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BCTYII

AKTyaJbHiCTh podoTu. KoXxeH 3 Hac 1m0/1HA BUKOHY€E OyIb-KY JiSUIbHICTb,
sKa MoTpeOye BIILHOTO Yacy, KM HEOOX1THO TUIaHyBaTH 3a3aaieriab. Ha neHp Bci
0€3 BUKJIIOYEHHS MaloTh 0€37114 PI3HOMaHITHUX CHpaB, K1 MOBUHHI 3pOOUTH, 1 K B
IIbOMY BCHOMY HE 3aIUTyTaTHCS, Ta IIe Tipiie, He 3a0yTH Mpo OJHY abo0 JEKiIbKa
cupaB? ToMy ItoaM BHUPIIIWIN «KEpyBaTW» CBOIM 4YacOM: 3allMCyBaTHU CIIPaBH,
HOTYBATH iX JaTy Ta 4Yac BUKOHAHHS, IPOrHO3YBATH CKUIBKH 3aiiMe 4acy Ta YM 1HIIa
CIpaBa, 1100 HE TPUMATH 1€ B TOJOBI Ta CKOHIEHTpyBaTHCs Ha crhpaBax. {um
«KEpyBaHHs» 3aliMarOThCs opraHaiizepu. BoHu 30epiratoTh aatry Ta 4ac CIpas,
JAl0Th MOJKJIMBICTh TPOJWBUTHCA TMOTOYHHMA CIHCOK BCIX CIpaB, MOMEPEIsiTh
3aBYACHO. TakoX MalTh MOXKJUBICTh 3pYYHO Ta €(EKTHBHO, B PaMKax dacy,
PO3NOAUIUTH CIIPABH.

Posmonin cBoro dacy Ha 3apa3 € HEJIETKMM Ta Ba)IIMBOIO CIPABOIO IS
CYYacHOI JIFOJJUHH, TOMY IO SK-HISIK, e BCE 1I€ BEJIe 0 CEKpPEeTy yCHiXy 0araTbox
BUJIATHUX JIIOAEH. 3 MJIMHOM 4acy Bce OuIblle 1 OIbIlIE pO3BUBAIOTHCS TEXHOJIOTII,
TOMY MOTPIOHO O1yIbIIIE 1 O1JIbIIIE YOTO PO HUX 3HATH, 1100 3HATH, JIJIST YOTO BOHO,
SIK BOHO MpPaIIO€, TaK SIK HOTO 3poOUTH. A 1€ B CBOIO Yepry Ouibliie 3a0upac 4acy Ha
OMAHYBAaHHS Ili€] KyNH 3HaTh, TOMY BaXJIMBO CHOTOJHI BMITH MPABUIBHO
KOPHUCTYBATHCS CBOIM YacOM, III00 BCTUTHYTH BCE 3POOUTH Ta I11€ BIIMOYHTH.

AKTyanpHICTh €(QEKTMBHOIO pO3MOAULYy Yacy Ha 3apa3 BeJIuKa, BCi
HAMaraloTbCs SKOMOTa OIlJbIle MpalfoBaTH, BYUTH, TPEHYBaTHUCh abu OyTu
YCHIIITHUM, TPU JOCTATKy, PO3YMHHUM, 3J0POBHUM, TOMY JIIOJIU KOPHUCTYIOTHCA
opraHaiizepamMu. BoHM [03BOJISIFOTH JIIOJIMHM >KUTH 3pYyuHilie Ta e(EeKTUBHIIIE:
3BUTHHSIOTh MO3OK JIFOAMHM BiJ 3araMm’STOBYBAaHHsI, sIKI TaK KOJHM B HEl CIpaBU
3aBTpa \ uepe3 THXKACHD \ uepe3 Micsllb; OyAyBaTH IJIaHU HAIIEPe/, He MOOOIOYHCH
MPOIYCTUTH BaXJIMBY 3yCcTpiy a00 HE 3aBEPIINTH POOOTY HaJ MPOEKTOM BYACHO.

Tomy wmetorwo kBajidikaniinoi podoTtu € po3poOka Ta CTBOPCHHS
nporpaMHoro noaaTok «llepconanbHu opraHanzepy s «opraHizalii» I0IeHHUX

CIIpaB KOpHUCTYyBa4a.



1. JITEPATYPHUM OI'JISA 3A OBPAHOIO TEMATHUKOIO
POBOTH

1.1. Amnaui3 npeameTHoi 06.J1acTi

CTBOpeHHSI OpTraHai3epy y BUTISAAI MPOTPAMHOTO OAATKY € 3PYYHHM Ta
CYyYaCHUM PIIICHHSIM.

JlomaTok — 11e KOMIT'IOT€pHa Mporpama, KOTpa BUKOHYIO NMEBHY (YHKIIIIO
oe3nocepeIHbo st KopuctyBada. s ioro pobotu norpidbna OC (omnepartiitHa
CHUCTEMA) 1 CHUCTEMHE NpOorpaMHe 3a0e3leyeHHs, A€ JO0JAaTOK BUKOPUCTOBYE iX
MO>KJIMBOCTI, (PYHKIIi Ta KoHueniii. BiH mae BracHuil iHTepdelic B3aeMoAll Ta
BJIACHY JIOT1KY BUKOHAHHS MEBHUX ONEparliil, ki po3poOHUK CTBOPUB. Moxke OyTH
K aBTOHOMHHM TakK 1 KOMIUIEKCHUM, TOOTO CKJIQIaTUCS 3 IEKIIbKOX JO/IATKIB.

VY OUIBIIOCTI KOPUCTYBayiB IpH cOO01 3aBXkIu cMapTPoHHU, OaraTo Jrojen
MpaIoTh ad0 3B’sA3aHI 3 MEPCOHAILHUMH KOMIT IOT€paMH, JIe¢ XTO MpAaIlo€ Ha
OUTbII MOOUIBHUX MPUCTPOSAX, Takl sgK HOYyTOykn abo mnanHmetd. Lle nmae
MO>KJIMBICTh 3aBXKJIU MaTH TiJ] pyKOIO OpraHamszep.

[Iporpama opranaizep — 1€ KOMITIOT€pHA Mporpama, NpU3HAYCHA [JIs
HaKOMMYEeHHs 1HPOopMaIlii, a MOTIM ONEPaTUBHOIO MOIIYKY IO ii, OpraHizailii cripaB
1 KOHTPOJIIO 3a TX BUKOHAHHSM, BiJICTE)KCHHSI IEBHUX KOPUCTYBadeM moii. [1].

OcHOBHMMHU (YHKIISIMH OpraHaiizepy € KajeHJap, CIHCOK CIpaB, KOTpi
MaroTh CBO1 JIaTy Ta 4ac Ta MEHEHKEp KOHTAKTIB, ajie OCTaHHS (PYHKIIiS B JOJATKY
Oy/Ze HeaKTyallbHOIO Ha ChOTOJIHI Yepe3 Te, IO B KOXKHOMY CMapTQoOHI € CBOs
TenedoHa KHUra, TaMm 3py4dHilie 30epiraTi KOHTaKTH, aJike Bce Oy/1e B OJHOMY MiCIIi
Ta oJipa3y MoOkHa 1 3aTeiedoHyBaTH. TUIOBI (DYHKIIT OpraHaii3epy CKIIagaroThCs,
OKpIM BHIIIE 3rajJlaHUX: MOXJIUBICTh HOTYBaTH BEJIMKY 3a 00csiroMm iH(opmariiito,
IJIaHYBAJIBHUK KOHTPOJIIO 3aB/IaHb 3a IX BUKOHAHHSAM Ta 3aBYaCHE OIOBIIICHHS TTPO
MOYaTOK BUKOHAHHS TIEBHUX CIIPaB KOpUCTyBaya. [[eski opranaizepu MOXKYTh K HE

MaTH JESKUX 13 nepepaxoBaHux (yHKIIIHM, Tak 1 HaJlaBaTH CBO1, JOJIaTKOBI (PYHKIII].



1.2. AwuaJji3 anajoris

Tak sik akTyanbHICTh B TaWM-MEHEIKMEHTI JyXkKe BHCOKa, 1 3 TUIMHOM Yacy
BOHA TUIBKH U Oy7ie MiIBUIIYBAaTUCh, TO ICHYIO 0arato pi3HUX OpraHaiizepis, sK 3a
HAIMMOBHEHHSAM (YHKITIOHATBHOCTI, TaK 1 MPUBAOIMBICTIO Ta 3PYUYHICTIO 1HTEp(DEHCy
B3aeMO/Ii 3 1o1aTkoM. OKpiM IIbOTO JOJATKK MOXYTh OyTH Ha pi3HUX Iu1aT(opmax
Ta PI3HUX OMNEpaliiHuX cucTeMax. ToMy BuOiIp opraHaii3epy JOCHUTh TaKd Ba)KKa
CIpaBa, Io aXk 04l po30IraroThCs.

[lepen Tum, sik po3novaTv po3poOKy MPOrpPaMHOIO OpraHaisepa, MmoTpioHO
Oyn0 BU3HAYMTHCS 3 IUIATGOPMOIO Mmija sIKy Oyae crBopeHo momatok — 1e [IK
(mepcoHaJIbHUN KOMIT FOTEp), a Jalll MIyKaTH Ta JOCHIKYBaTH aHAJIOTU MiJ IO
mwiaThopMmy.

Bbyno ob6pano Taki aHanmoru sik: « Todoisty ta «MyLifeOrganizedy.

«Todoisty — wmeHemkep 3aBgaHb 1 mporpamMa JUIsl CIHCKY CIpaB 3

NpYBa0JIMBUM Ta JaKOHIYHUM iHTepdeiicom (puc. 1.1).

Int Inbox

Priority 1

Project: O Learn the basics with the easy-to-follow Getting Started Guide
=T )

Priority 2

() Take the productivity method quiz

Priority 4

Pucynok 1.1 — Iatepdeiic nonarky «Todoisty
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JlaHuM aHaJOoroM MOXHA KOPHUCTYBaTHCS Maibke Oynb-ne, xou Ha 1K mms
macOS, Windows 10/11, Linux; na cmaptdoni max I0S/Android; B Opaysepi 3
BUKOPHCTAHHSAM TOTPIOHOTO pO3IIMPEHHS Ta HAaBITh Ha CMapT-TOJUHHHUKAX.
Jlonatok nae 3Mory I1HTErpyBaTUCS 3 IHIIMMHU IporpamMamu, SiKi KOpPHUCTyBau
BUKOPHCTOBYBAB paHilie, abu MepeHecT HOTaTKH, CIpaBl TOIIO, 1 3pOOUTH HOTo
OpraHi30BaHUM IIEHTPOM [JIsi BUKOHAHHS BCIX 3aBiaaHb. Jlanuii opraHaiizep i3

TUTIOBUX (DYHKIIIH Mae: KaJeH1ap, CIUCOK CIIPaB 3a JaTOI0 Ta YaCOM Ta HaraJlyBaHHS

0 mouartky crapas (puc. 1.2).

& Inbox June 2022 Today
& Today ~ . . .
Jun 2022 > = u Ti Sat
= u 23 24 2 26
[ Upcoming f f : .
Filters & Labels 23 @ 25 26
27 28 29 (
~  Projects
Jul
Personal = :
4 5 6 7 8 1
" 12 1 14 15 17
o Pe es B
+ Add task
26 Jun - Sunday
O Do a weekly review of my tasks and goals
o Personal @ / Routines B
Download additional free apps and plugins for ™ =0 ang
+ Add task

27 Jun - Monday

+ Add task

22 lunm - Tiasedsu

Pucynok 1.2 — Kanennmap noaarky «Todoisty

I3 ocobmuBOCTEl IPOrpaMu MOKHA BiIMITUTH [2]:
e JI0JaBaHHA 3aJa4l B OJUH KIIK;

® TOBTOPIOBaHI TEPMIHM 3a7a4y aOu He 3a0yBaTH MpPO HUX Ta BUPOOIATH

3BUYKH,



® PO3iNM Ha MiJ3a/1a4l, MO0 3pyYHO BCl 3aBIaHHS Oy OpPTaHi30BaHi;

e DIBHI NPIOPUTETY ISl BUALICHHS HAMBAKIIUBILINX CIIPAB;

e JeJIeTyBaTH 3aBJAaHHS 1HIIMM JIIOISM a0y 3BUTBHUTH IS ceOe Jac;

® CIIOBIIIATH Bac, KOJU JIFOJM 3aIUIIAI0Th KOMEHTap1, BUKOHYIOTh 3aBJaHHS
TOIIIO;

e J1ei0H, K1 TOTOMOXKYTh 3HAHUTH MOTPiIOHY TPyIy CIIpaB;

e (GinbTpU, AKI HAZAIOTH BaM IMEpErsfaTH CIpaBU Ha OCHOBI TEPMiHIB
BUKOHAHHS, 0COOM, SIKa BIMOBIA€E 3a 3aBIaHHS, MPIOPUTETHOCTI TOIIIO;

® KOMEHTApl Ta 3aBaHTAXKEHH (ailniB (BKIIIOUAIOUU FOJIOCOBI HOTATKH);

e Bi3yai3auis NPOAYKTUBHOCTI, IO JIa€ YSIBICHHS PO BUKOHAHY POOOTY.

«Todoisty mae mabnonu crnpaB (puc. 1.3), ki HEOOXiAHI JJIS IIBHIKOTO
MoYaTKy KOPUCTYBAaHHSM OpraHaiizepoM abo aJisi epeKTUBHOTO BUKOHAHHS TI€T Un

1HIIOT CIIpaBH, AK HAIIpUKJIAA: HAIIMCAHHA KHUI'H, BUBUCHH: IIEBHO1 MOBH TOILIO.

2= Language Learning L& =

+ Add task

Goals _1year 10 4

Projects Be able to say 100 words

Recognize 200 words when spoken

Write/Read 100 words

Have a conversation with a native french speaker

+ Add task

Tools & »

Research the available language learning tools

Sign up to your preferred app

+ Add task

Study - 4

Practice 10 minutes per day

B Today &

Attend French class -

Pucynok 1.3 — [1Ia6ion «Language Learning» nomatky «Todoist»
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Bonu MaroTh 3a37aieriip miaAroToBJICHHI MyHKTH CIIpaB Ta crerudiuny s
IIbOI'0 HAJIAIITYBaHHSA J0JaTKy. KigbKicTh TakuX Ia0JIOHIB 0OMEXeHa, He i BCl
3aJa4l MOXKHA 3HANTH, aje J0IaTOK Ja€ MOXKIIUBICTh CTBOPIOBATH BIIACHI IIa0JIOHU
Ta JUIMTHUCH HUM 3 1HIIUMH.

Honatok «MyLifeOrganized» Mae QyHKIII1 CIMCKY CIIpaB 3a 1aTOIO Ta 4aCOM
Ta CHOBIIIEHHS 0 3ajadi. [HImMX THHIOBUX (YHKIIIO, HA kaJlb, HE Ma€. BiH Takox €
KpocIiaT(OpMHMM SIK 1 ITOTIepeIHIN 10/1aTOK, ajle HEe TaKa BEJIMKa PI3HOMAHITHICTB,
MoxkHa kopucrtyBatucs Ha [IK mim Windows, macOS Tta na cmaptdoHi mix
IOS/Android. Mae HarpoMaKeHHH 1 ICIIO0 «TSHKKUI» I pO3yMiHHs iHTepdeiic

(puc 1.4).

mlo.ml - MyLifeOrganized

File Edit View Task Synchronization Tools Help

Y/ (1573) My Workspace + )
4 My family and friends » Interact with my friends » Party » Plan party menu »
Neu'task| - @ E: IE‘ « => 1 U il More ~ ﬁT i}
Views e |1 View: Al tasks > > Due Date lcons
EJ,J b JIntroduction
. Business and Career
ﬁ Starred : BB iy family and friends
5 Outline B rersonal
B <inbox>

> To-Do

? Recent

Filter

Pucynok 1.4 — Intepdeiic nonatky «MyLifeOrganized»

Mo>xHa BIIMUTH JIeKiIbKa 0co0auBocTel. CTBOpEHHI 1€papXiid, 110 TO3BOJISE
po30UTH 3a7avy Ha Mi3anadyi, 1 Il Mia3aaaqi, B CBOKO 4epry, Ha IHIII Mija3aaadl 1
JI0JaBaTh MIXK 3a/lauaMM 3aJICKHICTh, 1100 Kpallle KOHTPOJIOBATH XiJ BUKOHAHHS

(puc. 1.5).



mlo.ml - MyLifeOrganized

File Edit View Task Synchronization Tools Help

¥ (15[73) My Workspace + )
< My family and friends » Interact with my friends » Party » Plan party menu »
Ne-task| - @ :: ? « =2 1+ L i More - ﬁT ob
Views e |1 View: All tasks > Due Date lcons prg
w TR JIntroduction L
< [ Business and Career
ﬁ Starred : B improve my professional skills
> Qutline FE= St
Project "X2"
* To-Do a Praject "X3"
> Recent Discuss the requirements
Task1
Task2
Task3

I Review: Keep an eye of the future
< [ My family and friends
Buy a house
4 | am a positive loving person
Dinner with Katrin on Wednesday

Visit Disnayland with my son

Visit my father
4 Interact with my friends
4 Party
I Plan party menu BOCKDECEHBE v
Filter All: 73 | Completed: 13 | Started: 4 | Overdue: 0 | Time required: 513 hours, 23 min - 879 hours, 13 min

Pucynok 1.5 — Iepapxis 3anau B nogatky «MyLifeOrganized»

3/1aTHICTh MEPETBOPUTH 1€EpAPXit0 3a/1a4 Ha 3BUYAHHUN TPOCTUN CITUCOK.

OyHKINSA «HaragyBaHHS 3a MICIEM» J03BOJIIE OTpUMATH 1H(oOpMaIlito B
noTpioHOMY Mictii. JlogaTok po3pobieHuit 1iist HaJCUJIaHHS PO3YMHMX HaraayBaHb,
KOJM BH TpuOynu B HEOOXiJHE MiCLe, HANpuKIald, BH OUIA CylnepMapKery,
opraHai3ep MO)Ke HaJICJaTH CIOBIIMICHHS 31 CHHCKOM IIOKYMOK, SK TIJIbKH BHU
JCTaMCs JT0J0MY, HaraJyBaHHs 31 CIUCKOM HEBIIKIQJHUX CIPaB Y)KE YCKATHME
Bac Ha eKkpaHi cMapThoHa.

CuHXpOHI3allig Yepe3 XMapy J03BOJISIE CHHXPOHI3YBaTH BC1 MPUCTPOI HA IKUX
BCTAHOBJICHUM 11€Ml JoaaTok. TakuM YHWHOM, BCl CIUCKH Ta CHOpPaBU 3aBXIU
3HAXO/STHCS B aKTyaJIbHOMY CTaHi.

CTBOpeHHs 3aBJlaHHS BIJIIPABUBILY JIUCT Ha e-mail aapec, sikuil mOTpiOHO
3a3HAYUTH B MporpaMi. Y J0JaTKy MOKHA OyJ/ie NMEepeTBOPHUTH CIHMCOK 3aja4 Ha

KOHKpETHY 0, iepapXiro Ta iHie [3].
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Ta6mung 1.1 — [HopiBHsUIBHUHN aHa13 10JaTKIB

Kpurepii Todoist MyL.ifeOrganized
HasBHicTh KanmeHgaps + -
Cnoucku cpas 3 JaTOI0 Ta 4aCOM + +
MyabsTumiaaT@opMeHicTh + +
3pyuHuil Ta 3p0O3yMITHAN
iHTEepdeiic ' _
CunxpoHizallis 3 IHITUMH
MIPUCTPOSMHU - '
[HTerpanis 3 iHIIUMH s

nmporpamMamu

[IpoananizyBaBIIM  aHAJIOTM  OpraHaii3epiB  MOKHA  BIAMITUTH, LIO
MYJIbTUIUIAT(OPMEHICTh Ta 3ajadl 3 JAaTOI Ta YaCOM € TOJIOBHUMH BUMOTaMH J0

porpamu, Ha HUX NOTPIOHO 3BEPHYTH OCOOJIUBY yBary.

1.3. Bu3HauyeHH# cepeaOBHIIA PO3POOKH

Ha cporomni icHye Oarato pi3HUX CHOCOOIB CTBOPEHHS JI€CKTOITHOTO
J0AaTKy, MOYMHAKYM BiJ] BEJMKOI KUIBKOCTI MOB MPOTrpaMyBaHHS sl PO3POOKH
JIOT1KH MPOTPaMHU, 3aKIHUYIOUH PI3HUMHU IHCTPYMEHTAMU JJI PO3pOOKHU TpadiuHOTO
iHTepdeiicy. 1 ayis po3pobku mMoTpiOHO BU3HAUYUTHCH 3 MOBOIO MPOTPaMyBaHHS Ta
IHCTPYMEHTOM JJI1 CTBOPEHHS TpadiuHOro iHTEpdeicy.

[Ipu BukoHaHHI OakamaBpChbKOi poOOTH OyJIO0 BUKOPHUCTAHO MOBY
nporpamyBaHHS Java Ta iIHCTpyMEHT AJig rpadiyHoro iHTepdeiicy JavaFX.

Java — 1e o00’exkTHO-OpiEHTOBaHa MOBAa IMPOTpaMyBaHHs sKa MpaIO€ Ha
OUTBIIIOCTI BIAOMHUX OTepariiiuux cuctem, Bkirodaroun Windows, macOS ta Linux.
Mosa € anantamiero moB C/C++, ToMy [0 Mae AyKe CXOXHH CHHTAKCHC Ta
00’€KTHY MofeNb. Java MpOINOHYy€e MPOCTUH CHHTAKCUC KOAYBAHHS pa3oM 13

BJIOCKOHAJICHMM YITPABIIHHSAM IaMm’ATTIO Ta 30upaHHsaM cMitTs [4]. B peamizamii
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Java-nporpama KOMIUTIOIOThECS Y OalT-KOJI, SKWW MPU BUKOHAHHI IHTEPIIPETYETHCS
JVM (BipTyaJibHOIO MaIIMHOKO Java) ik KOHKPETHOI IIaTGopMH, 1110 3a0e3rneuye
MyIbTUIUIATGOpMEHICTh MonaTky. ToOTO MaeThcs Ha yBasl Te, IO Mporpama,
HaIMcaHa Ha MOBI Java, npaiioBaTuMe Ha Oyab-sKiid MiATPUMYBaHIN amapaTHid 4yu
cucTeMHil tuiardopmi 6e3 3MiH y MOYaTKOBOMY KOI Ta repekoMmisiii [5]. Adu
IIbOTO JOCSITTH, TOYATKOBUH KOJ| KOMITUTIOETHCS Y 0alT-KOJ, SIKUW € MallTMHHAM Ta
HE3aJIeKHUM KOJOM HHU3BKOTO PIBHS, 110 BUKOHYEThCS 1HTEpHpeTatopoM. [loTim
0alT-KO/ 3a IOMOMOTOIO BIPTyaJbHOI MAIIMHU Java IHTEPIPETYEThCS Y KO/, SIKUH
MPUCTOCOBAHUM JI0 TIEBHOI OIEpaIlifHOl CUCTEMH Ta Tpoliecopa. Java € 00’ eKTHO-
OpPIEHTOBHOIO MOBOIO 4Yepe3 Te, IO BCl JlaHI Ta METOAM TPYMYyIOThCS B KJacH
00’€KTIB, TOOTO /Uil OTpPUMAaHHS JaHUX YU BHUKOHAHHS OyAb-iKOl 1ii, siKa
3HAXOJUTHCS B I[bOMY 00’ €KTI, MOTPIOHO CTBOPIOBATH 00’ €KT. OHIEIO 13 TAPHOIO
OCOOJUBICTIO MOBHM Java, sika JOMOMOXKE OINTHUMI3yBaTH poOOOTYy JoAaTKa, €
aBToMatnuHui 30upay cMitTa (GC — Garbage Collector) — «BiH kepye mam'sTTIO Imi )T
yac KUTTEBOro UKy 00'ekta. [IporpamicT BUpilye, KOJM CTBOPIOBATH 00'€KTH, a
BipTyajbHa MaIllMHA BiAMOBIJadbHA 3a 3BUIBHEHHS MaM'ATi MICIS TOTO, SIK 00'€KT
crae HemoTpiOHUM. Konm 10 meBHOTO 00'ekTa BKEe HE 3alTUINAETHCS MOCHIIAHB,
30Mpay CMITTSI MOKE€ aBTOMAaTUYHO MPUOUPATH HOTO 13 aM'sTi.».

JavaFX — 1me iHCTpymMeHTapiil i CTBOPEHHS MYJIbTHILIATPOPMEHUX
rpadiyHUX AOJATKIB Ha OCHOBI Java. 3a monomoroto JavaFX MoHa cTBOproBaTu
nmporpamMu JUis pisHux omnepamiiaux cuctem: Windows, macOS, Linux, Android,
IOS 1 nmnsg pi3HUX MOPUCTPOIB: MECKTOINH, CMapTHOHU, IUIAHIIETH, BOYJIOBaHI
npuctpoi. Jlomatok Ha JavaFX Oyjae mnpairoBaTH CKpi3h, JI€ BCTAHOBJICHO
cepenoBuiiie Java (JRE). IHCTpymMeHT Hamae BenWKi MOXKIMBOCTI MOPIBHSHO 3
HU3KOIO 1HIIKX MOAIOHUX miaTdopm, 30Kpema, MopiBHAHO 31 Swing. Lle 1 Benukuit
HaO1p €JIEMEHTIB YIIPaBIiHHS, 1 MOKIIUBOCTI POOOTH 3 MyJIbTUME/Tia, ABOBUMIPHOIO
Ta TPUBUMIPHOIO Tpadikow, [IeKIapaTUBHUN crocid omucy iHTepdeiicy 3a
JonomMoror0 MoBu po3miTkn FXML, moximBicTh cTwmizaiii iHTepdeiicy 3a

nomomororo CSS, inrerpartis 31 Swing ta 6araro inmoro [6].
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Bub6ip OyB 3pobiienuii Ha kopucth Java ta JavaFX 3a paxyHOK TOro, 1110 BOHH
3po0JieHI Ha OAHIN 1 T ke riatdopmi, 10 Ja€ 3MOT'y iX BUKOPHCTOBYBAaTH, HE
XBUJIIOIOYHCH, IO IOCh MOXKE KOHGIIKTyBaTH ab0 OyTH HE CyMICHUM; MarOTh
MYJIBTUIIIAT(MOPMEHICTh 32 PaXyHOK CBOEPIIHOI CTPYKTYpHU OOpPOOKH KOy, IO €
BOKJIMBUM (haKTOPOM B PO3POOII OpraHaif3epy; MpocToTa Ta MaiKe 1ICHTUIHICTh
CHUHTAKCHCY, TOMY IO CIiJIbHA OCHOBA; BEJIMKHUI Ha0lp €JIEMEHTIB YIIPaBIiHHS Ta
MOXJIMBICTh CTHJI3aIii 1HTepdelicy 3a momomororo CSS, 1m0 Ja€e MOXIHUBICTH

CTBOPUTH 3pYyUHUIA, TPUBAOIUBUH Ta yHIKaIbHUIA rpadiunuii iHTepdeiic.

1.4. IlocraHoBKa 3ajgavi

Meroto BUKOHAHHSI KBali(ikailiiiHOi poOOTH € MPOEKTyBaHHA 1 Po3poOKa
IIPOrpaMHOro J0JaTKy-OpraHansepy ajs 30epiraHHs, MaHIITyJIIOBaHHS 3aJladyaMu 3
JIaTOIO Ta YACOM, SIKUI Ma€ MEBHY JIOT1KY poOOTH Ta BIacHUM rpadiuHuii inTepdeiic.

1. TIpoekTyBaHHS MPOrPAMHOTO JOJATKY

CrBopennst «Communication Diagramy, sika Oyae AeMOHCTpYBaTH, sKi il
MO’KE€ BUKOHYBATH KOPUCTYBad 13 MPOTpamoro 1 10 4oro 1e npussene. CTBOpeHHs
«Class Diagramy, ska Oyzae BigoOpaxkaTh apXiTeKTypy MOAATKY, CHUCTEMH,
MIJICUCTEMU Ta MOAYJI1, CIIOCOOM B3aEMOIIT M1’K HUMH.

2. CTBOpEeHHS BHYTPIIIHBOI JIOTIKK POOOTH TOJAATKY

Matouu npubIM3HY apXITEKTypy J0JATKy PO3POOUTH MOTPIOHY JIOTIKY, SIKa
Oyne MaTu Takuii QyHKITIOHAIT:

e 30epiraTu 3aauy 3 JaTOIO Ta YacoM;

e 00mMpaTu THUII 33]1a4i, TOOTO OJHOPA30Ba a00 MOBTOPIOBAJIILHA;

e Moau(IKyBaTH BXXE TOTOBY 3a/1auy;

e BUJAJISITH 3a/adl,

e T[ieperjsaaTy 3aaadi,

e TMeperisaaTy KaJeHaap 3a7a4 3 IEBHUM 1HTEPBAJIOM Yy Yaci;

® CIIOBIIIATH 3a3AJIETiAb O MMOYATKY 3a/adi;

e 30epiraTu BECh CITUCOK 3aj1a4 y (haiii;
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¢ IMIIOPTYBAaTH B MPOrpaMy Ta €KCIOPTYBATH B json-(aiis CMCOK 3a/1ay;

® BUBEJCHHS 3p0O3yMUIMX Ta 3MICTOBHUX MONEPEKEHHSI Ta TOMUJIOK y pasi
HEIMPaBUILHOTO KOPUCTYBAHHS MPOTPAMOIO;

® ONTUMI3AIs IIBUIKOCTI Ta PECYpPCOEMHOCTI MPOrpaMH 3a pPaxyHOK
CTBOPCHHSI BITACHUX 00’ €KTIB MO KEPYBAaHHIO Ta 30€piraHHIO 3a/1a4.

3. CtBopenHs rpadiuHoro iHTepdeicy 1oaarky

[ToTpi6HO po3poOUTH MPUOIMZHUN MakKeT, K OyJe BUIIANATH AOAATOK,
o0OpaTy MeBHUIH CTHIIb Ta KOJBOPOBY MAaIiTpy 1 mani mouuHatu ctBopenns UNUX
JA3alHy TOJATKY:

® 3pYYHO Ta JOCTYITHO PO3MICTUTH BCl €JIEMEHTH 1HTEp(DeiCy;

® 3B’53aTH BCl PYHKIIOHAIBHI €JIEMEHTH 1HTEP(]EICyY 3 JTOTIKOI0 MPOrpaMH;

e 3pOOMTH BaJ1 A0 BCIX MOJIIB a0M KOPUCTYBAY HE 3MIT BBECTH HEKOPEKTHI
naHi, abo 371aMatu mporpamy;

® HANOBHEHHS BCIX BIKOH MOINEPEHKEHHS Ta HOMUJIOK 3PO3YMIJIMM TEKCTOM,
1100 KOPUCTYBau MIr 3p03yMITH, /i€ BiH IIOMUJIUBCA;

® HaJalITyBaHHS BUBEIEHHS 1IHQOpMaLIi y 3p03yMIIOMY BUTIISIL.
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2. METOJIUKA BUPIIHEHHSA IIOCTABJIEHUX 3AJIAY

[Tepen moyaTkOM CTBOPEHHS MPOAYKTY, B HAIIOMY BHUIIQJKy JCCKTOITHOTO
JOJIaTKy, TOTPiOHO BHW3HAYMTUCH 31 CTPYKTYpPOIO B3aEMOJii 3 TMPOTpamoro,
CTPYKTYpPOIO MO TPOrpaMHM Ta IIa0JIOHOM TMpoekTyBaHHA. I[li ocHOBHI
KOMITOHEHTH TIPH PO3POOIIl JOIATKY 3a4af0Th HOMY BEKTOP MOJAIBIIIOTO PO3BUTKY
Ta JOMOMOXYTh JIETKO pO3i0paTucs IO 3a IIO0 BIJANOBiNA€E, a TaKOX CIPOIILYE

MOJIaJbIIY HOTO MIATPUMKY.

2.1. IlpoextyBanHs iHpopMamliiiHoi cucTEeMH

Communication Diagram. IIpoekTyroun Oy 1b-sIKUil T01aTOK, B TIEPIITY YEPry
CJI1JI ITaM’ITaTy IO BIH € OPIEHTOBAHUM Ha KOPHUCTyBaua, BiH OyJie MaTu AOCTYI /10
OCHOBHOT'O (DYHKIIIOHAy MPOrpamMu Ta MOJANbIIOr0 IPUIHATTS pillieHb, O Oyae
BUKOHYBaTH cuctema. Onuparoynch Ha Bce 1€ Oyna po3polOiieHa JiarpaMa 3B’ 13Ky
(Communication Diagram), sika 3HaX0IUTBCSI HA PUCYHKY 2.1, U TeMOHCTpaIlii
TOTO, SIKUM (DYHKIIIOHAJIOM HampsiMy MOK€ KepyBaTu KopuctyBad. CylUUTbHUMH
JIHIAMA Ha Jiarpami T[O3HAuYeHl Jii, KOTpl BHUKOHYE caM KOpUCTyBay, a
NYHKTUPHUMU JIHIAMHM — Ai1, IO 0AATOK BUKOHYE y (DOHI O€3 MpsIMOTO BILUIMBY
KOpPHUCTYyBaua, KOTP1 WAyTh Michs Al KopucTyBaya adu TpUMAaTH JaHl B CUCTEMI B
aKTyaJlbHOMY CTaHI.

Jiarpama 3B'3Ky — I1¢ CBOTO pOAY Jlarpama B3a€MO/Ili, KOTpa MOKa3ye, K
B3a€EMO/IIIOTH 00'€KTH MK c00010. Le po3mupenHs aiarpamu 00'€KTiB, siKa MMOKa3ye
00'€KTH pa30M 3 MOBIJOMJICHHSMH (J1IMH), K1 IEPEAAIOTHCS Bl OJTHOTO J0 1HIIIOTO
00’exty. [Ipu3HaueHHS KOMYHIKAIIMHOI JiarpaMu’

® MOJeNIb TIEpenayl MOBIAOMJIEHb MK o00’e€kTamMu ab0 poJsSIMH, SKi
3a0e31euyoTh PYHKIIOHAIbHI MOYKJIMBOCT1 OIeparlii;

® MOJIEJIbHI MEXaHI3MHU B PaMKax apXITEeKTYpPHOTO MPOEKTYBAHHS CUCTEMH,

® JIEMOHCTpAIlisl B3a€MOJIi, SKI MOKa3yHOTh TepeaaHl MOBIIOMIIEHHS MiX

00’€KTaMH Ta POJSIMU B paMKax CLEHapiIo CIIBIpalli;
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e MOJEJIOBAaHHS QJbTEPHATHBHHUX CIIEHApIiB B paMKax ormeparii, ski
nepeadavyaroTh CHIBIPAIIO PI3HUX 00’ €KTIB 1 B3aEMO/IIN;

e miATpUMKa igeHTH(IKaLl 00'€KTIB Ta iX Ta omepalrii (moBigomieHs) [7].

Update
Update
Calendar Add/Remove/
Edit task
Create et
Information
about tasks
Run app Close app
Action
Action

Pucynok 2.1 — [liarpama 3B’s13Ky KOpHUCTyBaua Ta 10JaTKy

YMOBHI moO3Ha4YeHHS B jAiarpamax 3B’s3Ky. CHMBOJIM Ta MO3HAYEHHS, IO
BUKOPHCTOBYIOTHCS B Jllarpamax 3B's3Ky:

® MPSIMOKYTHUKH MPECTABISAIOTh 00’ €KTH, K1 CKIIAJAI0Th IPOrpamy;

® JIiHIT MK €K3eMIUISIpaMH KJIACiB TPEICTABISAIOTH BIJIHOCUHU MK PI3HUMHU
YaCTUHAMU TIPOTPAMH;

® CTPUIKH IPEJACTABISAIOTH OBIIOMIICHHS, K1 IEPEIAIOThCS MK 00'€KTaMH,

e HyMeparlii Ja€ 3MOry 3HaTH, B SKOMY TIOPSJKY HaJCUIAIOTHCS
MOBIJIOMJICHHSI Ta CKIJIKU MTOBIJIOMJIEHDb MOTPIOHO J1JIsI 3aBEPIICHHS MPOLIECY.

Class Diagram. Jlns Toro mo0 MaTH MPEACTaBICHHS O CTPYKTYpi MOJENi

JI0JaTKy, OyJio po3poOieHo mpuOmm3Hy miarpamy kiaciB (Class Diagram), sika
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npejCcTaBlieHa Ha pUCyHKY 2.2. BoHa MicTUTh B C001 KJIacH, X B3a€MO/II MiK HUMHU
Ta iXH1 MeToau. B mporieci po3poOku 10AaTKy CTPYKTypa Ta BMICT JllarpaMu MOXKe

3MIHUTHUCH.

Pucynok 2.2 — Jliarpama kjaciB

Jliarpama Ki1aciB — 11e Jiarpama, sika IpeJCcTaBiIsie CTaTUIHE B1IOOpaKEHHS

CTpyKTypu mnporpamu. [liarpama kiaciB BHUKOPUCTOBYETHCS HE TUIBKU IS
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Bi3yaJizailii, onucy Ta JOKYMEHTYBaHHS PI3HUX AacCHEKTiB CHUCTEMH, ajie U s
noOyJI0BM BUKOHYBAHOTO KOy MPOTpaMHOTO jJojaTka. [liarpama KiaciB CIy>KUThb
JUISL TIPEJICTABICHHS CTAaTHYHOI CTPYKTYPH MOJIE1 CUCTEMH B TEPMIHOJIOTI] KJIaciB
00'eKTHO-OpieHTOBaHOIO MporpamyBanHs [8]. JliarpaMa KiaciB onucye aTpuOyTH Ta
omeparlii kjacy, a TakoX OOMEXEHHs, HakIaJeHlI Ha cucteMy. BoHa mmpoko
BUKOPHUCTOBYIOTHCSI TIPH MOJIETIOBAaHHI 00'€KTHO-OPIEHTOBAHUX CHCTEM, OCKIIIBKU
BOHU € eauHuMM pgiarpamamMu UML, sxi mMokHa BigoOpa3uTH 0e3MoCepeHbO 3
00'€KTHO-OPIEHTOBAaHUMH MOBaMHU. MeTOI0 JllarpaMu € MOJETIOBAHHSA CTaTHYHOTO
BUTIISAY Tiporpamu. Le enuni qiarpamu, siki MOxHa 0€3M0cepeIHBO BiI0Opa3uTH 3a
JIOTIOMOTOI0 00’ €KTHO-OPIEHTOBAHMX MOB 1, TakKMM YHHOM, BOHH IIHUPOKO
BUKOPHCTOBYIOTHCS ITiJT 9Yac MPOEKTYBAaHHS MPOTPAMHU.

Ha niarpami kiacu npecTaBieHi B IPSIMOKYTHUKAX, 1110 MOXKYTh MICTUTH TPH
KOMITOHEHTH:

® y BEpXHIM YacTHHI HAMHMCaHO IM'S KJacy. IM's kjacy BUPIBHIOETHCS IO
HEHTPY 1 MUIIEThCS HAMIBXUPHUM HIPUPTOM, MOUYMHAIOTHCS 3 BEIUKOI JITEPH.
Axio kiac abCTpakTHUM — HOro iM'st MTUIIETHCS HANIB)KUPHUM KYPCUBOM,;

® [IOCEPEINHI PO3TAIIOBYIOThCS MO (aTpuOyTH) Kitacy. BoHu BUpIBHSHI IO
JIBOMY Kparo 1 MOYUHAIOTHCS 3 MaJIEHBKOI JIITEPH,

® HIDKHS YaCTHHA MICTUTh METOM Ki1acy. BoHM Takox BUPIBHSHI 11O JTIBOMY
Kparo 1 MUIIYThCS 3 MaJIeHbKOI jtiTepu [9].

B3aeM03B's130K - 116 0COONMBUI THUI JOTIYHUX BITHOCUH MK CYTHOCTSIMH,
MOKa3aHMX Ha Jiarpamax kjaciB Ta 00'ekriB. JliarpaMa KiiaciB npeacTaBieHa TphoMa
TUTIAMU 3B’ SI3KIB SIK:

e acomiarisg (Association);

e nacmiayBanHs (Generalization);

e 3anexHicts (Dependency).

Acomiarlisi: onucye CTaTUYHUM a00 (i3MIHUMN 3B'I30K M1 ABOMA a00 OLIbIIIe
oO0'ektamu. BiH mOKa3ye, CKUTbKM OO’€KTIB € y BigHOcHMHaX. [lpuxman

MpeCTaBICHUM Ha PUCYHKY 2.3, € BIJJI aCOI[IIOETHCS 3 KOJICIKEM.
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Department College

Pucynok 2.3 — 3B’s130K acorriarii

VY3aranpHeHHS (HACHITyBaHHS) — II€ 3B 30K MK OaThbKIBCBKUM KJIACOM
(cynmepkiacom) 1 Jo4ipHIM KiacoMm (Tiakiacom). J[odipHiil Kiac ycrmaaKoBYEThCS
BiJ OaThKiBChKOTO Kiacy. [Ipukmnan npeacrapneHuil Ha pucyHKy 2.4, 1€ TOTOYHUN
pPaxyHOK, ONIQJIHUA pPaxyHOK 1 KPEAUTHUN PaxXyHOK € y3arajibHeHOI (POopMOIo

OAHKIBCBKOTO PAXYHKY.

Bank Account

-y

Current Account Saving Account Credit Account

PucyHnox 2.4 — 38’130k HacCiAyBaHHS

3aJIeXKHICTh — 116 CEMAaHTHYHUM 3B’S30K MDK JBOMa a0o0 OLIbBIIC KiIacaMmu,
KOJIM 3MiHa B OJTHOMY KJIacl BUKJIMKAae 3MiHHM B 1HIIOMY Kjaci. e ¢popmye Gimbinn
cnabki BigHOcUHU. [Ipukinaj mpeacTtaBieHU Ha pUCYHKY 2.5, e iM’sl CTyJAeHTa

3aJIeKUTH BIJl 1€HTU(IKAIIHHOTO HOMEpY CTYEHTA.
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Student_Name |[f------------=+ Student_lId

Pucynox 2.5 — 3B’430k 3aJ€KHOCTI

KpaTtHicTh — BH3HAuae TMEBHUU [lama3oH JAOMYCTUMHUX EK3EMIUIIPIB
aTpuOyTiB. SIKIIO fdiama3oH HE BKa3aHO, KpAaTHICTh 3a 3aMOBYYBaHHIM
po3rasaaeTbes Sk oauHuLs. [Ipukman npeacTaBieHuit Ha pUCYHKY 2.6, e KiJibKa

MAIIEHTIB TOCHITATI3YIOThCS B OJIHY JIIKApHIO.

Hospital

Admitted

Patient

Pucynok 2.6 — Kpatnicts

Arperariis — 1€ MJIMHOXHWHA acolliaiii, ska mpeacTaBisie 3B s30k. lle
KOHKPETHIIIIE, HIXK acolialis. ¥ Takux BIAHOCHHAX JIOYIPHIM KJIAC MOXKE ICHYBaTH
HE3aJIeKHO BiJI CBOTO OaThKiBChkoro kiacy. Ilpukman mnpenctaBieHuil Ha
PHUCYHKY 2.7, 1€ KOMITIaHisl OXOIUTIOE JIEKIJIbKa CIIBPOOITHUKIB, 1 HABITH SIKIIIO OJIMH

MpaIiBHUK 3BUIBHIETHCS, KOMIIAHISI BCE OJTHO ICHYE.
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Company <> Employee

Pucynok 2.7 — Arperartis

KoMmno3urist € miaMHOXHHOIO arperaiii. BoHa 300paxye 3alneXHICTh MIX
O0aTBKIBCBKMM 1 HWOTO JOYIpHIM KJacoM, IO O3Haydae, IO SKIIO0 OJHA YacTHHA
BUJIAJISIETHCS, TO 1HIIA YaCTHHA TakoX. [Ipukian nmpeacTaBieHU Ha PUCYHKY 2.8,
JIe KOHTAaKTHA KHUTa CKJIAJAETHCS 3 KUIBKOX KOHTAKTIB, 1 IKIIIO BU BUIAJIUTE KHUTY,

yCi KOHTaKTH Takox Oyne BrpadeHo [10].

Contact Book -‘ Contact

Pucynok 2.8 — Kommoswuris

2.2. 1llab/jioH NPOEKTYBAHHS

[Ipu po3poOli KOMIJIEKCHUX MPOrpaM BHUKOPHUCTOBYIOTH HIA0JIOH (IaTepH)
IPOEKTYBAHHS, 1€ BUKOPUCTAHHS IX IOJSAra€ B TOJIETILEHHI BUIIPABJICHHS
MOMMJIOK Ha ATarl HallMCaHHA KOy, 8 TAKOX OpraHi3allii JOTriK| poOOTH B MPOTpami.
[[Ta6sioH TpoekTyBaHHS — 1€ €EeKTUBHHUM CHOCIO pilieHHs mpoOJieM, M0 4acTo
3yCTPIYarOThHCS MPU MPOEKTYBaHHI IporpaMu. BiH HE € TOTOBUM MPUKIIAAOM, Y SIKAN
MO>KHa TMPOCTO BCTABUTH B KOJ MpOrpamH, HalyacTile 1€ 3pa30K BUPILIECHHS
po0emMu, sIKUi Bi1oOpakae B3a€EMO3B’ I30K MK 00’ €kTamu, 0€3 YTOUHEHHSI Ha T€,
K caMe Oyie peali3oBaHuil 11eH 3B’ s130K. [laTepHr 9acTo M1y TaroTh 3 AITOPUTMAMH,
ajpke 0OuBa MOHATTS ONMUCYIOTh TUIOBI PIIIEHHS MEBHUX BIAOMMX MpodseM. Asie
SKIIO aJITOPUTM — 11€ TOYHUIM HaOIp Mdii, TO 1Ma0JOH — 1€ BUCOKOPIBHEBHIA OIHUC

pILIEHHS, peati3allisi SKOro MOKe BIAPI3HATUCH Y ABOX Pi3HMX Iporpamax. [laTtepn



23

JOTIOMAarae 3MEHIIUTH BUTPATH Yacy Ha po3poOKYy Mporpamu, Tak SIK BXKE € TOTOBI
plllieHHs, SKI MOTPIOHO MPOCTO BHUKOPUCTATH, a HE BUTpAdyaTh Yac Ta CHIU
CTBOPEHHsSI YOTOCh «HOBOTO» Ta 3aIlTyTaHOTO, W HaBPsJ YU «HOBE» Oyne
CIIPOMOJKHE BHPIIIMTH BCl MpoOJeMI J0JaTKy Ta Oyje €(EeKTHBHO IpalfOBaTH.
Takox BiH CTaHAAPTU3YE KOJ MPOTPaMHU Ta MiBUITYE POOOTY B KOMaHIi, TaK SIK BU
He Oy/1eTe BUTpadaTH KyITy 4acy, a0y MOSICHUTH SIK MPAITIOE OHA 13 CHCTEM J0JIaTKY,
MO>kHa OyJie MPOCTO Ha3BaTH Ha3BY MaTepHa MPOEKTYBaHHS.

Knacudikarist maboHiB BIAPi3HAETHCS 3@ PIBHEM CKIIAHOCTI, I€Tai3alll €0
Ta OXOIUIEHHSM TMPOEKTOBaHOi cucTteMu. Hu3bKopiBHEBI Ta MPOCTI IIaOJIOHU
HA3MBAIOThCA 11iloMaMu. BoHM He € yHIBepCalbHUMHU, OCKUIBKH 3aCTOCOBHI JIUIIIE B
paMKax OAHIET MOBU MPOrpaMyBaHHs. Y HiBEpCaJIbHI — apXITEKTYpHI IIa0JIO0HH, SIKI
MOXHA pealizyBaTH NPAKTUYHO I OyIb-sKOi MOBH. BoHM HEOOXimHI s
IIPOEKTYBaHHS BCI€I Mporpamu, a He OKpeMuX ii ereMeHTiB. KpiM Toro, mabnoHu
BIJIPI3HSIOTHCA MPU3HAYECHHAM. € TpU OCHOBHI TPYIH:

e Ilopomxyroui — 3a0€3MeuyoTh THYYKe CTBOPEHHS 00'€KTIB 0€3 BHECEHHS B
IIPOTpaMy 3aMBUX 3AJIEKHOCTEM.

e CTpyKTypHI — TIOKa3ylOTh Pi3HI CIIOCOOM TOOYJOBH 3B'S3KIB MIX
00'eKTaMH.

¢ [loBeniHkoBI — 3a0e3ne4yrOTh e()eKTUBHY KOMYHIiKaIlito Mk 00'ektamu [11].

B naniit kBamigikaiiiiHiii poooti Oyae Bukopucrano maodion MVC, kotpuit
€ YyHiBepcasibHMM. Hapa3i BIiH € TONyJSIpHUM TaTepoOM, YacTo HOro
BUKOPUCTOBYIOTbCS B BeO-0laTKaX, abOW BIJOKPEMHUTH JIOTIKY pOOOTH BiJ
iHTEepdeiicy. Takoxk 1HOA1 TPAIUISIETHCS, 0 HOTO BUKOPUCTOBYIOTH TaM, JI€ B ILOMY
HEMa€e HEeOOXI1THOCTI, I1e 3a3Buuail poosaTe HoBauku. MVC st qaHoro gojaatky
rapHoro mijiie, B HAC € BHYTPIIIHS Jorika poOOTH, sIK: 30epiraHHs, J0JdaBaHHs,
3MiHa 3aj1a4, KOHTPOJIOBaHHS iX CTaHy, MPOpaxyBaHHs KaJCHIApIO 3a/1ad; Tak 1
rpadiuamii iHTEpdeiic, KOTpUd Mae pi3HI METOAU MpeACTaBiICHHS iH(MOpMAIli o
3ajadax, (YHKIIOHAIbHI TOJISI Ta KHOMKH, BIKHA TOBIJIOMJIEHb MPO IOMUJIKH

KOPHUCTYBayda Ta OTOBIIIEHHS MPO 3a/a4i.
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MVC (Model-View-Controller) — nie apxiTekTypHuii 111a0a0H, AKHA TIIUTh

CHUCTeMy Ha TpH CKiamoBux Mmoaymi: monenb (Model), npeacrasinenns (View),
xoHtpoiep (Controller). KopucryBau nae komanau nporpami 4epe3 pizHi elIeMEHTH
iHTepdeiicy. KonTponep mepexoruioe i KOMaHAU Ta IepeTBOPIoe AaHi B Mojerni.
Mopenb OHOBIIOETBCS Ta ToBimomisie IlpencraBieHHIO Mpo Te, MO TOTPIOHO
nepeManioBatu iHTepdeiic, mob BimoOpa3uTu 3MiHM B naHux. Ha pucynky 2.9

MPEICTAaBICHO B3aEMO/I110 MOyJiB 1madiaony MVC.

MNpencrasneHHA
OTPUMYE AaH]
Mopeni
Binobpan
KopucTyeaqy

KoHTponep BUpilyeE, AKke MNpeacTaBneHHA

NOKAZATH KOPUCTYBaUyY

lNMpencraBneHHA KoHTponep

e \
—

MpepcrasnedHs nosigoMmnas KonTponep
npo nogii KopycTysaya

Pucynok 2.9 — Po6ota Model-View-Controller

Monenb MICTUTB B 001 (PyHKITIOHAJIbHY O13HEC-JIOTIKY JOJATKy, TOOTO JIaH1
Ta METOII TIporpaMud. Mojellb € TOBHICTIO HE3aJIC)KHOIO BIJl 1HIIUX EJICMCHTIB
CHUCTEMH, caMe BiJ] Hel 3aJIeKUTh, 100 Oy/e neMoHcTpyBaTH [IpencraBienHs, Ta sk
npamoBatume KonTtposep. Moaens Hidoro He 3Hae mpo mMoayis Ilpencrasienns,
oo 1 SK BOHO TaMm BijgoOpakaeTbcsi KopuctyBauy. lle 1o3Bosisie 3MiHIOBATH
NpE/ICTaBICHHS JaHUX, He yinatouu camy Mojenb. BoHna mae Taki 03HaKH:

e Mogenb — 1€ 613HEC-JIOTiKa MPOTrpaMu;

e Monenr Mae 3HaHHA Mpo cebe camy 1 He 3Hae mpo Kourpornepu i

IIpencraBneHHs;
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o Jlns nesikux mpoekTtiB Monens e npocto map nanux (DAO, 6a3a nanux,
XML-aiin) [12].

[IpencraBnenHs BimoOpakae aHi y 3py4HOMY Ta 3pO3yMIJIOMY BUIJISIIL, SIKI
Oymu otpumani Big Mogeni. [IpeacTaBieHds He MOke O0e3mocepeTHhO BILTUBATH Ha
Koutponep abo Moaens. MoskHa ckazaTu, 1o [IpeacTtaBieHHs Mae 1OCTYN «TIIbKU
Ha YUTAHHSI JI0 TaHUX.

Kontponep 00pobiisie Oyab-siki nii kopuctyBada. Came yepe3 Kontposep
KOpPHCTYBau BHOCUTH 3MiHU 10 Mopemni. TouHime naHi, ski 30epiratoTbcss B Moenni.
Bin Takox Moxke mpuiimMath Ta oOpoOnstu naHi Bia IlpencraBieHHd 1 MOTIM
BHOCHUTH 10 Mojeni.

[Ipu BUKOpHCTaHHI apXiTEKTypHOro matepHy npoekTyBaHHs MVC, sxuii
BKJIIOYa€ B COO1 Tpu MOAyJi, OyJlO MOJAaHO 1€ OJWH, SIKUW BIAMOBIAAE 3a
cnioBineHHs 1mpo 3anavi. Ha pucynky 2.10 npukian immiementanii MVC natepny
B Halry poOoTy, J1e¢ 3a3HauyeHl Kjacu OyJiM BIAMOBIAHO PO30UTI HA MOy, K
¢b13u4HO, TOOTO 30€piraroThcsl B BIAMOBIAHUX IMaKeTaxX, TakK 1 JIOTIYHO, J€ KJIacH

OJIHOT'O MOJIYJISl HE 3aJI€KaTh B1Jl 1HIIOTO 1 MOTJIM PO3POOISATUCS MTapaIeTBHO.



Notificator

Moaynb CnoBileHHs

KoHTponep

Pucynox 2.10 — Peanizariiss MVC B nporpami

2.3. TIpoextryBanns Ul/UX nu3aiiny

I'padiunmii inTepdeiic 1 AECKTOMHOTO T0AATKY, a 0COOJIMBO OpraHaisepy,

€ BOKJIMBUM €JIEMEHTOM PO3pPOOKH, aJKe Yyepe3 HbOTO OyayTh MPOBOIUTHUCS BCI [ii,
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nepersil HasBHOI 1HdopMallli, 1oAaBaHHs, 3MiHa, BUJajdeHHs 1H(opmalii. bes
HBOTO OW JTOBEJOCS BBOJAUTH KOMaHIM BPYYHY Y KOHCOJb, a00 HIOCHh MOjiOHE.
Takox ams 1i€i poO6oTH iHTEpdeiic TOBUHEH OYTH MPOCTUM, 1I00 KOPUCTyBaya HE
JsiKasia BeJIMKa HasBHICTh PI3HUX IOJIIB Ta KHOMOK; 3pYYHUM, 11100 KOPHUCTYBay Mir
JIETKO 1 4iTKO 3HANTH NOTPiOHY oMy iH(pOpMaIliio, a HE KJIalaTy Bce MAPS/ B Ha i,
1o 1e Oyae came Te mojie a0 KHOMKa, sika oMy moTpiOHa. | He ocTaHHIO POJb B
yChOMY IIbOMY BiJIirpa€e mMpuBaOIMBICTh IHTEpPeEiicy, IKI0 iIHTepdelic KOpUCTyBauy
C1o100aBCs, TO MIAHC, IO KOPUCTYBAad BUKOPUCTAE IIEH JOIATOK, 301IBIIY€ETHCS, 1 B
MaiOyTHHOMY MO>K€ 301IBIIUTH MOTEHIIIHHUX KOPUCTYBAYIB JaHOI MPOTPAMHU.

Ul-au3aiin — 1ie rpadiunuii, Bi3yalbHUNA MakeT nporpaMu. Bid Biamnosigae 3a
KOJIbOPOBY MaJITPy MNporpamu, O(pOpMIIEHHS KHOIOK, MOJIB, WIPUDT Ta PoO3MIp
TEKCTy, PI3HOMAHITHICTh 1KOHOK Ta 300pakeHb. TakoX CIOJIM BXOJHWThH aHIMaIlis,
nepexoau MK CTOpiHKamMu a0o BikHaMu. CaMe IU3aiiH BUPIILIYE K Oy/1€ BUTIISIATA
J0JIaTOK, BIH HAJa€e TOi MpHUBAOJIMBOCTI IHTEP(PENCY, IO CTUMYIIIOE KOPUCTyBaya
HATUCHYTH Ha Ty YU 1HIIIE 300pakeHHs a00 KHOTIKY. /[n3aifH 3BICHO MIATPUMYIOTHCS
MEBHOK TEMATHKOIO, CTUJIEM, 1100 BIAMOBIAATH METI, OCOOUCTOCTI MpOrpamu. 3
HBOTO JU3aliHEPU MOXKYTb 3YMTATH XapakTep OpeHIy Ta HOro eMOIINHUN MOCHIL.
Takox Ba)KJIMBO MaTH Ha yBa3l 0COOJIMBOCTI 30pPOBOTO COPUUHSTTS, TOOTO pOOUTH
TEKCT KOHTPACTHUM J0 (OHY, YHUKATH HAATO SCKpPaBUX KOJIbOPIB, 1100 oui
KOPHUCTYyBaya IIBUIKO HE BTOMIJIFOBAJIMCS, BPaXOBaTH Pi3HI 0COOJIMBOCTI MOHITOPIB
— iX PO3AUTBHY 3JIaTHICTh Ta KOJIBOPY — 1100 CKPi3b CAUT BiJ0OpakaBcsi KOPEKTHO.

UX-nu3aiid — 11e 1oCcBiJ KOpUCTyBada. BiH BUBHAYA€THCS TUM, SIK KOPUCTYBa4
B3aemozie 3 iHTepdeiicom. Un € mocBig B3aeMOMil 3 JOJATKOM TJIAJIKUM Ta
IHTYITUBHUM 4YM He3rpaOHuM 1 3arutyTanum? Hapiraimiss J0JaTKOM BUIJISIAE
JOTIYHOI0 YM XaOTH4HOI0? J[OCBIJ KOpHCTyBaua BU3HAYAETHCS THUM, HACKUIBKU
JIETKO YW BaXKO B3aEMOJISATH 3 enemMeHTamu 1HTepdeiicy, ctBopenumu Ul-
nuzaitnepamu. UX-auzaiiH BiamoBigae 3a Te, sk came Oyne mnpamroBatun Ul-
iHTepdeiic, msa nporo UX-au3aiiHepu BpaxoBYIOTh IICUXOJIOTIYHE CIIPUAHSATTS Ta
3BMYKM KopucTyBauiB. Haifuacrtime Hal3pyuHimmi iHTepdeic — 1e ToH, sSKul

CXOXHUW Ha 1HII, a/pKe TOAI KOPUCTyBad Oe3 mpobiieM 3Halije MOTpiOHI MOJs,
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KHOTKMA Ta CTOPIHKHM. TyT TakoXX iCHYIOTHb IIAOJIOHM, SIK 1 B NMPOEKTYBaHHI, SKI
JIEMOHCTPYIOTh SIK KOPUCTYBaul B3aEMO/IIIOTH 3 IHTephercoM, KyIi HAXKUMAIOTh, J1€
TPUMAIOTh KYpCOp, CKUIBKM XBWJIMH Oynu Ha TOM uM 1HIIN cTopiHmi. Kpim
mabsoHiB, UX-nu3aiiH 40CHipKy€e NUISIX KOPUCTYyBaya — BiJl MOTPAIUISIHHS HA CalT
0 IIIBOBOI Jii, KOJMW BiABiMyBad OGOPMHB 3aMOBJICHHS a0o0 TEpeHIioB 3a
nocuiaHHsAM. BpaxoByIoTh pi3Hi clieHapii, HAPUKIIAJ, OJHI KOPUCTYyBadl CXHIIbHI
HIBUJKO pOOUTHM TOKYIKH, a IHIIl JOBrO JAUBUTUMYThCS KaTajor ado
BiJIBOJTIKATUMYTBCS Ha 1HIII po3iiau iHTepdeticy [13].

OTxe, BpaxyBaBIlIM BCi III MOMEHT OyB pO3poOJieHHM (iHATBHUN MakKeT
rpadgiydoro iHtepdeicy A0aTKy, MpeiacTaBieHui Ha pucyHkax 2.11-2.12, skwuii
MOTIM TOTPIOHO BIATBOPHUTH 3a JOMOMOIOI0 MPOTPAMHOTO KOIy Ha TuaTdhopmi

JavaFX.

Window  Help

Calendar

= Hyperlink
Title Interval

Mo content in table

Start time: Activate: Repeat:
Enable Enable

. Disable Disable
Interval: End time:

Remove | | Reset

Pucynok 2.11 — MakeT roJioBHO BiKHa J1I0JIaTKy

InTepdeiic OyB po3polIeHHUil y CTpUMaHUX, MEPEBAXKHO CIPUX, KOIbOPAX, 1110

HaJla€ KOPUCTYBady e€(eKT CKOHIIEHTPOBAHOCTI Ta 3BUYHOCTI, TaK SIK 11€ OpraHamsep,
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TO HUM OYyJ1y KOPUCTYBATHUCA JY>K€ YacTo, 1 I1f MaJIiTpa HaJaIlTye KOPUCTyBaya Ha
BIpHY po0OOTY.

["'onoBHE BIKHO MICTUTH B COO0i:

e Ta0NWINO 3 3a7a9aMH, IXHII OMUC: Ha3Ba, Yac MOYATKY Ta KiHI[I, aKTUBHA
3a/1aya Ta iHTepBal (4Yepe3 CKIJIbKUA 4Yacy MOBTOPUTHCS HACTYIIHA 3ajlaya), SKIIO0
3aJ1aya TIOBTOPIOBAJIbHA,

e T10JIs1 AJIs1 BBOAY 1H(OpMallii Ta 3MIHU BXKE ICHYIOUUX 33]1aY;

e [iepeMHUKadi JJIs aKTUBAIIiS Ta TOBTOPEHOCTI 3a/1a4i;

® KHOIKH JIOJaBaHHs, 3MIHU, BUJAJICHHS 3a/1a4l Ta CKUJAAHHS BCIX MOJIB Ta
BUOpaHUX €JIEMEHTIB iHTep(DEcCy.

3maeThes, Mo 1HTepdeic TpImKUu TPOMI3AKUM, ajie I1e He Tak, BCl eJIEMEHTH
po3TalioBaHi Mopyd, mo0 MaTy MBUJIKUA JAOCTYN A0 HHUX, Ta TPUMATH iX y TOJI

30py, SIKIIO KOPUCTYBay BiB J1aHi HEBIPHO.

Calendar

Mo content in table

00008 "

]
]

Pucynok 2.12 — MakeT BikHa 3 KaJIeHIapeM

Bikno «Kanennmap» Mictuth B c001 TaOJMIIO 3 HA3BOIO 3a7a4yl Ta TOYHUM

4acoM i1 BUKOHAHHS, a TIOJIS BIIMIOBIIaI0Th 32 MMPOMDKOK Yacy B KaJeHAapi.
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3. INIPAKTHYHA PEAJIIBALIA

3.1. Po3poOka GizHec-J10TiKN

l'onmoBHa 1miib opraHaizepy — 30epiraHHs 3ajad KopucTyBada. Ta Bech
dbyHKIIOHAT Oy Ib-SIKOTO OpraHai3epy 30CepeHKCHUN Ha MaHIMYJIALIT 3 3aa4amH,
3MiHa 1X MMapameTpiB, J0/IaBaHHS HOBOI 3a/1adi, BUAAJICHHS, CTBOPEHHS KaJICHAAPIO
3agaq Tomo. Tomy Oyio po3poOiieHo kiac «Task», Ha OCHOBI SIKOTO OYIyTh
CTBOpEH1 00’ €KTH 3a/1a4, KOTPi 30€piratoTh BIaCTUBOCTI 33/1a4i. ToOTO, 0uH 00’ €KT

BIJIMOBIIa€ OJIHIM 3a71a4l KOPHUCTYBaya.

public class Task implements Cloneable, Externalizable {
private String title;
private LocalDateTime time;
private LocalDateTime start;
private LocalDateTime end;
private Duration interval;
private boolean active;
private boolean repeated;

public Task() {
}

public Task(String title, LocalDateTime time) throws
IllegalArgumentException {
if (time == null) {
throw new IllegalArgumentException("Time must not be null.");
}

this.title = title;
this.time = time;
this.active = false;
this.repeated = false;

Takox Ki1ac MiCTUTh OCHOBHHM METOJI, KOTPHUI MPOPAXOBYIO YaC HACTYITHOTO
BUKOHAHHS 3aj/1ayi, SKIIO BOHA € MOBTOpIOBaiIbHOIO. Ilelt meTon Oynme Oararo e

pa3iB 3ycTpivaTucs, abu, HAMPUKIIAJl, CTBOPUTH TOU K€ KaJICHap.

public LocalDateTime nextTimeAfter(LocalDateTime current) throws
IllegalArgumentException {
if (current == null) {
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throw new IllegalArgumentException("Specified time must not be
null.");

}
if (isActive()) {
if (!isRepeated()) {
return (current.isAfter(time) || current.isEqual(time) ? null :
time);
} else {
if (current.isBefore(end)) {
for (LocalDateTime i = start; i.isBefore(end) ||
i.iskqual(end); i = i.plus(interval)) {
if (current.isBefore(i)) {
return i;
}

}
}

return null;

}
} else {

return null;
}

BianosiznHi 3a1a4i KopucTyBadya NOTPIOHO J€Ch 30€piraTu il 4ac BUKOHAHHS
po6otu. Tomy Oyi10 po3po0JIEHO BIaCHE CXOBHIIE 3a7a4, a0 MaTH JIOCTYI JO HUX
B OJIHOMY MiCIIi, MO>KHa OYyJIO MIBUJIKO MPOBOAUTH Oy/Ib-sIKi orepalii 3 3a/layaMu:
nomyk, jgoxaHHs, BuupajdeHHs. Kiac «ArrayTaskListy Tta «LinkedTaskListy
eekTUBHO 30epiraroTh BCl 3aJa4i Ta HAIAIOTh JOCTYII A0 HUX ITi1 YaC BUKOHAHHS
nporpamu. byno po3po0ieHo ABa Kiacu, Tak $SK BOHM MAaloTh PI3HI LI
«ArrayTaskList» mpairoe sk MacuB, TpH JOJaBaHHI HOBOI'O €JIEMEHTY B
3aIMOBHEHHM MacuB Oyjie MpaloBaTH MOBLILHO, TOMY 110 Oy/i€ CTBOPIOBATA HOBUIA
OUIBIIMI 32 pO3MIPOM MacuB, SIKMW Oyjie KOMIIOBATH eleMeHTH 31 craporo. [lpu
BUJIAJICHH] €JIEMEHTA 3 MOYaTKy a0o0 KIHIIS MacUBY, IPUBHUJIE 10 3CYBY MACHBY, IO
TaKoXX OyJie TO3HAYaTUCs Ha MBUAKOMAIL. AJie TIPH MOIIYKY €JIEMEHTa 3a 1HAECKCOM
IpaIoe Jy)Ke IIBHIKO, a TaKoK OyB cTBOpeHmid Merton «trimCapacity» s
301IbIIEHHSI €(PEKTUBHOCTI MOIIYKY 3a BJIACTUBICTIO 00’€KTa, KOTPHUIl 3MEHIIy€
MICTKICTh MaCHUBY, AKIIO MOT0 po3Mip B MIBTOpA pa3u MEHIIA 3a MICTKICTh. Huxue

HaBEJICHO MOT0 peati3alliio.

private void trimCapacity() {
if (size != 0 && ((float)tasks.length / (float)size) >= RATIO
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&& tasks.length > DEFAULT CAPACITY) {
Task[] tempTasks;
if ((tasks.length / RATIO) <= DEFAULT_CAPACITY) {
tempTasks = new Task[DEFAULT_CAPACITY];
} else {
tempTasks = new Task[Math.round(tasks.length / RATIO)];
}

System.arraycopy(tasks, @, tempTasks, @, size);
tasks = tempTasks;

«LinkedTaskList» mpariitoe sik JBOHANpaBiICHHH 3B’SI3HUN CIHCOK, TOOTO
IIBUIKE JOJaBaHHs Ta BUAAJICHHS €JICMCHTIB B KiHIII, aJie TOBIHii IIOMIYK €JICMEHTA,
SKIIO BIH 3HAJIUTHCS B CEPEIMHI CIIUCKY. Peamnizaliis ioro mpeacTaBieHa B BUTIISII

BY3J11B, KOTp1 30epiratoThes iH(OpMaIlito Mpo HACTYIHUHN Ta MONEPEIHIN eIeMEHT.

private static class Node {
Task item;
Node next;
Node previous;

Node(Task item, Node previous, Node next) {
this.item = item;

this.previous = previous;
this.next = next;

VY Tabnuui 3.1 npeacTaBieHi XapaKTepUCTUKHA CXOBHILI.

Tabmui 3.1 — XapaKTepUCTUK CXOBHIII JAHUX

YacoBa CKIaHICTb
Tum cxoBuia Innexc [Tomryxk JlonaBaHHs Bunanenns
LinkedTaskList O(n) O(n) 0(1) 0()
ArrayTaskList 0(1) O(n) O(n) O(n)

[Ticns peamizamii GyHIaMEHTY TIPOrpaMu, MOKHA Pealli30BYBaTH KaJleHIap
3anay. Bin Oyze npenacrasisaTy 3 cede BiICOPTOBAaHY Many (CXOBHILE, siIKe 30epirae

napy — KJII04 Ta 3HaUCHHsI) 3a/1a4, JI¢ KJIF0Y — I1e Ha3Ba a00 Ha3BH 3a/1a4, a 3HAUCHHSIM
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BHUCTYIIA€ KOHKPETHA AdaTa Ta 4aC BUKOHAHHA. Humxue HaBCACHO peaﬂi3aui}0, sJgKa

CKJIQJA€THCA 3 IBOX METO/IIB.

public static SortedMap<LocalDateTime, Set<Task>> calendar(Iterable<Task>
tasks, LocalDateTime start, LocalDateTime end) {
SortedMap<LocalDateTime, Set<Task>> taskMap = new TreeMap<>();
Set<LocalDateTime> timeSet = new HashSet<>();
Iterable<Task> incomingTasks = Tasks.incoming(tasks, start, end);
for (Task temp : incomingTasks) {
if (temp.isRepeated()) {
timeSet.addAll(Tasks.getTimelineOfRepeatedTask(temp, start,
end));
} else {
timeSet.add(temp.getTime());
}
}

for (LocalDateTime tempTime : timeSet) {
Set<Task> tasksSet = new HashSet<>();
taskMap.put(tempTime, tasksSet);
for (Task tempTask : incomingTasks) {
if (tempTask.isRepeated()) {
for (LocalDateTime tempTaskTime :
Tasks.getTimelineOfRepeatedTask(tempTask, start, end)) {
if (tempTime.equals(tempTaskTime)) {
tasksSet.add(tempTask);
break;

}
} else {
if (tempTime.equals(tempTask.getTime())) {
tasksSet.add(tempTask);

}

}
}

return taskMap;

¥

private static List<LocalDateTime> getTimelineOfRepeatedTask(Task
repeatedTask, LocalDateTime start, LocalDateTime end) {
List<LocalDateTime> taskTimingSet = new LinkedList<>();
for (LocalDateTime i = repeatedTask.getStartTime();
i.isBefore(repeatedTask.getEndTime()) ||
i.isEqual(repeatedTask.getEndTime());
i = i.plusSeconds(repeatedTask.getRepeatInterval()))
{
if (i.isAfter(start) && (i.isBefore(end) || i.isEqual(end))) {
taskTimingSet.add(i);
}
}

return taskTimingSet;
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30epiranHs 3a7ad KOPUCTyBaya, KOJH JOAATOK BUMKHEHO, BiIOYBAa€ThCS Y
daiin, axuii 30epiraeTbCst pa3oMm 3 jgojaTkom. Jis peanizaliii 11b0ro MoTpioHO OYyII0
HamUcaTH CHelialibHI METOAM JUIsl cepiamizamii Ta Jecepiamizaiii 00’ €KTiB.
Cepianizaiiisi — 11e Ipolec NepeTBOPeHHsI BMICTY 00 €KTy Kiacy B MOTIK OailT, a
necepiamisaiiii — HaBMaky, MEPETBOPEHHS MOTOKY OalTiB B 00’ €KT kiacy. Huxde

IpeICTaBJICHO peaji3alliio cepiaiizalii Ta gecepianizaltii.

@Override
public void writeExternal(ObjectOutput out) throws IOException {
out.writeUTF(title);
out.writeBoolean(active);
if (interval == null) {
out.writelLong(oL);
} else {
out.writeLong(interval.getSeconds());
¥
if (this.isRepeated()) {
out.writeByte(start.getSecond());
out.writeByte(start.getMinute());
out.writeByte(start.getHour());
out.writeByte(start.getDayOfMonth());
out.writeByte(start.getMonthValue());
out.writeInt(start.getYear());

out.writeByte(end.getSecond());
out.writeByte(end.getMinute());
out.writeByte(end.getHour());
out.writeByte(end.getDayOfMonth());
out.writeByte(end.getMonthValue());
out.writeInt(end.getYear());

} else {
out.writeByte(time.getSecond());
out.writeByte(time.getMinute());
out.writeByte(time.getHour());
out.writeByte(time.getDayOfMonth());
out.writeByte(time.getMonthValue());
out.writeInt(time.getYear());

}

@Override
public void readExternal(ObjectInput in) throws IOException {
title = in.readUTF();
active = in.readBoolean();
long interval = in.readLong();
if (interval != 0L) {
byte[] startTimes = readExternalTimeOfBytes(in);
int startYear = in.readInt();
byte[] endTimes = readExternalTimeOfBytes(in);
int endYear = in.readInt();
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start = LocalDateTime.of(startYear, startTimes[4], startTimes[3],
startTimes[2], startTimes[1l], startTimes[0]);
end = LocalDateTime.of(endYear, endTimes[4], endTimes[3],
endTimes[2], endTimes[1], endTimes[9]);
this.interval = Duration.ofSeconds(interval);
repeated = true;
} else {
byte[] times = readExternalTimeOfBytes(in);
int timeYear = in.readInt();
time = LocalDateTime.of(timeYear, times[4], times[3], times[2],
times[1], times[0]);
repeated = false;
}

{1 MeToau TUIBKK MEPETBOPIOIOTH O0’€KT B OAlTHM 4M HABHAKHU, HO IIIE

MOTPIOHO 3aMKMCyBaTH Ta 3YUTYBATH 111 3K OalTH.

public static void write(AbstractTaskList taskList, OutputStream out) {
try (ObjectOutputStream oos = new ObjectOutputStream(out)) {
oos.writeObject(taskList);
//taskList.writeExternal(oos);
} catch (IOException e) {
e.printStackTrace();
}
}
public static void read(AbstractTaskList taskList, InputStream in) {
try (ObjectInputStream ois = new ObjectInputStream(in)) {
AbstractTaskList tempTaskList = (AbstractTaskList) ois.readObject();
for (Task temp : tempTaskList) {
taskList.add(temp);
¥
//taskList.readExternal(ois);
} catch (IOException | ClassNotFoundException e) {
e.printStackTrace();
¥
¥
public static void writeBinary(AbstractTaskList taskList, File file) {
try (FileOutputStream fos = new FileOutputStream(file)) {
write(taskList, fos);
} catch (FileNotFoundException e) {
e.printStackTrace();
} catch (IOException e) {
e.printStackTrace();
¥
¥
public static void readBinary(AbstractTaskList taskList, File file) {
try (FileInputStream fis = new FileInputStream(file)) {
read(taskList, fis);
} catch (FileNotFoundException e) {
e.printStackTrace();
} catch (IOException e) {
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e.printStackTrace();

CTBOpEHHS CTIOBIIIIEHHS O 33]]a9aX OMUCYETHCSI CTBOPEHHSM LIUKITY, SIKAH H1e
0 KaJeHAapIo Ta 3Bipsi€ MaOyTHIN Yac, TOOTO MOTOYHHI TUTIOC IEKiJIbKa XBHJIWH,
3 YacoM BUKOHAHHS 3amadi. SIKImo Taka 3ajada 3HAXOIUTHCS, TO OpraHansep
3a37aJIeTih Yy CIUIMBAIOUOMY BIKHI TOBiIOMIIIE Tpo 3amadi. Hmwkue HaBemeHa

peai3allis CIoBIIIEeHHS.

private Map.Entry<LocalDateTime, Set<Task>> notifyTask() {
for (Map.Entry<LocalDateTime, Set<Task>> entry :
Tasks.calendar(tasksList, LocalDateTime.now(),
LocalDateTime.now().plusMinutes(1).plusSeconds(notificationTime)).entrySet())
{
if

(entry.getKey().withNano(®@).isEqual(LocalDateTime.now().plusSeconds(notificat
ionTime).withNano(@))) {

return entry;

}
}
return null;
}
@Override

public void run() {
while (true) {

try {
Map.Entry<LocalDateTime, Set<Task>> entry = notifyTask();
if (entry != null) {
Platform.runLater(() -> {
showAlert(entry);

})s
}
sleep(1000);

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

Ha upomy 3akiHueHa po3poOka Oi3HEC-JOTIKH J0JaTKy, TOOTO MOIYJIIO
nporpamu Mogens 13 marepHy npoektyBanHs MVC, sxuii BiImoBigadbHUN 3a
BUKOHAHHS OCHOBHMX [1i opraHaizepy. JIICTUHI MOBHOro KOAY HaBEIECHO B

noaaTky A.
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3.2. Po3poOka rpadiunoro intepdeiicy

Opranaiizep BHUKOHAaHUW y MIHIMAJTICTAYHOMY CTHJI, CTPHUMaHI,
OJHOOApBHIN cCipili mamiTpl IS MIABUINCHHS KOHIIGHTpallll KOpPUCTyBaya Ha
BHUKOHAaHI Jiii 3 jogatkoMm. [Iporpama mae aBa BikHa — TOJIOBHE BikHO («Mainy) Ta
BikHO KayeHaaps («Calendar»): ne B ronoBHOMY BiKHI BiIOyBarOThCS BCi OCHOBHI
Jii, Takl SIK J0JaBaHHs, 3MiHA, BHUJAJICHHs, NEperiisaa 3ajgad, a y KaJeHzapi
BiJIOOpaKA€ETHCS MPOMIKOK KaJICHIAPIO Ta caM KaJleHaap 3a1ad.

['onoBHE BIKHO MICTUTH B €001 TaOJHUIIO BCIX 3aBIaHHS, SKI KOPUCTyBad
nogaB. BoHo BimoOpakae BiIacTHBOCTI 3ajaui, ae «Titley BiAmoBimae 3a Ha3By
3agauli, «Time Start» 3a moyaTtox BUKOHaAHHS 3amadi, «Time End» 3a mouarox
3aBepIICHHS IMMOBTOPIOBAIbHOI 3amaui, «Intervaly 3a mpomikok, KoiuM MOBHHHA
IOYaTUCS HACTyITHA IOBTOPIOBajJbHA 3ajaada, «Active» 3a ctaH 3a7adi, akTHBHA
BOHAa YW HIi, IO BIUIMBAa€ Ha il BIIOOpa)K€HHI B KaJEHAAPI0O Ta CTBOPEHHS

cnioBiteHHs i Hei. Ha pucynky 3.1 npejcTtaBieHa TaOiuIs Ui IEPETIIsay BCIX

3a1ay.
Time
Title Interval Active
Start End
Task1 24.06,2022 22:3%:51 25.06,2022 22:3%:54 3600 -
Task2 30.06.2022 15:08:37 - - +

Pucynok 3.1 — Tabnuus neperisiny 3aaa4 y BikHl « Mainy»

[TpucyTHI YOTUPH TOJIS A1 BBOAY, Taki sk «Titley, kyau moTpiOHO BBOAUTH
Ha3By 3anadi, «Start time» nias BuOOpYy JaTh Ta BBOAY Yacy IMOYATKY BHKOHAHHS
3amaui, «End time» ans BUOOpYy natu Ta BBOXMY 4acy KiHIISS BUKOHAHHS 3ajaui,

«Intervaly nns mo3Hauku Yacy, KOJIM MOBHHHA MMOYATHCh HAcTymHa 3ana4a. [loss
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«Title» Ta «Start time» npucyTHi 3aBKau B A10JaTKy, a och «ENnd time» 1 «Interval»

TPUCYTHI TOJ, KOJIM KOPUCTYBad nojae abo 3MiHIOE MOBTOPIOBAIBHY 3anauy. Lle
3po0JIeHO AJIs TOTO, 100 KOPUCTYBaya He BiBOMIIKaNHU 3aiiBi mosd. Ha pucynky 3.2

MIPOIEMOHCTPOBAHU BUTJISA]T TTOJIB.

Title: Start time:

Task1 24.06,2022 22:3%:51 i
Interval: End time:

3600 : 25.06,2022 22:39:54 i

Pucynok 3.2 — Buriian nosmiB y BikHI «Mainy»

[Tonst MaroTh CBOIO BastiAallito0, TOOTO MpU BBEACHI HEJOMYCTUMOTO 3HAUEHHS,
KopucTyBauy OyjJe BHBEIEHO BIJIIOBIAHE BIKHO 3 moMuikoro. lle momomarae
BUKJIFOUUTH HEMOPO3YMIHHS MK IPOrpaMoI0 Ta KOPUCTYBadeM, KOJIM KOPUCTYBay
BBIB OJIHI JlaHl, a Iporpama Moka3zye 30BCIM 1HII. [Ipukiag oJHOro i3 BIKOH

MTOMUJIOK MPEJCTABICHUN HA PUCYHKY 3.3.

Title filed must be filled in.

Pucynox 3.3 — BikHO MOMUIJIKH, SIKE CIIOBIIIAE PO HEKOPEKTHICTh Ha3BU 3a/1a4l

Takox € aBa mepemukaui «Activate», «Repeat» ta wotupu kHomku «Addy,
«Edity, «Removey, «Resety. Ilepemukau «Activate» Biamnosimae 3a Te, KU cTaH
MaTHUMeE 3a/1aya, Jie PO aKTUBHY 3ajiady CIOBIITyBay Oy1e MOBIIOMIISATH Ta 3a/1aua
Oyze BKJIIOUEHA JI0 KaJIeHJaps, a HeaKTUBHA — OyJie TUIbKH 30epiratucs B CIIHUCKY
3pOOMTH 3ajady MOBTOPIOBAJIBHOIO THITY, IO 3’SBISIOTHCS MPUXOBAHI OIS

Kuonku «Add» ta «Remove» BiamoBinarTh 3a JOJABAHHA Ta BUAAJICHHS 3a7adyi
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BiAnoBigHO, «Edity Biamoigae 3a 3MiHy 1CHYO4O1 3aaa4i. [ Toro mob 3poduTtu
e, motpiOoHO 13 Tabnuii oOpatu NOTPIOHY 3agady, IMOJSAM MPHUCBOIOIOTHCS
BJIACTMBOCTI 3aJ1a4i, 3SMIHUTH HEOOX1/IHI BIACTHBOCTI Ta HATUCHYTH KHOMIKY «Edit».
«Reset» ngomomarae OYMCTHTH BCl1 TOJISI, IEpeMUKadl Ta MpuOpaTH BUAUICHHS 3
Tabmuii, abu Oyno 3pyuHimie gomaBatd HOBI 3amaui. Ha pucynky 3.4

MIPEICTABIICHUNA BUTJIS BikHA «Mainy.

;!“‘ Perscnal Organizer

Main | Calendar
Time
Title Interval Active
Start End
Task2 30.06.2022 15:08:37 - - +
Title: Start time: Activate: Repeat:
Task1 24.06.2022 22:39:51 = Enable (@ Enable
i @ Disable Disable
Interval: End time:
3600 : 25002022 22:39:54 i Add

Remove Reset
Edit

Pucynok 3.4 — Burisag Bikaa «Mainy

Bikno «Calendary mictuTh B c001 TaONHIIO 3a/1a4, IKi Oy1yTh BAKOHYBATHCS
B MEBHUN MPOMIKOK Yacy, KOTpui BkazaHuil B moiisix «From» 1 «Toy». Tabmurs,
IPOJIEMOHCTPOBAHA HA PUCYHKY 3.5, Mae 11B1 koJoHKH «Title» Ta «Timey, ne nepiia
— 1€ Ha3Ba 3a/1ayi, Apyra — Iie Yac BUKOHaHH ii. Tabmui BigcopTOBaHA 3a 4acoM,
CIOYaTKy WIyTh paHHI 3a/1adyi, a MOTIM IIi3Hi, 1 TAM CaMUM II€ CTBOPIOE KaJleHJap

3a/1a4 Ha IEBHUMU MPOMIXKOK 4acy, BCTAHOBJICHHI KOPUCTYBAYEM.



Task1
Task
Task1
Task
Task1
Task
Task1
Task
Task1
Task
Task1
Task
Task2

Title

Time
25.08.2022 11:3%51
25.08.2022 12:3%:51
25.08.2022 13:3%51
25.08.2022 14:3%:51
25.08.2022 15:3%51
25.08.2022 16:3%:51
25.08.2022 17:3%51
25.08.2022 18:3%:51
25.08.2022 19:3%51
25.08.2022 20:3%:51
25.08.2022 21:3%51
25.08.2022 22:3%:51
30.06.2022 15:08:37

Pucynok 3.5 — Tabnuus y BikHi «Calendary

40

Kuonka «Filter» 3amyckae mpopaxyHOk KaneHiapro, a kHomka «Refreshy

OHOBJIIOE CIMCOK KaJICHAAPI0, 10 BIIOYBAETHCA 3HAYHO IIBU/IIIE, HI)K CTBOPEHHS 3

HYJIIO, a TaKOXk 30epirae MpoMiKOK 4acy. Ha pucyHky 3.6 mpeAcTaBiI€HO BUTJISIA

BikHa «Calendary.

i;ﬁ Personal Organizer

Main | Calendar

Taskl1
Task2

Title

Time

24062022 22:39:51
30.06.2022 15:08:37

From:

22,06.2022 15:33:48

To:
01.07.2022 15:53:55

Filter

Pucynok 3.6 — Burnsan Bikua «Calendary
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Opranaiizep Bojoji€ (yHKIII€I0 30€piraHHs JaHUX Ta CIOBIIIEHHS O 3a/1a4ax.
AOu 30epiranHs 0yJIo HETIOMITHHUM Ta HE BUMarajo KOpUcTyBaya 3rajyBaTH Mpo IIe,
TO 1€l mporec BiAOyBaeThCs aBTOMATUYHO NMPU BHUMKHEH1 aoaatrky. Cucrema
CTIOBIIIEHHS! BMHKAETHCSI Pa30M 13 JIOAATKOM, TOMY TIKIYBAaTHUCA O BKJIFOYCHHI il
HeoOximHo. Komu 10 mouaTky 3aBIaHHS 3ajMINAETHCA XBUWJIMHA, TO 3’ SIBISETHCS
BIKHO CTOBIIIIEHHS, KOTPE MICTUTH B cO01 1HPOpPMAIIiI0 MPO HA3BY 3ajadl Ta 4ac ii

BUKOHaHHs. Ha pucynky 3.7 npeicTaBieHO BIKHO CITOBIIIEHHS.

g Motification

o Task “Task3" is scheduled im 80 seconds at 16:19:22

Pucynok 3.7 — BikHO CHIOBIIIIEHHS O 3a/1a4i

Jlictuar Komy, SAKUW BiAMNOBiAAae 3a TrpadiuHuil 1HTEepdelic Ta Horo

(dyHKL10HAJ, PEACTaBICHUH B 10JaTKy b.
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BUCHOBKHA

[TincymoByrouM XiJ BUKOHAHHS KBamiikaiiitHoi poOoTH, Oyno oTpuMaHO
HACTYTMHI pe3yJIbTaTu:

e byno mociimkeHo Ta aHaIi30BaHO aKTyaJbHICTh TeMU POOOTH, BU3HAUEHO
MOHSTTS MPOTPAMHOTO OpraHaizepy, Horo CKIIaJoBi, sIKi ICHYIOTb BUJIH.

e [IpoBeneHo miTepaTypHHUIl OIJIAJ Cy4YyacHHX JDKEpeNl 3a TEeMaTHKOIO
PO3pOOKH JECKTOMHOrO JO0JATKy-OopraHaiizepy, Ha OCHOBI 4OTro C(pOpMYIbOBAHO
3a/1a4y BUKOHAHHSI, METY poO0TH, OyJIO MTpOoaHaIi30BaHO CXOX1 JOJATKHU.

e BusHaueHo, Kl IHCTpyYMEHTH OyayThb €(DEKTUBHHUMH Ta 3PYUYHUMHU IS
BUKOHAHHS JJaHOT pOOOTH, a TAaKOXK 3a3HA4YCHO 3a/adi, K1 IOBUHHI OYTH BUKOHAHI
JUTSL 3aBEPIICHHS pO3POOKU JOJATKY.

e BusHaueHO CTPYKTYypy B3a€MOJil 3 JOJATKOM, CTPYKTYpPH MpOTpamH Ta
naTepH NPOEKTYyBaHHS CUCTEMU AJis €()EKTUBHOI Ta Cy4acHOT po3pOOKH JT0JIaTKY .

e Po3pobiieno maket rpadiuHoro iHTepdeiicy 10AaTKy 3 JOTPUMaHHSIM BCiX
cyyacHux BuMor j0 UI/UX-nu3aiiny.

¢ ByB po3po0iieHnii mporpaMHuid OpraHaii3ep 3riJHo maTepHy NPOECKTYBaHHS

MVC, sxuii 3a10BOJIbHSIE BUMOTaM 3BUYAaHHOTO OpraHaisepy.
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CIIUCOK BUKOPUCTAHOI JIITEPATYPH

Axanemuk | Opranaiizep [Enekrponnuit pecypc] — Pexum mocrymy mo

pecypcy: https://dic.academic.ru/dic.nsf/ruwiki/1077129.

Todoist | Features [Enextponnuii pecypc] — Pexxum moctyry 710 pecypey:

https://todoist.com/features

MyL.ifeOrganized [Enextponnuii pecypc] — Pesxxum goctymy g0 pecypcey:

https://www.mvylifeorganized.net/index-ru.shtml

Tebapit | IIlo take Java? [Enekrponuuii pecypc] — Pexum mocrymy 1o

pecypcy: https://tebapit.com/io-Take-java/

Bikinenis | Java [Enextponnuii pecypc] — Pexxum goctymy mo pecypcey:
https://uk.wikipedia.org/wiki/Java

Metanit | Beeaenue B Java FX [Enextponnuii pecypc] — Pexxum nocrymy o

pecypcy: https://metanit.com/java/javafx/1.1.php

What is Communication Diagram? [Enextponnuii pecypc] — Pexxum moctymy

1o pecypcey: https://www.visual-paradigm.com/quide/uml-unified-modeling-

language/what-is-communication-diagram/

Bikinemis | Jiarpama knacis [Enektponnuii pecypc] — Pexum moctymy a0

pecypcy: https://uk.wikipedia.org/wiki//liarpama_kJiaciB

Bukuneaus | J{uarpamma kimacoB [Enextponnuii pecypc] — Pexxum moctymy

1o pecypcy: https://ru.wikipedia.org/wiki//IluarpamMmma_KkiaaccoB

UML Class Diagram [Enextponnuii pecypc] — Pexum noctymy 1o pecypcy:

https://www.javatpoint.com/uml-class-diagram

Knaccudukanus narrepaoB [Enexkrponnuii pecypc] — Pexxum nmoctymy o

pecypcy: https://refactoring.guru/ru/design-patterns/classification

Xaop | [Tarrepusl a1 HoBUuKOB: MVC vs MVP vs MVVM [EnexktponHuii

pecypc] — Pexxum noctyny g0 pecypey: https://habr.com/ru/post/215605/
UYro Takoe UX/UI-nu3aitn u kak ObICTpO ocBOUTH Tipodeccuto [ EmekTponuuit

pecypc] — Pexum goctymy mo pecypey: https://bbbl.dev/articles/how-to-

become-ux-ui-designer#titlel



https://dic.academic.ru/dic.nsf/ruwiki/1077129
https://todoist.com/features
https://www.mylifeorganized.net/index-ru.shtml
https://tebapit.com/що-таке-java/
https://uk.wikipedia.org/wiki/Java
https://metanit.com/java/javafx/1.1.php
https://www.visual-paradigm.com/guide/uml-unified-modeling-language/what-is-communication-diagram/
https://www.visual-paradigm.com/guide/uml-unified-modeling-language/what-is-communication-diagram/
https://uk.wikipedia.org/wiki/Діаграма_класів
https://ru.wikipedia.org/wiki/Диаграмма_классов
https://www.javatpoint.com/uml-class-diagram
https://refactoring.guru/ru/design-patterns/classification
https://habr.com/ru/post/215605/
https://bbbl.dev/articles/how-to-become-ux-ui-designer#title1
https://bbbl.dev/articles/how-to-become-ux-ui-designer#title1

44
JTOJATOK A

JlictuHr KOy G13HEC-JIOTIKH J10JaTKY

RunOrganizer.java
package bublyk.app.organaizer;

import javafx.application.Application;

import javafx.fxml.FXMLLoader;

import javafx.scene.Scene;

import javafx.scene.image.Image;

import javafx.stage.Stage;

import org.apache.log4j.PropertyConfigurator;
import bublyk.app.organaizer.controller.Controller;

import java.util.Objects;

public class RunOrganizer extends Application {
@Ooverride
public void start(Stage stage) throws Exception {

PropertyConfigurator.configure(RunOrganizer.class.getResource("log4j.properti
es"));
FXMLLoader loader = new
FXMLLoader (RunOrganizer.class.getResource("view.fxml"));
Scene scene = new Scene(loader.load());
Controller controller = loader.getController();
controller.logger.debug("App is running.");
stage.getIcons().add(new
Image(Objects.requireNonNull (RunOrganizer.class.getResource("OrganizerIcon.pn
g")).toExternalForm()));
stage.setResizable(false);
stage.setTitle("Personal Organizer");
stage.setScene(scene);
stage.show();
stage.setOnCloseRequest(windowEvent -> {
controller.writingData();
controller.logger.debug("App is closed.");

1
}
public static void main(String[] args) {
launch();
}
}
Model

AbstractTaskList.java

package bublyk.app.organaizer.model;

import java.io.*;
import java.time.LocalDateTime;
import java.util.Iterator;
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import java.util.stream.Stream;

public abstract class AbstractTaskList implements Iterable<Task>, Cloneable,
Externalizable {
public abstract void add(Task task);

public abstract boolean remove(Task task);
public abstract int size();
public abstract Task getTask(int index);

public final AbstractTaskList incoming(LocalDateTime from, LocalDateTime
to) throws IllegalArgumentException {
if (from == null || to == null) {
throw new IllegalArgumentException("Timestamps must equal to zero
or be greater than it.");
}
if (from.isAfter(to)) {
throw new IllegalArgumentException("Time \"to\" must be greater
than \"from\".");
¥
AbstractTaskList tempTaskList = getTaskList();
getStream().filter((e) -> e.nextTimeAfter(from) != null &&
(e.nextTimeAfter(from).isBefore(to) || e.nextTimeAfter(from).isEqual(to)))
.forEach(tempTaskList::add);
return tempTaskList;

}

protected abstract AbstractTaskList getTaskList();

@Override
public AbstractTaskList clone() throws CloneNotSupportedException {
return (AbstractTaskList) super.clone();

¥

public abstract Stream<Task> getStream();

@Override
public abstract Iterator<Task> iterator();

@Override
public void writeExternal(ObjectOutput out) throws IOException {
out.writeInt(size());
for (Task temp : this) {
temp.writeExternal(out);

}
}

@0verride
public void readExternal(ObjectInput in) throws IOException,
ClassNotFoundException {
int size = in.readInt();
for (int i = 0; i < size; ++i) {
Task temp = new Task();
temp.readExternal(in);



add(temp);

ArrayTaskList.java

package bublyk.app.organaizer.model;

import java.util.Arrays;

import java.util.Iterator;

import java.util.NoSuchElementException;
import java.util.Objects;

import java.util.stream.Stream;

public class ArrayTaskList extends AbstractTaskList {
private final static int DEFAULT_CAPACITY = 10;
private final static float RATIO = 1.5f;
private int size;
private Task[] tasks = new Task[DEFAULT_CAPACITY];

@Override
public void add(Task task) throws NullPointerException {
if (task == null) {
throw new NullPointerException("Cannot add null pointer.");
}
if (size == tasks.length) {
Task[] tempTasks = new Task[Math.round(size * RATIO)];
System.arraycopy(tasks, @, tempTasks, 0, size);
tasks = tempTasks;

}
tasks[size] = task;
size++;

}

@Override

public boolean remove(Task task) throws NullPointerException {

if (task == null) {

throw new NullPointerException("Cannot remove null pointer.");
}
if (size !=0) {

for (int i = 0; 1 < size; ++i) {

if (task.equals(tasks[i])) {
if (i !'= size - 1) {
System.arraycopy(tasks, i + 1, tasks, i, size - i -

1);
}
tasks[size - 1] = null;
size--;
trimCapacity();

return true;

}
}

return false;

46
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@Override

public int size() {
return size;

}

private void trimCapacity() {
if (size != 0 && ((float)tasks.length / (float)size) >= RATIO

&& tasks.length > DEFAULT_CAPACITY) {

Task[] tempTasks;

if ((tasks.length / RATIO) <= DEFAULT_CAPACITY) {
tempTasks = new Task[DEFAULT_CAPACITY];

} else {
tempTasks = new Task[Math.round(tasks.length / RATIO)];

}

System.arraycopy(tasks, @, tempTasks, 0, size);
tasks = tempTasks;

}

@Override
public Task getTask(int index) throws IndexOutOfBoundsException {
if (index >= size) {
throw new IndexOutOfBoundsException("The index is out of

range.");
}
return tasks[index];
¥
@verride

protected ArrayTaskList getTaskList() {
return new ArrayTaskList();

¥

@Override
public Iterator<Task> iterator() {
return new Iterator<Task>() {
private int size = size();
private int currentElement = -1;
private int nextElement;

@Override
public boolean hasNext() {
return size > nextElement && tasks[nextElement] != null;
}
@Override

public Task next() throws NoSuchElementException {
if (lhasNext()) {
throw new NoSuchElementException("Iteration has no more
elements.");
}
nextElement++;
currentElement++;
return tasks[currentElement];
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@Override
public void remove() throws IllegalStateException {
if (currentElement == -1) {

throw new IllegalStateException();
¥
ArrayTaskList.this.remove(tasks[currentElement]);
currentElement--;
nextElement--;
size--;

Fs
}

@Override
public String toString() {
StringBuilder tempString = new StringBuilder("ArrayTaskList(" +
size() + "): [");
if (size() > 0) {
for (Task temp : this) {

tempString.append(temp.toString()).append("”;").append("\n\t\t\t\t\t");

}
tempString.delete(tempString.length() - 7, tempString.length());

}

return tempString.append("]").toString();
}
@Override

public boolean equals(Object o) {
if (this == 0) {
return true;
¥
if (o == null || getClass() != o.getClass()) {
return false;

}
ArrayTaskList tempArray = (ArrayTaskList) o;
return size == tempArray.size && Arrays.equals(tasks,
tempArray.tasks);
}
@Override

public int hashCode() {
int result = Objects.hash(size);
result = 31 * result + Arrays.hashCode(tasks);
return result;

}

@Override
public ArrayTaskList clone() throws CloneNotSupportedException {
ArrayTaskList clone = (ArrayTaskList) super.clone();
clone.tasks = tasks.clone();
for (int i = ©; i < clone.size(); ++i) {
clone.tasks[i] = clone.tasks[i].clone();

}

return clone;



@Override
public Stream<Task> getStream() {

return Arrays.stream(this.tasks).limit(size);
}

LinkedTaskList.java

package bublyk.app.organaizer.model;

import java.util.*;
import java.util.stream.Stream;
import java.util.stream.StreamSupport;

public class LinkedTaskList extends AbstractTaskList {
private int size;
private Node first;
private Node last;

private static class Node {
Task item;
Node next;
Node previous;

Node(Task item, Node previous, Node next) {
this.item = item;
this.previous = previous;
this.next = next;

}

private Node nodeClone() throws CloneNotSupportedException {
Node clone = new Node(item.clone(), null, null);
for (Node tempNext = next, temp = clone; tempNext != null;
tempNext = tempNext.next, temp = temp.next) {
tempNext = new Node(tempNext.item.clone(), temp,
tempNext.next);
temp.next = tempNext;

}

return clone;

}

private Node lastNodeClone() {
Node clone = this;
for (Node temp = next; temp != null; temp = temp.next) {
if (temp.next == null) {
clone = temp;
break;
}
}

return clone;

}

private Node getNode(int index) {
Node temp;
if (index + 1 <= (Math.round((float)size / 2.))) {

49



temp = first;

for (int i = @; i < index; ++i) {
temp = temp.next;

}

} else {
temp = last;
for (int i = size - 1; i > index; --i) {
temp = temp.previous;
}

}

return temp;

}

private void createNode(Task item) {
Node last = this.last;
Node newNode = new Node(item, last, null);
this.last = newNode;
if (last == null) {
first = newNode;
} else {
last.next = newNode;
}-
size++;

}

private void deleteNode(Node node) {
if (size > 1) {

if (node.previous == null) {
first = node.next;
node.next.previous = null;
node.next = null;

} else if (node.next == null) {
last = node.previous;
node.previous.next = null;
node.previous = null;

} else {
node.previous.next
node.next.previous
node.next = null;
node.previous = null;

node.next;
node.previous;

}
} else {
first = null;
last = null;
}
node.item = null;
size--;
}
@Override

public void add(Task task) throws NullPointerException {
if (task == null) {
throw new NullPointerException("Cannot add null pointer.");

}

createNode(task);
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@Override
public boolean remove(Task task) throws NullPointerException {
if (task == null) {
throw new NullPointerException("Cannot remove null pointer.");
}
if (size !=0) {
for (Node temp = first; temp != null; temp = temp.next) {
if (task.equals(temp.item)) {
deleteNode(temp);
return true;

}
}
}
return false;
}
@Override

public int size() {
return size;

}

@Override
public Task getTask(int index) throws IndexOutOfBoundsException {
if (index >= size) {
throw new IndexOutOfBoundsException("The index is out of

range.");
}
return getNode(index).item;
}
@Override

protected LinkedTaskList getTaskList() {
return new LinkedTaskList();

¥

@Override
public Iterator<Task> iterator() {
return new Iterator<Task>() {
private Node currentElement;
private Node nextElement = first;

@Override
public boolean hasNext() {
return nextElement != null;

}

@Override
public Task next() throws NoSuchElementException {
if (!hasNext()) {
throw new NoSuchElementException("Iteration has no more
elements.");

}

currentElement = nextElement;
nextElement = nextElement.next;
return currentElement.item;
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}

@Override
public void remove() throws IllegalStateException {
if (currentElement == null) {
throw new IllegalStateException();
}
LinkedTaskList.this.remove(currentElement.item);
currentElement = null;

Fs
}

@Override
public String toString() {
StringBuilder tempString = new StringBuilder("LinkedTaskList(" +
size() + "): [");
if (size() > 0) {
for (Task temp : this) {

tempString.append(temp.toString()).append("”;").append("\n\t\t\t\t\t");

}
tempString.delete(tempString.length() - 7, tempString.length());

}
return tempString.append("]").toString();
}
@Ooverride

public boolean equals(Object o) {

if (this == 0) {
return true;

}

if (o == null || getClass() != o.getClass()) {
return false;

}

LinkedTaskList tempLinked = (LinkedTaskList) o;

if (size() !'= tempLinked.size()) {
return false;

}

for (Iterator<Task> il = this.iterator(), i2 = tempLinked.iterator();
il.hasNext() && i2.hasNext();) {
if (!'il.next().equals(i2.next())) {
return false;

}
}
return true;
}
@Override

public int hashCode() {
if (this.first == null) {
return ©;
¥
int result = Objects.hash(size);
int tempResult = 1;
for (Task temp : this) {
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tempResult = 31 * tempResult + (temp == null ? 0 :
temp.hashCode());
}
result = 31 * result + tempResult;
return result;

}

@Override
public LinkedTaskList clone() throws CloneNotSupportedException {
LinkedTaskList clone = (LinkedTaskList) super.clone();
if (first != null) {
clone.first = first.nodeClone();
clone.last = clone.first.lastNodeClone();

}

return clone;
}
@Override

public Spliterator<Task> spliterator() {
return Spliterators.spliterator(iterator(), size, Spliterator.SIZED |
Spliterator.ORDERED | Spliterator.IMMUTABLE);

}

@Override
public Stream<Task> getStream() {

return StreamSupport.stream(spliterator(), false);
}

ListTypes.java

package bublyk.app.organaizer.model;

public class ListTypes {
public enum types{
ARRAY, LINKED

¥

Task.java

package bublyk.app.organaizer.model;

import java.io.*;
import java.time.*;
import java.util.Objects;

public class Task implements Cloneable, Externalizable {
private String title;
private LocalDateTime time;
private LocalDateTime start;
private LocalDateTime end;
private Duration interval;
private boolean active;
private boolean repeated;

public Task() {
}
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public Task(String title, LocalDateTime time) throws
IllegalArgumentException {
if (time == null) {
throw new IllegalArgumentException("Time must not be null.");
}
this.title = title;
this.time = time;
this.active = false;
this.repeated = false;

}

public Task(String title, LocalDateTime start, LocalDateTime end, int
interval) throws IllegalArgumentException {
if (start == null || end == null) {
throw new IllegalArgumentException("Timestamps must not be
null.");
¥
if (start.isAfter(end)) {
throw new IllegalArgumentException("The end of task must be
greater than the start of task.");
¥
if (interval <= 0) {
throw new IllegalArgumentException("Interval must be greater than
zero.");
¥
this.title title;
this.start = start;
this.end = end;
this.interval = Duration.ofSeconds(interval);
this.active = false;
this.repeated = true;

}

public String getTitle() {
return title;

¥

public void setTitle(String title) {
this.title = title;
}

public boolean isActive() {
return active;

}

public void setActive(boolean active) {
this.active = active;

}

public LocalDateTime getTime() {
return (isRepeated() ? start : time);

}

public void setTime(LocalDateTime time) throws IllegalArgumentException {
if (time == null) {
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throw new IllegalArgumentException("Time must not be null.");
}
if (isRepeated()) {
this.repeated = false;
this.start = null;
this.end = null;
this.interval = null;
}
this.time = time;

}

public LocalDateTime getStartTime() {
return (isRepeated() ? start : time);

}

public LocalDateTime getEndTime() {
return (isRepeated() ? end : time);

}

public int getRepeatInterval() {
return (isRepeated() ? (int) interval.getSeconds() : 9);

}

public void setTime(LocalDateTime start, LocalDateTime end, int interval)
throws IllegalArgumentException {
if (start == null || end == null) {
throw new IllegalArgumentException("Timestamps must not be
null.");
¥
if (start.isAfter(end)) {
throw new IllegalArgumentException("The end of task must be
greater than the start of task.");
¥
if (interval <= 0) {
throw new IllegalArgumentException("Interval must be greater than
zero.");
¥
if (!isRepeated()) {
this.repeated = true;
this.time = null;
¥
this.start = start;
this.end = end;
this.interval = Duration.ofSeconds(interval);

}

public boolean isRepeated() {
return repeated;

}

public LocalDateTime nextTimeAfter(LocalDateTime current) throws
IllegalArgumentException {
if (current == null) {
throw new IllegalArgumentException("Specified time must not be
null.");

}
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if (isActive()) {
if (!isRepeated()) {
return (current.isAfter(time) || current.isEqual(time) ? null
: time);
} else {
if (current.isBefore(end)) {
for (LocalDateTime i = start; i.isBefore(end) ||
i.iskqual(end); i = i.plus(interval)) {
if (current.isBefore(i)) {

return i;
}
}
¥
return null;
}
} else {
return null;
}
}
@Override

public String toString() {
if (isRepeated()) {
return "Task \"" + title + "\": {start = " + start

; interval = " +

+ "; end =" + end +
interval.getSeconds()
+ "; active -> " + active +

; repeated -> + repeated +

"
} else {
return "Task \"" + title + "\": {time = " + time
+ "; active -> " + active + "; repeated -> " + repeated +
"}
}
}
@Override

public boolean equals(Object o) {
if (this == o) {
return true;
}
if (o == null || getClass() != o.getClass()) {
return false;
}
Task task = (Task) o;
return Objects.equals(time, task.time) && Objects.equals(start,
task.start) && Objects.equals(end, task.end)
&8& Objects.equals(interval, task.interval) && active ==
task.active
&8& repeated == task.repeated && Objects.equals(title,
task.title);

}

@Override
public int hashCode() {
return Objects.hash(title, time, start, end, interval, active,
repeated);



}

@Override
public Task clone() throws CloneNotSupportedException {

}

return (Task) super.clone();

@Override
public void writeExternal(ObjectOutput out) throws IOException

}

out.writeUTF(title);

out.writeBoolean(active);

if (interval == null) {
out.writelLong(@L);

} else {
out.writeLong(interval.getSeconds());

}

if (this.isRepeated()) {
out.writeByte(start.getSecond());
out.writeByte(start.getMinute());
out.writeByte(start.getHour());
out.writeByte(start.getDayOfMonth());
out.writeByte(start.getMonthValue());
out.writeInt(start.getYear());

out.writeByte(end.getSecond());
out.writeByte(end.getMinute());
out.writeByte(end.getHour());
out.writeByte(end.getDayOfMonth());
out.writeByte(end.getMonthValue());
out.writeInt(end.getYear());

} else {
out.writeByte(time.getSecond());
out.writeByte(time.getMinute());
out.writeByte(time.getHour());
out.writeByte(time.getDayOfMonth());
out.writeByte(time.getMonthValue());
out.writeInt(time.getYear());

@Override
public void readExternal(ObjectInput in) throws IOException {

title = in.readUTF();

active = in.readBoolean();

long interval = in.readlLong();

if (interval != 0L) {
byte[] startTimes = readExternalTimeOfBytes(in);
int startYear = in.readInt();

byte[] endTimes = readExternalTimeOfBytes(in);
int endYear = in.readInt();

S7

start = LocalDateTime.of(startYear, startTimes[4], startTimes[3],

startTimes[2], startTimes[1], startTimes[0]);

end = LocalDateTime.of(endYear, endTimes[4], endTimes[3],

endTimes[2], endTimes[1], endTimes[©]);
this.interval = Duration.ofSeconds(interval);
repeated = true;
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} else {
byte[] times = readExternalTimeOfBytes(in);
int timeYear = in.readInt();
time = LocalDateTime.of(timeYear, times[4], times[3], times[2],
times[1], times[0]);
repeated = false;

}
}
private byte[] readExternalTimeOfBytes(ObjectInput in) throws IOException
{
byte[] times = new byte[5];
for (int i = @; i < times.length; ++i) {
times[i] = in.readByte();
}
return times;
}
} -
TasklO.java

package bublyk.app.organaizer.model;
import com.google.gson.*;

import java.io.*;

import java.time.Duration;

import java.time.lLocalDateTime;

import java.time.format.DateTimeFormatter;

public class TaskIO {

public static void write(AbstractTaskList taskList, OutputStream out) {
try (ObjectOutputStream oos = new ObjectOutputStream(out)) {
oos.writeObject(taskList);
//taskList.writeExternal(oos);
} catch (IOException e) {
e.printStackTrace();
}

¥

public static void read(AbstractTaskList taskList, InputStream in) {
try (ObjectInputStream ois = new ObjectInputStream(in)) {
AbstractTaskList tempTaskList = (AbstractTaskList)
ois.readObject();
for (Task temp : tempTaskList) {
taskList.add(temp);
¥

//taskList.readExternal(ois);
} catch (IOException | ClassNotFoundException e) {
e.printStackTrace();
}
}

public static void writeBinary(AbstractTaskList taskList, File file) {
try (FileOutputStream fos = new FileOutputStream(file)) {
write(taskList, fos);



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

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

}
}

public static void readBinary(AbstractTaskList taskList, File file) {
try (FileInputStream fis = new FileInputStream(file)) {
read(taskList, fis);
} catch (FileNotFoundException e) {
e.printStackTrace();
} catch (IOException e) {
e.printStackTrace();

}
}

public static void write(AbstractTaskList taskList, Writer out) {
try (BufferedWriter bufW = new BufferedWriter(out)) {
GsonBuilder gsonBuilder;
if (LinkedTaskList.class.equals(taskList.getClass())) {
gsonBuilder = gsonBuilderSerializerForLinkedTaskList();
} else {
gsonBuilder = gsonBuilderSerializerForArrayTaskList();
}
Gson gson = gsonBuilder.setPrettyPrinting().create();
bufW.write(gson.toJson(taskList, taskList.getClass()));
} catch (IOException e) {
e.printStackTrace();

}
}

public static void read(AbstractTaskList taskList, Reader in) {
try (BufferedReader bufR = new BufferedReader(in)) {
GsonBuilder gsonBuilder;
if (LinkedTaskList.class.equals(taskList.getClass())) {
gsonBuilder = gsonBuilderDeserializerForLinkedTaskList();

} else {
gsonBuilder = gsonBuilderDeserializerForArrayTaskList();

}
Gson gson = gsonBuilder.create();
for (Task temp : gson.fromJson(bufR, taskList.getClass())) {
taskList.add(temp);
}
} catch (IOException e) {
e.printStackTrace();

}
}

public static void writeText(AbstractTaskList taskList, File file) {
try (FileWriter fw = new FileWriter(file)) {
write(taskList, fw);
} catch (IOException e) {
e.printStackTrace();

}



60

public static void readText(AbstractTaskList taskList, File file) {
try (FileReader fr = new FileReader(file)) {
read(taskList, fr);
} catch (FileNotFoundException e) {
e.printStackTrace();
} catch (IOException e) {
e.printStackTrace();

}
}

private static GsonBuilder gsonBuilderSerializerForLinkedTaskList() {
GsonBuilder gsonBuilder = gsonBuilderSerializerForLocalDateTime();
gsonBuilder.registerTypeAdapter(LinkedTaskList.class,
(JsonSerializer<LinkedTaskList>) (linkedTaskList, type,
jsonSerializationContext) -> {
JsonObject jo = new JsonObject();
JsonArray tasks = new JsonArray();
for (Task temp : linkedTaskList) {
tasks.add(jsonSerializationContext.serialize(temp));
}

jo.addProperty("size", linkedTaskList.size());
jo.add("tasks", tasks);
return jo;

})s

return gsonBuilder;

}

private static GsonBuilder gsonBuilderDeserializerForLinkedTaskList() {
GsonBuilder gsonBuilder = gsonBuilderDeserializerForLocalDateTime();
gsonBuilder.registerTypeAdapter(LinkedTaskList.class,
(JsonDeserializer<LinkedTaskList>) (json, type, jsonDeserializationContext) -
> {
LinkedTaskList linkedTaskList = new LinkedTaskList();
int size = json.getAsJsonObject().get("size").getAsInt();
for (int i = 0; i < size; ++i) {

linkedTaskList.add(jsonDeserializationContext.deserialize(json.getAsJsonObjec
t().get("tasks").getAsIsonArray().get(i).getAsIJsonObject(), Task.class));
}

return linkedTaskList;

})s

return gsonBuilder;

}

private static GsonBuilder gsonBuilderSerializerForArrayTaskList() {
GsonBuilder gsonBuilder = gsonBuilderSerializerForlLocalDateTime();
gsonBuilder.registerTypeAdapter(Task[].class,
(JsonSerializer<Task[]>) (tasks, type, jsonSerializationContext) -> {
JsonArray ja = new JsonArray();
for (Task temp : tasks) {
if (temp == null) {
break;

}

ja.add(jsonSerializationContext.serialize(temp));
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return ja;
})s

return gsonBuilder;

}

private static GsonBuilder gsonBuilderDeserializerForArrayTaskList() {
return gsonBuilderDeserializerForLocalDateTime();

}

private static GsonBuilder gsonBuilderSerializerForLocalDateTime() {
GsonBuilder gsonBuilder = new GsonBuilder();
gsonBuilder.registerTypeAdapter(LocalDateTime.class,
(JsonSerializer<LocalDateTime>) (ldt, type, jsonSerializationContext) ->
//new JsonPrimitive(ldt.toEpochSecond(ZoneOffset.UTC)));
new JsonPrimitive(DateTimeFormatter.ofPattern("dd.MM.yyyy
HH:mm:ss").format(1ldt)));
gsonBuilder.registerTypeAdapter(Duration.class,
(JsonSerializer<Duration>) (duration, type, jsonSerializationContext) ->
new JsonPrimitive(duration.getSeconds()));
return gsonBuilder;

}

private static GsonBuilder gsonBuilderDeserializerForLocalDateTime() {
GsonBuilder gsonBuilder = new GsonBuilder();
gsonBuilder.registerTypeAdapter(LocalDateTime.class,
(JsonDeserializer<LocalDateTime>) (json, type, jsonDeserializationContext) ->
//LocalDateTime.ofEpochSecond(json.getAsLong(), O,
ZoneOffset.UTC));
LocalDateTime.parse(json.getAsString(),
DateTimeFormatter.ofPattern("dd.MM.yyyy HH:mm:ss")));
gsonBuilder.registerTypeAdapter(Duration.class,
(JsonDeserializer<Duration>) (json, type, jsonDeserializationContext) ->
Duration.ofSeconds(json.getAsLong()));
return gsonBuilder;

TaskListFactory.java

package bublyk.app.organaizer.model;
public class TaskListFactory {

public static AbstractTaskList createTaskList(ListTypes.types type)
throws IllegalArgumentException {
switch (type) {
case ARRAY:
return new ArrayTaskList();
case LINKED:
return new LinkedTaskList();
default:
throw new IllegalArgumentException("This type doesn't
exist.");
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Tasks.java

package bublyk.app.organaizer.model;

import java.lang.reflect.InvocationTargetException;
import java.time.LocalDateTime;
import java.util.*;

public class Tasks {

public static Iterable<Task> incoming(Iterable<Task> tasks, LocalDateTime
from, LocalDateTime to) {
if (from == null || to == null) {
throw new IllegalArgumentException("Timestamps must equal to zero
or be greater than it.");
¥
if (from.isAfter(to)) {
throw new IllegalArgumentException("Time \"to\" must be greater
than \"from\".");
¥
Iterable<Task> clone;
try {
clone = (Iterable<Task>)
tasks.getClass().getMethod("clone").invoke(tasks);
} catch (NoSuchMethodException | IllegalAccessException |
InvocationTargetException e) {
System.out.println("Cannot create new object for \"tasks\".
Result and your iterable object will be changed too.");
e.printStackTrace(System.out);
clone = tasks;
¥
for (Iterator<Task> it = clone.iterator(); it.hasNext();) {
Task temp = it.next();
if (temp.nextTimeAfter(from) == null ||
temp.nextTimeAfter(from).isAfter(to)) {
it.remove();
}

¥

return clone;

}

public static SortedMap<LocalDateTime, Set<Task>> calendar(Iterable<Task>
tasks, LocalDateTime start, LocalDateTime end) {
SortedMap<LocalDateTime, Set<Task>> taskMap = new TreeMap<>();
Set<LocalDateTime> timeSet = new HashSet<>();
Iterable<Task> incomingTasks = Tasks.incoming(tasks, start, end);
for (Task temp : incomingTasks) {
if (temp.isRepeated()) {
timeSet.addAll(Tasks.getTimelineOfRepeatedTask(temp, start,
end));
} else {
timeSet.add(temp.getTime());
}

}
for (LocalDateTime tempTime : timeSet) {

Set<Task> tasksSet = new HashSet<>();



taskMap.put(tempTime, tasksSet);
for (Task tempTask : incomingTasks) {
if (tempTask.isRepeated()) {
for (LocalDateTime tempTaskTime :
Tasks.getTimelineOfRepeatedTask(tempTask, start, end)) {
if (tempTime.equals(tempTaskTime)) {

tasksSet.add(tempTask);
break;

}
} else {
if (tempTime.equals(tempTask.getTime())) {
tasksSet.add(tempTask);
}

}
}

return taskMap;

}

private static List<LocalDateTime> getTimelineOfRepeatedTask(Task
repeatedTask, LocalDateTime start, LocalDateTime end) {
List<LocalDateTime> taskTimingSet = new LinkedList<>();
for (LocalDateTime i = repeatedTask.getStartTime();
i.isBefore(repeatedTask.getEndTime()) ||
i.isEqual(repeatedTask.getEndTime());
1 =
i.plusSeconds(repeatedTask.getRepeatInterval())) {
if (i.isAfter(start) && (i.isBefore(end) || i.isEqual(end))) {
taskTimingSet.add(i);
}
}

return taskTimingSet;

Notification System

Notificator.java

package bublyk.app.organaizer.notification;

import bublyk.app.organaizer.RunOrganizer;
import javafx.application.Platform;

import javafx.scene.control.Alert;

import javafx.scene.image.Image;

import javafx.stage.Modality;

import javafx.stage.Stage;

import bublyk.app.organaizer.model.Task;
import bublyk.app.organaizer.model.Tasks;

import java.time.LocalDateTime;

import java.time.format.DateTimeFormatter;
import java.util.Map;

import java.util.Objects;
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import java.util.Set;

public class Notificator extends Thread {
private Iterable<Task> taskslList;
private final static DateTimeFormatter DATE_TIME_FORMATTER =
DateTimeFormatter.ofPattern("HH:mm:ss");
private final static int DEFAULT_NOTIFICATION_TIME = 60;
private int notificationTime;
private final Image icon;

public Notificator(Iterable<Task> tasksList, Image icon) {
this.taskslList = taskslList;
this.icon = icon;
notificationTime = DEFAULT_NOTIFICATION_TIME;

}

public Notificator(Iterable<Task> tasksList) {
this.taskslList = taskslList;
this.icon = new
Image(Objects.requireNonNull (RunOrganizer.class.getResource("OrganizerIcon.pn
g")).toExternalForm());
notificationTime = DEFAULT NOTIFICATION_ TIME;

}

private Map.Entry<LocalDateTime, Set<Task>> notifyTask() {
for (Map.Entry<LocalDateTime, Set<Task>> entry :
Tasks.calendar(tasksList, LocalDateTime.now(),
LocalDateTime.now().plusMinutes(1).plusSeconds(notificationTime)).entrySet())
{
if
(entry.getKey().withNano(0).isEqual(LocalDateTime.now().plusSeconds(notificat
ionTime).withNano(@))) {
return entry;

}
}
return null;
}
@Override

public void run() {
while (true) {
try {
Map.Entry<LocalDateTime, Set<Task>> entry = notifyTask();
if (entry != null) {
Platform.runLater(() -> {
showAlert(entry);

})s
}
sleep(1000);

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

}

private void showAlert(Map.Entry<LocalDateTime, Set<Task>> result) {



StringBuilder message = new StringBuilder();

String verb;

Alert alert = new Alert(Alert.AlertType.INFORMATION);

Stage alertStage = (Stage)
alert.getDialogPane().getScene().getWindow();

alertStage.getIcons().add(icon);

alert.setTitle("Notification");

alert.setHeaderText(null);

alert.initModality(Modality.NONE);

if (result.getValue().size() > 1) {

message.append("Tasks ");

verb = are";

} else {
message.append("Task ");
verb = " is";

}
for (Task temp : result.getValue()) {

message.append("\"").append(temp.getTitle()).append("\", ");

}

message.delete(message.length() - 2, message.length())
.append(verb)
.append(" scheduled in ")
.append(notificationTime).append(" seconds at ")
.append(result.getKey().format(DATE_TIME_FORMATTER));

alert.setContentText(message.toString());

alert.showAndWait();

}

public void setNotificationTime(int seconds) {
notificationTime = seconds;

¥

public void setTasksList(Iterable<Task> tasksList) {
this.taskslList = taskslist;

¥
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View
view.fxml

<?xml version="1.0" encoding="UTF-8"?>

<?import javafx.scene.control.Button?>
<?import javafx.scene.control.lLabel?>
<?import javafx.scene.control.RadioButton?>
<?import javafx.scene.control.Spinner?>
<?import javafx.scene.control.Tab?>
<?import javafx.scene.control.TabPane?>
<?import javafx.scene.control.TableColumn?>
<?import javafx.scene.control.TableView?>
<?import javafx.scene.control.TextField?>
<?import javafx.scene.control.ToggleGroup?>
<?import javafx.scene.layout.AnchorPane?>
<?import tornadofx.control.DateTimePicker?>
<TabPane maxHeight="-Infinity" maxWidth="-Infinity" minHeight="-Infinity"
minWidth="-Infinity" prefHeight="400.0" prefWidth="600.0"
xmlns="http://javafx.com/javafx/17" xmlns:fx="http://javafx.com/fxml/1"
fx:controller="bublyk.app.organaizer.controller.ActionController">
<Tab closable="false" text="Main">
<AnchorPane minHeight="0.0" minWidth="0.0" prefHeight="180.0"
prefiWidth="200.0">
<TableView fx:id="mainTable" layoutX="25.0" layoutY="14.0"
onMouseClicked="#selectColumn" prefHeight="201.0" prefWidth="558.0"
AnchorPane.bottomAnchor="156.0" AnchorPane.leftAnchor="25.0"
AnchorPane.rightAnchor="25.0" AnchorPane.topAnchor="14.0">
<columns>

<TableColumn fx:id="titleMainColumn" maxWidth="600.0"
minWidth="50.0" prefWidth="200.0" text="Title" />

<TableColumn fx:id="timeMainColumn" maxWidth="700.0"
minWidth="200.0" prefWidth="291.0" text="Time">

<columns>
<TableColumn fx:id="startMainColumn" maxWidth="350.0"
minWidth="100.0" prefWidth="150.0" text="Start" />
<TableColumn fx:id="endMainColumn" maxWidth="350.0"
minWidth="100.0" prefWidth="150.0" text="End" />
</columns>
</TableColumn>
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<TableColumn fx:id="intervalMainColumn" maxWidth="400.0"

minWidth="50.0" prefWidth="100.0" text="Interval" />
<TableColumn fx:id="activeMainColumn" maxWidth="150.0"
minWidth="35.0" prefWidth="35.0" text="Active" />
</columns>
<columnResizePolicy>
<TableView fx:constant="CONSTRAINED RESIZE_POLICY" />
</columnResizePolicy>
</TableView>
<TextField fx:id="titleField" layoutX="25.0" layoutY="245.0"
prefiWidth="160.0" />
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<Label layoutX="26.0" layoutY="225.0" prefHeight="17.0"
prefWidth="30.0" text="Title:" />
<Label fx:id="startTimelLabel" layoutX="215.0" layoutY="225.0"
prefHeight="17.0" prefWidth="61.0" text="Start time:" />
<DateTimePicker fx:id="startTimeField" layoutX="215.0"
layoutY="245.0" prefHeight="25.0" prefWidth="160.0" />
<Button layoutX="400.0" layoutY="335.0" mnemonicParsing="false"
onMouseClicked="#editButtonAction" prefWidth="40.0" text="Edit" />
<Button layoutX="400.0" layoutY="305.0" mnemonicParsing="false"
onMouseClicked="#addButtonAction" prefWidth="40.0" text="Add" />
<Button layoutX="451.0" layoutY="318.0" mnemonicParsing="false"
onMouseClicked="#removeButtonAction" preflWidth="60.0" text="Remove" />
<Button layoutX="519.0" layoutY="318.0" mnemonicParsing="false"
onMouseClicked="#resetButtonAction" text="Reset" />
<Label layoutX="421.0" layoutY="225.0" prefHeight="17.0"
preflWidth="51.0" text="Activate:" />
<Label layoutX="504.0" layoutY="225.0" text="Repeat:" />
<Label fx:id="endTimeLabel" layoutX="215.0" layoutY="280.0"
prefHeight="17.0" prefWidth="56.0" text="End time:" />
<DateTimePicker fx:id="endTimeField" layoutX="215.0" layoutY="300.0"
prefHeight="25.0" prefWidth="160.0" />
<Spinner fx:id="intervalField" editable="true" layoutX="25.0"
layoutY="300.0" preflWidth="1660.0" />
<Label fx:id="intervallLabel” layoutX="25.0" layoutY="280.0"
text="Interval:" />
<RadioButton fx:id="activeRadioTrue" layoutX="421.0" layoutY="245.0"
mnemonicParsing="false" text="Enable">
<toggleGroup>
<ToggleGroup fx:id="activateGroup" />
</toggleGroup>
</RadioButton>
<RadioButton fx:id="activeRadioFalse" layoutX="421.0"
layoutY="270.0" mnemonicParsing="false" text="Disable"
toggleGroup="%activateGroup"” />
<RadioButton fx:id="repeatRadioTrue" layoutX="504.0" layoutY="245.0"
mnemonicParsing="false" text="Enable">
<toggleGroup>
<ToggleGroup fx:id="repeatGroup" />
</toggleGroup>
</RadioButton>
<RadioButton fx:id="repeatRadioFalse" layoutX="504.0"
layoutY="270.0" mnemonicParsing="false" text="Disable"
toggleGroup="%repeatGroup" />
</AnchorPane>
</Tab>
<Tab closable="false" text="Calendar">
<content>
<AnchorPane minHeight="0.0" minWidth="0.0" prefHeight="180.0"
prefiWidth="200.0">
<children>
<DateTimePicker fx:id="fromField" layoutX="425.0"
layoutY="85.0" prefHeight="25.0" prefWidth="155.0" />
<DateTimePicker fx:id="toField" layoutX="425.0"
layoutY="140.0" prefHeight="25.0" prefWidth="155.0" />
<Label layoutX="425.0" layoutY="65.0" prefHeight="17.0"
prefWidth="35.0" text="From:" />
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<Label layoutX="425.0" layoutY="120.0" prefHeight="17.0"
prefWidth="22.0" text="To:" />
<Button layoutX="480.0" layoutY="183.0"
mnemonicParsing="false" onMouseClicked="#calendarButtonAction"
preflWidth="45.0" text="Filter" />
<TableView fx:id="calendarTable" layoutX="37.0" layoutY="14.0"
onMouseClicked="#selectColumn" prefHeight="337.0" preflWidth="380.0"
AnchorPane.bottomAnchor="20.0" AnchorPane.leftAnchor="25.0"
AnchorPane.rightAnchor="193.0" AnchorPane.topAnchor="15.0">
<columns>
<TableColumn fx:id="titleCalendarColumn”
maxWidth="310.0" minWidth="70.0" prefWidth="190.0" text="Title" />
<TableColumn fx:id="timeCalendarColumn" maxWidth="310.0"
minWidth="70.0" prefWidth="190.0" text="Time" />
</columns>
<columnResizePolicy>
<TableView fx:constant="CONSTRAINED RESIZE_POLICY" />
</columnResizePolicy>
</TableView>
<Button layoutX="475.0" layoutY="220.0"
mnemonicParsing="false" onMouseClicked="#refreshButtonAction" text="Refresh"
/>
</children>
</AnchorPane>
</content>
</Tab>
</TabPane>

View.java

package bublyk.app.organaizer.view;

import bublyk.app.organaizer.controller.Controller;
import bublyk.app.organaizer.model.*;

import javafx.beans.property.SimpleObjectProperty;
import javafx.collections.FXCollections;

import javafx.collections.ObservablelList;

import javafx.fxml.FXML;

import javafx.scene.control.*;

import javafx.scene.control.cell.PropertyValueFactory;
import javafx.scene.layout.VBox;

import org.apache.log4j.Logger;

import tornadofx.control.DateTimePicker;

import java.io.IOException;

import java.io.PrintWriter;

import java.io.StringWriter;

import java.time.LocalDateTime;

import java.time.format.DateTimeFormatter;

import java.util.*;

public abstract class View {
protected final static DateTimeFormatter DATE_TIME FORMATTER =
DateTimeFormatter.ofPattern("dd.MM.yyyy HH:mm:ss");

protected final static int MIN_SPINNER_VALUE
protected final static int MAX_SPINNER_VALUE

9;
Integer .MAX_VALUE;



69
protected final static int INIT_SPINNER VALUE = 0;

protected LocalDateTime cachedFromField;
protected LocalDateTime cachedToField;

protected final AbstractTaskList list =
TaskListFactory.createTaskList(ListTypes.types.ARRAY);

public final Logger logger = Logger.getlLogger(View.class);

@FXML

protected TableView<Task> mainTable;

@FXML

protected TableColumn<Task, String> titleMainColumn;
@FXML

protected TableColumn<Task, String> timeMainColumn;
@FXML

protected TableColumn<Task, String> startMainColumn;
@FXML

protected TableColumn<Task, String> endMainColumn;
@FXML

protected TableColumn<Task, String> activeMainColumn;
@FXML

protected TableColumn<Task, String> intervalMainColumn;

@FXML

protected TextField titleField;

@FXML

protected Label startTimelLabel;

@FXML

protected DateTimePicker startTimeField;
@FXML

protected Label endTimeLabel;

@FXML

protected DateTimePicker endTimeField;
@FXML

protected Label intervallabel;

@FXML

protected Spinner<Integer> intervalField;

@FXML

protected ToggleGroup activateGroup;
@FXML

protected RadioButton activeRadioTrue;
@FXML

protected RadioButton activeRadioFalse;
@FXML

protected ToggleGroup repeatGroup;
@FXML

protected RadioButton repeatRadioTrue;
@FXML

protected RadioButton repeatRadioFalse;

@FXML
protected TableView<View.CalendarTableHelper> calendarTable;
@FXML
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private TableColumn<View.CalendarTableHelper, String>
titleCalendarColumn;

@FXML

private TableColumn<View.CalendarTableHelper, String> timeCalendarColumn;

@FXML

protected DateTimePicker fromField;
@FXML

protected DateTimePicker toField;

protected void initializeView() {
titleMainColumn.setCellValueFactory(new
PropertyValueFactory<>("title"));
timeMainColumn.setCellValueFactory(param -> {
Task task = param.getValue();
LocalDateTime time = task.getTime();
return new
SimpleObjectProperty<>(time.format(DATE_TIME_FORMATTER));
})s
startMainColumn.setCellValueFactory(param -> {
Task task = param.getValue();
LocalDateTime time = task.getStartTime();
return new
SimpleObjectProperty<>(time.format(DATE_TIME_FORMATTER));
})s
endMainColumn.setCellValueFactory(param -> {
Task task = param.getValue();
LocalDateTime time = task.getEndTime();
if (task.isRepeated()) {
return new
SimpleObjectProperty<>(time.format(DATE_TIME_FORMATTER));
} else {
return new SimpleObjectProperty<>("-");
}

})s
activeMainColumn.setCellValueFactory(param -> {
Task task = param.getValue();
boolean active = task.isActive();
String str = active ? "+" : "-";
return new SimpleObjectProperty<>(str);
})s
intervalMainColumn.setCellValueFactory(param -> {
Task task = param.getValue();
int interval = task.getRepeatInterval();
String str = interval == @ ? "-" : Integer.toString(interval);
return new SimpleObjectProperty<>(str);
1)
repeatGroup.selectedToggleProperty().addListener((observableValue,
toggle, t1) -> {
if (repeatGroup.getSelectedToggle() == repeatRadioFalse) {
startTimelLabel.setText("Time:");
intervallLabel.setVisible(false);
intervalField.setVisible(false);
endTimelLabel.setVisible(false);
endTimeField.setVisible(false);
} else if (repeatGroup.getSelectedToggle() == repeatRadioTrue) {
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startTimeLabel.setText("Start time:");
intervallLabel.setVisible(true);
intervalField.setVisible(true);
endTimelLabel.setVisible(true);
endTimeField.setVisible(true);
}
})s

intervalField.setValueFactory(new
SpinnerValueFactory.IntegerSpinnerValueFactory(MIN_SPINNER_VALUE,
MAX_SPINNER_VALUE, INIT_SPINNER_VALUE));
titleCalendarColumn.setCellValueFactory(new
PropertyValueFactory<>("titles"));
timeCalendarColumn.setCellValueFactory(param -> {
Controller.CalendarTableHelper helper = param.getValue();
LocalDateTime time = helper.getTime();
return new
SimpleObjectProperty<>(time.format (DATE_TIME_FORMATTER));
}s
repeatRadioFalse.setSelected(true);
dateStyle();

}

protected void loadMainTable() {
ObservablelList<Task> taskList = FXCollections.observableArraylList();
for (Task temp : list) {
taskList.add(temp);
}

mainTable.setItems(taskList);

}

protected void loadCalendarTable() {

SortedMap<LocalDateTime, Set<Task>> map = Tasks.calendar(list,
cachedFromField, cachedToField);

List<CalendarTableHelper> calendarTableHelperList = new
ArrayList<>(map.size());

for (Map.Entry<LocalDateTime, Set<Task>> entry : map.entrySet()) {

calendarTableHelperList.add(new

View.CalendarTableHelper(entry.getKey(), entry.getValue()));

}

ObservablelList<View.CalendarTableHelper> calendar =
FXCollections.observablelList(calendarTableHelperList);

calendarTable.setItems(calendar);

¥

protected static class CalendarTableHelper {
private LocalDateTime time;
private String titles;
private Set<Task> tasks;

public CalendarTableHelper(LocalDateTime time, Set<Task> tasks) {
this.time = time;
this.tasks = tasks;
transformToString();

}

private void transformToString() {



StringBuilder str = new StringBuilder();

for (Task temp : tasks) {
str.append(temp.getTitle()).append("\n");

}

titles = str.toString();
}

public void setTime(LocalDateTime time) {
this.time = time;
}

public void setTitles(String titles) {
this.titles = titles;
}

public void setTasks(Set<Task> tasks) {
this.tasks = tasks;

}

public LocalDateTime getTime() {
return time;

}

public String getTitles() {
return titles;

}

public Set<Task> getTasks() {
return tasks;

}
}

@FXML
private void selectColumn() {
if (mainTable.getSelectionModel().getSelectedItem() != null) {
Task temp = mainTable.getSelectionModel().getSelectedItem();
titleField.setText(temp.getTitle());
if (temp.isActive()) {
activeRadioTrue.setSelected(true);
} else {
activeRadioFalse.setSelected(true);
}

if (temp.isRepeated()) {
repeatRadioTrue.setSelected(true);
startTimeField.setDateTimeValue(temp.getStartTime());
endTimeField.setDateTimeValue(temp.getEndTime());

intervalField.getValueFactory().setValue(temp.getRepeatInterval());
} else {

repeatRadioFalse.setSelected(true);
startTimeField.setDateTimeValue(temp.getTime());

}

protected void unselectColumn() {
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mainTable.getSelectionModel().clearSelection();
titleField.clear();

startTimeField.setDateTimeValue(null);
endTimeField.setDateTimeValue(null);
intervalField.getValueFactory().setValue(INIT_SPINNER_VALUE);
activeRadioTrue.setSelected(false);
activeRadioFalse.setSelected(false);

}

public void showError(String headerMessage, String contentMessage) {
Alert alert = new Alert(Alert.AlertType.ERROR);
alert.initOwner(titleField.getScene().getWindow());
alert.setTitle("Error");
alert.setHeaderText(headerMessage);
alert.setContentText(contentMessage);
alert.showAndWait();

}

public void showError(Exception exception) {
Alert alert = new Alert(Alert.AlertType.ERROR);
alert.initOwner(titleField.getScene().getWindow());
alert.setTitle("Error");
alert.setHeaderText(null);
alert.setContentText(exception.getMessage());
alert.showAndWait();

}

public void showError(String headerMessage, Exception exception) {
Alert alert = new Alert(Alert.AlertType.ERROR);
alert.initOwner(titleField.getScene().getWindow());
alert.setTitle("Error");
alert.setHeaderText(headerMessage);
Label label = new Label("Stack Trace:");
VBox alertContent = new VBox();
TextArea textArea = new TextArea();
String contentMessage;
try (StringWriter sw = new StringWriter();
PrintWriter pw = new PrintWriter(sw)) {
exception.printStackTrace(pw);
contentMessage = sw.toString();
textArea.setText(contentMessage);
} catch (IOException e) {
logger.error("Alert stack trace error.", e);
}
textArea.setEditable(false);
alertContent.getChildren().addAll(label, textArea);
alert.getDialogPane().setContent(alertContent);
alert.showAndWait();

}

protected void dateStyle() {
startTimeField.setDateTimeValue(null);
endTimeField.setDateTimeValue(null);
toField.setDateTimeValue(null);
fromField.setDateTimeValue(null);
startTimeField.setFormat("dd.MM.yyyy HH:mm:ss");
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endTimeField.setFormat("dd.MM.yyyy HH:mm:ss");
toField.setFormat("dd.MM.yyyy HH:mm:ss");
fromField.setFormat("dd.MM.yyyy HH:mm:ss");

Controller

Controller.java

package bublyk.app.organaizer.controller;

import bublyk.app.organaizer.RunOrganizer;

import javafx.fxml.FXML;

import javafx.scene.control.TextField;

import javafx.scene.image.Image;

import bublyk.app.organaizer.model.AbstractTaskList;
import bublyk.app.organaizer.view.View;

import java.util.*;

public class Controller extends View {

protected final Image icon = new
Image(Objects.requireNonNull (RunOrganizer.class.getResource("OrganizerIcon.pn
g")).toExternalForm());

protected final LoadController loadController = new LoadController(this);
protected final NotificatorController notificator = new
NotificatorController(this);

@F XML

protected void initialize() {
initializeView();
loadController.readingData();
notificator.runNotificator();
loadMainTable();

¥

protected boolean textFieldIsEmpty(TextField textField) {
if (textField.getText() == null) {
return true;

}
else {

return textField.getText().isEmpty();
}

}

public void writingData() {
loadController.writingData();

}

public AbstractTaskList getTaskList() {
return list;

}



ActionController.java

package bublyk.app.organaizer.controller;

import javafx.fxml.FXML;
import bublyk.app.organaizer.model.Task;

public class ActionController extends Controller {

@FXML
private void addButtonAction() {
Task temp;
if (activateGroup.getSelectedToggle() != null) {
try {
if (!textFieldIsEmpty(titleField)) {
if (repeatRadioTrue.isSelected()) {
temp = new Task(titleField.getText(),
startTimeField.getDateTimeValue(), endTimeField.getDateTimeValue(),
intervalField.getValue());
} else if (repeatRadioFalse.isSelected()) {
temp = new Task(titleField.getText(),
startTimeField.getDateTimeValue());
} else {
throw new IllegalArgumentException("Select whether
the task is repeated.");
¥
temp.setActive(activeRadioTrue.isSelected());
list.add(temp);
logger.info("Task was added.");
unselectColumn();
notificator.updateNotificator(list);
loadMainTable();
} else {
throw new IllegalArgumentException("Title filed must be
filled in.");
¥
} catch (IllegalArgumentException e) {
showError(e);
logger.error("Add task error.", e);
¥
} else {
showError("Unable to add task.", "Please, select an activity
status for the task.");

}
}

@FXML
private void editButtonAction() {
if (mainTable.getSelectionModel().getSelectedItem() != null) {
Task temp = mainTable.getSelectionModel().getSelectedItem();
if (activateGroup.getSelectedToggle() != null) {
try {
if (!'textFieldIsEmpty(titleField)) {
temp.setTitle(titleField.getText());
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if (repeatRadioTrue.isSelected()) {
temp.setTime(startTimeField.getDateTimeValue(),
endTimeField.getDateTimevValue(), intervalField.getValue());
} else {
temp.setTime(startTimeField.getDateTimeValue());
¥
temp.setActive(activeRadioTrue.isSelected());
logger.info("Task was edited.");
unselectColumn();
notificator.updateNotificator(list);
mainTable.refresh();
} else {
throw new IllegalArgumentException("Title filed must
be filled in.");
¥
} catch (IllegalArgumentException e) {
showError(e);
logger.error("Edit task error.", e);
b
} else {
showError("Unable to edit task.", "Please, select an activity

status for the task.");

}
} else {
showError("Unable to edit task.", "Please, select a row to
edit.");
}
¥
@FXML

private void removeButtonAction() {
if (mainTable.getSelectionModel().getSelectedItem() != null) {
Task temp = mainTable.getSelectionModel().getSelectedItem();
list.remove(temp);
logger.info("Task was removed.");
unselectColumn();
notificator.updateNotificator(list);

loadMainTable();
} else {
showError("Unable to remove task.", "Please, select a row to
remove.");
}
}
@FXML
private void resetButtonAction() {
unselectColumn();

repeatRadioTrue.setSelected(false);
repeatRadioFalse.setSelected(true);
loadMainTable();

}

@F XML
private void calendarButtonAction() {

try {
cachedFromField = fromField.getDateTimeValue();
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cachedToField = toField.getDateTimeValue();
loadCalendarTable();
logger.info("Calendar was loaded.");

} catch (IllegalArgumentException e) {
showError(e);
logger.error("Calendar error.", e);

}

@F XML
private void refreshButtonAction() {
calendarTable.getSelectionModel().clearSelection();
if (cachedFromField != null && cachedToField != null) {
fromField.setDateTimeValue(cachedFromField);
toField.setDateTimeValue(cachedToField);
loadCalendarTable();

LoadController.java

package bublyk.app.organaizer.controller;
import bublyk.app.organaizer.model.TaskIO;

import java.io.IOException;
import java.nio.file.Files;
import java.nio.file.Path;

import java.nio.file.Paths;

public class LoadController {
private final Controller controller;
private final static String PATH_TO_LIST = “"data/tasks.bin";

protected LoadController(Controller controller) {
this.controller = controller;

}

protected void readingData() {
Path path = Paths.get(PATH_TO LIST);
if (Files.notExists(path)) {
try {
if (Files.notExists(path.getParent())) {
Files.createDirectory(path.getParent());
}
Files.createFile(path);
} catch (IOException e) {
controller.logger.error("Reading data error.", e);
controller.showError("Unsuccessful reading from file \"" +
path + "\".", e);
}
} else {
TaskIO.readBinary(controller.getTaskList(), path.toFile());

}



protected void writingData() {
Path path = Paths.get(PATH_TO LIST);
if (Files.notExists(path)) {
try {
if (Files.notExists(path.getParent())) {
Files.createDirectory(path.getParent());
}

Files.createFile(path);

} catch (IOException e) {
controller.logger.error("Writing data error.", e);
controller.showError("Unsuccessful writing to file \

+ "\".", e);

}

}

TaskIO.writeBinary(controller.getTaskList(), path.toFile());

NotificatorController.java

package bublyk.app.organaizer.controller;

import bublyk.app.organaizer.notification.Notificator;
import bublyk.app.organaizer.model.Task;

/**
* The class that manages notifications.
*/
public class NotificatorController {
private final Notificator notificator;
private final Controller controller;

/**
* The constructor that sets controller which will manage this
controller.
* @param controller controller that manages this object.
*/
protected NotificatorController(Controller controller) {
this.controller = controller;
notificator = new Notificator(controller.getTaskList(),
controller.icon);

¥

/**
* The method that runs daemon thread of notification.
*/
protected void runNotificator() {
notificator.setDaemon(true);
notificator.start();
controller.logger.debug("Notification is running.");

}

/**

* The method that stops thread of notification.
*/

protected void stopNotificator() {
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if (notificator.isAlive()) {
notificator.stop();
}
}

/**
* The method that updates task list for notification.
* @param list task list which notificator will operate.
*/
public void updateNotificator(Iterable<Task> list) {
notificator.setTasksList(list);

}

/**
* The method that changes the time for how long the notification should
arrive before the start of the task.
* @param seconds time in seconds when the notification about the task
will come.
*/
protected void updateNotificationTime(int seconds) {
notificator.setNotificationTime(seconds);

}



