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AHHOTALUA

HacTtoswme pykoBogsaLme ykazaHus no KoHcTpympoaHuto (PYK) npegHasHaveHbl gns
pa3paboTynKoB NpUKNaaHbIX NporpaMm Ha nnargopme onepaLmMoHHON CUCTEMBI CreLmanbHOro
HasHa4veHus «Astra Linux Special Edition» (nanee no tekcty — OC CH), paspaboTtumkoB aBToma-
TU3NpoBaHHbIX cnuctem (AC) ynpaBneHus B 3aLMULLEHHOM UCMONTHEHUMN 1 annapaTHO-NPOrpPaMMHbIX
CpencTs.

B nokymeHTe npmBoautca KpaTkmii 0630p apxuTekTypHbix ocobeHHocTten OC CH u npuH-
LMNOB ee BEPCUOHHOCTU. OnncaHbl NpUMEHEeHne NporpaMMHOro nHTepderica cpeacTs 3almThl
nHpopmaumm (C3M1) n ocHOBbI paspaboTku Nporpamm Ans MHOrOYHKLMOHANbHOMO 3aLULLEHHOIO
OKOHHOro meHegxepa Fly. O6bsicHAITCA cnocobbl MCNonb30BaHMs MHTErpupoBaHHbix B OC CH

npyKnagHblX NnporpaMmMHbix cpeacts. Hactoswume PYK pacnpocTtpaHstoTtes Ha Bepeuto 1.6 OC CH.
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1. COCTAB ANCTPUBYTUBA OC CH

OC CH oTHoCKUTCS K cemencTBy AncTpnbyTnBoB Linux, n cOOTBETCTBYET cnenyroLmm
TpeboBaHMAM PyKOBOOSALLNX LOKYMEHTOB:

- Mo 3 Knaccy 3alnLEeHHOCTU MHAOPMaLMN OT HECAHKLMOHUPOBAHHOIO 4OCTyna co-

rmacHo pykoBoasLlero okymeHTa «CpeacTtBa BblMUCNUTENBHOW TEXHUKU. 3awumTta oT

HeCaHKLUMOHMPOBAHHOIO JocTyna K nHdopmaumn. Nokasatenu 3awmLeHHOCTN OT HeCaHK-

LWOHMPOBAHHOIO JoCTyna K nHpopmaumm» (Froctexkommncena Pocecnn, 1992 r.);

- NO 2 YPOBHIO KOHTPOSSA OTCYTCTBUS HEAEKNapMpOBaHHbIX BO3MOXHOCTEN COrnacHo

pyKOBOASLLEro AOKyMeHTa «3almTa oT HECaHKLUMOHMPOBAHHOIO JOCTYNa K MHpopMaumu.

Yactb 1. NporpammHoe obecneveHne cpeacTts 3almTbl MHGPopmaumn. Knaccndpukaums

MO YPOBHIO KOHTPOIS OTCYTCTBUSA HEAEKNapMpOBaHHbIX BO3MOXHOCTENY ([ocTexkoMmnceus

Poccuun, 1999 r.);

- TpeboBaHusMm no 6esonacHocTn nHgopmaumm GCTIK Poccun kK onepaumoHHbIM CUCTe-

mMam (npukas PCTIK Poccum ot 19 asrycta 2016 roga Homep 119);

- TpeboBaHuam ®CB Poccun no 3awmTe Hopmaumm B aBTOMaTU3NPOBAHHbBIX CUCTEMaX

1-ro knacca, u TpebosaHnsmmn ®Cb Poccum kK nporpammMmHoMy obecneyeHnto nHgopmawm-

OHHbIX U TENEKOMMYHUKALMOHHbIX CUCTEM CMeLManbHOro HasHavyeHus;

- TpeboBaHnam BesonacHocTn nHgopmaumm MuHnctepctesa O60opoHbl Poccum (npukas

MUHUCTPa ob6opoHbl 1996 roga Homep 058);

3710 noseonset npumMmeHsaTe OC CH npu noctpoeHnn AC B 3alMLLEHHOM UCMOSTHEHUN,
obpabaTbiBaloLwnx MHPOPMaLMNIO OrPaHNYEHHOrO PacnpoCTpPaHEHWs, BKIIOYas rocygapCTBEHHYIO
TanHy A0 CTEMNeHU CEKPETHOCTU «COBEPLLUEHHO CEKPETHOY.

OC CH paspaboTtaHa Ha OCHOBE OTKPbITOM OnepaLyoHHON CUCTEMbI OOLLEro HasHa4YeHus
«Astra Linux Common Edition» (ganee no tekcty — OC OH). OcobeHHocTn apxutektypsl OC OH
N ee cocTaB onucaHbl B AokymeHTe [1].

B coctaB OC CH Bxoagat BctpoeHHble C3. OHn obecneymBatoT MaH4aTHOe pasrpaHuye-
HWe AoCTyna B JOMOSTHEHME K CTaHAapTHOMY Ans Linux-cucteM AMcKpeumoHHOMY pasrpaHUYeHnto
AOCTyna, a TakkKe KOHTPOSib LUEeNOCTHOCTU CUCTEMbl U perncrpaumio cobbiTui npu pabote C
drannamu 1 npoueccamu.

CneuuanbHble 6ubnuotekn C3U npegoctaenstoT paspaboTynkam NporpaMMHbIN MHTEpP-
deric ona ncnonb3oBaHWUs CpeacTB 3alnTbl B CBOUX NPOrpaMMHbIX NpoaykTax. 3awuTa rpaduye-
ckon cpeabl nonb3oBatena B OC CH obecneunBaeTcs 3almLLEHHbIM rpadduyeCcKkuM CEPBEPOM U
ONTMMM3NPOBaHHbLIM paboynm ctonom Fly (untaetca «dnai»), KOTOpPbIN ABNSETCA €ANHCTBEHHbIM
BapnaHTOM MHOrOYHKLNOHaNbHOro rpadomuyeckoro nHtepgenca nonb3osatens B coctase OC

CH. MporpammHbin nHtepdenc paboyero ctona Fly n metoabl ero ncnonb3oBaHUs onncaHbl B
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OC CH ynacneposana ns OC OH ocHoBy nocTpoeHus ouctpmbyTmBa — OTKPbITbIA peno-

autopuin naketoB anst OC Debian Linux ¢ npyuMeHsieMon B HEM CUCTEMOM NakeTUpoBaHUS. Takum

obpasom, obuwme npmHUMNbl pa3paboTkm n cbopkm nporpamm anss OC CH, a Takke co3gaHus

CBOEro peno3nTopus NakeToB COOTBETCTBYIOT AMCTpubyTnBam Linux cemencrea Debian. MNMoaTo-

My, Kpome gokymeHnTa [1], paspabotumkam nporpamm ans OC CH mMoxHO ncnonb3oBaTtb obuime

pykoBogcTtea rno Debian Linux (Hanpumep, Takune kak [3], [4]).

1.1. OCHOBHbI@ KOMMNOHEHTbI

B uensax ontummnsaumm coctaea B anctpmnbytms OC CH He BkntoveH psag ayonupytowmx

KOMMOHEHTOB, Bxogswmx B OC OH u peluarowmnx cxogHble Lenesble 3agadn (Hanpumep, pasnuny-

Hble TEKCTOBbIE peaaKTOopPbl, KITMEHTbI SJ'IeKTpOHHOIZ MOYThbl, CpeacTtea O6pa6OTKM Meﬂ,l/la,D,aHHbIX).

KomnoHeHTbl OC CH, ¢ KoTOpbIMWN MHTErpupoBaHbl BCTpoeHHble C3U:

- BasoBaga nnatdgopma:

aapo Linux Bepcun 4.15.x;
yTunuTbl ynpasnenuns C3U;
ceTeBble CnyXo6bl;
rpagouyecknin cepsep Xorg;
rpagouyeckas cuctema Fly;
cuctema neyvatn CUPS;

cpencTBa opraHmMsauumm eguHoOro npocTtpaHcTBa nonb3oBatenen (ENMM) cuctema

opraHusaumm gomeHa Astra Linux Directory (ALD).

B kayecTtBe okoHHOro meHegxepa B OC CH BO3MOXHO ncnosib3oBaHne Tosbko £1y-wm,

aganTnpoBaHHOrIO K Tpe6OBaHI/IFIM 3alnTbl I/IHd)OpMaLI,I/II/I;

- obwee nporpammHoe obecnedeHune (MO):

3awmweHHan CYBb[] PostgreSQL Bepcum 9.6;
HTTP-cepBep ApacheZ;

3allUMLLEHHbIE cpeacTBa obmMeHa anekTpoHHbIMK coobuleHnsamn Exim4 n Dovecot;

1.2. PekomeHAaaumm no ncnosnb3o0BaHUIO cpeacTB Ana paspadortku MO

Paspabotky MO pekoMeHayeTcs NPOBOAUTbL C UCMONb30BaHNEM NEPEYNCTIEHHbIX B JaHHOM

noapasaerne 6a30BbIXx KOMMNOHEHT, BUGNMOTEK U cpeacTB pa3paboTKu.

1.21.

Ba3oBble GUGNNOTEKN U YTUNUTDI

basoBbie GUBNNOTEKM N YTUNUTDI:

1) sapo Linux Bepcun 4.15.x;
2) glibgc;



3) openldap;
4) openssl;
5) bash.

1.2.2. N'padpmyeckasa cuctema 1 MHOrothyHKLMOHaNbHbIA paboynn cTon

Pa3paboTky npuknagHbix nporpamm ¢ rpadpmyeckum nHrepgencom gns OC CH pekomen-
AyeTcsa NpoBOANTb C UCNONb30BaHWEM CreayoLwmnx 6ubnuorex:

1) Qt — ocHoBHas npuknagHas éubnuoteka ons cosgaHus rpacduyeckoro nHTepdenca;

2) Xorg — 6ubnuotekun rpadmyeckoro X-cepBepa;

3) Fly — 6mnbnmnotekun rpacmnyeckoro nHtepdenca nonb3osarens.

1.2.3. CpeactBa pa3paboTKM 1 oTnagku
OkpyxeHne pa3paboTku, K KOTOPOMY NPUBLIKNN pa3paboTyumkm Linux-cuctem, AOCTyMNHO n
B OC CH. OHo coaepxuTtcsa Ha otaensHom DVD-aucke co cpeacreamm paspaboTku.
Pa3pabotky npuknagHoro NO pekomeHOyeTca NPOBOAMTbL C MCMONb30BaHMEM 3TUX
cpeacTs (Hanpumep, ons pas3paboTku nporpaMmm Ha ocHoBe 6ubnmnotek Qt ygo6HO ncnonb3oBaTtb
Qt Creator).
dyHoamMeHTanbHy MHMPaACTPYKTYpy okpyxeHus C/C++ cocTaBnAlT UHCTPYMEHTbI KOM-
nunsaummn koga: 6ubnmotekn C/C++ (glibc), KOMNUAATOPbLI, CpeacTBa COOPKM, OTNaguYMKM U
crneumann3npoBaHHble NakeTbl Ansa paspaboTkm nporpamm (devel-nakeTsl). Huxe npuBeaeH kpar-
KWA CMUCOK 3TUX CPEeACTB:
- GCC — OTKpbITbI KOMNUIATOP, COOTBETCTBYOWMI cTaHgapTy ANSI;
- cpeacTtea cHopKu:
- binutils — nporpaMmmbl IMHKOBKN U MaHMNynMpoBaHUst 06beKTHIMK harinamu;
- make — CpeACTBO Ans aBTOMaTM3aLUumn NpoLecca KOMNUMIALUMK;
- cmake — KpoccnnaTopMeHHas cucteMa aBToMaTtu3aumm coopku NporpaMmMHOro
obecneyeHns U3 UCXOAHOro Koaa;

- oTnagyuk gdb — cTanHgapTHbIn oTnagynk GNU.
1.3. Obwee nporpammHoe obecneyeHne

B coctae OlNO BxoaaT nporpammbl, KOTOpble Yalle Bcero BocTpeboBaHbl Npu NOCTPOEHNN
pas3nnyHbix AC: cuctembl ynpaeneHus 6azamu gaHHbix (CYB[) pensiumMoHHoro tmna, cpeacrea
paboTbl B CETAX, HABOP OPUCHBIX NPOrpamMm, CUCTEMa BEPCTKMN TEKCTOB, a Takxke cpeactaa paboTbl
C MynbTUMeAMagaHHbIMU U rpaddUKoNn.

[na paspabotymkoB AC MOXHO BblAENUTb CrieayoLne BaXKHbIe KOMMOHEHTbI:

1) ansa paspabotku MO ¢ ncnonbzosaHnem CYB[;:

- PostgreSQL Bepcun 9.6

2) ansa pa3paboTku AOKyMeHTauuun:



- BTEX;
- LibreOffice;

3) onga paboTbl ¢ MynsTUMeama:
- mynbstunneep VLC;
- bpenmBopk Phonon;

4) pnsa paspaboTtku web-opueHTupoBaHHoro IMO:
- Apachez;
- Thunderbird;

Firefox;

- Exim4;

Dovecot;

- PHP7.

1.4. Pennsbl gucTpubytnBa n nx Bepcum

Ounctpubytueel OC CH oTnuyatoTca apyr oT gpyra MUMEHeM penu3a u HOMEPOM BEPCUMU:
- UMS penusa — onpeaensietT cneundguky ouctTpubyTmea: ero annapartHyo nnatgopmy un
obnacTtb NpUMeHeHus;
- HOMep Bepcum — 2 unn 3 undpsbl, onpegenstowmne sepcmo guctpubytmea OC CH.
B nHcTannuposaHHom guctpubytnee OC CH Bepcuto ero penmnsa MoXXHO NOCMOTPETL B
TEKCTOBOM (pawnrie B Katanore /etc:
/etc/astra_version
dopmart 3anucu B HEM CreayoLwni:
<EDITION> V.U.Y (NAME)
roe <EDITION> — pepakuma auctpubytuea Astra Linux (ans Special Edition — «SE», ans
Common Edition — «CE»);
V — nepsas undpa HoMepa penuaa, CBa3aHHasi C UMEHeEM pernuaa;
U — Bepcus penuaa;
Y — HOMep OBGHOBMEHNs B Npeaenax AaHHOW Bepcun penuaa (ecnv tTakmx o6HOBNEHUIN He
ObINo, OTCYTCTBYET);
NAME — nms penmsa (nNpuBsA3aHo K nepson umdpe Homepa penusa). na OC CH B

KayecTBe UMEH Penn30oB UCMOMb3YHTCA Ha3BaHUA ropoaoB-repoes Poccuun.
Mpumep
SE 1.6 (Smolensk)
Hactoswme PYK otHocaTtca k penudy «CmoneHck» OC CH, npegHasHadeHHOMY ns

PYHKLUMOHNPOBAHNS Ha CpeacTBax BblYNCIUTENBHOM TEXHUKM C MPOLIECCOPHON apXMUTEKTYPOW
x86-64.
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2. OCOBEHHOCTU PA3PABOTKU NMPUNOXEHUU C TPA®UYECKUM MHTEP®EMNCOM,
B3AUMOOEUCTBYIOLLUX C PABOYMM CTONIOM FLY

B naHHOM pasgene npuBeaeHbl NpaBuna ans pa3paboTynMKoB NPUNOXKEHWI, BKIOYAEMbIX
B cocTaB pabodero ctona Fly nnu szanMogencTeyoLmnx ¢ HAM.

Peanusauus gaHHbIX NpaBun NOMOXeT JOOUTLCSA:

- YHUpmKauum c6opKn 1 yCTaHOBKU NPUMOXKEHUN;

- NerkocTn moandukaumm n conpoBOXAEHNS;

- eauHoobpasnsi BHELHEro B1uaa, BHyTPEHHEN CTPYKTYPbl 1 NOBEOEHUS.

Ot paspaboTtumka TpebyeTcsa 3HaHME s3blka nNporpammupoBaHus C++ n Gmbnuoteku
rpadpuyeckoro nHTepdperca Qt 5. HactoaTensHO pekomeHayeTca U3y4nTb, Hanpumep, cnegyrowue
pykoBogcTBa no pabote ¢ aton 6ubnuotekon:[16]-[21]. Takke npeanonaraeTcsi 3HaHME OCHOBHbIX

ctaHgapToB OT freedesktop.org.
2.1. Cpepa c6opku

Bce Fly-npunoxeHunsa oomkHbl He TONbKO eauHO06pasHO BbIrMSAETh M B3aUMOOENCTBOBATb
C nonb3oBartenem, Ho 1 eguHoobpa3Ho cobupaTtbcs 1 ycTaHaBnNMBaTbCs. B 3TOM CBA3M CyLlecTByeT

psg TpebosaHun.
2.2. lpynnbl 1 UMeHa NPUNOoXeHUn

Bce npunoxenus, kpome ocobbix (HanpMmep, MeHeXep OKOH), CO34akTCA C UCMONb30-
BaHnemM rpaduyeckmnx ombnmotek Qt 5.

CosgaHue npunoxeHus ansa Fly HaumHaeTca ¢ onpegeneHns ero HasHadeHnsa n MecTta B
cocTtaBe pabo4yero crona.

OcHoBHbIe rpynnbl npunoxenunn Fly:

1) 06GblYHbIE NPOrpaMmbl;

2) cucTeMHble NporpamMMmel, T. €. MPOrpamMMbl, U3MEHSAOLWME KOHUIypauuoHHble doanrnbl

(0]0

3) 6ubnuorteky;

4) kno4veBble nnm ocobble NnporpaMmmebl (rpacpmuyecknini BXoA, MeHeOXXep OKOH, MeHeKep

hannos u T.M.).

MmeHa Bcex npunoxeHun hopMmpyroTcs B COOTBETCTBUN C UX HA3HAYEHUEM MO eQUHOMY
npuHuuny: £ly[-admin] -ums.

Bce npunoxeHnsa nmetot npedukc «fly-». NpunoxeHns ans HaCTpoOnKN cUCTEMbl UMEKOT
AONONMHUTENbHbIN Npedunke «admin-». Ms NpUnoXxeHnsa OOMKHO OTpaXaTb ero HasHaveHue, ObiTb
OCMbICIIEHHbIM. C y4eTOM MMEHU NpUIoXeHnsi 0bpasyoTca COOTBETCTBYHOLLME dhairbl U KaTanoru,

Hanpumep:
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NCNONHAEMbIN pann (<UMs_TIPUIIOKEHUS> );

dann nepeBoaa (<UMsi MPUITIOKEHUS> ru.ts);

KaTtanor ans gaHHblX (/usr/share/fly/data/<ums_npurnoxeHus>);

desktop entry-gpann (<umsa_npunoxenus>.desktop).

Takum 06pa3oM umsi mpusnIoKeHUs1 — OCHOBA MAEHTUUKALUN NPUNOXKEHUSA B CUCTEME.
2.3. Coopka

OdhopmneHne npunoxeHnn B BUAE MNAKETOB perynupyetca npasunamm cbopku na-
ketoB ansa OC. lMNaker flybuild npegocTaBnseT pannbl, aBToMaTu3npyloLme HeKoTopble
3aJa4M KOHUrypmpoBaHus U ycTaHOBKWU. [Ons deb-nakeTtoB OH npegocTtaBnder daunsbl
/usr/share/flybuild/fly.mk n /usr/share/flybuild/fly vars.mk, KOTOpble npea-
Ha3Ha4yeHbl Ans BKIoYeHusa B dann debian/rules. TUNMYHbIA (hann debian/rules BbIrmMAguT
cnegyowmm obpasom:

#!/usr/bin/make -f

include /usr/share/flybuild/fly.mk
include /usr/share/cdbs/1/class/gmake.mk

Takke, flybuild cogepxuT BcrnomMoratenbHble dannbl Ogna  cuctembl  cbop-
KU gmake: /usr/1ib/x86_64-1linux-gnu/qt5/mkspecs/features/fly.prf n
usr/1lib/x86_64-linux-gnu/qt5/mkspecs/features/fly vars.prf. fly vars.prf
3agaeT nyTu, UCMOorfb3yeMble BCEMWU MNPUMOXKEHUAMM NpU ycTaHoBKe, £ly.prf — OCHOBHblE
npoueaypbl 1 uenn ans cbopku n yCTaHOBKU NPUNOXeHUN. OBbIYHO MX HE HYXXHO MOAKNYaTb
Kaknm-1o ocobbiM 06pa3oM, 4OCTAaTOMHO A06aBuUTb CTPOKY "CONFIG += fly" B .pro-gpaunn. B
3TOM Cny4yae, MOXHO cuuTatb, 4To £ly.prf OyaeTr gobasneH B koHeLl hanna npoekta. Ho ecnu
BO3HMKaAET HEOOXOAMMOCTb UCMONb30BaTb NEPEMEHHbIE, 3adaHHble B fly vars.prf, TO HYXHO
NoaKMIOYNTb 3TOT hann KomaHgon load(£fly _vars) B HYXXHOM MecCTe.

Mpu kaxxgon, gaxe opmanbHoN, Nnepecbopke NakeTa Ans ero BKAYEHNA B 04epesHOMN
penus guctpmbyTrBa cneayet U3MeHATb NocneaHo Lugpy, T.e. 2.0.1, 2.0.2 u 1.4. MNpn nameHeHnn
dyHKLMOHaNa nporpaMmm BEPCUst MEHSETCS MO YCMOTPEHMIO pa3paboTyumka.

PekomeHayeTca Tak e oTAensiTb KOMMOHEHTLI Ansl pa3paboTku (3aronoBoYHbIE dhannbl,

komnoHeHTbl ansa Qt Designer) oT camux pasgensieMbix 6MbnuoTek B BuAe hame-dev-nakeTos.
2.4. YkasaHue ceKuMu aucTpubyTmnBa B nakeTax

B naketax npuknagHblx nporpamm ansa Fly cnenyet ykasbiBate non-free/fly. Ecnu xe

nporpamma Gbina ocHoBaHa Ha opensource-npoekTe, To CreayeT yKasblBaTb cekumio f1y.



12

2.5. OcHoBHbIe thannbl npunoxeHusa Fly

MonyymB nMs, NpuUnoXxeHne OOMKHO NPeAOCTaBUTb HEKOTOPbIE (hansbi:

- pro-cbann ansa cbopku;

desktop entry-cpain;

drannbl C NepeBoaoM;

BO3MOXHO Takxe cneuudunyHble dpannbl (MKOHKM U T.1.).

2.5.1. ®ann .pro

TpeboBaHus Kk pro-cannam nNpuNoXeHnn:

nmMsi obpasyeTcs Kak uMsi MPOrPaMMEH . Pro;

KpaTKOCTb U NMNPOCTOTA, HE N30bITOYHOCTD;

eanHoobpasve coctaBa U CTPYKTYpbI;

OTCYTCTBUE KaKnX-1inbo abContOTHbIX NyTEN;

oba3aTenbHoe 3afjaHue napameTpa KoHdurypaumm CONFIG += fly.

BblpaxeHne CONFIG += fly BbI3blBaeT nogkntoyeHne panna £ly.prf, KOTOPbIN LEH-
TpanuayeT BaXHenLwmne ocobeHHOCTM COOPKM 1 YCTaHOBKM MPUNOXEHMIA, OCBODOXAAsi mporpaMmmMmum-
CTOB OT HEOOXOAMMOCTM MX NOBTOPHOMO ONpeAeneHns B CBoux pro-cpannax. £ly.prf ncnonb3yert
nepemMeHHble, 3agaHHble B £ly_vars.prf, Ana onpegeneHnsa nyten yctaHoBKU ¢pannoB Npuno-
XeHusi. H1 oanH pro-chann HM ogHOM NporpaMmbl He AomKeH 6e3 Heob6xoaMMoCcTn nepeonpeaensaTb
nepemMeHHble, 3agaHHble B fly_vars.prf, a, HQ060pOT, OOMKEH UX UCMONb30BaThb. Taknum obpa-
30M, co3faHue pro-ghanna NpUNoXeHUs Ha4MHaeTcs € u3ydeHus fly vars.prf u fly.prf. Ux
MOXHO HanUTK B Katanore /usr/1lib/x86_64-linux-gnu/qt5/mkspecs/features. [lpuBe-
AeM npumep npasunbHOro pro-anna, Hanpumep £ly-commi . pro:

TEMPLATE = app
TARGET = fly-commi

QT += widgets
CONFIG += fly

FLY += core ui

HEADERS += mylineedit.h

SOURCES += main.cpp mylineedit.cpp

FORMS += commimainform.ui optionsform.ui transferform.ui
TRANSLATIONS = fly-commi_ru.ts

unu fly-admin-cron.pro:

TEMPLATE = app

TARGET = fly-admin-cron
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QT += widgets
CONFIG += fly

FLY += core ui ui_extra

SOURCES += main.cpp cconfig.cpp
HEADERS += cconfig.h ccrondata.h
FORMS += fly-cron.ui
TRANSLATIONS = fly-admin-cron_ru.ts
MpumepHO B Takon nocreaoBaTenbHOCTU U COCTaBe LOMMKHbI crieqoBaTb CTpokn. O6-
paTuTe BHUMaHME Ha KPaTKOCTb 3TUX pro-pansioB U Ha NepeMeHHyto FLY, KoTopas No3BonseT
NoaKMYNTb Takme Bmnbnuotekn, kak: 1libflycore (FLY += core), libflyui (FLY += ui),
libflyuiextra (FLY += ui_extra), HeobxogumMble BOMbLWMHCTBY NpunoxeHun Fly.
JTiobble OTKNOHEHMS B pro-hannax SOMmKHbl 6bITb 060cHOBaHHLIMKU. Cpeaun YyacTo BCTpe-
YarLmMxca OTMETUM TaKue:
- HeobXoaAMMOCTb ONpeaeneHnsa Hanmuusa Kakmx-nmbo darnnos Npu cOOpKe;
- Heo6XO0AMMOCTb YCTAaHOBKM AOMOMHUTENBHbLIX AAHHBLIX MPOrpamMMbl.
B nepBom criydae MOXHO UCMOnb30BaTbh KOHCTPYKUUKM BMAA:
exists( /usr/include/kudzu/isapnp.h ) {
SUBDIRS += fly-admin-snddetect
}
Bo BTOpOM crniyvae gonyctumo:
load(fly_vars)
pics.path = $${FLY INSTALL DATA}/fly-parashoot/icons
pics.files = pics/*
sounds.path = $${FLY INSTALL DATA}/fly-parashoot/sounds
sounds.files = sounds/*
INSTALLS += pics sounds
— Aansa  dannoB, ycTaHaBNMBaeMblX B COOCTBEHHbIN KaTanor npunoxenuss (3gecb —
$${FLY INSTALL DATA}/fly-parashoot), nnu:
pam.path = /etc/pam.d
pam.files = ../pam/fly-dm
— Ans (pannos, ycTaHaBNMBaeMbIX B pasgendemble Katanoru (3gecb — /etc/pam.d).
Ewe npumep dparmeHTa pro-anna ogHon 13 6ubnmnoTex:

load(fly_vars)

headersfly.path = $$FLY INSTALL_HEADERS
headersfly.files = flyui.h flytranslator.h flyabout.h \



14

flyhelp.h flyhelpmenu.h flycmdlineargs.h

uiheadersfly.path = $SFLY_ INSTALL_ HEADERS
uiheadersfly.extra = $$SQMAKE_COPY FILE $$UI_DIR/ui_flyabout.h \
$ (INSTALL_ROOT) /$${uiheadersfly.path}

INSTALLS += headersfly uiheadersfly

Paspabotumkam Heobxogumo obpatutb BHUMaHMe, 4To Qt Kak Kpocc-
nnatgopMeHHOe CpPeACcTBO NpefocTaBnseT psg  MakpocoB  Afd  4acTo  MCMNOMb3y-
eMbIX KOMaHA, Hanpumep QMAKE COPY FILE, QMAKE MKDIR u T1.4. (cM. dann
SQTDIR/mkspecs/default/gmake.conf).

Ecnn Bo3HMKaeT HeobxoauMOCTb yaoandaTb Katanorn npu BbINOMHEHUMM make clean
unn make distclean, TO MOXHO [o6aBUTb WX K MNepPeMEeHHbIM FLY CLEAN DIRS u

FLY DISTCLEAN_DIRS COOTBETCTBEHHO.

2.5.2. ®ann desktop entry

MouTtun kaxgoe fly-npunoxeHne OOmMKHO conpoBoxaaTtbes pannom desktop entry [6]
C umeHeMm, opmMmnpyemMbiM No npasuny:
<uMsA_NpUsoxeHus>.desktop

[aHHbIN hann cogepXxmT nHOpPMaLMI0 O TOM, K KaKOMY Krnaccy NpusioXeHnUm OTHOCUTCA
nocraensgemMas nporpaMmma, UMsi UKOHKM Ans npeacTasneHns Ha paboyem ctone, cnocob 3anycka
AAHHOW nporpamMmbl 1 CryXebHyto MHOopMaLVIo NS MHTErpaummn NpunoXxeHnsa B paboymmn cton.

MMSA MKOHKM NpUIoXeHns JOSMKHO BbITh yKa3aHo B none Icon pana desktop entry.
B Buae ncknoyeHus B aTOM nosie AonycKaeTcsl ykasblBaTb NOSTHbLIN MYTb K MKOHKE MPUSOXEHUS.

MprnoxeHnsa, oTKpbIBaKOLWME cneunguyHbie TUnbl annos, 4OMKHbI 0O0bABNATL COOTBET-

creytowme MIME-Tnnbl gaHHbIX hannos B none MimeType= cBoux *.desktop-channos.

Mpumephbl:

1. [Desktop Entry]
Exec=fly-admin-date

Icon=date

Type=Application

Name=Configure clock
Name[ru]=JaTa u BpeMs
Comment=Configure date & time
Comment [ ru]=HacTporika CHCTEMHOI'O BPEMEHH M LATH
Categories=Settings;SystemSetup
X-Fly-AdminOnly=true
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2. [Desktop Entry]

Type=Application

Exec=fly-archiver open %f

Icon=package

Name=Archivator

Name [ ru]=ApxuBaTop

Comment=Qt RAR, TAR, ZIP, RPM, Gzip, Bzip2 GUI

Comment [ru]=Qt RAR, TAR, ZIP, RPM, Gzip, Bzip2 unrepdeiic
Categories=Application;Office;

Actions=0pen;Decompress;Compress
DocPath=fly-arch/index.html

MimeType=application/x-rar;application/x-bzip-compressed-tar;
application/x-bzip;application/x-compressed-tar;
application/x-tar;application/x-gzip;application/zip;
[Desktop Action Compress]

Name=Add file to archive...

Name[ru]=[JobaBure Qain B apxuB...

Exec=fly-arch compress %F

[Desktop Action Open]

Name=Open with fly-arch...

Name [ru]=OTkpuTr Cc nomomeio fly-arch...

Exec=fly-arch open %f

[Desktop Action Decompress]

Name=Extract from archive...

Name[ru]=H3BJjeubr U3 apxuBa...

Exec=fly-arch decompress $%f

B npuHumne, Bce nons canna nmeroT o4eBUOHOE Ha3HavyeHne, NogpobHO onncaHHoe B [6].
CrnoBo Settings B norne Categories roBOPUT O NPUHALNEXHOCTU NPOrpamMmsl K cpeacteam
agMuUHUCTpUpoBaHus. Pabounn cton Fly umeetr B cBOeM cocTaBe crneuuanbHyo nporpamMmmy
«lMaHenb ynpaeneHns», npegHasHa4YeHHyo ONns LeHTPann3oBaHHOrO Bbi30Ba YTUINUT yrpaBrieHns
cuctemon. «lMaHenb ynpaBneHns» HaxoauT HYXXHble YTUNUTbI UMEHHO MO Nont Categories.

KaTeroputo MOXXHO Ha3HauYnTb He TONbKO dpansly, HO U Lenomy Katanory nytemM 3anorHeHus
nons Categories B pavne .directory (Tvn Directory), Haxo4sLeMcsa B 3TOM KaTtasore.
3HadeHune nons ‘X-Fly-AdminOnly‘ onpegensiet, Hy>HO N1 NoKa3sblBaTb AAHHYIO NPOrpaMmMy TOMbKO
agMUHUCTPATOpPy, UM BCEM NOJSIb30BaTENSIM CUCTEMBbI.

®annbl desktop entry Kak npaBumno OOMKHbI UMeTb Type=Application, HO Ans

apyrux crny4aeB BO3MOXHO UCMNOJNIb30OBaHe Opyrnx TUMNOB, pa3pelleHHbIX CTaHOapTOM [6]
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Application, Link, Directory.

CnoBo Fly cnegyet ucnonb3oBaTth B nose Name SIPbIKOB NPUIOXeHUN (0COBeHHO agMu-
HUCTPATMBHbIX), TONLKO €CIM HacTpamBaeTCHa 4YTO-TO cneunduyHoe ansa camoro Fly, Hanpumep,
«ropsvmey KnaeuLLM UM MeHo camoro paboyero ctona Fly, T.e. To, 4to BHe Fly HenpumeHumo.
Ecnu HacTpanBatoTca Kakne-to apyrme obwme cnyxObl, To cNoBo Fly He crnegyeT UCNonb30BaThb.
Ero Takke MOXHO MCNONb30BaTh, YTOObLI OTNNYATL NPUNOXEHNS, pa3paboTaHHble cneumanbHO ANs
Fly, oT aHanornyHbIx NpUnoXeHnn ona gpyrmx padboynx CTonos, HaNnpUMep TEKCTOBbIM peaakTop
MOXEeT HasblBaTbCA « TeKCTOBbIV pefakTop Fly», ecrnv npegnonaraercsa npucyTCTBUE B CUCTEME U
APYrnx TEKCTOBbIX peaakTopoB. B Ha3BaHMAX nporpaMmm, BUAUMBIX NOMbL30BaTENO (B MEHIO UIK B
naHernu ynpasneHuns), He cnegyeTt NOBTOPATb OAHU U Te Xe crnoBa, Hanpumep, «MeHeoxep kamep
Fly», «MeHegxep ckaHepoB Fly», nyywe Tak: «Kamepbl», «CkaHepbl». HemM Kopoye Ha3BaHus,

TEM Nyylle, Hanpumep, He «PenakTop NepeMeHHbIX OKPYXXeHUsI», a «llepeMeHHbIe OKPYXXEHUS».

2.5.3. ®ann nepeBopa

Bce npunoxeHunsa AormkHbl ObiTb pycMduUMpoBaHbl C MCMNOMb30BaHNEM CTaHA4APTHbIX
cpeacte Qt.

He cnegyet ctatnyHo BOMBaTL pycCKkMe Ha3BaHMSA ANEMEHTOB rpadmyeckoro nHtepdeinca
HenocpeaCcTBEHHO B KO NporpaMmbl Unn B oopMbl, reHepupyemble ¢ noMoLubto Qt Designer. 31o
MHOIOKPAaTHO YCINOXHSAET fIoKanuaawumo NpunoXxXeHun gns apyrux cTpaH.

M3HayanbHo Fly-npunoxeHns OomkHbI cogepkaTb TONbKO aHIMIMNCKME BapuaHTbl Ha3Ba-
HUIN 3NEMEHTOB CBOMX MHTepdenco. Pann ¢ nepesogamu (ts-can) gormkeH opmMmmpoBaThCs
C nomoulblo nporpaMmm lupdate u linguist, Bxogsawmx B coctaB auctpubytnsa OC. Mpwu
ycTaHoBKe ts-dpann 6yaeT CKoHBepTUpOBaH B BUHapHbIN gm-dhans, NOAXOAAWMNA ANS 3arpy3Ku
gt-npunoxeHunem. lNogkrnoyeHme COOTBETCTBYIOLLEro TEKYLLEN nokann gm-ganna nponssoanTcs
B (pyHKUuM £lyInit () 6Gmbnmotekn 1libflyui, BbI3biIBAEMOW B Main-yHKUMMN MPUNOXKEHUS.
[nsa atoro Heobxogmmo, 4YTobbl tharin nepesoga Gbin COOTBETCTBYIOLLMM 0Opa3oM pacnonoXxeH
(obecneumBaeTcsa ckpynTamun yctaHoBkM £ly.prf) n nmen nms, chopmMmpoBaHHoe Mo WwabnoHy

UMS IIPUJIOKEHUS JioKalb.dm, Hanpumep fly-admin-mouse_ru.qm.

2.5.4. ®ann gna onpepeneHMa MKOHOK NMPUNOXeHUN

lNpunoxeHne MOXET yCTaHOBUTb CBOK CreundUYHyo MKOHKY. [1ns 3Toro oHa Aosik-
Ha ObITb B svg-popmaTte, fnexaTb B TOM Xe KaTtarnore, YTo U pro-hann npunoxXeHna un Ha-
3BaHMe ee hanna OOMKHO ObiTb MPOM3BOAHLIM OT NepeMeHHow TARGET. Hanpumep, ecnu
TARGET = fly-admin-cron, TO panfn UKOHKN OOSMKEH HasblBaTbCs fly-admin-cron.svg
unn fly-admin-cron. svgz. Ecnn HeobxoanmMo yCTaHOBUTb HECKOSBbKO SVJ-UKOHOK, TO HY>KHO
B nepeMeHHon FLY INSTALL_SVG_ICONS_FROM 3adaTb KaTanor OTHOCUTENbHO pro-danna,

B KOTOPOM OHW nexart. lNpu 3ToM crnegyeT y4yecTb, YTO WMKOHKa, MPO KOTOPYH rOBOPUIIOCH
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B npeablaywem cnocobe ycTaHOBKW, ByaeT npourHopupoBaHa. HasBaHus gannoB 3TUX MKO-
HOK OOJTXKHbl COOTBETCTBOBATb LIJaGJ'IOHy <KOHTEeKCT>-<UMsA_MKOHKU>.SV(g, [Ne <KOHTEeKCT>
— HasBaHMe KaTtanora, NpeacTaBnstoWero KOHTEKCT MKOHKM B Teme. [lpn cbopke npunoxe-
HUS OHM ByaoyT CKOHBEPTUPOBaHbI B png-thannbl M CKONMpOBaHbI B nogaepeBbs cOopku Tu-
na ./debian/tmp/usr/share/icons/hicolor/16x16/apps u T.4., T.€. B nogkaranoru
<KOHTEeKCT> TEMbl MKOHOK hicolor — pOAUTENBLCKOM TEMbI ANS BCEX APYINX TeM MKOHOK. [Mpuno-
XeHue O0MmKHO obecneunTb NonagaHue ykasaHHbIX nogaepeBbeB usr/share/icons/hicolor
B CBOW NakeT. Bce 3T0 NO3BONUT NPUNOXEHMUIO B NpoLecce paboThbl onepauyMoHHOM CUCTEMBI, AaXe

NPy CMEeHe TeKyLLIel TeMbl, BCeraa HaxoauTb CBOW UKOHKM, T.K. TeMa hicolor ecTb Bceraa.

2.5.5. lononHuTenbHbIe NapameTpbl

lNonesHble nepemMeHHble, 3agaBaemble B fly vars.prf:

FLY INSTALL PREFIX — KOPHEBOW KaTanor ans ycTtaHoBku (OOblMHO /usr);

FLY INSTALL BINS — KaTtasnor, B KOTOpbI/ nonagyT UcnosiHaemble panssi;

FLY INSTALL_LIBS — KaTanor, B KOTOpbIii nonagyT 6ubnmoTteku;

FLY INSTALIL_HEADERS — KaTarnor, B KOTOPbIA nonagyT 3arofioBoYHble dansbi;

FLY INSTALL DATA — KOPHEBOW KaTtanor ans gansoB AaHHbIX;

X MOXHO onpenenuTb U3BHe, nepeaas gmake B KOMaHL4HOW CTPOKE:
gmake FLY INSTALL PREFIX=/usr/local

Mpw ncnonb3oBaHnn cdbs (pekomeHayeMbln cnocod cOopkmn nakeToB) Anst 3TOro A4ocTa-
TOYHO [00aBUTb UX K DEB_QMAKE_ARGS:
DEB_QMAKE_ARGS += FLY_INSTALL PREFIX=/usr/local

Ho penatb 91O He pekomeHayetrca. Ecnm  Bo3HMKaeT noOTPeOGHOCTb MCMOMb-
30BaTb 9TU nepemMeHHble B debian/rules, TO MOXHO BKMOYUMTbL B Hero daunn
/usr/share/flybuild/fly vars.mk.

Mpumep damna debian/rules:
#!/usr/bin/make -f

include /usr/share/flybuild.mk
include /usr/share/cdbs/1l/class/gmake.mk

2.6. PaspaboTka npunoxeHus

2.6.1. O6bwme TpeboBaHUA

F1y-npunoxeHue JOMKHO 6bITb MHTYUTUBHO NOHATHBIM, OPUEHTUPOBAHHBLIM Ha HEMOAro-
TOBMEHHOIO Nofb3oBaTens.

Monb3oBatento o6s13aTenbHO AOMKHBI 3a4aBaTbCA BOMNPOCHI O COXPAHEHUN U3MEHEHUN,
BCTYMNSIEHUN N3MEHEHWI B CUIY, Nepe3anncn CyLLeCcTBYOLWNX HACTPOEK Unu hannos, nepesanycke

CUCTEeMbI U T. M. I'Ipvl 3TOM BCerga AoimkHa gaBatbCA BO3SMOXHOCTb OCYLLECTBUTbL OTMEHY OEencTBUn
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Takoro poga.

MaBHOW OyHKUMEN, KOTOPYHO criedyeT Bbi3BaTb cpasy Mocrie co3gaHusa ak3emnnsapa
QApplication gBngetca £1lyInit ().

Ee aprymeHTbl — BEpCUS NPUNOXEHUS U ONUcaHne Ha3Ha4YeHUs NporpamMmbl, MOHATHOE
HenoaroToBNeHHOMY MONb30BaTesto, Hanpumep, B ctune «[aHHasa nporpamma fly-* npegHasHa-
YyeHa ans ...». ima npunoxeHuna B £1lyInit () M3BnekaeTcss aBToMaTUYeCKU U UCMOMb3yeTcs
npu Noucke nepeBoaoB, Npun paboTe QSettings M T.N. YKa3aHHble BEPCUS U ONUCaAHME UCMNOSb-
3ytoTcsa npu co3gaHnmn ananora «O nporpamme...». MNpumep, HaCToATENbHO PEKOMEHAYEMBIN K
NCMNONb30BaHUIO:

flyInit("2.0.0",QT_TRANSLATE NOOP("Fly","Fly hotkeys editor"));
rae 2.0.0 — cTpoka ¢ HoMepoM Bepcun ans agwanora «O nporpaMmme;

Fly — PMKCMPOBAHHOE CITOBO-KOHTEKCT, OCTarlbHOE 3agaetcs pa3padoTynKkom.

OTa (hyHKLMSA NO3BONSET NOTOM MCMNOMbL30BaTh Knacc FlyHelpMenu 0€3 ykasaHUSA Kakux-
nnbo getaneun, Ucnosb3oBaTb QSettings ¢ UMeHaMun NapamMeTpoB 6e3 ykasaHUs UMEeHU Npo-
rpammel, T. €. B NpegenibHO KpaTkom Buae tuna «/width», «/heighty».

[MporpaMMUCT MOXEeT aBTOMaTMU3NpPOBaTb NOACTAHOBKY HOMepa Bepcun B £lyInit () u3

BEpCUN NakeTa.

Mpumephobl:
1. B rules no6aBuTth:
SOURCE_VERSION:=$(shell head -1 debian/changelog | \
cut -dA\( -f2 | cut > -d\) -f1)
2. Tam xe nepenatb 3Ty NEPEMEHHYIO:
agmake: $(QTDIR)/bin/gmake SOURCE_VERSION=$ (SOURCE_VERSION)
3. Mpwn ncnone3osaHnn cdbs u flybuild BMecto npeablaymnx AByX NyHKTOB MOXHO UC-
Nnonb30BaThb:
include /usr/share/flybuild/fly.mk
include /usr/share/cdbs/1l/class/gmake.mk
4. B pro-thann obasutb (TONbKO ecnu He ncnomnbdyercd CONFIG += fly):
DEFINES += SOURCE_VERSION=\\\"$$SOURCE_VERSION\\\"
5. MNoactaButb B flyInit:
flyInit (SOURCE_VERSION, \
QT _TRANSLATE_NOOP("Fly", "Fly rich text > editor"))

Taknm obpasom, paspaboTyrkam OCTaHETCH TONbKO UCNpaBuTb rules (1 unu 2 CTpokn) u
pro-cpann (1 cTpoka u To, TONbKO ecnn He ucnonb3yerca CONFIG += fly!). [pu atom, B camon
nporpamme nepes Bbi3oBOM £1lyInit () MOXHO, HE nonarasicb Ha rules, coenaTtb Tak:
#ifndef SOURCE_VERSION
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#define SOURCE_VERSION "2.0.0"
fendif

flyInit (SOURCE_VERSION,
QT TRANSLATE_NOOP("Fly","... short description..."));

JTloboe Qt-npunoxeHve MoOXeT NpUHUMAaTL psL apryMeHToB KOMaHAHOW CTPOKMU, che-
undmyHbix gna Qt n X11. Hanpumep, -geometry M -display (CM. onuMcaHue Knacca
QApplication).

MNpunoxeHne Fly, ecnn oOHO camocToATENnbHO (C MOMOLWBLKD  Knacca
QCommandLineParser) aHanu3anpyeT aprymeHTbl CBOEW KOMaHOHOW CTPOKWU, [OOSTKHO
0e3 npensaTCcTBU NponyckaTb YNOMSHYTble cTaHAapTHble Qt/X11-aprymeHTbl, HE OCTaHaBnMBas
CBOI paboTy C COOBLLEHNAMM TUNA KHEBEPHbIN apryMeHT».

Takxke cnepnyet obpatntb BHMUMaHWe Ha QtSingleApplication
(cM. libgtsingleapplication-dev). OTOT Knacc onucaH B oduuManbHOW OOKyMeEHTa-
umm ot Trolltech. [na ero mncnonb3oBaHMA HyxHO [o6aBuTb onuuio gtsingleapplication k
nepemeHHon CONFIG B pro-ganne. OH no3sonsaet obecneyunTb 3amnyck OQHOro ak3emnnsipa
npunoxexHns B cucteme. OgHako, ObIiBalOT cuUTyauuu, Korga Hago 3anyCcTUTb HECKOSbKO
3K3eMNIIiPOB, HO TOSMBbKO MO OAHOMY ANSA KaX4oro gucnnes.

PasnuyaTb aK3emMnnapbl NPUNOXEHUA AN pasHbIX AUCMNEEB MOXHO C MOMOLLbIO Nepe-
MEHHOWN OKpYy>XeHust DISPLAY, Hanpumep, Tak
QtSingleApplication app("MySingleInstance"+getenv("DISPLAY"), argc, argv)

OpHako, He cTouT 3abbiBaThb, 4yTO CTaHOapTHbIN X11-aprymeHT
—-display <displayname> MmeeT GOMbLUNA NPUOPUTET, YEM NepemeHHas DISPLAY. [losTtomy

CHa4alJla Haao npoBepuTb ero Hamnnm4vmne mn, ecrin oOH 3agaH, To UCrnosfib3oBatb MMEHHO €ro.

2.6.2. AGcontoTHbIE U OTHOCUTENbHbIE NYTH

Mpwn pa3paboTke NpuNoXeHUn cnegyeT m3dberatb UCNONb30BaHNSA abCOMOTHLIX N OTHOCK-
TenbHbIX NyTen ansa obpalleHus K hannam gaHHbIX U dannam UKOHOK. TONbKO B cry4yae, ecnu
pacnosioxeHne danna 3apaHee npegonpeneneHo KakMm-nmbo ctaH4apToM U He MEeHSIeTCs OT
BEPCUN K BEPCUN CUCTEMbI (HanNpumep, KOHPUIypauMoHHbIN dpann 1ilo. conf 3arpysdmka LILO
Nno yMOMN4YaHUIo pacnonaraeTcs B katanore /etc), MOXXHO CTaTU4HO BKMIOYNTb abCOMNOTHBIN NyTb
K JaHHOMY (pbanny B KOoA4 nporpaMmbl.

Ncnonb3oBaHWe OTHOCUTENbBHbLIX MYTEN, COAEPXKaLLUMX KOHCTPYKLMMN TUMA «.» U «..», MOXET

npuBecTun Kk c6oto paboTbl Nporpammel, T. K. OHa MOXET ObITb 3anyLieHa ns noboro mecra.

Ecnu B npunoxeHun Tpebyetcsa ocyLecTBUTb OCTYN K O4HOMY U3 CTaHOApPTHbIX KaTano-
roB Nonb3oBaTensi N cuctemMbl (HaNnpuUMep, katanory pabovero ctona, KOTOpbIA ONSA KaXK4oro
nonb3oBaTens CBOW), TO NyTb K AAHHOMY KaTanory AorkeH ObiTb onpeaeneH ¢ NoMoLbio Me-
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TOQOOB Knacca QStandardPaths (B Qt 5). [Ans nony4eHus nyten cneunduyecknx Katanoros,
ncnonb3yembix B F1y, MOXXHO BOCMONb30BaTbLCA CPeACTBAMN, NPEeAoCTaBNseMbIX GubnmoTekon
libflycore. B 3aronoBoyHoMm pavne flyfileutils.h onpegeneHa yHKUUS:
char* GetFlyDir(FlyDir type)
rae type sIBNSiETCA NepevncrieHMeMm, onpeaensitowmm Tpedyemblin KaTanor:
typedef enum FlyDir ({
WM_DIR, USER_TMP_DIR, USER BASE_DIR, USER_THEME_DIR,
USER_START_MENU_DIR, USER_CPL_DIR, USER_DESKTOP_DIR,
USER_DOCUMENTS_DIR, USER_TRASH DIR, FLY WORK_DIR,
APP_SHARED DIR, APP_TRANS DIR, APP_DOCS_DIR,
APP_DOCS_HTML_DIR, WM_SOUNDS_DIR, WM_IMAGES_DIR,
WM_KEYMAPS_DIR, USER TOOLBAR DIR, ... USER _CACHE_DIR,
} FlyDir
rae WM_DIR — kaTanor obwmx HacTtpoek (/usr/share/fly-wm), HAQ OCHOBE KOTOPbIX Npu
nepBoM 3anycke fly-wm CO34alTCA HayarnbHble MHOMBMAYaNbHbIE HACTPOMKN AN KaX4oro
nonb3oBaTens;
USER_TMP_DIR — BpeMeHHbI KaTanor;
USER_BASE_DIR — KaTtaror HaCTpOeK Afs Kaxaoro nosnb3osartens (SHOME/ . £1y);
USER_THEME_DIR — KaTanor Tem ocopmrieHns paboyero ctona (SHOME/ . £1y/theme);
USER_START MENU_DIR — KaTtasnor CTapToBOro MeHt (SHOME/ . f1y/startmenu);
USER_AUTOSTART MENU_DIR — KaTtanor aBto3anycka ($HOME/ . fly/startmenu unm
SHOME/ .config/autostart);
USER_DESKTOP_DIR — KaTtanor aprnblkoB paboyero ctona ($HOME /Desktop);
USER_TRASH_DIR — KaTanor Kop3uHbl (cenvyac SHOME/ . local/share/Trash);
APP_SHARED_DIR — Karasnor AaHHbIX ANna npunoxeHun (/usr/share/fly);
APP_DOCS_DIR — KaTtanor foKkymeHTauum (/usr/share/doc/fly);
APP_DOCS_HTML_DIR — kartanor html-gokymeHTaumm (/usr/share/doc/fly/html);
APP_TRANS_DIR — KaTanor ¢annoB nepeBofos (/usr/share/fly/translations);
USER_TOOLBAR_DIR — KaTasor sprblkoB Ans naHenu 3agad (SHOME/ . fly/toolbar),
T. €. naHenu 6bICTPOro 3anycka, pacnosioKeHHOW Ha NaHenun 3agad cnpaea OT KHOMKKU «lycky;
USER_DOCUMENTS_DIR — KaTanor [Ansi XpaHeHusi [OOKYMEHTOB MoSfib30BaTens
(SHOME /Documents), C BO3MOXHbIMUW nogkatanoraMmn ans (pannos ¢ HEHyNeBbIMU MeTKaMu
©esonacHocCTH.
MoppepxuBatoTcsa BCe Katanorun, npegycMoTpeHHble NnakeTtoM xdg-user-dir, a UMeH-
HO: USER VIDEOS DIR, USER MUSIC DIR, USER PICTURES DIR, USER DOWNLOAD DIR,
USER_PUBLICSHARE_DIR, USER_TEMPLATES DIR, HO B Qt-npunoxeHuax crnegyet MCNosib-

30BaTb KNnacc QStandardPaths.
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[aHHas yHKUMA BO3BpaLLaeT ykasaTenb Ha cTaTuyeckyto obnactb namsaTh, coaepxallyto
Tpebyembin abContoTHLIM NyTb. Tak, Hanpumep, BCe NPUNOXEHUs MOTYT NOMYYnTb JOCTYM K CBOUM
darinam nepeBoOoOB M3 KaTanora, BO3BpaLlaemMoro no Bbi3oBy GetFlyDir (APP_TRANS_DIR).

OKOHHbIN MeHeKep f£ly-wm MOXET 3arnyckaTb NPUITOXKEHUS C HEHYNeBbIMU MaHaaT-
HbIMW YPOBHAMMU KOH(MAEHUNanNbLHOCTU. HekoTopble NpunoXeHnsa MoryT He paboTtaTb B cuny
TOro, YTO OHW MPOM3BOASAT 3anncb B Panrbl C HEHYNEBbIMU YPOBHAMWU KOHMUAEHLMANbHOCTH.
[nsa ynopsgounBaHus Bce NPUNOXKEHUS, KOTOpbIM TpebyeTcs BpEMEHHbIN KaTanor, AOMKHbI Mo-
Ny4YnUTb NyTb K HEMY M3 nepemeHHon $TMPDIR. [@apaHTMpyeTcs, YTo ecrnv npunoxeHue 6uino
3anyLeHo C HeHyrneBbIM YPOBHEM KOHMMAEHUWanbHOCTU, TO $TMPDIR ANS 3TOro npunoxe-
HWS BbICTaBMNeHa Ha KaTaror, N03BONSALLMI B HErO NUcaTb/4nTaTh. [1ony4nTb CBOM BPEMEHHbIN
KaTanor npunoXeHne MOXeT C MOMOLLbIO CTaH4apTHOW (pyHKUMM getenv ("TMPDIR") unu 60-
nee obwmm BbI30OBOM GetFlyDir (USER _TMP_DIR) u3 6ubnunortekm libflycore. AHanornu-
Hoe cnpaseanueo 1 Ansa katanora «Mou AOKYMeHTbI» — GetFlyDir (USER_DOCUMENTS_DIR)
n (M) nepemMeHHon okpyxeHuss SUSERDOCDIR W Kartanora ¢ MKoHkamu paboyero crorna —
GetFlyDir (USER_DESKTOP_DIR) U (MNn) NepeMeHHON OKpYyXeHUs SDESKTOPDIR U T.A4.

HaunHas ¢ Bepcmm OC CH CmoneHck 1.6 pekomeHayeTcs BMecTto $TMPDIR MCMONb30BaTh
nepemMeHHyto $XDG_RUNTIME_DIR.

Cnocobom ycCTaHOBKM M MOSyYEeHUS NyTel K OCHOBHbIM KaTarioram SBMAsieTCA nakeT

xdg-user-dirs (CM. ero onnucaHune), kKoonepaums ¢ KOTOpbIM yXKe peanu3oBaHa B 1ibflycore.

2.6.3. CpeacrtBa pa3paboTku

Ipadpmuecknin nHTepdeNnc AomkeH ObITb MHTYUTUBHO MOHATEH Nonb3oBaTtento. uanoru n
OKHa pasHbIX NPUMOXEeHWU OOMKHbI BblMaaeTb eAnHoobpasHo. YacTUYHO 3TO JOCTUraeTcs 3a cyeT
ncnonb3oBaHus rpadunydeckon 6ubnuotekn Qt 6e3 nepeonpeaeneHns napameTpoB Mo YMOYaHUIO,
HO KOHEYHasi OTBETCTBEHHOCTb NEXNUT Ha pa3paboTyunke npunoxeHus. [ins obecnevyeHms nerkoctu
mMogmdmkaummn n egnHoobpasusa npu paspaboTke rpadmyeckoro nHTepdenca HacToaATenbHO
pekomMeHayeTcs ucnonb3oBatb hopmbl Qt Designer.

[nsa obneryeHns n yHudukaumm paspaboTkm npegocTtasnserca pag bubnuotek, OCHOBHbIE
n3 KotopbiX libflycore n libflyintegration. B HUx cogepxartcsa obune ansa npunoxXeHnn
Knaccel (B T.4. U rpacuyeckne), yHKUUN U CTPYKTYPbl OAHHbIX.

Bbubnuoteka 1ibflycore He 3aBucuT oT Qt. Ee Ha3HayeHue:

pa3bop dannoB desktop entry [6];

AOCTYMN K TeMam NKOHOK [7];

B3aumMogencTemne ¢ MeHeOXepoM OKOH;

dopmupoBaHne abComnTHLIX NyTeN K hannam paboyero crtona, Bknoyas dansbl
pycudmkaumm, noMoLwm n 1. 4.;

- gononHuTenbHble 3agayn, He Tpebytowme GUI.



22

Bubnnoteka 1ibflyintegration — 6ubnuoteka, cogepxawiasn obime ons Bcex npuno-
XEeHUN anemeHTbl rpacumyeckoro nHtepdenca, 6asmpyrowmecs Ha Qt, Takme kak MeHto «lomoLb»
n gnanor «O nporpamme...» 1 ap., a Takke psag BCnomoraTtenbHbIX (PYyHKUUA.

Mcnonb3oBaHne ykaszaHHbIX BUBNNOTEK MOXET CyLLLECTBEHHO YCKOPUTbL pa3paboTky npu-
NOXEHUN N NX MHTerpaumo ¢ paboymm CTOMOM.

[ononHuTenbHO NpegocTaBnAlTcs 6nbnmoTeku:

- libflyuiextra — Ana ONONHUTENbHbBIX 31EMEHTOB rpadnyeckoro MHTepdenca;

- libflyuinet — ANnsl 9NEMEHTOB HACTPOWKK CETN;

- PS4 Apyrux, Bknoyas 6ubnmotekn Ans BbiNonHeHUs dannosbiX onepauui.

2.6.4. Jlokanusauus
Bce 3aronoBku 1 Hagnucy OOmkHbl ObITb BbINOSTHEHBI HA PYCCKOM A3blke. Jlokanusaums

BbIMOMHSAETCS CpeacTBaMmn U B COOTBETCTBUM C pekoMeHgaumsmmn Qt (nogpobHee cwm. 2.5.3).

2.6.5. lnanorun

Bo Bcex gmarnorax OormkeH Ucnonb3oBaTbecH knacc QDialogButtonBox, Kak CKpblBa-
IOWKMA getanu nepesoga M pasmelleHns KHOMoK. AHanNorM4yHo B guanorax-macrepax SOrmKeH
Ncnonb3oBaTbCA HABOP KHOMOK MO yMon4yaHuo. HectaHaapTHbBIM COCTaB KHOMOK, UX pacnonoxe-
HUEe 1 PacCTOSIHMSA AOMNYCKAKTCA TONbKO A CNOXHbIX HECTAHA4APTHbIX Ananoros. [MporpaMmmsl,
nMetroLmne gmManorosbli MHTEPdENC, AOMKHbI NOAAEPKMBATL CNEAYIOLINE KrOpSAYNeE» KIaBULLIN:

- <Enter/Return> — akBMBaneHT HaxaTusa kHonku [Aal;

- <Escape> — akBMBaneHT HaxxaTtus kHonkn [OTmMeHa];

- <F1> — BbI30B NomoLmM Ans gnanora (onuMoHarsnbHo).

[na 3agaHunsa «ropsumMx» KnaeBuw AnNs TUNUYHBIX AENCTBUN B Knacce QKeySequence
cyuiecTtByeT cneumasnbHbii Enum: QKeySequence: : StandardKey. Ero anemeHTbl 1 Hago uc-
nonb3oBaTb, HaNpUMep, NpU CO34aHUN TakKMX TUMOBbLIX AENCTBUN, KaK: KONMpPOBaHME, BCTaBKa,
co3gaHue, yaaneHue u T. 1.

OTmMeTuM napy MOMEHTOB MpY UCMNOMb30BaHUK guarnora-mactepa (QWizard). He cnegyet
0e3 HeobxoaMMOCTN NepeonpenensTb CTUMNb 3TOro Auanora no ymosnyaHuto (ClassicStyle).
Mpn HaNMuUMKM COOTBETCTBYIOLLNX 3NIEMEHTOB AN3alHa UX HAL4O0 UCNONb30BaTb CTAaH4APTHbLIM CMNO-
coboM QWizardPage: : setPixmap (). [1pyn 3TOM nepBas n NocnegHAs CTpaHuLbl, Kak NpaBuno,
AOMKHbI ObITb C BBOAHLIMW M 3aKMOYNUTENBHBIMU NOSICHEHUSIMU U UMETb TONBbKO GOKOBbIE KAPTUHKM
(watermark, cneBa, He 6onee TpeTun WKMPUHBI gManora N BbICOTOW, paBHOW BbICOTE Auanora).
[MpoMeXXyTOYHbIE CTPaHWULbI, HA KOTOPbIX OCYLLECTBIISIETCA OCHOBHOE B3aUMOLENCTBME C MOJSb30-
BaTeneM, JOIMKHbI UMETb KapTUHKY CBEpXY, COAEepKalllyto, KaK nNpaBuno, Hapsaay ¢ KapTUMHKamMu

(banner, logo) Takke N noscHeHUs K Tekyllen ctpaHuue (title, subtitle).
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2.6.6. MeHI0

TNNYHOE MEHIO MPUNOXKEHUS OOSMKHO UMETb NPUMEPHO CreayoLLYI0 CTPYKTYpPY: «Danny,
«lMpaBkay», «...», «[lomoLwby.

MyHKTBI «Pann» n «NomoLb» ABnATCS 0653aTeNbHBIMU MYHKTAMU MEHIO.

MeHio «Dansn» MOXeT COCTOATb U3 CrieayrLnX NyHKTOB:

«HoBbIn» nnu «Cos3pnatb»

«OTKpPbITb...»

—pasgenutenb—
«3aKpbITb»
«CoxpaHuTb»

«CoXpaHuTb KakK...»

—pasgenutenb—

«lNevaTtb...»

—pasgenutenb—

«Bbixoao»

—pasgenutenb—

«Cnuncok nocneaHnx oTKpbiBaBLUMXCA hanmnoBy

MyHKT «Bbixoa» AomkeH nmeTb N0 CTaHAAPTHYIO MKOHKY U3 TekyLlen TeMbl «application-
exity, «Actions», nMbo He NMeTb MKOHKMN BoOOLLE.

BHUMAHMUE! Hukakaa gpyrast KOHKa He O0SMKHA UCNoSb3oBaTbCa AN1F 9TUX Lienen.

MeHto «[lomoLb» nMeeT (PUKCUPOBaHHYIO CTPYKTYPY, KOTOpas 4OMMKHa NCMONb30BaTbCA
BO BCEX MPUNOXEHUAX:

«CopepxaHue F1»

«O nporpamme...»
0e3 kaknx-nnbo cenapatopoB M MKOHOK. Kak mnckntoveHune y «Cogepxanue F1» gonyckaertcs
NKoHKa «help-contentsy, «Actionsy». PekomeHayeTcs ncnonb3oBath Kracc FlyHelpMenu (TOMbKO

npu ycrnosun npasBuiibHOro ncnosnb3oBaHna £1lyInit ( ))

2.6.7. CoxpaHeHue HacTpoek

Kaxgoe npunoxeHue, 3aBepLuas cBo paboTy, AOIMKHO COXpaHsaTbL Habop napameTpos.
Kak MUHUMYM, NpunoXeHne JOMKHO COXPaHUTbL CBOM pa3mepbl (BbICOTY U LUMPUHY, YCTAHOBIEHHbIE
nons3oBarenem), nponopuuun pasgenutenen (splitter) n KonoHok (ecnu ecTb), pasamepbl BaXHbIX
Ananoros, NonoXeHue nraeaoLwmx naHenen MHCTpyMeHToB (toolbars) u 1.n. B 3aBucumocTu ot
cneumdukn peluaemon 3agadn, MOXeT NoTpeboBaTbCH COXpaHEHNe KakuxX-Nnbo AONONHUTENbHBLIX

napameTpoB. Hanpumep, pekoMeHOyeTCsi COXpaHSATb/BOCCTAaHABNNBATbL Takoe COCTOSIHME OKHa,
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Kak «maximized» n/vnn «minimizedy, HO ny4ylle BCe COCTOSIHME OKHa B LieNoM — windowState
(cMm. QWidget B Qt-goKyMeHTaumn). EQUHCTBEHHBLIM NapaMeTp, KOTOPbIA MPUNOXEHUIO HEerb3s
COXpaHsATb NpuY 3aBepLUEHUN, a MOTOM BOCCTaHaBNMBaTb NpU 3anycke, — No3uUMst OKHa Ha aKpaHe,
NCKNIOYEHNe — Kakme-nnmbo cneuyunanbHble gnanorn n coobuieHns, Tpebyrome HemeaneHHoro
BHMMaHMs oneparopa.

[na coxpaHeHNs/BOCCTaHOBMNEHWSI HACTPOEK cneayeT UCMorb3oBaTh BO3MOXHOCTY Kracca
QSettings, KOTOPbIK BepeT Ha cebs 3agadn onpenerneHns Mecta pacnosioXeHust KoHdurypa-
LMOHHOro hanna, coxpaHeHusi NnapamMeTpoB B BMAE ONpeaeneHHoOm CTPYKTYpbl U U3BeYeHus
AaHHbIX napameTpoB. [Npn aTom cneayer:

- NONHOCTbLIO Nonaratbecst Ha 6nbnuoTeky Qt B Bonpoce BblIbOpa MecTa COXpaHeHus;

- B Ka4yecTBe key B QSettings::value/setValue (key, value) MCNosnb30BaTb

[/programName[/sectionName]]/parameterName. Toraa aBTOMaTnUYECKN B HyX-

HOM mecTe Bubnumotekon Qt ByaeT cosgaH (OTKPbIT) KOHPUIYPALMOHHBIN dhann C Cekumnen

sectionName M NapamMeTpoM parameterName = value. [lpn 3TOM, €Cnu UCNonb30-

Banacb oyHKkumsa £lyInit (), TO B Ka4eCTBe UMEHN NapamMmeTpa cregyeTt UCnosb3oBaTh

TONbKO parameterName, T. K. NpeduKkc Byaet aBTomaTuyeckm coopmMmpoBaH C y4eToM

NMEHN NPUNOXEHNSA N HA3BaHUSA OpraHM3auunu.

HaunHasa ¢ Bepcun OC CH CmoneHck 1.5 paboynin cton Fly nmeeT HECKOMbKO pexu-
MOB paboTbl (00ObIYHLINM pabounin CTOS, NNAHLWETHbIN, MOOUBbHbLIN, 6e30nacHbIN), BbIBMPaeMbIX
onepaTtopoM B 04HOM M3 MeHIo rpadumyeckoro Bxoga. CooTBETCTBEHHO, HEKOTOPbLIM NMporpamMmm-
MaM MOXET NOHAZ0OUTBCA COXPaHATb pa3Hble HACTPOWKM ANs pasHbiX peXnMoB. Ms pexnma
MOXHO OonpeaennTb No nepemMeHHon $DESKTOP_SESSION, M UCNONb30BaTh €ro Af1si COXpaHeHUs

HacTpoek B pasHbiX Cekumsix QSettings.

2.6.8. Ucnonb3oBaHMe TeM UKOHOK

Kaxkgoe npunoxeHme AO0MKHO MCMONb30BaTb TEMY MKOHOK AN obwieynotpebutens-
HbIX MKOHOK. [1ns1 aToro B kracce QIcon ecTb ctatndeckmn metoq fromTheme. Takke MOX-
HO BOCMNOSb30BaTbCs MeTogamMu knacca FlyIcon: fromTheme U withEmblems. B otnmyne ot
QIcon::fromTheme, FlyIcon: : fromTheme N0O3BONSET 3a4aBaTb 3MONEMbI, KOTOPbIE AOMKHbI
ObITb HaNoXeHbl Ha MKOHKY. B GonblUMHCTBE CUTyaunin Ucnomnb3oBaHMe QIcon: : fromTheme
Oyaet Haunydwum Bblibopom. CrieayeT OoTMETUTb, YTO O6beKTbl QIcon, BO3BpaLlaeMble 3Tu-
MM Bbl30BaMM, MOArPYXalT n3006pakeHns1 MKOHOK OnpeaeneHHoro pasmepa TOMbKO No Mepe

HeobXoaAUMOCTMW.
Mpumep
int main (int argc,char **argv)

{
QApplication app(argc, argv);
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app.setWindowIcon(QIcon: : fromTheme ("accessories-text-editor"));

Cnepnyet 06paTnTb BHUMaHUE, YTO HY>XHO 3adaBaTb TOMbKO MMSI MKOHKN 6e3 paclunmpeHus.
lNpy Heyoa4yHOM M3BREYEHUU NKOHKU N3 TEMbl MOXHO MUCMOMb30BaTb BCTPOEHHYI UKOHKY. Me-
TOoObl QIcon: : fromTheme U FlyIcon: : fromTheme MMelOT Oanga atoro napameTp fallback.
YHUKanbHbI€ MKOHKWN, KOTOPbIM HET aHarnoroB B TeMe, MOryT ObiTb «BLUMTbLI» B NpunoxeHue. Ha-
4YnHasa ¢ Bepcumn 1.3 B onepaumoHHOM cucTemMe Ucnonb3yeTca HoBad Tema fly-astra, KOTopas
cootBeTcByeT kak lcon Naming Specification [7], Tak n HekoTopbiM ocobeHHocTam KDE4. Tenepb
ncnonb3oBaTb MMeHa MKOHOK, NpuHATble B KDE3, yxe Henbas.

HaunHas ¢ Bepcum OC CH CmoneHck 1.6 B COOTBETCTBMM C OBLLMM «MIAOCKUMY» OU3aNHOM
nosBunach «nnockasa» tema fly-astra-flat, Hacnegywuwasa temy fly-astra.

Ecnu Bo3HUKaeT pefkas HeobXo4MMOCTb nonyyaTb NyTu K oansiam MKOHOK, TO MOXHO
BOCMOMb30BaTbCA KraccoM FlyIconTheme u3 libflycore, KOTOPbIA NO3BONSET

- OTKpbIBaTb CYyLLECTBYHOLLUNE TEMbI MKOHOK;

- co3gaBaTb HOBble TEMbI;

- pepaktupoBaTb TEMbI,

- COXpaHATb U3MEHEHNS;

- nony4YaTb NOSHLIN NYTb K MKOHKE MO ee KOPOTKOMY UMEHW, pasMepy U KOHTEKCTY;

- nosny4atb NOMHbIN NYTb K MKOHKe no Ha3BaHuo MIME-Tuna;

- psa Opyrux BO3MOXHOCTEMN.

Knacc FlyIconTheme NofHOCTbIO peanunsyeTt ctaHgapT «lcon Theme Specification» ot
X Desktop Group, Bknoyas mexaHu3mMbl HacregoBaHus [7]).

Ons eanHoobpasus BHELLHero Buaa MO>XHO ncnonb3oBaThb WMKOHKM
media-playback-start U media-playback-stop (KOHTEKCT Actions) gna 3anycka
N OCTaHOBKW CEPBUCOB U CNyX6. [Ana nepemMeLleHnsa 3arneMeHToB Mexay CrmMckamm noaxoast
MKOHKM lleftarrow M lrightarrow (KOHTEKCT Actions). B cammx cnuckax He cnegyet

©e30CcHOBaTENbHO OTKMOYaTb PeEXNM MHOXECTBEHHOIo BblAeNneHns.

2.6.9. MIME-Tunbli
B 6ubnuoteky 1ibflycore BKIOYEHa YacTb, peanuaytowas APl ans getektnposaHus
MIME-Tnna nwoboro danna (peanusaunsa cooTeeTcTBylowero ctaHgapta freedesktop.org [8]).

Qt-NpunoxeHns OOMKHbI UCNOMb30BaTh KNacc QMimeDatabase.

2.6.10. Ucnonb3oBaHMe 3BYKOBOWU TE€Mbl
Hauunnas ¢ Bepcuin 2.1.0 naketoB fly-wm, fly-admin-wm, flycore, flyui, fly-data B paboyem

ctone Fly BHeapeHa nogaepxka cneundukauun ns 3ByKOBbIX TeM Y HAaMMeHoBaHuKM 3ByKoB [14].



26

Kaxxgoe npunoxeHue, xenarwowlee norb3oBaTbCA 3ByKaMu M3 3TOW crieyudukaunm, OOMKHO
MCNONb30BaTb TEKYLLYIO 3BYKOBYHO TEMY, BbIOpaHHYO Nonb3oBaTenem B HacTporikax paboyvero
ctona Fly. [lns aToro npegHasHa4veH knacc FlyIconTheme, NO3BOSMSOLWMNA:

- OTKpbIBaTb CyLLECTBYHOLINE TEMbI 3BYKOB;

- co3gaBaTb HOBbIE TEMBI,

- pedakTupoBaTb TEMbI,

- COXPaHATb U3MEHEHNS;

- nonyyaTb NOSHbIA NYTb K dpanny 3ByKa Mo ero KOPOTKOMY MMEHU, JSIoKanu n npousio;

- PS4 Opyrux BO3MOXHOCTEMN.

Knacc npaktuyeckm MNofHocTbio peanuayeT ctaHaaptbl Sound Theme and Naming
Specifications [14] ot X Desktop Group (freedesktop.org), Bkntovyaa mexaHuambl HacrnegoBa-
HUS.

M3 Tekywen ana paboyero ctona 3ByKOBOM TEMbI MO MMEHU (00s13aTENbHO), Nokanu (He
obsA3aTenbHo) 1 npodunto (He obsizaTeribHO, HO OBbIYHO 3TO «Stereo») MOXHO MOMYYUTb MOSHLIN

nyTb K TpebyloLeMycs 3ByKy, Hanpumep, creayoLwmm obpasom:

Mpumep

#include <fly/flysoundtheme.h>

int main (int argc,char **argv)

{

char soundPath[PATH MAX];

//monyuuTs nomnHeM nyTh B soundPath no umenu ("dialog-warning")

//mo mokamnu (nycTo "" - HeoOsa3aTEeNbHHE apryMeHT) U
//npodurmo ("stereo" - OOHUHO CTepeO, HO HeOoOsA3aTEJILHHN apPryMEHT)
if ( FlySoundTheme: :getSound("dialog-warning","", "stereo", soundPath) );

else {//He HalneH

Mpn aTtom knacc cam nogbepet pacwumpeHune ansa 3syka (06bIYHO «.wavy).
[Mpn Heyga4yHOM M3BNEYEHNM 3BYKA M3 TEMbI JOSMKEH UCNOMNb30BaTbCA NMMOO BCTPOEHHbIV
3BYK, MO0 HMYero. YHMKanbHble 3BYKM, KOTOPbIM HET aHanoros B cneundukauun [14] AomkHbI

NoCTaBNATbCA BMECTE C NPUIoXeHnem.
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[Ons ynobcTtBa nporpammMmmncTta anst Hekotopblx oyHKUun flycore ectb cOOTBETCTBYOLLNE

Qt-dpyHKUMK (wrappers) Bo 1ibflyui, Hanpumep, QString flySound(...).

Cneundumkaummn [14] n ux nopgaepxka Bo flycore/flyui (cm. flysoundtheme.h u

flyui.h) gaoT BO3MOXHOCTb Nony4yaTtb NyTb K 3ByKOBOMY chansny. Ero ganbHenwee ncnonb3oBaHme

(NpourpbiBaHMe) NOMHOCTBLIO NEXUT HA CaMOM MPUIOXKEHUN.

2.7. NMpumep npocTenwero nNpurnoxeHus ¢ ucnonbsosaHuem flybuild

PaccmoTtpum npumep npoctenwero npunoxeHus fly-demo, BbiBoAsLLEro Npu 3anycke Ha

3KpaH OKHO C COO0OLEHNEM O HANMNYUN U OTCYTCTBUU NpaB NnpmuBUermMpoBaHOro nosfib3oBarerns.

#include <QtSingleApplication>

#include <QMessageBox>

#include <flyintegration.h>

#include <unistd.h>

#ifndef SOURCE_VERSION

#define SOURCE_VERSION "2.0.0"
#endif

int main(int argc, char *argv[])

{

QtSingleApplication app(argc, argv);

flyInit (SOURCE_VERSION, QT TRANSLATE_NOOP("Fly", "Simple

if (geteuid() != 0)

sample Fly"));

QMessageBox::critical(nullptr, QObject::tr("Unprivileged user"),

QObject::tr("You run the program as an unprivileged user.

))

else

n

QMessageBox::critical(nullptr, QObject::tr("Privileged user"),

QObject::tr("You run the program as an privileged user."

))

return 0O;

}
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2.7.1. NMepeBoA Ha pPyCCKUN A3bIK

Mpun co3gaHum NpUNoXeHUs CTPOKN TEKCTa, Noanexawero nepeBony Ha pyCCKUn s3bik
OOSTKHbI ObITb OTMEYEHbI BbI30BaMu tr () :

QObject::tr("This text is subject to translate"

[na cosgaHus ncxogHoro panna gnsa pycckoro nepesoja crnenyeT BOCMONb30BaTbCA
KomaHgon lupdate -verbose fly-demo.pro. B pesynsrate paboTbl aTon KOMaHabl Oyaet
co3gaH hann fly-demo_ru.ts, cogepXawmin CTPOKU, OTMEYEHHbIE B UCXOOHOM KOAE Kak
nognexawme nepesoay.

CoOCTBEHHO nMepeBO[ OCYLECTBNSAETCS C MOMOLLbI rpaddMyeckoro WUCTpPyMeHTa
linguist:

linguist fly-demo ru.ts.
Mpn aTom Kaxgowm CTpoke n3 ucxogHoro avna fly-demo_ru.ts CTaBUTCH B COOTBETCTBME

pyccKuin nepeBo, KOTopbIn U ByaeT ncnonb3oBaH Npu paboTe nakera.
2.8. Bzaumopencrteue ¢ paboymm cTonom

2.8.1. UIKOHKM N 3aronoBKN OKOH

Qt gaet gocTatodHO (PYHKUMIA NS YCTAHOBKM 3arofioBKOB, MKOHOK M MOANMUCEN K MKOHKaM
ONs1 BbICOKOYPOBHEBbLIX OKOH NpunoxeHun. CrnegyeTt obpatntb BHMMaHME Ha obdasaTenbHble K
MUCNoJib30BaHUMIO MeToabl knacca QWidget: setWindowTitle U setWindowIcon. |_|pl/1 3TOM
cnenyet NpuaepXmnBatbCa cregyowmx pekomeHaaumi. 3arofoBoK OKHa (hopMUPYyETCs B TaKOM
nopsake:

[uMsa OTKpHTOrO Qamya - ] UMSa [IPUIIOKEHUS

rae umsi OTKpHTOro Qarsa COOTBETCTBYET MMEHU dhanna, Kak npaBuno, 6e3 nosHoro nyTu,
OTKPbITOrO B aKTUBHOM OKHE MPUINOXeHUS;

VMsT [IPUJIOKEHMUSsI, KaK MPaBunio, COOTBETCTBYET ero Ha3BaHUio B MeHto «Ilyck» (naHenu
ynpaBneHnsa) nnu 4etanmsnpyer ero.

Moannck K MKOHKE MOXHO 3afaBaTb C NOMOLbl setWindowIconText. OHa, kak npaBu-
N0, COOTBETCTBYET 3arofioBKy OKHa U MOXET BbITb KOPOYe ero B CBA3U C TEM, YTO NPOCTPAHCTBO
Ons Hee KpaunHe orpaHuyeHo. Hanpumep, B NognNUCK K MKOHKE MOXET OTCYTCTBOBaTb UMA dhanna,
€eCnn NPUINOXEHNE N3MEHSET TONMbKO OANH dans, HanpuMmep, cogepxalmm TeMmy paboyero crtona
Unn «ropsiume» knaesuwu. B npuHumne, gonyckaetcs, YTobbl 3arofiloBOK OKHa M (Mniv) NOANUCH K
VMKOHKE coaepKann TONMbKO UMA NPUNoXxXeHus

MKOHKY NO yMonyaHuio A58 BCEX OKOH NPUNOXEeHUs MOXHO 3adaTb C NOMOLLbI0 MeToaa
QApplication: :setWindowIcon.

3ameTuM, 4YTO BbI30B setWindowIcon(const QIcon & icon) NpuMHMMaeT QIcon Kak

apryMeHT.
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2.8.2. CucteMHbIN Tpen

JTobas nporpamma pabodero crona, npu3BaHHas NOCTOSHHO HaxXoAUTbCs B paboTe, Ans
9KOHOMWW 3KPAHHOIO NPOCTPaHCTBa AOIMKHA NPeoCcTaBNATh NoMNb30BaTeNto BO3MOXHOCTb CBOENO
CBOpa4YMBaHWs B TPEN U BOCCTAHOBMNEHNA U3 Hero. CamMbl NPpOCTOM NyTb A4S NpOrpaMMHON peanu-
3aunm aToro — mcnonb3oBaTtb Qt-knacc QSystemTrayIcon, peanusyowun ctaHgaptsl [11], [12].
Mpwn ycTaHOBKE MKOHKM Anst QSystemTrayIcon peKOMeHOyeTcs UCnonb3oBatb QIcon, KOTopas
MOXET BblaaBaTb U306paXkeHnsi BCeX TUMUYHbBIX pa3MepoB (CM., Hanpumep, QIcon: : fromTheme).

HaunHasa c Bepcum OC CH CmoneHck 1.6 nosgBunacb BO3MOXXHOCTb MCMOSb30BaTh A4
naHenun 3agad (Tpes n Tynbapa) MOHOXPOMHbIE TeMbl MKOHOK fly-astra-flat-white u
fly-astra-flat-black. [punoxeHne MOXeT pa3MecTuTb CBOM YEPHbIE U Benble NUKOHKW,
npeaHasHavyeHHble AN Tpes, B 3TU ABe TeMbl, U NepekntodeHne byaet npomcxoanTb aBToMmaTmye-

CKM npun CMeHe uBeTa naHernu 3agad.

2.8.3. ABTO3anyck

Ecnun npunoxeHne TpebyeTca 3anyckaTb cpa3y Nnocre 3anycka OKOHHOrO MEHeIKepa, ero
MOXXHO NMOMECTUTL B KaTeropuo «ABTO3anyck» ¢ NOMoLbio PyHKUuK 6ubnuotekn 1libflycore
(cMm. flydeapi.h):
bool flyAutostartEnabled(const char *appname);
npoBepsieT, eCTb N B aBTO3anycke (Kak B CUCTEMHOM, TakK U B MOSIb30BaTENIbCKOM) SIPIbIK C
UMeHeM appname .desktop U ABAAETCA NN OH KOPPEKTHBLIM.
bool enableAutostart(const char *appname, bool enable,

char *newExec=NULL, Display *dpy=NULL);

yCTaHaBnuBaeT B NOfb30BaTESbCKUA aBTO3amnycK sprblk appname . desktop (MOXHO ykasaTtb
nonHbIN NyTb K hanny Tuna desktop), €CnNu enable=true, NN yganseT, ecnn enable=false.
Mpu atom, B KonNum desktop-hanna, koTopas nonageT B aBTo3anyck, MOXXHO CKOPPEKTUPOBaTb
CTPOKY 3anycka Exec, 3afaB newExec. OTO MOXeT ObITb MOMEe3HO, ecriv nporpaMmmMe Hago nepe-
AaTb JONONMHUTENbLHbLIA apryMeHT, CBUAETENLCTBYOLMIA, HANpUMep, YTo ee 3anyckarT UMEHHO 13
aBTO3anycka, a He N3 MeH U T.1.

Ecnu B cuctemHom aBTO3anycke ecTb appname.desktop, a Bbl3blBaeTcH
flyEnableAutostart (appname, false), TO B MNOSfb30BaTeNbCKOM aBTo3anycke 6yaer
co3faH PUKTUBHLIN appname .desktop ¢ nonem Hidden=true, YTO cornacHo craHgapty [15]

ABNAETCA NOoJib30BaTEJSIbCKMM MEeTOA0M OTKITHOHYEHUA CUCTEMHOIO aBTO3alyCcKa.

2.8.4. MeHio «IMyck» un pabounn cton

MeHto «[lyck» (CTapTOBOE MEHI0) CO3aaeTcd ANs Kaxaoro nonb3osarens npu nepsom 3a-
nycke um padoyero ctona Fly. B nepBbii pa3 MeHI0 co3faeTca aBToMaTuyeckn Ha OCHoBe hannos
/usr/share/applications/*.desktop ¢ Type=Applications. NKOHKK, UMeHa, NapameT-

pbl 3anycka u T.n. 6epytca ortyga xe (cm. «Desktop Entry Standard» ot freedesktop.org [6]).
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CTtapToBOE MEHIO MMEET HECKONbKO YpoBHEN. [epBbit ypoBeHb 06bIMHO hopMmnpyeTcst Ha
ocHoBe /usr/share/fly-wm/startmenu W1 BbIrMagnuT Tak:

«Odme»

«CeTb»

«padpumkar

«MynesTumegua»

«Hay4Hble»

«Urpbi»

«MobunbHbIEY»

«Pa3paboTtka»

«YTUNnTBI»

«CncremHbie»

—pasgenutenb—

«[locnegHmne»

«lMaHenb ynpaBneHunsa»

«MeHepxep dannos»

—pasgenutenb—

«3aBepLueHne paboThbl...»

B naHenb ynpaBneHnsa nonagatoT TOMbKO NPUMOXEHUS, UMetoLLMe onpeaeneHHble no-
ns B *.desktop-cpavine ( cm. [2.5.2)). Mpu atom, ecnu 3agaHo none X-Fly-AdminOnly=true,
TO COOTBETCTBYIOLLMIA NYHKT ByaeT BUAEH TONMbKO nosb3oBatento root. [locnegHee npasuno
pacnpocTpaHsAeTCa He TONbKO Ha «[laHenb ynpaBneHnsa», HO N Ha BCE NYHKTbl MEHHO.

HaunHaa ¢ Bepcun OC CH CmoneHck 1.6 gobasneHa HoBas kateropusi MobunbHble,
npegHasHavyeHHas 4ns nporpamMM, caenaHHbIX cneumanbHO Nod TaYCKpUHBbI, T.e., Nog ynpasneHne
nanbuamu.

dopmupoBaHMe ykasaHHbIX Bbille NOAMEHI0 MPOUCXOANT aBTOMATUYECKM Ha OCHOBE
Categories, onpegeneHHblx B gokymeHTe «Desktop Menu Specification» ot freedesktop.org [13].

MoameHto n KaTteropumun, no KOTopbiM NMpUIoXxXeHn4d B HUX nonagaroT:

«Odmcy» — Office, Spreadsheet,WordProcessor, Presentation, Calendar, Email;
- «Cetb» — Network, Internet, Email;

- «['pacmka» — Graphics, VectorGraphics, RasterGraphics, Screensaver;

- «Mynetnmegmna» — AudioVideo, Multimedia;

- «Hay4Hble» — Education, Science, Math, Astronomy, Physics, Chemistry;

- «Urpbi» — Game, *Game;

- «MobunbHble» — Mobile;

- «Paspabotka» — Development, GUIDesigner, IDE, TextEditor;



31

- «YTunutel» — System, PackageManager;

- «CuctemHble» — SystemSetup, Settings, AdvancedSettings, Accessibility;

- «[lpovne» — BCce, YTO He yaanocb PasMecTuUTb B APYrMX MEHIO.

BblwenepeuncneHHble Kateropum npeacTaBneHbl B Nopsake cBoero npuopureta. Tak,
NpunoXxeHune, cogepxatlee kno4veBoe cnoso «Email», ckopee Bcero, nonaget B nogmeHio «CeTby,
yeMm B «PaboTta ¢ darinammy», Tak kak B «CeTb» OHO nmeeT nosuumio 3, a B «Pabota ¢ daina-
Mu» — 5. C gpyron CTOpPOHbI, OOHO U TOXe NPUNoXeHne MOXeT 3agaBaTtb B cBoeM *.desktop-
doaisie HeCKOmbKO KaTeropumn B nopsgke npuoputeta. Torga NnpuUnoXeHnUe co CrnCcKoM KaTteropum
«Network»; «Office» nonaget B MmeHto «CeTb».

Ecnn y npunoxeHuns 3agaHa Tonbko kateropus «Application», To oHO nonageT cpasy B
nogMeHio «lporpammbl», eCcriv Takoe NoAMEHI0 ecTb. Ecnn ykasaHa cneumanbHas Kateropusi
Core, TO NPWUMOXeHUe NonageT Ha HyNeBOW YPOBEHb, T. €. NPAMO B MeHto «[1yck». [Npu kaTeropun
None NpunoXxeHue HUKyAa He nonaget. Kateropuy MoXHo npuceauBath 1 katanoram (cm. [2.5.2).
B aTom cnyyae katanor nomeLlaeTcs cpasy LenmMkoM B COOTBETCTBUM CO CBOMMU KaTeropnamm
TakK e, Kak 9To genaetca Ang obbl4HbIX NporpamMm. Takmm obpasom, paspaboTynk CTOPOHHErO
NPUNOXEHNS MOXET pa3MecTUTb MHPOPMaLMIO ANS 3anycka Kak OTAerNbHbIM SPSibIKOM, TakK U
LenbiM Katanorom B Ntobom 13 nogmeHto MeHto «lyck» 6e3 kaknx-nnbo orpaHNYeHu.

CdopmmpoBaHHOE MEHIO Ha ANCKe pacrnonaraetcsa B SHOME/ . f1y/startmenu 1 ABNSET-
Csl nepapxuen KaTanoroB (MM COOTBETCTBYIOT NOAMEHI0) 1 *.desktop-¢annoB (MM COOTBETCTBYHOT
NyHKTbl MEHI0). ECTb 1 cneumanbHas pasHoBuaHocTb *.desktop-pannos — .directory-dannsi,
MMeloLMe CXOOHYH CTPYKTYPY W 3ajaroliue BHELHUe MMEeHa, UKOHKU KaTeropum Ons camux
KaTarnoroB (MOAMEHI0), a TakKe NOpPsAOK COPTUPOBKU MPpU NoKase Co4ep>KMMOro Katanoros (CMm.
none SortOrder B panne .directory).

Mpwn ctapte paboyero crona nepcoHanbHoe MeH (SHOME/.fly/startmenu) n me-
HIO ONnA Bcex nornb3osartenen (/usr/share/fly-wm/startmenu) crnvBaeTca BOEOMHO B
SHOME/ . fly/startmenu. MeH kak nepapxusa B ®C cgenaHo Bonpekn JokymeHTy «Desktop
Menu Specification» ot freedesktop.org (tam pekomeHayetca XML-cann [13]), 4Tobbl obnerynTb
PY4YHYIO NpaBKy MeHIo, Kak aTo caenaHo B MS Windows. C gpyron ctopoHsl, Fly npegoctaensiet
nonb3oBaTento MOLLHY nporpammy fly-menuedit ANg NpOoCMOTPa, peAakTUpoBaHus, peseps-
HOro KOMMpoBaHWsi N aBTOMATUYECKOro CO34aHus He TOrbKo MeHto «Ilyck», HO 1 BoobLle nobbix
nepapxmyeckmx COBOKYMHOCTEN KaTanoroB u (Mnn) cannos tuna * .desktop.

JToboe npunoxeHue, xenatwuwiee ObiTb NOKaszaHHbIM B MeHK «[1yCK» AnNa Kaxgoro
nosib3oBaTens, OMKHO B NepByto odepenb pasMecTuTb B /usr/share/applications/ cBou
*.desktop-hann vnu katanor ¢ TakumMm unn nHbiMu hannamm. Torga Npu crneayroLem 3anycke
fly-wm UM CO30aHMM MEHIO «C Hyna» B fly-menuedit NpuUnoXeHne aBToMatuyecku byget

BKITIOYEHO B MEHIO B COOTBETCTBUM CO CBOEWN KaTeropumen u3s *.desktop-tpavna wnnm .directory-
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katanora. OgHako, ecnv NpuUroXeHWe XO4eT NonacTb B CTAPTOBOE MEHI0 TONbKO OOQHOMO MOJb30-
BaTens, TO OHO MOXET CKONMMPOBAaTb CBOM * .desktop Mnn katanor HENOCPEACTBEHHO B OAWNH U3
noagkartanoroB SHOME/ . fly/startmenu. Npn aToM Becbma nonesHas nHgopmauusa He dyaet
AOCTYMHa HUKOMY OpYromy.

MkoHKM Ha paboyem cTorne no cyTu npeacTtaBnsalT u3 cebs ogHOYpOBHEBOE MEHKO B
Katanorax SHOME /Desktop (nepcoHanbHbii Habop) u /usr/share/fly-wm/desktop (Habop
Ans Bcex nonb3oBartenen). Bce ckaszaHHoe Bbllle A4S CTapTOBOrO MEHK CnpaBeanuBo U Ans
Habopa MKOHOK Ha paboyem cTone.

Mpn kaxkgom 3anycke MeHemKep OKOH fly-wm KOHTPONMPYET HanmMyme oOHOBIEHWI
B /usr/share/applications. N ecnn Tam o6bsaBUMNOCHL HOBOE NPUNOXEHUE, TO €ro SApnbiK
nonagaeT B MeHto «[lyck» kaxgoro nonb3oBartens (npu 3anycke fly-wm).

B nanbHenwem nonb3oBaTenb MOXET yaanutb 3TOT SPribiK.

Fly-wm KOHTPONMpYeT Hanudne obHoBneHun B /usr/share/fly-wm/desktop (06-
Lme saprblkn paboyero ctona ans Bcex nonb3oBaTtenen).

CnpaBa ot kHonku [[Myck] Ha naHenun 3agay pacnonaraeTcsa naHenb C KHonkamu ns
GbIcTporo 3anycka Hanbonee ynotTpebutenbHbIX NpunoxeHuin. CooTBETCTBYIOLLME SPMbIKM pacno-
naratoTca B SHOME/ . fly/toolbar, Bbi3biBaTb 3TOT Katanor crnegyer ¢ NOMOLLbHO:

GetFlyDir (USER_TOOLBAR_DIR)

Hauunnasa ¢ Bepcun OC CH CmoneHck 1.6 B desktop-tharinax MoxHO onpeaensatb Ux yya-

CTWE UNWN Hey4vacTue B onpeaenéHHbIX TUnax ceccuin (cm. SDESKTOP _SESSION) nyTem ykasaHusi

UMEH ceccun B nonsx NotShowIn M OnlyShowIn.

2.8.5. Kop3unHa

«KopsuHa» npeacTaenset cobon katanor, KOTopbIi UHANBUAYANEH ANS KaX4oro nornb3o-
BaTens. OH npegHa3HavYeH 4ns BPEMEHHOTO XpaHeHWs yaaneHHbIX Nonb3oBaTenemM AOKYMEHTOB C
BO3MOXHOCTbIO NX BOCCTAHOBMNEHUS.

[MyTb K KOP3NHE NPOrPaMMHO MOXHO MOSYyYUTb C MOMOLLIO:

GetFlyDir (USER_TRASH DIR)
n3 6mbnmnotekn libflycore n 06blMHO OH paBeH SHOME/ .local/share/Trash.

OKOHHbIN MeHepkep fly-wm, pannoBbin MeHegkep fly-fm M gpyrune nporpammbl
paboyero cTtorna no3BonsAT BbINONHATE dpannosble onepauun. OHWM OOCTYMNHbI Kak Yepe3 MeHHo,
TaK 1 C MOMOLLbIO NepeTackmBaHus Mbllwbto (drag-n-drop). OgHOM 13 Taknx onepauun siBnseTcs
yoaneHne annos unu nanok B «Kop3nHy» 1 X BocCTaHoBreHWe. Bce onepauum ¢ KOp3nHON
(nepemelleHne B Hee, BOCCTAHOBMNEHNE U3 Hee, MNofyYeHne CBeAeHUN O pa3MeLLEeHHbIX TaMm
dannax n karanorax) BbIMOMAHAKTCS B COOTBETCTBUN CO cTaHaapTom oT freedesktop.org. Mpu
3TOM He Byaet nMeTb 3HadeHus, rae PM3n4eckn pacnornaraeTcs KopsvHa u ee peecTp (Ha camoMm
Aene 3To gBa nogkaranora B Katanore $HOME/.local/share/Trash), ecnn paspaboTyumk
ucnonb3yeTt API| KOp3uHbl, NpefoCcTaBneHHbl KnaccoMm FlyTrash 6ubnuotekn 1ibflycore:
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static std::string registerFile(const char *srcPath);
static bool unregisterFile(const char *fileName);

static std::string getFilePathToRestore(const char *fileNameOrPath);

static bool isFileInTrash(const char * path);

static bool cleanRegistry();
static bool cleanFiles():;

static bool cleanAll();

static bool isEmpty():

static bool moveToTrash(const char *filePath);
static bool restoreFromTrash(const char *fileNameOrPath);

Heobxoanmo otmeTuTb, Yto APIl HEe npeaHa3HavYeH HeENOCPeaCTBEHHO ANsi NepeMeLLeHn-
s1/BOCCTaAHOBNEHUA hannoB, a TONbKO AN NonyyYeHns HeobxoaMMbiX A4S 3TOro NyTen n perncrpa-
umn/yoaneHus B peectpe KopauHbl. OgHako ABe nocriegHme n3 npuBeaeHHbIX Bbille yHKLUNIA
ynpouwawT 3agadvy and HebonbLIMX (*)3I7IJ'IOB. OHu npuMeHnMbl TOJNbKO, €CIln pa60Ta BbINMONTHAETCA

B pamkax ogHon ®C (ogHoro pasgena gucka).

2.8.6. NepeTtackuBaHMe 0O0BHLEKTOB Ha paboyem cTone

Pabounn cton Fly B NpsiMOM CMbICIe — 3TO KOPHEBOE OKHO C MKOHKaAMWN Ha HEM. VIKOHKN —
370 NMBO Apnbiku (desktop entry), Nnubo cobecTBeHHO dhannbl unu katanorn. Onepauyusa drag-n-drop
(dnd — nepeTackmBaHne MbillblO) BO3MOXHA Kak Ha cam paboyuni CTon, Tak U HA MKOHKW Ha HEM.
Peanusaumsa dnd B £1ly-wm 1 npunoxeHuax Qt coorseTcTByeT ctaHaapTy [9].

MkoHka paboyero ctona MOXeT npuHumaTtb dnd, €Criv OHa npeacraBnseT cobowu:

- COOCTBEHHO KaTanor wunuM 4qpnblk KaTtanora (Hanpumep, myhome.desktop,

mydoc.desktop U paa Opyrmx cneuunanbHbIX ApnblkoB, B TOM Yyucne mytrash.desktop

— SAPnbIK KOP3WHbI);

- ApnblK TMNa Application, ecnn B ero nosne Exec= eCTb OAWH U3 apryMeHTOB: $F —

cnucok pannos, $£ — gann, $u — URL, $U — cnucok URL.
Ana nogaepxkn nedatn ¢ NoMoLLbto onepaumm dnd Ha paboyem cTone NpunoxeHue, NnpegHasHa-
4YeHHOe ANnd BbiBOAA JOKYMEHTOB Ha nevatb, JOSDKHO:

- MPUHUMATb apryMeHT KOMaHOHOW CTPOKM —--print %F unm $£, $u, $U, Npu 3TOM

nepenasasi ansbl Ha Ne4varb;

- onucaTb CBOK BO3MOXHOCTb nevaTatb B *.desktop-daine kak Action ¢ umeHem «Print»

N KOMaHOHOW CTPOKOW, cogepXawen ——-print %F unum $£, $u, %$U.
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npl/l nepetacknBaHmM MblilLbO MYHKTOB MEHIO «ﬂpVIﬂO)KeHVIFI» unn «laHenb ynpaBneHna»

Ha pa60‘-ll/ll7l CTON Ha HEM CO340alTCA COOTBETCTBYIOLLME KOMUN.

2.8.7. Moacucrtema nomolum

Mogcucrtema nomowm Fly coctont ua:

- nporpamMmbl Nokasa;

- XpaHunuuia gannos;

- KITMEHTOB.

OcHoBHas nporpamma nokasa nomowum — Qt Assistant. Ctpyktypa xpaHunuwa n oopmat
drannos nomowin onpegensaTcs naketom fly-doc. KnueHTbl nporpaMmmbl rnokasa nomMoLuu
(Bce npunoxeHusi Fly) Bbi3bIBalOT HECKOMNBKO MPOCTLIX PYHKUUI (CM. B Onbnuoteke 1ibflyui
knacc FlyHelpMenu U pyHKUMKN flyHelpInstall(), flyHelpShow() MU T.MN.) U HE OOSTKHbI

3a60TUTLCA O MECTEe pacrnonoXeHusa ainos NOMOLLM U criocobax Mx nokasa.

2.8.8. CuHXpoHu3aumsa ¢ mMeHemxepomM okoH fly-wm

B cBasn c Tem, 4to niobas nporpamMmma MOXET nepemMellatb annbl B/M3 paboye-
ro ctona ($SHOME/Desktop), KOp3uHbl ($HOME/.local/share/Trash), CTapTOBOro MeHIO
(SHOME/ . f1y/startmenu), BO3HMKAET nNpobrnema CUHXPOHM3aUMN COAEPKUMOrO AaHHbIX KaTa-
NIOroB C OKOHHbIM MeHemkepoM £ly-wm. TpebyeTtcs coobwatb £1y—wm O TOM, YTO MPOU3OLLIN
N3MeHeHNs n eMy TpebyeTca nepeymTaTb 3TU KaTanoru.

Kaxxgas nporpamma, nepemellatolas dannbl B/U3 KaTanoros:

- paboyero ctona (nNo GetFlyDir (USER_DESKTOP_DIR));

- KOp3uHbl (N0 GetFlyDir (USER_TRASH_DIR));

- CTapTOBOro MeHt (Mo GetFlyDir (USER_START MENU_DIR)).
AOMKHA, MO OKOHYaHWM onepaumu, yBegoMntb £1y-wm CnegyoLwmm cnocobom:

- SendCommandToWM ("FLYWM UPDATE SHORTCUT\n");

- SendCommandToWM ("FLYWM UPDATE TRASH\n");

- SendCommandToWM ("FLYWM UPDATE_STARTMENU\n").
COOTBETCTBEHHO.

B atom cnyyae fly-wm 0GHOBUT paboymii CTOM, KOP3MHY, CTAapTOBOE MEHI0, COOTBET-
CTBEHHO. ®YyHKUNA SendCommandToWM( . . . ) cogepxuTtcs B 6ubnmoteke libflycore.

HauuHas ¢ Bepcum OC CH CmoneHck 1.5 aTn yBegoMneHus nocbinatb He obs3aTensHo,
T.K., ucnonbaysi mexaHnam inotofy, fly-fm cam «noHMmaeT» MomMeHT, Korga HeobxogmMmo caenatb
obHoBrneHue.

Mcnonb3ys TOT XXe MexaHM3M, MOXXHO OTMPaBnATb pasfnnyHbie KoMaH4bl OKOHHOMY MeHe-
axepy. Hanpumep, ecnu HEKOTOPOMY NpUIOXeHUIo TpebyeTcst, YToObl ObiNM 3aKpbITbl BCe TEKyLLMe

npunoXxeHus un rpacduyeckasi cuctema bbina nepesarpyxeHa, OHO MOXET UCMONb30BaTh PYHKLMIO
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SendCommandToWM U3 libflycore ¢ napameTpom FLYWM RESTART. [1pakTuyecku NosiHbIN
CMNCOK KOMaHA MOXHO yBMAETb B npunoxeHun fly-admin-hotkeys (peoaktop «ropsaymx»
Knasuw), 60NbLUMHCTBO M3 HUX MOXHO NoCbINaTh B £1y-wm U3 OPYrUX NPUIOXKEHUN.

[MonHbIN cNNCOK KOMaHA, NMPUHUMAEMbIX MEHEXKEPOM OKOH, MOXXHO MNOSy4nTb B hanne

.XSession-errors nocre BbINOSTHEHUS KOHCONbHOM KOMaHabl £ly-wmfunc FLYWM FUNC_LIST.

2.8.9. NNonHO3KpaHHbLIN PEXUM
[aHHasa yHKUMA MOXET NPUCYTCTBOBATbL Kak NYyHKT «[1ONMHO3KPaHHLIN PEXUM» B MEHIO
«OkHa» (ana MDI-unTepdencon) unu «Bug» (gns SDI). OHa BbinonHAeTca ¢ nomoLbio Qt-BbI30BOB

showFullScreen() U showNormal ().

2.8.10. CmeHa packnagku KnaBuatypbl

CMeHuTb packnagky KnaBuaTypbl MOXHO OHOW CTPOKOMW U3 NporpamMmbl:
SendCommandToWM(QX11Info: :display(), "FLYWM_ALT_ KB\n"
SendCommandToWM(QX11Info: :display(),
"FLYWM_BASE_KB\n"
UM N3 KOMaHAHOW CTPOKM:
> fly-wmfunc FLYWM ALT_KB unu FLYWM BASE_KB

AHanorMyHo Ana nepekntovYeHns OOMOMHUTENbHOM CeKUuMM KnaBuaTypbl Ha BBOA
umdp (NumLock) m HaobopoT MOXHO MCMoNb30BaTb KOMaHAbl: FLYWM NUMLOCK_ON,
FLYWM NUMLOCK_OFF, FLYWM NUMLOCK_TOGGLE.

2.8.11. JononHunTenbHble NaHenu

Fly-wm NpefocTaBnseT ogHy naHenb 3agad. OkHa Npyv MakcMMu3aumm He HakpbIBatoT ee,
MKOHKM pabo4yero ctona He nonagatoT nog Hee. Takum ob6pa3oMm, naHenb 3agad o6pasyeT HEKYHo
creumarnbHyo 30Hy akpaHa. B [10] onvcaHbl TakMe CBOMCTBA OKOH NPUNOXeHWn: _NET_WM_STRUT
M _NET WM _STRUT_PARTIAL, NO3BOMAKOLME NPUNOXKEHUIO pe3epBMpoBaTb 0bnactn skpaHa
nogobHo naHenu 3agad. Fly-wm nogaepXuBaeT 3Ty BO3MOXHOCTb. OgHako B Qt HeT npocTon
noaaepXXkn JaHHOW BO3MOXHOCTU. PekomMeHayeTca ncnosnb3oBaTb Takon pparMeHT:
int vI[4];
v[0] = w.x(); v[1]
vi2] = w.y(); v[3]

w.x()+w.frameGeometry() .width();

w.y()+w.frameGeometry() .height();
Atom a=XInternAtom(QX1llInfo::display(), NET WM STRUT", false);
if (a!=None) XChangeProperty(QXllInfo::display(),w.winId(), a,
XA CARDINAL, 32, PropModeReplace, (unsigned char *)&v,4);
rae w — rfaBHOE OKHO MPUITOXEHUS.
Uepes napameTp Qt : :WindowFlags Npu co3gaHUn BUOKeTa MOXHO 3aJaTb ero BHeLU-
HUM BUA (Hanu4mne rpaHuubl, 3aronoBka u T.n.). OgHako, ecTb 6onee BLICOKOYPOBHEBbLIN U Ne-

peHocumbi cnocob 3agaHmsa STRUT - ncnonb3oBatb pyHKumo KWindowSystem::setStrut() ns
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onbnunoteku libKF5WindowSystem.

Hauunasa ¢ Bepcun OC CH CmoneHck 1.6 MOXHO 3agaTb 06nactb aKpaHa, KOTOpyH
3anMET paboumnn cton, ¢ nomoubio napametpos FlyDesktopX, FlyDesktopY, FlyDesktopWidth,
FlyDesktopHeight B pannax SHOME/ . f1y/theme/*themerc*.

2.9. MNnarnHbl ana meHeaxepa c¢gannos Fly-fm

B channosom meHemkepe peannsoBaHa BO3MOXHOCTb pacLUMPEHUst ero oyHKUMoHana ¢
NMOMOLLbIO TaK Ha3bIBaEMbIX «MMArMHOB» (CM. 3NEKTPOHHYIO CnpaBKy No ¢oannoBoOMy MeHeLXepy
fly-£fm).

2.10. HacTponKM NNaHLWETHOro pexuma

B Bepcun OC CH CmoneHck 1.6 nmeeTcs BO3MOXHOCTb aBTOMAaTMYECKOro KOHPUrypumpo-
BaHUA rpadmyeckoro nHTepderica nonb3oBatens Ans paboTbl HA MOBUNBHBIX YCTPOWCTBAX C CEH-
COPHbLIMM 3KpaHaMy — T.e. B TaK Ha3blBaeMbIX «MMAHLETHON» U «MOOUNBHOMY» TUNax ceccuun. Tun
ceccun BblbnpaeTcsa nonb3oBaTenem npu Bxoge B CUCTEMY, CM. MeHIo "Tun ceccnn"rpadmnyeckoro
norunHa. MNMpwn Bxoge B cuctemy OyaeT NPMMEHEH KOMMIIEKT KOHAUIypaLMOHHBIX hannoB COOTBET-

CTBYHOLLUNIA TUNy BbIGpaHHOM CECCMM U BbiCTaBrneHa nepeMeHHas \ SDESKTOP_SESSION.
2.11. MpunoxeHusa n npaBa agMUHUCTpaTopa

BonNbWWHCTBO YTUNUT HAaCTpONKK TpebytoT Npusunernn cynepnosnb3oBatens. EcTb psg
cnocoboB NpegocTaBneHus npmeunernin: ot sudo M YneHcTea B rpynnax go PolicyKit. Pewenune
3TOM 3aa4yM BO3MOXHO C MUCMonb3oBaHWeM nporpammbl £1y-su. [porpamma, npegnonaratoLlas
AeNCTBUS agMUHUCTpaTopa, 06a3aTenbHO A0MmKHa MHGOPMUPOBAaTL NONb30BaTeNs O HEBO3MOXHO-
CTW BbIMOSTHEHUS KaKUX-NMB0o yHKUMIA 6e3 COOTBETCTBYIOLLEN aBTOPMU3aLMKN U, MO BO3MOXHOCTM,
AaBaTb NOnb30BaTemNto Cnocob BbINOMHWUTL Takyto aBTOpM3auunto, Hanpumep, ¢ NOMOLLBI PEKOMEH-
ayemon fly-su.

HaunHas ¢ Bepcun OC CH CmorneHck 1.6 B cucteme MoxXeT 6biTb OrpaHN4YeHo UCnosib-
30BaHWe KoHconu. B Takom cnydae nonb3oBatenu, He Bxogsdlwine B rpynnbl astra-admin nnu
astra-console, He yBuaaT desktop-gannos, B KOTOPbIX MCNOSb3YHTCA TepMUHansl. [lonb3oBaTtenu,
He Bxoaswue B rpynny astra-admin, He yBnaaT desktop-dannos, B KOTOPbIX €CTb HE TOSMbKO

kateropmst ROOT_ONLY, HO U KOMaHAbl su-to-root, fly-su.
2.12. MexxmaHaaTHbIN Oydep o6mMeHa

B Bepcun OC CH CmoneHck 1.6 nmeetcsi BO3MOXHOCTb KONMPOBaAHUA-BCTaBKKU (COpy-
paste) mexay nporpaMmamu ¢ pa3nuyHbIMKU MeTkamm 6e30nacHOCTU, Aaxe ecrnun 3T NporpaMmbl
BbIMOJSTHAKTCA B pa3HbiX ceccusix. [1pn 3ToMm, T.K. BECb NpOLLECC NponucxoauT Yyepes cannbl, TO
AOMNYCTUMOCTb KOMMPOBaHUSA-BCTABKM aBTOMATUYECKM KOHTPONUPYETCHA Ha ypoBHe harinoBomn

cuctembl. [1ns BKNIOYEHUSA 3TON BO3MOXHOCTU HAAO B AOMALLUHEM KaTtarnore nonb3oBaTens B
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dannax .fly/theme/*.themerc 3agatb UseClipboardManagerMAC=true. Obpatute BHUMaHue, 4TO
ANS pasHbIX MaHAaTHbIX METOK MMEKTCA pasHble AOMAaLUHWEe KaTanorn, U HaCTPOMWKY HY>KHO

BbINONHUTL BO BCEX 3TUX KaTtanorax.
2.13. MpunoxeHus U maHpaTHasa NonNuUTUKa

[ns pa3paboTkn rpadmyecknx NpUNoXKeHu ¢ Ncnonb3oBaHnemMm 6udnmoTek rpadmnyecknx
nHtepdericos Qt 5 8 OC CH peanunsoBaHa 6ubnunoteka libparsec-mac-gqt5-1, npegocrasnsg-
toLasn yaobHbin gocTyn K pyHKumam nogeuctemsl 6esonacHoctn PARSEC n cogepxaltaa Habop
knaccoB Ansi pa6otbl ¢ MaHaatHeIMKU atpubytamu (3.1). Ans paspaboTku NpUNoxeHUN ¢ MCMNONb30-
BaHWEM yKa3aHHOW Bnbnmnotekn HeobxoanMOo yCTaHOBUTbL NakeT libparsec-mac-qt5-1-dev.

[anee npuBegeHbl  NpPUMEpPbl  UCMOMb30BaHUA  KnaccoB M3 Gubnuorteku

libparsec-mac-gt5-1.

Mpumepbl:
1. Co3gaHue guanora gng yCTaHOBKM MaHAaTHbIX atpnbyToB ob6bekToB OC
/* *** @Pannm main.cpp *** */

#include <QApplication>
#include "filemaclabeldialog.h"

int main(int argc, char *argv([])
{

QApplication a(argc, argv);

FileMacLabelDialog dlg("/usr/bin");

dlg.exec();

return O;

}
/* *** Papnn filemacdialog.h *** */

#ifndef FILEMACLABELDIALOG_H
#define FILEMACLABELDIALOG_H

#include <QDialog>
#include <QVBoxLayout>
#include <QDialogButtonBox>

#include <QLabel>
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#include <QPushButton>

#include <QMessageBox>

#include <parsec-qt5/filemaclabelwidget.h>

class FileMacLabelDialog : public QDialog
{
Q_OBJECT
public:
FileMacLabelDialog(const QStringé& filePath) : m filePath(filePath)
{
QVBoxLayout *layout = new QVBoxLayout(this);
QLabel* label = new QLabel(tr("MAC for %1:").arg(m_filePath));
layout->addWidget (label);

//co3naHve sk3eMIIsagpa Kijlacca Ois paboTH C MaHOATHHMY aTpubyTaMmu

//obbekToB ®C M NOJNIyUueHHE MAaHOATHHX aTpubyToB obbekTa PC

m_fileMacLabelWidget = new ParsecQt5::FileMacLabelWidget;
layout->addWidget (m_fileMacLabelWidget);
m_fileMacLabelWidget->getfmac(m filePath);

connect (m_fileMacLabelWidget, SIGNAL(changed()), this, SLOT(setChanged()

m_buttonBox = new QDialogButtonBox(QDialogButtonBox::0k |
QDialogButtonBox: :Cancel);

connect (m_buttonBox, SIGNAL(accepted()), this, SLOT(accept())):
connect (m_buttonBox, SIGNAL(rejected()), this, SLOT(reject())):
layout->addWidget (m_buttonBox) ;

setChanged(false);

~FileMacLabelDialog() {}

bool isChanged() const
{
return m_buttonBox->button(QDialogButtonBox: :0k)->isEnabled()
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private slots:

void setChanged(bool changed = true)

{
m_buttonBox->button(QDialogButtonBox: :0k)->setEnabled(changed);

void accept()
{
if (isChanged()) {
//ycTaHOBKa MaHOATHHX aTpubyToB obwexTa &C
if (!m_fileMaclLabelWidget->chmac(m_filePath)) {
QMessageBox::critical(this, tr("Error"), tr("MAC can’t be changed"));

return;

QDialog: :accept();
}

protected:

ParsecQt5::FileMacLabelWidget* m_fileMacLabelWidget;
QDialogButtonBox* m_ buttonBox;

QString m_filePath;

}i

#endif // FILEMACLABELDIALOG_H

2. Vicnonb3oBaHue guanora Bbibopa MaHaaTHbIX aTpMOyTOB Nonb3oBaTens npu BXoade B
cucTeMy Yepes rpadpuyeckmin MHTepdgeic Nonb3oBaTens

/* *** &anm main.cpp *** */

#include <QApplication>
#include <QLocale>
#include <QTranslator>

#include <QX1lInfo>
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#include <parsec-qt5/loginmaclabeldialog.h>

#include <X11/X1lib.h>
#include <stdio.h>
#include <getopt.h>
#include <pwd.h>
#include <stdlib.h>
#include <unistd.h>

#include <iostream>

#include <fly/flyfileutils.h>

using namespace ParsecQt5;

bool user id specified = false;

struct arguments {
uid t user_id;

}s

static arguments cmd params;

bool process_user name( const char * name )
{
if ( ! name )
{
fprintf( stderr, "No name specified\n" );

return false;

struct passwd * pwd = getpwnam( name );
if (! pwd )
{
fprintf( stderr, "No such user %s\n", name

return false;

cmd_params.user_id = pwd->pw_uid;



41

user_id specified = true;

return true;

void show_help()

{
printf( "Options :\n"
"-u, —--user : username\n"

"-h, --help : this help\n");

void print_error()

{

fprintf( stderr, "Error : invalid arguments\n" );

/* returns true, if ok */
bool process_args( int argc, char ** argv )
{
struct option longopts[] = {
{ "user", 1, NULL, ’'u’ 1},
{ "help"™, 0, NULL, ’'h’ 1},
{0, 0, 0, 0}
}i

int c;

while( ( ¢ = getopt_long( argc, argv,
"u:h" /*"u:w:l:c:htea"*/, longopts, NULL ) ) != -1
{
switch( c ) {
case 'u’:
if ( ! process_user name( optarg ) )
{
print_error();
show_help();
return false;

} else {
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break;
}
case 'h’:
show_help();
return false;
default:
/* Ina nopmmepxku onuuii QApplication,
HIHOPUPYEM BCE€ HEU3BECTHHe onuuu */
break;
}
}

return true;

void print_result( LoginMacLabelDialog * dialog )
{

if ( ! dialog ) return;

fprintf( stdout, "%x ", dialog->level() );

//print in hex, new pam accept hex only!

fprintf( stdout, "%$1lx ", dialog->categories() );

std::cout << std::endl;

int main( int argc, char ** argv )

{

if ( ! getenv( "LANG" ) ) setenv( "LANG", "ru RU.UTF-8", 0 );

QApplication app( argc, argv );

if ( ! process_args( argc, argv ) ) exit( 1 );

QTranslator translator( 0 );

translator.load( "fly-mac-dialog_" + QLocale::system() .name(),

QString::fromStdString(GetFlyDir (APP_TRANS_DIR)) );

app.installTranslator( &translator );
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//COS,E[aHI/Ie auariora BbI60pa MaHIOATHBEX anH6y‘I‘OB II10JIB30BaATEJIA

//npu rpaduueckoM BXOOEe B CHUCTEMY

LoginMacLabelDialog * dialog = new LoginMacLabelDialog(

user_id specified? cmd params.user id:getuid(), 0 );

if ( !dialog->isValid() )

{
fprintf( stderr, "Dialog invalid\n" );
exit( 1 );

int result = QDialog: :Accepted;

if ( dialog->isSuitable() ) //don’t show if not suitable but accept
{

dialog->show();

dialog->activateWindow() ;

dialog->setFocus();

QObject: :connect(dialog, SIGNAL(finished(int) ), &app, SLOT (quit()));

app.exec();

result = dialog->result();

if ( result == QDialog: :Accepted )
{

print_result( dialog );

delete dialog;

return O;

delete dialog;

return 1;
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3. MPOrPAMMHbIA UHTEP®ENC MAHOATHOIO PA3FPAHUYEHMUSA OOCTYMNA

3.1. Obwime cBegeHun

B OC CH peanusoBaH MexaHM3M MaHAATHOro pasrpaHuyeHus goctyna. [Npu aTom, npuHs-
TUE peLLeHNs O 3anpeTe Unu paspeLleHnn 4ocTyna cyobekTa K 0ObekTy NPUHMMAETCA Ha OCHOBE
TMna onepauun (4TeHne/3anncb/MCnosIHeHne), MaHAAaTHOro KOHTEKCTa 6e3onacHocTh cybbekTa u
MeTKn 6esonacHocTn obbekTa (nogpobHee 06 atom B PykoBoacTtse [2], nogpasaen 4.1). Kpome
TOro, NPV NPUHSATUM PELLEHNSA MOTYT YYUTbIBATLCA cneumanbHble npusunernn cybwekTa (cm. [2],

nogpasgen 4.2).
3.2. CeTeBOE B3aumogencrTeme

3.2.1. Nepenaya meTok 6e30NacHOCTU MO CeTU

B OC CH ceTeBble coegMHeHUs1 paccMaTpuBaOTCS Kak cCpeacTBO MEXMPOLECCHOro B3a-
NMOAENCTBUA U NOABEPrarTCca MaHOaTHOMY KOHTPOMo AocTtyna. [1nga aToro B ceTeBble NakeTbl
npotokona IPv4 B cootBeTcTBUKN co cTaHaapTom RFC1108 BHegpsitoTcsa MeTkn 6e30nacHOCTH,
COOTBETCTBYOLLME MeTKe Be3onacHOCTM oObekTa — ceTeBoe coeanHeHme (CokeT). MNMpu aToMm meTka
©6e3onacHOCTU cokeTa HacnenyeTcs oT cybbekTa (npouecca). MNpuem ceTeBbIX NakeToB NoOgYN-
HAeTCsa MaHOaTHbIM npaBunam pasrpaHudeHus goctyna. Metka 6e30nacHOCTU cokeTa MOXeT
UMeTb TUN, NO3BOMSAOLWUIA CO30aBaTb CETEBbIE CEPBUCHI, NPUHUMAIOLLME COEANHEHUS C NObIMU
MeTKkaMmn 6e30nacHOCTMW.

MeTkn 6esonacHoccTn nepenatotca B none onumn IPv4 naketa. [Ins nepegayn MeTok
©e3onacHoCTK Mo ceTn ucnonbayetca BapuaHT onumm DoD Security Option IPv4 (cm. RFC1108 —
Security Options for the Internet Protocol — MNapameTtpbl 6e3onacHocTu ans IP-npoTtokona).

B pamkax craHgapta RFC1108 metka 6esonacHoctu cHabxaetca knaccom O0xAB
(Unclassified), npu aTom nocneayowmii GUToBbIN CNUCOK (MOCNeaoBaTenbHOCTb 6alT, B KOTOPbIX
Mragwmm 6uT ykasbiBaeT Ha Hanuumne crneayowero 6arta B NOTOKE) onumu npeacrasnser cobon
yNakoBaHHY0 B COOTBETCTBMM CO CTaHAAPTOM CTPYKTYPY MaHOATHOroO KOHTEKCTa, rae YpoBeHb
3aHMMaeT 8 6uT, a kateropumn — 64 6uta (NopsiAok Gant — OT Mnagwmx K ctapwum). NocnegHue
(cTapwume) Hynesble BUTbI MOTYT BbITb OTOPOLLEHDI.

Mone onuun IPv4 npn nepegaye metok 6e3onacHOCTM NpeacTaBneHo B Tabnuvue .

Tabnunua 1

Tun OnunnHa Onucaxune

DoD Basic Security: ncnonb3yetcsa gns nepegadn KnaccugukaLMoHHbIX METOK U

130 | 3HavyeHue
dnaroe 3aLWuMThbl aBTOpU3aLMN

[na nepegayun metok 6e3onacHOCTM No ceTu ncnonb3yetca popmat DoD Basic Security,

npeacTaBneHHbIn B Tabnvue
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Tabnuua 2
CLASSIFICATION
TYPE =130 LENGTH LEVEL PROTECTION AUTHORITY FLAGS
(Unclassified)
10000010 XXXXXXXX 10101011 AAAAAAA[1|0] AAAAAAAQ

Mone LENGTH cogepXXvUT 3Ha4yeHne AnunHbl onumn. MuHumaneHasa gnuHa onumm 3 okTeTa,
BKMoYasi nons TYPE u LENGTH. NMone PROTECTION AUTHORITY FLAGS MOXET OTCYTCTBOBAaTb.
3Ha4veHne nons LENGTH MeHblle 3 OKTETOB OO/MKHO CUrHanmM3npoBaTb 00 owumnbke.

lMone CLASSIFICATION LEVEL Bcerga BbicTaBnserca B 10101011 (Unclassified).

[Mone PROTECTION AUTHORITY FLAGS MMEET NepeMeHHY AMNVHY, Mnagwmm 6uT Kkax-
Aoro okTeTta (6anTta) ucnonb3yeTca ANs MHOMKAUMW Hanumuus cnegytowero okteta. Ecnm 6ut
paBeH 1, eCTb CneayLmini OKTET, ecrim OGuT paBeH 0 — OKTET NOCNEAHUN.

MeTka 6e3onacHocTun B nogcucteme 6esonacHoctn PARSEC B OC CH nmeet cnegyrowni
dopmar:
struct parsec_mac_label {
uint8_t level;
uint64_t categories;
bi
raoe: level — ypoBeHb (De33HaKoBOe Liernoe Ymcrno 256 BO3MOXHbIX 3HAYEeHUN), categories
— Karteropum (butoBas Macka little-endian, Bcero 64 kateropmm), CTpykTypa AoimkHa ObiTb
yrnakoBaHa (BblpaBHUBaHWE Nosien oTko4eHo). B none PROTECTION AUTHORITY FLAGS faH-
Has MeTka 6e30nMacHOCTU 3annCbIBAETCA cnefyowmmMm obpas3om: MeTka NnpeacTaBnsaeTca B Buae
nocnegoBaTenbHOCTM GUT, Ha4YMHaA ¢ mnagwero GanTa, BCTaBnserca Mnagwum 6ut npmsHa-
Ka npoaormkKeHns, Co CABUIOM OCTalnbHbIX OUT. [lanee aHannanpyoTCa OKTETbI C KOHLA Mnons
PROTECTION AUTHORITY FLAGS. B COOTBETCTBUM CO CTAHOAPTOM OKTETbI, MNONE3Hble 7 OUT
KOTopbIX cogepat 0, oTbpacbiBalOTCA C KOPPEKTUPOBKON NONSA ASIMHbI.

Taknm o6pasom, nNpu oTobpaXkeHUn CTPYKTYpbl parsec_mac_label anvHon 9 6anTt B
none PROTECTION AUTHORITY FLAGS ANnWHaA AAHHOrO nons MoXeT BapbupoBaTbes oT 0 (ans
nycton meTtkn {0, 0}) Ao 11 OKTETOB.

Mpumep kogmpoBaHus MeTKM 6e3onacHocTy anst npotokona IPv4:

IPOPT_SEC, 5, 0xAB, 03,12

[Mone PROTECTION AUTHORITY FLAGS B BUAe OMTOBOro cnucka:
00000011,00001100

MaHaaTHbIN KOHTEKCT:
ypoBeHb 1, kKaTeropuu 3

OTcyTCTBVIe METKM 6e30nacHOCTM Ha 00bekTe Aoctyna asndetcdA CMUHOHMMOM HyﬂEBOVI
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MeTKn 6esonacHocTn. Takmm obpasom, agpo OC, B KOTOpoON Bce 0ObEKTbI U CyObEKTbI AOCTYyNa

UMEKT MaHAaTHbIN YpoBeHb 0, PyHKLMOHUPYET aHanorndHo ctaHgaptHomy sapy OC Linux.

3.2.2. Pa3paboTtka MO gna obpaboTku MHdoOpmMauum ¢ pasfiMiYHbIMU YPOBHAMU
KOH(oMAeHUManbLHOCTH

B OC CH peanusoBaH npuknagHon nporpammMHbin nHtepdenic (API) nogcuctembl 6e3-
onacHoctn PARSEC gna paspa6otku MO, npegHasHavyeHHOro anst o6paboTkn nHdopmaumm ¢
pasnnYHbIMN YPOBHAMU KOHPUAEHLNANBHOCTMW.

Kak npaBuno, npu paspaboTke NporpaMMHOro cpeacTsa, npeaHasHadeHHoro ans obpa-
©0TkM MHGOpMaunK, cogepxallencs B oobektax PC, oT MMeHn nNonb3oBaTens, 3anyCTUBLLErO
AaHHOE NPOorpaMMHOe CpeacTBoO, Un Npu pa3paboTke NPOrpaMMHOro CpeacTBa, BbINOSHSOLWENO
oTobpaxeHne nHgpopmaumm, obpaboTka KOTOPOK OCYLLECTBNSETCS HEKOTOPbLIM CEPBUCOM, HET
HeobxoaumocTun 3agencteoBaTb APl noacuctembl 6e3onacHoctn PARSEC.

Hanbonee pacnpocTpaHeHHOW 3agadyen, Npu peLeHnmn KOTOpon BO3HUKAET Takasi Heob-
XOAUMOCTb, SIBRsieTCA pa3paboTka CeTeBOro cepsuca, nNpedHasHavyeHHoro ana obpaboTku u
npeaocTaBneHns nHgpopmaumm no 3anpocam pasnuyHbIX Nosnib3oBaTenen, UMeKLMX pasHble
MNONMHOMOYMNA Ha OOCTYN K MHopmMaunn. B ykazaHHOM crnyyae pekoMeHOyeTCcs UCnornb30oBaThb
cnegyoLwmn o600LLEeHHbIM anropnTM paboTbl CETEBOIro cepBmnca Npy B3ammogencTBmum ¢ Nonb3o-
BaTesfieM B YCNOBUAX MaHAATHOro pasrpaHmyenus goctyna B8 OC CH:

1) OCHOBHOW NMpoOLECC CETEBOrO CepBuca, ocyLlecTensowero o6paboTky MHpopmaumm ¢

pasfnMYHbIMN MaHAATHBIMW YPOBHSIMU, OTKPbIBAET NPUBUIErMPOBaHHbIN CAYLLAKOLWWA CO-

KET, UMEIOLLMIN BO3MOXXHOCTb MPUHUMATb COeaUHEHMS C NobbiMM MeTKammn 6e30NacHOCTMW.

OcHOBHOW NpoLEecc CeTeBOro cepBuca JormkeH obnagaTte onpeaeneHHbIMY NPUBMNErnaMm

Linux n npuunernamun nogcunctemol 6e3onacHoctn PARSEC (cm. [2], nogpasgen 4.2);

2) BbINONHAETCH YCTAHOBKA COeAMHEHUS;

3) BbINOMHAETCS MAeHTUMKaUusa n ayteHTMdmKaumsa nonb3oBartens, oT MUMEHU KOTOPOro

PYHKLMOHUPYET KNNEHTCKUIW NMpoLiecc;

4) B criydae ycrnewHoro 3aBepLUeHnst ayTeHTUdunKaumm ceTeBon CepBnc co3gaeTt godep-

HUIM npouecc, B KOTOPOM OyaeT ocyllecTBnsaATbCcA 06paboTka MHpopMaunmn B KOHTEKCTE

nonb3oBaTens;

5) B 4OoYepHEM MpoLecce ¢ cokeTa, 06CNyXMBatoLLLEro COeANHEHNE, CHUMAETCA MeTKa

B6esonacHocTW, NnepegaBaemas no ceTu;

6) B 4OYEpPHEM NPOLECCE OCYLLECTBNSETCH YCTAaHOBKA HEOBXoanMbIxX npusmnernen Linux

n npusunerun noacuctemsl 6esonacHoctn PARSEC,;

7) OCyLLeCTBNSAETCA NepekoveHne 4o4YepHEro npoLecca B KOHTEKCT nonb3oBaTens (ycra-

HOBKa MaHAATHOro YPOBHS, MaHAATHbIX KaTeropui, gid u uid nonb3oBaTtens);

8) B moyepHeM npouecce ocyllecTBnaeTca cbpoc npusunernen Linux n nogcuctemsl
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6esonacHocTn PARSEC.

HanbHenwasa obpaboTka nHdopmaumm npu B3aMMo4encTBmmM € Nornb3oBaTenem B paMmkax
YCTaHOBMNEHHOIO COEANHEHNS OCYLLIECTBNSIETCA B KOHTEKCTE A0YEpHEro npotecca.

lMonb3oBaterb, OT UMEHU KOTOPOro 3anyckaeTcsi OCHOBHOM MPOLIECC CETEBOrO CepBuCca,
AorkeH obnagatb cneayrowmnmMmn npusmunernamm Linux:

- CAP_SETGID — Ang nepeknoyeHnss AodepHero npouecca B paboTy ¢ npaBamu rpynnbl

nonb3oBaTens, ABMASALWEroca KNIMEHTOM CEpPBUCA;

- CAP_SETUID — Ans nepeknoyeHnsa JoYepHero npouecca B paboTy ¢ npaBaMu nonb3o-

BaTens, SABNSAOLLErocs KIMeHTOM cepBuca.

MpumedaHune. Ecnu paspabaTbiBaeMbin CETEBOW CEPBUC AOIMKEH OXNAATb BXOAALLME
COeMHEHNS C UCMONb30BaHNEM 3HaYeHUs nopTa MeHbLuero Nubo pasHoro 1024, Heobxoaumo
ncnonb3osBaTtb Npusunernio Linux CAP_NET_BIND_ SERVICE.

Kpome Toro, nonb3oBaTtesnb, OT MUMEHM KOTOPOro 3anyCKkaeTCcsi OCHOBHOW NPOLEeCC CETEBOMO
cepBuca, gormkeH obnagaTe cneayrowmMmmn npusunernammn nogenctemsl 6esonacHoctn PARSEC
(cm. [2], nogpasgen 4.2):

- PARSEC_CAP_PRIV_SOCK — A4S co34aHus NPUBUIErMPOBaHHOIO COKETa, MMEIOLLEro

BO3MOXHOCTb NPUHUMATbL COEANHEHUS C NOOLIMM MeTKaMu 6e3onacHoOCTy;

- PARSEC_CAP_SETMAC — Ang nepekritodeHns 4o4YepHero npowecca B paboTty ¢ maHaat-

HbIM KOHTEKCTOM MOrib30BaTerns, ABNALLErocs KIIMeHTOM cepBuca.

Mpun paspaboTke ceTeBOro cepBuca, NpeaHa3Ha4YyeHHoro ans obpaboTkn n npegocTas-
neHunsa nHopmaumm No 3anpocam pasfnyHbIX Nosib3oBaTenen, UMerLmMxX pasHble NONTHOMOYUS
Ha OOCTYyN K UHGopMaumm, peKoMeHayeTCsl UCNosib30BaTh NPUHLMM HAUMEHbLUNX NPUBUIIETNEN.
HasBaHHbIN NPUHLMN O3Ha4aeT, YTO Npouecc OOMmKeH obnagaTtb TONbKO TEMWU NPUBUNETMSMU,
KOTOpble HeOBXOaAMMbI ANs peLleHnsa ero pyHKUMoHanbHbIX 3agad. Mo 3aBepLleHnn peLueHns
YHKLMOHamNbHbIX 3aga4, TpebyLwmx Hanmims npusunernen, Heobxogmmo cOpoCUTb NpUBMNErUN
N NPOLOMKNTb (PYHKLNOHMPOBaHUE B COOTBETCTBUM C 0bwmmu MNPL.

[anee npuBeaeH npumep peanusaumm paccMoTpeHHoro o606LeHHoro anroputma paboThbl

CeTeBOro cepBsuca Ha A3blke C.

Mpumep

#include <stdio.h>

#include <stdlib.h>
#include <string.h>
#include <signal.h>
#include <sys/prctl.h>
#include <sys/types.h>
#include <sys/capability.h>
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#include <unistd.h>

#include <linux/prctl.h>

#include <sys/types.h> /* See NOTES */
#include <sys/socket.h>

#include <inttypes.h>

#include <netdb.h>

#include <parsec/mac.h>

#include <parsec/parsec_integration.h>
#include <parsec/parsec_mac.h>
#include <pwd.h>

#include <fcntl.h>

#include <errno.h>

#define T(fmt, ...) do { \

fprintf( stderr, "$s %s %d:", _ FILE , _ FUNCTION_ , _ LINE_ ); \
fprintf( stderr, fmt, ##_ VA ARGS_ ); \

fprintf( stderr, " erorr: Sm\n"); \

exit(1);\

} while(O0)

static volatile int keepRunning 1;
static void intHandler(int dummy) {
keepRunning = 0;

}

static int child process( int clnt_ sock)

{

char user[128];

// Xo@L, BHIIOJHSEMHH B LOUEpPHEM Ipollecce,

// mpenHaszHaueHHOM Oy 06paboTku MHPOPMALIMKM B KOHTEKCTE MIOJIL30BATEJIs

// oObsBIeHNE NepeMeHHON MOJis [OJIYUEeHUHs] C COKeTa COeLUHEHUS

// mepenaBaeMoBl MO CETH MeTKM Oe30IaCHOCTH KJIMEHTCKOIO MPOoljecCa IOJIb30BaTess
parsec_mac_label t mac_label;

// obbsBleHUEe NepeMeHHON mnjysa nonyueHus uid u gid momb3oBaTerns

struct passwd* pwd = NULL;
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// obbsABIIEHHE MEepeMEeHHOMN, HCIOJIbL3YEMOM [IPU IOJIyUEHUHU
// npuBusieru# Linux OoOuepHero mnpoliecca

struct _ user cap_ header struct cur_ header;

printf( "child started\n");
//o0bbaBIIeHUEe MEepPEeMeHHOHN MOJid YCTaAHOBKM NpuBMierud Linux
// U ee HauaribHasg WHULMAJNINU3ALUSA

linux_caps_t cur_lcaps={0,0,0};

//0obBbsaBIIEHNEe NEepPEeMeHHOM MOJisi YCTaHOBKM NpuBunerusnt PARSEC
// U ee HauaribHasg WHULMAJIM3ALUSA

parsec_caps_t cur_pcaps = {0,0,0};

//vHULManu3anusa CHOUCKa pPa3peleHHHX OpuBuierus Linux
cur_lcaps.permitted |= CAP_TO_MASK(CAP_SETUID);
cur_lcaps.permitted |= CAP_TO_MASK(CAP_SETGID);

//vHULManu3anusa CHOUCKa pas3peleHHHX npuBuneruii PARSEC

cur_pcaps.cap_permitted |= CAP_TO_MASK(PARSEC CAP SETMAC);

//MHULIManu3anusa CHOucKa OedcTByImUX (3PPeXTUBHHX) mpuBuieruit Linux
cur_lcaps.effective |= CAP_TO MASK(CAP_SETUID);
cur_lcaps.effective |= CAP_TO MASK(CAP_SETGID);

//MHULIMaNu3alusa COucka OedcTBylmux (30PekTUBHEX) npuBuneruist PARSEC

cur_pcaps.cap_effective |= CAP_TO_MASK(PARSEC_CAP_SETMAC);

//ycTaHoBka mpuBuneru#i Linux u PARSEC pouepHero IpollecCa CEeTEeBOI'O CepBUcCa
if (parsec_cur caps_set(&cur_lcaps, &cur_pcaps) != 0) {
T("parsec_cur_caps_set");

}

// WHULMaANu3alusl [IePpEeMEeHHON, MCIOJIb3YEeMON IIPU IOJIYUSHUU
// npuBuseru# Linux LOOUepHEro mnpoliecca
cur_header.version = _LINUX CAPABILITY VERSION;

cur_header.pid = 0;

// momyueHve npuBuiierusi Linux Ojs OOUepHEro mnpolecca
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if(capget((cap_user header_t) (&cur_header), &cur lcaps ) != 0) {
T("cap_user_header_t");

}

// mpoBepka Hanuuus HeOOXOOUMEIX SPPEeKTUBHEHX OpuBUIerus Linux

// y DouepHero mpoliecca

if((!(cur_lcaps.effective & CAP_TO_MASK(CAP_SETUID))) ||
(!(cur_lcaps.effective & CAP_TO_MASK(CAP_SETGID)))) {

T("cur_lcaps.effective");

}

// monyuenue npususnierusi PARSEC 7 gOuepHero mnpoijecca
if(parsec_capget (0, &cur_pcaps ) != 0) {
T("parsec_capget");

}

// mpoBepkra Hanuuusa Heobxomumex 3PPekTuBHHX npuBurerust PARSEC y OouepHero mpouecca
if(!(cur_pcaps.cap_effective & PARSEC CAP_ TO MASK(PARSEC _CAP_SETMAC))) {
T("cur_pcaps.cap_effective");

}

// ToOJyueHHEe C COKeTa COeOUHEHUs IepefaBaeMoi IO CeTHU
// MeTkM 6€30macHOCTM KJIMEHTCKOI'O MpoljeccCa MOJIL30BaTEels
if (parsec_fstatmac(clnt_sock, &mac_label)) {
T("parsec_fstatmac");

}

printf( "C coxera mosyueHa MeTkKa beszomacHocTu type=%x mac.lev=%d mac.cat=0x%"PRIx6
mac_label.type, mac_label.mac.lev, mac_label.mac.cat);

// ycTaHoBKa Ha [LOOUEPHUM MpPOLIECC MeTKu 6e30MacHOCTH,

// TOJIyUeHHOW C COKeTa COeOUHEHUs

if (parsec_setmac(0, &mac_label.mac) < 0) {

T ("parsec_setmac");

}

// 3ampoc WMEHU I0JIb30BaTersd
char prompt[] = "login:";

if( send( clnt_sock, prompt, strlen( prompt), 0) != strlen( prompt)) {
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T("send");
}

// BHIIOJHEHWE UOeHTUPUKALUKM U ayTeHTUPUKALIUKU [OJIL3OBATEIIHA,
// OT MMEHH KOTOpOro QyHKIIMOHMPYET KJIMEHTCKHUH MOpoIlecc,

// yCTaHOBKa 3HAUEHUs [IE€PEMEHHOM user

int rc;

rc = recv( clnt_sock, user, sizeof(user)-1, 0);
if( rc <= 0) {

T("recv");

}

user[rc-2]1=0;

printf( "username is \"%s\"\n", user);

// momnyuenve gid u uid mOma nomb30OBaTENsA KIMEHTCKOO IpoLecca,
// mnpomenmero MOSHTHUPUKALMIO M ayTEHTUPUKALIUIO
pwd=getpwnam(user) ;

if(!pwd) {

T("getpwnam") ;

}

printf( "user = %s UID=%d GID=%d\n", user, pwd->pw_uid, pwd->pw_gid);

// mepeximoueHWe [LOUEpHEro mpolecca B paboTy C mpaBaMu [PYNNH IOJIL30OBATEIS,
// npomenmero MAEHTHPUKALMIO M ayTEeHTHUPUKALIUIO KU SBISILErOCs KIJIIMEeHTOM
// ceTeBoro cepsuca

// TepexsloueHHe BHIIOJIHAETCS OO BH30OBa setuid(...)

if (setgid(pwd->pw_gid)) {

T("setgid");

}

// mepexiioueHMe OOUepHero npouecca B paboTy C mpaBaumy NONBL30OBATENIS,
// npomegfmero MOSHTHUPUKALMIO U ayTEHTHUPUKALIUIO KU SIBISKLErOCs KIJIIMEHTOM
// ceTeBoro cepsuca

if(setuid(pwd->pw_uid)) {

T("setuid");

}

// cbpoc mnpusunerusi Linux u PARSEC mouepHero mnpolecca CeTeBOI'O CEepBUCA
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if (parsec_cur caps_set(0,0) !'= 0) {
T("parsec_cur_caps_set");

}

// KOHO, BHIIOJIHAEMHN B [gOUEpPHEM Ipollecce,

// onsa obpaboTKM ¥ NpenoCTaBJIEHUS HMHPOPMALMU I[10JIL30BATEIIO

// KIJIMEeHTCKOro Impoliecca

shutdown( clnt_sock, SHUT_RDWR);
close( clnt_sock);

printf( "child ended\n");
exit(0);

}

/*

khkkhkkhkkhkkhkhkhkhkhkhhhhhhkhkkhkhkhkhkhhhhhhhhkhkhkhkhhbhhhhhdhkhkhkhkhhhhhhhhkhkhkhkhkhrrhhkhhhhkhkkhkhkhkrhrhrhkhkhkhkdkkxx

*/

int main( int argc, char **argv)

int sock = 0;

int clnt_sock = 0;

int addr len = 0;

socklen_ t addrlen;

struct sockaddr in serv_addr, clnt_ addr;
pid t child;

signal (SIGINT, intHandler);

//O6‘I:HBJ'IeHI/Ie nepemeHHoﬁ OJisi YCTaHOBKH l'IpI/IBI/IJ'Iel"I/II;I Linux ¥ ee HauaJbHaAs WHUILIMAJIM3ALI]

linux_caps_t lcaps={0,0,0};
//o6bsBIIEHNE NEepPEeMEeHHOM OJiA YCTaHOBKM npusuiierust PARSEC u ee HauanbHas WHULKATIN3A

parsec_caps_t pcaps = {0,0,0};

memset (&clnt_addr,0,sizeof(clnt_addr));

addr_len = sizeof(clnt_addr);
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serv_addr.sin port = htons(7777);

//vHHLMANM3alLus CIONCKa pal3pelleHHHX NpUBUIIeru#d Linux
lcaps.permitted |= CAP_TO_MASK(CAP_SETUID);
lcaps.permitted |= CAP_TO_MASK(CAP_SETGID);

//vHALMANM3aLusa ChOucka geucTByiomux (3PPeKTUBHHX) npuBuierusn Linux
lcaps.effective |= CAP_TO_MASK(CAP_SETUID);
lcaps.effective |= CAP_TO_MASK(CAP_SETGID);

//vHULMAaNM3aLusa CHOHCKa HACJeOyeMHX NIPUBUIJIEru#d Linux
lcaps.inheritable |= CAP_TO_MASK(CAP_SETUID);
lcaps.inheritable |= CAP_TO_MASK(CAP_SETGID);

//vHULManu3anusa CHOUCKa pa3peleHHHX nOpuBuneruii PARSEC
pcaps.cap_permitted |= CAP_TO_MASK(PARSEC_CAP_SETMAC);
pcaps.cap_permitted |= CAP_TO MASK(PARSEC_CAP_ PRIV_SOCK);

//vHULMANIM3alua ChOucka geucrsyiomux (5PPekTuBHEHX) npususierusi PARSEC
pcaps.cap_effective|=CAP_TO MASK(PARSEC_CAP_ SETMAC);
pcaps.cap_effective|=CAP_TO MASK(PARSEC CAP PRIV _SOCK);

//uHULIManu3anusa CHOUCKa HacleOyeMelx OpuBusieruit PARSEC
pcaps.cap_inheritable|=CAP_TO_MASK(PARSEC CAP_PRIV_ SOCK) ;
pcaps.cap_inheritable|=CAP_TO_MASK(PARSEC_CAP_SETMAC);

//ycraHoBKa ¢ara HacJleOOBaHUs I[IPUBUIIEIUH
if (prctl(PR_SET_KEEPCAPS,1)) ({
T("prctl");

}

//ycTaHoBka mpuBuieru#i Linux u PARSEC OCHOBHOI'O IIpOlLleCCa CETEeBOI'O CepBUCa
if (parsec_cur caps_set(&lcaps, &pcaps) < 0) {
T ("parsec_cur_caps_set");

}

serv_addr.sin_family = AF_INET;
serv_addr.sin_addr.s_addr = htonl (INADDR ANY);
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// cozpgaHue MNPUBUIIETHMPOBAHHOI'O COKeTa

printf ("cosgmauue OpuUBUIIErHUPOBAHHOTO cokeTa\n");

if ((sock = socket(AF INET, SOCK STREAM, 0)) < 0) {
T("socket");

}

// TpuBs3Ka NPUBUIIErUPOBAHHOI'O COKeTa

printf ("mpuBaska OpUBUIIErHPOBaHHOI'O cokera\n");

if(bind(sock, (struct sockaddr *)é&serv_addr, sizeof(serv_addr))) ({
T("bind");

}

printf ("mpuBsa3ka OPUBUIIENHPOBAHHOIO COKeTa BHNONHeHa\n");

// BKJIIOUEHHE OXHIOAHHA 3allpoCa Ha COeOgUHHEHHE Ha IIPHBUJIEI'MPOBAHHOM COKeTe

if(listen(sock,5) < 0) {
T("listen");
}

// mnepeBon cokxera B HebJOKMpyKIeeCs COCTOSHHE
if( fcntl( sock, F _SETFL, O _NONBLOCK) < 0 ) {;
T("fcntl");

}

while( keepRunning) {

// cos3gmaHue COoegWHEHUs Ha [IPUBUIJIIEIHMPOBAHHOM COKeTe

clnt_sock = accept(sock, (struct sockaddr*)é&clnt_addr, &addr_len);
if( clnt _sock < 0) {

if( errno == EAGAIN)

continue;

T("accept");

}

printf( "Access detected\n");

// cosgmaHue mouepHero mnpolecca nijsa obpaboTku MHPOPMALMM B KOHTEKCTE
child = fork();

if(child<0) {

T("fork");

II0JIB30OBATEJIA
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if(!child) {

child process( clnt_sock);
}

}

shutdown( sock, SHUT_RDWR)
close( sock);

printf( "Done\n");

return 0;

}

PekomeHpgyetcs cbpocuTb B OCHOBHOM npouecce NPUBUIIETNIO
PARSEC_CAP_PRIV_SOCK, Kak TOMbKO McYyesna HeobxoguMMOCTb €e WCMOofb30BaHus, Mo-
CKOIbKy Nntobble COKETbI NpW HanMunmn acpeKTMBHON Ha3BaHHOW NpuBUIernn byagyT co3gaBaThbCs
BbI30BOM (PYHKUUM socket (.. .) KakK NpMBUMErnpoBaHHbIE.

[na cbopku 1 3anycka npumepa HY>KHO CKOMMPOBAaTb Ko, B OTAESbHbIN dhansi, 1 UCnorb-
30BaTb cneayroLLyto KomaHay:
gcc ums_anrna_mpuMmepa -lparsec-base -lparsec-mac && sudo ./a.out

B npumepe vcnonbadyetca Homep nopta 7777, n OANa NOAKIHYEHUS K 3anyLleHHOMY
npumMepy MOXHO UCnonb3oBaTb KoMaHAay telnet:
telnet <IP_apgpec_ xomnbeioTepa> 7777
B cny4ae nokanbHOro KomnbtoTepa MoXxHO ucnonb3osatb IP-agpec 127.0.0.1

BmecTo ncnonbsyemoin B npumepe npusunerum PARSEC_CAP_PRIV_SOCK Ans co3faHus
NPUBUMErMPOBAHHOIO CNyLUAKLWEero CoKeTa, NPUHMMAaloLLEro coeguHeHns ¢ nbbiMM MeTKamm
©e3onacHOCTN, MOXET BbITb MCNoNb3oBaHa crneayrowas kombuHaums npmsunernn PARSEC:

- PARSEC_CAP_CHMAC — npefoCTaBnsieT NpaBo MeHATb MeTKy 6e3onacHocTu danna;

- PARSEC_CAP_MAC_SOCK — npefocTaBnisieT npaBO U3MEHATb MeTKy Ge3onacHoCcTu

CEeTeBOro CoeANHEHUS.

Mpy HanMuMM ykasaHHbIX NPUBUIIErMIA NOCMe CO34aHNA CokeTa HeobXxoaMMO C UCMOMb-
30BaHneM (PyHKUMKN parsec_fchmac(...) YyCTAaHOBUTb HA COKET MaHAaTHble aTpubyTbl UTHO-
pUpOBaHUA MaHOATHbIX YPOBHEN N KaTeropuin Npu BbINOSTHEHUN onepaLumst YTEHUS N 3anucn Kak

rnokasaHo B npumMepe.

Mpumep
if ((sock = socket(AF_INET, SOCK_STREAM, 0)) < 0)
{

// obpaborka omubxru
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parsec_mac_label t m_ label;
m label.type = MAC_ATTR IGNORE;
m_label .mac.lev=0;

m_label.mac.cat=0;

if (parsec_fchmac(sock, &m_label) != 0)

{

// obpaboTrkxa omubxu

if(bind(sock, (struct sockaddr *)é&serv_addr, sizeof(serv_addr)))

{

// obpaboTrkxa ommbxu
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4. ONMMINCAHUE UCNOJIb3OBAHUA APl CUCTEMbI PACLULMPEHHOIO AYOUTA

[ns peanusaunmn oyHKUMOHanNa no ayguTty pekoMeHLyeTCHa UCMOonb30BaTh NHTENPUPOBaH-
HYI0 CUCTeMy ayamTa, kotopasa BxoauT B coctaB OC CH.

[nsa nonyvyeHnst nogpobHOro onncaHus MHTErpMPOBaHHOW CUCTEMbI ayauTa HeobxoaMmo
nonyyYnTb onucaHme APl n npuknagHbiX YyTUNUT BbI30BOM 3NeKTPOHHON cnpaBku B OC CH.

[locTyn K 3aNeKTpOHHOM CnpaBKe B CUCTEME ocyLlecTBnsAeTcs nnbo Ha paboyem ctone Fly,
NMBO BbI3OBOM CMpPaBOYHOM JOKYMEHTaUUM man.

B yactHocTK, Anga cuctembl ayauTa Bbi3biBaTb KOMaHAy man MO crneayrowemMy Crmncky
dyHkuumn APl n ytunnt:

aud_copy_ext

aud_get_type

aud_set_type

useraud

aud_create entry

aud_init

aud_to_text

psaud

aud_dup

aud_next_entry

aud _valid

setaudent r

aud_from_ text

aud_set_file

getfaud

setaudent

aud_get_file

aud_set_pid

setfaud
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5. PASPABOTKA MO Ans B3SAMMOOENCTBUSA C CYB[l POSTGRESQL

CYB[ PosgreSQL npegoctaBnaeT AOCTYMNHbIE NPOrpaMMHble UHTepdenChbl, NpegHa3Ha-
YeHHble Kak anga paspaboTku knmeHTckoro MO, peanuaytowero yHKUMM NO BBOAY, (OPMMpPOBa-
HWIO 3aMPOCOB N OTOBPaXXEHUIO AaHHbIX, TaK U NporpaMMHble NHTepPdENChI, NpeaHa3HaYeHHbIe
Ana pacwmpeHns gyHKUMOHanNbLHOCTK cepBepa. OCHOBHas AOKyMeHTaumsa no oblimm Bonpo-
cam ucnonb3oBaHua CYB[ PostgreSQL pacnonoxeHa Ha ouumansHOM canTte pa3paboTumkos

(http://www.postgresql.org/docs/9.4/static/index.html).
5.1. ManpaTHoe pa3srpaHun4veHue goctyna B CYB[l PostgreSQL

PacwmpeHnue komaHg SQL, ncnonbsyemoe npu MaHgaTHOM pasrpaHuydeHun B CYB[

PostgreSQL, npuseneHo B PykoBoacTee [2](nogpasgen 4.10).
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6. PABPABOTKA MO AnA WEB-CEPBEPA

Mpu HeobxoamMmocTn obecrneyeHnsi CKBO3HOW ayTeHTUdUKaLMM N3 CKPUNTOB, 3anyckaeMmblX
Ha WEB-cepBepe, KoTopble A0MKHbI B3aMMOAENCTBOBaTbL CO ApYrnmun cnyxbamu B pexxume ENMMT,
Hanpumep, € 3awmilieHHbIM cepepom CYB[, B KOHMrypaumoHHoMm harine BupTyanbHOro xocra
cnegyeT AOMONHUTENBbHO yKa3aTb:

KrbSaveCredentials on

B HacTpownkax 6pay3epa Mozilla Firefox Heobxoanmo 3agatb B Ka4ecTBe 3HA4YeHUn na-
pameTpa network.negotiate-auth.delegation-uris, Macku AOMEHOB KOTOPbIM MOXHO
nepefaBaTtb AaHHble ANS CKBO3HOM ayTeHTudukaumn. B 3anyckaembix CKpuntax Heobxonmmo
BbICTAaBUTb NEpPeMEHHYI0 OKpy>XeHnsa KRB5CCNAME. Hanpumep, ana ckpynta Ha a3bike PHP
yCTaHOBKa 3HAYE€HUS NepeMeHHON OKpyXeHnst ByaeT MMeTb criefyowmmn BUa:

putenv ("KRB5CCNAME="._ $SERVER[’KRB5CCNAME’]);
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7. VHTErPALIUA ONEPALIMOHHbLIX CUCTEM CEMEMCTBA LINUX C OC CH

AHann3 BO3MOXHOCTen coBmecTHoro npumeHeHnss OC CH mn gpyrux onepaumoHHbIX
cucTem cemencTaa Linux B aBTOMaTM3npoBaHHbIX CUCTEMAX B 3aLlULLIEHHOM UCMONHEHMWN NOoKa3an,
YTO ANS YCMNELWHOro peLleHnsa JaHHOW 3agayvn Heobxoaumo:

- obecneynTb COBMECTUMOCTb NPU CETEBOM B3aUMOAENCTBUN B YCNOBUAX MaHL4ATHOMO

pasrpaHu4yeHnsa 4OoCTyna;

- obecneynBaTb COBMECTUMOCTb C €AMHbLIM NpocTpaHcTBOM nonb3osartenen (ENMM) 8 OC

CH;

- obecneynTb COBMECTUMOCTb C CUCTEMOW LIEHTPaNn3oBaHHOro npotokonnposaHna OC

CH.

[na obecneyeHna cCOBMECTUMOCTM NPU CETEBOM B3aUMOLENCTBMM B YCINOBUSX MaHAaT-
HOro pasrpaHudeHust goctyna Heobxoanumo yyecTb, 4To B OC CH peanunsoBaHa nepegada (B
nose onumn Kaxgoro naketa IPv4) knaccudgukaumoHHon MeTkn chopMMpPOBaBLLErD ero npolecca
(cybbekta goctyna) B dhopmaTe, peann3oBaHHOM B COOTBETCTBUM co cTaHaapTtom RFC1108.
Wcnonb3oBaHune gaHHoro ctaHgapTa obecnevmBaeT B TOM uncrne coemectumocTtb ¢ OC cemencrtea

MCBC. lNoapobHasa nHdopmauns npusegeHa B (3.2.1,
7.1. UHTerpaumnna c EMMN

CyLuecTByeT BO3MOXHOCTb MHTErpaLmm onepaunoHHblx cuctem cemenctsa Linux ¢ ENMM
OC CH. Ons uHterpauum ¢ ElNM Heobxoanmo peann3oBaTtb B ONepalmMoHHON CUCTEME CEMENCTBA
Linux onpegeneHHbIn NopsagoKk HAaCTPONKN U (PYHKLIMOHUPOBAHNA psga NporpaMMHbIX CPeACTB.

[na atoro Heobxogmmo noHumaTb, YTo ENMM B OC CH npeacraBnsaet cobown cpencrea
opraHu3aunmn paboTbl Nonb3oBaTeNs B CETU KOMMbIOTEPOB, paboTtatowmx nog ynpasneHnem OC
CH. B ocHoBy nonoxeH OOMEHHbIA NMPUHUUIM NOCTPOEHUs CeTU, nogpasymeBarowmin obbean-
HEeHne B OfHY CETb NIOrMYECKN CBA3aHHbIX KOMMNbIOTEPOB, HAaNpMmMep, NpUHaanexalwmnx ogHom
aBTOMaTU3NPOBaHHOM cucteme. Npn aToM Nonb3oBaTenb NOfyyYaeT BO3MOXHOCTb ANns paboThl ©
pasgensaemMbiMU CETEBbIMM pecypcamMn U B3aUMOAENCTBUA C APYTMMK NMOSb30BaTENSIMU.

Opranusaumnsa EIMM npegoctaenseT cnegyowime BO3MOXHOCTU:

- CKBO3Has ayTeHTMdMKauna B ceTy;

- LeHTpanusauusa XxpaHeHns nHgopmMauumn o6 oKpy>xeHun nonb3oBaTenen;

- LeHTpanusauus XxpaHeHUs HaCTPOEeK CUCTEMbI 3alunTbl MHOpPMaUuKn Ha cepBepe.

CeTteBasa ayTeHTUdMKALMS U LEeHTpanu3auma XpaHeHuss nHgopmaumm o6 OKpy>XeHUK
nonb3oBaTens Nogpa3yMeBaET MCMNOMNb30BaHME ABYX OCHOBHbIX MexaHn3mMmoB: NSS 1 PAM.

CKBO3Hasa goBepeHHasi ayTeHTUMUKauna peanusyetca TexHonormen Kerberos.

B kayecTBe UCTOYHMKA JaHHbIX ANA 6a30BbIX CUCTEMHbIX CEPBUCOB Ha Gaze MexaHM3MOB

NSS n PAM ncnone3yetca cnyxba katanoros LDAP.
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LleHTpanusauusa xpaHeHns nHgpopmaumm 06 okpy>xeHun nonb3oBartenen nogpasymeBaeT
1 BO3MOXXHOCTb LIEHTPAnM30BaHHOIO XpaHeHNs AOMaLLHUX KaTanoros nonb3osartenen. [ns atoro
ncnonb3yeTcs ceTesas 3awmuieHHas ¢gannosasa cuctema (C3dC) CIFS.

Cnyx6a Astra Linux Directory (ALD) npegcraBnset cobon cuctemy ynpasnenus EMM.
OHa siBnsetcsa HagcTporkon Hag TexHonorusammn LDAP, Kerberos 5, CIFS n obecneunBaet aB-
TOMaTUYECKYH0 HacTPONKYy BCeX HeobxoamMmbIx pannoB KOHurypaumm cnyxod, peanuayowmx
nepeyncrieHHble TEXHOMOMK, a Tak e NpegocTaBnsaeT UHTepdenc ynpaBneHnsa n agMmMHUCTPUpPO-
BaHMS.

[na peweHus 3agayn yHkumoHnposaHua B ElNMM n komnbloTepos, paboTatowmx noa
ynpaBneHnem Apyrmx onepaumoHHbIX cuctem cemencrtea Linux Heobxogmmo:

1) OBecnevnTb COOTBETCTBYHOLLYK HACTPOWKY CETWU, MPU KOTOPOW paspelleHne MMeH

HaCTPOEeHO Taknm ob6pasom, YTOObl MMSI CUCTEMBI paspeLlanoch, B NepBYy0 odepeb, Kak

nonHoe umsa (Hanpumep, mycomp.example.ru). Cepsep ALD gomkeH 6bITb AOCTYMNEH NO

CBOEMY MOMHOMY MMEHW.

2) ObecneunTb nonyyeHne HeobxoaumMon nHdopMauum O Nonb3oBaTensax OT CryXObl

katanoros ALD.

3) ObecneunTb NpoxoxaeHue ayTeHTUdUkaumm no Kerberos nonbsoBatenen n cnyxo6

CUCTEMbI.

4) ObecneunTb NoaknYeHne (Mpy He0BXOAMMOCTM) AOMALLHUX KaTanoros nofb3oBaTe-

nen.

MomMnMO nepevncrneHHbIX BONPOCOB AOMMKHa ObiTb ONMCaHa U peanu3oBaHa npoueaypa
BBEOEHUSA N BbiBeAEHNS1 KOMNbloTepa B AomeH ALD gocTynHbIMM cpeactBammn CUCTEMBI.

Mpn aTtom HeobxoaMmo noHMmaTb, YTo pag cneundunyHbix ana OC CH dyHkuuin ALD
(orpaHnyeHue Bxoda B CUCTEMY, Ha3Ha4YeHWe NoKanbHbIX rpynn Nosib3oBaTensaM AOMeHa, noa-
KItoMeHne goMallHUX ceTeBblX KaTanoroB u T.n.) anga gpyrux OC cemenctea Linux MOXeT BbITb
AOCTYMHO MpuW YCNoBUK peanu3aumm cneunanmamposaHHoro PAM-moaynst unm nocpeactsom

ncnonb3oBaHusa gonosnHuTenbHblx PAM-mogynen Tuna pam_group, pam_mount U T. M.

7.1.1. Cnyx6a kaTanoros

B ALD B kauyecTtBe cnyx6bl kaTanoroB ncnonbdyetca LDAP-cepeep OpenLDAP. B3au-
MOAENCTBME C HUM MOXET OCYLLECTBIATLCA Kak ¢ nomoulbio Habopa ytunut OpenLDAP (kak
npasuno, Bxoadawmx B naket ldap-utils), Tak n ¢ nomowbto API (libldap).

B ALD wncnonb3yeTtcsa pasrpaHnieHne gocTtyna K AaHHbIM, pacnosioXXeHHbIM B cry»be
kaTanoroB. O6LenoCTynHble JaHHble MOTyT BbITb MOMnyYeHbl SI6bIMY ayTeHTUMOULUMPOBAHHbI-
MM Nonb30BaTeNsiMKU, YacTb JaHHbIX MOXET ObITb MOfyyYeHa TONbKO caMuMM Mofib3oBaTenem, a
CUCTEMHbIE AaHHble MOryT BbITb NOMyYeHbl UM U3MEHEHbI TOSbKO NoNb3oBaTeNAMU C agMUHN-

CTpaTtuBHbIM OOCTYMNOM.
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[nsa XpaHeHust nHpopmaumm B cnyxbe KaTtanoroB MCMONb3yrTca dpopmaTbl, CXEMbI
AaHHbIX 1 NOAX0Abl, pernaMeHTMpPOBaHHbIE CNeayLNMM CTaHaAapTamu:

- RFC 4515 — Lightweight Directory Access Protocol (LDAP). OnucaHue CTpyKTypbl

3anpocoB K cnyxbe KkaTanoros.

- RFC 1274 — The COSINE and Internet X.500 Schema. Onucanue pabotsl ¢ atpubytamm

N Knaccamu.

- RFC 2307, RFC 2307 bis — An Approach for Using LDAP as a Network Information

Service. Cxema aTpmbyTOB 1 KNaccoB AN XpaHeHUs HpopMaumm o6 y4eTHbIX 3anncsax

nonb3oBaTenen u apyron nHdopmauum, HeobxoanuMbl A4ns OpraHM3aunn JOMeHa.

- RFC 2798 - Definition of the inetOrgPerson LDAP Object Class. Cxema atpnbyToB n

KnaccoB, pacLUMPSAOLLMX Knacc Nonb3oBaTensi A0MNONHUTENbHbIMU CBEOEHUAMM.

Pa3paboTuunku, pewiatowmne 3agady no nHTerpaumm onepawlmoHHOn CUCTEMbl CEMENCTBA
Linux ¢ ALD, moryT nonyuntb cBegeHus o6 ncnonbdyemon B ALD cxeme LDAP, onucaHue atpmnby-
TOB, KINacCcoB M NOPSIAOK 4OCTYNa K HUM NOCPEACTBOM pas3BepPTbIBAHUA CTEHAA, BKITHOYAKOLEro
komnbtoTep, nog ynpasneHnem OC CH ¢ ycTaHOBREHHbIM N HAacTpoeHHbIM cepsepoM ALD. lMo-
ApobHasa nHgpopmauumn o ENNMM npueeaeHa B pasaene «Cpencrea opranHnsauun EMNMy» gokymeHTta
«OnepaunoHHasa cnuctema creumanbHoro HasHavyeHna «Astra Linux Special Edition» PykoBogcTtso
agMuHuctparopa. Yacte 1» PYCBE.10015-01 95 01-1)

7.1.2. NSS

MexaHnam NSS npegocrtaBnsier Bcem nporpammam u cnyxbam, pyHKLMOHUPYIOLNUM
Ha NoKanbHOM KOMMbIOTEPE, CUCTEMHYH MH(pOPpMaLMIO Yepe3 COOTBETCTBYHOLLME NPOrpaMMHbIe
BbI30Bbl. OH obpallaetcs Kk KoHpurypauymoHHomy danny /etc/nsswitch.conf, B KOTOPOM
yKasaHbl UICTOMHWUKN AAHHbIX ON5 KaXXO0W U3 cucTeMHbIX cnyx6. [Ins paboTsl B coctase ENNM B
KayeCcTBe MCTOYHMKA OaHHbIX OOMKHA ObiTb YkasaHa cnyba katanoros LDAP.

B koHGUrypaumnoHHsin gann /etc/nsswitch.conf AomKHbl 6bITb BHECEHBI Crieayto-
LumMe naMeHeHunsa (ansa cnyx6 passwd, group, shadow):
passwd: compat ldap
group: compat ldap
shadow: compat ldap

YKasaHHble U3MEHEHUS pernamMeHTUpyoT obpalleHne 3a MHdopmaumen ob y4yeTHbIX
3anuncax Nonb3oBaTenen u rpynn B NepByto ovepenb B NIOKanbHbIX hannax KoMmnbotepa, 3aTtem C
NOMOLLbIO CINY>XObl KaTanoros.

[ns BO3MOXHOCTW NOfy4YeHns MHGOPMaLMM C NOMOLLbIO Cry0bl KatanoroB He06xoanmo
Hannume pacwupeHna NSS gna pabotsl ¢ LDAP, kak npaBuno B OC cemelictea Linux, Taknum
pacwmpenuem aensietcs nslecd (Daemon for NSS and PAM lookups using LDAP). B koHury-
paumoHHoMm danne nslcd.conf OOMKHbI ObITb YKa3aHbl Crieayrowme cBegeHns ansa goctyna K
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cnyxbe kaTanoros:

uri ldap://<cepeBep kaTajoros>
base ou=users,<dc cydduxrc momeHa>
ldap_version 3

B napametpe URI ykasbiBaeTca nmsa cepBepa cnyx0Obl katanoros (cepsepa ALD), B
napametpe BASE ykasbiBaeTcs NyTb NOUCKa yYeTHbIX 3anmcen nornb3oBartenen n rpynn (dc
cydpdukc gomeHa, Hanpumep OnNa AOMeHa .example.ru, BbIMAAUT cnegyowmm obpasom
dc=example, dc=ru).

Mocne gaHHOM HACTPOMKN MHpOopMaLMA O NONb3oBaTENAX JOMEHA CTaHET AOCTYMHOWN C
nomMoLlbio mexaHnama NSS. Nonyy4nTb CNMCOK BCEX Norb3oBaTesien v rpynmn MOXHO C NOMOLLbHO
BbI30BOB:

# getent passwd
# getent group

7.1.3. AyteHTndumkaums

[nsa ckBosHom ayTeHTMdMKaumm ncnonbsyetca MIT-peanusauna Kerberos. Ha komnbioTe-
pe OOSMKHbI ObITb YCTAHOBIEHbI COOTBETCTBYIOLLME NAKETHI:

- krb5-config — KOHUrypaunoHHble dpannbl;

- krb5-user — KNMEHTCKNE nporpaMmmbl ayTeHTudukaumm Kerberos;

- libpam-krb5 — PAM mMogynb ona ayTeHTUUKauMm nosib3oBatenen npu Bxoge B

cuctemy;,

HaunmeHoBaHus naketoB ykasaHbl ana OC Debian. Ana gpyrnx OC cemencta Linux
HaUMeHOBaHMWs NAaKeToB MOryT OTNNYaTbLCS.

[nsa pabotsl B gomeHe ALD gormkeH 6biTb COOTBETCTBYHOLLMM 06pa3omM HacTpoOeH KOHGU-
rypauuoHHbln pann /etc/krb5. conf:
[libdefaults]

default_realm = <REALM>

[login]
krb5 get tickets = true

[realms]
<REALM> = {
kdc = <cepBep ALD>

loe B kayectBe <REALM> yka3biBaeTcsa obnactb Kerberos, cooTBeTCTBYOLWASA AOMEHY
(Hanpumep, AN JoMeHa .example.ru TakuM 3HadeHnem bygetr EXAMPLE . RU).

[MockonbKy B KOHUrypaunMoHHOM banne yKkasblBaeTCa LOMOofHUTENbHaA MHopMauna no



64

ncnosnb3yemMblM KpunTorpaguieckum npeobpasoBaHmam u T.M. LenecoobpasHo cKkonMpoBaTth pac-
cMaTpuBaeMbli KOHPUIYpaLMOHHBLIN dhann HeNnoCcpPeaCTBEHHO C KOMMbIOTEpPa MoA yrpasrieHnem
OC CH, Bxogswlero B TOT »ke aomeH ALD.

[MpoBepka KOPPEKTHOCTN HACTPONKM MOXET ObiTb BbIMOSIHEHA MOMbLITKOW ayTEeHTUdUKaLUn
OT MeHN nosb3oBaTens goMeHa ALD ¢ ncnonb3oBaHMeM criegyowen KoMmaHabl:
# kinit <momwb3oBaTenb ALD>

B cnyyae ycnexa ayteHTudpukaummm 6yoet nonyyeH TGT 6unet Kerberos, kotopbin
MOXHO MPOCMOTPETb C MOMOLLBbIO YTUNUTBI klist:
# klist

[ns BO3MOXHOCTM ayTeHTUdUKaLunm nonb3osaTens npyu BXxoge B cCUCTeMy Heobxoaumo
COOTBETCTBYOLWMM 06pa3om HacTpouTb PAM cueHapui Bxoaa ¢ ucnonb3oBaHnem PAM moayns
pam_krbb.

BapwuanTt PAM cueHapus login:
auth [success=ignore default=die] pam_tally.so per_ user deny=10
auth [success=2 default=ignore] pam_unix.so
auth [success=1 default=ignore] pam_krb5.so minimum uid=<MINUID>
auth requisite pam_deny.so
auth required pam permit.so

B aprymeHTe minimum_uid gosmmkeH 6bITb yKa3aH MUHUManNbHbIA naeHTudukaTop nonb-

3oBatens gomeHa ALD (no ymonuyanuio B8 OC CH ucnonb3syetcsa 3HadyeHue 2500).

7.1.4. JomalwiHne KaTtanoru nonb3oBaTenen

[na xpaHeHna gomaluHMX KatanoroB norb3oBaTenien B Astra Linux Directory npume-
HaeTca C3PC CIFS. be3 Heobxogumon gopaboTkm moayns sapa cifs ans pabotsl ¢ C3OC
CIFS, cogepxalien MeTkn 6e30nacHOCTU, MOHTUPOBaHME AOMAaLUHEro Kkatasora nog ypoBHeEM
KOHpMAEHUMANbHOCTN OTNIMYHBIM OT 0 HEBO3MOXHO.

OpHako ansa nobor y4eTHoM 3anucu nonb3oBatens gomeHa ALD MoxHO onpegenuTb
Mcnonb3oBaHWe fIoKanbHOro Katanora cuctemol. COOTBETCTBYIOLWEE 3HAYEHME YKa3biBaeTCs B
CBOMCTBax y4eTHOW 3anncu nosib3oBatens gomeHa ALD. [lononHuTeneHas nHdgopmauunsa npmee-
AeHa B cnpaske anga ytunutbl £ly-admic-smc U B PyKOBOACTBE man AN YyTUNIUTbl ald-admin.

Mpy HeoBXoANMOCTN aBTOMATMYECKOro NOAKIYEHNA AOMALLHEro Karanora ¢ UCnonb-
3oBaHnem CIFS npu Bxoge nonb3oBaTtens B cucteMy MoXeT 6bITb ucrnons3osaH PAM moaynb
pam_mount (NakeT libpam-mount):

1) MNopgcnctema pabotbl CIFS gomkHa ObiTb HACTPOEHA COrnacHO AOKYMEHTaLUUn, BXxoas-

lwen B coctas ueneson OC, ansa paboTkl ¢ ayTeHTUdMKaumen no Kerberos.

2) PAM moayrnb pam_mount AormkeH 6biTb ykazaH B PAM-cueHapusx cornacHo CBOewn

AOKYMEHTaLUN.



65

3) Onuum MOHTUPOBaHMSA B KOHMrypaLmMoHHOM danne
/etc/security/pam _mount.conf.xml MoryT ObITb YyKasaHbl cregylowmum o6-
pasom:
<cifsmount>mount.cifs //%(SERVER)/%(VOLUME) % (MNTPT) -o %(OPTIONS) </cifsmou
<volume fstype="cifs" uid="${MINIMUM UID}-65000" server="${SERVER}!" path="%(
options="user=%(USER), sec=krb5, rw, setuids, perm, soft, iocharset=ut£f8"
/>
3akntoyeHHble B Kpyrible CKOOKM napamMmeTpbl ABNAKTCA BHYTPEHHUMUN NMapaMeTpaMmmn pam_mount.
MapameTpbl, 3aKnto4eHHble B UrypHble ckobku, oTHocsaTes K ALD n gomkHbl 6bITb NponucaHsbl
BPY4YHY0. B KayecTBe TOUKM MOHTMpPOBaHUSA KaTanoroB nog 0 ypoBHEM UCMOMb3yeTcs KaTanor

BMAa /ald home/<umsi moysb30BaTeEIS>.

7.1.5. ABMUHNCTpUpoBaHue

AOMVHUCTpaTUBHbBIE OENCTBUS MO BBOAY KOMMbIOTEPA B JOMEH U HACTPOMNKE NOKanbHbIX
cnyx6 ana pa6otel B EMM moryT ObiTb BbINOMHEHBI NGO NpAMbIMU n3MeHeHusimm B ALD ¢
nomouubto ytunut Kerberos n Idap ¢ go6aBnsemon cuctemol, nbo nytem onepaumn B JOMEHE
ALD cpencteamm Astra Linux ¢ nocnegytowmymm 4ONOSHUTENbHBIMW ENCTBUSMMN, BbINOHAEMbIMU
Ha NoKanbHOW cUCTEME.

Hanpumep: nobaBneHne nonb3oBaTenemn, cosgaHme y4eTHbIX 3anucen cnyxb n ynpas-
neHve NpuUHagNeXXHOCTbIO K rpyrnnam MOryT BbINOSHATCA agMuHucTpatopom ALD, a Bbirpyska
Kntoyen cnyxot un nx Hactporka gns padotsbl ¢ EMM 4omkHbI BEINONHATLCS HA SIOKanbHOM cucteme.

Mopsagok BBeAEHUA KOMNbIOTEPa B LOMEH:

1) JomkHo 6bITb HACTPOEHO paspeLleHne MMEH AN pa3biIMEHOBAHUS NOSTHOIO MMEHU

cepsepa ALD n camoro komnbloTepa.

2) [nsa BBOAMMOroO KOMMNblOTEpPA AOMMKHA ObITb co3gaHa ydeTHas 3anucb Kerberos Bnga

host/<nosnHoe uMsa KomnboTepa> U AobGaBneHa B COOTBETCTBYHIOLLYIO BETKY Cry>0Obl

KaTasnoros.

3) Kntoun yyeTHOM 3anncu JOSmKHbI ObiTb BbIFPYXXeHbl cpeacTsamu Kerberos (yTunuton

ktutil) cucTembl B IoKanbHbIM hann /etc/krb5. keytab.

CospgaHune y4yeHbix 3anucen Kerberos onga ceteBbix CryX06, YHKLUNOHMPYHOLWNX Ha No-
KarnbHOM KOMMbIOTEPE, U BbIrPy3Ka UX KINOYEN BbINOSTHAETCHA aHanorm4Ho y4etHoum 3anucu host.
HacTponka ceTeBbix cny6 ana pabotbl ¢ ayteHTUduMKaumen no Kerberos BbinonHaeTca cornac-
HO AOKYMeHTauun Ha a3t cnyx6sbl. Nprumepbl co3ganus B ALD yyeTHbIX 3anucen onga ceTeBbix
cny6 npuBefeHbl B NyHKTe «HacTporika ceTeBbiX Cnyx6» aokymeHTa «OnepaunoHHas cucrema
cneuunanbHoOro HasHadeHus «Astra Linux Special Edition» PykoBogcteBo agmuHucTpartopa. Yactb
1» PYCB.10015-01 95 01-1.
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7.2. UHTerpaumsa ¢ CUCTEMOM LieHTpanM3oBaHHOro nporokonuposanmns OC CH

Cpenctea LEeHTpanM3oBaHHOIO NPOTOKONMPOBAHUSA OCHOBBIBAKOTCS Ha NPOrpaMMHOM
nakete Zabbix. Nopagok pelweHnsa 3agadm LeHTpanm3oBaHHOMo cbopa U aHanu3a XXypHaros
peructpaunmn cobbiTnin B8 OC CH onuncaH B pasgene «CpeacTtsa LeHTpanM3oBaHHOM NPOTOKOMNN-
poBaHuA» AoKyMmeHTa «OnepaunoHHasa cucteMa cneyunanbHoro HasHadeHust «Astra Linux Special
Edition» PykoBogcteBo agmuHuctpaTopa. Yactb 1» PYCB.10015-01 95 01-1. Takum obpasom, ans
B3aMMOAENCTBUSA C CEPBEPOM LIeHTpanm3oBaHHOro npotokonuposaHna B OC cemenctBa Linux
MOryT BbITb UCMOMb30BaHbl CTaH4APTHbLIE peanu3auun areHToB Zabbix.

Kpome Toro, ansa OC cemencrtsa Linux cywecTByeT BO3MOXHOCTb MPUMEHEHUS CryX0Obl
rsyslog Ana nepegadv AaHHbIX O PErMCTPUPYEMbIX COBBITUSIX HA cepBep LIeHTPanM30BaHHOIO
npoTokonupoBaHus. Npumep ncnonb3oBaHus cnyxbel rsyslog B OC CH npuBeaeH B pasgene
«CpeacTea LeHTpann3oBaHHOro NPOTOKONUMPOBaHUAY OOKYMeHTa «OnepaunoHHas cuctema cne-
LunanbHoro HasHadeHus «Astra Linux Special Edition» PykoBoactBo agmuHuctparopa. Yactb 1»
PYCB.10015-01 95 01-1.
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8. PEKOMEHOALIUM MO CNOCOBAM MUIPALIMK NPUNOXEHWW B CPEQLY OC CH C
APYTUX NMNATOOPM

8.1. OcobeHHOCTU nepeHoca nporpamMmm c 32-pas3psagHbix nnatgopm Ha 64-
paspagaHyo

3apaya nepeHoca cyuwecTBylowmx 32-pas3psaHbiX NPUNoOXKeHUn B cpeny 64-paspsigHon
OC CH moxeT peliatbcs pasnnyHbIMM METO4AMU B 3aBUCUMOCTU OT TEX UIN UHBIX OCOBEHHOCTEN
AAHHbIX MPUMOXEHMIN. B HEKOTOPLIX NPOCTLIX Cnyyaax Anst paboTbl TakMx NporpammM 4OCTaTO4HO
HaCTPOWKN pexvma ucnonHeHust 32-paspsiaHbix npunoxenuii (8.2). Ho, B obLuem cnyyae, nepeHoc
Ha 64-pa3pagHyto nnatgopmy notTpebyeT BHUMATENbLHOro aHann3a UCXo4HbIX TEKCTOB NporpamMm
C Uenbto BbIABNEHNA 0CObbIX YHaCTKOB NPOrpaMMHOro Koga, Kotopble Heo6XoanMO NCNpaBUTb
nnun 3aHoBO nepenucaTb (nogpobHee 06 3ToM B cTaTbe [22]).

O6bem paboT No nepeBogy NPOrpamMMHbIX CPeacTB Ha 64-paspsagHyto nnatgpopmy OC
CH BapbupyeTcs B 3aBUCUMOCTM OT OTBETOB Ha criegytoume KrodeBble BOMpochl:

1) B kakon mepe nporpaMmMHble CcpeacTBa MCNONb3YT NporpaMMHbIn MHTepdgenc C3U

oC?

2) Kakue ncnonb3aytotcs Bepcun 6mbnmotek rpadumyeckoro nHtepdenca?

3) MimeeTcs nn B cocTaBe NporpaMMHbIX CPEACTB PYHKLUMOHan, paboTatoLwwmin B NpocTpaH-

ctBe agpa OC (Hanpumep, cneunannanpoBaHHble Moaynu sgpa)?

OC CH saBnsietca pa3sButnem ctaHgapTHbIX Linux-guctpmubyTMBoB, NO3TOMY ANS nepeHoca
B ee cpeay nporpaMm, He B3aMMOOENCTBYIOLWNX B NpoLecce cBoen paboTbl CO BCTPOEHHbIMU
C3W, moxHO mcnonb3oBaTb BeCb HAbop pekomeHgaumn, kacarowuincsa pa3paboTkm, nepeHoca
n murpaumm MO ¢ gpyrmx nnatcdopm B OC Linux. [JoctaTouHO xopoluasa nogbopka ctaten Ha
3Ty Temy npepoctasrneHa Linux-noptanom IBM, kak, Hanpumep [23] [24]. [Npu aToM Hago y4yecTb
0COBEHHOCTN Kak 64-pa3psagHon NPOLIECCOPHON apXUTEKTYPLI U ee nogaepXkn agpom Linux [5],
TaK 1 HOBbIX CUCTEMHbIX U rpacduyecknx 6ubnuotek (cm. pasaen [2)).

OcHoBHasa cucteMHasn oubnuoteka OC CH — glibc — npegnonaraet HEKOTOPY 00-
paTHY0 COBMECTMMOCTb C NpeablayLMMn ee BEPCUSMN B 4acTu NporpaMMHOro nHtepdemnca.
Taknm o6pa3om, MHOrMe ctapble NporpamMmbl CMOTYT C HEW KOPPEKTHO paboTtaTtb. Hanpotus, y
rpaguyecknx 6udbnmnotek Takasi obpaTrHas COBMECTUMOCTb He HabngaeTcsa. B cBa3un ¢ atum B
coctas OC CH nomumo HoBOW npuknagHon rpacuyeckon dubnuotekn Qt 5 Bxoant n bubnmnoteka
npeablgyLiero nokonexusa Qt 4 ¢ nogaepxkon Qt 3. bonee paHHue Bepcun Gubnunotek Qt 1 n Qt 2
B OC CH He nogaepxmBatoTcs.

Mpouecc NopTUpoOBaHMS CTAHOBUTCS HAMHOIO CIIOXXHEE B TOM Criyyae, ecnv B coCTaB Nnpo-
rPaMMHOro CpeAcTBa BXOAAT Creumanm3npoBaHHble MOAYNW, CO30aHHbIE NOL KOHKPETHbIE BEPCUU

ycTapeBLUNX iAep OnepaunoHHbIX CUCTEM. B cBs3M ¢ BonblUMMK pasnmnyunsiMm B apxmuTekTypax
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MOCTPOEHMUSI HOBbIX N CTapbIX s4ep paspaboTumkam notpebyetca nodTn nonHas nepepaboTka
3TNX moaynen Ha 6ase HOBOro MHTepdgerca (4OCTaTOMHO MOSTHOE ero ONMCaHne MOXHO HanTH
B pykosogcTse [9]). CoBeTbl N0 NepeHocy nporpamMmm yrnpasrieHnsa yCTporucTBamMum ¢ nnatgopmbl
Windows B Linux MOXHO HanTu B ctatbe [27].

Ecnu B nporpaMmmHOM cpefCcTBe SIBHO UCMNOSb3yeTca cneumpunieckmin nporpaMmmMHbIA UH-
Tepdenc C3U, To HeobxoamMmo yunTbiBaTb 0COBEHHOCTM peanu3auun MaHgaTHOro pasrpaHuyeHns
AOCTyna Ha KOHKpeTHon nnatdgopme. CnegyeT yvyecTb, YTO M3-3a 6onee BbICOKOW pa3psaHOCTM B
OC CH gmnanasoHbl MaHOaTHbIX YPOBHEW N KaTEropui, a Takke Habop cneumanbHbIX CUCTEMHbIX
BbI30BOB LUKPe, YeM Ha OC npeablayLwyx nokoneHwii (cm. pasaen [3). ns yckopenus npouecca
nepeBoAa Takmx NPOrpaMMHbIX CPeACTB MOXET NoTpeboBaTbCA HanMcaHme «nNporpaMmm-o6epToK»
C nomoLlblo MakpocoB C-npenpoueccopa, KoTopble ByayT oTobpaxaTb CTapbii NPOrpaMMHbIi

nHTepdenc C3U1 Ha HOBbLIN.
8.2. HacTpowka cpenbl UCNONHeHNA 32-pa3pAagHbIX NPUITOXKEHUN

Mpoueccopbl ¢ apxuTekTypon x86-64 (AMD64) cnocobHbl paboTtath Kak B 64-paspsgHom,
Tak 1 32-pa3psgHOM pexmmax.

Ecnu paccmatpuBatb Hebonbline 32-pa3psgHble Linux-npunoxenus ana x86, kotopble
MOryT ObITb CTAaTUYECKN CIMHKOBAHbLI CO BCEMMU HEOBXOANMbIMU BUbNMoTekammu, To OHM ¢ 6onbLLOK
BEPOATHOCTbLIO OyayT ycnewHo paboTatb B cpene 64-paspsagHon OC CH.

[na paboTbl TEX NPUNOXEHWN, KOTOPbIE UCMONb3YIOT AUHAMMUYECKN NoArpy>kaemMble 6mb-
nunotekn, B OC CH HeobxogmMmo HacTpouTb cpeay BbiNOSTHEHNA 32-pa3psaHblx nporpamm. [Ans
3TOro criefyeT YyCTaHOBUTb NakeT ia32-1ibs, KOTOPLIN COAEPXKUT OCHOBHbIE CUCTEMHbIE pa3ae-
naemble 32-paspsagHbie oubnunotekun. B KoHCONM cynepnonb3oBaTens BbIMOMHUTE KOMaHA4y:

% Bompoc: BHOUMO, MeHATb Ha libgtk*???
# apt-get install ia32-1libs ia32-libs-gtk

OTO0 co30acT B KOPHEBOM KaTarnore nanky /emul/ia32-1inux ¢ 32-pa3psgHbiMu 610-
nmnotekamu. Mo ymonyaHuio OHM NOAAEPXKMBAIOT TONBKO KOHCOSbHbIE NPUOXEHUS!, 6a3oBble X- U1
GTK-npunoxeHnus. Ana Qt-npunoxeHnin HeobxogMMo CaMOCTOSATENBHO YCTAaHOBUTL 32-paspsiaHble
Gmbnuoteku B kKatanor /emul/ia32-1inux. Takke Hago NoCTynaTb U C APYrMMN HELOCTAOLUMM
32-pa3psagHbiMu naketamu. Caenatb 3TO MOXHO, HanpuMep, Tak:

# sudo dpkg -X <ums_mnakera>-<Bepcua> i386.deb /emul/ia32-linux
8.3. NMepeHoc nporpamm mu3 cpeabl Windows

Mpn NnepeHoce NporpaMmHbIX CPEACTB aBTOMAaTU3NPOBaHHbIX koMnnekcoB n3 OC Windows
Ha nnatdopmy OC CH MOXHO pykoBOoACTBOBaTbCA OOLMMKN Nnogxoaamu, paspaboTaHHbIMKU Mo
mMurpaumm B cpegy Linux. Xopowee n nocrnegoBatefnibHOe OnNucaHne TEXHUYECKUX peLleHuin u

MEeTOA0B, HeobxoaMMbIX AN YCNELHOro nepexoda nonb3oBartenei Ha Linux-cnuctemy MoXHo npo-
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ynTaTb B cTaTbsAX [25] [26]. Takke cnenyet 03HAKOMUTBLCA C pekoMeHLaunsamMun B ctatbe [27] npu
rnepeHoce NporpaMmm ynpasreHnsa yCTponCcTBaMum, eCrnn TakoBble uMetoTca B cucteme. OcobeHHo-
CTM KOMMUAALMM Nporpamm, paspabotaHHbIX Ha 32-pa3psagHon nnatgopme Windows, npmeeaeHsl
B[8.4l

8.4. TexHonorma komnunauuu npu nepexHoce MO

Mpwn nepeHoce MO moxeT notpeboBaTbCs NnepekoMnunALms 32-paspsaaHbiX NporpaMm B
TOM BMAe, Kak OHU HanucaHbl, 6e3 agantauum K 64-paspsgHon cucteme. [lanee atu nporpaMmmbl
MOXHO Byaet 3anyckatb Ha OC CH npu npaBusiibHO HacTpoOeHHon 32-pa3psaaHon cpene ncnos-
HeHus (cMm. [8.2)). Ytobbl komnunsiumst B OC CH npoxoauna KoppekTHO M [aBarna Ha Bbixoge
32-pa3psiaHble UCMNOMHSAEMbIe NPUNOXEHUS, HEOBX0AMMO NCNONb30BaThb A4S KOMNUASATOPa gcc
— KNoY -m32, Ansa nuHKoBwmMKa 1d — kol -melf i386. Hanpumep, ecnv cbopka nporpammbl
ocyLlecTBnsinack ¢ noMmoLbio cpeacts Autotools, ToO MOryT NpUMeEHATLCS criegytowme onumm ons
configure:
./configure --target=i386-linux --cc="gcc -m32" --as="as --32" \\

—-—with-extralibdir=/usr/1ib32

B kayecTtBe 3HayeHuM NapameTpa --with-extralibdir= HeobGXo4uMMO yKasbiBaTb
KaTtanoru, rge pacnonoxeHbl Tpebyemble ans cbopkn NnpunoxeHna 32-paspsigHole 6GubnmoTekn.

B cnyyae, ecnn nepeHoc ocyuiectensetcs us cpegbl Windows, Toraa komnunaums Tpebyet

bonee cnoxHon HacTponkn. O630p NPMEMOB TakoN KOMMUMNALMM MOXHO HaUTK B cTaTbe [28].
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9. MOBUJIbHASA CECCHUA

Mpun paspabotke MO opMeHTUPOBAHHOIO HA MOBUIbHbIE YCTPOWNCTBA, PEKOMEHOYETCA
npumeHaTb TexHonormm Q/QML. YTtobbl ncnonb3oBate MOBUNBbHBIM CTUMb Fly HYy>XHO B3ATb 3a

OCHOBY NPUNOXeHUA BUBNNOTEKY KOMMOHEHTOB fly-gml-components.
9.1. Nakert fly-gml-components

Bubnuoteka fly-gml-components npegcraBndet cobon Habop rotoebix QML komno-
HEHTOB, KOTOPbIE Bbl MOXETE MCMONb30BaTb B CBOEM NPUIOXeHUN. MNonHbI HAbop KOMMOHEH-
TOB HaxoguTcs TyT: /usr/1lib/x86_64-1linux-gnu/qt5/gml/Fly/Components. [ng noa-
KrtoyeHns 6mbnmnotekn HeobxoamMmo B . gml panne ykasatb: import Fly.Components 1.0
basoBbIl KOMNOHEHT — FlyRoot, OCHOBaHHbIN Ha QQuickWindow. Camomy co3ga-
BaTb OKHO He HYXHO, AOoCTaTodMHO QQmlApplicationEngine. B ocHoBe nexuTt noctpa-
HUYHOe oTobpaxeHune. [Onsa pobaeneHuss cTtpaHuubl (FlyPage) wcnonb3yetca dyHKums
root.addPage (<pathToPage>, {properties})\verb. [1lpn Haxatmm Ha «x», KHONKy «OT-
MEeHa» Unn KHoMKy «Hasagy» cTpaHuua aBTOMaTM4Yeckn 3aKpoeTcs M BbI3OBET cancelFunction.
Mpn HaxaTnm Ha «OK» BbidoBeTCs okFunction. B 6a30BoM KOMMOHEHTE eCTb PYHKUMN ANS
co3daHnAa 1 oTobpakeHMs1 HEKOTOPbIX OCHOBHbIX BULKETOB C 3a4aHHbIMM NapameTpamu. MoxHO
oTOOpas3nTb BUOKETbI COOBLLEHUS, CnNUCKa, BbIDOpa Yncna, kaneHgaps, CTpokKn BBoAa, Bblbopa
uBeTa. Hanpumep, cnegyowmin kog 0TobpasnT CTpaHuLy COObLLEHNS:
root.showMessagePage ( {

"title": gsTr("Warning"),

"message": gsTr("Hello!"),
"showCancelButton": true,

"okFunction": function() { /*do something*/ }
})

OcHoBHbIE LBeTa cogepKaTca B KOMNOHEHTe FlyStyle, KOTOPbIA AOCTYMNEH MO CCbIflKe
styles. Hanpumep:

Rectangle { color: styles.colors.white }

Mpu ykaszaHuMn pa3mMepoB 3NEMEHTOB XenaTenbHO OTTankmMeBaTbCs OT root . itemHeight.
[Ons oToBpaxeHnsa nsobpaxeHns n3 TemMbl (HanpuMmep, JIoroTMna) ucnonb3yeTcs cnegyouias
3anuncob:

Image { source: "image://ThemeImageProvider/astra" }.
9.2. CTpyKTypa npunoxeHus

BasoBas cTpykTypa npunoxeHus cnegytouwas: ®ain main. cpp:
QOmlApplicationEngine engine;
engine.load(QUrl(QStringLiteral("grc:///main.gml")));

dann main.qgml:
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import QtQuick 2.3
import Fly.Components 1.0

FlyRoot ({
id: root
minimumWidth: 600; minimumHeight: 600
title: gsTr("Application")
icon: "my-application"
initialPage: Component { MainPage { focus: true } }
}
dann MainPage.qgml:
import QtQuick 2.3
import Fly.Components 1.0

FlyPage {

id: mainPage
frontRect.visible: false
centerRect.visible: false

backRect.color: styles.colors.white

FlyShadow { target: toolbar; horizontalOffset: 0; verticalOffset: 1 * dpiRatio; =z
Rectangle {

id: toolbar

anchors { left: parent.left; top: parent.top; right: parent.right }

height: root.itemHeight

color: styles.page.titleColor

z: 1

/* toolbar content /

}

Item {

anchors { left: parent.left; top: toolbar.bottom; right: parent.right; bottom: pa:
/* main content */

}

}
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9.3. KnaBuwa «Hasag»

Mpun HaxaTmm Ha knasuwy «Hasag» (neBasi KHOMKa B HMXKHEW NaHENn) reHepupyeTcs Haxa-
Tne Alt+F4. CooTBeTCTBEHHO YTODObLI OTNIOBUTL HaXaTWe Ha 3Ty KHOMKY HYXXHO obpaboTaTb cobbiTne
3aKpbITUs OkHa. [pu ncnonb3oBaHun £ly-gml-components, OTKpbITble cTpaHuubl(FlyPage) By-
AyT aBTOMaTMYECKN 3aKpbIBaTbCA NPU HaXkaTum Ha KHonky «Hasaay. Mpu atom 6yaeTt Bbi3aBaHa
dyHKUMSA cancelFunc. ECTb BO3MOXHOCTb 4oOaBneHnst CBoen komaHabl. Hanpumep, crnegyowmm
Ko BbiBeaeT B KoHcosnb «Hello»:
Item {
function processBackClick() {
root.popFunctionFromBackStack();
console.log("Hello");

}

Component.onCompleted: root.addFunctionToBackStack(processBackClick);

}
Mpn  wucnonb3oBaHun  yHKUMM  addFunctionToBackStack B  o0bpabotum-

K€ HYXHO CaMOCTOATENbHO BbI3blBaTb root.popFunctionFromBackStack() wnu

root.clearBackStack(), B 3aBUCUMOCTU OT JIOTUKN MPUNOXKEHUS.
9.4. BuptyanbHaa knaBmatypa

Mpun ycTaHOBNEHHOM nakeTe gtvirtualkeyboard BupTyanbHas knasuartypa byaet aB-
TOMaTMYECKN NokasaHa nNpu OKyce Ha TEKCTOBOM Mofne B NMpUNOXeHusx Ha 6ase Qt. Ectb 2
cnocoba co3gaHus KnaBuaTypbl: BCTPOEHHbI B NPUMOXeHNEe U BHELHUIA. [1py ncnonb3oBaHnm
fly-gml-components BUpTyanbHasi KnaBmaTypa BCTpanBaeTCs B NPUIIOXKEHME U NNABHO Bble3-
XaeT npu otobpaxkeHun. Npn aTOM OHa NOAXKMMAET TOMBbKO CaMyto BEPXHIOK cTpanuuy. [Ansa go-
CTyna K KrnaBuaTtype Mcnonb3ynrte root.virtualKeyboard. Hanpumep, 4Tobbl yCTAHOBUTL aH-
IMUNCKYI0 packnagky MOXHO Bbl3BaTb root.virtualKeyboard.setEnglishLayout (). Mpu
NCNONb30BaHUM FOPU3OHTaNbHON OpUEHTaUMK 3KpaHa, ecnu BbicoTa KnaesunaTypbl byaeTt 6onbLue
70 % BbICOTbI 3KpaHa, TO Ha NycToM MecTe ByaeT NokasaHO OTAenbHOE TEKCTOBOE More BBO-
Aa. B npunoxeHnax 6e3 ncnonb3oBaHnsa £ly-gml-components, KnaBmatypa otobpaxkaeTcs
BHE MpUoXeHust nogxnmasa ero cHusy (6e3 aHnmauumn). B koge npunoxeHus JONONHUTENBHO
HU4Yero nucatb He HY>XHO. OBpaTUTBLCA K HEN MOXHO TOMbKO Yepes Qt . inputMethod. cnonb-
3ynTe Qt . inputMethod.visible 4TOObI y3HaTb OTOOpaxaeTca nu knasmnartypa. Micnonb3ynte
dnaru inputMethodHints 4Tobbl HacTpouTb knasunaTtypy. bornee nogpobHO MOXHO NoYnTaTb TYT:

http://doc.gt.io/QtVirtualKeyboard/deployment-guide.html
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9.5. OcHoBHble KOMNOHeHThbI fly-gml-components

OnuncaHne OCHOBHbIX KOMMOHEHTOB:

- FlyButton — cTaHAapTHas KHomnka. Micnonb3yeTca B OCHOBHOM B pasfiMyHbIX hopmax.
- FlyCloseButton — KHOMKa 3aKpbITUS OOpPM.

- FlyControlButton — Kpyrnas KHOMKa ¢ MKOHKON 1 TeKCTOM. Mcnonb3yeTca B naHenu
ynpaBreHus.

- FlyMenuButton — crieBa UKOHKa, cnpasa TeKCT. MOXHO yka3aTb TONbKO UKOHKY UIn
TekcT. Micnonb3yeTtca B Tynbapax.

- FlyColoredImage — nsobpaxeHne C BO3MOXHOCTbIO 3aTEHEHUS!, HANOXEHMS LiBeTa,
obecuBeuymBaHnst, 406aBNEHNA MUHU M306paKeHUs B yror.

- FlyColorPicker — BUOXeT BblbOpa uBeTa.

- FlyCalendar — BUOXET KaneHaaps.

- FlyLabel — TeKCT.

- FlyLineEdit — BMOXET OQHOCTPOYHOIO Nosis BBoAa TeKCTa.

- FlyTextEdit — BMAKET MHOIOCTPOYHOIO Mosisi BBoAa TEKCTa.

- FlyListView — BUAKET BEPTUKANbHOIO cnucka. B kayectBe mogenu OomkeH obiTb
ncnonb3oBaH Maccue. [logaepxmMBaeT yganeHne areMeHTOB.

- FlyListViewRowF1lick — BMIXET ropnusoHTanbHoro cnucka. cnonb3yercs B naHenu
yBEeOMIIEHUN.

- FlySlider — BMAXET rOPU3OHTANbLHOrO cnangepa.

- FlySpinBox — BUIXET BbibOpa ymcna.

- FlyScrollBar — MUCNOMb3yeTcs A1 OTOOpaXeHUsa nonoc NpoKpyTOK.

- FlySeparator — BepTuKanbHaa/ropn3oHTanbHasi IMHUS.

- FlyInnerShadow — BHYTPEHHSS TeHb. [lomkHa OblTb NOBEPX 3MeMeHTa.

- FlyShadow — BHeLWHASA TeHb. [JormkHa 6bITb NO4 9NEMEHTOM.

- FlyTouchAnimation — aHMMaUNS NPUKOCHOBEHUS K SKPaHYy.

- FlyWindow — ncnonb3yeTtca npun HeobxoamMmMoCTn CO34aHNA HECKONBKNX BHYTPEHHUX
OKOH B OOHOM MNpPUNoOXeHnn. [ns Kaxagoro okHa co3gaeTcsl OTAenbHas NocTpaHuyHas

CTPYKTYypa C NoaAep>KKON BUPTYyarbHOW KnaBuaTtypbl.
9.6. [lobaBneHue nonb3oBaTtenbckoro Buaxeta B fly-launcher

Bbl MoxeTe cosgatb nwbon QML Bumker. OH MoOXeT OblTb OCHOBaH Ha
fly-gml-components. Todka Bxoga 310 .gml dann. Bel MoXeTe NOCMOTPETb NpUMeEpPbI B Nake-
Te fly-phone-widgets (/usr/1ib/x86_64-linux-gnu/qt5/gml/Fly/Widgets). byab-
Te€ OCTOPOXHbI C Flickable u cnoxHon obpaboTkon Mbiwn. Ha Tekywmnm momeHT MouseArea
HaxOAUTCS MOBEPX BUKETA M MPOMNyCcKaeT TONbKO cocTaBHble cobbitnda. URI gomkeH 6biTb
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Fly.Widgets.MyWidget, rge MyWidget nms Bugxkerta. [NpocTenivm BUXKeET KaneHaaps Bbl-
rMagnT Tak:
import QtQuick 2.3

import Fly.Components 1.0

FlyCalendar {}
CtpykTypa BugxeTta (pannsl .pro, gmldir, plugin onyweHsbl):
- MyWidget — lNanka npoekTa. NocnegHun nyHKT URI n umsa nanku gomkHbl coBnagarb.
- MyWidget.qgml — Toyka Bxoga. ima gormkHo coBnagatb ¢ nocnegHum nyHktom B URI
nnu 6bITb ykaszaHo B config cdanne.
- MyWidget.png — MN3o6paxeHne npegnpocmoTtpa. MiMs AomkHO coBnagaTb ¢ nocrea-
H1uM nyHkTOM B URI nnu 6biTb YkasaHo B config dhanne.
- MyWidget_ru.qm — ®ann nepesoga. Imsa JOmkHO coBnagaTtb C NOCNegHUM MYHKTOM
B URI nnu 6biTb ykasaHo B config darnne.
- config — KoHdurypaumoHHsin pann. ma: ’ config’.
- Settings.gml — d®ann HacTpoeKk. Buaumblie nonb3oBaTento HaCTPOWKU BuakKeTa.

JToboe nwvs.
9.7. Naker fly-phone-dbus

[aHHbIN nakeT NpegoCTOBNAET HECKOSTbKO KIaccoB Afis paboTbl ¢ pasnuyHbiMU COBbLITU-
amun. DBus nHtepdencol Haxogatecs B /usr/include/fly-phone/fly-phone-dbus/dbus.
[nsa nogknioveHns ncnonb3ymnTe:

CONFIG += link pkgconfig
PKGCONFIG += fly-phone-dbus

Hanpumep, anga Toro 4tobbl N03BOHUTL NO HOMepy 123456789:
import QtQuick 2.3
import Fly.Components 1.0

Item {
FlyCallDbusNotifier { id: callDbusNotifier }

Component.onCompleted: callDbusNotifier.emitDial(123456789);
}
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