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HacaoB macrep paga: MminieMeHTalja TeKCT eIUTOPa 3a MUCAIHE KOJIA

Pesume:

Kpos ucropujy padyHapcTBa TEKCT €IUTOPU Cy MMaJK 3Ha4ajHy yjaory. Hapo-
YUTO je 3HavdajaH JIOMPUHOC TEKCT €IUTOpa 3a IHCAhe KOJa, KOjU IPEJICTaB/bajy
OCHOBHH aJIaT CBAaKOI IIporpamMepa Ipu pa3Bojy codTBepa.

[ oBOr pajia je yro3HaBambe ca MHTEPHUM (DYHKIIMOHUCATHEM CBUX JIEJI0BA
KOju dmHe jeJlaH TakaB TeKcT eauTop. C TUM y BHUIY, Y OBOM paJjy IIpPeICTaB/beHaA
je MMILIeMeHTaIja TEKCT eINTOpa HaMeHeHOT 3a MHcame Koja. EauTop je mm-
mieMeHTUpaH y jeauky C++ U KOPUCTH HEKe J0/aTHe OMOIMOTeKe 3a rpaduIKn
IIpuKa3. Y pajly Cy OIMCAHU CBU JETaJbl PA3BHUjEHOT TEKCT €IUTOPAa, O/ CTPYKTypa
rojlaTaka Koje ce KOPHUCTe 3a MHTEPHY Pelpe3eHTAlld]y TeKCTa, IPEKO OCHOBHHUX
(GDYHKIIMOHAJIHOCTU 3a U3MEHY U IyBaibe CaJaprKaja TEKCTYaJHUX JaTOTEKa, I1a CBe

JI0 HaIpeTHUX (DYHKIIMOHAJHOCTU KOje MPY2Kajy y/I0OHHje IMUCarhe KOJIa.

Kipyuyne peun: EpuTop Tekcra, CTpyKType IojaTaka 3a paji ca TEKCTOM, I'pa-

duIKN KOPUCHUYKH UHTEpPdeE]jC
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I'maBa 1

YBOI

1.1 Tekct eguTopm

Texcti eguiiop je TporpaM 3a Kpeuparmbe, U3MEHY U IIperje/lamhe TeKCTYaTHIX
garoreka. Hajuernrhm TurmoBu gaToreka Koju ce odpalyjy y TEKCT eauTopuma, Cy
jeIHOCTaBHE TEKCTyaJIHe JaTOTeKe, JaTOTeKe KOje CaJip:Ke M3BOPHU KOJI, J1aTo-
TeKe Koje cajprke KOJ je3uka 3a O3HavYaBaibe Kao U KOH(UI'YypAIMOHE TATOTEKE.
Hekn oz majnosnarujux tekct eauropa cy Visual Studio Code [1], Notepad [8],
Notepad++ [3], VIM [9] u Emacs |2].

[Tocroju BuIIe BpcTa TekeT eauropa. llocToje emuropu jegnoctiasHol WEKCULA
(enr. plain text), koju omoryhasajy ypehuBame maToreka Koje cajprke nHOOP-
Mallfije caMo O TeKCTy, a He cajp:ke mHbopMmalmje o m3riemay Tekcra. Ilopesn
bUX, MI0CTOje U eUTOpu 00latiol Wekcwa (eHr. rich text), rpe undoOpManuja o
JIATOTEIH TIOpeJ TeKCTa CAJIpKU U HeKe JIoJaTHe nH(MOPMAIIHje Be3aHe 3a M3TJIe/l
rekcra ((OHT, BeTMInHA CI0Ba, 00ja, maprune). OBaj pas he ce daBuUTH HCKIBY-

9UBO €UTOPUMA j€THOCTABHOT TEKCTA.

Panuju texkct emuropu Omm cy mpUKa3uBaHU IIPEKO CTAHIAPIHOL U3J1a3a Wep-
munana. Tlpumep jemnor osaksor emuropa je VIM [9]. Tek kacuuje ce jaBibajy
eJIUTOPU Ca IPAPUUKUM KOPUCHUNKUM OKpYydtcervem (eHT. graphical user interfa-
ce). IlpBu TakBU €UTOPHU yIJIABHOM Cy C€ CACTOjaIH OJl Woa 3G ypehusarse (€HT.
editing area), Ha KOM je NMPHUKA3aH CaJp:Kaj OTBOPEHE JIATOTEKE KOjy KOPUCHHK

ypebyje. Ilosbe 3a ypehuBame 1npesacraB/ba rjiaBHy KOMIIOHEHTY CBAKOT €JIMTOPA.
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ITopen Tora, jeHe 0/ OCHOBHIX KOMIIOHEHTH KOPHUCHIYKOL OKPYZKEEHba CYy MEHU
(enr. menu) u cwamwycra aunuja (eHr. status bar). Menu ce 00MIHO HAIA3U UCTION
HACJIOBHE JIMHUje U [IPEKO Fhera Ce IPHUCTYNA PA3HUM (DYHKI[MOHATHOCTUMA KOje
TEKCT eJUTOP HY M KOMPCHUKY KAaO IITO Cy MaHUILYJIAIja TATOTEKAMa, Olepalije
ca upuspemenom memopujom (enr. clipboard), nperpara uta. CraTycHa JUHAja ce
HAJIa3W Ha JHY TEKCT eJUTOpa U Ha 0] Cy UchucaHe uHbOpMAaIyje Kao MITo Cy

uMe OTBODEHE JIATOTEKe, MOJIOKA] KYpcopa (€HT. cursor), eHKOJAUPAE UTI.

Bpemenowm ce, yriopesio ca pa3BojeM TEKCT €JIUTOPa HAMEHEHUM CIIETTU(PUIHO 38
[rcame MMPOrpaMCcKOr KOJia, KOPUCHUYKO OKPYZKeIbe IPOIINPYje JTOJATHUM KOM-
[OHEHTAMa Kao IITO Cy TEPMUHAJ, HpeTpakmBad garoreka uth. Ha coumu [1.1]
UIyCTPOBAH je pacropes OBUX KOMIIOHEHTHU HA MPUMEPY TEKCT €JINTOPA 32 THUCAHE

koza. [12]

MeHwu

nosbe 3a ypehueare

MpeTpaxwuBay
Jaroreka

TepMuHan

CTaTyCHa nuHuja

Cauka 1.1: Pacmopen KOMIOHEHTH TEKCT €IUTOPa 3a MUCAIE KO

Hexke on ocHOBHUX (DyHKIMOHAJIHOCTH KOJUMa CBAaKH €JIUTOP Tpeda Ja pacio-
JIaKe Cy Kpeuparbe, OTBaparme M M3MeHa JIATOTeKa, Olepallfje ca MPUBPEMEHOM

MEMOPHjOM, IIpeTpara, MOHUIITaBabe U IOHAB/baIbe. BpeMeHOM Cy Heke OJ Ha-
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IpeTHNjUX (DYHKIMOHATHOCTA y TEKCT €IUTOPUMa 3a IMHCAalbe KOoJa, Kao IITO CY
Ha3HadYaBarmbe KOJa U ayTOMaTCKO KOMILIETUPAE TEKCTa Kao U (DYyHKITMOHATHO-
CTH Be3aHe 3a U3IJie][ eauTopa (TeMa, n3d0p (hOHTA, TOJIEIIABAE BEJIMINHE CJIOBA)

nocraJie mojpasyMeBane of crpane kopucHuka [11].

Kana ce roBopm o TekcT eamrTopmma 3a MHUCame KOJIa, Pa3B0Oj J0JIATHUX Ha-
npeaHnx PYHKIMOHAJTHOCTH JIOBEO je JI0 M0jaBe BEJIUKOr Opoja Pa3IndIuTHX TEKCT
eqnrTopa. CBakuW OJ BUX je HyIUO Kako ojapeheHn cKym mcTuxX (OyHKIIMOHAJHO-
CTH, TAaKO W HAIpegHe (PYHKIIMOHAJIHOCTH cruerududHe 3a Taj eautop. Takohe
je CBaKW eJUTOp MMao CBOje CHeNnMUIHO KOPUCHUIKO OKPYKEHe, IOTEHINja/THO
pas3auauTo o octayux. CBakKW O HOBAX €JIMTOPa MMAO je 3a IUJb JIa YHAIPEeIn
HUCKYCTBO THCAba KOJA Y OJHOCY Ha TOIyJapHe TEKCT €JIUTOPEe y TO BPeMe Ha
OCHOBY CBOjUX HHOBaIdja. 300r pasjuauTux IpedepeHIn KOPUCHUKA IIPHU IIH-
camy KOJIa U IpU M300Py KOPUCHUYKOT HMHTepdejca JJaHac MOCTOjH Pa3HOBPCTAH

CKYII IIOIIYJIapHUX TEKCT eauTOopa.

Y namanime BpeMe TeKCT €IUTOPU MMA]y BEJIUKU 3HA4a] y PA3HUM OOJIACTHUMA.
OcuMm 1170 Cy HEM30CTABHU JI€0 aJlaTa Koje KOPHUCTE MPOorpaMepu, CBOjuM (OyHKITH-
OHAJTHOCTHMA HYJIe YIO0OHHje U OprKe Mucarme Koja, KOPUCTE Ce Y PA3HUM ITOCJIOB-
HUM TPOIECUMa 3 TUCAbE JTJOKYMEeHATa, Y 00pa30Baiby, KA0 U 3a MHICAIbe HAyIHUX
pajsioBa. M3y3eTHO je peTKo mpoHahm KOpHCHUKA KOjU HUjEJTHOM TOKOM pPaJia Ha

padyHapy HUje UMao MOTPedy 3a TEKCT eIUTOPOM.

Kopucnurin y nanairme BpeMe 9ecTO eIUTOPEe TEKCTa CMaTpajy CTaHIapIHUM
ajaTuMa, He yayosbyjyhu ce y muxoBo dyHKIMOHNCame. Hanme, exuropu TekcTa
Cy jelaH O OCHOBHHX IIPOTI'paMa KOjU IOCTOjU Ha CBAKOM (DYHKIIMOHAJIHOM pady-
napy. /b oBOr pajia je mMILIeMeHTaIja HOBOT €IUTOPa TEKCTa 1o uMeHoM JET
(jerHOCTABAH €UTOP TEKCTA) KAKO OU Ce MPOIIO KPO3 UMILIEMEHTAIN]Y CBUX
JieTa/ba TOTPEOHUX 38 U3PAJLY jE/IHOT €IMTOPA TEKCTA U CTEKJIO DOJbE Pa3yMEBaIbe
ITa ce JielaBa ,CIIoJl Xayoe’ MmporpamMa KOjHu ce CBaKOJIHEBHO YIIOTpeds/baBa O]
crpane kKopucHuka. Eaurop tekcra JET he pacmosaratn @ HEKHUM OJ HECTaH-

JapIHUX (PYHKIIMOHAJIHOCTH, KOj€ MOT'Y OUTU KOPHUCHE IIPU TUCAIby KOJIA.

Mspoprn xox emmropa JET MoxKe ce IIpey3eTH Ha CTpaHuIm: https://github.com/
BojanBardzic/master-rad


https://github.com/BojanBardzic/master-rad
https://github.com/BojanBardzic/master-rad

I'maBa 2

CrpyKType nogaraka y TEKCT

eauTopuMa

YKOJMKO MOCTOjU HU3 KapaKTepa JIy:KWHE N, OCHOBHE OIepalldje M3MeHe Ha/l
IBUM Cy yMeTame HEeKOI Hu3a KapaKTepa I0YeB OJ] HEKOI MHIEKCA WU OPUCAIHEe
HEKOT' ITOJHU3a KapaKTepa u3 bera. llomTo ce TeKCT y AaTOTeIlu MOXKE IOCMa-
TpaTu Kao JMHeAPHU HU3 KapaKTepa, CBe M3MeHe KOje ce BPIe HaJl TEKCTYaTHOM
JJATOTEKOM Ce MOI'y IIocMaTpaTy Ha oBaj HaumH. Kaja Ou KomILieTaH cajp:Kaj
TeKCTyaJHe JaTOTeKe KOja je OTBOpeHa OMO UyBaH Kao jJeJIMHCTBEH HU3 KapaKTepa,
oliepaliije yMeTama 1 dOpucama TeKcTa dujie 01 BpeMeHCKH jako ckyte (peaa O(n),
rJie je n JAy’KUHA TEKCTa) U FHbIXOBO Y3aCTOIHO M3BPIIABAhe HAJl HEKUM JLy TATKAM
TEKCTOM OM UMAJIO 33 MOC/IEINILy U3y3eTHY HeedUKACHOCT euTopa TekcTa. Kako
Ou ce 0Baj MPOOJIEM IPEBA3UINAO OCMUIIL/BEHE CY PA3JIMIUTE CTPYKTYPe Mo/ IaTaKka
Koje oBe omeparuje Bpine edpukacHuje. Hajmosuaruje mehy muma cy odagep ca

pazmayuma (edr. gap buffer), yorce (enr. rope) u wabesa geaosa (eHr. piece table).

2.1 bBbadep ca pazmamuma

Badep ca paszmanuma mpeacraB/ba oapeheHn BHI IIPOIIHPEHha HU3a KapaKTepa
Koju oMoryhasa edukacHuje omepaluje ymMeTama U OpHUCaIba Y CUTyaIldju KaJia
ce M3MeHe BpIlle Ha OJIMCKUAM JioKarujama y Tekcry. OBa CTpyKTypa IojaTaka
ce 3aCHMUBA Ha UJIEjU Jia MOCTOjH jeJaH JIMHeapaH HU3 Yhja je CpeuHa ,IIpas3Ha’,
JIOK ce ca JieBe U JiecHe CTpaHe HaJia3u TeKcT. Kako ce BpIe m3MeHe HaJI He-
KUM JIEJIOM TEKCTa TAKO Ce CPEJINHA ,IoMepa’ MPEBIaYeheM MMOCEIHEr eJIeMEeHTa,

JleBe CTpaHe Ha Moverak jiecHe uiam obpayTo. Kaga ce dadep momyru (pasmak

4
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HUje JIOBOJbHO BEJIMKHU 3a HOBY Ollepalujy), Taja ce ajonupa HoBu dadep Behumx
JUMeH3Hja, Hajdernrhe TBOCTPYKO Behe juMensuje, U y mera ce KOMUpa TEKCT U3

crapor dadepa [L0].

Y omHOCY Ha KJacwu4yaH HU3 KapaKTepa, oliepaliije HaJ dadepoM ca pasmarmma
Cy BpeMeHCKH JiocTa eUKACHUje jep ce He 3aXTeBa peasioKallnja Hu3a MPU CBAKO]
n3Menn. EdukacHocT oneparuja ymerama U Opucarma Ipe CBera 3aBUCU OJI TOTa
KOJINKHN je pPasMaK I/I3Meby MHAEKCa Ha KOME Ce€ BpPIIN M3MeEHa TEKCTa M JIeBe HJIN
JlecHe TpaHuile pasmaka. Ako je pasmak Beli Ha moTpedHOj O3UIIMjH, BPEMEHCKA
ciioxkenoct ose omeparmje je O(1). Mebyrum, ako je pasmax Ha jeJHOM Kpajy
a MoTpeDHO je Jla ce Mema JPYyrH Kpaj Tekcra cjoxkeHoct he dutu O(n). VY
IIPOCEYHOM CJIYYajy BPEMEHCKA CJIOKEHOCT HABEJICHUX Olepallfja je KOHCTAHTHA,
jep ce kKapakrepu Hajuernthe nunry (u Opuiry) jegan 3a apyruM. Tpeba HarmomenyTn
U TO Ja je ¢ BpeMeHa Ha BpeMe TMOTPEeOHO BPIIUTU peasioKallfjy Husza, Koja je

JITHeapHe CJI02KEHOCTHU y OJIHOCY Ha JIy?KHUHY TeKCTa.

Pazmarpana crpykTypa mnojaraka je jeJHOCTaBHaA 3a UMILJIEMEHTAIN]Y U YeCT je
n300p NP UMILJIEMEHTAIUjU TeKCT eauTopa. [losnaru reker equropu Emacs [2] n

Notepad++ [3] xopucre 0By cTPYKTYypy HOJATaKa ¥ CBOjOj MMILIEMEHTAIM]H.
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MpasaH Gadep —>| ] I l l I l l I l

oo — s O]

Y6auyjemo

nHpekc 1

[— Peanokauyuja
Y6auyjemo

"PASMALMMA'Ha — B A | ® E P _ P A 3 M A U U MAD]]

MHAaeKc 6

Y6 j "CA_"
auyjemo —.BAcDEP_D:‘jPAsMAuMMA

Ha UHAEeKC 6
J

Momepamne
pasmaka B A ® E P CcC A P A3 MALWMMA

Cauka 2.1: Unycrpamuja dadepa ca pazmakom

IIpumep 1. Ha cauvu|2. 1| apurasana je usyctpayuje paga dapepa ca pazmarom.
V apeom xopaxy bagep je upasan. YV caegehem xopaxy ce gogaje wucka ,,0” wa
aovwetwiny uosuyujy. Ilocae wota wa xpaj Wekcwa ce gogaje wucka ,adep 7, a
aocae Wola U HUCKa ,padmayuma’.  Tlowtno je bagep y wWom WPEeHYWKY UYH,
spwu ce peasokayuje. Kaga ce Wekcii upekotupa iy HO8U HU3, GOMEPA ce TOYETAK
UPA3HOT GENQ HA HCEHEHU UHJEKC U 8PUIL ce YMeTnatbe Ho8e Hucke. Y Tocaegroem

Kopaxy ce gogaje Hucka ,ca_” Ha ungexc o6poj 6.

2.2 VYxke

Vxke je OuHapHO cTad/JI0 y KOME CBU YBOPOBU KOjU HUCY JIUCTOBU CaJIpPKe OpOj
KapakTepa y JIEBOM IOACTAad/Jy TOI 4BOpa. ¥ JINCTOBUMA Ce HaJla3e HHUCKE KOoje
caJIpzKe JieJioBe TeKcTa. Kasa ce mpohe Kpo3 JIMCTOBE PeIOM OJT IIPBOT JINCTa, CJIEBA,

JT0 Kpajiber JIeCHOT JINCTA, J00Hja ce TeJoKynaH TekcT [7].
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IIpesHOCT OBE CTPYKTYpe HojaTaka y OJHOCY Ha OOMYaH HU3 KapaKTepa je IMITO
olepalmje Kao IITO Cy yMeTambe, OPUCaibe U IIPeTpara TeKCTa, y IPOCETHOM CIydajy
umajy Bpemencky cioxkenocr O(logn) (rme je nm myxkuna rtekcra), a He O(n).
Takobhe, Huje MoTpedHO YyBaTU TEKCT Y HEIPEKUIHOM JIe/ly MeMopHje, Beh JieioBu

TEKCTa MOTY OUTHU pasdalaHu 110 MEMOPUjH.

Jlorme cTpane ykeTa Kao CTPYKType MojaTaka Cy HEIITO CJI0XKEHUja CTPYKTYPa,
300r Yera cy dernihe T'peIIke Kako y pajy ca HbOM, TaKO U IIPU HEeHO] MMIIJIEMEH-
raruju. [Topes Tora, 3ay3mma BHIlle MEMOpHje HETO OOMYAH HU3 KapakTepa (300r
norpede 3a dyBameM yHYTpaIlbUX 4BopoBa cradsa). IIpumep Tekcr emmropa
KOjU KOPUCTH y2Ke y cBojoj nmiutemenTarmju je Xi [4]. Ha courm IIPUKa3aH je

[IpUMep y2KeTa KOju cajipku TeKcT ,,060 je upumep yorcetlia’”.
)
B@ /
E

c / \ D
OBo_je _npumep _yXeTa

Cauka 2.2: Ilpumep yzkera

IIperpara

[IpucTyn kapakTepy Ha i-TOM HHJIEKCY Ce BPIINA TAKO IITO Ce PEKYP3UBHO IIPO-
Jla3u KpO3 CTadJI0 TMOYEBINHN O KOpeHa. AKO je MHIEKC MambW Ol BPEIHOCTH Y
TekyheM YBOpY, HACTaB/baMO IIPETPAry y HEeroBOM JIEBOM IMOACTAdIy. Y CyHmpoT-
HOM O/ 7 C€ Oy3UMa BPEJTHOCT KOjy UyBa TPEHYTHHU YBOP U HACTAB/ba CE IIpeTpara
y BEroBOM JiecHOM T101cTad y. Kaja ce nanhe na juct Bpaha ce i-Tu KapakTep u3
HICKe Koja ce Hajasu y uBopy. CJIOKEHOCT olepalldje je McTa Kao KO Iperpare

dunapHor crabia, a 1o je O(logn) 3a damancupano cradiro.

IIpumep 2. IIpumep upetipaie yorcewia uryctiposar je na cauvw (2.5 Hexa je us

yorcetia Koje cagporcu wekci ,060 je upetpaia yotcetiom” GowpedHo goreathiuiliu
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rKapaxiiep wexciwa na ungexecy 10, w). kapaxwep " Ipetparta xpehe us xopena
KOJU Cagpotcu gyotcumy yYyKyurot Wekcia, Ua Towino je WPaAHCEHY UHJEKC Marbl
0g BPEGHOCTIY Y KOPEHY, TUPETWPAIa CE HACTLABMNG Y HETOBOM NEBOM TWOGCTLAONY.
Caegehu weop cagpotcu epeghoctti 9, wio 3Hayvy ga je wparceru uHgexc eehu
og epegroctiu. Qg epeghoctiu 10 Wpasrcenor ungekca ce o0gyauma 6pegroctl Y
wexyhem w8opy u TPewpara ce Hacas.na Y GeCHOM TOGCTLaOAY TWPEHYTHOT YE0PG.
Caga je wpascenu ungexc 1 u on ce wopegqu ca 8pegrHowhy Yy WPEeHYWHOM 4E80DY.
Howio je 1 marve 0g 6 tpesasu ce y ae6o togcmadro. Y caegehem wsopy epegroct
je 2 ta ce wonoso uge Yy Ae6o wogcwiadro. Ha kpajy ce maunadu wa AuC KOjJU
Cagpotcu, HUCKY e’ U goreatlia ce KapakwWep na ungexcy 1 wWj. wapaxtmep ",

WO je UCTUPABHA 8PEGHOCTI.

=)
2/
@-/10\

c@/\@o
E / G ..//\ H
© @ /@1 @
e@ @ @ @

para Y>KETOM

Cnuka 2.3: IIperpara momohy y:kera

IIpe Hero mro Oyme odpabhena omeparuja Opucarma, IpBO he OUTHU yBeIeHe IBe
HOBe ollepailirje Koje he dutu norpedue 3a mweny peasmsanujy. lIpsa onepanuja je
Ha/IOBE3WBAIbE jeTHOT yrKeTa Ha JIPYro, JIOK je JIpyra omepalyja JIe/beme jeTHOr

y2KeTa Ha JIBa HOBa Y KeTa 110 HEKOM KapaKTepy.
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HanosesuBame

Hagosesusare (eHr. concatenation) je omeparnuja KOjoM ce Ha yKe, KOje CaJapKu
TEKCT t1, HAJ0BE3Yje JIPYTO y2Ke KOje CaJIP:KU TEKCT to U JI0OMja ce HOBO yKe Koje
canpxKu TekcT tits. HamoBesuBame jBa yKeTa, r; U Ty, Ce BPIIU TAKO IITO CE
HaIllpaBU HOBU POJIUTE/HCKU YBOP 4Yuje he JieBO jere OUTU KOPEH O] 7'y, & JIECHO
KOpeH 011 5. Bpemanoct noBor uBopa he dutm cyma JIy’KWHA HUCKUA Yy CBUM JIH-
croBuMa yzkera r1. OBa BPEIHOCT Ce padyHa PEKYP3UBHUM OOUJIACKOM 11, TJIE Ce
Ha KOHAYHY CYMY J0/Iaje BPETHOCT TPEHYTHOT YBOPA M 3aTUM Ce PEKYP3UBHO OOU-
Ja3u JIecHO mozcTadbiao TpenyTHOr uBopa. CioxkeHoct ose omeparmje je O(logn)

3a Dajancupano cradsio. llpumep HajoBe3mBaba JiBa y2KeTa ce MOYXKe BUJIETH Ha

conr [2.4]

® ®
< e @

OBo_ je_ cnajarbe_ y>xagm

®
PN
Cc @\ G
@F

VAR
OO

cnajarbe_ y>xagu

: /
(®)

OBo_

Cruka 2.4: HasioBesupame J1Ba yKeTa

ememe

Jlemere (eHr. splitting) y»kerta r KOjU CaJp:KU TEKCT ¢ 1O MHIEKCY i Ha J1Ba

yKeTa, 71 U T9, KOjU caJprKe TEKCTOBe ty W to, IJe t; CaJIp:KHU KapakTepe Of



I'JIABA 2. CTPYKTYPE IIOJJTATAKA YV TEKCT EJIUTOPUMA

novyerka Tekcra ¢ 710 i-Tor uHjeKca (yKibydyjyhu n KapakTep Ha i-TOM HHJIEKCY ),
a 1y caJpKu KapakTepe JIECHO O/T 1-TOT' MHJEKCA I1a, JI0 Kpaja TeKCTa t, BPIIU ce Ha
cinenehn nauna. Hajnpe ce Hama3m -t KapakTep: ako je TO MOCJEIbUA KapaKTep
HIUCKe Yy JIUCTY OHJIa Ce He PaJId HUINTA. Y CYIPOTHOM Ce JIUCT JeJIU Ha JIBa HOBA
JINCTa, TJe je 1-TU KapaKTep IOCJeIbl KapaKTep HUCKe JIeBOT JnucTa. Heka je
JIUCT Y9UjU je i-TU KapakKTep IOCJeIbN y HUCIHU O3HavueH ca lg. JIucrtoBu crabia
jnene ce y ase rpyme Ly u Ly, Tako 1a ce y L Haja3e JUCTOBU JIEBO OJ [y Kao U
caMm lg, MoK ce y Lo HAa3€e aucToBu JecHo of l;. JIucrosu us rpyne Lo ce o/Bajajy
0JT TJIABHOT' yKeTa 1 3aTuM ce MelycobHo crajajy. Asropuram ce 3aBpliiaBa Tako
TO ce dajaHcupajy jaBa HOBoJoOUjeHa yzkera. (CJI0KEHOCT olepaliuje J1esberba

y2KeTa je McTa Kao M KOJ, IIPETXOTHO pa3MaTpaHUX OIepaIlrja.

IIpumep 3. Ha cauyul2.9 je uayctuiposan toctuytar generva to ungekey 10. Ipso
ce UPoHaAa3U KapaKkep Ha gathoM UHJEKCY Ha HAYUH OTUCAH Y gealy O UPetlpasu.
Satum ce uposepasa ga Au je Waj Kapaxiiep LoCAeGrU Y MUCTTY, Ta TOUTHO jectie,

epwiy ce Gogeaa na ly u ly Go Wom Auctiy.
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Cauka 2.5: Jlememe yxkera 1o uagaekcy 10



I'JIABA 2. CTPYKTYPE IIOJJTATAKA YV TEKCT EJIUTOPUMA

YMeTame

Jla Ou ce HeKHM TEKCT t YMETHYO Yy y2Ke 7 IIOY€eB OJI MHJIEKCA ¢, JOBOJHHO je Jia ce
HMCKOPHUCTE MIPETXOIHO JeduHICcaHe olepalije Je/beiba U KoHKaTeHamuje. Hajupe
ce yKe r TOJIeJIM TI0 WHIEKCY %, YUMe ce JI0OMjajy JBa yKeTa 11 U T9, 3aTUM Ce
Ha 7| HAJIOBEXKE TEKCT t umMe ce Joduja HOBO ykKe r3. Ha Kpajy ce Ha yxKe 13
HajloBexke 1. OBa oneparmja ce cacroju ox Tpu oneparmje caoxenocru O(logn),

TaKo Jia je mweHa ykymHa cioxkenoct O(logn).

Bpucame

YKOJIMKO je TOTpeOHO 0OpUCaTH CETMEHT TEKCTa { CMEIITEHOr Y YKeTy I KOju
[OYUEbe Ha -TOM KapaKTepy, a 3aBpiuasa ce Ha (i + [)-ToM KapakTepy, OHJa ce
TO MOYXKE YPaJIUTU y Tpu Kopaka. [IpBo ce BpIm ne/beme yKeTa 1 10 HHICKCY
1 Ha JIBa YXKeTa Iy W T9, 3aTUM Ce yXKe 'y JeJU 10 [-TOM WHJEKCYy Ha '3 U Ty4.
VY nociiemeM KOpaky, HaJOBE3UBAILEM 1'| U T4 Ce JI00Mja KOHadaH pedysartar. U3

UCTUX pasJiora Kao KOJ yMeTara, CJIozKeHoCT omepanuje opucama je O(logn).

2.3 Tabesa memoBa

Tabeaa genosa (eHr. piece table) je cTpyKTypa mojaraka Koja ce CacTOjU O
nBa dadepa y KojuMma ce HaJa3W TEKCT U ITOBe3aHe JINCTEe YBOPOBA KOjU ITOKAa3Yjy
Ha TekcT y dadepy. TekcT enuTop KOju je MMILIEMEHTHUPAH TOKOM PaJa Ha OBOj
TE3U KOPUCTU OBY CTPYKTYpPY MOJIaTaka, Tako Jla he oHa OWTH HEIITO JeTa/bHUje

OIlMCaHa Hero IIpeTXOoJHe ABe€ CTPYKTYpe IIoJaTaKa.

Y npBu dadep ce yunTaBa TEKCT Koju ce Beh HajIa3mo y JaToTeru KOjy CMO
orBopwin u Taj dadep ce HazuBa opuiunaanu dagep (eur. original buffer). On

TPpEeHYTKa yduTaBalba TEKCTa U3 JaTOTEKE Ila Ha/la/be OH OCTaje HEITPOMEILECH.

Y apyru dadep, koju ce HaszuBa bagep 3a gogasare (eHr. add buffer), monaje
ce TEeKCT KOjU ce TOKOM BpeMeHa yImcyje y TekcT eaurop. CBaku myT Kaja ce
JioJlaje TEKCT, 0e3 003Wpa Ha TO HAa KOM MECTY Teda M3BIIUTHU JI0JIaBaibe, TEKCT Ce
Jo/aje Ha Kpaj dadepa. BaxkHo je HamoMeHyTH Jia Kaja ce OpHIe TEKCT, OH ce

He Opuite u3 dadepa 3a Jo7aBame, Beh octaje y mwemy. Ha oBaj mHauun ce HE y

12



I'JIABA 2. CTPYKTYPE IIOJJTATAKA YV TEKCT EJIUTOPUMA

KOM MOMEHTY He jaBJba MOTpeda J1a ce BPIIHU IIOMepae TeKCTa Koju ce Beh Hama3n

yuyTap dadepa [5].

[TocTaBspa ce muTame Kako je OHJa Moryhe UCIUCATH TEKCT y MPABUIHOM PEJIo-
caeny. To ce mocTuzke KopurhemeM JIBOCTPYKO ITOBE3aHE JINCTE YUjU CY €JIEMEHTH
T3B. geckputiwopu geaosa (eHr. piece descriptors). CBaku JECKPUITOD CAJIPKU
nHMOpPMAIIjy 0 TOMe Ha KOju OJ1 JiBa dadepa mokasyje, Ha KojeM HHJIeKCy dadepa
MOYHEHe TEKCT U KOJIUKA je JiykuHa Tor Tekcra. Ciremehn KO/ mpuKasyje “IaHCKe

npoMenJbuBe Kjace PieceDescriptor y umiuiementanuju egutopa JET.

class PieceDescriptor {

//

private:
SourceType m_source;
size_t m_start;
size_t m_length;

s

IIpennocT oBe CTPYKType je IITO je jeJHOCTaBHUM ollepallijaMa, yMeTambeM U
OpucameM 9BOpPOBa U3 IOBe3aHe JIMCTe, Moryhe e(puKacHO BPIIATH U3MEHE TEKCTA.
Mamna je moreHIHjaJHO BEJIUKO MEMOPHjCKO 3ay3ehe dadepa 3a JjiojaBambe Kao u
dparmenTalyja Ha JOCTa BEOMa MAJUX ,JIeJ0BA”, IITO YNHU IIPETPAry KpPo3 JIUCTY

Mambe epUKaCHOM.

[Ipu naUIMjaM30Baky Tade e j1eJ10Ba OpurnHaaHu oadep, dadep 3a go1aBambe
U TI0BE3aHa JINCTA JIECKPUNITOPaA Cy IIPa3HU, 3aTUM Ce€ ITPOBEpaBa J1a JIM ce OTBapa
rocrojeha jaroreka W ce Kpeupa HOBa, U YKOJIUKO ce OTBapa IocTojeha, meH
caJIpKaj ce KOIMpa y OpUTIMHAJHE Oadep U y JIUCTY ce J0/aje jeJIaH JTEeCKPUTITOD

KOju ITOKa3yje Ha 1eo Taj dadep.

Y HacTraBKy TekcTa Ouhie onmcaHe OCHOBHE OIepalifje HaJ, OBOM CTPYKTYPOM
nogaraka. Hajmpe he dutu yBejiene neke o3nake Koje he dutu ynorpedb/praBamne 3a

CB€ HaBeIeHEe onepauﬂj e:

® 1 - JIy’KMHA yKYIHOI' TEKCTa,

e m - OpOj ejleMeHaTa IoBe3aHe JINCTE,

13
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e [, €{0,1,....m — 1} - cKylI BAJIMJHUX WHJEKCA TEKCTA,
e [, €{0,1,....m — 1} - cKyn BaJUJIHUX MHJEKCA [OBE3aHE JINCTE,
® p; - II0YETAK I-TOT JIECKPUIITOPA, TJie je ¢ € [,,,

e d; - Ty»KuHa 1-TOT JAECKpUITOpa, Tae je ¢ € I,,.

YHOIIIElhEe TEKCTA

Heka je morpedno mojiaTé HEKM TEKCT JyKHUHE d y TEeKyhu TEKCT I0YeB O]I
nozunmje i € {0,1,...,n}. Pasmorpumo Hajupe jBa crierujaiana ciydaja 3a HHJIEKC

i
1. ¢ =0: Y oBoM ciyuajy ce J10/1aje HOBU JIECKPHUIITOD HA MOYETAK JIUCTE.

2. 1 =mn: Y 0BOM CJIy4ajy ce Jiojiaje HOBH JICCKPUIITOD Ha Kpaj JIUCTE.

3a cBe ocTaJsie caydajeBe IIpoJa3n ce KPo3 JIUCTY JECKPHUIITOPA CIeBa Ha JIECHO.
Heka je cyma gyKuHa CBUX JIECKPHUIITOPA IIpe j-TOT, IIpu 4eMy je j € I,,, jeaHaka
5. 3aycTaBJbaMo ce KaJ1a OyJie BaXK1o ycIoB s +d; > i, Te je j HHIEKC eJIeMeHTa

JILCTE Ha, KOM Ce HaJla3uMo. Pa3mKyjeMo JaBa ciydaja:

1. s;+d; = 1: Y oBom ciryuajy yOallyje ce HOBU JECKPUIITOP U3a j-TOI' €JIeMEeHTa

II0B€3aHE JIUCTE AECKPUIITOPA.

2. s;+d; > i Y oBOM cjIydajy ce TPEHYTHH JECKPHIITOD Jesid Ha J[Ba TaKO
Jla JIEBU CaJPKH ¢ — S; IIOYETHUX KapaKTepa OPUTMHAJHOI JEeCKPHUIITOPa, a
necan ocrase. OBO ce MOCTHXKE TaKO INTO CE JIy?KUHA j-TOT JIECKPUIITOPA
IOCTaB/ba Ha ¢ — §;, 3aTUM Ce IIPaBH HOBHU JECKPHIITOD YHjU je HOo4YeTak
p; + (i — s;), a gyxuna d; — (i — s;) u ymehe ce ucupen j-ror. Ha xpajy ce

JI0/Iaje JIECKPUIITOP ca HOBUM TekcToMm m3melhy oBa jiBa.

Cuoxkenocr ose oneparje je O(m + d), jep ce Kpo3 JINCTY MPOJIa3Ku HAJBUIIE M
nyTta. /logaBame HOBOT JECKPHUIITOPA U JIeJbeHhe IPEeTXOTHOT Ha JIBa Cy Olepariije

ciioxkenoctu O(1), 10K JoaBame HOBOT TEKCTa, jiyKuHe d y dadep nma CJI0KEHOCT

0(d).
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IIpumep 4. Ha cauyu[2.6 uayctuiposan je Goctuytak yrowera Wekcwa y Wabesy
genosa. Ha tGouettixy wabenra cagpoicu camo jegar geckputihop Koju UoKa3yje Ha
Hucky ,,080 je Upumep ywoca” y opuiurasrom oagepy. 3atum ce wa ungexc 7

7. Howwmo easrcu ycaos sg + dy > 1 Wy.

Yy wadeau gogaje HUCKQ ,JegHOCTLABAM
0419 > 7, wpenytny geckputiiop ce geau Ha gea wosa. lIpsu Koju uokasyje Ha
opuTuHaAry dagdep ca Touetikom Ha ungercy 0 u gyotcure 7 u gpytu Koju TLouwurbe
Ha ungekcy 7y oputunaarom dadepy u uma gyscuny 12. Batium ce Ho8a HUCKG
emewtna Yy bagep 3a gogasarse u gogaje ce Hoeu Geckpuuiiop Koju UoKasyje Ha Yy

U cmewtla ce udmehy gea wogemena geckpuTmOpa.

o Pi = (
1: | OBO je NpuMep yHoca ’ ert=o,
length =19
source = ‘original’

)

/\

Original buffer = |‘OBo je npumep yHoca’

4\/
Piece = ( Piece = (
start = 0, start = 7,
length =7 length =12
source = ‘original’ source = ‘original’

) )

2: OBO je jegHOCTaBaH | NpuMMep yHoca

Piece = (
start = 0,
length =12
source = ‘add’

Add buffer = ‘jegHocTaBaH ’

Cnuka 2.6: [Tupmep ymerara TekcTa y Tadesry JiesioBa
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Bpucame

Bpucame nena TekcTa qnju ce MHIEKCH HaJIa3e y [EJI0OPOJHOM HHTepBay [p, k),
e cy p € I, k € I, U{n}, ce Bpimm anasorao ymeramy Tekcra. [Iposasu ce Kpo3
[IOBe3aHy JIUCTY CBe JIOK He OyJie UCIYH€eH YCJIOB S; +d; > p 3a HeKo ¢ € [I,,. 3arum
ce peJIoM TPOJIa3l KPOo3 CBe JECKPHUIITOPE KOJU CAJIp:Ke TEKCT UUjU CYy WHJIEKCH U3
oucera [pj,p; +d;) 3a j >4, j € I, u uMajy mpecek ca [p,k) 1 BPIIH Ce IHIXOBO

aXKypupame Ha OCHOBY cjieJiehux mpaBuia:

1. Ako je mpecek cyduxc omcera [p;,p; + d;) ayxkuHe d,, OHIa Ce OLy3UMa

cyduKC o1 JeCKpUITOPa TaKO IITO My Ce CMarmbyje MyKUHa 3a d.

2. Axko je mpecek mpedukc omcera [pj,p; + d;) ayxuse d,, OHIA Ce OLy3UMa
npeduKC 01 JECKPHUIITOPA TAKO IITO My Ce IOMepa II0YeTaK y JIeCHO 3a d,

cMarbyje Jy»KIHA 32 UCTO TOJIHKO.
3. Ako je mpecex 1o orcer [p;,p; + d;), OHIa ce OpUIlle 1e0 TEeCKPUITOP.

4. Axko je [p, k) cagpxan y [pj,p; + d;) u Huje Hu npeduKc HE CydUKC OICera,
OHJIa Ce JEeCKPUIITOD Je/ii Ha JBa HOBa, L€ IIPBU CAJPXKHU OLCEr [p;,p), &

npyru [k, p; + d;).

[Iomro ce OpucameMm Mema jeaH WM BUIIE JIECKPUITOPA y IIOBE3aHO] JIMCTH,
Tpeda MPUMETUTH HEKa IpaBUJIa Be3aHa 3a rope HaBejleHe ciaydajeBe. AKo ce
Mema BHUIIE JIECKUNTOPA Yy jeIHOM OpHcamy, OHJa Ce OHH MOpajy HaJa3uTh Ha
y3aCTOIMHUM To3utyjama y moBe3anoj jmctu. Ciydaj 1. Moxke BaKUTH caMo 3a
[IPBU JECKPUIITOP KOju he OUTH mpoMereH y Opucamy. AHAJIOTHO, C/Iy4aj 2. MOXKe
BasKHTHU CaMO 3a IMOCJeIbN KOju he OUTH MPOMEmeH, JIOK CIyYaj 3. MOYKE BayKUTU
3a cBe Koje he ce mpoMeHUTH. Y KOJUKO 3a HEKH JICCKPUIITOP BaKu CJaydaj 4, oHJIa

je OH jeMHU JECKPUIITOP KOju he ce axKypHupaTu.

Bpemencka cioxkenoct dpucama Tekcra je O(m), jep ce mpoJiasu Kpo3 HajBUIIe

m eJiIeM€HaTa IIOBE€3aH€ JIMCTE U CBAKO azKypupambe AECKPUIITOPa je CJIOZKEHOCTHU

0(1).

IIpumep 5. Ha cauyu[2.7 uayctuposar je toctuytak dpucarba Wekciia us wadese
genosa. Ha Gouetixy Wabesa genosa cagpoiicu camo jegar geckpulilop Koju UoKa-

3yje Ha MUCKY ,,equillop JegHOCTLA8HOT Wekca” Yy opuiunasrom oagepy. Iatum
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ce u3 wadene geaosa odpuuLe HUCKa ,JegHOCTLABHOT

" Koja Towure Ha ungexcy 7,
a 3aspwasa ce Ha ungexcy 19. Tabeaa cagporcu camo jegar geckputinop, WaKo
ga he on dutiu asrcypupar wa ochosy uUpasuaa 3a dpucaree. Illowio eascu ga
je oucet [p,k) cagporcan y [po,po + do) wj. oucer [7,20) je cagporcan y otcery
[0,0 + 26) u wakohe nuje nwu Gpedpukre Hu cydurc ouceta, wio 3navu ga he ce
JecKpuuwop uogesutliu Ha §6a Ho6a geckputimopa. IIpsu koju Goxasyje Ha urgexc
0 y opuiunasrom dagepy u uma gyscuny 7 u gpyiu Koju Gokasyje na ungexc 20y

oputurasrom bagepy u uma gyorcuny 6.

1: EonTtop jegHOCTaBHOI TEKCTA

Piece = (
start = 0,
length = 26
source = ‘original’

)

/\

Original buffer = ‘ EOvTOp jeaHOCTaBHOr TEKCTa

N L

Piece = ( Piece =
start = 0, start = 20,
length =7 length = 6
source = ‘original’ source = ‘original’
) )
2: ‘ EouTtop | TekcTa ’

Cauka 2.7: IIpumep dpucama TekcTa u3 Tadese J1ea0Ba

NcnucuBame

YKOMKO je oTpedHO Jia ce UCHUIIE IEJOKYIaH TEKCT Ha CTAHIAP/HUA M3J1a3
WIN Y HEKY JIaTOTEKY, TO je Moryhe noctuhu Ha cienehu vauna. [Iposasu ce Kpo3
JINCTY JECKPUIITOPa OJ MOYeTKa 0 Kpaja M 3a CBAKHW JECKPUIITOP Ce HUCIUCYje
nogHuCKa oarosapajyher dadepa koja mounme Ha HHIEKCY p; U UMa Jy:KUHY d;,
rie je j € I,,. Ha coumm @ ce MOKe BUJIETH KaKO M3TJIea MPUKa3 jeJIHOT TEKCTA

romohy TabeJie JeoBa.
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Add buffer = ‘Beoma kopucHa’

Piece = (
start =0,
length = 14
source = ‘add’

)
Tabena genoBa je BeOMa KOPUCHa CTPYKTYypa nogartaka

Piece = ( Piece = (
start = 0, start =17,
length =17 length = 18
source = ‘original’ source = ‘original’

) )
/\.

Original buffer = |"Tabena genoBa je CTpyKTypa nogaraka’

Cauka 2.8: IIpukas pajga tabese jesioBa

ITo oBOM MexaHU3MYy IO KOME Ce IEJOKYIIaH TEKCT J00Mja HAJI0BE3UBAEM ,,J1e-
jioBa” Ddadepa je cama CTpyKTypa IoJaTaka J00mIa uMme. JeaaH oJl MO3HATHjHX

TeKcT eauTopa Koju o 2018. kopucTu Tabeisy Jes0Ba y CBOjOj MMILIEMEHTAIIN)U

je Visual Studio Code [1].

Onepanuja ucnucuBama caJip:Kaja Tadese JejI0Ba UMa BPEMEHCKY CJIOYKEHOCT
O(Xm dy) mj. jennaxa je cymu gy»kuHa CBUX JAecKpunropa. [LomTo je cyma cBUX
JyKWHa JeJIHaKa Jy?KUHU YKYITHOT TEKCTa, OHJIA Ce CJIOYKEHOCT MOKe je/ITHOCTaB-

Huje 3anucaru kao O(n).
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I'maBa 3

OcHoBHe (DPYHKIMOHAJHOCTH

3.1 Omnre nadopmarluje

Enurop JET 3a uctpraBaibe rpaduuKor KOPUCHUIKOT HHTEepdEjca KOPUCTH
ondsmoreky Dear ImGu. IIpe Hero mro Oymy onmcane OCHOBHE (DYHKIIMOHAJI-
HOCTU, Tpeda ce YIO3HATU ca CTPYKTypoMm koja eautopa JET. OcnoBua kjaca
je TextEditor, Koja mpejcraBaba camy armukanujy. Owna y cedu Moxke cajp-
JKaTu WHCTaHIEe Kjace TextBox, y K0jo] ce oJBHja CKOPO CBa JIOTUKA OBE allIu-
Kallfje U OHAa je HajOuTHHUja Kjaaca y oBoM mpojekty. OHa KOMYHHUIPA ca KJa-
com PieceTable, Koja IpejicTaB/ba UMILIEMEHTAIIA]y TadeJie JIeJI0Ba, MPEKO KJiace
LineBuffer. OBa KJjaca JieJli TEKCT y JIMHUje 3a UCIUCUBAE W ayKyphupa TEKCT
o moTpedu. Jomr Heke O 3HAYAjHUX KJaca caJp:KaHux y Kjaacu TextBox cy
Cursor, Selection u Scroll. O oBum Kjacama Ouhe Bullle pedn y HACTABKY
pana. Ha ciaumm IIpUKa3aHU Cy JWjarpaMu 3a IIOMeHyTe KJjace Ca HUXOBUM

JABHUM METO/IaMA.

3.2 OOb6paga yHoca

Tokom yHOCa m 00paje TeKcTa KOpPHUIINemeM eIUTOpa TEKCTa, KOPUCHHUK Be-
huHy KOMaHIM 3a/iaje MPEeKo TacTaType, JOK e MamW MPOIEHAT HUX 3a/aje KO-
purrhemeM MUIIa. JemgaH ol 3aJaTaka P UMILIEMEHTAIINji TEeKCT eIUTOpa jecTe
HCIIPaBHO OOpaJIUTH CBe OBaKBe yHoce. IIpe ommca obpase, npBo he dutu pedn o

caMUM KapaKTepuMa W HUXOBUM CIEeMuMOUIHOCTUMA.

"Mspoprn ko oBe OubMHMOTEKE MOXKE ce Tpey3eTH Ha CTpaHWIM: https://github.com/
ocornut/imgui
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I'VIABA 3. OCHOBHE ®YHKI[HOHAJIHOCTHU

Cruka 3.1: Ilpukas aumjarpama Kiaca 3a kKjace Cursor, LineBuffer, PieceTable,
TextBox, Scroll u Selection
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KapakTepnu

3a mmcame mporpaMmckor kKoja najdaenthe ce kopuctu ASCII komupame. ASCII
Tadesa IpeCcTaB/ba CTAHIAP/] 38 KOJIMParhe 3HAKOBA KOjU Ce KOPUCTHU 3a IPEJICTa~
BJ/babe TEKCTa y padyHapuMa. OHa npeciukaBa 3HaKkoBe (cjioBa, mudpe, 3HAKOBE
UHTEPIIYHKIINje, KOHTPOJIHE CeKBeHIle, UT/.) y OpojeBHe BpeaHocTH, oMoryhasa-
jyhm Ha Taj HAYMH ILUXOBO YyBalbe M MAHUITYJIAIU]Y y JUTATAJTHUM CHCTEMHUMA.
ASCII cranmaps kopucTu 7 OUTOBa 3a MPEJICTAB/bAILE CBAKOT KapaKTepa, OMOTY-

haBajyhu nipejcraB/barme 128 pasnauTuX KapakTepa.

Hewmajy cBu kapakrepu u3z ASCII tadejie BU3yeHy pelpe3eHTaIujy: KapakTepu
anja je BpeaHoct y tadeau ox 0 10 31 cy T3B. konwwupoanu kapaxwepu (€HT. con-
trol characters) Koju ciry:ke 3a cjlalbe CUIHAJIA 38 KOMYHUKAIH]Y Ca TepudepHIM
ypebajuma. Ocraan kapakTepu, unja je BpemgHocT usMmehy 32 u 127, ce mory npu-
Ka3WBaTU HA M3J1a3y ¥ HBbUX HA3UBAMO WLAMUGHUM Kapakiiepuma (eHr. printable
characters). Y Tabenn npukasaf je canapxkaj ASCII Tabeie.

o |12 |3 |4 |5 |6 |7 8|9 A B|C|D| E|F
0x | nul| soh| stx| etx| eot| enq| ack| bel| bs | ht [ 1f | vt | ff |cr | so |si
1x | dle| dcl| dc2| dc3| dcd| nak syn| etb| can| em | subl esc| fs | gs | rs | us
2x | sp ! |7 [ #S % & () [ * I+, |- /
3x(0 (1 |2 |3 |4 |5 |6 |7 |8 |9 ; < |=|>|7
4@ A |B |/C |D |E |F |G |H|IT |J |K|L |M|N/|O
5 P QR[S |T|U |V WX |Y |Z || |\ |] S
6x | ¢ a |b |c |d e |f |g |h |1 |] k |1 m |[n |o
x|p |q |[r |s [t |u |v |w |x |y |z [{ || |} |~ |del

Tabesia 3.1: ASCII Tabena.

YHoc nomohy Tacrarype

VKOJIMKO KOPUCHUK TPUTHCHE HEKH TacTep Ha TacTaTypu, TEKCT eJIuTop he
ra UCHHCATH CaMO aKO TacTep OJroBapa IITaAMIAHOM KapaKTepy WU KapaKTepy

3a dopmarupame Tekcra (kao mro cy Tab u Enter). Csu ocranm tacrepu ce
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WTHOPUIITY IITO OMoryhaBa Jla ce HEKIM O] lbUX KOImpajy Japyre komauzae. Ilopes
Tora, Moryhe je KOMOMHOBarm€ KOHTPOJIHOT M TITAMIIAHOT KapaKTepa KakKo Ou ce
KoJinpaJie JogarHe kKomane. OBO ce MOCTHKe MPUTUCKOM Ha J[Ba WK TPU TacTepa

ncrospemeno. Hajuenthe ce Bpiu koMOMHOBaIbE JIBa TacTepa, TJe je IPBU OOUTHO

Ctrl (aup. Ctrl+N, Ctri+Z, Ctrl+C).

Y emuTopy TEeKCTa MMILJIEMETUPAHOM NIPU pajly Ha Te3W, 00pajly OBUX YHOCA
BpI KopucHWYKa MeTosia handleKeyboardInput() kirace TextEditor. Omna
BPIIU TIEPUOJIMIHY MPOBEPY Jla JIU je MPUTUCHYT jeJlaH WJIU BUIE TacTepa y Ja-
TOM TPEHYTKY U Jia JIU je TOM KOMOWHAIIMjOM TacTepa 3a/aTa HeKa CIEeINjaJIHa
KOMaHa. ¥ KOJUKO jecTe, U3BPINaBa ce oaroapajyha komanma. AKo TO HEUje CIIy-
4aj, yrBphyje ce Ja Jin je MPUTUCHYT HEKU MITAMIAHU KapaKTep U YKOJIUKO jecTe,

npocsebhyje ce MeTo/in 3a YHOC.

YHoc momohy mwuiia

Hekana ce xomam/e 3a1ajy 1 ImyTeM Mula, Hajderthe paau moMeparsa Kypcopa
(eHr. cursor) u oznauasarea wekcwa (eHr. text selection). Ilomohy mwmma ce
Takohe MoxKe IIPUCTYIINTH MEHUjy y KOMe ce Hajlase JojaTHe KoMmaH e u anata. O
KypCOpy U O3Ha4YaBatby, Kao U JOJATHUM KOMaHaMa ouhe BUIe DeYH Y HACTABKY
pasga. Curaasm koju ce odpabhyjy cy Tacrep MuUIna KOju je IPUTUCHYT (JI€BHU, JT€CHI
WIN CPEJEbN ), HO3UIMja KyPCOpa MUIIA, Ka0 U TO JIa JIN KOPUCHUK KOPHUCTH je/laH

KJIMK, AYIJIA KJIMK WJINX AP2KU TaCTEP MUIIA.

NmnemenTanuja odpaje yHOCAa MUIIA je CJIOXKEHUja Hero KoJj odpajie YHOca ca
tactatype. Metoma handleMouseInput () knace TextEditor obpabyje cBe mo-
rabaje muma. OHa ce MEPUOIUYIHO MMO3UBA W BPIIHU IIPOBEPY /1A JI je KOPUCHUK
IPUTUCHYO JIEBU TACTEP HA MUIILY U YKOJIUKO jecTe, aKTUBHUPaA ce ojrosapajyha ko-
MaHa u upociehyje ce nmo3uiuja Muina. Takohe ce IpoBepaBa Jia Ju je KOPUCHUK
JIP2Kao JIEBU TacTep M YKOJUKO jecTe, aKTUBHUPA ce oJroBapajyha meroja u maJsby
JIBE TIO3UITUje MUIIA: Y TPEHYTKY KaJla je JyTrMe IPUTUCHYTO U KaJIa jeé OTIIYIITEHO.
Jom jenna Bpcra obpajie yHOCA MWUIIIA je moMepamwe Woukuha muwa (€Hr. mouse

wheel) KOJUM ce BPIITI XOPHU3OHTATHO ¥ BEPTUKAJHO CKPOJIOBabE (€HT. scrollz'ng).

IIpurncax Ha IeCHH TacTep MHIIa HEje odpaheH y MMIIeMEHTAIUJI PA3BHjeHOT TEKCT eIH-
TOpA.
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3.3 Kypcop

Jesman o/ OCHOBHEX ejleMeHaTa CBaKOI' eIUTOopa TeKcTa jecTe Kypcop. Hberosa
dyHKIMja je Jla O3HaYW MeCTO y TEKCTYy Ha KojeMm he duTum m3BpiieHa ciejeha
n3MeHa. YIJIABHOM je TIpeJICTaB/beH y By ypeheHor mapa pejia m KoJioHe Ha
KojuMma ce Kypcop Hajsasmu. Vlako cy y oBoM pajy JI0 cajia MecTa Ha KOjuMa ce
BpIIle U3MEHe TeKCTa pedepeHInpana MoMohy WHIEKCa Je JMHCTBEHOT HU3a KapakK-
Tepa, pelpe3eHTalja y Buay ypeheHor mapa je HHTYUTUBHUja U IIpPErJieHuja 3a
kopucauka. Ctora ce oBa pernpesenTtanuja kopuctu u y kiacu TextCoordinates

€IUTOPa TEKCTa MMIIJIEMEHTUPAHOI' IIPU pa/y Ha TE3U.

class TextCoordinates {
/)
public:
size_t m_row;
size_t m_col;

};

Tpeda, Takohe, HAITOMEHYTH Ja Y OBOj PEIPE3eHTAIIUjH 00€ KOOPAUHATE TTOUNbY
oJ1 jeJlaH, a He OJi HyJa Kao KOJ WHJIEKCa, Ka0o U Jia Ce BPEIHOCT KOJIOHE MOXKe
KpeTaTn y 1eaodpojHoM uaTepBaiy [1,d+ 1], rue je d qy:KuHa TpeHYTHOT pejia Ha

KOM Ce Kypcop HaJIa3W.

Kypcop ce na BehmHm mamHammux padyHapa MOMeEpa MO3UIIMOHHPA-EM MMUIIA
Ha Ke/beHO MEeCTO W IPUTUCKOM Ha JIEBU TacTep WM, aJTepPHATUBHO, ITOMONY
cTpesuiia Ha Tactarypu. Takobhe, mpuTuckoMm Ha Tactepe Home m End Bpmm ce
moMepame Kypcopa Ha IMoYeTak, OJHOCHO Ha Kpaj TPEHYTHOr pefa. ¥ HapeIHOM
IIPOrPaMCKOM KOJIy HJIyCTPOBaHe Cy HEKe O/ MeTO/Ia 3a ITOMepathe Kypcopa, JI0K ce
Ha, CJIAITA MOYKe BHJIETH KypPCOP y TEKCT eUTOPY IPeJICTAaB/beH OeJIOM yCIIPaB-
HOM IIPTOM. ¥ CTaTYCHO] JJUHHUJU MOI'Y C€ BUJIETH TPEHYTHE KOOpJMHATE Kypcopa,

Tj. peJiHu OPOj HEroBe BPCTE U KOJIOHE.

class Cursor {
public:
/7.
void moveRight(size_t times = 1);

void moveLeft(size_t times = 1);
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void moveUp(size_t times = 1);
void moveDown(size_t times = 1);
void moveToBeginning();

void moveToEnd();

void moveToEndOfFile();

/7

m JET - O X

#include <

int main(int argc, char** argv) {
std::cout k< "Hello world!"™ << std::endl;

return 6;

test_file.cpp | C++ | Row: 4 Column: 12

Cruka 3.2: [Ipukas Kypcopa y TEKCT eauTopy

3.4 Ormnepanuje ca nmojeANHAYHUM KapaKTepuma

YHOC

Jenna o1 0CHOBHUX (DYHKITMOHAJTHOCTH TEKCT €JUTOPA je YHOIIEHe TEKCTa Ka-
paKTep 10 KapakTep. 1aj YHOC ce BPIIM TAKO MTO KOPUCHUK MPUTUCKA TACTED 3a
o/iroBapajyhu mraminany KapakTep U OH ce YHOCH Ha TPEeHYTHY MO3UIHjy Kypcopa,
Tj. WCHpes KapaKTepa Ha KOM Ce HaJa3W Kypcop, YKOJIUKO HUje Ha Kpajy pela,

KaJla C€ YHOCH HU3a IIOCJICAILET KapaKTepa.

YHOC ce MMIIJIEMEHTHPA TAaKO IIITO Ce JIOXBaTe KOOpJUHATe Kypcopa U IPOCIe/ie

dyuknmju textCoordinatesToBufferIndex (TextCoordinates coords) Koja Ipe-
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Bo/M ypeheHU map BpCTe W KOJIOHE Y WHJEKC KOHTHHYAJHOT HU3a KapakTepa. 1o
ce TIOCTIXKe Ha cjejiehn HauYrH: BPeIHOCT WHJEKCa ce nHunurjaansyje na 0, a 3aTum
ce MpOoJIa3u KPO3 CBE PEJI0BE M3HA/[ TPEHYTHOT, MOYEBIIN OJ] IIPBOT, U HA UHJIEKC
ce monaje d + 1 (momaje ce jeman jia Ou ce ypadyHao W 3HAK 3a HOBU PeJI), TJE
je d myxwmnHa Tor pesa. Kaja ce crurme Jio TPEHYyTHOT peja BPEIHOCT WHJEKCA
ce yBehaBa 3a BpeJIHOCT KOJIOHEe yMarbeHe 3a jeman. Hapeanu mporpamcku KO

WIyCTpyje pajl oBe DyHKIHje.

size_t LineBuffer: :textCoordinatesToBufferIndex

(const TextCoordinates &coords) const {
size_t index = O;

for (size_t i=0; i < coords.m_row-1; i++)

index += lineAt(i).size() + 1;
index += (coords.m_col - 1);

return index;

Kana je jmodujen mHIekc HU3a KapakKTepa, OH ce mpocjehyje Tadenau JesioBa
3ajeJTHO ca IPUTHUCHYTHM KapaKTepoM U O/iroBapajyhm KapakTep ce YHOCH Ha OJI-
rosapajyhoj mosuiuju u Kypcop ce momMepa 3a jeJlHo MecTo y jecHo. Ha npumepy
dyukmje insertCharToPieceTable koja mpunaja Kiaacu TextBox ce moxke Bu-

JIETU TIOCTYTIaK yMeTama KapaKTepa y Tadesy JejloBa.

bool TextBox::insertCharToPieceTable(char c) {
auto coords = m_cursor->getCoords();
size_t index = m_lineBuffer->textCoordinatesToBufferIndex(coords) ;

return m_pieceTableInstance->getInstance().insertChar(c, index);

Bpucame

Bpucame nojeiuaavnnx KapakTepa ce BPIIU TaKO IMITO KOPUCHUK TO3UITUOHUPA
Kypcop Ha »Ke/beHO MEeCTO W IPUTHUCHE TacTep 3a Opucame KapakrTepa. 1peda

HaIlOMEHYTH Jia II0CTOje JIBa TacTepa 3a Opucambe Kapakrepa, To ¢y Backspace n
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Delete. Backspace dpuriie KapakTep J€BO OJ Kypcopa, J0k Delete dpure omnaj
Ha mo3unuju Kypcopa. Ilociie dOpucama ce y mpBOM CJIydajy Kypcop IoMepa 3a
jeJTHO MeCTO y JIEBO, JIOK y JPYTOM CJIydajy OCTaje Ha MCTOj MO3WIUju. Dpucame

je UMIIJIEMEHTHUPAHO Ha CJIMYaH Ha9WH KaO YHOC.

TekcT euTOp KOjU je MMILIEMEHTHPAH TOKOM PaJia Ha OBOj T€3U KOPUCTHU JIBE
oJ/iBOjeHe MeToje 3a 0de BpcTe Opucama. 1o cy backspace() wu deleteChar()
kiace TextBox . VY HapeJHOM NpuMepy Koja INpHKa3aHa je MUMILIEMEHTAIN]ja

dyukimje backspace() .

void TextBox::backspace() {
auto deleted = deleteSelection();

if (deleted)

return;

auto coords = m_cursor->getCoords();

size_t index = m_lineBuffer->textCoordinatesToBufferIndex(coords) ;

if (index !'= 0) {
updateUndoRedo () ;

m_pieceTableInstance->getInstance() .flushInsertBuffer () ;

auto initialized =

m_pieceTableInstance->getInstance() .backspace(index) ;

if (initialized)

m_cursor->recordCursorPosition() ;
updateStateForTextChange(false, 1, m_cursor->getRow());

m_cursor->moveLeft () ;

updateStateForCursorMovement () ;
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3.5 0O3HauvaBame TEeKCTa

OsnayaBame TekCcTa je (PYHKIMOHAJIHOCT KOja KOPUCHUKY IIPYyKa MOIyhHOCT
O3HavYaBara HEKOI' HENPEKWTHOT CEerMeHTa TEKCTa DAyl OpHcama WA KOUUPGHG
(err. copy). Komupame he dutum odjammeno y HactaBky paia. O3HauaBarbe
TEKCTa ce Hajuelhe BPIIU MIOMONY MUIIA, TAKO IITO KOPUCHUK IPEBJIAYA KYPCOp
MWIIIa TPEKO JIeJIa eKpaHa y KOMe ce HaJIa3U TEeKCT KOjU »KeJin Jia n3adbepe U yHece
KOMaHJIy 3a Opucame uwian komupame. (O3HavdaBame TEKCTa Ce MOYKe BPIIATU U
moMohy Tacrtarype, TakO INTO KOPUCHUK ApxKu Tactep Shift m crpemunama mo-
Mepa Kypcop. ¥ OBOM CJIydajy ce MaMTH IO3UIHja Kypcopa y TPeHYTKY KaJa je
MIPUTHCHYT TAcTep M OHA he IpeJcTaB/baTH jeJlaH Kpaj o3HadeHor TekcTta. JIpyrn
Kpaj O3HAYEHOT TeKCTa he OMTH MO3UIMja Ha KOjy jé KOPUCHUK IIOMEPHO KYPCOp

npxkehu Tacrep Shift.

IIpe Hero mTo Oyjie odjalimeHa UMILIEMEHTalja, TpBO he OuTn JtepuHECAH
HopeJiak u3Mely TekcTyasHuX KOODJAMHATH, O KOJUMAa je OHJIO pedn y ojesbKy 3.3
[Tormro cy koopauHaTe IpejcTaB/beHe ypeheHnM mapoM pefa W KOJIOHE, OHE Ce
Tako u nopesie. 1IpBo ce mopese BpeHOCTH peIoBa, A YKOJIUKO Cy OHE je/THAKE,
OH/Ia Ce TIOPe/ie BPeIHOCTU KOJIoHE. ¥ ciiegeheM Koy MIycTpoBaHa je jeduHumja

nopehema 3a oneparope = u <. CUMETPpUIHHU OIePaTOPH ce AePUHUIILY aHAJIOTHO.

bool TextCoordinates: :operator==(const TextCoordinates &other) const {

return m_row == other.m_row && m_col == other.m_col;

bool TextCoordinates::operator<(const TextCoordinates &other) const {
return (m_row < other.m_row)

[| (m_row == other.m_row && m_col < other.m_col);

OznagaBame HEIPEKUIHOT Jiesia Tekcra je y equropy JET mpemcraBibeno mo-
Mohy s1Be TekcTyaJsiHe KoopauHate. [IpBa koopauHaTta mpescTaBs/ba JIOKAIHUjy Ha
KOjOj TOYHIbe TEKCT KOjU je O3HadeH, a JIpyra JIOKAIUjy e ce 3aBpiinasa. 1peda
HaIrJIACUTH Jia IToYeTak MOpa OMTHU Mambu WX jeHakK o Kpaja. [lorpedno je, Ta-
kobhe, ayBaTu undopmaIyjy o ToMe Jia JIu je O3HaYeHU TeKCT aKTuBaH. ¥ cjejehem

KOJIy WJIYCTPOBAH je MpuMep YJIaHCKUX ITPOMEHJ/bUBUX KJiace Selection.
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class Selection {

//. .
private:
bool m_active;
bool m_rectangular;
TextPosition m_start;
TextPosition m_end;
};

Kama merona handleMouseInput () jieTekTyje JIpKarbe JJeBOI TacTePa, OHA ITPO-
cinebyje nBe mosuiuje muina Mmeroan setMouseSelection () kirace TextBox. Onma
OHa HA OCHOBY Te JIBe MO3UIIHje PavdyHa Ha KOje TEeKCTyaJsHe KOODJUHATE OHEe IMOKa-
3yjy 4 JIofie/byje Maiby OJ1 BPEJIHOCTU KOOPJIMHATHU KOja O3HAYaBa IOYeTaK, a Behy
KOOp/IMHATH KOja O3HadaBa Kpaj. Ha Kpajy ce o3HadeHM TEKCT odesiexKaBa Kao

aKTHUBaH.

VKOINKO je O3HAYeHM TEKCT aKTUBAaH M KOPUCHUK KJWKHE OWJIO TJe Ha TeK-
CTYaJTHO TI0Jb€ €JINTOPA, OH Ce JleaKTUBUPA. 1PEHYTHO O3HAYEHH TEKCT CE MOXKE
JICAKTUBUPATHU U IIPUTUCKOM Ha, CTPEJIUIlE 3a IoMepare Kypcopa. Ilpu npurucky
Ha TacTepe 3a Opucarbe JIOK je O3HaYeHU TEKCT aKTUBAH, CAB O3HAYEHU TEKCT Ce
Opurie. lcro Baxku u 3a onepanumje uceuarba (€Hr. cut) U HaretGpu6arba (€HT.
paste). JleakTuBUpame O3HAYEHOT TEKCTa Ce NMILJIEMEHTHPA TAKO IIITO CE UJIAHCKA

poMeHJ/bUBa m_active 1iocrasu Ha BpegHocT false.

[Iputuckom na xkomOmHuarujy racrepa Shift u Home ce modeTak o3HaYaBaIba
ocTaB/ba Ha MOYeTaK TeKyher pesa, a Kpaj Ha TPEHYTHY MO3UIN]Y KypCopa, JTOK
ce MPUTHCKOM Ha Tactepe Shift u End moderak Oo3HaYEHOr TEKCTa IOCTAB/hA HA
MIO3UIN]y Kypcopa, a Kpaj Ha IocJe/iby Koyiony y Tekyhem pemy. IIpuruckom na
komoOmuarnujy tacrepa Ctrl u A o3nadaBa ce untaB TekcT. Ha ciaurnm ce MOXKe
BUJCTU IIPpUMED O3Ha4dYaBalba, I'/Ie je O3Ha4Y€HU TEKCT YOKBHUPEH IITPAaBOYTI'aOHUKOM

Japyradunje doje o mo3aIuHe.

3.6 VYmnpaBJbamke TEKCTYyaJITHUM JIaTOTeKaMa

CBpxa eauTopa TEKCTa jecTe Memharhe TEeKCTYaJHUX JATOTeKa WU KPEUparbe

vopux. Kako du To dmito moryhe, morpedbHoO je KOPUCHUKY 00e30eIuTu MOIr'yhHOCT
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BOJET — O x
File Edit Theme Tools
#incl

int main(int argc, char** argv) {
std::cout << "HELloe world!™| << std::endl;

return 0;

test_file.cpp | C++ | Row: 4 Column: 29

Cauka 3.3: Ilpukas o3HauaBama y TEKCT €IUTOPY

Jla Kpernpa HOBY uiau orBopu noctojehy maroreky. Ilorpedno je m omoryhurn wy-
Bamb€ U3MEHa KOje KOPUCHUK IIPaBU Kao M MOTryhHOCT m3bopa JioKallije Ha Kojoj he
JIaTOTeKa OUTH cadyBaHa. ¥ HapeIHuM ojesblluMa Ouhe odpabhene Te dyHKINO-
HajsHoCTH. OBUM DYHKIIMOHATHOCTUMA C€ MIPUCTYTIA IIyTeM MEeHHja KOjU ce HAJIa31
ucno/| HacaoBHe JmHuje. Ha cowiw [3.4] wirycrpoBan je MeHu 3a ynpasibame J1aTo-

Tekama y okBupy eauropa JET.

YysBame gaToTeka

Kopucuuk mozke cagyBaTu TpEeHYTHH CaJpIKa] €IUTOPA Y JATOTEIHN IPUTHCKOM
Ha jgyrme Save y Menujy win komounarujom tacrepa Ctrl u S. Tpenyrau campxkaj
ce UyBa Ha KeJ/bEHO] JIOKAIUjH, a YKOJHUKO HCTa HHje AeduHUCcaHa, TPAXKHU Ce O/I
KOpUCHUKA Ja je yHece. TakoDe je M03BO/bEHO U UyBarbe TPEHYTHE JATOTEKe Ha
HOBOj JIOKAIIAjU MIPUTUCKOM Ha JiyrMe Save as y MeHHjy, IIPU YeMy je MOCTyIIaK

UCTHU Ko U y CJIy4Yajy KaJia IMyTama HUje YHAIpe JedUHUCAHA.

Yysame maroreka y oksupy eautopa JET uzspmraBa merona save() kjace
TextEditor. Ona nmpoBepaBa Jia Jin je JiecbuHucaHa myTama U YKOJIUKO HUje, TTPo-
crnehyje m3BpmaBame Qyukimju saveAs(). Axko je myrama geduHUCAHA, U3BP-

IaBambe Cce HACTaB/ba Y UCTOMMEHO] pyHKIHju Kiaace TextBox. VmMmiemenrtarmja
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Y JET
File Edit Theme Tools

New

Open...

Sa\

argc, char** argv)
t << "Hello world!"

n o;

test_file.cpp | C++ | Row: 4 Column: 29

Cruka 3.4: IIpukas MeHnuja 3a yrpaBjbarbe JaTOTEKaMa

oBe JiBe nucronMene pyHKIHje, Kao u pyukimje saveToFile (), miaycTtpoBana je y
caesieheM TPOrpaMCcKOM KOJLY.

void TextEditor::save() {

if (m_activeTextBox->getFile() == nullptr)
saveAs();
else {

m_activeTextBox->save();

m_inactiveTextBox->save();

bool TextBox::save() {

m_dirty = false;

m_pieceTableInstance->getInstance() .flushInsertBuffer () ;

m_pieceTableInstance->getInstance() .flushDeleteBuffer () ;

return saveToFile();
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bool TextBox::saveToFile() {
std::stringstream strStream;
strStream << m_pieceTablelInstance->getInstance();

std: :string buffer = strStream.str();

return File::writeToFile(buffer, m_file->getPath());

Kama nyrama nuje nedunmcana mozmBa ce meroga saveAs(). Owna orapa
JIAjaJior y KOMe KOPUCHUK Tpeda Jia n3adepe JioKalnujy Ha Kojoj he Outu cauyBana
Jaroreka u Bpaha meHy IyTamy. YKOJIMKO Huje jeduHucana, exclien3uja (€Hr.
extension) naroreke Oulie mocTaB/beHA Ha ODUYIHY TEKCTYaHY HaTOTeKy (.trt).
3aTuM ce 1103UBa UCTOUMEHA MeTo/1a Kitace TextBox Koja I10CTaB/ba HOBY IIyTarby U
VIIICYje CaJIp:Kaj euTopa Ha jnary Jokarujy. Mmiementamnuja merona saveAs ()

knaca TexEditor m TextBox miycTpoBaHa je y HapeIHOM HTPUMeEPY KOJIA.

void TextEditor::saveAs() {
auto path = saveFileDialog();

if (!'path.empty()) {
if (path.find_last_of('.') == std::string: :npos)
path += ".txt";
m_activeTextBox->saveAs(path);

m_inactiveTextBox->saveAs(path);

bool TextBox::saveAs(std::string &filePath) {
auto oldFile = m_file;
m_file = new File(filePath);
m_lineBuffer->setLanguageMode (
File::getModeForExtension(m_file->getExtension())
)3
delete oldFile;

return save();
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Kako 0m ce BomuIa €BUICHIINja O U3MEHAMa Y TPEHYTHO] JATOTEIM KOPUCTH Ce
UHINKATOD KOjU Ce Ha3uBa Uuppasu 6ut (enr. dirty bit). OH ce akTHBHUpa YKOIMKO
HOCTOje HeKe M3MeHe Koje HuCy cadybaHe. Kaja KOPHUCHHK OTBapa JaTOTEKY,
npsbaBu OuT je HeakTuBaH. CBAKOM IIPOMEHOM TEKCTa AKTUBHUPA Ce MPJbaBU OUT,
JIOK Ce CBaKUM 4dyBameM geakTuBupa. OH je OOMIHO IPeJICTaB/HEH KapaKTePOM

3Be3/IMIIe 1IOpeJl UMeHa TPEHYTHO OTBOPEHE JAaTOTEKE y CTATYCHOj JIMHUJU.

OTrBapame HOBe JaTOTEKE

Kopucauk moxke oTBOPUTH HOBY JATOTEKy HPUTHCKOM Ha jyrme New file y
MeHujy uan Komonuarujom tacrepa Ctrl u N. Kaja KOpUCHUK TIOKPEHE OBY aKIIHjy,
TPEHyTHA JATOTEKa Ce 3aTBapa U YKOJIUKO je aKTUBAH MPJ/baBU OUT, €JIMTOP OTBApA
Jujajor y KoMe KOPHUCHUKA MHUTa Ja JI YKeJIW Jla cadyBa W3MeHe, OBaj JI1jaJior
wirycTpoBaH je Ha caui [3.5] 3arum ce casprkaj TEKCTYaJIHOT 10Jba Kao U Tabese

JIeJI0Ba peceTyje U Kypcop Ce MOCTaB/ba Ha MOYETaK.

OBa (dyHKIHOHATHOCT je mMILIeMeHTupana y okBupy emqutopa JET myrem me-
tojie newFile () kitace TextEditor. Omna mpoBepaBa Jia Jid je JJATOTEKA CAdIyBaHa
n no3uBa MeToy handleFileNotSaved() ykoiamko HHUje. 3aTUM MO3UBA HCTOU-
MeHy MeTody KJjace TextBox Koja peceryje cBOj cajpzkaj. ¥ HapeIHOM IIPUMEpPY

KOJJa IMTpUKa3aHe CYy 0be ormmcane METOo/Je.

void TextEditor::newFile() {
auto id = handleFileNotSaved();
if (id == IDCANCEL)

return;
m_activeTextBox->newFile();

if (m_splitScreen)

m_inactiveTextBox->setFile(m_activeTextBox->getFile()) ;
void TextBox::newFile() {
m_pieceTableInstance->newFile();

m_lineBuffer->getLines();

m_cursor->clearUndoAndRedoStacks () ;
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m_cursor->setCoords ({1, 1});
m_scroll->updateScroll(m_width, m_height);
m_scroll->updateMaxScroll (m_width, m_height);

File Edit Theme Tools

New

@]
E

]

=

" «¢ std::endl;

oL
W

o

Lummenc

int main() {
printHelloWorld();

5 H

Do you want to save changes to test_file.cpp?

test_file.cpp* | C++ | Row: 7 Column: 15

Cauka 3.5: Ilpukas aujasiora 3a u3dop JaToTeKe

OTrBapame nocrojehe maroreke

YKOJIMKO KOPUCHUK YKeJIN Jia OTBOPH IOCTOjehy 1aToTeKy OH MOKe TO yUMHUTH
IpUTHCKOM Ha, jiyrMe Open y menujy mian kombunarmjom tactepa Ctrl m O. Kaja
HIOKPEHe OBy KOMAaH/Ly, KODUCHUKY Ce IIPHKa3yje JAujasior y KoMe MOoXKe Ja n3adepe

IyTamy J0 JaToTeKe Kojy rkequ ga orBopu. Ha crmmm [3.6) norycrposan je nujastor
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3a m300p garoreke y eauTopy Tekcra. OBy (DYHKIMOHAJIHOCT UMILIEMEHTHDA

MeTosa open () kiace TextEditor u miycTpoBaHa je HapeIHUM (hparMeHTOM KOJ/a

File Edit Theme Tools

x
> ThisPC » Desktop * MasterRadTekst Search MasterRadTekst pel

Organize = Mew folder : o @

~

- e A
[ Thic PC Mame Date modified Size

J 3D Objects _minted-implermentacija_tekst_editora_z... 2272 5 b File folder
[ Desktop images 48 PI File folder
2 Documents | | implementacija_tekst_editora_za_pisanje_... 1/22/2025 5:22 PI\ AUX File
4 Downloads

J’l Music

|| implementacija_tekst_editora_za_pisanje_.. 1/15/2025 3:.27 PIv BBL File
% implementacija_tekst_editora_za_pisanje_... 1/13/ 127 PV BibTeX Database
= implementacija_tekst_editora_za_pisanje_.. 1/ 227 PR Performance Mon...
=| Pictures \=| implementacija_tekst_editora_za_pisanje_.. 1/22/2025 5:22 PI\ Text Document
B videos &% implementacija_tekst_editora_za_pisanje_.. 1/22/ : v Wireshark capture...
‘am Local Disk (C:) mm implementacija_tekst_editora_za_pisanje_.. 1/22/. : I Firefox PDF Docu...
Local Disk (D) m implementacija_tekst_editora_za_pisanje_.. 1/22/20. h WinRAR archive
implementacija_tekst_editora_za_pisanje_.. 1/22/2025 % h tex File

¥ Network || implementacija_tekst_editora_za_pisanje_... 1/22/. 122 PV TOC File

Q Linux © matfmaster.sty 04 PR LaTeX Style

v £

File name: |

Untitled | Plain text | Ro

Cauka 3.6: Ilpukas amjasiora 3a u3dop JaTOTEKE

void TextEditor::open() {
auto id = handleFileNotSaved();
if (id == IDCANCEL)

return;
auto path = openFileDialog() ;

if (!path.empty()) {
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m_activeTextBox->open(path) ;

m_inactiveTextBox->open(path) ;

[IpBo ce mpoBepaBa mp/baBu OUT, W YKOJUKO je aKTUBAH OTBapa HjAJIOr 3a
qyBambe nomohy ¢yuknuje handleFileNotSaved(). 3arum ce oTBapa ujajor
3a n300p jgaroreke nmomohy dyukiuje openFileDialog() u Bpaha ce m3adpana
nytama. Ha Kpajy ce mo3uBa ucrommena metoja Kiace TextBox KOjoMm ce oTBapa

JATOTEKA W HheH CaJpKa] YIUTaBa y €IuTOpP.

3.7 WNcemname, Konnupame 1 HAJIENJbUBAKHE

Ucename, konupame U HAJIENJbUBAIE Cy OIepalfje Koje paje ca IPUBPEMEHOM
memopujoM. To je jgeo MeMopuje y OollepaTUBHUM CHUCTEMHMa KOjU je pe3epBUCAH
3a NIPUBPEMEHO YyBarbe Kao U IIPEHOC Io/laTaka YHyTap jeJJHOor mian usMely Burre
nporpama. Tu mojganm Mory OUTH TEKCT, CIUKe, JaTOTEKe, UTJI. ¥ OBOM OJIEJbKY
hemo ce daButm mpenocom Tekcrta. l[IpuBpemena memopuja (QyHKIIMOHUIIE TAKO
IITO TI0 MTOTPEON MOYKEMO MUCATU y by WM IUTaTH U3 he. OOuvHO ce y jelHOM

TPEHYTKY MOKe HAJIA3UTH CaMO jeJaH MoJaTaK y MPUBPEMEHO] MEMOPU]jH.

Kana cy oBe Tpm omeparyje yBejeHe y €IuTOpe TEKCTa TOKOM CEJIAMIECETHX
rOJIMHA TIPOIIJIOT BeKa, IpeJCcTaB/bajie Cy BeJUKO yHalpeheme y edukacHocTu
ncama Kojia. KopucHunuMma je Ha Taj Ha9uH oMoryheHo j1a e(puKacHO IToOMepa]y
JIeJIOBE TEKCTa 10 IOTPedM Kao M Ja KOIUpajy Heke cindHe QparmMeHTe Koja
KOjU Ce YecTOo KOPHUCTe yMeCTO Ja WX MUIly U3HOBA, mmrejaehm mocra Bpemena
nporpamMepuMa. ¥ JIaHAIIbE BPEMe Ce €JIMTOPU TEeKCTa He MOr'y 3aMUCIATU Oe3

0BHUX (DYHKITMOHAJTHOCTH, IIITO TOBOPH O IbUXOBO] KOPUCHOCTHU U IITUPOKOj YIIOTPEOH.

Ncename

Hcename je omepaluja Koja KOIUPa TPEHYTHO O3HAYEHW TEKCT W YIHUCYje Ta y
[IPUBPEMEHY MEMOPHUjy U 3aTUM ra OpHUIlle U3 TeKCTa. ¥y HapeJIHOM IpuUMepy KOJIa

JaTa je meHa UMILIEMeHTallrja.

void TextBox::cut() {

if (m_selection->isActive()) {
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copySelectionToClipboard() ;
deleteSelection();

IIpBo ce mpoBepaBa Jia Jin je HEKH TEKCT O3HAYEH: aKO jecTe KOIMpa Ce FheH
caJpKaj y IpuBpeMeHy MEMOPHU]Y, a 3aTUM ce OpHIlle O3HAYeH! TeKCT. Y cienehem

KOJly JlaTa je mMIIeMeTHanuja MeTojie copySelectionToClipboard().

void TextBox::copySelectionToClipboard() {
auto selectionText = m_selection->getSelectionText();

ImGui: :SetClipboardText (selectionText.c_str());

Komnmmpame

Kommpame ymncyje o3HadeHn TEKCT y MPUBPEMEHY MEMOpHjy. 3a Pa3JIuKy O/I
ncerama TEKCT ce He Opwuine. lMmiemeHTalja oBe omepalije je mpuUKa3aHa Y

HapeTHOM (pparMeHTy KoJja.

void TextBox::copy() {
if (m_selection->isActive()) {

copySelectionToClipboard() ;

HanenspuBame

HanensbuBame ynucyje TeKCT U3 IpUBpEMEHe MEMOpPHUje Ha TPEHYTHY MO3UITU]Y

Kypcopa. Y HapeaHoM KOJIy IpUKa3aHa je MMIIJIEMEHTAINja OBe Olepalluje.

void TextBox::paste() {
auto text = std::string(ImGui::GetClipboardText());
if ('text.empty())
enterText (text) ;
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I'maBa 4

Hanpenne dbyHKIIMOHAJIHOCTHA

4.1 IloHumraBame M IIOHABJHAIHE

IHonuwwtwasare (enr. undo) je GyHKIMOHATHOCT KOja TIOHUIITABA TOCJIEIHbY aK-
Iujy Ha I TeKCTOM U Bpaha ra y mpebarrme crame. Jlata dyHKIIMOHAJIHOCT IPyKa
MOryNHOCT KOPUCHUKY JIa C€ BPATU y HEKO IIPOIILJIO CTAhEe YKOJIUKO je HAITPAB/bEHA
rperika Ui odpucaH Heku dutaH Jeo tekcra. Ca jpyre crpaHe, GoHa8batbe (EHT.
redo) MOCTaBJba TEKCT y CTarbe Ipe MOHUINTaBaba (YKOJUKO je MOHUIITEHA HeKa
akiuja). Jlaspe objammerme oBe (DYHKIMOHATHOCTH Oulie MIyCTPOBAHO KPO3 KO/I

tekct equropa JET.

Ha 0ou ce meduHMCAJIO TOHUIITABaKE aKIja W HUXOBO MOHAB/bAIbE, IIPBO Ce
Mopajy nedunucaru came aknuje. CBaka M3MeHa HAJI TEKCTOM y Tadesu JIeJIOBa
quHu jeaay akiujy. CBaka akiyja ce cacToju OJ1 O3HAKE Ja JIM CE PAJIA O YMETAIbY
nJm 6p1xlcaH>y, NHIEKCa Ha KOME IIOYHUIbe M3ME€Ha W HHU3a JCCKPHUIITOPa IIPOMEHE.
OBaj Hu3 cajpKu pejioM, C JieBa Ha JECHO, JEeCKPUIITOPE JIeI0Ba KOJU 3ajeHO
YMHE JIOJATU WJIM OOPUCAHU TEKCT. ¥ ciiesieheM mporpaMcKOM KOJIy MJIYCTPOBaHE

Cy WJIaHCKe IIpOMeHsbuBe Kaace ActionDescriptor.

class ActionDescriptor {
/)
private:
ActionType m_actionType;
std: :vector<PieceDescriptor*> m_descriptors;

size_t m_index;
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VY ciydajy yMeTama TeKCTa y TadesIy 1esI0Ba, IIPaBU ce aKIHja KOjoj ce J0/iejbyje
onrosapajyha o3Haka, MHJIEKC Ha KOME je U3BPIIEHO yMeTame U je/IlaH JTeCKPUITOD

KOjU CaJIp:KU JIOJATH TEKCT Ha Kpajy dadepa 3a J101aBambe.

Y caydajy omepaluje Opucamba MHJIEKC Ce IOCTaB/ba Ha IMOYETAaK OOPHCAHOT
TEKCTa, JIOK je HU3 JIECKPUIITOPAa KOMIIJIMKOBAHUjU HETO KOJ[ yMeTama. llomTo ce
KOJI OpHcama MOXKe OOPHUCATH BUIIE JICCKPUIITOPA, OHJIA W HU3 MOXKE CAJIPIKATH
BuIlle ejleMeHara. AKo ce Opwile 1eo JIeCKPUIITOP, OHJA C€ UCTU Taj JECKPUIITOP
KOIIMPAa U Jiofiaje y Hu3. YKOJIUKO Ce JIECKPUIITOP cKpahyje ca moderka Wn Kpaja,
OH/Ia Ce TIPABU HOBU JIECKPUIITOP KOjU TOKAa3yje Ha OOPUCAHU JI€0 U J0/Iaje ce Yy HUS.
Hcro Baxku m 3a cirydaj Kaja ce YKJama TEKCT U3 CPEJIMHE jeTHOT JEeCKPHUIITOPa,

Tj. IIpaBU ce JEeCKPHUIITOP KOjHU MOKa3yje Ha CPeIrHy KOja je OOpHucaHa.

Kasa je mozuato mrra mpescraBsba jeaHa akimja, jeIHOCTaBHUje je JTeUHUCATH
KAaKO Ce BPIIU IbeHO MoHuITaBame. Hanme, nonumrasaime ce BpIu nomohy ciiexa
3a Gonuwmasare (eHr. undo stack) Koju y cedu uysa akimje. CBaku myT KaJia ce
WU3BPIIH HEKA aKInja, OHa ce JioJlaje Ha BPX cTeka. llonummraBarme ce BpIMM Tako
IIITO ce JJOXBATH aKIja ca BpXa CTeKa, IPOBEPU Ce KOja joj olepalija oJiroBapa, a
3aTHM ce U3BPIIHU cynpoTHa akiuja. [locye Tora, JIeCKpUIITopy axiimje ce Jiojie/byje

CYIPOTHA O3HAKa W JI0Jaje ce y cliek 3a Gonasmare (eHr. redo stack).

[TocTaBspa ce muTarme Kako ce 3a TPOU3BOJbHY aKIN]jy 1edUHUIIE O] CyTpoTHA?
Cynporna akimuja he dutn medpuHHCaHa OABOjEHO 3a CJIyYaj yMeTama U CJIydaj
Opucama Tekcra. lIpe Hero mrro nx gedwunumemo, npBo he duThm yBejeHe HeEKe
O3HaKe IPEKO KOojux he ce Jjakiie jedunucatn ose omnepanuje. Heka je 3a HeKy
aKIIjy @ THheH TOYEeTHHU WHJIEKC O3HAYEH Ca P, & IbeHa JINCTa JECKPUIITOPA JIeJIOBa
ca . Heka je numensuja jiucre [ o3HadeHa ca n, MOYeTaK j-TOT JeCKPUIITOPA JINCTE

! (mpu gemy je j € {0,1,..,n — 1}) o3nauaBamo ca p;, a HETOBY Jy’KHUHY ca d;.

Kom ymerama Tekcra, cympoTHa akIiija ce U3BPIIABa TAKO IITO CE WJE PEJIOM

Kpo3 | u cabupajy ce JayKWHE CBUX IeHUX jJeckpunropa. Heka je cyma ayzKuHA
: _ n—1

CBUX JIECKPUIITOPa | 03Havena ca Sq, Tj. Sq = Y j_y d;j. 3aTuM ce OpHUIIe TEKCT U3

TadbeJie JIeJI0Ba KOjU MPUIAJIA IEJI00POJHOM UHTEPBAILY [p, p + Sy).

Y caydajy omepalije Opucama, CyIpOTHA akKIidja ce M3BPIIaBa TaKO IITO Ce

IIPOJIA3K PeOM KPO3 JIECKPUIITOPE JIeJI0Ba aKIje U OHU ce yMehy y Tadesry JiesioBa
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Ha oJiroBapajyhmM mHAeKcnMa. Y KOJIUKO JINCTa | MMa JUMEH3Ujy 711, TO 3Ha4YU 14
he dutnm n Kopaka ymerama. Heka je BpedHOCT WHJIEKCaA TadeJie JIejI0oBa Ha KOju
BPIINMO yMETaIlbe y j-TOM KOpPaKy O3HadeHa ca i;. Y TOM ciydajy he muIexc i;
uMaTu BpeaHocT p Kaja je j = 0. ok ce ¢; Mmoxke Jedbunncarn Kao i; = tj_1+dj_1,
3a ciaydaj Kaja Baxku j > 0. Omepamnuja cynmpoTHa Opucarmy ce M3BOIU TaKO IITO
ce TIPOJIa3¥ PEJIOM KpO3 JIUCTY | U 3a j-TH JIECKPUITOP ce y TadeJly JiesioBa J10/1aje
Ha MHJIEKC 4; TeKCT u3 ofrosapajyher dadepa Koju 1mounse Ha UHICKCY p; U NIMa
JyKuHy dj;. Y HapeJHOM IPOIPaMCKOM KOy MIYCTPOBAHO je H3BpIIaBaibe aKIuje

KOja je CyImpOoTHa aKIMju Ca BPXa CTEKa U HEHO MOCTaB/hahe Ha JPYTU CTEK.

void PieceTable: :reverseOperation
(std::stack<ActionDescriptor*>& stack,

std: :stack<ActionDescriptor*>& reverseStack) {

if (stack.empty())

return;

auto action = stack.top();

stack.popQ;

auto actionType = action->getActionType();
auto descriptors = action->getDescriptors();
auto index = action->getIndex();

size_t totallLength = O;

if (actionType == ActionType::Insert) {
totalLength = std::accumulate(
descriptors.begin(),
descriptors.end(),
(size_t)O,
[1(size_t acc, PieceDescriptor* descriptor)
{ return acc + descriptor->getLength(); }

)
deleteText (index, index+totalLength, true);

} else {

for (size_t i = 0; i < descriptors.size(); ++i) {
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auto source = descriptors[i]->getSource();
auto start = descriptors[i]->getStart();
auto length = descriptors[i]->getLength();

insert(source, start, length, index+totalLength, true);

totallLength += length;

auto oppositeActionType =
ActionDescriptor: :getOppositeActionType(actionType) ;

action->setActionType (oppositeActionType) ;

reverseStack.push(action) ;

IlonaBbame ce BpIIM MOTIYHO WJAEHTUYHO, CAMO CE€ aKIlFja JIOXBaTa Ca CTeKa
3a IIOHaBJbaIbe, a CYNPOTHA aKIMja ce CTaB/ba HA CTEK 3a IMOHHINTaBambe. Moxke
ce TIPUMETHUTH Jia Cy OBE olepalyje MOTIYyHO CUMETPUYHE, C TAM Jia Ce HAKOH
U3BpIIaBaha Heke akIfje OHa J0/aje caMO Ha CTeK 33 MOHUITaBambe, JIOK ce
eJIEMEHTU MOTY JOJIATU Ha CTEK 3a IOHABJ/bAIbE CAMO IIyTeM IOHUIITaBamba. ¥

ciesieheM Koy je mIycTpoBaHa CUMETPUYHOCT OBUX OIepaIlyja.

void PieceTable: :undo() {

reverseOperation(m_undoStack, m_redoStack);

void PieceTable::redo() {

reverseOperation(m_redoStack, m_undoStack);

[Ipumukom ymorpede oBe pyHKIIMOHATHOCT y €IUTOPUMA TEKCTa MOYXKE CE€ TPH-
MEeTHUTH Ja ollepallije IMOHUINITaBama U MOHaB/baha 0ONIHO Bpahajy Behe memose
TEKCTa, & He IojeIMHAYHEe KapakTepe. TakBa MMIIJIEMEHTAIMja je WHTYUTUBHA
U3 yria KOPUCHUKA jep je Hajdemrlie mOTpeDHO MOHUINTHTH Behe JeioBe TEKCTa

YMECTO jeJIaH KapaKTep.
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OBaxkaB edeKar ce IMOCTHKe TaKo IITO ce yBOoJe JiBa dadepa, je/laH 38 yMEeTamhe
1 jesIaH 3a Opucame. badep 3a ymerame cajip:Ku cBe KapakKTepe KOju Cy TPEHYTHO
YHECeHH y HempeKuIHoM Hu3y. Kaja ce HU3 mpeknHe, OUJI0 YHOCOM KOjH Ce He
HacTaB/ba Ha TPEHYTHU HU3, OUJIO OpHCcameM HEKOT Jie/ia TeKCTa, dadep ce mpa3Hu
U TI€0 IHErOB CaJP2Kaj Ce YHOCH y Tadesy IejoBa, a aKIdja Ce CTaB/ba Ha CTEK
3a MOHHINTaBame. badep 3a Opucame paju MO UCTOM IPHUHINAIY Kao W OHAj 3a
yMeTarmbe, caMO Ce KOJ hera 4dyBa IMOYEeTHH U KPajibl MHIEKC OOPUCAHOT JIejia

TEKCTa.

Cse Bpeme J10K dadepu HUCY IIpa3HM, Tadesa JIeJa0Ba Jaje MPUBHUI Ja Cy CBe
JIOCATAIbE U3MEHe YHEeTe Y Y, JOK Ce Y MO3aIMHU OHE YHOCE TEK II0 MPaKIberhy
Oadepa. ¥ HapesHa JBa IIPUMEpPa KOJAA MJIYCTPOBAHE CYy PEJIOM UJIaHCKE ITPOMEH-

JpbuBe Kjace InsertBuffer m yHoIIeme Moje JMHAYHOT KapaKTepa Y TEKCT.

class InsertBuffer {
/7
private:
bool m_flushed;
size_t m_startIndex;
size_t m_endIndex;
std::string m_content;

};

bool PieceTable::insertChar(char c, size_t index) {
if (index !'= m_insertBuffer->getEndIndex()) {
flushInsertBuffer () ;

bool result = false;

if (m_insertBuffer->isFlushed()) {
m_insertBuffer->setStartIndex (index) ;
m_insertBuffer->setEndIndex(index) ;
m_insertBuffer->setFlushed(false) ;

result = true;

m_insertBuffer->appendToContent (c) ;
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return result;

3a kpaj Tpeda HAIIOMEHYTHU JIa je OBaKBa UMILIEMEHTAINja TIOHUIITABAbA U T10-
HaBJbarba oMoryhena kopumihemem Tabdese jesioBa. llomrro ce Teker He Opwurie
n3 dadepa Morylie je jeqHocTaBHUje Bpahame oOprcaHUX AesoBa TekcTa. Vmriure-
MeHTaIlja OBUX (DYHKIIMOHAJHOCTH IIOMONY APYTUX CTPYKTYpa IMoJaTaka Ouia Ou

3HAYAJHO CJIOXKEHWja.

4.2 HazHayaBame CHUHTaAKCe

HasnauaBame cunrakce (enr. syntax highlighting) je nanpeaHa byHKIHOHAJ-
HOCT KOja omoryhaBa KOPHUCHUKY OOJbY IIPErJIeIHOCT TPU IHUCAIbY POrPAMCKOT
KOJIa TAKO ITO Ce Pa3IMIUTH TOKEHU KAaO INTO Cy HUCKE, OPOjeBU, K/bYyUHE PedH,
KOMEHTapu, nMeHa DYHKINja UT/I. Ha3HAYUaBajy pasjamautum dojama. OBuM ce mo-

CTHXKEe 00Jba YUT/HBUBOCT KOIa Jep KOPHUCHHUK JIaKIIIE pa3a3Haje pas3/induTe neJImHe

y koxy [6].

Y okBupy emutopa JET Tokenm Koju ce HazHa4YaBajy Cy KJ/by4YHE pedu, HUCKE,
OpojeBu, MPETIPOIECOPCKE JUPEKTHBE M KOMeHTapu (jeJIHOJUHUJCKA W BUIIIEIH-
uujckn). [logp:kanu mporpaMcku jesunu 3a HasHadaBamwe cy C++, C, C# n
Java. 3a cBakm je3uk ce dyBajy HapedaHe mHOPMAIIAje: 12 JU UMa IIPETIPOIe-
COPCKe JINPEKTUBE, KAKO Ce OTBAPAjy je/IHOJIMHUAjCKU KOMEHTAPHU, KAKO Ce OTBapajy
U 3aTBapajy BUIIEJMHUJCKH KOMEHTAPU U CKYII KJBYIYHUX pedun. ¥y HapeIHOM dpar-
MEHTY KOJ/Ia WIYCTpoBaHe cy WH(MOPMAaIdje O jeTHOM ITPOrPAMCKOM je3UKYy Y BUJLY

YJIaHCKUX IIPOMEH/bUBUX YHYTap KJlace Language.

class Language {

//

private:
std: :set<std::string> m_keywords;
std: :string m_singlelLineCommentStart;
std::string m_multilLineCommentStart;
std::string m_multilineCommentEnd;

std::string m_name;
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bool m_preprocessor;

};

Yysa ce, Takohe, nadopmalimja 0 ToMe 3a KOjU IPOIPAMCKH je3UK je YKJIbYIeHO
HazHadaBame. [Iporpamckm jeswk ce ojipehyje Ha OCHOBY €KCTEH3Hje OTBOpEHE
JIATOTEKE, YKOJIUKO €JIUTOP TEKCTa 3a JaTH NMPOrPAMCKHU je3UK HeMa IOJIPXKaHO
Ha3HAYaBaIbe CUHTAKCE IIOCTaB/ba Ce PEXKUM 3a OOMYaH TEKCT KOjU HE IpPUMEHYje

HUKaKBO Ha3Ha4YaBalbe 3a OTBOPEHY JaTOTEKY.

OBa ce mocTHzKe TAKO IITO CE 33 CBAKU KAPAKTEp y TEKCTYy dyBa mHMOpMaIuja
0 IEeroBoj TpeHyTHO] 0oju. OHa ce YyBa y BHUJY JABOAUMEH3UOHE JIUCTE TJe j-TH
eJIEMEHT {-Te JINCTe OJIroBapa j-TOM KapakTepy i-tTe junuje. OBa T3B. ,Mala
00ja’” ce axKypupa Tako IIITO Ce 3a Pa3/IMUUTe KaTeropuje TOKeHa BpIIe IIpoBepe

IIPOJIACKOM KPO3 TEKCT U BPIIU CE€ YIMCUBAHE OJIroBapajyhux BPEIHOCTU y MAILY.

WnentndukoBame MpeTIPOIECOPCKUX JTUPEKTUBA Ce BPIIIH IIPOBEPOM I JIU JIH-
HHUja TIOYUIbe KapaKTepoM # M YKOJIMKO je TO CJIydaj Iesia JIMHUja ce Ha3HadaBa

ojarosapajyhom 0ojom.

JeTHOTMHNjCKN KOMEHTapHU ce TPEeNOo3Hajy TaKo IITO Ce y CBAKOj JUHUJU TPAXKU
HHCKa KOja y OINCY je3WKa O3HadaBa IMOYeTaK je/IHOJIMHU)CKOI KOMEeHTapa M YKO-
JINKO je TipoHaleHa, OHa U CaB TEKCT JIECHO OJ] e Y TeKyhoj JUHUjU Ha3HaIaBa, Ce

oarosapajyhom d0jom.

3a maeHTHGUKOBabe HICKU KOPUCTH Ce IIpeTpara MoMony peryaapHux m3pasa.
Y HapeJIHOM MPOrpaMCcCKOM KOy IPUKA3aH je peryjaapHu u3pa3 KOju ce KOPHUCTU

3a IpeTpary.

const std::regex TextHighlighter: :m_stringRegex = std::regex(
R"CCL' ") CANNNT L) *2)ND) "
)3

BpojeBn u kJ/byuHEe pedm MIpero3Hajy ce KOpHIIhemeM Iapcepa Koju pa3duja
JIMHU]Y Ha TOKEHE, a 3aTUM 3a CBaKU TOKEH ITPOBEPaBa Jia JIU je CUMOOJI U YKOJIUKO
jecre IpoBepaBa ce Jia JIM je Calp:KaH y CKYIy K/bYyYHHMX pedd. AKo je u oBaj

YCJIOB UCITYE-€H, TOKEH Cce O3HadaBa Kao KJby4JHa ped. Y CYIPOTHOM ce ITpOBepaBa

43



[VIABA 4. HAIPEJHE OVHKI[HOHAJTHOCTH

Jla JIX je TOKeH OpOj M YKOJMKO jecTe Has3HadaBa ce ojrosapajyhom Oojom. Y
HapeJTHOM TIPUMeEPY KOJa WJIyCTPpOBaHa je (pyHKIMja KOja y je/IHO] JUHUjU TPaXKh

CBe TOpeHaBe/leHe TOKeHe u Bpaha ucipaBHO 000jeHy Mally 3a Ty JIMHHU]Y.

std: :vector<ThemeColor> TextHighlighter: :getColorMap
(std::string& line, LanguageMode mode) {

std: :vector<ThemeColor> colorMap(line.size(), ThemeColor: :TextColor);

if (LanguageManager: :getLanguage (mode)->isPreprocessor())

searchForPreprocessorCommands (1line, colorMap);

searchRegex(line, colorMap, m_stringRegex, ThemeColor: :StringColor);
searchForSinglelLineComment (line, colorMap, mode);

searchForKeywordsAndNumbers(line, colorMap, mode) ;

return colorMap;

Ha kpajy ce Tpake BUIIETUHUjCKU KOMEHTApH. ¥ CBAKOj JUHHUJU CE€ TPaXKU
oTBapajyha o3Haka Koja je jeqHaKa HUCKU /* U KaJla ce HauDe Ha by MPOJIa3u ce
Jlajbe KPO3 TEKCT JIOK ce He mpoHahe 3arBapajyha o3nHaka Koja je jeJHaka HUCKU
x/. Tana ce obe o3nake n TeKcT u3Mmelhy muUX 0oje y oarosapajyhy 0ojy m morom
ce TIOHaBJba MIPOIIEC TPaXKema oTBapajyhe o3Hake. YKOJIMKO Ce IIPU IPOHAJIAKEHY
HeKe oTBapajyhe o3nake He mpoHabe 3arBapajyha omia ce TEKCT 00ju O/ MMOYEeTKA

oTBaparma KOMeHTapa Ia JI0 Kpaja caMor TEKCTa.

IIpumep 6. Ilpumep paga 0607 artoputima duhe UAYCTUPOBAH HA TUPUMEPY HUCKE
/* jedan /* dva */ tri */. Ilpso ce uponanasu owsapajyha 03Haxa Ha uHgercy
0 u oHa ce HA3HAYA8G KAO KOMEHWAP U UPEWPala ce HACTas.ba JECHO 0 03HAKE.
Satium ce wpasicu 3atweapajyha o3waxa u Uponasadu ce na ungexcy 16. Cee
uamehy owsapajyhe u 3atseapajyhe oznaxe, ykoyuwyjyhu u wy, ce boju Kao KomeH-
wap v UPewpain ce Hactasma uocse satmsapajyhe osdnaxe. Ha xpajy ce wpastcu
owsapajyha osnaxa u Gowwo wuje Uponahena 3aspuwasa ce ca upewpaiom. Ha

cauyy 4. 1 ce mootce 8ugetliu Ha3navasare 06e Hucke y oxeupy equitiopa JET.
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BOJET - O *

File Edit Theme Tools

/* jedan /* dva */ tri */

test_file.cpp*| C++ | Row: 1 Column: 26

Cruka 4.1: [Ipumep HazHavuaBama KOMEHTapa

Tpeda nHarnacuTu J1a pa3jaIundUTH TOKEHU UMajy Pa3JIUYUTe IPUOPUTETE Tj. YKO-
JINKO HEKH JIe0 TEeKCTa MOyKe OMTU 0DOjeH ca Buile doja Tpeda m3adpaTu camo
jemmny. HajBurmm npuopureT nMajy KOMEHTApU U HUCKE, OJT ITPETIPOIECOPCKUAX JTH-
PEKTHUBa jeIMHO KOMEHTapW MMajy Behu MPUOPUTET, JIOK OPOjeBU M KJbyYHE PeUn
nMajy HajHuKy npuoputer. Ha commu [4.2] cy mrycrpoBanu IPHOPUTETH Pa3/IHN-
THX CHHTAKCUIKUX Kareropuja, 1ok je Ha cankama [4.3] [4.4] 4.5 u 4.6 nixycrposamo
pe/IoM HazHavYaBakbe MPOTrPaMCKOT Koja 3a jesuke C++, C, C# u Java. lpermpo-
1IeCOPCKE JTUPEKTUBE 000jeHe Cy y po3e, KOMEHTapu CUBOM DOjOM, HUCKE Cy 0DOjeHe

y CBETJIO 3€JIEHO, OPOjeBU XKYTOM O0jOM, JIOK Cy KJBYUHE PeUun 000jeHe HAPAHIIACTO.

4.3 IIpaBoyraoHo o3Ha4daBaibe

Y ommTeM ciy4ajy, O3HAUEHN TEKCT IIPEJCTaB/ba HEIPEKUIHU JI€0 TEeKCTa W3-
MeDy moderne u Kpajibe koopauuare. Mebhyrum, Gpasoyiaoro oznauasarse oMo-
ryhaBa jia ce m3adepe caMo OHaj JIe0 TEKCTa KOjU je YHyTap IPaBOyraOHUKa KOjU

YUHE IT0YeTHA U KPajiba KOOPIMHATA.

To ce mocTmke TaKo MITO ce JI0aje MHINKATOP KOju HaM IOBOPH Jia JIU je O3Ha-
JaBambe OOMYHO WM je TpaBoyraono. lIpm poxBatamy 0O3HAYEHOT TEKCTa, IIPBO
ce MPoBepaBa BPEIHOCT MHANKATOPA. ¥ KOJUKO Ce PAId O OOMYHOM O3HAYTABAILY,
JIBe KOOpJ/IMHATE ce IPEBOJIe y MHJEKCE W JIOXBaTa Ce TEeKCT u3Mehy mux. YKo-
JITKO C€ Paju O IMPAaBOYTaOHOM O3HA4YaBaIby, OHJIA CE 33 CBAKY JIMHU]Y MOYEBIIN
OJ1 JIMHUje TT0YeTHe KOOPAUHATE Ia 10 Kpajihe, J0XBaTa TeKCT n3Mmely KoJIoHa I10-
qeTHE U Kpajibe KoopuHaTe. Yy HapeIHOM IIPOrPaMCKOM KOJTy je MIYyCTPpOBaHa OBa

D YHKITMOHATHOCT.

45



[VIABA J. HAIPEJHE OVHKIIHOHAJTHOCTH

File Edit Theme

100
#include

"int 2% komentar

1.30|
i

test_file.cpp* | C++ | Row: 15 Column: 5

Crnuka 4.2: llpukas npuopurera usmely paziumauTUX CHHTAKCUIKUX KATETOPHja
y mporpamckom jesuky C-+-+

T JET - m} X
File Edit Theme

#include

// Jednolinijski komentar

E3
/

Viselinijski
komentar

1t main(int argc, char** argv) {

std::cout << "Hello world!" << std::endl;

test_file.cpp | C++ | Row: 1 Column: 1

Chnuka 4.3: IIpukas HasHauaBama Ko/a y MporpamMckoMm jesuky C-+ -+
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T JET - m} X
File Edit Theme Tools
#tinclude

// Jednolinijski komentar

E 3
/

Viselinijski
komentar

int main() {

printf("Hello world!");

test filec | C| 2 Column: 27

Cnuka 4.4: Tlpukas HazHadaBarma KoJa y IporpaMckom je3uky C

Y JET - m] *
File Edit Theme Tools

sing System;
g System.Collections.Generic;

// Jednolinijski komentar
Viselinijski

komentar

id Main(string[] args) {

‘var months = new List<int>() = {1, 2, 3, 4};|

for(int i=8;i<months.Count;i++)
Console.WriteLine(months[i]);

test_file.cs* | C# | Row: 14 Column: 57

Ciuka 4.5: Ilpuka3 HazHadaBama KOJa Y IIPOrpaMcKoM je3uky C#
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mOJET -

File Edit Theme Tools

import java.util.Arrays;

// Jednolinijski komentar

IE3
/

Viselinijski
komentar

C Main {
b1i atic void main(String[] args) {

int[] arr = { 1, 2, 3, 4, 5[ };

System.out.print("Array: ");
System.out.println(Arrays.toString(arr));

m 1 JET —
File Edit Theme Tools

{"menu": {

"id": "file",

"value": "File",

"popup”: {

"menuitem™:

{"value": "New", "onclick": "CreateNewDoc()"},
{"value": "Open", "onclick": "OpenDoc()"},
{"value": "Close"|, "onclick": "CloseDoc()"}

| Plain text | Row: 8 Column: 24

Cnuxka 4.7: Ilpuka3 mpaBoyraoHor o3HadaBamba

std: :string Selection::getSelectionText() {
std::string result;

TextCoordinates it = m_start.getCoords();

// Dohvata se pokazivalé mna poletnu liniju

std: :stringx line = &m_lineBuffer->lineAt(it.m_row-1);
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// Iteriranje dok se ne stigne do kraja selekcije
while (it < m_end.getCoords()) {
// Ako je koloma van granica, ide se na narednu Liniju
if (it.m_col > line->size()
|| (m_rectangular &% it.m_col >= m_end.getCoords().m_col)) {
result += '\n';
it.m_row += 1;

it.m_col = m_rectangular 7 m_start.getCoords().m_col : 1;

line = &m_lineBuffer->lineAt(it.m_row-1);
} else {

if (!line->empty())

result.push_back(line->at(it.m_col-1));

it.m_col += 1;

return result;

OBa dyuknmnonaaHocT omoryhaBa jeIHOCTABHO JI0XBAaTAh€ UCIPEKUIAHUX JIe-
JIOBa TEKCTa KA IIITO Cy KOJIOHE y TeKCTyaJTHuM TadesiaMa Kao U JeJIoBe Koja 0e3
JIoOXBaTamba KapaKTepa 3a HasyosbuBambe. Ha ciunum 4.7 miycTpoBaHO je IpaBoy-

raoHO O3HAYaBaIbe IJie je O3Ha4YeH aTpuOyTu Tuia value.

4.4 TIlomena ekpaHa

lememe ekpaHa MpyKa KOPUCHUKY MOTYNHOCT 1@ MOKe MCTOBPEMEHO Ja IIpe-
rlesia /WM Jia Mema HMCTy JaTOTeKy, MOJeIOM eKpaHa Ha J[Ba Mmojba 3a ypehu-
Bame. KopucHuk yK/bydyje U UCKJbydyje OBaj PEKUM ITPEKO MEHUja y 3aBUCHOCTH
ox morpede. OBa (HyHKIIMOHAIHOCT je KOPHUCHA y CAydajeBUMa KaJa TEKCTYaJHA
JIATOTEKA CAJIPYKU BEJIMKU OPOj JIMHUja M KOPUCHUK MOXKE JIAKIIE JIa ITPEryieia UIu

Mema JIBa y/laJbeHa MEeCTa y TeKCTY 0e3 CTaJIHOT IIpedallmBama U3Mely HuX.
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OBa dyukmmonaanoct je eautropy JET octBapena tako mrro ce 1prajy JBa
objekTa KJtace TextBox Koju jejie TOKa3uBad Ha UCTY Tadery jesoBa. OcuM 1mTo
caJip2Ke WCTU TOKa3WBad Ha Tadesly J1e/IoBa, KOja je MMIIEMEHTHUPAaHA y KJIach
PieceTable, cBe wjaHCKe IIPOMEHJ/bUBE JBE MHCTaHIEe Kjace TextBox cy pasim-
qHUTe U MOKa3yjy Ha pasjmunte o0jekTe. Ha coaurm je mirycrpoBaHa (pyHKITHO-

HaJIHOCT JJ€J/b€Iba €KPaHa 3a je,ZLHy JaTOTEKY.

BOOET - a X

m_selectiol A
updatestateForSelectionChange

£, index); ; ; )
» index) ivateWriteSelection() {

jon->isActive())

jon->setActive( D
->setStart(m_selec

letETabFromSElertEdRuus() {
= m_selection- getSrar‘tH m_row;
| selection- )gE‘Y’Eﬂd(] m_row;

1 deleted = false;
index = m_ uffer->textCoordinatesToBufferIndex({beginfow, 1});

if (m_] 11n=5uffe neStarsWithTab(beginRow-1)) {

«: : toggleRectangularselection() {
WriteSelect r\i
m_selection->setRectangular(!m_selection->isRectangular());

eInstance->getInst ).deleteText(index, index + 1);

for (sup t i=beginRow-1; i<endRow-1; ++#i) {
I LineBuffer->lineAt(i);

index += line-size() + 1; ection->isActive()) {

copySelectionToClipboard();
deleteSelection();

if (m_. llnaEuf‘Fer 11nESTarsw1thTab(J+1))

cor d(ul sorPosition

eceTableInstance->getIns: () .deleteText(index, index+1); n‘)r‘|‘)isArt1ve(} .
1

-index; SelectionToClipboard();

1
1
K deleted;
i

dPlEtEd =
ecordCursorPositiol

p | C++ | Row: 15 Column: 1

Cruka 4.8: IIpukas mozese ekpaHa

4.5 Cy2kaBame IIpocTopa 3a U3MeEHY

CyxkaBame IpocTopa 3a M3MeHy omoryhaBa Ja ce MecTO Ha KOMe KOPHUCHUK
JKeJIN Jia, U3BPIIMN U3MEHe Cy3U Ha HEKU MPOU3BOJbHU OIcer TeKcTa. KopucHukK
O3HAYaBa HEKM JIE0 TEKCTA, aKTUBUPA OBY (DYHKIIMOHAJTHOCT U3 MEHUja U O TaJia
je moryhe BpmmTH W3MeHe caMO yHyTap O3HAYEHOr Jeja. KOPHUCHUK y CBAaKOM
TPEHYTKY MOXKe UCKJBYUIUTHU CyKaBaibe, Bpahajyhu ce y yoduuajenn pexkum. OBa
PYHKITMOHAJIHOCT MOYXKe OMTU KOPHUCHA Y CJIydajeBUMa KaJia je MOTPEOHO MerhaTh
Marbe JIeJI0Ba Kojia 0e3 HapylaBamba OKOJHe CTpyKType. IIpumep oBakBe nzmene

MOKe OMTH ITpoMeHa UMeHa (DYHKIIUje MJIN TPOMEH/bUBE.
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OBa dyuknumonasnoct je y eauropy JET mmmiementnpana Tako mrTo ce mpu
AKTHUBHUPAILY OBOT PEYKUMA MMaMTe ITOYeTaK U KPaj O3HAYEHOT TEKCTa, JIOK Y CIydajy
aKO HHUje O3HAUYEH TEeKCT HHje Moryhe akTUBUpPATH OBaj PEXKUM. 3aTUM Ce KPeTarbe
Kypcopa | Jla/be O3HadYaBalbe TEKCTa OI'PaHUYaBa Ha CyKEHU Je0 3a u3MeHe. To
ce TIOCTHUKE TaKO IMTO Ce 3a CBaKy HOBY IO3UIN]y KypcOpa BPIIH IIPpOBEpa Ja Ju
ce HaJla3" y J03BOJbEHUM T'DAHUIAMa W YKOJIUKO TO HEje CJIy4aj IIOCTaBJba Ce Ha
HajOJIMKY TpaHnaHy BpeaHocT. Jleo 3a namene ce, Takohe, cykKaBa UIn IPOIITUPY]e
y 3aBUCHOCTH OJI TOTa JIa JIU Ce OPHIIE WUJIH JI0Jaje TEKCT Y cyKeHoM mpocTopy. Ha

coaunu [4.9] nycTpoBaHo je cy:kaBame Jejia 33 U3MeHy Ha uMe TiasHe (pyHKImje.

mTJET - O X

File Edit Theme Too

int Jll(int argc, char** argv) {

std::cout << "Hello world!" << std::endl;

test_filecpp | C++ | Row: 3 Column: 9

Cruka 4.9: IIpukas cykaBama Jieia 3a H3MEHy

4.6 YysBame mcedaka KoJa

Hcewar xoga (enr. code snippet) npencraBba (dparMeHT KOja KOjU Ce MOXKe
KOPUCTUTHU Y PA3JIMIUTUM IIPOTPAMUMa WJIN JeJIOBUMA jeJHOr mporpama. Vcedrnn
ce ODMYHO 4YyBajy y HEKOj JATOTEIN jep MPEJICTaB/bajy KOPUCHE JIEJI0BE KOIa KOju

Ce MOI'y KOpUCTHUTHU K&CHI/Ije 1 HEeMa HOTpGSG 3a IbUXOBHUM ITIOHOBHUM IIMCaIbEM.

Yysame ncevaka kKojia oMoryhaBa KOPUCHUKY Jia CavdyBa NCEYKE KOJA KOje IeCTO
KOPHUCTHU TPU THCaiby IporpaMckor koja. CBaky mcevak cacToju ce O UMEHa U

meroBor cajprxkaja. CHucky cBux 3amamMheHuX HCeYaKa Ce MOYKe IMPUCTYIIUTH
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ImyTeM JiFjajora 3a ucedke. HakoH ojadupa »KeJbeHOI MCedKa KOJla KOPHCHUK
MOXKe TIPEKOIMPATU HEerOB TEKCT WM T'a OOPUCATH Yy 3aBUCHOCTHU OJ IIOTpede.
Kopucuuk Moxke J10/1aTi HOBU HCEYaK O3HAYABAHLEM KEJHEHOT TEKCTa U 0IadUPOM
aKIyje Jo/aBama HCeYKa W3 MeHHUja, MPU YeMy ce OTBapa IUjaJior TJe ce Of
KOPHCHHUKa TPaXKM Jla YHECe MMe HOBOI' MCEYKA U YKOJIMKO HE IOCTOJU MCEYaK Ca

UCTUM WMEHOM, OH ce Jlojiaje y KoJiekKnujy. Jlujasior 3a ogabup mMeHa HMcedKa je

mwiycrposan Ha cruru [£.10]

Save snippet

MName

Cauka 4.10: Ilpuka3 gujasora 3a o7adup NMeHa UCeIaKa

Onucana GpyHKIIMOHAIHOCT je TIOCTUTHYTA TAKO IIITO CE€ UCEUINH YyBajy y JaTo-
TeKaMa KOje ce I10 TIOTPedH J0XBaTajy U IbUXOB CaJprKaj ce UCIHCYje Y JTHjaJjory.

OBaj aumjaJjor je maIycTpoOBaH Ha CJIUIN

Snippets

swap ¥ Delete

void swap(int& a, int& b) {
int tmp = a;
a=b;
b = tmp;

Cauka 4.11: Ilpuka3 gujajora 3a ogadup ucedaxka
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4.7 CakpuBambe ODJIOKOBa

Caxpusare baoxosa (enr. code folding) je dyHKIMOHAIHOCT KOja KOPUCHUKY
oMoryhaBa Jia caxkKme IpHKa3 OJI0OKa Koja y jeaHy juHujy. KopucHHK Moxke 10
oTpedu Jla cakpuBa OJIOKOBE KOJIa KOjU My y TOM TPEHYTKY HHUCY PEJIEBAHTHU U
Tako J00uje DOJbY IpersieJIHOCT yHyTap jaroreke. lIpe Hero mro macrtaBuMo ca
JIAJbUM OIIMCOM CAaKPHUBarha OJIOKOBA, IMOTPEOHO je JeUHUCATHU IITa MPEICTABIbHA

OJIOK Y HEKOM ITPOTPAMCKOM KOJILY.

Biok koma je ckym napeidu Koje Cy JIOTMYKHU T'PYIUCAHE U YUHE jeUHCTBEHY
nesiuHy. BitokoBu ce Hajuenthe Kopucte 3a jgeduHncame GyHKINja, HAPEIOU KOH-
Tposie Toka u metsbu. Y BehmHu mporpamckux jesuka (C++, C, C#, Java) dio-
KOBU C€ 03HAYABAajy BUTUIACTUM 3arpajama, JI0K ce KOJI HeKUX, Kao mTo je Python,
OHU O3HAvYaBajy Ha3yO/pbUBaIbeM Koja. ¥ OkBupy emuropa JET 00k ce cacroju
OJ1 TIOYeTHE W KPajibe KOOPAUHATE Ka0 W WHINKATOPA J1a JIX je OJIOK CAKPUBEH UJIN
He. Y HAPEIHOM MMPOrPAMCKOM KOJIy WJIyCTPOBAaHE Cy YJAHCKE TPOMEH/bUBE KJIace
CodeBlock.

class CodeBlock {

/.

private:
TextCoordinates m_start;
TextCoordinates m_end;
bool m_folded;

s

Y emutopy tekcra JET, cakpuBame OJIOKa je MMILIEMEHTHPAHO TAKO IITO Ce
IpoJia3u KPO3 TEKCT W WJICHTUMUKYjy ce cBU OJOKOBH. 1O ce IMOCTUKE TaKo
IIITO Ce MPOJIa3u KPO3 TEKCT U CBAKW IyT KaJia ce Hamhe Ha KapakTep {, merose
KOOpJ/IMHATE Ce CTaB/bajy Ha BPX CTeKa 3a OTBOpeHe 3arpajie. Kaja ce nHambhe Ha
KapakTep } OHJa ce IVIeja JIa JIX je CTEeK Ipa3aH U yKOJUKO HUje, Y3UMa Ce eJIEMEHT
ca BpXa CTEKa W 3ajeJHO Ca KOpJAWHATaMa TPEHYTHOI KapaKTepa Kpempa ce HOBU
onok. Ilorom ce y mpBOj JiMHHjU CBAKOr OJIOKA ca JieBe CTpaHe Jiojaje JyrMe
3a CaKpHUBarmbe. 3HAK MUHYC O3HAYaBa Jla Ce IMPUTUCKOM Ha JIyrMe oJroBapajyhu
OJIOK cakpuBa, a 3HAK IUIYC Jla Ce MPUTUCKOM Ha Hhera OJIOK OTKpuBa. llpumep
cakpuBama OJIOKa je MIyCTPOBaH Ha CJIMKAMa, u [4.13] rne je cakpusen Guok
dyukiuje printHelloWorld ().
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BOJET - O X

File Edit Theme

I#iﬂilud; ystres

d printHelloWrold() {
std::cout << "Hello world!" << std

}
int main() {
printHelloWorld();|

return 6;

test_file.cpp | C++ | Row: 9 Column: 20

Cauka 4.12: Ilpumep cakpuBarmba OJI0Ka IIPOrPAMCKOT KOJIa

BOJET - O X

File Edit Theme Tools

I#inglud; <iostream>

void printHelloWrold() {

int main() {
printHelloWorld();

return 9;

test_file.cpp | C++ | Row: 9 Column: 20

Cauka 4.13: Ilpumep cakpuBarma OJI0Ka ITPOrPaMCKOT KOJ1a
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EBunennuja o ckpuBeHUM JIMHUjaMa KOJIa C€ YyBa y HU3Y MHIUKATOPA KOjU 32
CBAaKy JIMHU]Y CaJIP2KU BPEJIHOCT JIa JIU je CKPUBEHA WU He. Y KOJIMKO je JIMHUja
CKpHWBEHa, He HCIPTaBa Ce Yy TEKCTYaJIHOM II0Jby, MAKO U JiaJbe IIOCTOJH yHyTap

TEKCTa.

[Ipu cBakoj mpoMeHHm TeKCTa MOTPEOHO je IMOHOBO MJIEHTU(MUKOBATH OJIOKOBE.
Mozxke ce jecuTu Jia IpoOMeHa TEKCTa MMOMePU KOOpJIMHATe TocTojehux O/I0KoBa 1
IIOTPEOHO je Ja y MOHOBHO] MHJAEHTUMUKAIM]U Oy/Iy IPEno3HaTH Kao IocTojehm
OJIOKOBU, a He Kao HOBHU. 10 ce MOCTMXKE TAKO IITO Ce y3 CBAKy IPOMEHY TEKCTa
dyHKIMju 32 axkypuparbe OJIOKOBa mpociehyje JimHuja Ha KO0jo] je M3BpIIeHa n3-
MeHa, Kao OpOj JIoJIaThX Wu oj1y3eTux Juauja. PyHKIM]ja 3a axKypuparbe OJI0KOBa,
IIpe Hero IITO 00pa i HOBE OJIOKOBE, IoMepuhie KOOp/IMHATE CTapuX OJIOKOBA KOjU
cy 3axBaheHU IMpOMeHOM TeKCTa 3a ojroBapajyhu pasmax. Ha kpajy ce 3a cBaku
HOBH OJIOK, OMHAPHOM IIPETPAroM, y JINCTA CTAPUX OJIOKOBA TPaKu ojroBapajyhn
OJIOK, 1 YKOJIMKO IIOCTOjH, ITPEITICY]je Ce HeroBo cTame y HoBu. Ha Kpajy ce Opuiie
JILCTa cTapux OJIOKOBa U mpocjehyje ce HOBa Jincta. ¥ cjefeheM IpPOrpaMCcKOM

KOJIy je WIyCTPOBaH PaJi oBe QPYyHKIHje.

void LineBuffer::updateBlocks(int lineSizeDiff, int lineIndex) {
auto newBlocks = new std::vector<CodeBlockx*>();
std: :stack<TextCoordinates> openBrackets;

auto size = m_lines->size();

if (lineSizeDiff != 0)
updateFoldedBlocks(lineSizeDiff, lineIndex) ;

auto oldHidden = m_hidden;
m_hidden = new std::vector<bool>(size, false);
delete oldHidden;

for (size_t i=0; i<size; ++i) {

auto line = m_lines->at(i);

for (size_t j=0; j<line.size(); ++j) {
if (line[j] == '{") {
openBrackets.push(TextCoordinates(i, j+1));
} else if (line[j] == '}' && !openBrackets.empty()) {
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auto openBracket = openBrackets.top();

openBrackets.pop() ;

auto closedBracket = TextCoordinates(i, j+1);

Il

auto block new CodeBlock(openBracket, closedBracket);

auto index = findBlock(block);

if (index '= -1 && m_blocks->at(index)->isFolded() == true) {
block->setFolded(true) ;
updateHiddenForBlock(block) ;

newBlocks->push_back(block) ;

auto oldBlocks = m_blocks;

m_blocks = newBlocks;

for (auto block : *o0ldBlocks)
delete block;
delete oldBlocks;

std: :sort(m_blocks->begin(), m_blocks->end(),
[]J (CodeBlock* first, CodeBlock* second) {

return *first < *second;

void LineBuffer: :updateFoldedBlocks(int lineSizeDiff, int lineIndex) {
if (lineIndex == -1)

return;

if (1ineSizeDiff < 0)



[VIABA J. HAIPEJHE OVHKIIHOHAJTHOCTH

lineIndex -= lineSizeDiff;

auto index = findGreaterOrEqualBlock(lineIndex) ;

while (index !'= -1 && index < m_blocks->size()) {

auto block = m_blocks->at(index);

if (block->isFolded()) {
block->setStart ({block->getStart() .m_row + lineSizeDiff,
block->getStart() .m_col});
block->setEnd({block->getEnd() .m_row + lineSizeDifl,
block->getEnd() .m_col});

++index;

int LineBuffer: :findBlock(CodeBlock *block) {
int low = O;
int high = m_blocks->size()-1;

int mid;

while (high >= low) {
mid = low + (high - low) / 2;

if (*(m_blocks->at(mid)) == *block)

return mid;

if (*(m_blocks->at(mid)) > *block)
high = mid-1;
else
low = mid+1;
}

return -1;
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int LineBuffer: :findGreaterOrEqualBlock(size_t lineIndex) {

int result = -1;

int low = O;
int high = m_blocks->size()-1;

int mid;

while (low <= high) {
mid = low + (high - low) / 2;

if (m_blocks->at(mid)->getStart().m_row >= lineIndex) {

result = mid;

high = mid-1;
} else {
low = mid+1;

return result;

Jomn jenna dutHa ocodMHA KOJI caKpuBama OJ0KOBa je yruexkbhenoct. Ilormro
YHyTap jeJIHOr OJIOKAa MOXKeMO Jie(pUHUCATA TPO3UBOJHAH OPOj JPYTUX OJIOKOBA,
Tpeda MPUMETHUTH Ja KaJla je jeJlaH OJIOK CAaKPUBEH, CBU OJIOKOBU YHYTap Hera
ce Takohe He npukazyjy, 0e3 003upa Ha TO IITO HUXOB MHIUKATOP CAKPUBEHOCTH
octaje Henpomerben. Ca npyre crpanHe, YKOJUKO je OJIOK OTKPUBEH, CBU OJIOKOBU
yHyTap era ce IpUKa3yjy Ha OCHOBY CBOJUX WH/IMKATOPA M IIPABHUJIO Ce PEKYp-

3UBHO IIPUMEIbYje Ha CBe OTKPUBEHE DJIOKOBE Y HHEMY.
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3aKJby4vaK

Y oBOM pa/Iy OIMCAH je IIPOIEeC UMILIEMEHTAIINje €IUTOPa TeKCTa HaMEHEHOM
IIPEeBaCcXOHO THUCAIY IporpamMckor Koja. Hajupe je mat mpersen Hajderhe Ko-
puntheHnX CTPYyKTypa MojlaTaka y €JIUTOPUMa TEKCTa, JTUCKYTOBAHA je BPEMEHCKA
CJIOZKEHOCT OCHOBHUX OIlepaliija 3a paJi ca mbUMa, I0cedHO y mnopehemy ca jesiHo-

CTaBHUM Tj. HaWMBHHUM IIPpUCTYIIOM.

Y macraBky pajia odpaheHe cy ocHOBHe (DYHKIIMOHAJIHOCTHU €JIUTOPa TEKCTA.
Hajupe je onmcan mocTymak yHOCa B 00paJje TEKCTa, KaKO MyTeM TacTaType, TaKo
U IMyTeM MUINA. YBeEJEH je MojaM Kypcopa, Koju omoryhaBa KOPHCHUKY Jna ce
kpehe 10 TekCTy U Mema paznauanTe JiesioBe Tekcta. OdjanrmeHo je Ha KOju HaunH
ce JI0/1ajy WU OPHIINY IOjeJIMHAYHU KapaKTepPU Yy TEKCTY, Ka0 U MAaHUIIyJIaIuja
HENPEKITHUX JIeJI0OBA TEKCTa KPO3 CeJIeKINjy U Olepalifje ca MPUBPEMEHOM Me-
mopujoM. Ilopen Tora, odbpaheno je m ynpassbame TEKCTYaJTHUM JIATOTEKAMa KOje

KOPpHUCHHUK MO2Ke€ T1a Kpeupa, Uil Ja 9UTa U ME€ba IbUXOB ca;:Lp}Kaj.

Y apyrom Jiesly paja OonmcaHe Cy HalpeaHe (DYyHKIMOHAJTHOCTU €IUTOPa TEK-
CTa. OHHC&H je CJIOZKEHU MEXaHN3aM ITOHUIIITaBalba W IIOHaBJ/balba KOjI/IM JdaHaC
pacriojiayke TOTOBO cBaku ejauTop Tekcra. O0pabheno je HazsHadYaBame CHUHTAKCE
3a pas/Im4IuTe IPOTPaMCKe je3mke Koje omoryhaBa 0oJbe pasyMeBambe Ie/JNHA Y
nporpamckoMm kopy. IloTrom cy omnmcane meke HectaniapHe (OyHKIIMOHATHOCTH
Kao IIITO Cy IPaBOYyTaOHO O3HAYABIbE TEKCTa, KOPHCHO 3a KOIUPAhe BUIIE JIH-
HIja TeKCTa Koje cy Ha3yOJbeHe, IMojiesia eKpaHa, CyKaBaibe IPOCTOpa 33 U3MEHY
Ka0 W UyBambe Mcedaka Koja. Y TOCJIEImeM OJIeJbKY PaJia OIHMCAH je MOCTYIIaK

CaKpuBaltba OJIOKOBA IIporpaMcKor Ko/ia pajiu ooJbe Iperjie JHOCTHU.
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I'VIABA 5. BAK/bYYAK

IIo cBum HabOpojaHUM (PYHKIMOHAJHOCTUMA M CTPYKTYpaMma Io/IaTaKka Koje KO-
puctu, equtop texkcra JET je najsurie cimyan eguropy Visual Studio Code o kome
je dmyto peun panwuje y pajy. JoI jeJan eiuTop TeKCTa KOjU je JIeJI0M UHCIIHPUCAO
uzpajy eauropa JET je Notepad++. Ocrtanm equTopu KOju Cy IOMUBAHA Y PAJLY
MOTY JEJUTUA CJIAUIHOCTU ca eauTopoM JET, anu Hucy pasMaTpaHH IIPU HHErOBO]

U3PaIN.

Kpo3 oBaj paj ce Moxke yBUIETH CJI02KEHOCT cOPTBEPA KAKBU CY €IUTOPHU TEKCTA
IIPOJIACKOM KpO03 OpojHe (DyHKIITMOHAJTHOCTH TOTPEDHE 3a IhUXOBY M3paLy. YJiaazehu
y JeTajbe UMILIEMHTAIMje CBaKe O] OBUX (DYHKIIMOHAJTHOCTH, YIIO3HA]EMO CE Ca HhU-
XOBUM (DYHKITHOHUCAIHLEM Ha, JIyOOKOM HUBOY, Ka0 U ca (PYHKITMOHUCATHEM €JIUTOPA

TEeKCTa y IeJIMHU.

60



bubdauorpaduja

1]
2|
3]
4]
[5]

6]

17l

18]

19]
[10]

[11]

Visual Studio Code. https://code.visualstudio.com.
Open Source Community. Emacs. https://www.gnu.org/software/emacs/.
Open Source Community. Notepad++. https://notepad-plus-plus.org/.
Open Source Community. Xi. https://xi-editor.io/.

Charles Crowley. Data Structures for Text Sequences. https://www.cs.unm.

edu/~crowley/papers/sds.pdf, 1998.

Dimitar Asenov et al. The Effect of Richer Visualizations on Code
Comprehension, Proceedings of the 2016 CHI Conference on Human
Factors in Computing Systems, pp. 5040-5045. https://doi.org/10.1145/
2858036 .2858372.

Russ Atkinson Hans-J. Boehm and Michael Plass. Ropes: an Alternative to
Strings. https://www.cs.tufts.edu/comp/160FP/archive/hans-boehm/
ropes.pdf, 1995.

Microsoft. Windows Notepad. https://en.wikipedia.org/wiki/Windows_
Notepad.

Bram Moolenaar. VIM. https://www.vim.org/.

GeeksforGeeks organization. Gap Buffer Data Structure. https://www.
geeksforgeeks.org/gap-buffer-data-structure/.

Michael J. Roberts. Advanced Text Editing Features. https:
//www.researchgate.net/publication/343648665_0n_the_design_
of _text_editors, 2007.

61


https://code.visualstudio.com
https://www.gnu.org/software/emacs/
https://notepad-plus-plus.org/
https://xi-editor.io/
https://www.cs.unm.edu/~crowley/papers/sds.pdf
https://www.cs.unm.edu/~crowley/papers/sds.pdf
https://doi.org/10.1145/2858036.2858372
https://doi.org/10.1145/2858036.2858372
https://www.cs.tufts.edu/comp/150FP/archive/hans-boehm/ropes.pdf
https://www.cs.tufts.edu/comp/150FP/archive/hans-boehm/ropes.pdf
https://en.wikipedia.org/wiki/Windows_Notepad
https://en.wikipedia.org/wiki/Windows_Notepad
https://www.vim.org/
https://www.geeksforgeeks.org/gap-buffer-data-structure/
https://www.geeksforgeeks.org/gap-buffer-data-structure/
https://www.researchgate.net/publication/343648665_On_the_design_of_text_editors
https://www.researchgate.net/publication/343648665_On_the_design_of_text_editors
https://www.researchgate.net/publication/343648665_On_the_design_of_text_editors

BUBJ/INOI'PADUJA

[12] Nicolas P. Rougier. On the design of text editors. https://inria.hal.
science/hal-03018466/file/draft.pdf, 2020.

62


https://inria.hal.science/hal-03018466/file/draft.pdf
https://inria.hal.science/hal-03018466/file/draft.pdf

Bbuorpaduja ayropa

Bojan Bapnwuh je pohen 5. ampuna 1999. romumne y Ilpuspeny. Ocnosue
cryauje je 3aBpimo Ha Maremaruakom dakynrery y Beorpasy, na cmepy uadop-
matnka 2022. roguHe ca mpocedHoM orieHoM 8.64. TpeHyTHO je CTyHaeHT macTep
cryamja Ha nctoM dakyrrery. O 2025. pagn kao Software Engineer y KoMIanuju
Clisco.



	Увод
	Текст едитори

	Структуре података у текст едиторима
	Бафер са размацима
	Уже
	Табела делова

	Основне функционалности
	Опште информације
	Обрада уноса
	Курсор
	Операције са појединачним карактерима
	Означавање текста
	Управљање текстуалним датотекама
	Исецање, копирање и налепљивање

	Напредне функционалности
	Поништавање и понављање
	Назначавање синтаксе
	Правоугаоно означавање
	Подела екрана
	Сужавање простора за измену
	Чување исечака кода
	Сакривање блокова

	Закључак
	Библиографија

