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AHHOTALUA

HacTtoswme pykoBogsaLme ykazaHus no KoHcTpympoaHuto (PYK) npegHasHaveHbl gns
pa3paboTynKoB NpUKNaaHbIX NporpaMm Ha nnargopme onepaLmMoHHON CUCTEMBI CreLmanbHOro
Ha3HadeHus Astra Linux Special Edition PYCB.10015-01 (ganee no tekcty — OC CH), pas-
paboTynkoB aBTOMaTU3NpPoBaHHbIX cnucteMm (AC) ynpaBneHus B 3alLULLEHHOM WUCMOSTHEHUN U
annapaTHo-NporpaMMHbIX CpeacTB.

B nokymeHTe npmBoautca KpaTkmii 0630p apxuTekTypHbix ocobeHHocTten OC CH u npuH-
LMNOB ee BEPCUOHHOCTU. OnncaHbl NpUMEHEeHne NporpaMMHOro nHTepderica cpeacTs 3almThl
nHgpopmarmm (C3MN) n ocHoBbl pa3paboTkn nporpamMm AnAsi MHOrO(PYHKUMOHANbHOro 3aLmeHHo-
ro oKOHHOro meHegxepa Fly. O6bscHAITCA cnocobbl MCNOMb30BaHUS NHTErpMpoBaHHbIX B OC

CH npuknagHbix nporpaMmmMHbIx cpeactB. Hactoswme PYK pacnpocTpaHsTcs Ha odepenHoe
obHosrneHne 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:

- no 3 Knaccy 3aluWeHHOCTM NHOoPMaLUUN OT HECAHKLMOHMPOBAHHOIO A0CTyna 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 o06opoHbl 1996 roga Homep 058).

3710 noseonset npumMmeHsaTe OC CH npu noctpoeHnn AC B 3alMLLEHHOM UCMOSTHEHUN,
obpabaTbiBaloLwnx MHPOPMaLMNIO OrPaHNYEHHOrO PacnpoCTpPaHEHWs, BKIIOYas rocygapCTBEHHYIO
TavHy OO CTeneHn CeKpeTHOCTU «coBeplleHHO cekpeTHo». OC CH paspaboraHa Ha ocHoBe
OTKpbITOM onepaunoHHon cnuctembl obuiero HasHadeHusa Astra Linux Common Edition (ganee no
Tekcty — OC OH). OcobeHHocTn apxutektypbl OC OH 1 ee coctaB onucaHbl B JokyMeHTe [1].

B coctaB OC CH Bxogat BctpoeHHble C3. OHn obecneymBaloT MaH4aTHOE pasrpaHuye-
HWe AoCTyna B JOMNOMHEHME K CTaHAapTHOMY Ans Linux-cncteMm AMcKpeumoHHOMY pasrpaHUYeHnto
AOCTyna, a Takke KOHTPOSib LEeNOCTHOCTU CUCTEMbI U pernctpaumio cobbiTuin npu pabote c
drannamu 1 nporeccamm.

CneumnanbHble 6ubnuotekn C3U npepocTaBnsoT pa3paboTymkam NporpamMmMHbIN MHTEP-
deric ona ncnonb3oBaHWUs CPeacTB 3almTbl B CBOMX NPOrpaMMHbIX NpoaykTax. 3awuTa rpaduye-
ckon cpenbl nonb3oBatens B OC CH obecneunBaeTcs 3alUMLLEHHBIM rpadonyeckum cepBepom 1
ONTMMM3NPOBaHHbLIM pabounm ctonom Fly (untaetcsa «dnai»), KOTOPLIN SABNSETCA eANHCTBEHHbIM
BapMaHTOM MHOro(yHKLUNOHAaNbHOro rpadgmuyeckoro nHtepgenca nornb3osaTtensi B coctase OC

CH. MporpammHbIn HTephenc paboyero ctona Fly n metoabl ero ncnofnb3oBaHUs onNncaHbl B

pasaene [2
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OC CH yHacnegosana ns OC OH ocHoBy nNoCTpoeHuns ouctpnbytmea — OTKPbITbIA peno-
autopui naketoB anst OC Debian Linux ¢ npyumeHsieMon B HEM CUCTEMOM NakeTUpoBaHUSA. Taknum
obpasom, obume npuHUMNbl pa3paboTkm n cbopkm nporpamm ans OC CH, a Takke co3gaHus
CBOEro peno3nTopus NakeToB COOTBETCTBYIOT AUCTpubyTnBam Linux cemencrea Debian. MNMoaTo-
My, KpoMe gokymeHTa [1], paspabotunkam nporpamm ans OC CH mMoxHO ncnonb3oBaTb obuime

pykoBogcTtea rno Debian Linux (Hanpumep, Takune kak [9], [6]).
1.1. OCHOBHbIE€ KOMMOHEHTbI

B uensax ontummusaumm coctasa B anctpmnbytms OC CH He BkntoveH psag ayobnupyrowmx
KOMNOHeHTOB, Bxoaswmx B OC OH n pewaroLwmx cxogHble Lenesble 3agayun (Hanpumep, pasnuy-
Hble TEKCTOBbIE pedaKTopbl, KNMMEHTbI SNEKTPOHHOM MOYTbI, cpeacTBa 06paboTku MeanagaHHbIX).

KomnoHeHTbl OC CH, ¢ KOTOpbIMW UHTErpupoBaHbl BCTpoeHHble C3U:

- BbasoBaga nnatdgopma:

anpo Linux cemencts 4.15 n 5.4;

yTunutbl ynpasneHna C3U;

ceTeBble Cnyxo6bl;

rpagouyecknn cepsep Xorg;

rpagomyeckas cuctema Fly;

cuctema neyvatn CUPS;
- CpeAcTBa opraHu3aumm eguHoro npoctpaHcTea nonb3osatenen (ENMM):
- cuctema opraHmsauumn gomeHa Astra Linux Directory (ALD);
- cuctema opraHusauum gomeHa FreelPA;
- cpeactBa anga pabotsl ¢ gomeHamu Windows Active Directory:
- samba/winbind;
- SSSD;
- obwee nporpammHoe obecnedeHune (MO):
- 3awuweHHan CYB[ PostgreSQL Bepcum 9.6;
- HTTP-cepBep ApacheZ;
- 3aWMLLEHHblEe cpeacTBa 0OMeHa aneKkTPOHHbIMKU coobueHnamm Exim4 n Dovecot.
B kayecTtBe okoHHOro meHepkepa B OC CH BO3MOXHO MCNONb30BaHME TOMbKO OKOHHOMO MEHe-

mprepa £f1ly-wm, aganTMpOBaHHOIO K TpeboBaHUAM 3alUnTbl UHOpMaLUUK;
1.2. PekomeHaaumm no ncnonb3oBaHUIO cpeacTB Ana paspadortku MO

Pa3paboTky O pekomeHayeTcs NPOBOAMTL C UCMNOMb30BaHNEM NePEYNCEHHbIX B JaHHOM

nogpasgene 6a3oBbIX KOMMNOHEHT, BUONMOTEK U CpeacTB pa3paboTku.



8

1.2.1. Ba3oBble GUOGNNOTEKN N YTUNUTDI
baszoBble GUGNNOTEKN U YTUNNTBI:

1) sagpo Linux Bepcuini 4.15 1 5.4;

2) glibc;

3) openldap;

4) openssl;

5) bash.

1.2.2. Npadpmyeckasa cuctema 1 MHOrothyHKLMOHaNbHbIA paboynn cTon

Pa3paboTky npuknagHbix nporpamm ¢ rpadpmyeckum nHrepgencom gns OC CH pekomen-
AyeTcs NpoBOANTL C UCNONb30BaHWEM CreayoLwmx 6ubnuorex:

1) Qt — ocHoBHas npuknagHas éubnuoteka ons co3gaHus rpacduyeckoro nHTepdenca;

2) Xorg — 6ubnumotekun rpadmyeckoro X-cepBepa;

3) Fly — 6mubnmnotekun rpacmnyeckoro nHtepdenca nonb3osartens.

1.2.3. CpeactBa pa3paboTku n oTnagku
OkpyxeHne pa3paboTku, K KOTOPOMY MPUBLIKNN pa3paboTyumkm Linux-cuctem, 4OCTynHO n
B OC CH. OHo coaepxuTtcsa Ha otaensHom DVD-aucke co cpegcreamm paspaboTku.
Paspabotky npuknagHoro NO pekomeHOyeTCcA MPOBOAMTbL C MCMOMb30BaHMEM 3TUX
cpeacTs (Hanpumep, ons paspaboTku nporpaMmm Ha ocHoBe 6ubnmnotek Qt ygo6HO ncnonb3oBaTtb
Qt Creator).
dyHaameHTanbHy MHMPacTpykTypy okpyxkeHus C/C++ cocTaBnsaioT UHCTPYMEHTbI KOM-
nunsaunn koga: 6ubnmotekn C/C++ (glibc), KOMNUAATOPLI, cpeacTBa COOPKM, OTNaguMKM U
crneumann3anpoBaHHble NakeTbl Anga paspaboTku nporpamm (devel-nakeTsl). Huxxe npuBeaeH kpar-
KU CNINCOK 3TUX CPEeACTB:
- GCC — OTKpbITbI KOMOUIATOP, COOTBETCTBYOWMI cTaHgapTy ANSI;
- cpeacTtea cHbopKu:
- binutils — nporpaMmmbl IMHKOBKN U MaHMNynMpoBaHust 06beKTHEIMK harinamu;
- make — CpeacTBO A5l aBToMaTM3aumm npouecca KOMNUNAUum;
- cmake — KpoccnnaTtopMeHHas cucteMa asToMaTtum3aumm coopku NporpaMmMHOro
obecneyeHns n3 NCXOAHOro Koaa;

- oTnagyuk gdb — ctanHgapTHbin otnagyumnk GNU.
1.3. Obwee nporpammHoe obecneyeHne

B coctae OlNO BxoaAaT nporpammbl, KOTOpble Yalle Bcero BocTpeboBaHbl Npu NOCTPOEHNN
pa3nnyHbix AC: cuctembl ynpaeneHus 6azamm gaHHbix (CYB[) pensiumMoHHoro tmna, cpeacrea
paboTbl B ceTaAX, HAbop 0UCHLIX MporpaMm, CUCTeMa BEPCTKN TEKCTOB, a Takke cpeacTsa paboThl

C MynbTUMeanaaaHHbIMU U rpadOUKoN.
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[nsa paspabotunkos AC MOXHO BbiAENUTb cnegyolmne BaXHble KOMMOHEHTbI:
1) cpenctea gns paspabotku MO ¢ ncnonb3osaHnem CYB[:
- PostgreSQL Bepcun 9.6;
2) cpeacTtea Ansa pa3paboTku JOKYMEHTaLUMK:
- BTEX;
- LibreOffice;
3) cpeacTtBa onga paboTbl ¢ MynsTUMEaMa:
- mynbstunneep VLC;
- bpenmBopk Phonon;
4) cpenctBa anga paspaboTkmn web-opueHTnposaHHoro [MO:
- 3alUMLLEeHHble cpeacTBa rmnepTecTBOBON 00paboTKM AaHHbIX:
- cepsep Apachez;
- bpaysep Firefox;
- A3bIK NporpammunpoBaHnsg PHP 7.0;
- A3blK NporpammuposBaHusa Python 3.5;
5) 3aWULLEHHbIN KOMMEKC NPOrpaMmm 3f1IEKTPOHHOM MOYTbI:
- areHT nepechbIsikK NoYToBbIX coobeHnn SMTP-cepsep Exim4;
- noytoBbIn IMAP n POP3 cepsep Dovecot;

- no4ytoBbIN KnneHT Thunderbird.
1.4. BapuaHTtbl ucnonHeuma OC CH

BapuaHTbl ucnonHeHna OC CH otnuuatotca gpyr OoT gpyra Kogom guctpumbyTtmea wm
HOMEepOM Oo4YepeaHOro 0OHOBIEHMS:
- ko4 aucTpmbyTtmBa — onpenendeTt cneunduky AUCTpudyTuea: ero annapartHyo nnar-
dopMy(NPOLECCOPHYIO apXUTEKTYPY);
- HOMep o4YepeaHoro OOHOBNEHUSA — YUCIO, onpeaensioLee Homep odepeaHoro 06HOB-
nexna OC CH.
B yctaHoBsneHHo OC CH uHdopmMaums 0 BapmaHTe UCNONTHEHUS XPaHUTCHA B TEKCTOBOM
danne B Katanore /etc:
/etc/astra_version
dopmart 3anucu B 9ToM hainsie cregyroLunn:
<EDITION> V.U (NAME)

roe:

<EDITION> — pegakumna anctpmbytmea Astra Linux (ans OC CH — «SE», gana OC OH —
«CE»);

V — nepBas umdpa koga ouctpubyTnea;

U — HOMep o4epeaHoro oOHOBIEHNS;
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NAME — ums penmsa (npmBsizaHo K nepeon uudpe Homepa pennsa). B kayectBe nmeH

pPenn3oB UCMNonb3yTCA Ha3BaHUs ropoaoB-repoeB Poccun.
Mpumep
SE 1.6 (Smolensk)
Hactosawwme PYK oTHocaTca k BapuaHTam ucnonHeHunsa PYCB.10015-01 (ouepeaHoe o6HOB-

nenue 1.6) 1 PYCBE.10015-16 ucn.1, npegHa3Ha4yeHHbIM Ans YHKUMOHUPOBAHNA Ha cpeacTBax

BbIYMCNUTENBHON TEXHUKU C NPOLECCOPHON apXUTEKTypoun x86-64.
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2. OCOBEHHOCTU PA3PABOTKU NMPUNOXEHUU C TPA®UYECKUM MHTEP®EMNCOM,
B3AUMOOEUCTBYIOLLNX 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;

- eguMHoobpasnsa BHELLHEro BMaa, BHYTPEHHEN CTPYKTYPbI U NOBEAEHUS.

Ot paspaboTtumka TpebyeTcsa 3HaHME s3blka nNporpammupoBaHus C++ n Gmbnuoteku
rpadpuyeckoro nHTepdperca Qt 5. HactoaTensHO pekomeHayeTca U3y4nTb, Hanpumep, cnegyrowue
pykoBofcTBa no pabote ¢ aton 6ubnuotekon:[18]-[23]. 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_IPUIIOKEHUS> );

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

KaTtanor ansa gaHHblX (/usr/share/fly/data/<umsi_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.
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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 \
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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-npunoxeHune OomKHO conpoBoxaaTtbes pannom desktop entry [8]
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 o4eBNMOHOE Ha3HavyeHne, nogpobHO onncaHHoe B [8].
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 [8]
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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 crnegyeT cTaTMyHO yKasbiBaTb PYCCKME HA3BaHUA 35IEMEHTOB rpadouyeckoro nHTepgen-
Ca HenocpencTBEHHO B KOAe nporpamMmmbl Unn B hopmax, reHepmpyeMbix ¢ nomowpio Qt Designer,
TaK Kak 3TO MHOIOKpaTHO YCINOXHSET fIoKanuaawumo NpunoXxXeHnn ans 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-tbopmate, pacrnonaratbCs B TOM Xe Katasnore, YTo 1 pro-gann NpusioxeHus u
Ha3BaHWe ee dhanna OOMKHO ObiTb MPON3BOAHLIM OT NepemeHHon 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 NepemMeHHon FLY INSTALL_SVG_ICONS_FROM 3agaTb Kartanor oTHOCUTENbHO pro-hanna, B

KOTOPOM OHM pacnonaratotcs. [pun 3ToM crieqyeT y4ecTb, YTO MKOHKA, MPO KOTOPYH roBOPUIOCH
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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 poaa.

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

Ee aprymeHTbl — Bepcus NpunoXxeHns 1 onncaHne HasHayeHus 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
NCrOSib30BaHUIO:

flyInit("2.0.0",QT_TRANSLATE NOOP("Fly","Fly hotkeys editor"));
roe
2.0.0 — cTpoKka c HomepoM Bepcumn ansa ananora «O nporpaMmmey;

Fly — oMKCMPOBaAHHOE CITOBO-KOHTEKCT;
ocTanbHble NapamMeTpbl 3agatTcs pa3paboTyMKoMm.

OTa (PpyHKLMSA NO3BONSET NOTOM UCMNOMb30BaTh Knacc FlyHelpMenu 6e3 yka3aHUA Kakux-
nnbo getanen, Ncnosnb3oBaTb QSettings ¢ UMeHaMu napameTpos 6e3 ykaszaHus UMeHU Npo-
rpamMmebl, T. €. B NpeaesibHO KpaTkoM Buae tnna «/width», «/height».

[MporpamMmMuCT MOXET aBTOMaTU3NpPOBaTb NOACTAHOBKY HOMepa Bepcun B £1yInit () U3

BEpCUM nakeTa.

Mpumepbl:
1. B rules nob6aBuTth:
SOURCE_VERSION:=$(shell head -1 debian/changelog | \
cut -d\( -f2 | cut > -d\) -f1)
2. Tam xe nepenatb 3Ty NepeMeHHYIO:
gmake: $(QTDIR)/bin/gmake SOURCE_VERSION=$ (SOURCE_VERSION)
3. Mpwn ncnonesosaHun cdbs u flybuild BMecTo npeablaywmnx AByX NyHKTOB MOXHO UC-
nonb30BaThb:
include /usr/share/flybuild/fly.mk
include /usr/share/cdbs/1/class/gmake.mk
4. B pro-chann nobasuTtb (TOMbKO ecnu He ncnomnbdyetca CONFIG += fly):
DEFINES += SOURCE_VERSION=\\\"$$SOURCE_VERSION\\\"
5. MNoactaBntb B flyInit:
flyInit (SOURCE_VERSION, \
QT _TRANSLATE_NOOP("Fly", "Fly rich text > editor"))

Takum obpasom, paspaboTynkam oCTaHETCS TONbKO UcnpaBuTb rules (1 unu 2 CTpokn) n
pro-cpann (1 cTpoka n To, TONbKO ecrnv He ucnonb3yetcsd CONFIG += fly!). [pu atom, B camon
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nporpamme nepeq BbI3oBoM £1lyInit () MOXHO, He nonarascb Ha rules, caenaTb Tak:
#ifndef SOURCE_VERSION

#define SOURCE_VERSION "2.0.0"

#endif

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

JTloboe Qt-npunoxeHve MoXeT NpUHUMaTL psL apryMeHToB KOMaHAHOW CTPOKM, che-
undmyHbix gna Qt n X11. Hanpumep, -geometry M -display (CM. onmMcaHue Knacca
QApplication).

MNpunoxeHne Fly, ecnn oOHO camocToATENbHO (C MOMOLWbLID  Knacca
QCommandLineParser) aHanu3anpyeT aprymeHTbl CBOEW KOMaHOHOW CTPOKWU, [AOSTKHO
6e3 NnpenaTCcTBMI NpornyckaTb YNOMSAHYTble cTaHgapTHble Qt/X11-aprymeHTbl, He ocTaHaBnMBas
CBOI paboTy ¢ COOBLEHNAMM TUNA KHEBEPHbIN apryMeHT».

Takke cnepnyet obpatntb BHMMaHWe Ha QtSingleApplication
(cM. libgtsingleapplication-dev). OTOT Kfacc onucaH B oduuManbHOM OOKYMeEHTa-
umm ot Trolltech. [na ero mcnonb3oBaHuA HyxHO [o06aBuTb onuuio gtsingleapplication k
nepemeHHon CONFIG B pro-ganne. OH no3sonsaeT obecneunTb 3anyck OQHOro ak3emnnsipa
npunoxeHna B cucteme. OpgHako, 6biBalOT cCUTyauuu, Korga Hago 3anyCcTUTb HECKOSbKO
3K3eMNIISiPOB, HO TOSMBbKO MO OAHOMY ANSA KaXAoro gucnnes.

PasnuyaTb aK3eMnnapbl NPUNOXEHUA AN pasHbIX AUCMNEEB MOXHO C MOMOLLbIO Nepe-
MEHHOMN OKpY>XeHust DISPLAY, Hanpumep, Tak
QtSingleApplication app("MySingleInstance"+getenv("DISPLAY"), argc, argv)

OpHako, He cTouT 3abbiBaTh, yTo CTaHOapTHbIN X11-aprymeHT
-display <displayname> umeet 60NbLINN NPUOPUTET, YEM NepemeHHast DISPLAY. [MosTomy

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

2.6.2. AGcontoTHbIE U OTHOCUTENbHbIE NYTH

Mpwn pa3paboTke NpuNoxeHUn cnegyeT n3dberatb NCNONb30BaHNSA abCOMOTHLIX N OTHOCK-
TenbHbIX NyTen Ana obpalleHns K barinam AaHHbIX U barinam MKOHOK. TONbKO B crydae, ecnm
pacnonoXxeHne danna sapaHee npegonpeaenieHo Kakum-nmbo ctaHgapToM U HE MEHSETCS OT
BEPCUN K BEPCUN CUCTEMbI (HanNpumep, KOHPUrypauMoHHbIN dann 1ilo. conf 3arpysdmka LILO
no yMOSYaHUIo pacnonaraeTcs B katanore /etc), MOXXHO CTaTUYHO BKMOYNTb aBCOMNOTHBIN NyTb
K JaHHOMY (panny B KoA nporpaMmbl.

Mcnonb3oBaHWe OTHOCUTENbHBIX NYTEN, COAePXKaLLUX KOHCTPYKLMN TUMA «.» N «..», MOXET

npuBecTun k c6oto paboTbl Nporpammel, T. K. OHa MOXET ObITb 3anyLieHa n3 noboro mecra.
Ecnu B npunoxeHunn Tpebyetcsa ocyLecTBUTb OCTYN K OQHOMY U3 CTaHOApPTHbIX KaTano-
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roB Nonb3oBaTensi UM CUCTEMbI (Hanpumep, kaTtanory pabovero ctona, KoTopbl ANs KaXgoro

nonb3oBaTensi CBOM), TO NyTb K JAHHOMY KaTarnory AomkeH 6biTb onpeaeneH ¢ NOMOLLLI0 Me-

TOOOB Knacca QStandardPaths (B Qt 5). [1ns nonydeHusa nyten cneumdunyecknx Kkatanoros,

ncnonb3yembixX B Fly, MOXHO BOCMNOMb30BaTbCA CpeacTBaMu, NpeaoctaBnaemMblX GmnbnuoTtekon

libflycore. B 3aronoBoyHoM pavne flyfileutils.h onpegeneHa yHKUUS:

char* GetFlyDir(FlyDir type)

rae type SIBNSIETCS nepeyncreHmem, onpegensiowmm tpebyemblii kaTtanor:

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 — kaTtanor obwmx HacTtpoek (/usr/share/fly-wm), HAQ OCHOBE KOTOPbIX Npu

nepeBoM 3anycke fly-wm CO30alTCA HadalbHble MHOMBUAOYaAlbHbIE HaCTpOVIKM ana Kaxgoro

noJib3oBaTesnd,

USER_TMP_DIR — BPEMEHHbIWN KaTanor;

USER_BASE_DIR — KaTtarlor HaCTpOeK Afisi Kaxaoro nosnb3oartens (SHOME/ . £1y);
USER_THEME_DIR — KaTanor Tem ocopmrieHnst paboyero ctona (SHOME/ . £1y/theme);
USER_START MENU_DIR — KaTtarnor cTapToBOro MeHto ($HOME/ . fly/startmenu);
USER_AUTOSTART MENU_DIR — KaTtasnor aBto3anycka ($SHOME/ . fly/startmenu unm

SHOME/ .config/autostart);

USER_DESKTOP_DIR — KaTtanor aprnblkoB paboyero ctona ($HOME /Desktop);
USER_TRASH_DIR — KaTasnor Kop3uHbl (cendac $HOME/ . local/share/Trash);
APP_SHARED DIR — KaTtanor JaHHblX Ans npunoxeHun (/usr/share/fly);
APP_DOCS_DIR — KaTtanor fJoKymeHTauum (/usr/share/doc/fly);
APP_DOCS_HTML_DIR — katanor html-gokymeHTaumm (/usr/share/doc/fly/html);
APP_TRANS_DIR — KkaTanor ¢annoB nepeBofos (/usr/share/fly/translations);
USER_TOOLBAR_DIR — KaTasnor sprblkoB AN naHenu 3agad (SHOME/ . fly/toolbar),

T. €. NaHenu GbICTPOro 3anycka, PacrosioXXeHHON Ha NaHenu 3agay crpaea oT KHOMKK «yck»;

USER_DOCUMENTS_DIR — KaTanor pana XpaHeHua OOKYMEHTOB Mosfib3oBaTensd

(SHOME /Documents), C BO3MOXHbIMW MofkaTanoramv Ansi annoB ¢ HEHYNEBbLIMU MeTKaMu

6e3onacHocTHU.

MonaepxmBaloTcst Bce kaTaroru, npeayCMoTpeHHble NakeToM xdg-user-dir, a UMeH-

HO: USER_VIDEOS_DIR, USER MUSIC_DIR, USER_PICTURES_DIR, USER_ DOWNLOAD_ DIR,
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USER_PUBLICSHARE_DIR, USER_TEMPLATES_DIR, HO B Qt-npunoxeHuax cneayer UCMOMb-
30BaTh Knacc QStandardPaths.

[aHHas dyHKUMS BO3BpaLLAeT yka3aTerb Ha cTaTu4eckyto obrnactb namaTn, cogepxallyto
TpebyeMbln abCONTHLIM NYTb. Tak, HanpuMep, BCe NPUNOXEHNS MOTYT NONy4YUTb AOCTYN K CBOUM
hannam nepeBogoB M3 KaTtarora, BO3BpaLlaemMoro no Bbi3oBy GetFlyDir (APP_TRANS_DIR).

OKOHHbIN MeHemkep fly-wm MOXET 3anyckaTb NPUMOXEHUA C HEHYNeBbIMWU MaHOaT-
HbIMW YPOBHSIMU KOH(pmnaeHUnanbHOCTU. HekoTopble NpunoXeHns Moryt He paboTtatb B cuny
TOro, YTO OHU NPOU3BOAAT 3anuCb B (hannbl C HEHYNEBLIMU YPOBHSAMW KOH(OUAEHLUMANbHOCTH.
[na ynopsigoumBaHusa Bce NpUoXeHus, KOTopbiM TpebyeTcs BpeMeHHbI KaTanor, AOMKHbI Mo-
nyYnTb NyTb K HEMY U3 NnepeMeHHon $TMPDIR. [apaHTUpyeTcs, 4TO ecnu npunoxexHue Obino
3anyLweHo C HeHyrneBbIM YPOBHEM KOHMUAEHLUMANbLHOCTU, TO $TMPDIR AN 3TOr0 Npusioxe-
HWS BblCTaBMeHa Ha KaTanor, No3BONSALWNA B HErO nNucatb/4ntath. [Monyyunte CBOM BPEMEHHbIN
KaTtanor NpunoXeHne MOXeT C MOMOLLbIO CTaH4apTHOM PYHKUMN getenv ("TMPDIR") mnu 6o-
nee obLWMM BbI30OBOM GetFlyDir (USER_TMP_DIR) u3 6bubnuotekn libflycore. AHanormny-
Hoe cnpaBegnmBo U Ans katanora «Mon AOKYMeHTbI» — GetFlyDir (USER_DOCUMENTS_DIR)
n (M) NnepemMeHHon OKpyXeHust SUSERDOCDIR M kaTtanora ¢ MKOHKamMu paboyero ctona —
GetFlyDir (USER_DESKTOP_DIR) u (Unn) NnepeMeHHON OKpyXeHus $DESKTOPDIR U T. 4.

HaunHas ¢ BapmaHTa ucnonHexHma OC CH 1.6 pekomeHgyetcs BMecTto $TMPDIR MCMOSb-
30BaTb NepemMeHHyo $SXDG_RUNTIME_DIR.

Cnocobom yCTaHOBKM M MOMNyYeHUs MyTen K OCHOBHbIM KaTaroram siBNSeTca naket

xdg-user-dirs (CM. ero onvcaHue), Koornepauusi C KOTOpbIM yXXe peannsoBaHa B libflycore.

2.6.3. CpeacrtBa pa3paboTku

Ipadmyecknin nHTepdenc AormKeH BbITb MHTYUTUBHO NOHATEH Nonb3oBaTento. uanoru n
OKHa pasHbIX NPUMOXEHWU OOMKHbI BbIMaAeTb eanHoobpasHo. YacTUYHO 3TO JOCTUraeTcs 3a Cc4ET
ncnonb3oBaHus rpagudeckon Gubnuotekn Qt 6e3 nepeonpegeneHns napaMmeTpoB Mo YyMOMYaHuIo,
HO KOHEeYHasi OTBETCTBEHHOCTb NEXNUT Ha pa3paboTynke npunoxeHus. [ns obecnevyeHns nerkoctu
Moaudumkauum n egmHoobpasna npu paspaboTke rpadmyeckoro nHtepdgenca HacTosaTeNbHO
pekomMmeHayeTcs ncnonb3oBatb hopmbl Qt Designer.

[ns obneryeHnsa n yHudmkaumm paspaboTkm npeaoctaBnsercs psg 6ubnmoTtek, OCHOBHbIE
n3 KoTopbiX 1libflycore n libflyintegration. B HUX cogepxatcsa oblimne ans npunoxXeHum
Knaccol (B T. 4. 1 rpacuyeckne), yHKLUUN 1 CTPYKTYPbl OAHHbIX.

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

pa3bop dannosB desktop entry [8];

AOCTYMN K TeMam UKOHOK [9];

B3aUMOOENCTBUE C MEHEI)KEPOM OKOH;

dopmupoBaHne abCcomnTHbLIX NyTEN K harnam paboyero crtona, Bknwodas dansbl
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pycudukauum, NoOMoLn 1 T. 4.;

- gononHuTenbHble 3agayn, He Tpebytowme GUI.

bubnuoteka 1ibflyintegration — 6mbnumoTeka, cogepxallasa oblume ans Bcex npuno-
XEHUIN anemeHTbl rpadmyeckoro nHTepderica, 6asmpytowmecs Ha Qt, Takme kak MeHro «lomoLLb»
n gnanor «O nporpamme...» 1 ap., a Takke psg BCnomoratenbHbIX yHKUUA.

Mcnonb3oBaHne ykaszaHHbIX OUMBNMOTEK MOXET CYLLLECTBEHHO YCKOPUTbL pa3paboTky npu-
NOXEHNN N UX NHTErpauunto ¢ paboynm CTonom.

[lononHuTenbHO NpegocTaBnaTCa GUbnmnoTekn:

- libflyuiextra — An8 AONOMHUTENBHbLIX 3NIEMEHTOB rpaduyeckoro MHTepdenca;

- libflyuinet — ANns 3NEMEHTOB HAaCTPOWKKN CETH;

- pan opyrux, BKo4Yas 6ubnuoTtekn Ans BbINoMHEeHUs (ainoBbIx onepaumi.

2.6.4. llokannsauus
Bce 3aronoBku 1 Hagnucy OOMmKHbI ObiTb BbIMOSTHEHBI HA PYCCKOM A3bike. Jlokanusaums

BbIMNOMHSETCA CpeacTBaMu U B COOTBETCTBUU C pekoMeHaaumammn Qt (noapobHee cm. [2.5.3)).

2.6.5. Inanorn

Bo Bcex gmanorax OOMmKeH UCNonb30oBaThCA Knacc QDialogButtonBox, Kak CKpbiBa-
IOWMIA geTanm nepeeoga M pasmelleHmss KHOMoK. AHanNorM4yHo B guanorax-macrepax LOSMKeH
ncnonb3oBaTbCst HAbop KHOMOK MO yMonyaHuo. HectaHaapTHLIN COCTaB KHOMOK, UX pacnonoxe-
HWe U pacCTOSIHUSA AO0MNYCKaKTCA TONbKO AN CNOXHbIX HECTaHO4AaPTHbIX Anasnoros. [NporpaMmmsl,
UMetoLLIME OManoroBbii MHTEPMENC, AOMKHbI NOAAEPKUBATE CReaYOLWNe «Kropavme» KnaBuLLn:

- <Enter/Return> — 3kBMBaneHT HaxxaTtusa kHonku [Aa];

- <Escape> — aKkBMBaneHT HaxxaTus kHonkn [OTMeHa];

- <F1> — BbI30B NomoLmM A4nsa gnanora (onumMoHansHo).

[na 3apaHnsa «ropsymx» Krnasuw AN TUMUYHBLIX OEeNCTBUM B Knacce QKeySequence
CyLLeCcTBYeT crneyuarnbHblh Enum: QKeySequence: : StandardKey. Ero anemMeHTbl U Hago uc-
nonb3oBaTb, HaNpUMep, NpU Co3gaHUN TakMx TUMOBbLIX AENCTBUN, KaK: KONMpoBaHWe, BCTaBKa,
cosfaHue, yaaneHue v T. 1.

OTmMeTMM napy MOMEHTOB MpPU UCNONb30BaHUKM Auanora-mactepa (QWizard). He cnegyet
6e3 HeobxoaMMOCTM NepeonpenenaTbe CTUIb 3TOro AManora nNo ymonyaHumio (ClassicStyle).
Mpy HanNUuYMKM COOTBETCTBYIOLLUX 3NIEMEHTOB AN3alHa UX HAL4O UCMNONb30BaTb CTaH4APTHLIM CMOo-
cobom QWizardPage: : setPixmap (). [pn 3aTOM NnepBas n NnocnegHsast CTpaHuubl, Kak NpasuIio,
AOMMKHbI ObITb C BBOAHBIMU 1 3aKITHOYNTENBbHBIMU NOSACHEHNSAMWN Y UMETb TONbKO BOKOBLIE KAPTUHKM
(watermark, cneBa, He Bonee TpeTn WMPUHbBI Ananora 1 BbICOTOW, PaBHOW BbICOTE Auanora).
[MpOMeXyTOYHbIE CTPaHULbl, HA KOTOPbIX OCYLLECTBISIETCA OCHOBHOE B3aUMOLENCTBUE C MOJb30-

BaTesnem, JOJIKHbl MMETb KapTUHKY CBEpPXY, CoaepXallylo, KaKk npaBuiio, Hap4aay C KapTuHKamMmu
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(banner, logo) Takke n nosicHeHUs K Tekylien ctpaHuue (title, subtitle).

2.6.6. MeHIO

TUNUYHOE MEHI0 NPUNOXEHUSA JOSMKHO MMETb NPUMEPHO CreayoLWY CTPYKTYpY: «danny,
«[paBka», «...», «[lomoLb».

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

MeHto «Dann» MOXeT COCTOSATb U3 CrieayroLmnX NyHKTOB:

«HoBbIn» nnu «Cospnatb»

«OTKpPbITb...»

—pasgenuTenb—
«3aKpbITb»
«CoxpaHuTb»

«COXpaH1Tb KakK...»

—pasgenuTenb—

«lNevaTtb...»

—pasgenuTernb—

«Bbixog»

—pasgenutens—

«Cnncok nocnegHux oTKpbiBaBLUMXCA ¢dannoB»

MyHKT «Bbixoa» AOmKeH nMeTb NMMbBOo CTaHAAPTHYIO MKOHKY 13 TekyLlen TeMbl «application-
exit», «Actions», NMO6O HE METb MKOHKMN BOODLLIE.

BHUMAHMUE! Hukakasa gpyrast KoOHKa He O0SMKHA UCNoSb30BaTbCa OS5 9TUX Lienen.

MeHto «[MomoLb» nmeeT PUKCUPOBAHHYIO CTPYKTYpPY, KOTOpasa LOMKHA UCMNOMNb30BaTbCA
BO BCEX MPUNOXEHUSIX:

«CopepxaHue F1»

«O nporpamme...»
6e3 kakmx-nnbo cenapatopoB M MKOHOK. Kak uckntodeHne y «CogepxaHve F1» pgonyckaetca
nkoHka «help-contents», «Actions». PekomeHayeTca ncnonb3osatb Krnacc FlyHelpMenu (TOMbKO

NpU YCNoBuUM NPaBUIIbHOTO UCNONb3oBaHUs £1yInit ()).

2.6.7. CoxpaHeHue HacTpoeK

Kaxxgoe npunoxeHue, 3aBepLuasi CBOK paboTy, AOMKHO COXpaHATb Habop NnapameTpoB.
Kak MUHUMYM, NpUnoXxeHne AOMKHO COXPaHUTb CBOU pa3Mepbl (BbICOTY U LLUMPUHY, YCTAHOBIIEHHbIE
nonb3oBaTenem), nponopuuu pasgenutenen (splitter) n konoHok (ecnu ecTb), pasamepbl BaXXHbIX

Ananoros, NonoXeHue nnaealoLwmx naHenen nHCTpyMmeHToB (toolbars) u 1.n. B 3aBucumocTu ot
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crneumdukn peliaemMon 3agadm, MoxeT NnoTpeboBaTbCA COXpaHEHNE KakMX-NMBO AOMNONMHUTENBHbIX
napamMmeTpoB. Hanpumep, pekoMeHOyeTcsa COXpaHATbL/BOCCTaHaBNMBATL TAKOE€ COCTOSIHME OKHa,
Kak «maximized» n/vnn «minimizedy», HO ny4ylle BCe COCTOSIHME OKHa B LienoM — windowState
(cMm. QWidget B Qt-gokyMeHTaumn). EAMHCTBEHHbINM NapaMeTp, KOTOPbIA MPUNOXEHUIO HENb3s
COXpaHsATb NPV 3aBEPLUEHUN, @ MOTOM BOCCTaHaBNMBaTb NpU 3anycke, — No3uUMsi OKHA Ha aKpaHe,
NCKNIOYEHNE — Kakne-nmbo cneuunanbHble gnanorn n coobuieHns, Tpebyrolwme HemeaneHHoro
BHMUMaHMs oneparopa.

[nsa coxpaHeHnsa/BOCCTaHOBMEHMST HACTPOEK CneayeT UCNOoMb3oBaTh BO3MOXHOCTHM Knacca
QSettings, KOTOPbIA BEPET Ha cebsa 3agayun onpenerneHns Mecta pacnosioXkeHust KoHdurypa-
LMOHHOro dparna, cCoxpaHeHusi NnapamMeTpoB B BMAE ONpeaeneHHOM CTPYKTYpbl U U3BIeYeHns
AaHHbIX NapameTpos. [Npu 3ToM cneayert:

- MOMHOCTbLIO Nonaratbecs Ha 6ubnuoTeky Qt B Bonpoce BblIboOpa MecTa COXpaHeHus;

- B Ka4yecTBe key B QSettings::value/setValue (key, value) MCnosib3oBaTb

[/programName[/sectionName] ] /parameterName. Torga aBTOMaTU4eCKn B HYX-

HOM MecTe Bubnmnotekon Qt Byget cosgaH (OTKPLIT) KOHPUIYPALMOHHBIN dhans ¢ cekumnen

sectionName M NapamMeTpoM parameterName = value. [lpn aTOM, €Cnu Ucnosnb3o-

Banacb yHkumsa flyInit (), TO B Ka4yeCTBe UMEHM NapamMeTpa crieayeT UCnosb3oBaTh

TONbKO parameterName, T. K. Npedukc byaet aBToMmatnyeckm chopMmMpOBaH C y4EeTOM

NMEHN NPUNOXEHUS N HAa3BaHUS OpraHn3aLuni.

HaunHasa ¢ ouepegHoro obHoBneHmns OC CH 1.5 pabouunn cton Fly umeetr HeCKonbKo
pexXMmMoB paboTbl (OObIYHBIN pabounr CToN, NAAHLIETHbLIN, MOOUIbHLIN, 6Ge3onacHbIn), BbIOK-
paeMbIX onepaTtopoM B O4HOM M3 MeHH rpadudeckoro Bxoga. COOTBETCTBEHHO, HEKOTOPLIM
nporpaMMmmMamM MOXET NMOHAaA0BUTLCA COXPaHATb Pa3Hble HACTPOMKK ANs pa3HbiX pexumoB. Mvs
pexnma MOXHO OnpeaenuTb Mo NnepeMeHHon $SDESKTOP_SESSION, M UCMOMb30BaTb €ro Ans

COXpaHeHUda HaCTPOEK B pasHbIX CeKUMAX QSettings.

2.6.8. \cnonb3oBaHMe TéM MKOHOK

Kaxgoe npunoxeHwe AO0MKHO MCNONb30BaTb TEMY MKOHOK Ansa obwieynotpebuternb-
HbIX MKOHOK. [1ns1 aTOro B knacce QIcon ecTb cTatndeckmn metog fromTheme. Takke MOX-
HO BOCMOSb30BaTbCs MeTogamMu knacca FlyIcon: fromTheme U withEmblems. B otnuume ot
QIcon: :fromTheme, FlyIcon: : fromTheme NO3BONSET 3a4aBaTb 3MOEMbI, KOTOPbIE JOMKHbI
ObITb HaNoOXeHbl Ha MKOHKY. B BonblUMHCTBE CUTyaunin UCNonb3oBaHMe QIcon: : fromTheme
Oyget Haunydwmm Bblibopom. CrieayeT OoTMETUTb, YTO OO6bEKTbl QIcon, BO3BpaLLAEMble 3TU-
MU BbI30BaMU, NMOArPYXatT n306paxkeHnst MKOHOK onpeaerieHHOro pasmepa TOMbKO No Mepe

HeobxoanMoCTw.
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Mpumep
int main (int argc,char **argv)
{
QApplication app(argc, argv);

app.setWindowIcon(QIcon: : fromTheme ("accessories-text-editor"));

Cnenyet 06patuTb BHMMAHWE, YTO HYXXHO 3aaBaTb TOSMIbKO MMS UKOHKM 6e3 paclunpeHus.
lNpy Heygoa4yHOM M3BMEYEHUU NKOHKM N3 TEMblI MOXHO MUCMOMb30BaTb BCTPOEHHYIO UKOHKY. Me-
TOAbl QIcon: : fromTheme N FlyIcon: : fromTheme nMetoT and aTtoro napameTp fallback.
YHUKanbHbl€ MKOHKM, KOTOPbIM HET aHanoroB B TeMe, MOryT ObiTb «BLUUTbI» B NpunoxeHue. B
OC ucnonbayetca Tema fly-astra, cooTBeTcTBYlOWAs kak lcon Naming Specification [9], Tak n
HekoTopbiM ocobeHHocTaAM KDE4. Npu aToM ncnonb3oBaTtb MMeHa MKOHOK, NpuHATbIE B KDE3,
y>Xe Hesnb3sl.

HaunHas ¢ ouepegHoro o6HoBneHnss OC CH 1.6 B COOTBETCTBMM C OOLLIMM «MIOCKUM»
An3anHoM nosBunach «nnockas» tema fly-astra-flat, Hacnegywwasa TeMmy fly-astra.

Ecnu Bo3HUKaeT pegkas Heob6Xo4MMOCTb nonyyaTb NyTU K oansiam MKOHOK, TO MOXHO
BOCMOMb30BaTbCA KraccoM FlyIconTheme u3 libflycore, KOTOPbIA NO3BONSET

- OTKpbIBaTb CYLLECTBYHOLME TEMbI UKOHOK;

- co3faBaTb HOBblE TEMbI;

- pefakTupoBaTh TEMbI,

- COXpPaHATb U3MEHEHUS;

- nosy4aTb NOSHLIN NYTb K MKOHKE MO ee KOPOTKOMY UMEHW, padMepy U KOHTEKCTY;

- nonyyaTb NOSHbIA NYTb K UKOHKe no HasBaHuio MIME-Tuna;

- PS4 OpYyrux BO3MOXHOCTEMN.

Knacc FlyIconTheme NOMHOCTbIO peanuayeTt ctaHgapT «lcon Theme Specification» ot
X Desktop Group, Bknoyas mexaHu3mMbl HacriegoBaHus [9).

Ons eanHoobpasus BHELLHero Buaa MO>XHO ncnonb3oBaThb VMKOHKM
media-playback-start U media-playback-stop (KOHTEKCT Actions) gna 3anycka
N OCT@HOBKW CEPBUCOB U CNyx6. [Ina nepemMeLleHnsa anemMeHToB Mexay CrmckaMmm noaxoasTt
MKOHKM lleftarrow M lrightarrow (KOHTEKCT Actions). B cammx cnuckax He cnegyet
©e30CcHOBATENBHO OTKMOYATb PEXMM MHOXECTBEHHOMO BblAENEHUS.

TeMbl MKOHOK pacnonaratTcs B /usr/share/icons/, rge Kaxaon TeMme COOTBETCTBYET
OOHOWMEHHbIV KaTanor. Ecnn y npunoxeHnsi eCTb COBCTBEHHbIE dhaisbl MIKOHOK, TO NPW YyCTaHOBKe

NMPUNOXXeHNA OHU aobasnsoTcs B TeMy hicolor.
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Tema MKOHOK BKItovaeT B cebs Habop MKOHOK 1 dhan onucaHms TeMbl index . theme.

Habop nkoHOK npeacTtaBneH B BUAE Katanoros ¢ dpannamm MKoHOK. Kaxabin katanor
COAEPXUT dhansibl MIKOHOK onpeaeneHHoro pasmepa 1 maclitaba gng KOppekTHOro oTobpaxxeHus
WMKOHOK B rpadomnyeckom nHTtepdence He3aBUCUMO OT paspeLleHuns akpaHa. Kpome Toro doannsol
MKOHOK CrpynnupoBaHbl NO KOHTEKCTY (MKOHKW AN NPUNOXEHU, Ans otobpaxeHus OencTBUi

WUAN COCTOSIHUIA 1 T.4.).

Mpumep
KaTtanora ¢ ukoHkamu pasmepa 48x48, KOHTeKCT Applications

/usr/share/icons/fly-astra-flat/48x48/apps

daiinbl MIKOHOK MOryT BbITb B pacTpoBOM dhopMaTe png UM B BEKTOPHOM hopmaTte svg.

®ann index.theme onucbIBaeT TeEMY MKOHOK N CTPYKTYpPY KaTarioros ¢ dpannamMmm nko-
HOK. ®ann JormkKeH Ha4YMHaTbCs € cekuumn [Icon Theme], cogepXaHue KOTOPOW NpuUBeaeHo B
Tabnuue [1]

Taobnuuya 1
Knitoy OnuncaHue Ob6s3aTenbHbIN
Name Nmsa Tembl Ha
Name[ru] Mms Tembl Onst pyCCKOro CUCTEMHOTIO A3blka Het
Comment OnucaHune Tembl Ia
Comment [ru] OnucaHne TeMbl ANs PyCCKOro CUCTEMHOTO SA3blka Het
Inherits Nms Tembl, KOTOpYIo HacneayeT faHHas. BoaMmoxHo ykasatb | Het
yepes 3anAaTy HECKOMBbKO TEM.
Ecnu dann nkoHkn He ByaeT HanaeH B 4aHHOW Teme, NOUCK
NPOOOIMKUTCA B HAacnegyemon Teme (M peKypCMBHO BO BCEX
HacreagyeMblx Temax)
Directories Cnuncok kaTanoros ¢ panamm MKOHOK AaHHOW TeMbl C yka- | Ja

3aHMeM OTHOCUTENbHbLIX MYTeNn, pasaeneHHbIX 3anaTton. Kax-
Abl YKa3aHHbIN KaTanor 4oimkeH ObiTb onMcaH B COOTBET-
CTBYOLWEN cekunn darna index . theme

ScaledDirectories | [JononHUTENbHBIA CANCOK KaTanoros ¢ dansiamm MKOHOK | Het
JAaHHON TEMBbI.

K AaHHbIM KaTanoram obpalualTcs TONMbKO peanunsauunu,
nogaepxuBarowme macwtabupyemble katanoru. Knwoy mc-
none3yetcsa gns obecneyeHns COBMECTUMOCTU C peanusa-
LUMSMU, KOTOpble He nNogaepXmnBatoT MacliTabnpoBaHme

Hidden CkpblBaTb TeMy B rpaduyeckon nporpamme Bblibopa Tem. | Het
Mcnonb3yeTcs Ana pe3epBHbIX TeM UKOHOK. BO3MOXHbIe
3HavyeHuda: true, false

Example msa darina UKoHKKM, KOoTopbin ByaeT ucnonb3oBaTbes B | HeT
KadyecTBe npumepa Tembl B rpadpuyeckoM uHTepdence Bbl-
6opa Tembl
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Kaxablin kaTanor, ykasaHHbli B kntode Directories (cM. Tabnuuy [1), AomkeH GbiTb
onMcaH B COOTBETCTBYHOLLEN CEKUUN. B kayecTBe MMEHM CEKUUM YKa3biBAETCHA OTHOCUTENbHbLIN

nyTb kaTanora. CogepxxaHue cekuumn npuseneHo B Tabnuue 2]

Tad6nuua 2

Krito4 OnucaHne O6sa3aTenbHbIN

Size HomuHanbHbIN (He MacwTabupoBaHHbIN) pasmep MKoHOK B | [a
AaHHOM KaTanore

Scale LleneBon mactab MKOHOK B AaHHOM kaTanore. Ecnu kntoy | Het
OTCYTCTBYET, TO NpMHMMaeTcs 3HadyeHue 1. Katanor, mac-
wrab koToporo otnuyaeTtcd ot 1, JOMmMKeH ObITb yka3aH B
cnucke ScaledDirectories ana obpaTHOM COBMECTUMO-
cTH

Context KOHTEeKCT, B KOTOPOM MCMOMb3yeTca UKOHKa. VcnonbayeTtcs | Het
AnNs rpynnMpoBKM MKOHOK, YTO MO3BOMSET peanusauusm
KnaccmumumMpoBaTb U COPTUPOBATL MKOHKMN.

B0O3MOXHble KOHTEKCTbI:

- Actions — MKOHKM OENCTBUKN, KOTOPble UHULMNPYET NoMb-
3oBarenb. Hanpumep, «CoxpaHuTb Kaky»;

- Applications — MKOHKM NPUNOXEHWIA, HAaNpUMmep gimp;
- Devices — MKOHKW YCTPOWCTB, HaNnpumep npuHTepa u
KnaBuaTtypbl,

- Places — VIKOHKM OBGBLEKTOB, KOTOpble SABMAKTCA Ya-
CcTbto harnoBon cuctembl. Hanpumep, katanorn «Pado4uni
cTonb» U «CeTtby;

- MimeTypes — UKkoHkn MIME-Tunos

Type Tun pasmepa MKOHOK B JaHHOM KaTtanore. BoamoxHble 3Ha- | HeT
YeHus:

- Fixed — hMKCMPOBaHHbIN;

- Scalable — macwTabnpyemsbli;

- Threshold — NOPOroBbIN.

Ecnu knio4 oTCyTCTBYET, TO NO YMOMYaHUIO NpUHMMaeTCcA
3HavyeHue Threshold.

B 3aBncmMMocCTM OT BbIGpaHHOro TnNa pa3mepa B CeKUMmn Mo-
ryT ObITb yKasaHbl AOMOMHUTENbHbIE KINHO4YM (CM. onncaHue
Kntoven MaxSize, MinSize n Threshold)

MaxSize Kniou ykasbiBaeTcs, ecnu 3agaH Tvn pasmepa Scalable. | Het
3agaeT MakcumanbHbIN (HE MaclTabnpoBaHHbIN) pasmep,
A0 KOTOpOro MoryT 6biTb MacwTabpoBaHbl MKOHKW B AaH-
HOM kaTanore. Ecnu knwo4y He ykasaH, TO MCMonb3yeTcd
3HayeHve Size

MinSize Koy ykasblBaeTcs, ecnu 3agaH Tun pasmepa Scalable. | Hert
3apgaeT MYMHMManbHbIN (He MaclTabupoBaHHbLIN) pasmep,
A0 KOTOpOro MoryT 6biTb MacwTabpoBaHbl MKOHKW B AaH-
HOoMm kaTtanore. Ecnu kntod He ykasaH, TO MCMonb3yeTcs
3HayeHue Size
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OkoHyaHue mabnuusei 2

Krito4 OnucaHne Ob6sa3aTenbHbIN

Threshold Kntoy ykasbiBaeTcsi, ecnuv 3agaH tvn pasmepa Threshold. | Het
MKOHKM 13 gaHHOro kaTanora MOXHO UCNoNb30BaTb, €Crv
nx pasmMep otnuyaercst ot Tpebyemoro (He macwTabupo-
BaHHOro) He bornee YyeM Ha 3agaHHoe 3HadeHune. Ecnu knioy
He yka3aH, TO UCMOMb3yeTcs 3HaYeHne 2

B obuwem cnyyae ons cosgaHus HOBOWM TEMbl MKOHOK HEOBXOAMMO:

1) cosgatb B /usr/share/icons/ KaTanor HOBOW TeMbl WKOHOK, Harnpumep
fly-astra-flat-modified;

2) cospgartb B Katanore /usr/share/icons/fly-astra-flat-modified cpann onu-

CaHusi HOBOM TeMbl index . theme.

Mpumep

[Icon Theme]

#0nucaHue TEeM:H

Name=fly-astra-flat-modified
Name[ru]=Tema Astra flat um3MeHeHHas

Comment [ru]=M3MeHeHHasa IIJIoCKad TeMa HKOHOK nOyda Astra Linux

Inherits=fly-astra-flat

Directories=48x48/status, 64x64/status, 128x128/status, 96x96/status,
192x192/status, scalable/places

#OnucaHue kaTasioroB c QamnaMyu HKOHOK

[48x48/status]
Size=48
Context=Status

Type=Threshold

[64x64/status]
Size=64
Context=Status

Type=Threshold



30

[128x128/status]
Size=128
Context=Status

Type=Threshold

[96x96/status]
Size=96

Context=Status
Type=Threshold

[192x192/status]
Size=192
Context=Status
Type=Threshold

[scalable/places]
Size=22
Context=Places
Type=Scalable
MaxSize=192
MinSize=22

[laHHasa Tema BKNOYaeT n3aMeHeHHble aMmbnembl Astra Linux, a Takke N3MEHEHHbIE MKOHKN

00BbEKTOB (hannoBon CUCTEMBI;

3) B /usr/share/icons/fly-astra-flat-modified co3gaTb KaTanoru, nepedmnc-

neHHble B panne index. theme;

4) B KaxObl CO30aHHbIN KaTanor NOMecTnTb han MKOHKM COOTBETCTBYHLLENO pasmepa,

npw 3TOM B KaTanor scalable/places AOMKEH ObITb NOMELLEH (hani B BEKTOPHOM

dopmate svg, Noaaep>xmearLemM nameHeHme maclitadba 6e3 yxyaweHnsa kadyecTsa.

MpumeyvyaHne.

padnyeckas ytunurta fly-admin-theme NpoBepseT HaNM4YMe B TeMe, a TakkKe B Ha-
cnegyemMblx TeMax, criefyroLmnx NKOHOK:

1) user-home, pa3mep 32x32, KOHTEKCT Places;

2) user-trash, pa3amep 32x32, KOHTEKCT Places;

3) user-desktop, pa3amep 32x32, KOHTEKCT Places;

4) preferences-system-time, pa3mep 32x32, KOHTEKCT Applications.

Ecnun gaHHble MKOHKM OTCYTCTBYHOT B TeMe (C y4eTOM HacnegoBaHusi), To Tema He ByaeT otobpa-
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XaTbcsl B cnucke Bblbopa B yTunute fly-admin-theme.

2.6.9. MIME-Tunsbi
B 6ubnuoteky 1ibflycore BKMOYEHa YacTb, peanusytowas APl ana aetektnposaHus
MIME-Tnna ntoboro ganna (peanusaumsi cootBeTcTBYloLero crangaprta freedesktop.org [10]).

Qt-npunoxeHnst AOMKHbI UCNONb30BaThb Knacc QMimeDatabase.

2.6.10. Ucnonb3oBaHMe 3BYKOBOWN TEeMbl

HauuHas ¢ Bepcunn 2.1.0 naketos fly-wm, fly-admin-wm, flycore, flyui, fly-data B paboyem
ctone Fly BHegpeHa nogaepka cneumdukauum ansa 3sByKOBbIX TEM U HAUMMEHOBaHWA 3BYKOB [10].
Kaxxgoe npunoxeHue, xenarowlee nonb3oBaTbCA 3ByKaMn U3 3TOW crieyudukauum, OOMKHO
MCNONb30BaTb TEKYLLYH 3BYKOBYIO TEMY, BbIOpaHHYO NMonb3oBaTenieM B HacTponkax paboyero
ctona Fly. lns aToro npegHasHa4veH knacc FlyIconTheme, NO3BOSMSOLWLMNA:

- OTKpbIBaTb CylleCTBYyOLINE TEMbI 3BYKOB;

co3gaBaTb HOBbIE TEMbI;

penakTnpoBaTb TEMbI,

COXpaHATb UBMEHEHUA,

nosilydatb MOMHLIW NYTb K (bansly 3ByKa No ero KOPOTKOMY UMEHMU, NoKanu n npoounio;

pag opyrnx BO3MOXHOCTEN.

Knacc npaktuyecknm NonHocTbio peanuayeTr ctaHgaptbl Sound Theme and Naming
Specifications [16] ot X Desktop Group (freedesktop.org), Bkntovyasa mexaHuambl HacnegoBa-
HUS.

M3 Tekywen ana paboyero ctona 3ByKOBOM TEMbI MO MMEHU (00s3aTENbHO), Nokanu (He
obsA3aTenbHo) 1 npodunto (He obsi3aTeribHO, HO OBbIYHO 3TO «Stereo») MOXHO MOMYYUTb MOSHLIN

nyTb K TPebyloLLeMycsi 3BYKY, Hanpumep, creaylowmm obpasom:

Mpumep

#include <fly/flysoundtheme.h>

int main (int argc,char **argv)

{
char soundPath[PATH MAX];
//nonyuuTs nomnHeEM NyTh B soundPath no umenu ("dialog-warning")

//mo mokamnu (nycTo "" - HeoOsa3aTeNbHHE apryMeHT) U

//npodurmo ("stereo" - OOHUHO CTepeo, HO HeoOs3aTEJILHHN apryMEHT)
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if ( FlySoundTheme::getSound("dialog-warning","", "stereo",soundPath) );

else {//He HamnpeH

Mpun aTom knacc cam nogdepet pacwmpeHme ang 3Byka (06bIYHO «.wav»).

Mpn Heyaa4YHOM U3BMNEYEHUN 3BYKA M3 TEMbl AOSMKEH MCMNOMNb30BaTbLCS NMMOO BCTPOEHHbIN
3BYK, NMMOO HUYero. YHMKarnbHble 3BYKU, KOTOPbIM HET aHanoroB B cneundukaunmn [16] 4OmKHbI
NOCTaBMATLCA BMECTE C MPUNOXEHNEM.

[Ons ynobcTtBa nporpammmncTa anst Hekotopblx oyHKUum flycore ectb cooTBeTCTBYOLLNE
Qt-gyHKUMK (wrappers) Bo 1ibflyui, Hanpumep, QString flySound(...).

Cneundumkaummn [16] n nx nopgaepxka Bo flycore/flyui (cm. flysoundtheme.h n
flyui.h) gaoT BO3MOXHOCTbL nony4yartb NyTb K 3ByKOBOMY (hansny. Ero ganbHenwee ncnonb3oBaHve

(MpovrpbiBaHne) NOMHOCTBIO NEXUT HAa CAMOM MPUNOXKEHUMN.
2.7. NMpumep npocTenlero NPUOXKeHUA ¢ ucnonb3osaHuem flybuild

PaccmoTtpum npumep npoctenwero npunoxenus fly-demo, BbiBOAALLErO NpU 3anycke Ha
3KpaH OKHO C COOBLLEHNEM O HANMUYUN MU OTCYTCTBUM NMpaB NPUBUIIErMPOBAHOrO NOfb30BaTeNs.
#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 sample Fly"));

if (geteuid() != 0)
QMessageBox::critical(nullptr, QObject::tr("Unprivileged user"),
QObject::tr("You run the program as an unprivileged user."

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

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

));

return O0;

}

2.7.1. MNepeBoA Ha pycCCKUN A3bIK

Mpun cosgaHnn NpUNoXeHUss CTPOKU TEKCTa, nognexawiero nepeBony Ha pyCccKuin s3blkK
AOIMKHbI ObITb OTMEYEHbI BbI30BaMN tr () :

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

[na cosgaHus ncxogHoro panna gnsa pycckoro nepesoga crnenyeT BOCMONb30BaTbCA
KoMaHgon lupdate -verbose fly-demo.pro. B pesynsrate paboTtbl aTon KOMaHabl Oyaet
co3gaH dann fly-demo_ ru.ts, cogepXaliun CTPOKU, OTMEYEHHble B UCXOOHOM KOOE Kak
nognexawyme nepesoay.

CobCTBEHHO NEpeBO[ OCYLLECTBNSAETCA C MOMOLLBb rpaddMyeckoro WUCTpPyMeHTa
linguist:

linguist fly-demo_ru.ts.
[Mpu 3TOM KaXXOon CTpoKe M3 ucxogHoro pavna fly-demo_ru.ts CTaBUTCA B COOTBETCTBUE

PYCCKMIA NepeBoA, KOTopbI 1 ByaeT ncnonb3oBaH npu paboTe naketa.
2.8. Bzaumopgencrteue ¢ pabouynmm cTonom

2.8.1. IKOHKM 1 3aronoBKN OKOH

Qt gaet gocTatodHO PYHKUMIA NS YCTAHOBKWN 3arofioBKOB, MKOHOK M MOAMMUCEN K MKOHKaM
ANs1 BbICOKOYPOBHEBbBIX OKOH NpunoxeHun. Crneayet obpatntb BHUMaHME Ha obA3aTenbHble K
MCNOSIb30BaHUID MEeToAbl Knacca QWidget: setWindowTitle U setWindowIcon. [Npu aTom
crnegyeT NpuaepXXmMBaTbCs Creayowmnx pekoMmeHgaunm. 3aronoBoK OKHa (hopMUpyeTca B TaKOM
nopsaake:

[ums oTkpeiTOoro Qanmna - ] UMA OPUIIOKEHUS

rge mMsi OTKpHTOro Qaiiyia COOTBETCTBYET MMEHU (hawnna, Kak npasusio, 6e3 nomnHoro nyTw,
OTKPbITOrO B aKTUBHOM OKHE MPUIOXeHUs;

UMsI TIPUJIOKEHUS, KaK MpaBuio, COOTBETCTBYET €ro Ha3BaHUIo B MeHto «[llyck» (naHenu
ynpaBreHna) unv getannanpyer ero.

Moannck K MKOHKE MOXHO 3agdaBaTb C NoMoLWbio setWindowIconText. OHa, Kak npaBu-
N0, COOTBETCTBYET 3arofioBKYy OKHa U MOXET BbITb KOPOYe ero B CBA3U C TEM, YTO NPOCTPAHCTBO

AnNsl Hee KpanHe orpaHuyeHo. Hanpumep, B NogNUCK K MKOHKE MOXET OTCYTCTBOBaTb UMA dhanna,
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€eCnn NPUINOXEHNE N3MEHSIET TONbKO OANH dains, HanpuMmep, cogepxalmm TeMmy paboyero crtona
nnNun «ropayvme» knaevwn. B npuHumne, gonyckaetcs, 4Tobbl 3aronoBoK OKHa U (Mnn) NoANUCH K
WKOHKe cofepiKanu TONbKO UMS MPUIOXKEHUS.

MIKOHKY Mo ymon4yaHuio Ans BCeX OKOH MPUNOXeHNs MOXHO 3aAaTth C MOMOLLbI0O MeToaa
QApplication: :setWindowIcon.

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

apryMeHT.

2.8.2. CucteMHbIN Tpen

JTrobasa nporpamma pabo4yero crona, Npu3BaHHasi MOCTOAHHO HaxoauTbes B paboTte, ons
9KOHOMMM 9KPaAHHOro NPOCTPaHCTBA AOSMKHA NPeaoCTaBNATb NOfb30BaTENO BO3MOXHOCTb CBOEMO
CBOpay4MBaHus B TpeW U BOCCTAHOBMNEHMS 13 Hero. Cambli NpOCTON NyTb ANs NPOrpaMmMHON peanu-
3auum aToro — mucnonb3oBaTtb Qt-knacc QSystemTrayIcon, peanusylowmin ctangaptol [13], [14].
Mpwn ycTaHOBKe MKOHKM Ans QSystemTrayIcon pekOMeHOyeTcs UCnonb3oBatb QIcon, KOTopas
MOXET BblAaBaTb N306paxeHUs BCEX TUNNYHbIX Pa3MepoB (CM., Hanpumep, QIcon: : fromTheme).

HauunHas ¢ ouepenHoro obHoeneHmss OC CH 1.6 nosiBunacb BO3MOXHOCTb MCMNOMb30BaTb
Ans naHenu 3agad (tTpesa u Tynéapa) MOHOXPOMHbIE TEMbl MKOHOK fly-astra-flat-white u
fly-astra-flat-black. [punoxeHne MoxeT pasMecTuTb CBOWN YpHbIE N Benble MKOHKKN, Npea-
Ha3Ha4YeHHble AN Tpes, B 9TU ABe TeMbI, U NepekntodeHne byaet npomcxoanTb aBTOMaTUYECKM

npun CMeHe LBeTa NaHesnn 3aaad.

2.8.3. ABTO3anyck

Ecnu npunoxeHue TpebyeTca 3anyckaTb cpa3y nocre 3anycka OKOHHOrO MeHeLKepa, ero
MOXHO NOMECTUTbL B KaTeropuo «ABTO3anyck» C NOMOLLbI OyHKUUKM 6ubnuotekn 1libflycore
(cMm. flydeapi.h):
bool flyAutostartEnabled(const char *appname);
NpoBepsieT, eCTb NN B aBTO3anycke (Kak B CUCTEMHOM, Tak U B NOSIb30BaTENIbCKOM) SIPSbIK C
MMeHeM appname .desktop U ABNAETCA NI OH KOPPEKTHbLIM.
bool enableAutostart(const char *appname, bool enable,

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

yCTaHaBnuBaeT B NOSfb30BaTESbCKUA aBTO3anyck sprblk appname . desktop (MOXHO ykasaTtb
NonHbIN NyTb K channy Tuna desktop), €CnNu enable=true, UK yganseT, ecnn enable=false.
IMpu atom, B KonNun desktop-hanna, kKoTopas nonageT B aBTo3anyck, MOXXHO CKOPPEKTUpOBaTb
CTPOKY 3anycka Exec, 3afaB newExec. OTO MOXET ObITb MOME3HO, eCriv NporpamMmme Hago nepe-
OaTtb ﬂ,OI‘IOJ‘IHI/lTeJ'IbeIIZ ApPryMeHT, CBM}J,eTeﬂbCTByPOU_LMVI, Harnpumep, 4YTo ee 3anyckaroT UMEHHO U3
aBToO3anycka, a He U3 MeHI0 U T. 1.

Ecrim B cuctemMHOM aBTO3anycke ecTb appname.desktop, a Bbl3blBaeTcd

flyEnableAutostart (appname, false), TO B NOMb30BaTENbCKOM aBTo3anycke Oyoer
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co3faH PMKTUBHbLIN appname .desktop ¢ nonem Hidden=true, YTO cornacHo craHgapty [17]

ABNAETCA NoJib3oBaTesIbCKMM MeTOA40M OTKITHOHYEHUA CUCTEMHOIO aBTO3alycKa.

2.8.4. MeHio «lMyck» n pabounn cton

MeHto «[lyck» (CTapTOBOE MEHI0) CO3aaeTcd ANsl KaXaoro nonb3oBartesnis npu nepsom 3a-
nycke um paboyero ctona Fly. B nepBbii pa3 MeHI0 co3faeTca aBToMaTUYeCckn Ha OCHoBE hansoB
/usr/share/applications/*.desktop ¢ Type=Applications. NKOHKK, UMeHa, NapameT-
pbl 3anycka u T.n. 6epytca ortyga xe (cMm. «Desktop Entry Standard» ot freedesktop.org [8]).

CtapToBOE MEHIO MMEET HECKONLKO YypoBHEN. [epBbit ypoBeHb 06bIMHO hopMmnpyeTcs Ha
ocHoBe /usr/share/fly-wm/startmenu v BbIMSAQUT Tak:

«Odpunc»

«CeTb»

«'padukar

«MyneTumeguna»

«Hay4Hble»

«Urpbi»

«MobunbHbIEY»

«Pa3paboTtka»

«YTUnnTbI»

«CucrtemHbie»

—pasgenutenb—

«[locnegHmne»

«lMaHenb ynpasneHnsa»

«MeHepxep dannos»

—pasgenutenb—

«3aBepLueHne paboTbl...»

B naHenb ynpasneHna nonagatoT TONbKO NPUMOXEHUS, uMetoLwme onpegerneHHble no-
ns B *.desktop-caiine ( cm. [2.5.2)). Mpu aTom, ecnu 3agaHo none X-Fly-AdminOnly=true,
TO COOTBETCTBYHOLLMA NYHKT OyaeT BUAEH TONbKO Nonb3oBatento root. lNocnegHee npasuno
pacrnpocTpaHAeTCca He TONbKO Ha «[laHernb ynpaBneHusi», HO U Ha BCE NMYHKTbl MEHIO.

HauunHas ¢ ouepegHoro obHoeneHna OC CH 1.6 gobasneHa HoBas kaTeropmst MobunbHbie,
npegHasHavyeHHas ansa nporpaMmm, caernaHHbIX cneumansHO NO4 Ta4YCKPUHbL, T.€., MO yrpasneHue
nanbLuamm.

dopmMnpoBaHMe yKasaHHbIX Bbllle MOAMEHK MPOUCXOAUT aBTOMAaTU4YeCKM Ha OCHOBeE
Categories, onpegerneHHblx B gokyMmeHTe «Desktop Menu Specification» ot freedesktop.org [15].

MogMeHo 1 KaTeropmm, N0 KOTOPbIM MPUITOXKEHUS B HUX NonagatoT:

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

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

- «MynbeTumegma» — AudioVideo, Multimedia;

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

- «Urpbi» — Game, *Game,;

- «MobunbHble» — Mobile;

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

- «YTunutbl» — System, PackageManager;

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

- «[lMpoune» — BCe, YTO HE yaanoCb Pa3mMecTuUTb B APYrMX MEHHO.

BbllwenepeuncneHHble Kateropmum npeacTaBreHbl B Nopsgke CcBOero npuopureta. Tak,
npunoXxeHune, cogepxatlee knoveBoe cnoso «Email», ckopee Bcero, nonaget B noameHo «CeTby,
yeMm B «Pabota ¢ pannamuny, Tak kak B «CeTb» OHO umeeT nosmyuto 3, a B «Pabora ¢ danna-
Mu» — 5. C Opyror CTOpPOHbI, OOHO U TOXe NpUNoXeHne MOXeT 3agaBaTb B cBoeM *.desktop-
dhavine HeCKoNbKO KaTeropui B nopsgke npuoputeta. Toraa NpunoXeHme co CrMCKOM KaTeropumn
«Network»; «Office» nonaget B MmeHto «CeTb».

Ecnu y npunoxeHus 3agaHa Tonbko kateropus «Application», To oHO nonageT cpasy B
noameHto «lporpaMmmbl», ecnn Takoe NogMeH ecTb. Ecnu ykasaHa cneunanbHas kateropus
Core, TO NPUMOXeEHUe NonageT Ha HyNeBOW YPOBEHb, T. . NPAMO B MeHto «[I1yck». [Npu kaTeropun
None NpunoXxeHue HUKyAa He nonageT. Kateropuy MoxHo npuceanBath W katanoram (cm. [2.5.2).
B aTom cny4yae kaTtanor nomewiaetca cpasy LennmkomMm B COOTBETCTBMM CO CBOMMU KaTeropnamm
TakK Xe, Kak 3To genaetcs Ans oObl4HbIX Nporpamm. Takum obpasom, pa3paboTynK CTOPOHHENO
NPUNOXEHNS MOXET pa3MecTUTb MHPOPMaLMIO ANS 3anycka Kak OTAerbHbIM SPSibIKOM, TakK U
LenbiM Katanorom B Ntobom 13 nogmeHto MeHto «lyck» 6e3 kaknx-nnbo orpaHNYeHun.

CdopmmpoBaHHOE MEHIO Ha ANCKe pacrnonaraetca B SHOME/ . f1y/startmenu 1 ABNSET-
Csl Mepapxuemn KatanoroB (UM COOTBETCTBYIOT nogMeHio) u *.desktop-cannos (MM COOTBETCTBYHOT
NyHKTbl MeHI0). ECTb 1 cneumanbHas pasHoBuaHocTb *.desktop-pannos — .directory-cannsl,
NMEIOLLME CXOOHYI0 CTPYKTYPY M 3ajalouimMe BHELLUHWE MMEHA, MKOHKM KaTeropum gnsa camux
KaTanoroB (MOAMEHI0), a TakKe NopsLOoK COPTUPOBKM MPU NOKase CoAepXMMOro KaTanoros (CM.
none SortOrder B ¢panrne .directory).

Mpun cTapTe pabo4yero ctona nepcoHanbHOe MeHK ($SHOME/ .fly/startmenu) n me-
HIO Ana Bcex nornb3osBartenen (/usr/share/fly-wm/startmenu) CnMBaeTcss BOEAWHO B
SHOME/ . fly/startmenu. MeHo kak nepapxus B ®C cgenaHo Bonpeku JokymeHTy «Desktop
Menu Specification» ot freedesktop.org (tam pekomeHayetca XML-cann [15]), 4Tobbl obnerynTb
PYYHYIO NpaBKy MeHI0, kak 3To caenaHo B MS Windows. C gpyron ctopoHsbl, Fly npeagoctaenser

nornb30BaTenio MOLLHYI0 nNporpamMmmy fly-menuedit Ang npocMoTpa, pegakTupoBaHus, pes3eps-
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HOro KONUPOBaHUSA U aBTOMAaTUYECKOro CO3faHns He TONbKo MeHK «[1yck», HO 1 BoobLLEe NobbIX
nepapxmyeckmx COBOKYMNHOCTEWN KaTarnoros v (unn) amnnos tuna * .desktop.

JTloboe npunoxeHue, xenawwee ObiTb MOKazaHHLIM B MeHIO «[lyck» Onga Kaxgoro
nosib3oBaTesis, JOMMKHO B NepByto odepenb pasMecTuTb B /usr/share/applications/ cBoun
*.desktop-dann nnu karanor ¢ Takmmm unn nHbimu hannamm. Torga Npu crneayroLemM 3anycke
fly-wm MNn Cco3gaHMM MEHI0 «C Hyna» B fly-menuedit NpuUnoXeHne aBToMatmyecku byget
BKIMKOYEHO B MEHIO B COOTBETCTBUM CO CBOeW Kateropuen mns *.desktop-danna vnu .directory-
katanora. OgHako, ecnv NpuUnoXeHue Xo4eT NonacTb B CTApTOBOE MEHI0 TONbKO OOHOMO MOrb30-
BaTensi, TO OHO MOXET CKOMMPOBaTb CBOW * . desktop UM Katanor HenocpeacTBEHHO B OAWH U3
nogkaranoroB SHOME/ . fly/startmenu. Npn aToMm Becbma nonesHas nHgopmauusa He dyaet
AOCTYMNHA HUKOMY ApPYromy.

MkoHkM Ha paboyem cTorne no cyTu npeacrtaBndalT u3 cebs ogHOYpOBHEBOE MEHIO B
kaTanorax $HOME/Desktop (MepcoHanbHbIi Habop) u /usr/share/fly-wm/desktop (Habop
Ans Bcex nonb3oBaternen). Bce ckaszaHHOe BbilWwe ONs CTapTOBOrO MEHK CripaBeasivBo U Ans
Habopa MKOHOK Ha paboyem cTone.

Mpn kaxxgom 3anycke mMeHegXep OKOH fly-wm KOHTPOSNMPYET Hanuvyme oBGHOBIEHUN
B /usr/share/applications. W ecnn Tam 06bsaBMNOCL HOBOE NPUNOXEHUE, TO €ro ApnbIK
nonagaeT B MeHio «[lyck» Kaxgoro nons3oBartens (npu 3anycke £ly-wm).

B nanbHenwem nonb3oBaTenb MOXET yAanuTb 3TOT APrbiK.

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

CnpaBa ot kHonku [[yck] Ha naHenu 3agad pacnonaraeTcs naHenb C KHoNMkamu Ans
GbicTporo 3anycka Hanbonee ynotpebutenbHbIX NpunoxeHnin. CooTBETCTBYIOLLME SAPMbIKM pacno-
nararTtca B SHOME/ . f1y/toolbar, Bbl3blBaTb 3TOT Katanor cnegyeT ¢ NOMOLLbHO:

GetFlyDir (USER_TOOLBAR_DIR)

HaunHas ¢ ouepeaHoro o6HoeneHna OC CH 1.6 B desktop-darnax MoxXHO onpeaensaTb
NX yyacTue UM HeyyacTue B ONpedenHHbIX Tunax ceccum (CM. $SDESKTOP_SESSION) nytem

YKa3aHna NMH ceccum B nonsx NotShowIn 1 OnlyShowIn.

2.8.5. Kop3unHa

«KopaunHa» npegcrasnset cobown KaTtanor, KOTopbIn MHANBUAYANEH AS1S KaX40ro nosnb3o-
Batensa. OH npeaHasHavyeH Ans BPEMEHHOIO XpaHeHUs yaaneHHbIX Nonb3oBaTenieM JOKYMEHTOB C
BO3MO>XHOCTbLIK UX BOCCTAHOBIIEHMUA.

[MyTb K KOP3UHE NPOrPaMMHO MOXXHO MOMNYYUTb C MOMOLLIBIO:
GetFlyDir (USER_TRASH DIR)

n3 6mbnmnotekn libflycore n 06blMHO OH paBeH $SHOME/ .local/share/Trash.
OKOHHbIN MeHemkep fly-wm, pannoBbin MeHegkep fly-fm u gpyrue nporpammbl
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paboyero ctona no3BonAT BbINONHATE dpannoBble onepauun. OHM OOCTYMNHbI Kak Yepes MeHHo,
TakK 1 C MOMOLLbIO NepeTackMBaHusa Mbllwbto (drag-n-drop). OgHOM 13 Taknx onepauun siBnseTcs
yoaneHne annos unu nanok B «Kop3mHy» 1 X BoCcCTaHoBIeHNe. Bce onepauunm ¢ KOp3MHON
(nepemelleHne B Hee, BOCCTAHOBMNEHNE U3 Hee, MNOofNyYeHne CBeAEHUN O pa3MeLLEHHbIX TaMm
dannax un karanorax) BbIMOMHAKTCS B COOTBETCTBUN CO cTaHaapTom oT freedesktop.org. Mpwu
3TOM He Byaet nMmeTb 3HadeHus, rae oM3n4eckn pacnornaraeTcs Kop3vHa u ee peecTp (Ha camom
pene 3To AgBa nogkartanora B katanore $SHOME/.local/share/Trash), ecnn paspaboTyumk
ncnonb3yeTt API| KOp3uHbI, NpefoCcTaBneHHbI KnaccoM FlyTrash 6mbnuotekn 1ibflycore:
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 cleandAll();

static bool isEmpty();

static bool moveToTrash(const char *filePath);

static bool restoreFromTrash(const char *fileNameOrPath);

Heobxoanmo otmeTnTh, 4TOo API| HEe NnpegHa3HavyeH HENOCPEACTBEHHO ANS NepeMeLleHu-
s1/BOCCTaAHOBNEHUSA pannoB, a TONbKO AN NoNyYeHns HeobxoaMMbIX A4S 3TOro NyTen N perncrpa-
uuu/yganeHus B peectpe Kop3nHbl. OgHako ABe nocrnegHue u3 npueeaeHHbIX Bblle yHKUUN
ynpowalT 3agady Anst Hebonblumnx dannoB. OHM NPUMEHNMbI TOMBKO, ecnin paboTa BbINOMHAETCA

B pamkax ogHon ®C (ogHoro pasgena gucka).

2.8.6. lNepeTackuBaHme 06BHLEKTOB Ha paboyem cTone
Pabounin cton Fly B NpsiMOM CMbICiie — 3TO KOPHEBOE OKHO C MKOHKaMW Ha HeM. VIKOHKN —
310 NMbo Apnbikun (desktop entry), nnbo cobecTBeHHO dhannbl nnu katanorn. Onepauus drag-n-drop
(dnd — nepeTacknBaHne MbILbIO) BO3MOXHA Kak Ha cam paboyunii CTOM, Tak U Ha MKOHKM Ha HEM.
Peanusaumsa dnd B £1y-wm 1 npunoxeHunax Qt coorsetrctayet ctaHgapty [11].
MkoHka paboyero ctona MoxeTt NpuHUMaTb dnd, €crnn oHa npeacTaBnaeT cobomu:
- COBCTBEHHO KaTarnor unu spnbik katanora. Hanpuwvep:
- myhome.desktop;
- mydoc.desktop;

- N pag apyrux cneumanbHbIX AprblKOB, B TOM Yucrne mytrash.desktop — ApnbiK
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KOP3VHbI;
- Apnblk TMNa Application, ecnu B ero rnore Exec= €CTb OAMH U3 apryMeHTOB:

- $F — cnucok ¢annos;

- $f — hann;
- $u — URL;

- %$U — cnucok URL.
[ns noggepXkn neyaTn ¢ NOMOLLbIO onepaumm dnd Ha pabovem cTone npunoxeHue, npegHasHa-
YeHHOoe ANS BbIBOL4A JOKYMEHTOB Ha neyaTb, JOSKHO:
- MPUHMMATb apryMmeHT KOMaHOHOW CTPOKN —-print %F wvnu $£, %$u, $U, NnpuM 3TOM
nepenasas pannbl Ha NeyaTb;
- onucaTtb CBOK BO3MOXHOCTb nevataTtb B *.desktop-chainne kak Action ¢ umeHeM «Print»
N KOMaHOHOW CTPOKOW, cogepXawen —-print $F vnum $£, $u, %$U.
Mpwn nepeTackMBaHMN MbILLbIO MYHKTOB MeHI0 «[Mpunoxenns» unu «laHenb ynpaeneHms»

Ha paboyunn CTon Ha HEM CO34alTCA COOTBETCTBYHOLLME KOMUM.

2.8.7. Mopacucrtema nomolum

Mogcuctema nomowm Fly coctonT ua:

- nNporpamMmbl Nokasa;

- XpaHunuuia gannos;

- KITMEHTOB.

OcHoBHas nporpamma nokasa nomotum — Qt Assistant. CTpyktypa xpaHunuwia n popmat
drannos nomown onpegensawTcs naketom fly-doc. KnueHTbl nporpaMmmbl rnokasa nomMoLuu
(Bce npunoxeHus Fly) BbI3bIBalOT HECKOMBKO MPOCTbIX PYHKUKUK (CM. B Bnbnuoteke libflyui
knacc FlyHelpMenu M pyHKUMKN flyHelpInstall(), flyHelpShow() M T.N.) U HE OOSKHbI

3a60TUTLCA O MECTE PacCMonoXeHust (ainos NomMoLLM 1 cnocobax Mx nokasa.

2.8.8. CuHXpoHu3auusa ¢ meHeaxepom okoH fly-wm

B cBaAsnM ¢ Tem, 4yto nobas nporpamma MOXeT nepemewiatb annsl B/M3 pabode-
ro ctona (SHOME/Desktop), KOp3uHbl ($HOME/.local/share/Trash), CTapTOBOro MeEHIO
($SHOME/ . f1y/startmenu), BO3HUKAET npobrnema CUHXPOHM3aUNN COOEPXKUMOro AaHHbIX Ka-
TanoroB C OKOHHbIM MeHegkepoM fly-wm. HaumHasa ¢ ovyepegHoro obHoBneHuss OC CH 1.5
3TN yBeOMIIEHUS NocbiNaTb He 0bsA3aTesibHO, T.K., UCNonb3yss MexaHusm inotofy, fly-fm cam
«MOHMMAaeT» MOMEHT, Korga Heobxoammo caenatb OOHOBEHMeE.

B cnyyasix, ecnu Tpebyetcsa coobwatb £1y—wm O TOM, YTO NPOU3OLLITN UBMEHEHUSA U EMY
TpebyeTca nepevnTaTb 3TN KaTanoru.

Kaxxgasa nporpamma, nepemeluarowtan gannbl B/U3 Katanoros:

- paboyero ctona (nNo GetFlyDir (USER_DESKTOP_DIR));
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- KOP3WHbI (N0 GetFlyDir (USER_TRASH DIR));

- CTapTOBOro MeHo (Mo GetFlyDir (USER_START MENU_DIR)).
AOIMKHA, MO OKOHYaHWUM onepauuu, yBeaoMuTb £1y-wm CreayrowmMm crnocobom:

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

- SendCommandToWM ("FLYWM_UPDATE_TRASH\n");

- SendCommandToWM ("FLYWM_UPDATE_STARTMENU\n").
COOTBETCTBEHHO.

B atom cnyyae fly-wm OB6HOBUT pabounin CTOrM, KOP3MHY, CTapTOBOE MEHIO, COOTBET-
CTBEHHO. OYyHKUNA SendCommandToWM( . . . ) coaepxuTtcs B 6ubnmoTteke libflycore.

Mcnonb3ys TOT XXe MexaHU3M, MOXHO OTNpaBnATb pasfnnyHble KOMaHabl OKOHHOMY MeHe-
oxepy. Hanpumep, ecnu HEKOTOPOMY NPUOXeHUI0 TpebyeTcst, YTOObI Bbinn 3aKpbiThbl BCe TEKyLLMe
NPUNOXeHns n rpacmnyeckasa cuctema boina nepesarpy>keHa, OHO MOXET UCMONb30BaTh (PYHKLUMIO
SendCommandToWM n3 libflycore ¢ napameTpomMm FLYWM RESTART. [pakTuyecku nosHbIn
CMNCOK KOMaHA MOXHO yBMAETb B nNpunoxeHun fly-admin-hotkeys (peoaktop «ropsaymx»
Knasuw), 60NbLUMHCTBO N3 HUX MOXHO NocbiNatb B £1y-wm U3 OPYrUX NPUIOXKEHUN.

MosnHbBIN CNNCOK KOMaHA, NMPUHUMAaEMbIX MEHEXKEPOM OKOH, MOXXHO NOSy4nTb B (hanne

.XSession-errors nocne BbINOSIHEHNSA KOHCOSTbHOW KOMaHbl fly-wmfunc FLYWM FUNC_LIST.

2.8.9. NNonHO3KpaHHbLIA PEXUM
[aHHasa pyHKUMA MOXET NPUCYTCTBOBATbL Kak NyHKT «TONMHO3KPAHHbLIN PEXMM» B MEHIO
«OkHa» (ana MDI-unTepdencon) unu «Bug» (gns SDI). OHa BbinonHAeTCA ¢ nomoLbio Qt-BbI30BOB

showFullScreen() U showNormal ().

2.8.10. CmeHa packnagkv knasuartypbl

CMeHUTb packnagky KnaBuaTypbl MOXHO O4HOW CTPOKOM U3 NporpamMmsbil:
SendCommandToWM(QX11Info: :display(), "FLYWM_ ALT KB\n"
SendCommandToWM(QX11Info: :display(),
"FLYWM_ BASE_KB\n"
UM N3 KOMaHAHOW CTPOKM:
> fly-wmfunc FLYWM ALT KB wiu FLYWM BASE_KB

AHanornyHo OnA nepeknivYeHns OOMONHUTENbHOM CeKuMW KnaBuaTypbl Ha BBOA
undp (NumbLock) u HaoboOpOT MOXHO MCNoNb3oBaTb KOMaHAbl: FLYWM NUMLOCK_ON,
FLYWM_NUMLOCK_OFF, FLYWM_ NUMLOCK_TOGGLE.

2.8.11. JononHuTenbHble NaHenu
Fly-wm NpefocTaBnseT ogHy naHenb 3agad. OkHa npyv MakcMMu3auny He HaKpbIBatoT ee,
MKOHKM paboyero ctona He nonagatoT nog Hee. Takum o6pa3om, naHenb 3agad o6pasyeT HEKYHo

creumarnbHyl0 30Hy akpaHa. B [12] onvucaHbl TakMe CBOMCTBA OKOH NPUNOXeHUn: _NET_WM_STRUT
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M _NET WM _STRUT_PARTIAL, NO3BOMISIIOLLME NPUNOXEHUIO pe3epBMpoBaTb 0bnactu skpaHa
nogobHo naHenu 3agad. Fly—-wm nogaepXuBaeT 3Ty BO3MOXHOCTb. OgHako B Qt HET npocTon
nogaepXku ,D,aHHOVI BO3MOXXHOCTW. PeKOMeHD,yeTCFI MCMonNbL30BaTb Takomn cbparmeHT:

int vI[4];

v[0] w.x(); v[1]
viz] = w.y(); vI[3]
Atom a=XInternAtom(QX1llInfo::display(),_NET WM STRUT", false);

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

w.y()+w.frameGeometry() .height();

if (a!=None) XChangeProperty(QXllInfo::display(),w.winId(), a,
XA CARDINAL, 32, PropModeReplace, (unsigned char *)&v,4);
rae w — rnaBHOE OKHO MPUIOXEHMS.

Uepes napameTp Qt: :WindowFlags Npu CO34aHUM BUOXKETA MOXHO 3a4aTb €ro BHEL-
HWUIA BUA (Hanuyne rpaHuubl, 3aronoBka u T.n.). OgHako, ecTb 6Gonee BbICOKOYPOBHEBLIN U Me-
peHocumbln cnocob 3agaHna STRUT - ucnonb3oatb pyHkumo KWindowSystem::setStrut() ns
onbnunoteku libKF5WindowSystem.

HaunHas ¢ Bepcum OC CH 1.6 MOXHO 3agaTb 0bnacTb aKpaHa, KOTOpyH 3anMMT pabouunii
cton, ¢ nomoubio napameTpos FlyDesktopX, FlyDesktopY, FlyDesktopWidth, FlyDesktopHeight B
dannax $HOME/ . fly/theme/*themerc*.

2.9. HacTponkun nnaHWeTHOro pexuma

B BapuaHTe ucnonHeHna OC CH 1.6 nmeeTcs BO3MOXHOCTb aBTOMaTUYeCKOro KoHu-
rypMpoBaHus rpacudeckoro nHtepdgenca nonb3osarend Ang padbotel HA MOBUMBHBIX YCTPOW-
CTBax C CEHCOPHbIMM 3KpaHaMN — T.e. B TaK Ha3blBaeMbIX «MfAHLWETHOW» U «KMOBUNBHONY» TK-
nax ceccun. Tun ceccumn BblIOMpaeTcs nonb3oBaTenemM Npu BXo4e B CUCTEMY, CM. MeH "Tun
ceccun"rpacpmnyeckoro noruHa. lMNMpu Bxoge B cuctemy byaetr nNpuMeEHEH KOMMIEKT KOHGUry-
PaLMOHHbIX (PansioB COOTBETCTBYIOLLUNIM TUMY BbIOPaHHOW CecCumn 1 BbICTaBreHa nepemeHHas

\ $DESKTOP_SESSION.
2.10. NMpunoxeHusa u npaBa agMUHUCTpPaATOpa

BonbWWHCTBO YTUNUT HAacTponku TpebytoT Npueunernn cynepnons3oBatens. EcTb psg
crnocoboB npefocTasneHns npuBunerui: ot sudo 1 YneHcTea B rpynnax go PolicyKit. PeweHne
3TOW 3aJa4ym BO3MOXHO C Ucnosnb3oBaHmeM nporpammel £1y-su. MNporpamma, npegnonararowas
AeNCTBNS agMUHUCTpaTopa, obs13aTenbHO AoMKHa MHPOPMUPOBATL MOMNb30BaTeNs O HEBO3MOXHO-
CTM BbINOMHEHNS KaKNX-Nnbo pyHKUMIA 6e3 COOTBETCTBYHOLLEN aBTOPU3ALMN N, NO BO3MOXHOCTMH,
AaBsaTb MNorb30BaTeNo Crnocob BbINOMHUTL Takylo aBTopu3auunio, Hanpumep, ¢ NOMOLLBbI0 PEKOMEH-
ayemon fly-su.

HaunHasa ¢ ouepenHoro obHoBneHnss OC CH 1.6 B cucteme MoxXeT ObiTb OrpaHU4YeHo

ncnonb3oBaHne KOHconu. B Takom Cliydae norb3oBartern, He BXoadLwune B rpynnbl astra-admin nnn
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astra-console, He yBuaaT desktop-gannos, B KOTOPbIX MCNOSMb3YHTCA TepMuUHansl. [lonb3oBaTtenu,
He Bxoasdwue B rpynny astra-admin, He yBnaaT desktop-dannos, B KOTOPbIX €CTb HE TOSbKO

KaTeropmga ROOT_ONLY, HO U KOMaHAbl su-to-root, fly-su.
2.11. MexmaHaaTHbIN Oycep obmeHa

B ouepeaHom obHoBneHnun OC CH 1.6 nmeetcss BO3BMOXHOCTb KOMMPOBaHUSA-BCTaBKU
(copy-paste) mexxgy nporpammamMu ¢ pasnuyHbiMuU MeTkamu 6e3onacHOCTH, gaxe ecnu 3Tn npo-
rpaMmbl BbINOMHAOTCA B pasHbix ceccusix. [Npn aTom, T.K. BECb NPOLIECC NPOUCXOANT Yepes daninbl,
TO AOMYCTUMOCTb KOMMPOBAHUSA-BCTABKM aBTOMATUYECKN KOHTPONMPYETCS Ha YpoBHE (hansioBomn
cucteMbl. [1ns BKNIOYEHNA 3TOM BO3MOXHOCTU HAZO B JOMAaLUHEM KaTtarnore nosibaoBaresns B an-
nax .fly/theme/*.themerc 3agatb UseClipboardManagerMAC=true. O6paTtnte BHMMaHNe, YTO ANs
pa3HbIX MaHAATHbIX METOK MMEIKOTCA pa3Hble JOMALLHUE KaTanoru, U HaCTPOWMKY HYXXHO BbINOMHUTD

BO BCEX 3TUX KaTarorax.
2.12. NMpunoxeHUa U MaHAaTHaA NoONIUTUKA

[nsa paspaboTkm rpadmyecknx NpunoXeHn ¢ NCnonb3oBaHMEM BMBNMOTEK rpadnyeckmnx
nutepderco Qt 5 8 OC CH peannsoBaHa 6ubnuoteka libparsec-mac—-qt5-1, npegocraens-
owasa ygobHbIn goctyn K gyHkumam nogcuctemsl 6esonacHoct PARSEC u cogepaltasa Habop
knaccoB Ansi pa6oTtbl ¢ MaHaaTHeIMU atpubyTamu (3.1). Ans paspaboTku NpUNoxeHUn ¢ MCMONb30-
BaHMEM yKa3aHHON 6nbnmoTekn HeobxoaMMo YyCTaHOBUTbL NakeT libparsec-mac-gt5-1-dev.

[anee npuBedeHbl NpuMMepbl  UCMONb30BaHMS  KnaccoB M3  Gubnumoteku

libparsec-mac-gt5-1.

Mpumepsl:
1. Co3gaHue guanora gng yCTaHOBKM MaHOaTHbIX atpnbyToB o6bekToB OC
/* *** ®annm main.cpp *** */

#include <QApplication>
#include "filemaclabeldialog.h"
int main(int argc, char *argvl[])
{

QApplication a(argc, argv);

FileMacLabelDialog dlg("/usr/bin");

dlg.exec();

return O;
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/* *** Papn filemacdialog.h *** */

#ifndef FILEMACLABELDIALOG_H
#define FILEMACLABELDIALOG_H

#include <QDialog>

#include <QVBoxLayout>
#include <QDialogButtonBox>
#include <QLabel>

#include <QPushButton>

#include <QMessageBox>

#include <parsec-gt5/filemaclabelwidget.h>

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

//COB,IIaHI/Ie 3K3EeMIJIAPpa KilacCa nOiisd pa6o'1'1>1 C MaHIOAaTHBIMHU anI/I6YTaMI/I

//obbekToB ®C M MNOJIyUeHME MAHOATHHX aTpubyroB obbekTa OC

m_fileMaclLabelWidget = 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()));
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layout->addWidget (m_buttonBox) ;

setChanged(false);

~FileMacLabelDialog() {}

bool isChanged() const

{
return m_buttonBox->button(QDialogButtonBox: :0k)->isEnabled()

private slots:

void setChanged(bool changed = true)

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

void accept()
{
if (isChanged()) {
//ycTaHOBKa MaHOATHHX aTpubyroB obwexkra &C
if (!'m_fileMacLabelWidget->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;

bi
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#endif // FILEMACLABELDIALOG_H

2. Vicnonb3oBaHue guanora Bbibopa MaHaaTHbIX aTpMOyTOB Nonb3oBaTens npu BXoade B
cucTeMy Yepes rpadpuyeckmin MHTepgec nonb3oBaTens

/* *** @apm main.cpp *** */

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

#include <QX11lInfo>

#include <parsec-gt5/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;
bi
static arguments cmd params;
bool process_user name( const char * name )
{

if ( ! name )

{

fprintf( stderr, "No name specified\n" );



46

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;
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’ },
{ "help", 0, NULL, 'h’ 1},
{0, 0, O, O}
}i

int c;
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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 {
break;
}
case 'h’:
show_help();
return false;
default:
/* Ina nommepxku onuui QApplication,
WMHOPUPYEM 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 )
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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 );

//co3nanve puanora BHOOpa MaHOATHHEX aTPUOYTOB MNONL30BATEIS

//opu rpaduueckoM BXOLe B CUCTEMY

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();
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if ( result == QDialog::Accepted )
{

print_ result( dialog );

delete dialog;

return O;

delete dialog;

return 1;
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3. NPOrPAMMHBbIA UHTEP®ENC MAHOATHOIO PASFPAHUYEHUA OOCTYNA

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 knaccudpukKkayMoOHHbIX METOK NO CeTU

B OC CH ceTeBble coegMHeHUs1 paccMaTpuBaOTCS Kak cCpeacTBO MEXMPOLECCHOro B3a-
NMOAENCTBUA U NOABEPrarTCca MaHOaTHOMY KOHTPOMo AocTtyna. [1nga aToro B ceTeBble NakeTbl
npoTokona |IPv4 BHegpstoTCa KnaccuukaLumMoHHbIE METKM, COOTBETCTBYOLLME Kaccudukaum-
OHHOW MeTKe obbekTa — ceTeBoe coemHeHne (CokeT). MNpu aTom KnaccnukaumoHHas MeTka
cokeTa HacrnegyeTcs oT cybbekTa (npouecca).

Mopsagok NpMCcBOEHUsT KrnaccuUKaunoHHbIX METOK N NX dhopmaT COOTBETCTBYET HaUu-
oHanbHoMy ctaHgapTty NOCT P 58256-2018 «3awuTta nHdopmauuun. YnpasneHme notokamu
MHGopMaLmMm B MHGOpMaLMOHHON cnucteme. dopmart KnacCuuKaumMoHHbIX METOK». [1puem ceTte-
BbIX NakeToB nogynHsietcs maHgatHeim MPL. CnegyeTt ocobo 0TMETUTb, YTO KnaccudmkaumoHHas
MeTKa coKeTa MOXeT UMEeTb crneunanbHbli TUMN ehole, NO3BOMSKOWUA CO34aBaTh CETEBbLIE CEPBU-
Cbl, NPUHUMAIOLLNE COeAMHEHUS C NMOBBbIMKU KNacCUMUKaLMOHHBIMU METKaMMU.

KnaccndukaumoHHble METKM nepenatTcs B none onuuin IPv4 kaxpgoro naketa. [Ana
nepegayun KrnaccudukaunmoHHbIX METOK MO ceTu ucnonb3yeTrcs BapuaHT onuuu DoD Security
Option IPv4, 4yto obBecneyrBaeT COBMECTMMOCTb MAKETOB C MeXayHapoaHbiM cTaHgaptom RFC
1108 — Security Options for the Internet Protocol — NMapameTpbl 6e3onacHocTn ansa IP-npotokona.

B pamkax ykasaHHbIX CTaHAapToOB KnaccudukaumoHHas MeTka cHabxaeTtcsi knaccom 0xAB
(Unclassified), npyn aTom nocrnegyowmn BUTOBLIN CNUCOK (NocnenoBaTenbHOCTb 6aiT, B KOTOPbIX
Mnagwmm 6uT ykasbiBaeT Ha Hanuumne crneayowlero 6arta B NOTOKe) onumu npeacrasnser cobon
ynakoBaHHY0 B COOTBETCTBMM CO CTaHAAPTOM CTPYKTYPY MaHOATHOroO KOHTEKCTa, rae YpoBeHb
3aHnmaeT 8 6uT, a kateropum — 64 6uta (Nopsaok 6anT — oT MnaaLwwmx K ctapwum). MNMocnegHwe
(cTapwme) Hynesble BUTbI MOTYT BbITb OTOPOLLEHDI.

[na nepegayn knaccndukaumMoHHbIX METOK NO CETU UCMONb3yeTca popmart, npeacras-

NeHHbIn B Tabnuue 3]
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Tabnunua 3
Mons, Bxogswwme TYPE (8 | LENGTH (8 | CLASSIFICATION | PROTECTION AUTHORITY
B Mnorse onumn ouT) ouT) LEVEL (8 6uT) FLAGS (11+6awnT)
3HaueHue nons | 10000010 | XXXXXXXX | 10101011 AAAAAAA[1|O]AAAAAAAQ

[Mone TYPE Bcerga cogepXxuT ABonyHoe 3HavyeHne 10000010, T.e. 4ecATUYHOE 3HaYeHue
130.

Mone LENGTH coAepXuUT 3Ha4yeHne AnuHbl onumn. MuHumaneHasa anuHa onumm 3 okTeTa,
BKNtoyas nonst TYPE n LENGTH. [lone PROTECTION AUTHORITY FLAGS MOXET OTCYTCTBOBaTb.
3HayeHune nong LENGTH MeHbLle 3 OKTETOB AOMMKHO CUrHanuanposaTtb 06 owmnbke.

lMone CLASSIFICATION LEVEL Bcerga BbicTaBngetcsa B 10101011 (Unclassified).

[Mone PROTECTION AUTHORITY FLAGS MMEET NEPEMEHHYI0 ANNHY, MNagwni 6uT Kax-
Aoro okTteTa (6anTta) ncnonb3yeTca AN MHOMKAUMW Hanumyusa cnegyowero okteta. Ecnv 6ut
paBeH 1, eCTb CrnegyoLwmin OKTET, ecniv GBuT paBeH 0 — OKTET NOCNeaHUN.

KnaccndukaumoHHaa metka B nogcucteme 6esonacHoctm PARSEC B OC CH wnmeer
cnegywowmn gopmar:
struct parsec_mac_label {

uint8 t level;

uint64_t categories;
}i
roe: level — nepapxmyeckuin ypoBeHb KoHuAeHUManeHocTH (6e33HakoBoe Lenoe 4ncrno, 256
BO3MOXHbIX 3Ha4YeHUn), categories — Hemepapxmyeckasa Karteropmsa KoHuaeHunanbHOCTu
(butoBas Mmacka little-endian, Bcero 64 kateropun). CTpykTypa AomKHa OblTb ynakoBaHa
(BblpaBHMBaAHWE Nonen OTKN4YeHo). B none PROTECTION AUTHORITY FLAGS gaHHada Knac-
cupmKaunmoHHaa MeTKa 3anucbiBaeTcs criegylowmm obpa3oM: MeTka NpeacTaBnsaeTca B Buae
nocnegosaTesibHOCTU 6UT, HauyMHaa ¢ mnagwero 6anTa, BCTaBnaeTcs Mnagwum ouT npusHa-
Ka NpoaosikKeHusi, CO COABUINOM OcCTasnbHbIX 6UT. [lanee aHanM3npyoTCa OKTETbl C KOHUA nons
PROTECTION AUTHORITY FLAGS. B COOTBETCTBUM CO CTAHOAPTOM OKTETbI, MNONEe3Hble 7 OuT
KOTOpbIX cogepXat 0, oTbpacbIBalOTCA C KOPPEKTUPOBKON NONSA ASIMHbI.

Taknm o6pasom, nNpu oTobpakeHUn CTPYKTYpbl parsec_mac_label anvHon 9 6anT B
none PROTECTION AUTHORITY FLAGS AnWHA AAHHOrO nons MoXeT BapbupoBaTbes oT 0 (ans
nycton meTtkmn {0, 0}) Ao 11 oKkTeToB.

Mpumep koampoBaHUs KnaccuuKaLMOHHON MeTKN ans npotokona IPv4:

IPOPT_SEC, 5, 0xAB, 03,12

Mone PROTECTION AUTHORITY FLAGS B Buae 6GutoBOro cnuvcka:
00000011,00001100

MaHOaTHbI KOHTEKCT:
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ypoOBeHb 1, xarTeropuu 3

OTcyTcTBME MeTKM 6e3onacHOCTM Ha 0ObeKTe JOCTYNa SABNSAETCA CUHOHUMOM HYNEeBOW
MeTkn 6esonacHocTn. Takum obpasom, sapo OC, B koTopon Bce 06beKTbl U CyObEeKTbI OCTYNa He
UMEKT MeTOK 6e30nacHOCTM (MMEIT HyrneBble MEeTKM 6e30MacHOCTH), PYHKLUMOHMPYET aHarnornyHo

ctaHgaptHomy sgpy OC Linux.

3.2.2. PaspaboTtka MO gna obpaboTku MHdoOpmauum c¢ pasnUYHbIMU YPOBHAMMU
KOH(pMAeHUnanbLHOCTH

B OC CH peanusoBaH npuknagHon nporpammMHbin nutepdgenc (API) nogcuctembl 6es-
onacHoctn PARSEC gnga paspa6botku MO, npegHasHavyeHHOro anst o6paboTkn nHdopmaumm ¢
pasnMYHbIMU YPOBHAMU KOH(PUOEHLNANBHOCTMW.

Kak npaBuno, npu paspaboTke nporpaMMHOro cpefcTsa, npeaHasHadeHHoro ans obpa-
00TKM MHGOPMaUMK, cogepxallencs B oobektax PC, oT MMeHM Nonb3oBaTens, 3anyCTUBLLErO
AaHHOEe NporpaMmMHoOe CpeacTBo, Unu Npu pa3paboTke NPOrpaMMHOro CpeacTBa, BbINOSHSOLWErO
oTobOpaxeHne nHgpopmaumm, obpaboTka KOTOPOM OCYLLECTBNAETCS HEKOTOPbLIM CEPBUCOM, HET
HeobxoaumocTn 3agencteoBaTb APl noacuctembl 6e3onacHoctn PARSEC.

Hawnbonee pacnpocTpaHeHHOM 3agaden, Npu peLleHnn KOTOpo BO3HMKAET Takasa Heob-
XOOMMOCTb, SABnseTcs pa3paboTka CeTeBOro cepBuca, npegHasHavyeHHoro ans obpaboTtku u
npeaocTaBneHns nHgpopmaumm nNo 3anpocam pasnuyHbIX Nosrib3oBaTenemn, UMEeKLMX pasHble
MNONMHOMOYMA Ha OOCTYN K MHpopMaumn. B ykazaHHOM crniyqae pekoMeHAyeTcsi MCnorb30BaTh
cnegyowmn o6o0LLEeHHbIM anropntM paboTbl CETEBOro cepBmca Npy B3aMmogencTemm ¢ Nonb3o-
BaTenem B YCroBMAX MaHgaTHoro pasrpaHmyeHma goctyna B OC CH:

1) OCHOBHOW MpoLeCC CETEBOrO cepBuca, ocyLLecTBnawero obpaboTky nHdopmauum ¢

pa3nMYHbIMN MaHAATHBIMW YPOBHSIMW, OTKPbIBAET NPUBUNErMPOBaHHbIN CRYLLAKLWWA CO-

KET, UMEIOLLMIN BO3MOXHOCTb MPUHUMATb COeaNHEHUs ¢ NobbiMM MeTKammn 6e30nacHOCTU.

OcHoBHOM NpoLEecc CeTEBOro cepBuca JormkeH obnagaTe onpegeneHHbIMU NPUBMNErnaMm

Linux n npusunernamun nogcuctemol 6es3onacHoct PARSEC (cm. [2], nogpasgen 4.2);

2) BbINONHAETCH YCTaHOBKA COeAMHEHUS;

3) BbINOMHAETCS MAeHTUMKauusa n ayteHTMduKaLumsa nonb3osBartesns, oT UMEHU KOTOPOro

PYHKLMOHMPYET KIMEHTCKUIN NpoLiecc;

4) B criydae ycrnewHoro 3aBepLueHnst ayTeHTUdunkaumm ceTeBomn cepBmnc co3gaeTt godep-

HWIM npoLecc, B KOTOPOM OyaeT ocyLlecTBnsATbCcA 06paboTka nHpopMaunm B KOHTEKCTE

nonb3oBaTens;

5) B foYepHEM npouecce ¢ cokeTa, 06CnyXnBaroLLEero CoeanHeHne, CHUMaeTCcs MeTka

GesonacHocTK, NnepegaBaemas no CeTu;

6) B 4OYEpHEM NpoLEecce OCYLLECTBSETCH YCTaHOBKA HeOBXoaMMbIX npusmnernen Linux

n npuBunerui noacucrtemsl 6esonacHoctn PARSEC,;
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7) OCyLLECTBNSAETCS NEPEKIOMEHNE AOHMEPHErD NPOLIECCa B KOHTEKCT norib3oBarens (ycTa-

HOBKa MaHAATHOMo YPOBHS, MaHAATHbIX Kateropuin, gid n uid nonb3oBartens);

8) B moyepHeM npouecce ocyulecTBndgeTcs cbpoc npusunernen Linux n nogcuctemsl

6esonacHoctn PARSEC.

HanbHenwasn obpaboTka nHpopmauumn npn B3aMmMoaencTBmm C Nonb3oBaTeneM B pamkax
YCTaHOBIIEHHOIO COeANHEHMUST OCYLLECTBISAETCS B KOHTEKCTE JOYepHero npolecca.

lMonb3oBaterb, OT UMEHM KOTOPOro 3arnyckaeTcsi OCHOBHOM NpoLEecc CeTeBOro cepBuca,
AormkeH obnagaTb cneaylowmMmmn npusunernsamm Linux:

- CAP_SETGID — Onsi NepeknoyYeHnsa govepHero npouecca B paboTty ¢ npaBamu rpynnbl

nonb3oBaTens, sBMSOLWErocs KNMEHTOM CEPBUCA;

- CAP_SETUID — Ons NepeksiioveHns 4o4YepHero npouecca B paboTy ¢ npaBamu Mnosb30-

BaTens, ABNSAOLErocs KIMEHTOM cepBuca.

MpunmevyaHune. Ecnn paspabaTtbiBaemblini CETEBON CEPBUC AOIMKEH OXMAATb BXOAALIMNE
COEeANHEHUS C UCMONb30BaHMEM 3HAYEHUS1 NopTa MeHbLLEro NnMbo paBHoro 1024, HeobxoamMmo
ncnonb3osartb Npusunernto Linux CAP_NET_BIND_ SERVICE.

Kpome TOro, nonb3oBartesib, OT MMEHM KOTOPOro 3arnyckaeTCcss OCHOBHOWM NPOLIECC CETEBOIO
cepBuca, gormkeH obnagaTb cneayrwmMmmn npuBunernammn nogcuctemol 6esonacHoctn PARSEC
(cm. [2], nogpasgen 4.2):

- PARSEC_CAP_PRIV_SOCK — Ans Co34aHnsa NpuBUIErmpoBaHHOIo CokeTa, MMeIoLLEero

BO3MOXHOCTb NMPMHMMaTb CoeQMHEHUs C NobbIMM MeTKamu 6e30nacHOCTY;

- PARSEC_CAP_SETMAC — And NepekriveHns 4oYepHEro npouecca B paboTy ¢ maHaar-

HbIM KOHTEKCTOM MONb30BaTenNs, ABMSOLLErocs KNMeHTOM cepBuca.

MNpu paspaboTke ceTeBOro cepsuca, NnpeaHasHa4YeHHoro Ang obpaboTkn n npegocTas-
neHuns nHdopmMaummn nNo 3anpocam pasnnyHbIX Nosib3oBaTENENn, MMEKLWMX pasHblie NOFTHOMOYUS
Ha OOCTyn K nHopmMaumm, pekKoMeHLYeTCs NCMNONb30BaTh NPUHLUIM HAUMEHbLLUUX NPUBUSIETNEN.
HasBaHHbIN NPUHLKXN O3HAYaEeT, YTO NpoLecc AomkeH obnagatb TONbKO TEMU NMPUBUMETUSIMU,
KOTopble HeOBXoaMMbl ONs peLleHns ero pyHKUMOHanbHbIX 3agad. o 3aBepLleHnn peLlueHns
dyHKUMOHAambHbIX 3aga4v, Tpebyowmx Hann4mMa npuBmunernen, HeobxogmMmo copoCUTbL NPUBKIETAN
N NPOLOIMKNTb (PYHKLUNMOHMPOBaHUE B COOTBETCTBUM ¢ obwmmu MNPL.

[anee npuBeaeH npumep peanuaaumm pacCMOTPEHHOro 0600LEeHHOro anroputmMa paboTsl

CeTeBOro cepBsuca Ha A3blke C.

Mpumep
#include <stdio.h>
#include <stdlib.h>
#include <string.h>

#include <signal.h>
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#include <sys/prctl.h>

#include <sys/types.h>

#include <sys/capability.h>

#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, "$s %s %d:", _ FILE , _ FUNCTION_ , _ LINE_ ); \
fprintf( stderr, fmt, ##_ VA ARGS__ ); \
fprintf( stderr, " erorr: %$m\n"); \
exit(1);\

} while(0)

static volatile int keepRunning = 1;

static void intHandler(int dummy) {

keepRunning = 0;

static int child process( int clnt_ sock)

{

char user[128];

// KOH, BLIIOJIHAEMH! B [OUEpPHEM IIpoliecce,

// mpenHaszHaueHHOM Oy 06paboTku MHPOPMALIMKM B KOHTEKCTE MIOJIL30BATEJIs

// obbABJIeHHE [epeMeHHOMN OJIs IOJIYUEHUS C COKeTa COeOUHEHUS

// nepenaBaeMol [O CETH METKM Oe30IMaCHOCTM KJIMEHTCKOIO IpPOLieCCa IIOJIb30BATENS P

// obbsiBleHUe NepeMeHHON nnsa nonyueHus uid u gid nomb3oBaTens
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struct passwd* pwd = NULL;

// obbABJIEHHE IePEeMEeHHOM, WCHOJIL3YeMOU IPU IMOJIYUEHUHU
// npuBuneru# Linux mOouepHero mnpoiecca

struct __ _user cap_header struct cur_header;

printf( "child started\n");
//obbaBIIeHNEe [EepPEeMEeHHOMN OJii YCTAHOBKHU NpHUBHMJIEruM Linux
// U ee HauasibHasg WHULMAJNIM3ALUA

linux_caps_t cur_lcaps={0,0,0};

// obbsiBTIeHUEe MNepeMeHHON nOJid YCTaHOBKU OpuBunerusi PARSEC
// U ee HauaribHasg WHULMANIM3AlUA

parsec_caps_t cur_pcaps = {0,0,0};

//vHULManu3anuus CHOUCKa Pa3peleHHHX OpuBUierus Linux
cur_lcaps.permitted |= CAP_TO_MASK(CAP_SETUID);
cur_lcaps.permitted |= CAP_TO_ MASK(CAP_SETGID);

//vHULManu3auus CHOUCKa pPas3peleHHHX npuBuineruii PARSEC

cur_pcaps.cap_permitted |= CAP_TO MASK(PARSEC CAP SETMAC);

//UHULIMANu3alusa CHOUCcKa OedcTBylmux (30PeKTUBHEX) NOpuBuineruit Linux
cur_lcaps.effective |= CAP_TO MASK(CAP_SETUID);
cur_lcaps.effective |= CAP_TO MASK(CAP_SETGID);

//vHULIManu3alusa COUcKa OedcTBymux (39PekTuBHEX) npuBuneruit PARSEC

cur_pcaps.cap_effective |= CAP_TO MASK(PARSEC_CAP SETMAC);

//ycTaHoBKa mpuBuierus Linux u PARSEC [pouepHero Ipollecca CEeTeBOr'O0 CepBHCa
if (parsec_cur caps_set(&cur_lcaps, &cur pcaps) != 0) {

T ("parsec_cur_caps_set");

// vHHLMANV3alus [IePEeMEeHHOM, HCIIOJIbL3YEeMOH IIPpU [OJIYUEHUU
// npuBusieru# Linux LOUepHEro mpoliecca
cur_header.version = _LINUX_ CAPABILITY VERSION;

cur_header.pid = 0;
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// mornyuyeHue NOpuUBMJIEruM Linux OJs OOUEepHEero mpoillecca
if (capget((cap_user header_ t) (&cur_header), &cur lcaps ) != 0) {

T("cap_user header t");

// mnpoBepka Hanuuusa HeoOXOoOUMHX 5PPEeKTUBHHIX NpuBUIeruin Linux

// y mouepHero mpoilecca

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

T("cur_lcaps.effective");

// monyuenue npuBunerusi PARSEC fOns gOuepHero mnpolecca
if(parsec_capget (0, &cur_pcaps ) != 0) {

T("parsec_capget");

// mpoBepxa Hanuuusa Heobxomumex 3PPeKTuBHHX npuunerun PARSEC y OOUEpPHErO MIPOLI
if(!(cur_pcaps.cap_effective & PARSEC CAP TO MASK(PARSEC_CAP_SETMAC))) {

T("cur_pcaps.cap_effective");

// ToJlyyeHMe C COKeTa COeOUHEeHUs NepefaBaeMoi [0 CeTH
// MeTku 6e30MNacHOCTH KJIMEHTCKOI'O Ipollecca II0JIb30BaTels
if (parsec_fstatmac(clnt_sock, &mac_label)) {

T("parsec_fstatmac");

printf( "C coxera monyueHa MeTka beszomacHocTu type=%x mac.lev=%d mac.cat=0x%"P
mac_label.type, mac_label.mac.lev, mac_label.mac.c

// ycTaHoBKa Ha [OOUEPHUM MpPOLECC MeTKu 6e30macHOCTH,

// TOJIYUeHHOM C COKeTa COeOUHEHUs

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

T("parsec_setmac");

// 3ampocC WMEeHM I0JIb30BaTersid
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char prompt[] = "login:";
if( send( clnt _sock, prompt, strlen( prompt), 0) != strlen( prompt)) {
T("send");

// BHIIOJNHEHWE HUOEHTUPUKAIIUKM U ayTEeHTUPUKAIIUK [OJIL30OBATETIHA,
// OT HMMEHM KOTOpPOro PYHKLMHOHUPYET KIJIMEHTCKHHI IIpOoLiecc,

// ycTaHOBKa 3HAUEHUs [EePEMEeHHON 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);

// monyuenve gid u uid Onsa DONB3OBATENS KJIMEHTCKO'O MNpOLiecca,
// mnpomenmero MOSHTUPUKALMIO WM ayTeHTUPUKALIUIO
pwd=getpwnam(user) ;
if (lpwd)

T("getpwnam") ;

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

// mnepexioueHWe [LOUEPHEro mpolecca B paboTy C mpaBaMu CPYNMNH [I0JIb30BATEJIS,
// npomefmero MASHTHUPUKALMIO M ayTEeHTUPUKALIUIO U SIBISLErOCs KIJIIMEHTOM
// ceTeBoOro cepsuca
// TepexsmoueHHe BHIIOJIHAETCS OO BH30OBa setuid(...)
if(setgid(pwd->pw_gid)) {

T("setgid");
}
// mepexsmoueHWe [LOUEpHEro mpouecca B paboTy C mpaBaMy IOJIL30OBATEJSA,
// npomepmero MOASHTHUPUKALMIO M ayTEHTHUPUKALIUIO KU SsIBISIOMErOCs KIJIIMEHTOM
// ceTeBoro cepsuca
if(setuid(pwd->pw_uid)) {

T("setuid");
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}

// cbpoc npuBuineruit Linux um PARSEC pouepHero mpolecca CeTeBOr'O CepBHCa
if(parsec_cur caps_set(0,0) !'= 0) {
T ("parsec_cur_caps_set");
}
// KOH, BHIIOJHAEMHN B OOUEpPHEM IIpollecce,
// nma obpaboTKu U NpenocCTaBJIEHUs HUHPOPMALUHU I[10JIb30BATEIIO

// KJIIMEeHTCKOr'o mpolecca

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

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

/*

khkkhkkhkkhkkhkhkhkhkhkhhhhkhhkkhkkhkhkhkhkhhhhkhhkhkhkhkhkhkhkhbhhhhhhhkhkhkhkhkhhkhhkhkhhkhkhkhkhkhkhkhkhkhkhhhkhkhkhkhkhhrhrhkhhkhkkkkx*x

*/

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:>FIBJ'IeHI/Ie nepemeHHoﬁ OJisi YCTAaHOBKH l'IpI/IBI/IJ'Iel"I/II:I Linux ¥ ee HauaJbHaAs WHULIHAJIN

linux caps_t lcaps={0,0,0};

//00ObsaABIIEHVEe NEepEeMeHHOMN [OJid YCTaHOBKU NpuBuieruit PARSEC U ee HauanbHas HHUIKATI

parsec_caps_t pcaps = {0,0,0};

memset (&clnt_addr,0,sizeof(clnt_addr));
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addr_len = sizeof(clnt_addr):;

serv_addr.sin port = htons(7777);

//vHHLMAaNu3alLus CHOMCKa pal3pelleHHHX OpuBUieru# Linux
lcaps.permitted |= CAP_TO_MASK(CAP_SETUID);
lcaps.permitted |= CAP_TO_MASK(CAP_SETGID);

//vHHLMAanu3auus ChOucka geucrByiomux (5PPeKTHUBHHX) OpuBMierus Linux
lcaps.effective |= CAP_TO_MASK(CAP_SETUID);
lcaps.effective |= CAP_TO_MASK(CAP_SETGID);

//vHULManu3aLus CHOMCKa HaCJeOyeMHX NpUBUJIeru# 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);

//vHULMAaNU3alLua ChOucka geucreyiomux (>dPekTuBHEHX) npuBusierusi PARSEC
pcaps.cap_effective|=CAP_TO MASK(PARSEC CAP SETMAC);
pcaps.cap_effective|=CAP_TO MASK(PARSEC CAP PRIV _SOCK);

//vHULIManu3anusa CHOUCKa HacleOyeMmelx npususieruii PARSEC
pcaps.cap_inheritable|=CAP_TO_ MASK(PARSEC CAP_PRIV_ SOCK) ;
pcaps.cap_inheritable|=CAP_TO_MASK(PARSEC_ CAP_SETMAC);

//ycraHoBka §rara HaclieOOBaHUSA IIPUBUJIETUN
if(prctl(PR_SET KEEPCAPS,1)) {
T("prctl");

//ycTaHoBka mpuBuierus Linux u PARSEC OCHOBHOI'O IIpOlleCcCa CEeTEeBOI'O CepBHCa
if(parsec_cur_caps_set(&lcaps, &pcaps) < 0) {

T ("parsec_cur_caps_set");

serv_addr.sin_family = AF_ INET;
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serv_addr.sin _addr.s_addr = htonl (INADDR ANY);

// co3pgaHue NPUBUIIETHPOBAHHOI'O COKeTa

printf ("cosmaHue mnpuBUIEerupoBaHHOro cokxeral\n");

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

// TpuBsa3Ka NPUBUIIErUPOBAHHOI'O COKeTa

printf ("npuBaska OpUBUIErHPOBAaHHOIO cokera\n");

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

}

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

// BXRJIIOUEHHUE OXHUIOAHUA sanpoca Ha COeOgHHEHHE Ha HpI/IBI/IJ'Iel"I/IpOBaHHOM coxrerTe
if(listen(sock,5) < 0) {
T("listen");

// mnepeBon cokxerTa B HebJoKMpyKIeecs COCTOSHHUE
if( fcntl( sock, F _SETFL, O _NONBLOCK) < 0 ) {;
T("fcntl");

while( keepRunning) {
// co3pmaHue coeOuHEHUs Ha IIPUBUJIETMPOBAHHOM COKeTe
clnt_sock = accept(sock, (struct sockaddr*)&clnt addr, &addr_len);

if( clnt_sock < 0) {

if( errno == EAGAIN)
continue;
T("accept");

}
printf( "Access detected\n");

// cosgmaHue mouepHero mnpolecca nns obpaborxu uHPOpPMALNMM B KOHTEKCTE
child = fork();
if(child<0) {

I1IOJIBE 30!
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T("fork");

if(!child) {

child process( clnt_sock);

}

shutdown( sock, SHUT_RDWR) ;
close( sock);

printf( "Done\n");

return O;

Pekomengyetcs cbpocuTb B OCHOBHOM npouecce npuBuNernto
PARSEC_CAP_PRIV_SOCK, Kak TOMbKO Mcyesna HeobxoguMMOCTb €e WCMOofb30BaHus, Mo-
CKOIbKy Nntobble COKETbI NpW HanMunmn acpeKTMBHON Ha3BaHHOW NpuBUernn byaoyT co3gaBaTthCes
BbI30BOM (PYHKUUM socket (.. .) KakK NpMBUMErMpoBaHHbIE.

[na cbopku 1 3anycka npymepa HY>KHO CKOMMPOBAaTb Ko, B OTAESbHbIN dhans, 1 UCnorb-
30BaTb CregyoLLyo KomaHay:
gcc ums_anna_mpuMmepa -lparsec-base -lparsec-mac && sudo ./a.out

B npumepe vcnonbadyetcsa Homep nopta 7777, n OANA NOAKIHOYEHUS K 3anyLleHHOMY
npuMepy MOXHO 1cnonb3oBaTb KoMaHay telnet:
telnet <IP_apgpec_ xomnbeiorepa> 7777
B cnyyae nokanbHOro KomnbtoTepa MoXxHO ucnonb3osatb IP-agpec 127.0.0.1

BmecTo ncnonbsyemon B npumepe npusunerum PARSEC_CAP_PRIV_SOCK Ans co3faHus
NPUBUMErMPOBAHHOIO CNyLLAKLWEero CoKeTa, NPUHMMAaloLLEro coeguHeHus ¢ nbbiMM MeTKkamm
©e3onacHOCTUN, MOXET BbITb MCNonb3oBaHa crneayrowas kombuHaums npmsunernn PARSEC:

- PARSEC_CAP_CHMAC — NpeaocTaBnseT NpaBo MeHATb MeTKy 6e3onacHocTn dpanna;

- PARSEC_CAP_MAC_SOCK — npefocTaBnser npaBO U3MEHATb MeTKy Ge3onacHocTn

CETEeBOro COeANHEHUS.

Mpy HanMuMM ykasaHHbIX NPUBUIIErMIA NOCME CO34aHNA CokeTa HeobXxoaMMO C UCMOMb-
30BaHMeM (PyHKUMKN parsec_fchmac(...) YCTaHOBUTb HA COKET MaHAaTHble aTpubyTbl UTHO-
pUpOBaHUA MaHOATHbIX YPOBHEMN N KaTeropuin Npu BbINOSTHEHUN Oonepaumst YTEHUS N 3anuch Kak
nokasaHo 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)

{

// obpaborkxa omubxu

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

{

// obpaborkxa 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. PASPAGOTKA MO ANl B3AUMOOENCTBUA C CYB[ 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. ULHTErPALUA ONEPALMOHHbBIX CUCTEM CEMEUCTB MICROSOFT WINDOWS U
LINUX C ASTRA LINUX

AHanus Bo3amoxHocTten coBMmecTHoro npumeHeHns OC CH v gpyrmux onepauuoHHbIX cu-
CTEM B aBTOMAaTM3UPOBaHHbIX CUCTEMAX B 3aLUULLLEHHOM UCMOSIHEHUM NOKa3ar, YTo A5 yCNeLwHOoro
pelweHnsa gaHHon 3agadn Heobxoammo obecneymnTsb:

- COBMECTUMOCTb NpU CETEBOM B3aMMOLENCTBMM B YCNOBUAX MaHAATHOrO pasrpaHuyeHmns

AocTyna;

- COBMECTMMOCTb C eauHbIM NpocTpaHcTBoM nonb3osatenen (EMM) s OC CH;

- COBMECTMMOCTb C CUCTEMOW LieHTpanmM3oBaHHOro npotokonnposaHns OC CH.

[na obecneyeHns cCOBMECTUMOCTW NPU CETEBOM B3aUMOLENCTBMM B YCINOBUSX MaHAaT-
Horo pasrpaHudeHus goctyrna B OC CH nepegada B none onuun kaxgoro naketa |IPv4 knac-
cnUKaLMoHHOM METKM ChOPMMpPOBAaBLLErO ero npolecca (cydbekta AocTyna) peanM3oBaHa B
COOTBETCTBUM C HaumoHanbHbiM ctaHaaptom OCT P 58256-2018 «3awuTa nHpopmaumn. Ynpas-
neHve noTokamn MHgopmaumm B MHPOPMaLMOHHOM cucteme. PopmaT knaccuuKaLMOHHbIX
METOK», U COBMeCTUMa ¢ MexayHapoaHbim ctangaptoM RFC 1108. Ncnonb3oBaHne ykasaHHbIX

cTaHgapToB obecneymBaeT B ToM vncrne coemectumoctb ¢ OC cemerictea MCBC. lNogpobHas
nHdopmaums npusedeHa B [3.2.1]
7.1. Wuterpaumusa B EIIM

WHTerpaumna komnbloTepoB nof ynpaeneHuem Astra Linux B cuctembl ElNIM Bo3amoxHa
Kak B ponu knueHta ElMM, Tak n B ponun cepsepa ENM (koHTponnepa gomeHa). Astra Linux noa-
aepxumBaet paboTy B reteporeHHblx ENMM, B KOTOPbIX KNMEHTAaMKU U cepBepamMmn MOryT BbICTynaTb
KomnbtoTepbl nog yrnpasneHmem OC pasnuyHblix cemencts (Microsoft Windows, Linux, Astra Linux
OC OH, Astra Linux OC CH). Npn aTOM BaXHbIM OrpaHUyYeHneM SIBMSETCHA TO, YTO cpeacTsa
MaHLaTHOro pasrpaHuyeHnsa 4ocTyna nonHOCTbo noaaepxmeatoTca Tonbko B ENMN cocToswwen
n3 koMmnbtoTepoB nog ynpaesneHnem OC CH. Komnbtotepbl nog ynpaeneHuem gpyrux OC moryT
BxoguTb B EIllM nog ynpasneHnem OC CH, HO nony4nTb AOCTYN K MHOpMaUMM NMEOLLEN
HEHyneBYI KNacCUUKaLMOHHYIO METKY OHU HE CMOTYT.

B obwem cnyyae B ocHoBy ElNI nonoxeH AOMEHHbIN MPUHLMN NOCTPOEHUS CETU, Noa-
pasymeBaloLwmn 06beanHeHNE B OOHY CETb JIOTMYECKM CBS3aHHbIX KOMMbOTEPOB, HaNpumep,
npuHaanexawux ogHoW aBToMaTu3npoBaHHOM cucteme. Npu 3TOM nonb3oBaTenu nony4arT
BO3MOXHOCTb paboTbl C pasgensieMbiMu CeTeBLIMU pecypcamMu U B3auMMOLENCTBUS C APYrMMu
nosib3oBaTensMu.

OpraHnusaumnsa EIMM npegoctaenaet cnegyowme BO3MOXHOCTU:

- CKBO3Has ayTeHTUdMKauna B ceTu;

- LeHTpanu3auus xpaHeHust tHdopMauum o6 OKpyXeHUW norb3oBaTene;
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- LeHTpanusauma XpaHeHUs1 HacTpoeK CUCTEMbI 3alLUTbl MHpopMaL MK Ha cepBepe.

CeteBasa ayTeHTUdMKALMA U LEHTPaNun3aumsa XpaHeHnss MHopmaunum o6 OKpY>KEHUK
nonb3oBaTens nogpasyMeBaeT UCMNofb30BaHME ABYX OCHOBHbIX MexaHn3mMoB: NSS 1 PAM.

CkBO3Hasa goBepeHHasi ayTeHTUduKauma peanuayetca TexHonornen Kerberos.

B kauecTBe MCTOYHMKA OaHHbIX ANA 6a30BbIX CUCTEMHbIX CEPBMCOB Ha Ga3e MexaHM3MOB
NSS 1 PAM ncnonb3yetcsa cnyxba katanoroe, pabdotatowas no ctaHgapty LDAP.

LleHTpanusauusa xpaHeHns nHgpopmaumm 06 okpyxeHuu nonb3oBartesnien nogpasymeBaeT
N BO3MOXHOCTb LIEHTPanmM30oBaHHOIo XpaHeHUs JOMaLLUHUX KaTanoros nosibdoBarenen. [na satoro
ncnonb3yeTcs ceTeBas 3awmweHHas dannosasa cuctema (C3PC) CIFS (n3BecTHasa Takke Kak
SMB).

B coctaB Astra Linux BxogaT criegytowmne cuctemol ynpasnenus ENN:

- FreelPA,

- ALD;
OTn cncTeMbl ABNAKOTCA HagcTporkamn Hag TtexHonorusamu LDAP, Kerberos, CIFS n obecneun-
BalOT aBTOMaTUYECKYH0 HAaCTPOWKY BCEX HEOBXOANMBIX CryX0, peannayowmx nepedncneHHbole
TEXHONOIMW, a Tak Xe NpeaocTasnsoT UHTepdenc ynpasneHmss 1 agMMHUCTPUPOBaHNA. Takke B
coctaB Astra Linux BxoguT knuenTckoe MO ansa BkAYeHMss KOMNbIOTEPOB nog, ynpasneHmem OC
OH B EIIN B Ka4yecTBe KNUEHTOB:

knueHTckoe MO FreelPA;

knnentckoe MO ALD;
knueHTtckoe MO Samba (gna skntoyveHna B ENMM Windows AD);

knuneHtckoe MO SSSD (ansa skntoyenns B ENM Windows AD);

Mpouenypbl HACTPOMKM CEPBEPOB N KIMEHTOB ONMUCaHbl B COOTBETCTBYIOLLEN AOKYMEHTa-
Lun.

Psn cneumdunyHbix gng OC CH dyHkuun ENMM (orpaHnyeHne Bxoga B cUCTEMY, Ha3Haye-
HWe NoKanbHbIX rPYNMN Nofnb3oBaTensaM AOMEHa, NOAKMNOYEHNE JOMALLHUX CETEBbIX KaTanoros u
T.n.) anga gpyrux OC cemenctea Linux MOXeT ObITb AOCTYNEH NPY YCIIOBUN UCMONb30BaHNS Cneumn-
anuaupoBaHHoro PAM-moayns unu nocpeactBom pa3paboTku U MCMONb30BaHNA AOMNONMHUTENBHbIX

PAM-moaynen TMna pam_group, pam_mount U T. .

7.1.1. Cnyx6a kaTtanoros

B ALD B kauyecTtBe cnyxbbl katanoroB ucnonbdyetca LDAP-cepsep OpenLDAP, Bo
FreelPA B kauyectBe cnyx0bl katanoroB ucnonb3dyetcsa LDAP-cepsep 389-ds. B gononHeHune
K cepBepHbIM cnyxbam katanoros B ElNIM mMoryT ncnonb3oBaTbCs KIMEHTCKUE KelLuupyrowme
cnyx6bl, no3BonawLme yMeHbLUNTb 06 bEMBI ceTeBoro Tpaduka (cnyxba SSSD Ha knueHTax
FreelPA). Baanmogencteme co cnyxbamm katanoroB MOXET OCYLLECTBNATLCA Kak C MOMOLLbLO

Habopa ytunut OpenLDAP (kak npaBuno, Bxogawmx B nakeT ldap-utils), Tak n ¢ nomowbto API
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(libldap).

[ns xpaHeHus nHgopmaumm B cnyxbax KaTanoros MCnonb3ylTcs opmaTtbl, CXeMb
AaHHbIX 1 NOAX0Abl, pernaMeHTMpOBaHHbIE CNeayrLNUMM CTaHaAapTamu:

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

3anpocoB K cnyxbe kaTanoros.

- RFC 1274 — The COSINE and Internet X.500 Schema. OnucaHnue paboTsl ¢ atpubytamm

N Knaccamu.

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

Service. Cxema aTpmbyTOB 1 KNaccoB AN XpaHeHNsa HopMaumm o6 y4eTHbIX 3anmncax

nonb3oBaTenen n gpyron MHopmauun, Heobxoanmbl ANs opraHn3aunm JOMeHa.

- RFC 2798 — Definition of the inetOrgPerson LDAP Object Class. Cxema atpnbyTtoB 1

KnaccoB, pacLUMPSAIOLLMX Knacc Norb3oBaTens AOMONHUTENbHbIMU CBEOEHUAMM.

PaspaboTuumku, pelatowime 3agady MHTErpaLmm onepaLmoHHbIX CUCTEM UK OTAENbHbIX
cnyx6 c ElMM Astra Linux, moryT nony4utb cBegeHusi 06 ncnonedyemon cxeme LDAP, onncanne
aTpmnbyToB, KIaccoB 1 NOpsiAOK 4OCTyNa K HAM NocpeacTBOM pa3BepTbiBaHUA CTeHAa, BKIoYa-
toero komnbtoTep, nog ynpaesneHnem OC CH ¢ yctaHOBNEHHbIM U HAaCTPOEHHBLIM CEPBEPOM
EMM. Mogpo6Has nHdpopmaumn o ENMMN npuseneHa B pasgene «Cpeactea opraHnsaumm EMM»
AokymeHTa «OnepaumoHHasa cuctema creumnanbHoro HasHadeHus «Astra Linux Special Edition»

PykoBogctBo agmuHucTpatopa. Yacte 1» PYCB.10015-01 95 01-1)
7.1.2. NSS

MexaHnam NSS npegocraBnser BceM nporpammam v cnyxbam, pyHKLMOHUPYOLWUM
Ha fnoKasibHOM KOMMbOTEPE, CUCTEMHYH MH(POPpMaLIMIO Yepe3 COOTBETCTBYHOLLME NPOrpaMMHbIe
BbI30Bbl. OH obpallaetcsa Kk kKoHpurypauymoHHomy danny /etc/nsswitch.conf, B KOTOPOM
yKasaHbl ICTOUHWUKM OaHHbIX N5 KaXa4on U3 cuctemMHbix cnyx6. [1na pabotsl B coctase ElNMN Ha
KOMMbOTEPAX-KIMEHTaX B Ka4eCTBE UCTOYHMKA OAaHHbIX AOMKHA OblTh YKka3aHa COOTBETCTBYOLAsA
cnyx6a karanoros (LDAP gna ALD, nnu sss (kewwmpytowas cnyxba) ansa FreelPA, winbind ans
Samba, sss gns SSSD). B coctaB Astra Linux BXogaT MHCTPYMEHTbI, aBTOMaTUYECKN BbIMOSTHAO-

LuMe Bce Heobxoanmble HACTPOMKKN (CM. KOHCPUIYpaLUMOHHbI hann /etc/nsswitch.conf).

7.1.3. AyteHTndukauums

[nsa cksosHown ayTeHTUdUKaummn ncrnonssyercsa MIT-peanusauuna Kerberos. Bxogsume
B cocTaB Astra Linux MHCTpyMeHTbl yCTaHOBKM KnneHToB ElI aBTOMaTMyeckn BbINOMHAKOT BCE
Heobxoammble ans pabotel B EMNI HacTporku koMnbioTeEPOB nog ynpasneHmem Astra Linux. Ha
KOMMblOTEpPax Nof ynpasneHnem gpyrux Bepcum Linux gosmkHbl 6bITb YCTaHOBNEHbI COOTBETCTBY-
loLLMe nakeThbl:

- krb5-config — KOH(UrypaunoHHble dannsl;
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- krb5-user — KIIMEHTCKME NporpamMmmbl ayTeHTudukaumnmn Kerberos;
- libpam-krb5 — PAM mMoaynb Ansa ayTeHTUdUKaumMm nosb3oBaTtenen npu Bxoge B
cucTemy;,
W OOMKEH OblTb COOTBETCTBYHOLMM 06pa3oM HacTpOeH KOHMUrypaumoHHbIA dann
/etc/krb5.conf:
[libdefaults]
default_realm = <REALM>

[login]
krb5 get_ tickets = true

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

loe B kayectBe <REALM> ykasbiBaeTcsa obnactb Kerberos, cooTBeTCTBYOWAA AOMEHY
(Hanpumep, ANa AOMeHa .example. ru TakuM 3Ha4yeHMeM OyaeT EXAMPLE . RU).

[MockonbKy B KOHpUrypauMoOHHOM banne yKkasblBaeTcsa LOMOofHUTENbHaA MHopMauna no
ncnonb3yemMblM KpunTorpaguieckum npeobpasoBaHmam u T.M. LenecoobpasHo CKonMpoBaTth pac-
cMaTtpmBaeMblin KOHUIrypaunoHHbIN doansi HenocpeaCTBEHHO C KOMMbOTEPA Mo ynpasneHnem
Astra Linux, BxoasaLwero B TOT Xe JOMEH.

lMpoBepka KOPPEKTHOCTN HACTPOWNKN MOXET ObITb BbINOMIHEHA NPOBEAEHNEM ayTEHTUGU-
Kaumm OT MMEHU Nosib3oBaTeNns AoOMeHa C UCMNOoSIb30BaHMEM CrieaytoLen KoMaHabl:

# kinit <monbszomaTenes EIII>

B cnyuyae ycnexa ayteHtudukauumn 6yget nonyyeH TGT 6unet Kerberos, KOTOPbI MOXHO
NPOCMOTPETL C MOMOLLbIO YTUNUTbLI klist:

# klist

[ns BO3MOXHOCTW ayTeHTUdUKaLunm nonb3osaTens npyu BXxoge B cCUCTeMy Heobxoaumo
COOTBETCTBYOLWMM 0bpa3om HacTpouTb PAM cueHapui Bxoga ¢ ucnonb3oBaHnem PAM moayns
pam_krb5, pam_sss unu pam_winbind. BapmaHt PAM cueHapus login ¢ ucnonesosaHnem PAM
Moaynsa pam_krbb5.

BapuaHT PAM cueHnapus 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
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B aprymeHTe minimum uid gormkeH 6biTb yKazaH MUHMManbHbIA naeHTUduKaTop nonb-

3oBaTtend goMeHa.

7.1.4. AOMUHUCTpPUpPOBaHUe

AOMVHUCTpaTUBHbBIE OENCTBUS MO BBOAY KOMMbIOTEPA B OMEH U HACTPOMNKE NOKanbHbIX
cnyx6 ansa pabotbl B EIMNIM mMoryT 6bITh BbINOMHEHBI MO0 NpsAMbIMU n3meHeHuamn B ENMM ¢
nomouubto ytunut Kerberos n Idap ¢ go6aBnsemon cuctemol, nbo nytem onepaumn B JOMEHE
cpeactBamu Astra Linux ¢ nocnegyowmmm AoNONHUTENbHLIMU AENCTBUAMU, BbINOSTHAEMbIMU Ha
nokanbHOW cucteme.

Hanpumep: nobaBneHue nonb3oBaTenemn, codgaHme y4eTHbIX 3anucen cnyxb n ynpas-
neHve NPUHaANeXHOCTbLIO K rpynnamM MOoryT BbINOSTHATCA agMuHucTpaTtopom ElMM, a Bbirpyaka
Kntoyen cnyxot un nx Hactporka gns padotsbl ¢ ENMM 4omkHbI BEINONHATLCS HA SIOKanbHOM cucteme.

[Mopsipok BBeOeHUsI KOMNbioTepa B JOMEH:

1) JormkHO BbITb HACTPOEHO paspeLleHne MMeH ANs pa3biIMEHOBAHUS MOSIHOO UMEHM

cepBepa - KOHTpornepa AoMeHa 1 caMoro KomnbloTepa.

2) [ns BBOAMMOrO KOMMNbIOTEPA AOMKHA ObITb co3gaHa ydeTHas 3anucb Kerberos Bnga

host/<nosnHoe uMsa KomnbloTepa> U AobGaBneHa B COOTBETCTBYHIOLLYHO BETKY Cry>0Obl

KaTanoros.

3) Kntoun yyeTHOM 3anncu JoSmKHbl ObiTb BbIrPYXXeHbl cpeacTsamu Kerberos (yTunuTton

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

HacTponka ceTeBbIx cnyx6 ans pabotbl ¢ ayTeHTUdMKaumen no Kerberos BbinonHsercs
COornacHoO JOKYMeHTauumn Ha aTu cny0bbl. Mpumepbl co3gaHnsa y4eTHbIX 3annucemn Ans ceTeBblX
cnyx6 npuBefeHsbl B NyHKTe «HacTporka ceTeBbiX cnyx6» AokymeHTa «OnepaunoHHas cucrema
cneumanbHoro HasHadyeHus «Astra Linux Special Edition» PykoBogcteo agmmHucTpatopa. Yactb
1» PYCB.10015-01 95 01-1.

7.2. UHTerpaums ¢ CUCTEMOM LIEHTPanu3oBaHHOro npotokonuposaHua OC CH

Cpencrea LeHTpanM3oBaHHOIO NPOTOKOSIMPOBAHUS OCHOBLIBAOTCS Ha MporpaMMHOM
nakete Zabbix. Nopagok pelweHnsa 3agadn LeHTpanm3oBaHHOMo cbopa M aHanuaa XXypHaros
pernctpaunmn cobbiTnn B8 OC CH onuncaH B pasgene «Cpeacrtea LeHTpanM3oBaHHOIM NPOTOKOMNN-
poBaHMA» AOKyMmeHTa «OnepaunoHHasa cucteMma cneyunanbHoOro HasHadeHust «Astra Linux Special
Edition» PykoBoactBo agmunHuctpatopa. Yactb 1» PYCBE.10015-01 95 01-1. Takum obpasom, ans
B3aMMOAENCTBUSA C CEPBEPOM LIEHTpanmM3oBaHHOro npotokonuposaHna B OC cemencTa Linux
MOryT GbITb UCMONb30BaHbl CTaH4APTHbLIE peanu3auun areHToB Zabbix.

Kpome Toro, ana OC cemeincTsa Linux cyliecTByeT BO3MOXHOCTb NPUMEHEHUS CryXObl
rsyslog Ans nepegaydv gaHHbIX O PerncTpupyemMbix cOBbITUAX Ha cepBep LeHTpann3oBaHHOMO

npoTokonupoBaHus. Npumep ncnonb3oBaHus cnyxbbl rsyslog B OC CH npuBeaeH B pasgene
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«CpeqacTea LeHTpann3oBaHHOro NPOTOKONUMPOBaHUAY OOKyMeHTa «OnepaunoHHas cuctema cne-
UnanbHoro HasdHadeHus «Astra Linux Special Edition» PykoBoacTBo agMmuHuctparopa. Yacte 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 [24]).

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

0oC?

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 ¢ gpyrmux nnatgpopm B OC Linux. MNpu 3TOM Hago y4ecTb 0COBEHHOCTN Kak 64-
pa3psaHON NPOLIECCOPHON apXUTEKTYpbl U ee NoAAePXKKM A4pOoM Linux, Tak U HOBbIX CUCTEMHBbIX U
rpacpuyeckux GubnmoTek (cm. pasgen [2).

OcHoBHaga cuctemHasn 6ubnmoteka OC CH — glibc — npegnonaraeT HEKOTOpyo 06-
paTHYI0 COBMECTMMOCTb C NpeablayLMMn ee BepCMsSMN B HYacTu NporpaMmMHOro nHrepdemnca.
Takum oOpasom, MHOrne ctapble NporpaMmbl CMOTYT C HEW KOPPEKTHO paboTtaTb. Hanpotus, y
rpagmyecknx 6ubnmnotek Takas obpaTtHas COBMeCTUMOCTb He HabnogaeTcs. B cBa3un ¢ atnm B
coctaB OC CH nommmo HoBOW npuknagHon rpadmyeckon 6mbnuotekn Qt 5 Bxoant n bubnmnoteka
npeablgyLiero nokoneHnsa Qt 4 ¢ nogaepxkon Qt 3. bonee paHHue Bepcun Gubnuotek Qt 1 1 Qt 2
B OC CH He nogaepxmBatoTcsi.

Mpouecc nopTMpoBaHMsS CTAHOBUTCS HAMHOIO CIIOXXHEe B TOM Crlyyae, ecnv B cocTaB Nnpo-
rPaMMHOro CpeacTBa BXOAAT Crieumanm3npoBaHHble MOAYNW, CO30aHHbIE NOL KOHKPETHbIE BEPCUU
yCTapeBLUNX siaep onepaumoHHbIX cucteM. B cBssm ¢ 60NblLIMMKN pasnnumsiMmn B apxXmTekTypax

MOCTPOEHMUSI HOBLIX U CTapbiX siaep paspaboTymkam notpebyeTtcs noyTy nonHasa nepepaboTtka
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3TUX Moaynen Ha 6a3e HOBOro nHTepdenca (4OCTaTOUYHO NOSIHOE ero ONMCaHNe MOXHO HaNTK
B pykosogcTse [/]). CoBeTbl N0 nepeHocy nporpamMmm yrnpasreHnsa yCTporucTBamMm ¢ nnatgopmbl
Windows B Linux MOXXHO HanTu B cTaTbe [25].

Ecnu B nporpamMmmHOM cpefCcTBe SIBHO UCMNOSMb3yeTcHa cneumpuieckmin nporpaMmmMHbIA UH-
Tepdenic C3U, To HeobxogmMmMo yunTbiBaTb 0COBEHHOCTM peanu3auumn MaHgaTHOro pasrpaHuyeHns
AOCTyna Ha KOHKpeTHon nnatdgopme. CneayeT yvyecTb, YTO M3-3a 6onee BbICOKOW pa3psaHOCTM B
OC CH gnanasoHbl MaHOaTHbLIX YPOBHEN M KaTeropun, a Takke Habop cneumnanbHbIX CUCTEMHbIX
BbI30BOB LUKPe, Yem Ha OC npeablayLyx nokoneHwii (cm. pasaen [3). Ons yckopeHusi npouecca
nepeBofa Takux NPorpaMMHbIX CPeACTB MOXET NoTpeboBaTbCA HanucaHue «nporpaMmm-o6epToky
C nomoublo MakpocoB C-npenpoueccopa, Kotopble byayT oTtobpaxaTb CTapbii NPOrpamMMHbIN

nHTepdenc C3U1 Ha HOBbLIN.
8.2. Hactpownka cpeabl UCNONMHEHUs 32-pa3psagHbIX NPUNOXKEHUN

Mpoueccopbl ¢ apxutektypon x86-64 (AMD64) cnocobHbl paboTaTth Kak B 64-pa3psgHom,
Tak n 32-paspagHomMm pexumax. Ecnn paccmatpmBatb Hebonbluve 32-paspsigHble  Linux-
npunoxeHna Onsa x86, KoTopble MOryT ObITb CTaTUYeCKU CIIMHKOBaHbI CO BCeMWU Heobxoau-
MbIMK BUBNMOTEKAMN, TO OHM C BONbLLON BEPOATHOCTBIO ByayT ycnewHo pabotath B cpefe
64-paspsagHon OC CH.

[na paboTbl TEX NPUNOXEHWUA, KOTOPbIE UCMONb3YIOT AUHAMUYECKN NoAarpy>kaemMble 6ub-
nnotekn, B8 OC CH HeobxoamMmo HacTpouTb cpeay BbINONHEHNSA 32-pa3psaHblx nporpamm. [Ans
3TOro criefyeT yCTaHOBUTb NakeT ia32-1ibs, KOTOPLIN COAEPXUT OCHOBHbIE CUCTEMHbIE pa3de-
nsemble 32-paspsgHble 6ubnuotekn. B koHCONM cynepnonb3oBaTens BbINOMHUTE KOMaHAY:

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

OT0 co3gacT B KOPHEBOM KaTanore nanky /emul/ia32-1inux ¢ 32-pa3psgHbiMu 6mb-
nuoTtekamu. 1o ymMon4aHuio oOHM NOAAEPKMBAIOT TONMBbKO KOHCOMbHbIE NPUoXeHus, 6asoBble X- 1
GTK-npunoxeHnus. Ana Qt-npunoxxeHnin HeobxoguMo CaMOCTOSATENBHO YCTaHOBUTL 32-paspsiaHble
BubnuoTeku B kKatanor /emul/ia32-1inux. Takke Hago NocTynaTb U ¢ APYrMMU HEQOCTaLWNUMN
32-pa3psagHbiMu naketamu. Caenatb 3TO MOXHO, HanpuMep, Tak:

# sudo dpkg -X <umsa_makera>-<Bepcus>_ 1i386.deb /emul/ia32-linux
8.3. NMepeHoc nporpamm u3 cpeabl Windows

Mpy nepeHoce NporpaMMHbIX CPEACTB aBTOMaTM3MpPOBaHHbIX kKomnnekcoB M3 OC Windows
Ha nnatdopmy OC CH MoxHO pykoBOoACTBOBaTbCS 06LW MMM noaxogamum, paspaboTaHHbIMKU MO
murpaumm B cpeay Linux. Xopowiee n nocnegoBartesibHoe OnNncaHMe TEXHUYECKUX PeLLEeHU 1
MeToA0B, HeobBXoaMMbIX ANSA YCNELWHOoro nepexoga nonb3oBaTtenen Ha Linux-cuctemy MoXXHO

npoyntaTb B cTaTbsx [?] [?]. Takke cnegyeTt 03HAaKOMUTBLCH C PEKOMeHOaUMsaMN B cTaTbe [25] npu
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rnepeHoce NporpaMm ynpasreHnsa yCTponcTBaMum, ecrnn TakoBble uMetoTca B cucteme. OcobeHHo-
CTW KOMOUAAUUKM Nporpamm, paspaboTaHHbix Ha 32-pa3psgHon nnatgopme Windows, npueaeHbl

B[8.4l
8.4. TexHonorns KOMNUNAUMK Npu nepeHoce MO

Mpun nepeHoce NO moxeT noTpeboBaTbcsa nepekoMnunaunsa 32-paspsiaHbiX NporpamMmm B
TOM BMAE, Kak OHM HanucaHbl, 6e3 agantauun Kk 64-paspsgHon cucteme. [lanee aTm nporpaMmmbl
MOXHO Byaet 3anyckatb Ha OC CH npu npaBusibHO HacTpoeHHoW 32-pa3psaaHon cpene ncrnon-
HeHus (CM. . Yto0bl komnunsaumns B OC CH npoxoguna KOppekTHO M gaBana Ha Bbixode
32-paspsagHble UCMOMHAEMbIE MPUNOXEHNS, HEOOXO0ANMO UCMONb30BaTb AN9 KOMOUNATOpa gcc
— KMoy -m32, AN NMHKOBLUMKA 1d — kntod —-melf 1386. Hanpumep, ecnun cbopka nporpammbl
ocyLlecTBnsinack ¢ noMmoLbio cpeacTts Autotools, ToO MOryT NpUMeEHATLCS cregyrowme onumm ans
configure:
./configure --target=1386-linux --cc="gcc -m32" --as="as --32" \\

--with-extralibdir=/usr/1ib32

B kavecTtBe 3HayeHu NapameTpa --with-extralibdir= HeobGXxoouMMO yKa3sbiBaTb
KaTtanoru, rge pacnonoxeHbl Tpebyemble ans cbopkn npunoxeHnsa 32-paspsigHole 6GUbnmMoTekn.

B cnyyae, ecnu nepeHoc ocyuectensietcs ns cpegbl Windows, Torga komnunauns Tpebyet

bonee cnoxHon HacTporku. OB30p NPUEMOB TakOW KOMNUNSALUM MOXHO HaUTu B cTaTbe [?].
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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 MOXETEe UCMONb30BaTb B CBOEM MPUNOXEHUN. [NonHbIN Habop KOMMNOHEHTOB
HaxoOuTca B KaTtanore: /usr/lib/x86_64-linux-gnu/qt5/qml/Fly/Components.
ans NoAKIoYeHns onbnunortekn Heobxoanmo B .gml danne yKasaTb:
import Fly.Components 1.0 basoBbln KOMMNOHEHT — FlyRoot, OCHOBaHHbIX Ha
QQuickWindow. CamoMy co3gaBaTb OKHO HE HYXHO, AOCTaTOMHO QQmlApplicationEngine. B
OCHOBE NEXWUT NOCTpaHMYHOE oTobpaxkeHune. [1na gobasnexus ctpanuubl (FlyPage) ncnonbayetcs
dyHKUMA root.addPage (<pathToPage>, {properties})\verb. [Npn HaxaTum Ha «Xx»
KHONKy «OTMeHa» wunm KHonky «Hasag» cTpaHuua aBTOMaTUYECKM 3aKPOETCA M BbI3OBET
cancelFunction. Npu Haxatun Ha «OK» BbI3oBeTCs okFunction. B 6a30BOM KOMMNOHEHTE
€CTb PYHKUMN ONns co3gaHnsa U OTODpaKeHNA HEKOTOPbIX OCHOBHbLIX BUIXKETOB C 3adaHHbIMU
napametpamn. MoxxHO 0To6pa3nTb BUAXKETbl COOOLLIEHUS, cnucKa, Bbibopa yicna, kaneHgaps,
CTPOKM BBOAA, BbibOpa 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: 1
}
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 {
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anchors {
left: parent.left;
top: toolbar.bottom;
right: parent.right; bottom: parent.bottom

}

/* main content */

9.3. KnaBuwa «Hasan»

Mpun HaxaTum Ha Knasuwy «Hasaa» (nesasi KHoMKa B HMXKHEN NaHenNun) reHepupyeTcs Haxa-
Tne Alt+F4. CooTBETCTBEHHO YTOObLI OTNOBUTL HaXXaTue Ha 3Ty KHOMKY HYXXHO o6paboTaTtb cobbiTe
3aKpbITUs OkHa. Npu ncnonb3oBaHnn £ly-gml-components, OTKpbITble cTpaHuubl(FlyPage) 6y-
AyT aBTOMaTM4YECKUN 3aKpbIBaTbLCA NPU HaXKaTum Ha KHonky «Hasagy. [Mpu atom OyaeT Bbi3aBaHa
yHKUMSA cancelFunc. ECTb BO3MOXHOCTb fobaBneHust cBoen komaHabl. Hanpumep, crnegyowmmn
Ko BbiBedeT B KOHcormb «Hellox:
Item {
function processBackClick() {
root.popFunctionFromBackStack();
console.log("Hello");

}

Component.onCompleted: root.addFunctionToBackStack(processBackClick);

Mpn  wncnonb3oBaHun  pyHKUMM  addFunctionToBackStack B  obpaboTym-
K€ HY)XHO CaMOCTOATENbHO BbI3blBaTb root.popFunctionFromBackStack() wunu

root.clearBackStack(), B 3@aBUCUMOCTU OT NTOTNKN NPUNOXKEHUS.
9.4. BuptyanbHaa KnaBmatypa

Mpu ycTaHOBNEHHOM nakeTe gtvirtualkeyboard BupTyanbHas knaeuatypa Oyoert as-
TOMAaTU4ECKN MNMoKal3aHa npu q)OKyCG Ha TEKCTOBOM noJie B NMpuinoXXeHndax Ha 6aze Qt. Ectb 2
cnocoba co3aaHus KnaBmaTypbl: BCTPOEHHbIN B MPUNOXEHME U BHELWWHWIA. [py ncnonb3oBaHum
fly-gml-components BUpTyarnbHas KrnaBuaTypa BCTPaMBaeTcs B NMPUIOXKEHNE U MNaBHO Bble3-
Xaet npu OTO6pa)KeHI/II/I. I'IpM 3TOM OHa NoAXUMAET TOJIbKO CaMylo BEPXHIOKO CTpaHULY. D,J'Iﬂ ao-
cTyna K KnaBsuaTtype Ucnonb3yite root .virtualKeyboard. Hanpumep, 4Tobbl yCTaHOBUTL aH-
FMIMACKYIO0 pacKagky MOXHO Bbl3BaTb root.virtualKeyboard.setEnglishLayout (). [lpu
NCMNONb30BaHUN FTOPU3OHTANbHOW OPUEHTALMKN SKpaHa, ecniv BbicoTa KnaBsuaTypbl 6yaeT Gonblue
70 % BbICOTbl 3KpaHa, TO Ha NMyctoM MecTe 6MﬂeT NMOKa3aHO oTAeSIbHOEe TEKCTOBOE MoJie BBO-

Aa. B npunoxeHusix 6e3 ncnonb3oBaHusa £ly-gml-components, KrnaBuaTypa oTobpaxaercs
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BHE NPUNOXeHMs nogxunmasi ero cHuay (6e3 aHMmaumm). B koge npunoxeHus 4ONONHUTENbHO

HU4Yero nucatb He HY>XHO. OBpaTUTBLCA K HEN MOXHO TOMbKO Yepes Qt . inputMethod. Mcnonb-

3ynTe Qt.inputMethod.visible 4YTOGbI Y3HaTbL OTOGpaxaeTcs nu knasuatypa. Micnonb3ynte

dnaru inputMethodHints 4ToObl HacTpouTb knasuaTtypy. bonee nogpobHO MOXHO noYnTaTb TYT:

http://doc.gt.io/QtVirtualKeyboard/deployment-guide.html

9.5. OcHoBHble KOMNOHeHThLI fly-gml-components

OnncaHne OCHOBHbIX KOMMNOHEHTOB:

FlyButton — cTaHgapTHasi KHonka. Vicnonb3yeTcs B OCHOBHOM B pasfnnyHbIX hopMax;
FlyCloseButton — KHOMKa 3aKpblTUA OOpM;

FlyControlButton — Kpyrnas KHOMka ¢ MKOHKOM 1 TeKCTOM. Micnonb3yeTcs B naHenm

ynpasBJieHNA,

FlyMenuButton — cneBa UKOHKA, crpaBa TEKCT. MoxxHo YKa3aTb TOJIbKO UKOHKY Ui

TekcT. Micnonb3yeTca B NnaHeNsX MHCTPYMEHTOB (Tynbapax);

FlyColoredImage — M300paKeHMe C BO3MOXHOCTbIO 3aTEHEHMS], HANOXEHNS LBETA,

obecLBeYMBaHUs, A0GaBNEHUS MUHW N300paXKEHUs B yrorT;

FlyColorPicker — MHCTPYMEHT (BUOXET) BblbOpa LBETA;

FlyCalendar — MHCTPYMEHT (BMAXKET) Kanenaaps;

FlyLabel — TEKCT;

FlyLineEdit — MHCTPYMEHT (BMAXET) OAHOCTPOYHOrO MONs BBOAA TEKCTA;
FlyTextEdit — MHCTPYMEHT (BMAXET) MHOTOCTPOYHOrO MOMs BBOAA TEKCTA;

FlyListView — MHCTPYMeHT (BMIXET) BepTMKanbHOro cnucka. B kauyectee mogenu

AormkeH 6bITb MCNONb30BaH MacCuB. I'Iop,p,ep»(MBaeT yoanexHme anemMeHToB,

FlyListViewRowFlick — MHCTPYMEHT (BM[I,)KeT) rOPU3OHTAalIbHOIo Crnncka. Ncnonb-

3yeTcsl B NaHenu yBeAOMIEeHNI;

FlySlider — MHCTPYMEHT (BUIXKET) ropu3oHTarIbHOIo crnangepa;
FlySpinBox — MHCTPYMEHT (BMOXKET) Bblbopa 4ncna;

FlyScrollBar — UCMOMb3yeTcs Ans oTobpaxeHnss Nonoc NPOKPYTOK,;
FlySeparator — BepTuKanbHas/ropu3oHTanbHasa NMHUS;
FlyInnerShadow — BHYTPEHHSS TeHb. [lormkHa ObITb NOBEPX ANEMEHTA;
FlyShadow — BHeWHSAS TeHb. [lomkHa 6bITb N0 9NEMEHTOM;
FlyTouchAnimation — aHMMaUMsA NPUKOCHOBEHUSA K SKpaHYy;

FlyWindow — mMcnonb3yeTcs Npu Heo6XxoaNMOCTU CO30aHNSI HECKOSbKUX BHYTPEHHUX

OKOH B O4HOM MPUJTOXKEHUN. [lna kaxgoro okHa cosgaeTtcst oTaernbHas NnocTpaHn4yHadA

CTPYKTYpa C noaaep kKo BUPTyanbHOW KnaBuaTypbl.
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9.6. [lobaBneHue nonb3oBaTenbckoro Buaxeta B fly-launcher

Bbl moxerte cospatb nwbon QML Bugker. OH MoOXeT ObITb OCHOBaH Ha
fly-gml-components. Toyka Bxoga 310 .qml hann. Bbl MOXeTe NOCMOTPETL NPUMEpPHI B Nnake-
Te fly-phone-widgets (/usr/1ib/x86_64-1linux-gnu/qt5/qml/Fly/Widgets). byab-
Te OCTOPOXHbI C Flickable n cnoxHon ob6paboTkon Mbiwn. Ha Tekywmnin momeHT MouseArea
HaxOAUTCS MOBEPX BUOKETA M MPOMNYyCKaeT TONbKO cocTaBHble cobbiTna. URI gormkeH 6biTb
Fly.Widgets.MyWidget, rge MyWidget nms Bugxerta. [NpocTenimmm BUAKET KaneHaaps Bbl-
rnaguT Tak:
import QtQuick 2.3
import Fly.Components 1.0
FlyCalendar {}

CtpykTypa Bugxeta (pannsl .pro, gmldir, plugin onyweHsbl):

- MyWidget — lNanka npoekTta. NocnegHu nyHKT URI 1 Mma nanku gomkHbl coBnagarth;

- MyWidget.qgml — To4yka Bxoga. ims 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 gOmKHO coBnagaTtb C NOCNegHUM MYHKTOM

B URI unu 6biTb ykasaHo B config canne;

- config — KoHdurypaumoHHsin pann. msa: ’ config’;

- Settings.gml — ®ann HacTpoeKk. Buaumble nonb3oBaTentd HaCTPOWMKU BUKeTa.

Jloboe nwvs.
9.7. Naker fly-phone-dbus

[laHHbIN NakeT NpegocTaBnseT HECKOMbKO KaccoB Ans paboTbl C pasnnyHbIMU COObITU-
amun. DBus nHtepdencel Haxogates B /usr/include/fly-phone/fly-phone-dbus/dbus.
[nsa nogkntoveHns ncnonb3ymnTe:

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

Hanpumep, ansa toro 410661 NO3BOHUTL MO HOMepy 123456789:
import QtQuick 2.3
import Fly.Components 1.0
Item {

FlyCallDbusNotifier { id: callDbusNotifier }
Component.onCompleted: callDbusNotifier.emitDial(123456789);
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