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BBenenue

Ha cerogudmHuii MOMEHT $3bIK Java SBISETCA OJHUM M3 CaMbIX
PacCIpOCTPAHEHHBIX U MOMYJISPHBIX SI3bIKOB MPOrPaMMUPOBAHUSL.

KaroueBoit 0COOCHHOCTBIO SI3BIKA Java SIBISIETCS TO, YTO €ro KOJ CHadaja
TPAHCIUPYETCS B CICIUATBHBIN 0alT-KOJI, HE3aBUCUMBINA OT TIaTHOPMBI. A 3aTeM
ATOT OANWT-KO/ BBIIOJHSAETCS BUPTyalibHOM MamuHoW JVM (Java Virtual Machine).

[TomobHast  apxuTekTypa oOecleuynBaeT KpOCCIUIaTPOPMEHHOCTh U
amnmapaTHyl0 IMEPEHOCHUMOCTh MHporpamMMm Ha Java, Onarojmapss 4yeMy MOJ00HBIE
nporpaMmbl  0€3 TEPEKOMMWISIIIUM  MOTYT  BBIMOJHATBCA HA  Pa3IMYHBIX
matdopmax - Windows, Linux, Mac OS u 1.1. [l xaxioi u3 miatrGopM MOKeT
OBITH CBOSI pealin3allvs BUPTYalbHOW MamuHbl JVM, HO Kaxaash U3 HUX MOXKET
BBITIOJIHATH OJIMH U TOT K€ KOJI.

Java saBnserca s3pikoM ¢ CH-TIOJIOOHBIM CHHTAaKCHCOM U OJIM30K B 3TOM
otHomeHuu k C/C++ u C#. [loaToMy, eciii Bbl 3HAKOMBI C OJJTHUM U3 ATUX S3BIKOB,
TO OBJAACTh Java Oyner jierye.

Eme onHol KiroueBOM OCOOCHHOCTBRIO Java SBIsSE€TCS TO, YTO OHA
MOAACP>)KUBAET AaBTOMATUUECKYIO0 COOPKY Mycopa. A 3TO 3HAUUT, UTO BaM HE HAJ0
OCBOOOXK/IaTh BPYYHYIO NaMsITh OT paHee HCIIOJIb30BAaBIINXCSI OOBEKTOB, KaK B
C++, Tak Kak cOOpIIMK MycOopa 3TO CAEIaeT aBTOMAaTUYECKH 3a Bac.

Java sBnsgercs OOBEKTHO-OPHUEHTUPOBAHHBIM sI3bIKOM. OH MOJIEp)KUBACT
noaumMoppu3M,  HacjeOBaHUE,  CTaTHYEeCKyro  Tunuzanuio.  OOBEKTHO-
OPUEHTUPOBAHHBIN MOJIXO0/ MO3BOJISIET PEIIUTh 3aJ]a4 10 MOCTPOSCHUIO KPYIHBIX,
HO B TOXE BpeMs THOKUX, MaCIITAOUPYEMBIX U PACIIUPSIEMbIX MPUIIOKESHUN.

B nmaHHOM KypcoBOM IpoekTe OyAeT HCMOJIb30BaHAa KIMEHT-CEepBEepHas
apxutektypa. Kiuenrt-cepsep (Client-Server) — BBIUMCIHTENIbHAS WM CETeBas
apXHUTEKTypa, B KOTOPOU 3a/laHMsl WM CETeBasi HAarpy3Ka pachpeaesieHbl MEXIy
MOCTaBIIMKAMHU YCIyT (CEpBUCOB), Ha3bIBAEMBIMHM CEpBEpaMU, U 3aKazuhKaMu
YCIIYT, Ha3bIBAEMBIMU KIIMEHTAMH.

Hepenko kiueHTbI U cepBEPHl B3aUMOJACHCTBYIOT YEPE3 KOMIIBIOTEPHYIO
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CeTh M MOTYT OBITh KaK pPa3IHYHBIMU (U3HUYECKUMHU YCTPOMCTBAMHU, TaK U
MIPOTPAMMHBIM 00ECTICYCHUEM.
Cama TexHosiorus odeHb npocta. [lonp3oBarens aenmaeT 3ampoc, a cepBep

BbIAACT OTBCT.



1 IlocraHoBKAa 3agauu

PazpaboraTe mporpamMmy uisi TOCTpOeHHUs TrpapukoB (QyHKIMU. S3BIK
nmporpaMMUpoBaHus Java, cpema paspaborkum  Apache NetBeans [IDEZ20.
[Ipunoxenue nOMKHO 00nanaTh rpaduyeckuM HHTEpQErcoM M HUCIOIH30BATH

cdleayromue TCXHOJIOInu:

1. Java Collection Framework;

2. MexaHnuku 00pabOTKHU UCKITIOUUTENIbHBIX CUTYaIUM;

3. Java Stream API;
4. Java Multithreading;

5. CeTeBoe B3aMOJEHCTBHE.



2 TeoperTuyeckasi 4acTh 3aJaHUsI

2.1 Cucrema nporpaMMHpOBaHMSA

NetBeans IDE — »sr1o OecruiatHas cpena pa3pabOTKH €  OTKPBITHIM
UCXOJHBIM KOJIOM, KOTOpasi IOMOTraeT CO3AaBaTh PA3IMYHbIE BUAbI IPOrPAMMHBIX
MPUWIOKEHNN. B KOHTEKCTE 3TOW KHUTH MbI COCPEAOTOYMMCS KOHKpeTHO Ha IDE
Kak cpenae s paspabotkm Java-mpwioxenuit. Cpema IDE oGecmeumBaer
NOAJIEPKKY BCEX THUIMOB Java-mpuiioKeHud, momoras BaM pa3padaTbIiBaTh
IIPOEKTHI, UCIIOIB3YIOMME Bee TexHoyoruu Java — Java SE, Java EE, BctpoeHHbIe
1 o0JavyHbIE.

Cpena IDE sBnsgercss MOIyJIbHONM M MOXET OBITh paclIUpeHa C MOMOIIBIO
IaruHoB. OyHKIMK, BKJIIOYEHHBIE B MAKETHI 3arpy3Ku MPOTPaMMbl, ¢ KOTOPBIMU
BbI TTIO3HAKOMUTECH B ITOM TJIaBe, IOCTATOYHO OOIIMPHBI, TAK YTO BaM HE HYXKHO
OyJeT WCIoJIb30BaTh KaKWe-TUOO IUIarvHbl, MO KpaiHel Mepe, Ha HadalbHOM
JTAaIle.

Java — aT1o 51361k, Ha KoTOpOoM Hanucana cpena IDE. Ona moxker paborath B
ONEepallMOHHBIX CUCTEMAX, B KOTOPhIX YCTaHOBJIEH NakeT pa3zpadotku Java (JDK).
VY cTaHOBIIMKY, KOTOPBIE TIOMOTYT BaM B ITPOILIECCE YCTAHOBKU U HACTPOWKHU CPEJIbI
IDE, noctynast nist Windows, Linux 1 Mac OSX. IDE Takxke MOXHO 3arpy3uTh B
Bune ¢aitna ZIP wnun TAR, 4ro MOXeT OBITh MOJIE3HO, €CIM BBl XOTUTE
ncnons3oBath IDE B omepannoHHOM cucteMe, JJjisi KOTOPOM HE MPEAyCMOTPEH
YCTaHOBILIHK.

Jnsa uenein nanHou kuuru IDE npennasHayeHa 11 ynpolleHus Ipolecca
pa3pabotku npwioxkennii Ha Java. bes IDE mukir penakTupoBaHUS-KOMITHIISITNH-
OTNAJK{, TNpPUCYHIMH pa3paboTke Ha Java, sBIsSeTCS TPOMO3JAKUM H
MOJIBEP>KEHHBIM omuoOKaM. YToObl MpeoAoseTh 3TU TPOoOJIeMbl U TOMOYhL B
npoiiecce pa3padoTku, B cpexy IDE BCcTpoeHBI MHCTPYMEHTHI MJIsS BBITOJTHEHUS

ATUX AerucTBUM. B yactHOCTH, cpena IDE BBINMONHAET CAEIYyOIINE NECUCTBUA:



—  VYBemomuisieT Bac O mpoOsieMax B BamieM KOAE W BBIICTSET HUX B
penakrope Java;

—  Ilomoraer Bam ObICTpO U 3D(HEKTUBHO KOJUPOBATH, UCIIOIB3YS TaKHE
GyHKIMA pemakTopa, Kak MaOJIOHBI KOJa, 3aBEpIICHUE KOJa W TIOJCKA3KH B
penaxkrope Java;

—  Ilpu BBOjE TekcTa B penakTope Java oToOpa)kaeTcst JOKyMEHTAIUs 110
KJaccaM U METOoJIaM;

— Bxiawodaer BHU3yallbHYI0 HAaBUTAIIMOHHYIO TOIACPKKY, BKIIOYas
GyHKIIMM HaBUraTopa M peAaKkTopa, TaKMe KaK CBOpAuYMBaHUE KOJa, a TaKKe
MHOKECTBO COYETAHUM KJIABHII JIJIsI YCKOPEHHMS HAIMMCAHUS KOJIa;

— IlpemocTaBiuseT TUIEPCCHUIKM B OKHE BBIBOAA, ITO3BOJIAIOIINE
nepelTy OT OMOOK KOMIWIALIMM K CTPOKaM B pefaktope Java, rjae HaxOoguTcs
COOTBETCTBYIOIIHMI MPOOJIEMHBIN KOJI;

— Ilomoraer ymnpaBiiTh M3MEHCHHMSIMM B KOJE BallE€ro MPUIIOKCHUS,
YIpaBJisisi CChUIKAMU HA HA3BAHUS IMAKETOB, KJIACCOB M METOJIOB MO BCEMY KOIY.
[Ipu nepemeniennn wiM nepeMuMeHoBaHnu koaa cpena IDE HaxomuT cBsi3aHHBIN
KOJI, HA KOTOPBIM TOBJIUSUIM BHECEHHBIE BaMHM W3MEHEHMS, W IMO3BOJSET BaMm

KOHTPOJIHUPOBATDL, CICAYCT JIM ABTOMATHYCCKU U3MCHATDH CBSI3aHHBIM KO.

2.2 TIporpamma jJis1 nocTpoenus rpapuxoB GpyHKUMU

JlaHHOE MpUIIOKEHHE MpeCTaBIsIeT co00il cucTeMy BU3YyalU3aluu TaHHBIX
C KJIMEHT-CEpBEpHOM aBTopm3auueil. IIporpamma mo3BOJSIET 3arpyxatb U
O0TOOpakaTh B BUJIC MHTEPAKTUBHBIX rpadukoB panHbie u3 Excel u CSV @aiinos ¢
noaepkkoi pasnuuabix koaupoBok (UTF-8, windows-1251, CP866), ympaBisTh
BUJUMOCTBIO OTHAETBHBIX IMapaMEeTPOB, MacmITabUpoBaTh W TAHOPAMHUPOBATH
rpaduku. CepBepHasi 4acTh 00ECIIEUNBAET EHTPATU30BAHHYIO MPOBEPKY YUETHBIX
3alMCEl TIOJIb30BATENIEM C TEHEPAMEN CECCHOHHBIX TOKEHOB, UYTO ITO3BOJIET
KOHTPOJIUPOBATh JOCTYN K MPUIOKEHUIO M TIOJJIEPKUBATh OJIHOBPEMEHHYIO

paboTy HECKOJIBKUX KIMEHTOB.



3 Omnucanue aaropurMa padoTbl

3.1 OnucaHue KJIHEHT-CEPBEPHOIl YACTH

PazpaboranHasi mporpaMma COCTOUT M3 KIMEHTCKOW YacTH M CEPBEPHOM.
CHavana HE0OXOAMMO 3aIyCTUTh CEPBEP, KOTOPBII CO3/1a€T KOHEYHYIO TOUKY JJIS
oocnyxkuBanusi TCP/IP coenuHenuii Ha omnpefeNeHHOM HOpTy (M0 YMOJIYaHUIO
8080). CepBep NpUBS3BIBAECT COKET K JIOKAIbHON KOHEUYHOM TOUKE U MEPEXOJUT B
COCTOSIHUE TMPOCIYILIMBAHUSA, OXUAAsd BXOIALIME TMOINBITKH COCAUHEHUS OT
KJIMEHTOB. KiMeHTCKask 4acTh MpH 3alycKe 0ToOpakaeT qUajior aBTOpU3AlUH, TIe
MOJIb30BATENIb BBOJUT JIOTWH, MApoJib M aapec cepsepa. llpym Haxkatum KHOMKH
BXxoAa KiueHT ycraHaBinuBaer HTTP-coennnenume ¢ cepBepoM W OTIPaBISET
POST-3ampoc ¢ y4yeTHbIMH AaHHBIMH. CepBep NPUHHUMACT 3ampoC, MPOBEPSET
HaJIM4YME TOJIb30BaTENsl B 0a3e M COOTBETCTBHUE IMAPOJIs, MOCIE YErO T'eHEepUpyeT
VHUKaQJIbHBII TOKEH CECCHM W OTIPAaBIAET MOATBEpkACHUE KiaueHTy. [lpu
YCIHEUIHON aBTOPU3AlUM KIHUEHT MOJY4YaeT JOCTYIl K OCHOBHOMY (DYHKIIMOHATY
npwioxeHus. CepBep TMOAAECPKUBAECT OJHOBPEMEHHYIO pabOTy HECKOJIbKHUX

KJIMEHTOB 32 CYET MHOTOMIOTOYHON 00pabOTKH 3allpOCOB.

3.2 Onucanue padéoTbl NPUI0KEHHUS

[Ipunoxenue mocie yCcremHoi aBTOpU3aIiy MpeaoCTaBIIsIeT MOIb30BaATEIIO
rpaduueckuit uHTepdeiic mns pabotel ¢ gaHHBIMH. OCHOBHOW (DYHKIIMOHAT
BKJTIOYAET 3arpy3Ky M BH3yaJW3allvio JaHHBIX W3 (aiinos popmaroB Excel (.XIsX,
xls) u CSV c aBTOMaTW4YeCKUM OIPEACICHUEM CTPYKTYpPbl M 3arojIOBKOB.
[Tonp30BaTelb MOXKET YMOPABIATH OTOOPAKEHHEM OTJIEIbHBIX IMapaMeTpOB Ha
rpaduke, BKJIHOYask U OTKJIIOYask UX BUIMUMOCTh C TIOMOIIBIO YeKOOKCOB C IIBETOBOM
uHauKanue. Peann3oBaHa momepikKa HECKOJIBKHUX TMOMYJISPHBIX KOJUPOBOK
(UTF-8, windows-1251, CP866, 1SO-8859-1) nnsi KOppeKTHOrO uTeHUs (aiios.
[TpunoxeHue mo3BoJIsSET MaCIITAOMPOBATH TPAPHUK C IIOMOIIBIO KOJIECUKA MBIIITU U
KHOIIOK YIIPaBJIEHUS, a TaKKe cOpachiBaTh mMacmTad 10 MCXOIHOTO COCTOSTHUS.

JlanHple Ha rpaduKe MOXHO OYMCTUTH I 3arpy3ku HoBoro (aiina. Ilocne
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3aBepIICHUs pPadOThl TMOJH30BATENb MOXET BBIUTH W3 CHUCTEMBI W TPOUTH

HOBTOPHYIO aBTOPH3ALIUIO.
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4 Onucanue NporpamMmsl
41 KianeHTcKas 4acTh

4.1.1 Paijin ChartWithExcel.java

OcHoBHOM (Daiimn KIMEHTCKOM YacTH, COJEPKalIUil BCIO JIOTUKY paOOTHI
npuwioxeHus. B nannom ¢aitne peanuzoBan rpadguueckuit nHTepdeic Ha OCHOBE
OubnuoTexkn Swing, METOJbl aBTOpU3aLMKM Mojb3oBarenss dyepes HTTP-
COCIMHEHHUE C CEPBEpPOM, 3arpy3ka W 00padoTKa MaHHBIX U3 (anaoB (HopMaToB
Excel (xlIsx, xls) u CSV c nommepxkoi Heckonbkux konupoBok (UTF-8,
windows-1251, CP866, 1SO-8859-1). Takxke BKIIOYaeT BCTPOCHHBIN Kiacc
ColorManager jy1st yripaBiieHHsI IIBETOBOUM CXE€MOM 0TOOpakaeMbIX CEpPUI JTAHHBIX,
METO/Ibl TIOCTPOCHUS HWHTEPAKTUBHBIX TpadUKOB C TMOMOIIbIO OMOIUOTEKU
JFreeChart, ynpaBieHusi BAAUMOCTBIO OTAENbHBIX MapaMeTPOB Yepe3 YEKOOKCHI C
[[BETOBOM MHAMKAILIUEH, a Takke (PYHKIIMM MacIITaOUPOBAHUS U OUUCTKU Tpaduka.
Meton main() oOecneunBaeT 3alyCK KIMEHTCKOTO IMPUIIOKEHHS] C YCTaHOBKOM

CUCTEMHOTO CTHJISI 0(DOPMIICHHSI.

4.2 CepBepHasi 4acTh

4.2.1 ®aiia AuthServer.java

['naBHBIN M €eAMHCTBEHHBIN (aiin cepBepHOil yactu, peanusyromuiit HTTP-
cepBep Ul aBTOPHU3ALIMH TI0JIb30oBaTeliell. B manHOM (haiisie onmrcaHbl CO3/IaHHE U
3amyck cepBepa Ha mopTy 8080 ¢ ucnosibzoBanueM BctpoeHHoro B JDK kiacca
HttpServer, xpanenue 6a3bl YIETHBIX 3aIMUCEH MOTH30BATEICH M AaKTUBHBIX CECCHIA
B moTokoOe3omacHbIx koyeknusx ConcurrentHashMap, o6padotka POST-
3alpoCcoB aBTOpU3AlIUM uyepe3 BHyTpeHHuM kiacc LoginHandler, mpoBepka
YYETHBIX JAHHBIX MOJB30BATEIS C U3BJICUCHUEM MMapaMETPOB U3 TEJIa 3ampoca,
reHepalusl YHUKaJIbHbIX TOKEHOB ceccuid ¢ nomoupto UUID, a Takxke oTnpaBka
OTBETOB KJIUEHTY. TE€CTOBBIE YUETHBIC 3aMMCU MHUIUAIUZUPYIOTCS B CTATUYECKOM
0J10Ke TIpH 3aIycke cepBepa. Meto main() CO3/1aeT U 3aImycKaeT cepBep ¢ MyJIoM
U3 JIECSITU TTOTOKOB ISl OTHOBPEMEHHON 00paOOTKH KIMEHTCKUX TOIKITOUYEHUM.
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4.3 O01ue NPpUHIMIIBI B3aNMO/IelCTBUSA

Knuentckas u cepBepHas 4acTH B3aMMOJCUCTBYIOT 1o mpoTokosy HTTP.
Kmuent otnpasnsier POST-3ampoc ¢ JIOTHHOM W TapojieM Ha CepBEp, CepBep
MpOBEPSICT JTaHHBIE M BO3BpAIla€T OTBET C TOKEHOM ceccuu. [ns mepenadu
JAHHBIX HWCIOJB3YyeTCsl TEKCTOBBIM ¢opMaT ¢ pasgenurensmu. O6e dYactu

ucnonp3ytoT koaupoBky UTF-8 nist koppekTHOM 00paboTKM 3alIpoCOB M OTBETOB.
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3) PykoBoacTBO MOJIB30BaTEIS

5.1 Cepgep

CepBep He umeet rpadudeckoro uarepderica. Tpedyercs TOIbKO 3amyCTUTh

Cro, AajJb1ic OH CaM 6y,IIeT IIPUHUMATD 3aIlIpOChl U O6CJIY)KI/IB8,TB Hx.

5.2 KiaueHt

HpI/I 3aIlyCKC KIIMCHTA, OTKPBIBACTCS OKHO ITPHUJIOKCHUA JIA IMOAKITIOYCHUA

K cepBepy (pucyHok 1).

Bxoa 8 ChartWithExcel

Cepeep:
Norux:

Mapone:

htip://localhosz 8080
admin

oK Cancel

Pucynok 1 — OKHO MOJKITFOYEHUS

Jlanee mosp30BaTebh BBOAUT Mapy JIOTUH/TIAPOJB W TIPU YCIICITHOM BBOJC U

Hakatuu Ha «OK» BXOIUT B mpuiioxeHue (pUCyHoK 2).

'o. Hobpo noxanoeate, admin!
o

OK

PucyHok 2 — YcnemHsiii BXO

14




[Ipu HEBepHOM BBOJIC YUETHBIX JIAHHBIX MOSBISIETCS COOOIIEHHE 00 OmuoKe

Y IIpEJIaraeTcsi IOBTOPUTH MOIBITKY BX0J1a (PUCYHOK 3).

Owmnbka X

'0. HeeepHbIA NOrMH WK Naponb

LK

Pucynok 3 — Ommbka aBTopH3alum
[locne ycnemHon aBTOpU3aluy OTKPBIBAECTCS IIABHBIM SKpaH MPHIIOKEHUS,
Ha KOTOPOM OTOOpakaeTcsl MaHeNb yINpaBiIeHUs U 00J1acTh MOCTPOEHUS rpaUKOB
(pucyHok 4). B BepxHeil yacTH MaHEIW YIPABJICHHS OTOOpaKaeTcsl UMs TEKYILEro

IIOJIB30BaTCJIA.

Ipacpmk napameTpos

3HaueHune

000 005 o0 045 020 025 030 035 04 04 050 055 060 065 07 075 08 08 09 09 1,00 1,05
Bpems (cek)

Pucynok 4 — ['maBHBII 3KpaH NPUIIOKEHUS
Jnst 3arpy3ku  jgaHHbix u3 Excel-gaiina HeoOXoIMMO HaXaThb KHOIKY
«3arpy3utb Excel», mocie gero otkpoetcst quanor BeiOopa ¢aitna ¢ GuiabTpom 1o
pacmpenusiMm xIsx u .xIs (pucynok 5). Ilocme BbeiOOpa aiina gaHHBIC

3arpy>KaroTcsi 1 0ToOpa)aroTcs B BUAE rpa)uKoB.
15



E] lpadvk AaHHbIXadmin — [m] X

'pachuk napamerpoB
Nanezogarens: admin pad p P
220 N
‘ Sarpyane Excel ‘ 210
‘ 3arpyauts CSV ‘ 200
190
\ [— |
180
‘ OTmRNMTE ‘
‘ Cpoc macuTaba ‘ 160
‘ ‘ 150
OunanTe
140
I H nmas Message X
210 1
I 5] tem 5 ]
> 110} 3arpyxeto: 3 napameTpos, 18 Touex |
] ]
= o || 2
o

08 10 12 14 16 18 20 22 24 26 28 30 32 34 36 3, 42 44 46 48 50 52 54 56 58 60 62
Bpems (cek)

~B-nmax - tem -+ cle

Pucynok 5 — 3arpyska gannbix u3 Excel-daiina

AHAJIOTUYHO BBHITIONHSAETCS 3arpy3ka naHHbiX u3 CSV-daiinos. [Ipu HaxaTun Ha
KHOTIKY «3arpy3uTh CSV» OTKpbIBaeTcs auanor BelOOpa daiina, riae MOKHO
BBIOpAThH (pailyibl ¢ pacmupeHusMu .csv (pUCyHOK 6). [IpunoskeHne aBToMaTH4eCKu

onpezenseT KOAUPOBKY (Qaitia nu3 crnmcka mogaepxkuBacmbix (UTF-8, windows-
1251, CP866, 1ISO-8859-1).

16




= Ipacmk napameTpos
I — |
, 3arpyaute CSV l
l ot |
[ o \
[ C6poc macuaba l
1 ower l
[ .
l Kon-80 anpeicka
l Cistanrimnn
lz Teusmnervne
lB Boaa. macca
IB Aicassns (myc)
l Harpyaxa
l Pat
l ABc Aaen-e (aaaye)
o 1 s 6 B ? B w5 "B B H N R B NE BT BB NN RB NS
Bpems (cek)
@ 06 /M <8~ Kon-80 Bnpercka <& CTabunzauns 4 Tempeoatypa #=Bosn macca —= Abc pasn-e (ervek) <% Hapyvaka a6 gave)
Pucynok 6 — 3arpy3ka ganseix u3z CSV-daiina

[locne ycmemHo#M 3arpy3ku JaHHBIX Ha Tpaduke OTOoOpakaroTcsi BCe
HaWJICHHBIC MapaMeTpbl B BUJIC LUBETHBIX JUHUNW. KaxXaplii mapaMeTp MOANUCAH U

MMEET YHUKAJIbHBIA LIBET JIJI1 BU3YaJIbHOTO pa3iandusi (PUCYHOK 7).

~ MNapameTpsl
I = OB/muH
I ] Kon-eo Bnpeicka
I i Crabwnuaauna
I b1 TemnepaTtypa
I ] Boan. macca
I ] Abc paen-e (Bnyck)
I M Harpyaka
I b1 Pab-i unkn
I ] Abc.paen-e (Hagaye)

Pucynok 7 — OtoOpakeHue 3arpyKeHHbIX TapaMeTpOB Ha rpaduke
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B neBoi yactu okHa PpacCIoJIOKCHa ITaHCJIb CO CIIMCKOM IAapaMCTpoOB, T'JC

KOKIBIM TIapaMeTp HMMEET IIBETOBOW HWHAMKATOp W (IaKOK I yIpaBICHUSI

BUIUMOCTBIO. HpH CHATHUH (bJ'Ia)KKa COOTBCTCTBYIOIIAA JIMHUA CKPBIBACTCA C

rpaduka, Mpyu YCTAaHOBKE — IOSIBIISCTCS BHOBb C COXPAaHEHHWEM HMCXOIHOTO I[BETA

(pucyHOK 8).

4] Fpagux sarnbxadmin

Mons3osatens: admin

8o x BEEBYEYS S YBEADdEEEE

Npacduk napameTpor

XK

g @

0 1 2 3 4 5 6 7 & 9 W 11 1zZ 13 ¥ 15 6 7 18 18 M 21 2 B M4 B % ¥ B ¥ 0 31 32 3 39 Iy
Bpems (cek)

& {or-80 Brphicka 8- Cravnaan —+ Tevneparypa -Baag. Macca -+ ABC 482 (8ryo) == Harpyaka <%= A6C jaen-e (Hanays)

Pucynox 8 — Ynpasnenue BUANMOCTBIO TapaMEeTPOB Ha Tpaduxe

Jns m3MeneHnuss Mmacmraba rpaduka MOXKHO HCIOJIb30BaTh KHONKU Ha

nanenu ynpabineHus. Kuomka «[Ipubmms3ute» yBenmmumBaeT MacmrTad Tpaduka,

kHOMKa «OTIANINTY) YMEHBIIAET ero (PUCYHOK 9).

Ipacmk napamerpos

BB es . usessEBEEEEYEEEEEY

e 115 120 125 150 155 140 145 50 155 160 165 170 175 180 185 190 195 00 205 210 215 220 25
Bpema (cex)

- Ka7-80 rpeicka o~ Crafuvaass -+ Tewnepatyps =+-Boxg, macca - ABc asan-e (Bycx) = Hapyas = Afc.assn-e (Haays)

Pucynok 9— MacmrabupoBanue rpaduka
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Jlnst BO3BpaTa K HICXOAHOMY MacIiTady Mmocie MpUuOIMKESHHS WA OTHAICHUS
ucnonp3yercst kHomka «COpoc  macmTaba», KOTopas  BOCCTaHABJIMBAET

aBTOMaTHYECKHe TpaHullbl rpaduka (pucyHok 10).

4] Fpagux aasrbuadmin - =] ®
freane I'pacdmk napameTpos

Monesosatens: admin

|
|
|
|
[ e |
|

OB/
Kon-sa anpucxa | E
Crabunwsagun | T 1200 |
Teumneparypa

Boaa macca

Afic aaen-e (snycx)

5
g

Harpysea
Pab- yun

Abc pann-e (wasays)

HEz88

o 8

0 1 2 3 4 5 6 7 8 9% 10 11 12 13 14 15 6 I 18 19 20 2 2 23 M X % ¥ ® ¥ 0 31 R /B M B
Bpems (cex)
@ Kon-eo Bpeicka <o Crafinaaais -+ Tevnepatypa =#-Boag, macca = Afc.Aaen-e (Bnyck) == Harpyaka <%= Afic.qaen-e (Hanays) === Paf4i Lpwn

Pucynox 10 — Copoc macmtaba rpaduka
[lpy HEOOXOAMMOCTH OYHCTUTH TpadUK OT 3arpyKEHHBIX JTAHHBIX
UCTIONB3yeTCsl KHOMKa «OYHCTHTB», KOTOpas yAalsieT BCE CEPUU JIaHHBIX,
cOpachIBaeT CITUCOK MAapaMETPOB M TMOJTOTABJIMBACT IPHIIOKEHUE K 3arpys3ke

HOBOTO (paiina (pucyHok 11).

& patux aanmexadmin — o ®
e Ipadmk napamerpoe

Nonssosarens: admin

\ -
\

03 0% 0% 04 050 055 Y X X X z X X 1,09
Bpema (cex)

Pucynox 11 — Ouncrtka rpaduka
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Takum 00pa3oM, TPWIOKEHUE TPETOCTABISET TOIB30BATEIO TOTHBIN
HaOop (PYHKIMI ISl 3arpy3Kd, BU3YAIH3AllMd M aHAIW3a JAHHBIX U3 Pa3IUIHBIX

HCTOYHUKOB C BO3MOXKHOCTBHIO THOKOM HaCTpOﬁKH OTO6pa}KCHI/ISI N HaBUT'allUU IIO

rpaduky.
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3akiroueHue

[Ipy BBINOJIHEHHH JTaHHOTO KYypCOBOTO MPOEKTa ObUIM M3YyY€Hbl MPUHLUIIBI
pabotsl  mpotokonoB TCP/IP. beimm  mosydeHbl  HaBBIKM — pa3pabOTKU
MHOTOMOJYJIbHOTO TPUJIOKEHUS C IOJIb30BATEIBLCKUM MHTEp(EicoM U paboThl B
cpene Apache NetBeans IDE. Iloxy4eHbl HaBBIKH pa3pabOTKH KIMEHT-CEPBEPHBIX
TIPUJIOKEHU .

B pesynbrare BBINOIHEHMS JaHHOM KypcoBOW paboOThl Oblia pa3paboTaHa
nporpaMma Jijisi OCTpoeHus TpadukoB (YHKIIUMH, MO3BOJIAIONIEE MMOIH30BATENISIM

pabotats ¢ (aitamu.
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Ipuioxkenue A. JIMCTHHT IPOrpaMMBbI

Ipuioxkenue A.1l.

®daiia ChartWithExcel.java

package folder;

import org.apache.poi.ss.usermodel.Cell;

import org.apache.poi.ss.usermodel.CellType;
import org.apache.poi.ss.usermodel.Row;

import org.apache.poi.ss.usermodel.Sheet;

import org.apache.poi.ss.usermodel.Workbook;
import org.apache.poi.xssf.usermodel.XSSFWorkbook;
import org.jfree.chart.ChartFactory;

import org.jfree.chart.ChartPanel;

import org.jfree.chart.JFreeChart;

import org.jfree.chart.plot.PlotOrientation;
import org.jfree.chart.plot.XYPlot;

import org.jfree.chart.renderer.xy.XYLineAndShapeRenderer;
import org.jfree.data.xy.XYSeries;

import org.jfree.data.xy.XYSeriesCollection;

import javax.swing.BorderFactory;
import javax.swing.Box;

import javax.swing.BoxLayout;
import javax.swing.JButton;

import javax.swing.JCheckBox;
import javax.swing.JFileChooser;
import javax.swing.JFrame;

import javax.swing.JLabel;

import javax.swing.JOptionPane;
import javax.swing.JPanel;

import javax.swing.JScrollPane;
import javax.swing.JPasswordField;
import javax.swing.JTextField;
import javax.swing.SwingUtilities;
import javax.swing.UIManager;
import javax.swing.filechooser.FileNameExtensionFilter;
import java.awt.BasicStroke;
import java.awt.BorderlLayout;
import java.awt.Color;

import java.awt.Dimension;

import java.awt.Font;

import java.awt.GridlLayout;

import java.io.BufferedReader;
import java.io.File;

import java.io.FileInputStream;
import java.io.IOException;

import java.io.InputStreamReader;
import java.io.OutputStream;
import java.net.HttpURLConnection;
import java.net.URL;

import java.nio.charset.Charset;
import java.nio.charset.StandardCharsets;
import java.util.ArraylList;

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

import java.util.concurrent.CompletableFuture;
import java.util.concurrent.ExecutorService;
import java.util.concurrent.Executors;

import java.util.regex.Pattern;

import java.util.stream.Collectors;

import java.util.stream.IntStream;

public class ChartWithExcel extends JFrame {
// Knacc pna ynpaBneHus uBeTamu

private static class ColorManager {
private static final Color[] COLORS = {

new Color(255, 80, 80), // HKpacHbiit
new Color(80, 150, 255), // CunHuin
new Color(80, 255, 80), // 3eneHblit

new Color(255, 200, 50), // WenTblii

new Color(200, 80, 255), // OnoneToBbil

new Color(50, 200, 200), // Bupk30Bblii

new Color(255, 120, 50), // OpaHxeBbiin

new Color(255, 80, 180), // Po30Bblit

new Color(100, 100, 255), // CeeTno—cuHui

new Color(100, 255, 150), // MaTHbI

new Color(255, 150, 100), // Kopannoseiil

new Color(180, 100, 255) // NaBaHgoBbii
H

private Map<String, Integer> colorIndexMap;
private int nextIndex;

public ColorManager() {
colorIndexMap = new LinkedHashMap<>();
nextIndex = 0;

}

public Color getColor(String seriesName) {
if (!colorIndexMap.containsKey(seriesName)) {
colorIndexMap.put(seriesName, nextIndex % COLORS.length);
nextIndex++;
}
return COLORS[colorIndexMap.get(seriesName)];
}

public void clear() {
colorIndexMap.clear();
nextIndex = 0;

}

private XYSeriesCollection dataset;
private JFreeChart chart;

private ChartPanel chartPanel;

private XYLineAndShapeRenderer renderer;
private Map<String, XYSeries> seriesMap;
private ColorManager colorManager;
private List<String> seriesOrder;
private JPanel listPanel;

// [DaHHble pna cepBepa

private String serverUrl = "http://localhost:8080";
private String authToken = null;

private String currentUser = null;

24



// Nyn noTokoB Ana oHOBbIX 3agay
private final ExecutorService executor = Executors.newFixedThreadPool(3);

public ChartWithExcel() {
seriesMap = new LinkedHashMap<>();
colorManager = new ColorManager();
seriesOrder = new ArraylList<>();
dataset = new XYSeriesCollection();
renderer = new XYLineAndShapeRenderer();

// Tloka3biBaeM guanor Bxoaa

if (!showLoginDialog()) {
executor.shutdown();
System.exit(0);

}

inituIQ);
}

private boolean showLoginDialog() {
JTextField serverField = new JTextField("http://localhost:8080", 20);
JTextField loginField = new JTextField("admin", 20);
JPasswordField passwordField = new JPasswordField("adminl23", 20);

JPanel panel = new JPanel(new GridLayout(d4, 2, 5, 5));
panel.add(new JLabel("Cepeep:"));
panel.add(serverField);

panel.add(new JLabel("Nloruu:"));
panel.add(loginField);

panel.add(new JLabel("Maponb:"));
panel.add(passwordField);

panel.add(new JLabel(""));

while (true) {
int result = JOptionPane.showConfirmDialog(
null, panel, "Bxop B ChartWithExcel",
JOptionPane.OK_CANCEL_OPTION, JOptionPane.PLAIN_MESSAGE
);

if (result != JOptionPane.OK_OPTION) {
return false;
}

serverUrl = serverField.getText().trim(Q);
String login = loginField.getText().trim();
String password = new String(passwordField.getPassword());

try {
URL url = new URL(serverUrl + "/api/login");
HttpURLConnection conn = (HttpURLConnection)

url.openConnection();
conn.setRequestMethod("POST");
conn.setDoOutput(true);
conn.setConnectTimeout(3000);
conn.setReadTimeout(3000);

String body = "login=" + login + "&password=" + password;

try (OutputStream os = conn.getOutputStream()) {
os.write(body.getBytes(StandardCharsets.UTF_8));
}
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int responseCode = conn.getResponseCode();

if (responseCode == 200) {
try (BufferedReader br = new BufferedReader(
new InputStreamReader(conn.getInputStream(),
StandardCharsets.UTF_8))) {
String response =
br.lines().collect(Collectors.joining());

if (response != null && response.startsWith("OK:")) {
String[] parts = response.split(":");
if (parts.length >= 3) {
authToken = parts[1];
currentUser = parts[2];

JOptionPane.showMessageDialog(null,
"No6po noxanosaTb, " + currentUser + "!",
"VcnewHsii Bxoa",
JOptionPane.INFORMATION_MESSAGE);

return true;

}
} else {
JOptionPane.showMessageDialog(null,
"HeBepHbll noruH unm naponb",
"Ounbka", JOptionPane.ERROR_MESSAGE);

}

} catch (Exception e) {
JOptionPane.showMessageDialog(null,
"He ypanocb nogknwyutTbca K cepBepy:\n" + e.getMessage(),
"OwnbKa nopakni4yeHusa", JOptionPane.ERROR_MESSAGE);

}

private void initUI() {
setTitle("Mpaduk paHHeIX" + currentUser);
setSize(1300, 800);
setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
setLayout(new BorderLayout());

renderer.setDefaultShapesVisible(true);
renderer.setDefaultLinesVisible(true);
renderer.setDefaultShape(new java.awt.geom.Ellipse2D.Double(-3, -3, 6,

6));

chart = ChartFactory.createXYLineChart(
"Ipatdmk napameTpoB",
"Bpema (cek)",
"3HavyeHune",
dataset,
PlotOrientation.VERTICAL,
true,
true,
false

);

XYPlot plot = chart.getXYPlot();
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plot.setRenderer(renderer);

// ChartPanel c naHopamupoBaHuem
chartPanel = new ChartPanel(chart) {
private int lastX, lastY;
private boolean isPanning = false;

@Override
public void mousePressed(java.awt.event.MouseEvent e) {
if (e.getButton() == java.awt.event.MouseEvent.BUTTON1) {
lastX = e.getX();
lastY = e.getY();
isPanning = true;

setCursor(java.awt.Cursor.getPredefinedCursor(java.awt.Cursor.MOVE_CURSOR));
} else {
super.mousePressed(e);
}

}

@Override
public void mouseReleased(java.awt.event.MouseEvent e) {
if (e.getButton() == java.awt.event.MouseEvent.BUTTON1) {
isPanning = false;
setCursor(java.awt.Cursor.getDefaultCursor());
} else {
super.mouseReleased(e);
}

}

@Override
public void mouseDragged(java.awt.event.MouseEvent e) {
if (isPanning) {
int dx = e.getX() - lastX;
int dy = e.getY() - lasty;

XYPlot p = chart.getXYPlot();

org. jfree.data.Range domainRange
p.getDomainAxis().getRange();
org.jfree.data.Range rangeRange

p.getRangeAxis().getRange();

java.awt.Rectangle dataArea = (java.awt.Rectangle)
getChartRenderingInfo().getPlotInfo().getDataArea();

double scaleX = domainRange.getLength() /
dataArea.getWidth(Q);

double scaleY = rangeRange.getLength() /

dataArea.getHeight();

p.getDomainAxis().setRange(
domainRange.getLowerBound() - dx * scaleX,
domainRange.getUpperBound() - dx * scaleX
);
p.getRangeAxis().setRange(
rangeRange.getLowerBound() + dy * scaleY,
rangeRange.getUpperBound() + dy * scaleY
);

lastX = e.getX();
lastY = e.getY();
repaint();
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} else {
super.mouseDragged(e);
}

H

// OTKnKw4Yaem 3yMm BbigeneHWeM U KOJIeCUKOM
chartPanel.setDomainZoomable(false);
chartPanel.setRangeZoomable(false);
chartPanel. setMouseWheelEnabled(false);

JPanel controlPanel = new JPanel();

controlPanel.setLayout(new BoxLayout(controlPanel, BoxLayout.Y_AXIS));
controlPanel.setBorder(BorderFactory.createTitledBorder("YnpaBneHue"));
controlPanel.setPreferredSize(new Dimension(300, 0));

// WHdopmauua o nonb3oBaTene

JLabel userLabel = new JLabel("Monb3oBaTenb: " + currentUser);
userLabel.setBorder(BorderFactory.createEmptyBorder(5, 5, 5, 5));
controlPanel.add(userLabel);
controlPanel.add(Box.createRigidArea(new Dimension(0, 10)));

JButton loadExcelBtn = new JButton("3arpysutb Excel");
loadExcelBtn.addActionListener(e —> loadExcelFile());

JButton loadCSVBtn = new JButton("3arpy3utb CSV");
loadCSVBtn.addActionListener(e -> loadCSVFile());

JButton zoomInBtn = new JButton("NMpuénusutb");
zoomInBtn.addActionListener(e -> smoothZoom(0.9));

JButton zoomOutBtn = new JButton("OTganuTb");
zoomOutBtn.addActionListener(e -> smoothZoom(1.1));

JButton resetZoomBtn = new JButton("Cépoc macwTaba");
resetZoomBtn.addActionListener(e —> chartPanel.restoreAutoBounds());

JButton clearChartBtn = new JButton("Ouucturtp");
clearChartBtn.addActionListener(e -> clearChart());

JPanel buttonPanel = new JPanel(new GridLayout(6, 1, 5, 5));
buttonPanel.add(loadExcelBtn);

buttonPanel.add(loadCSVBtn);

buttonPanel.add(zoomInBtn);

buttonPanel.add(zoomOutBtn);

buttonPanel.add(resetZoomBtn);
buttonPanel.add(clearChartBtn);

controlPanel.add(buttonPanel);
controlPanel.add(Box.createRigidArea(new Dimension(0, 10)));

listPanel = new JPanel();
listPanel.setLayout(new BoxLayout(listPanel, BoxLayout.Y_AXIS));
listPanel.setBorder(BorderFactory.createTitledBorder("NapameTpoi"));

JScrollPane scrollPane = new JScrollPane(listPanel);
scrollPane.setPreferredSize(new Dimension(280, 400));
controlPanel.add(scrollPane);

add(controlPanel, BorderLayout.WEST);
add(chartPanel, BorderLayout.CENTER);
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setLocationRelativeTo(null);

}

// TnaBHbIi 3yM C COXpaHeHMEeM LeHTpa rpafjuKka
private void smoothZoom(double factor) {
XYPlot plot = chart.getXYPlot();

org.jfree.data.Range domainRange = plot.getDomainAxis().getRange();
org.jfree.data.Range rangeRange = plot.getRangeAxis().getRange();

double domainCenter = domainRange.getCentralValue();
double rangeCenter = rangeRange.getCentralValue();

double newDomainLength = domainRange.getLength() * factor;
double newRangelLength = rangeRange.getLength() * factor;

plot.getDomainAxis().setRange(
domainCenter - newDomainLength / 2,
domainCenter + newDomainLength / 2

);

plot.getRangeAxis().setRange(
rangeCenter - newRangelLength / 2,
rangeCenter + newRangelLength / 2
)i

}

private void loadExcelFile() {
JFileChooser fileChooser = new JFileChooser();
fileChooser.setFileFilter(new FileNameExtensionFilter("Excel Files",
"XlSX", "X-LS"));

if (fileChooser.showOpenDialog(this) == JFileChooser.APPROVE_OPTION) {
CompletableFuture.runAsync(() —> {

try {
loadDataFromExcel(fileChooser.getSelectedFile());

} catch (Exception ex) {
SwingUtilities.invokeLater(() ->

JOptionPane.showMessageDialog(this, "OwmnbKa: " +
ex.getMessage()));
}

}, executor);

}

private void loadCSVFile() {
JFileChooser fileChooser = new JFileChooser();
fileChooser.setFileFilter(new FileNameExtensionFilter("CSV Files",
"CSV" , lltthl )) ,

if (fileChooser.showOpenDialog(this) == JFileChooser.APPROVE_OPTION) {
CompletableFuture.runAsync(() -> {

try {
loadDataFromCSV(fileChooser.getSelectedFile());

} catch (Exception ex) {
SwingUtilities.invokeLater(() ->

JOptionPane.showMessageDialog(this, "OwnbKa: " +
ex.getMessage()));
}

}, executor);
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private void loadDataFromExcel(File file) throws Exception {
clearChart();

FileInputStream fis = new FileInputStream(file);
Workbook workbook = new XSSFWorkbook(fis);
Sheet sheet = workbook.getSheetAt(0);

int startRow = findDataStartRow(sheet);
Map<String, List<Double[]>> dataMap = new LinkedHashMap<>();

Row headerRow = sheet.getRow(startRow - 1);
Map<Integer, String> headers = new LinkedHashMap<>();
if (headerRow != null) {
IntStream.range(l, headerRow.getLastCellNum())
.filter(col —> headerRow.getCell(col) != null)

.forEach(col -> headers.put(col,
headerRow.getCell(col).toString()));
}
for (int rowNum = startRow; rowNum <= sheet.getLastRowNum(); rowNum++)
{
Row row = sheet.getRow(rowNum);
if (row == null) continue;
Cell timeCell = row.getCell(0);
if (timeCell != null && timeCell.getCellType() == CellType.NUMERIC)
{
double time = timeCell.getNumericCellValue();
for (int col = 1; col < row.getLastCellNum(); col++) {
Cell cell = row.getCell(col);
if (cell != null && cell.getCellType() == CellType.NUMERIC)
{
String colName = headers.getOrDefault(col, "KonoHka " +
col);
dataMap.computeIfAbsent(colName, k -> new
ArraylList<>());
dataMap.get(colName).add(new Double[]{time,
cell.getNumericCellValue()});
}
}
}
}
workbook.close();
fis.close();
long totalPoints =

dataMap.values().stream() .mapToLong(List::size).sum();

addSeriesToChart(dataMap);
JOptionPane.showMessageDialog(this,

"3arpy#eHo: " + dataMap.size() + " napameTpoB, " + totalPoints + "
Toyek");
}
private void loadDataFromCSV(File file) throws Exception {
clearChart();
String[] charsetNames = {"UTF-8", "windows-1251", "IS0-8859-1",
"CP866"};
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String content = null;

for (String charsetName : charsetNames) {

try {
content = readFileWithCharset(file, charsetName);
if (content != null && content.contains(",")) break;

} catch (Exception e) {}
}

if (content == null) {
content = new
String(java.nio.file.Files.readAllBytes(file.toPath()),
StandardCharsets.UTF_8);
}

String[] lines = content.split("\\r?\\n");

List<String> datalLines = java.util.Arrays.stream(lines)
.filter(line -> !line.trim().isEmpty())
.filter(line —> line.startsWith(",") ||
(line.length() > 0 && Pattern.matches("~[\\d,.-]1+$",
line.substring(®, Math.min(5, line.length())))))
.collect(Collectors.toList());

if (dataLines.isEmpty()) {
throw new Exception("HeT pgaHHbix B CSV");

}

String[] paramNames = {
"06/muH", "Kon-Bo Bnpbicka", "Cta6bunusauusa", "TemnepaTypa",
"Bo3g. macca", "A6c.paBn-e (Bnyck)", "Harpyska", "Pa6-i uukn",

"A6c.paBn—e (Hapays)"
};

Map<String, List<Double[]>> dataMap = new LinkedHashMap<>();

for (String line : datalines) {
String[] values = line.split(",");
if (values.length < 2) continue;

double time = 0;

int startIdx = 0;

while (startIdx < values.length &&
values[startIdx].trim().isEmpty()) startIdx++;

if (startIdx >= values.length) continue;

try {

time = Double.parseDouble(values[startIdx].trim());
} catch (NumberFormatException e) {

continue;
}

int paramIndex = 0;
for (int i = startIdx + 1; i < values.length && paramIndex <
paramNames.length; i++) {
String val = values[i].trim(Q);
if (lval.isEmpty() && !val.equals("-") && !val.equals("-")) {
try {
double numVal = Double.parseDouble(val);
String paramName = paramNames[paramIndex];
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dataMap.computeIfAbsent(paramName, k -> new

ArraylList<>());
dataMap.get(paramName) .add(new Double[]{time, numVal});
} catch (NumberFormatException e) {}
}
paramIndex++;
}
}

if (dataMap.isEmpty()) {
throw new Exception("He ypanocb pacnapcuTb AaHHbie");
}

long totalPoints =
dataMap.values().stream().mapToLong(List::size).sum();
long totalParams = dataMap.size();

addSeriesToChart(dataMap);
JOptionPane.showMessageDialog(this,
"3arpyxeHo rmnapamMeTpoB: " + totalParams + "\nTouyek: "o+
totalPoints);
}

private void addSeriesToChart(Map<String, List<Double[]>> dataMap) {
for (Map.Entry<String, List<Double[]>> entry : dataMap.entrySet()) {
String paramName = entry.getKey();

XYSeries series = new XYSeries(paramName);

for (Double[] point : entry.getValue()) {
series.add(point[0], point[1]);

}

seriesMap.put(paramName, series);
seriesOrder.add(paramName);

}

IntStream.range(0@, seriesOrder.size()).forEach(i —> {
String name = seriesOrder.get(i);
XYSeries series = seriesMap.get(name);
dataset.addSeries(series);

Color color = colorManager.getColor(name);
renderer.setSeriesPaint(i, color);
renderer.setSeriesShapesVisible(i, true);
renderer.setSeriesLinesVisible(i, true);
renderer.setSeriesStroke(i, new BasicStroke(2.0f));

B);

updateLineList();
}

private void updateLineList() {
listPanel.removeAll();

IntStream.range(@, seriesOrder.size()).forEach(i —> {
final String seriesName = seriesOrder.get(i);
final XYSeries series = seriesMap.get(seriesName);
final Color color = colorManager.getColor(seriesName);

JPanel linePanel = new JPanel(new BorderLayout());
linePanel.setMaximumSize(new Dimension (280, 35));
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linePanel.setBorder(BorderFactory.createEmptyBorder(2, 5, 2,

JCheckBox checkBox =

new JCheckBox();

checkBox.setSelected(true);

checkBox.addActionListener(e —> {
boolean isSelected = checkBox.isSelected();

if (isSelected) {

dataset.addSeries(series);

int newIndex
if (newIndex

BasicStroke(2.0f));

renderer.
renderer.
renderer
renderer.
}
} else {

= dataset.indexOf(series);

1= -1) {
setSeriesPaint(newIndex, color);
setSeriesShapesVisible(newIndex, true);

.setSeriesLinesVisible(newIndex, true);

setSeriesStroke(newIndex,

int idx = dataset.indexOf(series);
if (ddx '= -1) {
dataset.removeSeries(idx);

}
}

refreshAllSeriesColors();
chartPanel.repaint();
listPanel.repaint();

B);

JLabel namelLabel = new JLabel(seriesName);
nameLabel.setFont(new Font("Dialog", Font.PLAIN, 11));

JPanel colorPanel = new JPanel();
colorPanel.setBackground(color);
colorPanel.setPreferredSize(new Dimension(15, 15));

colorPanel.setBorder(BorderFactory.createLineBorder(Color.DARK_GRAY));

B);

linePanel.add(colorPanel, BorderLayout.WEST);
linePanel.add(checkBox, BorderLayout.CENTER);
linePanel.add(nameLabel, BorderLayout.EAST);

listPanel.add(linePanel);

listPanel.revalidate();
listPanel.repaint();

}

private void refreshAllSeriesColors() {

IntStream.range(0@, dataset.getSeriesCount()).forEach(i -> {
String seriesName = dataset.getSeries(i).getKey().toString();
Color color = colorManager.getColor(seriesName);
renderer.setSeriesPaint(i, color);
renderer.setSeriesShapesVisible(i, true);
renderer.setSeriesLinesVisible(i, true);
renderer.setSeriesStroke(i, new BasicStroke(2.0f));

});
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private String readFileWithCharset(File file, String charsetName) throws
IOException {
try (BufferedReader reader = new BufferedReader(
new InputStreamReader(new FileInputStream(file),
Charset.forName(charsetName)))) {
return reader.lines().collect(Collectors.joining("\n"));
}

}

private int findDataStartRow(Sheet sheet) {
return IntStream.rangeClosed(0, Math.min(10, sheet.getLastRowNum()))
filter(i —> {
Row row = sheet.getRow(i);
if (row != null) {
Cell firstCell = row.getCell(0);
return firstCell != null && firstCell.getCellType() ==
CellType.NUMERIC;
}
return false;
})
.findFirst()
.orElse(1);
}

private void clearChart() {
IntStream.iterate(dataset.getSeriesCount() - 1, i -> i >= 0, i -> i -
1)

.forEach(i -> dataset.removeSeries(i));

seriesMap.clear();
colorManager.clear();
seriesOrder.clear();
listPanel.removeAll();
listPanel.revalidate();
listPanel.repaint();
chartPanel.repaint();

}

@Override

public void dispose() {
executor.shutdown();
super.dispose();

}

public static void main(String[] args) {
SwingUtilities.invokeLater(() —> {
try {

UIManager.setLookAndFeel(UIManager.getSystemLookAndFeelClassName());
} catch (Exception e) {
e.printStackTrace();

new ChartWithExcel().setVisible(true);
B

dajin AuthServer.java
package folder;
import com.sun.net.httpserver.HttpServer;

import com.sun.net.httpserver.HttpExchange;
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import com.sun.net.httpserver.HttpHandler;
import java.io.x*;

import java.net.InetSocketAddress;

import java.nio.charset.StandardCharsets;
import java.util.=*;

import java.util.concurrent.*;

import java.util.stream.Collectors;

public class AuthServer {

private static final Map<String, User> users = new ConcurrentHashMap<>();
private static final Map<String, Session> sessions = new
ConcurrentHashMap<>();

private static final int PORT = 8080;

// Knacc nonb3oBaTens

public static class User {
private final String login;
private final String passwordHash;
private final String role;
private final long createdAt;

public User(String login, String password, String role) {
this.login = login;
this.passwordHash = Base6uU.getEncoder().encodeToString(
password.getBytes(StandardCharsets.UTF_8));
this.role = role;
this.createdAt = System.currentTimeMillis();

}

public String getLogin() { return login; }

public String getPasswordHash() { return passwordHash; }
public String getRole() { return role; }

public long getCreatedAt() { return createdAt; }

public boolean checkPassword(String password) {
String hash = Base6U.getEncoder().encodeToString(
password.getBytes(StandardCharsets.UTF_8));
return passwordHash.equals(hash);

}

// Knacc ceccum

public static class Session {
private final String token;
private final String login;
private final long createdAt;
private final long expiresAt;

public Session(String token, String login) {
this.token = token;
this.login = login;
this.createdAt = System.currentTimeMillis();
this.expiresAt = createdAt + TimeUnit.HOURS.toMillis(2u);
}

public String getToken() { return token; }

public String getLogin() { return login; }

public long getCreatedAt() { return createdAt; }

public long getExpiresAt() { return expiresAt; }

public boolean isExpired() { return System.currentTimeMillis() >
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expiresAt; }

static {
// WHuumnanusauus nonb3oBaTenei 4yepes Stream API
List<User> defaultUsers = Arrays.asList(
new User("admin", "adminl123", "ADMIN"),
new User("userl", "passl23", "USER"),
new User("user2", "passu56", "USER"),
new User("demo", "demo", "GUEST")

);

defaultUsers.forEach(user —> users.put(user.getlLogin(), user));

}

public static void main(String[] args) {
try {
ExecutorService executor = Executors.newFixedThreadPool(10);

HttpServer server = HttpServer.create(new InetSocketAddress(PORT),
0);

server.createContext("/api/login", new LoginHandler());
server.createContext("/api/users", new UsersHandler());
server.createContext("/api/sessions", new SessionsHandler());

server.setExecutor(executor);
server.start();

System.out.println(" ");
System.out.println(" Cepeep 3anyweH Ha nopTty " + PORT);
System.out.println(" ");

users.entrySet().stream()
.sorted(Map.Entry.comparingByKey())
.forEach(entry —>
System.out.printf(" %-12s [%s]%n",
entry.getKey(), entry.getValue().getRole()));

System.out.println(" ");
Runtime.getRuntime().addShutdownHook(new Thread(() -> {
System.out.println("\n3aBepuweHue cepeepa...");
executor.shutdown();
try {

if (!executor.awaitTermination(5, TimeUnit.SECONDS)) {
executor.shutdownNow();
}

} catch (InterruptedException e) {
executor.shutdownNow();
}

server.stop(0);

1));

} catch (IOException e) {
System.err.println("Oun6ka 3anycka cepeepa: " + e.getMessage());
e.printStackTrace();

}

// 06pa6oTynKk BXOga
static class LoginHandler implements HttpHandler {
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@Override
public void handle(HttpExchange exchange) throws IOException {

try

user.getRole());

user.getRole());

{

if (1"POST".equals(exchange.getRequestMethod())) {
sendResponse(exchange, 405, "ERROR: Method not allowed");
return;

}

String body = new String(
exchange.getRequestBody() .readAllBytes(),
StandardCharsets.UTF_8

);

// Stream API - napcum napameTpel

Map<String, String> params = Arrays.stream(body.split("&"))
.map(param -> param.split("="))
.filter(kv -> kv.length == 2)
.collect(Collectors.toMap(

kv —> kv[e],
kv —> kv[1],
(vi, v2) —> v2

));

String login = params.get("login");
String password = params.get("password");

if (login == null || login.isEmpty()) {
sendResponse(exchange, 400, "ERROR: Login required");
return;

}

if (password == null || password.isEmpty()) {
sendResponse(exchange, U400, "ERROR: Password required");
return;

}

// Stream API - nouck nonb3oBaTens
User user = Optional.ofNullable(users.get(login))

.orElse(null);

if (user == null || !user.checkPassword(password)) {
System.out.println("HeypauHbii Bxoa: " + login);
sendResponse(exchange, 401, "ERROR: Invalid credentials");
return;

}

// Co3paem ceccuw

String token = UUID.randomUUID().toString();
Session session = new Session(token, login);
sessions.put(token, session);

System.out.println("v Ycnewwnit Bxog: " + login + " | Ponb: " +

String response = String.format("OK:%s:%s:%s", token, login,

sendResponse(exchange, 200, response);

} catch (Exception e) {

System.err.println("Own6ka cepeepa: " + e.getMessage());
sendResponse(exchange, 500, "ERROR: Internal server error");
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}

// 06pa6oTyYMK AnNa nNpocMoTpa nonb3oBaTenei
static class UsersHandler implements HttpHandler {
@Override
public void handle(HttpExchange exchange) throws IOException {
try {
// Stream API - QopMupyeM CNUCOK nofb3oBaTenen
String userList = users.values().stream()
.sorted(Comparator.comparing(User: :getLogin))
.map(user -> String.format("%s (%s)", user.getLogin(),
user.getRole()))
.collect(Collectors.joining("\n"));

String response = "=== Mlonb3oBaTenun ===\n" + userlList +
"\nBcero: " + users.size();

sendResponse(exchange, 200, response);
} catch (Exception e) {

sendResponse(exchange, 500, "ERROR: " + e.getMessage());
}

}

// 06paboTUYMK aKTUBHBIX CeccMuii
static class SessionsHandler implements HttpHandler {
@Override
public void handle(HttpExchange exchange) throws IOException {
try {
// Ypansaem ucTeKuue ceccuu
sessions.values().removeIf(Session::isExpired);

// Stream API - ¢unbTpyeM M COPTUPYEM aKTUBHbIE CECCUM
String sessionList = sessions.values().stream()
.sorted(Comparator.comparing(Session: :getCreatedAt))
.map(session —> String.format("%s —-> %s (co3paHa: %s)",
session.getLogin(),
session.getToken().substring(0, 8),
new Date(session.getCreatedAt())))
.collect(Collectors.joining("\n"));

String response = "=== AKTUBHble ceccuum ===\n" +
(sessionList.isEmpty() ? "HeT akTuBHbIX ceccuit"
sessionList) +
"\nBcero: " + sessions.size();

sendResponse(exchange, 200, response);
} catch (Exception e) {

sendResponse(exchange, 500, "ERROR: " + e.getMessage());
}

}

private static void sendResponse(HttpExchange exchange, int code, String
response) throws IOException {
exchange.sendResponseHeaders(code, response.getBytes().length);
try (OutputStream os = exchange.getResponseBody()) {
os.write(response.getBytes());
}
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Ipunoxenne b. UML-1narpammbi

IIpunoxenue b.1. UML-guarpamma BapuaHTOB HCIIOJIb30BAHUA
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Ipuaoxenne b.2. UML-guarpamma kinaccon

@ ChartWithExcel

o dataset: XYSeriesCollection

o chart: JFreeChart

o chartPanel: ChartPanel

o renderer: XYLineAndShapeRenderer
o seriesMap: Map<String, XYSeries>
o seriesOrder: List<String>

o colorManager: ColorManager

o serverUrl: String

o authToken: String

o currentUser: String

o executor: ExecutorService

o ChartWithExcel()

e main(args: String[]): void

m showLoginDialog(): boolean

= inituUl(): void

m loadExcelFile(): void

m loadCSVFile(): void

m loadDataFromExcel(file: File): void
m loadDataFromCSV(file: File): void
m addSeriesToChart(dataMap: Map): void
m updateLineList(): void

m smoothZoom(factor: double): void
m clearChart(): void

uses uses

ColorManager

o COLORS: Color(]
o colorindexMap: Map<String, Integer>
o nextindex: int

@jFreeChart

© ChartPanel

e ColorManager()
o getColor(seriesName: String): Color
o clear(): void

Kiauenr

© AuthServer

o users: Map<String, User>
o sessions: Map<String, Session>
o PORT: int

e main(args: String[]): void

uses

© LoginHandler

contains contains

o handle(exchange: HttpExchange): void

validates Creates

= sendResponse(exchange: HttpExchange, code: int, response: String): void

ses ses

@ UsersHandler

@ SessionsHandler

o handle(exchange: HttpExchange): void

o handle(exchange: HttpExchange): void

o role: String
o createdAt: long

@ User @ Session
o login: String o token: String
o passwordHash: String a login: String

o createdAt: long
0 expiresAt: long

e getLogin(): String
© getRole(): String

@ User(login: String, password: String, role: 5tring)

o checkPassword(password: String): boolean

o getToken(): String
e getLogin(): String
o isExpired(): boolean

o Session(token: String, login: String)

Cepsep
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Ipuaoxenne b.3. UML- 1tuarpamma aesiTeJibHOCTH
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IIpunoxenune b.4. UML-guarpamma nocJjie10BaTeibHOCTH

%
s ChartWithExcel AuthServer
Monk3ceatens (Kmenr) (Cepsep)

; [ Reropwan | ' ‘
| 3anycK NpunoXeHns |
>
i OkHO BEOAA NOrvHa/napons i
| Beof AaHHBIX M HaxaTue OK ):

POST fapi/login
(login, password)

I'IposepKa none3oBaTenA

OK:token:login
_ (mnn owmbka)

FnaeHoe oKHO
{nm coobweHwne ob ownbke)

: 3arpy3ka g, : k
| Hamatue "3arpy3auTe CSV" ‘: | |
:‘ Ouanor eeifopa daina | | i
| Buibop thaitna | | |
| | ®aiin BoibpaH | |
| | DoHoBanA 3arpy3ka | |
| i (ExecutarService) | |
! | YreHwe daiina ! !
I . (nopbop kKognpoekK) | -
! | Conepmumoe daiina 1 :
| | NMapecuur CSV | |
| 1 (Stream API) | i
! ' MocTpoeHwe rpauka ! !
. Otobpamenwe rpagmka ) | |
i —— i i
T { MaHopamup f T i
| 3axatue JIKM + OEU¥EHWE | | 1
| | Pac4eT cMeLeHns | !
| | OfHoBNEHUE rpaHuL rpauka | |
| MepemelweHHBIN rpahuk | | |
] I—I ] |
1 MacwTtabnpoeanne |
' HamaTtue "MNpubanante" ! ! !
! ! Y¥Benu4eHne macwraba ! !
., MprbBanKeHHbIA rpadmnk ) | |
! HamaTtwe "Otpannte" - i |
! ! ¥YMeHeweHne MacwTaba ! !
| OtpanenHsi rpagmk | | !
- :Vnpannenue P pamu : - -
| CHaTwe hnakka napaMeTpa | | |
| | ¥paneune cepun nz dataset | |
| | OBHoBAGHME LBeTOB | |
! ! {Stream API) ! !
. Ipacuk 6es ckpeiToro napameTpa | |
Mone3ogarent ChartWithExcel AuthServer ®anAnosasn
(KnunenT) (Cepeep) cucTema
// \\
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IIpunoxenue b.5. UML-guarpamma pa3seproiBaHus

Windows

Client.java
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Windows

Server.java




