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1 BBepeHue

OTO BTOPOWN OOKYMEHT U3 cepumn, NOCBAWEHHOM ngnomam Symbian C++, Ha KoTopble Tak nobaT
XanosaTbca paspabotyuukun. B aToM Mecsaue A paccmaTtpmBald akTUBHbIE 0OBEKTbI - KOHCTPYKLUUHK,
yacTo BcTpevatowmeca B Symbian OS. Ecnu Bbl nporpammupoBanu B Symbian OS, To Bbl yxe
NMO3HaKOMWUIINCb C HUMW, Oae ecnu He 3ameTunu atoro. Ckopee Bcero - 3ameTunu. TexHuka
ACUMHXPOHHOIO NPOrpamMmMmMpoOBaHMa MOXeT COUTb C TOMKY pa3paboTyMKOB, BOCMMUTaHHbLIX B Bonee
NPOCTOM MMpe NPorpaMm C nocrieaoBaTeNlbHbIM, CUHXPOHHBIM UCMOSTHEHNEM KOMaHA. A Oons Tex,
KTO Yy)Xe CTarnkuBancsa ¢ aCMHXPOHHbIM MpOorpamMmmMmMpoBaHmeM, 06 bEKTHO-OPUEHTUPOBAHHbIN CTUIMb
aKTMBHbIX 06bEKTOB, BO3MOXHO, NMOKaXETCH OTNIMYHBLIM OT TOr0, K YeMy OHU NPUBbLIKIN.

AKTMBHble OOBEKTbl XOPOLWO [AOKyMeHTMpoBaHbl B SDK, Ha MHOrMx camtax, NOCBSILLEHHbIX
nporpammMmmpoBaHunto B Symbian OS, 1 B kKHUrax (CCbIfnikn Ha HEKOTOPbIE MPUBOOATCS B KOHLE 3TOro
JokymeHTa). Ho, Tem He mMeHee, NMOMNynspHOCTbL 3TON Tembl B base 3HaHui u obcyxgeHus Ha
dopymax NOATBEPXKOAIOT, YTO ANA HOBMYKOB OHWN KaXKyTCS CIMOXHBIMU U HE TaK OOXOL4YMBbLI, Kak
TOro 3aCnyXuBatoT.

C nomouibo 3TOr0 AOKYMEHTA Mbl MOCTapaeMcsi OOBSCHUTb, MOYEMY aKTUMBHblIE OOBLEKTbI
ucrnonb3yotca B Symbian OS, M noyemy OHWM nNpeanoyTUTENlbHEE MHOMOMOTOYHOCTU. Mol
NPOAEMOHCTPMPYEM BaM HEKOTOPbIE TUMOBbIE MPUEMbI, YTOObI Bbl MOHAMM, KaK MCMOMb30BaTb WX
Ha npakTuke. M B 3aBepLUEHNE CTaTbl Mbl MOMECTUIN NEPEYEHb TOrO, YTO «MOXHO AenaTb» U «He
cnepyeT Aenatb» C aKTMBHbIMU OObEKTaMM.

2 U CHOBa OCHOBbI. CoObIiTUA, dCUHXPOHHOCTD,
MHOro3aga4yHoctb U MHOIronoTo4yHoOCTb

AKTMBHble OOBEKTbI CYLWECTBYIOT Afs TOro, YToObl CNPaBUTLCS C OQHOW CEepbe3HoW Npobremon.
Co3spaHue UHTepaKTUBHLIX NPUIOXEHUI TpebyeT HOBbLIX NOAXOO0B B NPOEKTUPOBaAHMM NporpamMm.
B oTnnuyme OT Knaccuyeckoro ofHOLENeBOro CTUs NporpaMmMmpoBaHUs «rnporpaMmma-punstpy,
noBefeHne WHTEePaKTUBHOrO npuroxeHua 6onblle MNOXOXe Ha guanor ¢ nonb3oBaTenem:
nocrneaoBaTesnibHOCTb BLINOSIHEHUS KOMaHA4 B NPUOXeHMM OBycrnoBneHa ero OTKNIMKamu Ha
OENCTBMA nonb3oBaTens. ATOT «COObITUAHO-OPUEHTUPOBAHHBIM» CTUb NPOrPaMMUPOBAHUSA, CTan
nonynapeH 6narogapss Mac OS u, 4yyTb no3xe, Microsoft Windows. (XoTs, ecrnv nopasmbIlWnATh -
OH MCMNONb3yeTcsl C He3anaMATHbIX BpeMeH. JIlobon KOHEe4YHbI aBTOMAaT SIBMSIETCS COOLITUNHO-
OPUEHTUPOBAHHbIM, @ KOHEYHble aBTOMaTbl M3BECTHbl OYeHb AaBHO. Cambll ApKUA Npumep -
abcTpakTHas mawmHa TelopuHra).

TunnyHoe COBBLITUNHO-OPUEHTUPOBAHHOE MPUIIOXEHWe TpaTUT OOMblY 4YacTb BPEMEHM Ha
OXWOaHWe Nonb30BaTENbCKMX 3aMpoOCOB, HO HE 3TO ABMAETCHA ero XapakTepHOW YepTON; rmaBHoe —
TO, KAk B HEM OpraHusoBaHa ynpaenswowasi normka. OHa He HauyuHaetca ¢ main(), M He
3aBeplUaeTcss Mocrne BbINOMAHEHUS npedonpenenéHHon  nocrnenoBaTenibHOCTM  onepauuin.
COGbITUNHO-OPMEHTMPOBAHHOE MPUSIOXKEHNE NPUHLMANANBHO (1, BO3MOXHO, ©6e3 npeyBenmyeHnin)
npocto 6Gonbwon onepatop switch, obpabaTtbiBaloWwmMn nepeawoLMecs emy CUCTEMHblEe
cobbITHS.

B pesynbTaTe Takow CTUIMb NPOrpaMMMpoOBaHUS NO-CyTU ABMNSETCA aCUHXPOHHBLIM. [nsA Toro 4tobsl
nporpamma 6bina ObICTPOM U XOPOLWIO YNpaBnsieMor, AEWCTBMSA MNonb3oBaTens U KOCBEHHO
Bbl3BaHHble WMW COObITUS nepeadarnTCa MOMHOCTBIO ACUHXPOHHBIM  MeTogam-o6paboTymkam,
BbIMOSTHALMMCA BHE OCHOBHOW nocrnefoBaTtenbHocTn koMaHg. Cam xe meTop pacnpegeneHuns
COObLITUA CUHXPOHHBIN (MK, BO BCAKOM crniyyae, BefeT cebs Takum obpasom) — OH Bo3BpaLyaet
ynpasrieHve Bbi3BaBLLEMY €0 METoAy cpasy Xe nocne 3aBepLUeHns, Tak Kak ormKkeH BbiTb Bcerga
roToBbIM OTpearMpoBaTb Ha HOBble AEVCTBUS Nomnb3oBaTtens. 3aTtem, Koraa aCMHXPOHHbBIN MeToa-
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obpaboTumk 3aBepllaeTcsl, ero pesynbTathl nNepefjatloTcs B 06paboTuMk  3aBepLUeHus,
reHepvpytoLmin 3aBepLuatoLee cobbiTne. Bee cobbiTusi, Gyab OHW Pe3ynbTaTOM CUHXPOHHbIX UK
ACVHXPOHHbIX METOAOB, U BHE 3aBMCUMOCTM OT TOrO, Bbi3BaHbl OHU OEUCTBUAMK MOMb3oBaTens
UMK CUCTEMOIA, OKa3bIBaKOTCA B OOHOIN oYepean cobbiTuiA, NepeaaBaemblx B CUCTEMY.

ACWHXPOHHOE NpPOorpaMMMpOBaHME CYLLECTBYET yXe OO0Nroe Bpemsi, B YaCTHOCTU, KakK pelueHue
npobremMbl  NOTEHUManbHO  BLICOKOWM  3a4epXKu  OTKIMKa  nepudepuitHbiX  YCTPOWMCTB.
MepudepuniiHbie ycTponctaa 06bIMHO ABMASIOTCA MHTepdercammn Ansa CBA3N C «pearnbHbIM» MUPOM
(BkntoYas Hac ¢ Bamun) M NO3ITOMY, X NOBeAEHNE LOCTAaTOMHO HenpenckasyemMo: NpuHTepbl MOryT
OTKMNYaTbCH, NMMHUM KOMMYHUKaUUA paspbiBaTbCs, TenedoHHaa Tpybka MOXeT Nroxo nexartb,
nonb3oBatefls — OTOWTU OT KOMMNblTEpPA. ACUMHXPOHHOE MpOorpamMmMmuMpoBaHuEe MNo3BONdAeT
cobblTamM Cc Gonee BbICOKOM [JOMNYCTUMOW 3agepXkkon obpabaTbiBaTbCsi BHE OCHOBHOrMO
yrnpaBnsAlLLero noToka 3anyLweHHon nporpaMmmbl. bnarogaps aTtomy, octanbHas 4acTb CUCTEMbI
MOXeT npogorkaTb obpabaTbiBaTh npoune cobbiTvss. OTO nNpumeHsieTcs B NOOOK cucteme,
nogaepxmeatrollern napannenuaMm (napannensHoe BbINOMHEHWE MHOXEeCTBa MpoLeccoB, unu
AMYNALMSA 3TOro NYTEM KBAHTOBaHWUS NPOLECCOPHOIO BPEMEHN).

PaHnHune cnctembl GUI, Takne kak nepebole OC Mac n Windows, peanu3oBbiBany CBoM COObITUNHO-
OPWEHTMPOBAHHbIE MOAENN MPOrPaMMMPOBAHUS, MCMNOMb3ys HEBbITECHAILWEE MNNaHNpOBaHNE
npoueccoB, W3BECTHOE MNOA4 TEPMWHOM KOOMepaTMBHAs MHOro3agaqHocTb. OTO  CUSbHO
oTnuyanocb oT Unix-cuctem n MemHMpenmoB, MUCMOSb30BaBLUNX BbITECHSIOLLEE NIaHUpoBaHWe
npoueccoB. PasHuua B TOM, YTO B BbITECHAOLLEN CUCTEME NPOLLECC, BbINONHALWMNCA B AaHHbIV
MOMEHT, MOXET ObITb B Nto6oe BpeMS OCTaHOBMEH MMAHMPOBLLMKOM ONEpPaLMOHHON cucTeMbl. B
HEBbLITECHAOWEN CUCTEME MNIMAHUPOBLUMK BblOMpaeT npouecc, KoTopbin OGyaeT BbINOMHATHCA
cnegylowmMm, W Bcerga [[aéT emy BO3MOXHOCTb BbIMOMHATbCSA A0 KOHua. Peanusaums
BbITECHAIOLLEro MfIaHMPOBaHMA NPUMBOAUT K LOMNOSMHUTENbHBIM pacxogamM pPecypcoB U, B LENOM,
YCNOXHAET cuctemy. Ho HeBbITECHAIOLWEE NNaHMPOBaHME MMeET Cepbe3Hbli He4OoCTaToK: Moxo
CNPOEKTMPOBaHHbIE MPUMOXEHUS MOryT MNPensaTCTBOBaTb MHOr0O3adayHOCTW, He YycTynas
npoLeccopHoe BpeMs ApyrMMm npoLeccam.

OBontouns, npueeawasi K MHOTOMNOTOYHbIM CUCTEMaM, MOXEeT paccMaTpuBaTbCs Kak MomnbiTka
COXpaHWUTb MpeuvMyLlecTBa napannenusamMa, BKIoYasi €eCTECTBEHHYD aCUMHXPOHHOCTb U
COObITUNHO-OPUEHTUPOBAHHbBIN NOAX0A K MPOrpamMMUpOBaHMIO, U MPEVMMYLLECTBA BbITECHSAOLLIMX
cucteM, 6e3 NnoTepu NPOM3BOANTENBHOCTN OGYCMNOBMEHHOW Napannenenn3Mom npoLeccos.

3 CnoXxHOCTb MHOronoTo4HOCTU

maBHasi npobrnema MHOroNnOTOYHOCTU B TOM, YTO OHa CIOXHa ANns paspaboTyMKoB NPUNOKEHUN.
B TO Bpems kKak MHOrornoTo4YHOE MporpaMMuMpoOBaHUEe pacrnpoCTPaHUNOChL MOBCEMECTHO, Ha
npaktuke npeobnagaHne 3TOr0 CTUNA  MPOU3OLWINO  CPaBHUTENbHO HedaBHO. [MpuunH
NONyNAPHOCTU MHOrOMOTOYHOrO nporpammupoBaHus Tpu: Web cepBepa, Linux, u“ HoBble
NOKONeHns MHorosigepHbIX npoueccopoB. Co BpeMeHeM, MHOrONOTOYHOE NporpaMmMMpoBaHne n3
3arago4vyHoOro MCKyccTBa, OOCTYMHOMO HEMHOIMMM MOCBSALEHHbIM (CUCTEMHBIM MpPOrpamMmMucTaM B
obrnactM KOMMYHWKauuW) MpeBpaTUroCb B  CTaHOAPTHYH TEeXHUKY NporpaMMmpoBaHuns
NPUNOXEHWIA.

EcTb ABa MCTOYHMKA CNOXXHOCTM MHOTOMOTOYHOCTM:
e CUHXpOHM3aALMS: KOHTPOSb NPaBUIIbHOCTU NOpsiAKa HAaCTyMNrneHns cobbiTuin. 3To

Heobxoanmo, T.K. nopAaaoK, B KOTOPOM NOTOKU 3aBepLUuaT BbINOJIHEHNE, 3apaHee He
N3BECTEH.
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e Paspensdemble AaHHbIE U npo6nema aTOMapHOCTU: obecnevyeHne ATOMapPHOCTU YTEHUA U
3anncun gaHHbIX. Onepauvwl YTEeHUS 1 3anMcK O6LNX AaHHbIX MoryT ObITb npepeaHbl Ha
nonnyTwn, Npun BbITeCHEHUN NOTOKA APYTrMM NMNOTOKOM, BbINOJMTHAKOLWNM 3annCb 3TUX OAHHbIX.

MHOronoTtoyHasi cuMctema AOfKHa NpefocTaBnATb MPOrpaMMUCTYy CUCTEMHbIE MPUMMUTUBBLI OIS
obecnevyeHns B3anMOAENCTBUA MOTOKOB. Hanpumep, cemadopbl, GrIOKMPOBKM, MbIOTEKCHI U Ap.
MporpamMmMuCTbl BbIHYXKOEHbLI CTanNKMBaTbCsA C 3TOW LOMOMHUTENBHOW CIOXHOCTLIO, YTO B CBOK
oyepeob MOXET MpMBECTM K MOSIBNEHUIO LEenoro psga HoBbiX ownbok: OT  3abbiBaHUSA
3abnoknpoBaTb KpUTUYECKME CeKuMM (BO3HMKAET OMacHOCTb W3MEHEHUSI MOTOKOM COCTOSIHUSA
nporpammebl, OT KOTOPOro 3aBUCUT OPYron NOTOK), 40 B3aUMHbIX BIIOKMPOBOK N COCTOSIHUIA TOHKM.

BHe3anHo, pa3paboTyMky CTONKHYNUCh C HEeOOXOAMMOCTbIO GEecrnoKOMTbCS O Bellax, KoTopble
paHblue Obinn caMo coboi pasyMeroLLMMINCS, Taknx Kak LIeNTOCTHOCTb U YCTOMYMBOCTb KOHTEKCTa
BO Bpemsi ucnosnHeHusi. M npuwnocb 3a60TUTbCA 06 3TOM CaMUM Ha YPOBHE MPUINOXEHMS. Xyxe
TOr0, OHU BbIHYXXAEHbI ObINN YYUTLCA CNPaBNATLCA C NOTEHUMANbHO CNOXHbIM B3aMMOAeNCTBUEM
NOTOKOB B paMKax MX NMporpamm, XOoTsl paHbLUe TakuMx Npobrem npocTo He CyLecTBOBaso, Tak kak
NpUNoXxeHus Gbinyv 0gHOMOTOYHBLIMU.

OTa JononHUTeNbHas CNOXHOCTb SIBASIETCH OCHOBHbIM apryMeHTOM MPOTMB MHOIFONOTOYHOCTW.
Crnopbl 06 3aTOM BefyTcsl yXe AaBHO, M ewe gonro OyayT Bectucb. B cBoen 3HameHUTOM
npeseHTaunm Ha koHdepeHuumn Usenix [xkoH OcTepayT, co3gatenb fA3bika NporpaMMupoBaHUs
Tcl, 3asBuN, 4YTO MHOrOMOTOYHOCTb - CIRMLWIKOM TpyaHa Ans 6onblUMHCTBA NPOrpaMMUCTOB WU
NOAbITOXWUIT €e HeAOCTaTKU: CROoXHa ANA OTNnagku, HapywaeT abCTpakumio, U MOXeT yXyAwuTb
Npov3BOANTENBbHOCTb, BMECTO ee YyBenuyeHus. [laxe ero OnMnOHEeHTbl COrfacHbl, YTO
MHOFOMOTOYHOCTb JOCTATOYHO CIIOXHa.

4 Hosbin noaxon B Symbian OS: AKTUBHbIe OO BEKTbI

Symbian OS — 3TO MHOronoTto4yHasi onepaumoHHast cuctema. B yacTtHoCTM, MOTOKM B Hewn
ABNSAIOTCS  MCNOMHUMbIMKM  OObeKkTaMu, ynpaBnsiemMbiMW, MAAHUPYEMbIMA, 3anyCcKkaeMbiMU W
nepeknovaeMbiMm nocpeactsoM sapa OC. 3TO NOMHOCTLIO BbITECHAOLWAA MOAENb ynpaBneHns
noTokamu. Symbian Takxe siBMseTcs onepauuoHHON CUCTEMOWN pearnbHOro BpeMeHu (HadmHas ¢
OEBATOM BEPCUMN), U BPEMS OXMOAHUSA TMOTOKOB B HEW rapaHTMPOBAHHO OrpaHMYeHo (4To
CMPOEKTUPOBAHO cneuuanbHO Ans obecrneyeHust TalMuHra CUrHanbHOro cTeka MOOWUNbHOro
TenedoHa). Ho, B TO Bpemsa Kak gpyrve onepauuoHHble CUCTeMbl BCE OGonblwe u 6Honblie
aganTupyT MHOMONOTOYHOCTb OJIS1 MCMOMNb30BaHUSA Ha NPUKITAAHOM YPOBHE, akTUBHbIE OOBEKTbI
Symbian OS npegnaratloT anbTepHaTMBHYO M 0ofee MnpocTyid MOAeNb ANs  ynpaBneHus
ACUHXPOHHbLIM MOBEAEHUEM MPUMNOXKEHUS B COOLITUAHO-OPUEHTUPOBAHHOW cUCTEME. AKTUBHbIE
06beKTbl NoKasanu cebs HacTONbKO 3PPEKTUBHBIMU Ha NPAKTUKE, YTO Ha BONbLUMHCTBE YPOBHEN
Hag A4pOM, BKIHOYasA CUCTEMHbIE CMYXObl, OHW CTanu cTaHAApPTHLIM WabnoHOM Ans peanv3aumm
ntoBoro acCMHXPOHHOIO NOBeAeHUS!.

B pesynbTarte, npu nporpammmpoBannm gnst Symbian OS npaktnyeckn oTnana HeobxogMMocTb B
cemadopax, OMOKMpPOBKAX W MPOYMX MPUMUTUBAX MOTOKA. OTO 3HAYMTENBHO YMPOCTUIIO
pa3paboTKy, U CHU3WIIO BEPOSITHOCTb BO3HUKHOBEHUS NOTEHLMANbHbBIX OLLIMOOK.

LleneBon pbiHOK ycTponcTB Anss Symbian OS, no cytu, gaBnseTca nNOTpedbutTenbCkum, K

HaAOEeXHOCTb — [NlaBHbIM aKkTop Ha 3TOM pbiHKe. [1o3ToMy, OTCYyTCTBME OWKNOOK Mpu
nporpaMMmMpoBaHMM — MNpsiMOM NyTb K ycnexy. ECTb ewle ogHa BaxHasi nNpuynMHa co3gaHus
aKTUBHbIX OOBEKTOB — 3TO 3KOHOMMUS MPOLLECCOPHOro BpemMeHu u 3Heprun. Symbian OS

paccuuTaHa Ha YCTpoWcTBa, pabGoTawlime oT 6GaTapeit, M oGnagawowmx npoueccopamu C
[I0CTaTO4YHO CKPOMHOW  MPOM3BOAUTENLHOCTbIO. OnepaumoHHbIe CUCTeMbl  MEepCoHarbHbIX
KOMMbIOTEPOB, AaXe Nocre MUrpaummn Ha MobunbHbIe YCTPOWCTBA, XYyXe NpucnocobneHsl kK paboTte

Cc I'IOD,06HbIM annapaTtHbIM obecneveHnemM.
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MepeknioyeHne Mexay akTUBHbIMM OGbekTamu, paboTaloluMy B 0OHOM MNOTOKe (3To Haubonee
pacnpocTpaHeHHas cuTyauusl), nossonseT wu3bexaTb 3aTpaT Ha MEpekrloYeHne KOHTeKCTa
NOTOKOB. [03TOMY, NPUNOXEHUE, peanuayrolliee acCUHXPOHHOCTb C MOMOLLIbIO aKTUBHbLIX OGBEKTOB
obnagaet Gonbliei NPOU3BOAUTENBHOCTBIO, YEM MPUMOXKEHWUE, WCMNOSb3YIOLLEE HECKONbKO
MOTOKOB.

C TO4YkM 3peHust npoekTupoBaHud, Symbian OS wn3HayanbHO co3gaBanacb Kak OOBbEKTHO-
OPWEHTMPOBAHHAA CUCTEMA, MPAKTUYECKN MOMHOCTbIO HanncaHHas Ha C++. [MoaTomy, 0ObEKTHO-
OPVEHTUPOBaHHAsi peanu3aumMsi aCUMHXPOHHOrO NPOrpamMupoBaHMs  Obila  €CTECTBEHHbIM
peLLeHnem.

AKTMBHble OObekTbl - MNpeKpacHbI MpuMMep TOro, Kak OOBEeKTHO-OPUEHTMPOBAHHOE
NPOEKTUPOBaHME MUCMNONb3yeTcsa ANA WHKaNCynMpoBaHUS U CKPbITUS CIOXHOCTU NPUMEHEHHbIX
anropuTtMoB, a TaKkke Ans abcTpakumm KOHUEenuun sigpa onepauuoHHOW CUCTEMbl. AKTUBHbLIN
00BEKT MHKanCynupyeT MexaHu3Mbl ANs OTApaBKU 3arnpoca acMHXPOHHOW crniyxbe u obpaboTku
pesynbTaTta ero BbINofiHeHus. [py 3TOM, HECKONbKO Taknx 06bEKTOB MOryT HaXOAUTLCA B OAHOM U
TOM Xe NOTOKe, He BNOKMpyst ero Ha nepuoa OXnaaHus UCNONHEHMS 3anpoca U (C TOYKU 3peHuns
paspaboTtynka) ©6e3 MCNOMb30BaHWsT MHOIOMOTOYHOCTU. AKTUBHbIE OOBEKTbI OrpaxgaroT
pa3paboTyYnKOB MNPUMNOXKEHUIN OT TPYAHOCTEN paboTbl C MHOrOMOTOYHOCTLIO, NPSYa 3TY CIIOXHOCTb
BO BHYTPEHHMX MexaHunamax OC.

AKTMBHble OOBbEKTbl MO3BONSAT paspaboTymkamu He 3adyMblBaTbCs O TOHKOCTAX 06paboTku
ACUHXPOHHbIX COObITUIA. VX MCNonb3oBaHWe TOXEe He Tak MPOCTO, HO B GONMbLUMHCTBE NPUMOXEHWIA
cuctema 6GepeT Ha cebs ynpaBneHne aKTUBHbIMM OObekTamu. [NaBHbI MOTOK KaXAoro
MPUNOXEHNS aBTOMAaTM4eCK/ NonyyaeT CBOW MIaHMPOBLLMK aKTUBHbIX OOBEKTOB U CrneunarnbHbIN
NOTOK Ansi HMX. Bce akTuBHble OOBEKTbI, 3amnylleHHble M3 [MaBHOrO MOTOKA, BbIMOMHAIOTCA B
cneunanbHOM MOTOKE aKTMBHbIX OOBLEKTOB 6e3 BbITECHEHUs, B nopsiake npuoputeta. Ecnu
NpUNOXeH1e NMeeT BCEro OaMH MNOTOK, TOraa BCe ero akTMBHble 06bekTbl paboTaloT coBmMecTHO. B
KOHTEKCTE CUCTEeMbl, UX BbIMNOSIHEHNE MOXET MPUOCTaHaBMNMBAaTLCS, YTOObI AaTb NpoLECcCopHoe
BPEMSI aKTUBHbIM OObEKTaM APYrux MPUMOXEHUA UMW CUCTEMHBIM NMOTOKaM. AKTUBHblE OOBLEKTHI
NpefoCTaBnsAT MOLLHbIA U NPOCTON WAaBMoH AN NPOEKTUPOBAHUSA NMPUIIOXKEHWUIA B COOTBETCTBUM
C COObITUAHO-OPUEHTUPOBAHHOW MHTEPAKTUBHOWM MOAENbI0. DTO NO3BOMSIET COXPaAHNUTbL U NPOCTOTY
OOHOMOTOYHOCTU, U PEaKTUBHOCTb COOLITUAHO-OPUEHTUPOBAHHOW MOLENN, B3sIB 32 OCHOBY
yOoO6HbIi 06 bEKTHO-OPUEHTMPOBAHHBIN MOAXOA.

OcHoBHOV 3agaven, pelaemMon C MOMOLLBbK KOHLUENUMM aKTUBHbIX OOBEKTOB, SBNAETCH
YyAPOLLEHNE ACUHXPOHHOIO COOLITUMHO-OPUEHTUPOBAHHOIO MPOrPaMMUPOBaHMS. YCTpaHUe aTuX
CMNOXHOCTEN MCKITYUNO MNPUYUHY MHOMMX MOTEHUManbHbiX OWWOOK NPOrpaMMUpoOBaHUSA, TEM
cambIM, YNyYLIMB YCTONUYNBOCTb M HAAEXHOCTb NPOrpamm.

Ecnn Bam Bce xe npugetcs pabotate C MHOrONOTOYHOCTBIO HAMPSIMYHO, TO BCe Heobxoanmble Ans
3TOro MexaHusmbl umetotca B API. B gononHeHune k cobectBeHHomy API, Symbian OS 9-i1 Bepcun
obnagaet ynydweHHon coBmecTumocTbio ¢ POSIX (B Buge 6ubnuotek P.I.P.S., unu POSIX ans
Symbian), Tem cambiM ynpowas nepeHoc Ha Symbian ¢ gpyrnx nnatgopm yxe UMetoLLMnca Ko,
UCronb3yLWmMin  MHOronoToyHocTb. bonee Toro, P..P.S. pgenaetr poctynHeiIM co3gaHue
NPUNOXeH Ons pas3paboTymkoB, He 3Hawwmx Symbian C++. B pesynbTtarte, 6onbliasi 4yacTb
MHOrOMOTOYHOrO kofga MOXeT ObiTb MOpPTMpPOBaHa Ha 3Ty nnatdopmy. Ho 9TO He sgBnsieTcd
Haubonee a(pPeKkTUBHBIM NOAXOAOM, M MHOIOMOTOYHOCTL Jlydlle UCMONb30BaTh NULLb B KpanHeM
crny4ae, B CUNYy NPUYMH, KOTOpble Mbl paHee obcyxaanwu.
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5 OCHOBbLI aKTUBHbIX OO BLEKTOB

basoBble akTuBHble 0ObEKTbI onpedeneHbl B ¢danne e32base.h, KOTOpbIA Bbl MOXETE HaWTU B
SDK. CyuwectByeT ABa rnaBHbiXx 6a30BbIX Knacca: 9TO CActive, ONUCbIBAKOWUN abCTPaKTHLIN
6a30BbIN KNacc, OT KOTOPOro HacneaywTca BCe akTUBHble 0ObekTbl; U CActiveScheduler —
Knacc, Onpeaensiiomnin 1 peanusylolnin  NNaHUPOBLUMK aKTUBHbLIX 00bekToB. (O6bIYHO
npunoxeHmss obpallarTca kK MeTodam CActiveScheduler, BMecTo TOro, 4todbl co3gaBaTb
HacnegyeMmbii OT HEro OGBHEKT).

5.1 CActive

CAcCtive nopoxaeH oT CBase - cTaHAapTHoro 6asoBoro kracca Symbian OS ansa co3gaBaembix B
Kyde ob6bekToB. Kaxabli akTMBHbIVN OOBEKT HacnegyeTcd oT CActive.

e CActive o0BbABNSAET YMCTble BUPTYanbHble MeToabl RunL () n boCancel (), KOTOpble
005s13aHbI peanu3oBbiBaTb NOPOXAEHHbIE KNacchl.

e CActive 00bSABNAET CTAaHOAPTHbIN MeToA RunError(), KOTOPbLIN Bbi3bIBAETCA CUCTEMOWN, B
cny4ae, ecnv B RunL () npoucxoaut cbpoc. [Anga Toro 4tobbl obpabatbiBaTh OWINGKM
CaMOCTOSTENbHO, pa3paboTynk 4OMKEH NePEKPbITb MeTod RunError () B CBOEM Kracce.
BosBpallaemoe Runerror() 3Ha4yeHne nepegaeTcs NNaHMPOBLLMKY aKTUBHbIX 0O bEKTOB.

e Bce akTuBHble 0OBEKTBI UMEIOT NPUOPUTET, UCMOMb3YEMbIN NAAHMPOBLLMKOM A1
ynpasneHns nmun. B CActive onpeaeneHbl 3Ha4YE€HUS!, KOTOpPbIE MOXET NPUHUMATb
npuoputeT: EPriorityIdie (-100) — ncnonbsyetca B 06bekTax, NpeaHasHa4YeHHbIX Ans
BbIMOMHEHUs B POHOBOM pexume; EPriorityLow (-20) M EPriorityStandard (0) —
noaxoAadaT Ans 60onbLINMHCTBA aKTUBHbLIX 00BbEKTOB; EPriorityUserInput (10) —
npegHasHadeH ans o6bEKTOB, NPUHMMAIOLLMX BBOANMbIE NOSIb30BaTENEM LaHHbIE;
EPriorityHigh (20) - OMKHO MCNOMb30BaTLCH TOMBKO A5 BbICOKONPUOPUTETHBLIX
aKTUBHbIX OO BEKTOB, HANPUMEP, TAUMEPOB, ANS TOro, YTOObI OHU NONY4YMn
NpenmMyLLEeCTBO, KOraa NiaHNpPOBLLMK aKTUBHbLIX 00bekToB ByaeT BbiOMpaTh CrieayroLwmun
OOBEKT ANsl UCNONHEHUS.

e CActive cooepXuT uneH TRequestStatus iStatus, B KOTOPbIA CUCTEMA NOMELLAET KO
3aBepLUEHNS, KOrda aCUHXPOHHbIN 3arnpoc aKTMBHOIO 00beKTa UCMOSTHAETCS.

e CActive peanuayeTt KOHKpeTHble MeToabl SetActive(), Cancel (), u SetPriority().

5.2 CActiveScheduler

CActiveScheduler nopoxgeH OT CBase - cTaHgapTHoro ©asoBoro knacca Symbian OS ans
co3faBaembIx B Kyde 06bekToB. B 06bivHOM GUI npunoXxeHnn nnaHMpOBLUMK akKTUBHBIX 0ObEKTOB
co3gaeTcs cuMcTtemMon aBToMaTudecku. Ecnn Bam npuaeTca co3gath MaHUMPOBLLMK SIBHO, TO Bbl
MOXeTe BOCMOSIb30BaTbCs IK3EMMMSIPOM Knacca CActiveScheduler 6e3 HacnegoBaHuWs OT Hero.

e CActiveScheduler peanusyeT psia KOHKPETHbLIX MeTOA0B. B yactHoCcTU, MeToA
Install(), ucnonb3yemblin 411s1 YCTAHOBKU NIaHMPOBLLUMKA, €CriM CUCTEMA eLLe He
coenana ato asTomaTtuyeckn. Metogbl Start() n Stop() MCNONb3yOTCS AN 3anycka u
OCTaHOBKW nnaHuposLlmka. Metoa Add () ncnonbayetca ons permcTpaumm n aktueaumm
obObeKkTa NNaHMPOBLLIMKOM.

e CActiveScheduler npegocrasnseT peanusauunio metoga Error (), Bbl3biIBAEMOro
cucTemMon B crniydae HeobpaboTaHHoOro cbpoca B meToge RunL () akTMBHOIO obbekTa.
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e CActiveScheduler xpaHUT accounauum mexagy COCTOsIHUEM 3anpoca B aKTUBHOM obbekTe
TRequestStatus iStatus u metogom RunL () aToro obbekra.

e CActiveScheduler peanusyet MexaHn3Mbl NIIAHNPOBAHUSA, BbibMpatoLme 1 3anyckaroLime
cnenyoLwwmi roToBbIN K paboTe akTUBHLIN OOBEKT TEKYLLIEro NoToKa ¢ HambonbLINUM
NpUopUTETOM.

5.3 Talimepbl u Opyaue, 20moebieé K UCMNOJ/Ib308aHUK aKMUGBHbIe
06BeKmsbI

Kpome AByx 6a30BbiX KNaccoB, B CUCTEME TaKKe ONpPeAenieHO HECKONbKO MOMEe3HbIX, YXKe roTOBbIX
K MCMONb30BaHMWI0 akTUBHbIX 06bekToB. Hanpumep:

e  KOHKPETHbIN Knacc CIdle — roToBbI HU3KONPUOPUTETHBIN aKTUBHbIN OOBEKT, KOTOPbLIN
MOXET HEMOCPEACTBEHHO MCMNOMNb30BaTLCA ANA BbINOMHEHUSA 3a4a4 B OHOBOM pEXMME.
[lns aToro npu co3gaHumn eMy nepegaeTcs metoq obpaTHon cesa3um (callback), B koTtopom
pa3paboTunk peanunsyeT HeobxoanMble OENCTBUSI.

e abcTpakTHbIM Knacc CAsyncOoneShot. HacnenosaB OT HEro Ball Krnacc, Bbl NonyynTe
roTOBbIM K UCMOMb30BaHNIO HU3KOMPUOPUTETHLIN aKTUBHbIA 00BEKT, Bbi3bIBAOLLNA METOL,
obpaTHOoM CBA3M NNLb OOUH paa3.

e pasnu4yHble TanMepbl, NOPOXAEHHbIE OT CACtive AN AanbHENLWIEro HacnegoBaHnsa unm
NPSIMOro UCNoNb30BaHUA: CTimer, CDeltaTimer, CHeartBeat, CPeriodic.

Mpn nporpammunpoBaHmMn onst Symbian OS, knacc CTimer, Hapsgy C NOPOXAEHHbIMW OT HEro
Tanmepamu, peluaeT MNpPaKTUYEeCKU BCE CBsI3aHHble C OTCYETOM BPEMEHU U NEPUOOUYHOCTHLIO
3agauu.

5.4 AkmueHbIe 06 LeKmMbI U MOMOKU

AkTUBHble 06BEKTbl ucnonb3ytoTed B Symbian OS gnsa Toro, 4tobbl, obecnevmB acUHXPOHHOE
nosegeHue, unsbexatb CMNOXHOCTENW MHOrOMOTOYHOro nporpammupoBaHus. OOHAKO HUYTO He
MelLaeT NporpaMMUCTy CMeLLMBaTb akTUBHbIE OOBEKTLI 1 MHOrOMOTOYHOCTb, B TEX Cry4asx, koraa
3TO OEeNCTBUTENBbHO HEOBXOAMMO.

Ba)XHO MOMHUTb, YTO aKTUBHble OOBLEKTbI U NNaHNPOBLLUMKN  aKTUBHbIX 00BLEKTOB SABNSAOTCS
JTIOKallbHbIMW MO OTHOLUEHUID K MOTOKY, B KOTOPOM OHM Oblnn co3gaHbl U YyCTaHOBJ1E€HbI. Kaxgbin
NOTOK, B KOTOPOM CO340aKTCA aKTUBHbIE 0ObEeKTbI, AOMKEH UMETb yCTaHOBJ'IeHHbIIZ NNaHNPOBLUUK
aKTUBHbIX 06BEKTOB. Bce co3aaHHble B MOTOKE aKTUBHbIE OOBbEKTHI ynpaendalTCA NiaHUPOBLLMKOM
aKTUBHbIX OOBEKTOB, YCTaHOBJI€HHbIM B 3TOM MOTOKe. MonbiTka BbI3BaTb aKTMBHbLIA OOBEKT,
CO34aHHbIN K 3apeFMCTpMpOBaHHbII7I B OQHOM NOTOKe, N3 Opyroro noToka, npuBeneT K owmnbke.

B uactHoctn, ans GUI I'IpVIJ'IO)KGHI/IVI cucrema aBTomMaTun4eCkn co3gaet OAuH TJ1IaHUPOBLUMK
aKTUBHbIX OOBLEKTOB W yCTaHaBMBaeT €ro B rnaBHOM [MMOTOKe. Ecnu npunoxeHme 3anyckaet
OOMNOSIHUTENbHbIE MOTOKW, TO Bbl CaMW OOSMKHblI NMO3abOTMTLCA O CO34aHun W yCTaHOBKe
nnaHNpoBLUMKA aKTUBHbIX OOBbEKTOB B KaXOOM U3 HUX.

5.5 AkKmueHbie 06BeKmbI U npuopumemeHsbie npepbieaHusi

MoTtokn B Symbian OS aABNSAOTCS BbITECHAEMbIMWU. Tak Kak NAaHMPOBLUMKN aKTUBHbIX OOBbEKTOB
npuHagnexar MNOoTOKaM, TO BbINOSIHEHME aKTUBHbIX OOBLEKTOB OAHOr0 MNOTOKA MOXeT ObiTb

NPUOCTaHOBEHO AJ1A BbINOJNTHEHNA aKTUBHbLIX obbekToB apyroro noToka, n HaO60pOT.
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OpHako cam no ce6e NNaHMPOBLUMK aKTUBHbIX OOBLEKTOB HE peanusyeT MexaHW3MOB BblITECHEHUS
Ha ocHoBe npuopuTeToB. [1o3ToMy, B pamkax O4HOro MOTOKa NIOX0 CNPOEKTUPOBAHHbBIA aKTUBHbIN
0OBEKT MOXET 3abnokupoBaTb paboTy BCEX OCTallbHbIX aKTUBHbLIX OOBLEKTOB, YTO Heobxoaumo
UMeTb B BUAY Npuv paspaboTke.

6 AKTMUBHbIe OOBLEKTbl Ha NPaKTUKe

OTOT [OOKYMEHT He ABMAETCA BCEOOBLEMIIOLIMM PYKOBOACTBOM MO WCMONb30BAHUIO aKTMBHbIX
00BbEKTOB (CyLLUeCcTByeT MHOXECTBO ApYrMX MaTepuanoB, CCbIIKM MepeyncneHbl B KOHLe
AokymeHTa). Llenb aaHHoro pasgena - npoAeMOHCTPUPOBaTh 4OCTAaTOYHOE KONMYECTBO NPYMEpOB,
4yTObObl AaTb BaM NpeACcTaBreHMe O TOM, Kak UCMOSNb3YOTCS akTMBHble OOLEKTHI HA NPaKTUKe, He
yrnyénssce B Aetanu.

AKTUBHbIN OOBEKT MHKaNCynupyeT MeToAbl co3haHust 3anpoca M obpaboTkm pesynbTaToB ero
BbINonHeHus1. Kpome TOro, oH MoxeT obpaboTaTb npepbiBaHWe 3anpoca. bnarogapsi atoun
WHKaNCcynsiunm, akTUBHbIE OOBHEKTBI MPEeAOCTaBNAT NOSIHOCTLIO CaMOOCTaTOUYHbIN MEXaHN3M NS
06paboTKM aCMHXPOHHbLIX COBLITUN.

1. CospaHue 3anpoca:

iMyRequestor -> Cancel();

iMyRequestor -> MakeAsynchRequest();

3pecb iMyRequestor - 9TO aKTMBHbIA 00BLEKT Tuna CMyRequestor, Lenb KOTOPOro
BbINOSIHATb AaCUHXPOHHbIE BbI30BbI CUCTEMHbIX CNyx06. B aTOM npumepe 3anpoc Kk cnyxbe
MHKancynuposaH B Mmetoge MakeAsynchRequest(), KOTOpbIA onpedensieTr n peanusyeT
Knacc CMyRequestor. B kayectBe cnyx0Obl MoxeT BbiCTynaTb nobas M3 MHOXecTBa
cUcTeMHbIX cnyx6 Symbian OS, npegoctaBnstowmx acuHxpoHHoe APl ons KnMMeHToB - B
JaHHOM npuMepe BhINOSHAETCSA 3anpoc K pannoBomy cepsepy RFs: :Notify ().

lMepen cos3gaHMeM CUCTEMHOro 3anpoca Bbl3blBaeTca MeToq Cancel (), onpeaenieHHbIn B
©a30BbIX Knaccax, Ans Toro 4Todbl NpepBaTbh UMEIOLLNECHA HEBLIMOSIHEHHbIE 3anpockl. CMm.
aanee ansa 6onee nogpobHOM MHOPMaLUN.

2. O6paboTka pe3ynbTaToB 3anpoca:

O6paboTka pe3ynbTaToB BbINOMHEHNS 3anpoca Npoun3BOAUTCSA B CMyRequestor: :RunL().
B 6a3oBbIx knaccax RunL () onpegeneH Kak YNCTbIn BUPTYyarnbHbIn MeToq. VIMEHHO B 3TOM
MeTOAe Bbl OOJDKHbI pearmpoBaTb Ha pe3ynbTaTbl BLINMOSTHEHUS BaLlLEro aCUHXPOHHOIO
3anpoca. Cuctema Bbi3oBeT RunL() Kak TONbKo crniykba 3aBepLUnT BbINOSIHEHME BaLLEro
3anpoca u 6yget rotosa NPUHATbL HOBbIN.

I'IpM peannsaunm RunL () HeO6XOD,VIMO NOMHUTb O ABYX BaXHbIX NnpaBunax:

0 RunL() gomkeH ObiTb KpaTKMM M BbICTPbIM; METO AOSMKEH OnepaTUBHO 3aBEPLUNTL
CBOM OENCTBUA W BEPHYTb YynpasrieHuwe, MOCKONbKY OpYyrne akTUBHble OOBLEKTHI,
ynpasriseMble TEM e NIIaHNPOBLLUKOM, HE CMOTYT MPOAOITKUTL CBOE BbIMONHEHNE
00 Tex nop, noka TekyLwmnin RunL () He 3aBepLUNTCS.

0 Ecnu B pesynbtaTte BbinonHeHnsa RunL () MOXeT BO3HUKHYTb cOpoc (leave), To Baw
aKTMBHbIA OOBEKT AOMKEH NepekpbiTb MeTon Runkrror(), OnNpeAeneHHbIn B
6a3oBbix Kknaccax. BbiaoB metoga RunL() OCyLecTBNAETCA B paMKax OBYLUK/
(TRAP), KoTopasi np1 BO3HUKHOBEHMM cbpoca BbizoeT meTog RunError(). Cuctema
COAEPXMT peanusaumio Metoga Runtrror() MNO-yMONYaHWIO, FEHEPUPYHOLLYHO
naHuky (panic). KoHeuHbIn MNonb3oBaTefb He [O0MMKEH CTankMBaTbCA C TakUM
noBegeHnem Ballen nporpamMmbl, NO3TOMY Bbl OOSDKHbI Mepeonpeaenntb 3TOT

METOZA, BbINOSHUTL HEOOX0AMMbIE AENCTBUSA U BEPHYTb KErrNone.
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O6paboTtaTb pe3ynbTaTbl BbIMNOMHEHUS MpeabliayWwero acuUHXPOHHOro 3anpoca MU
MHMUManmM3npoBaTb HOBbIN - 3TO pacnpocTpaHeHHasi CXema, WCMNOoSb3YLWNNCa npu
peanusaumm RunL (). VHbiMM cnoBamn B RunL() BbinonHsetca war Ne1 ana cosgaHus
NMOBTOPSIOLLNXCS, NEPUOANYECKNX aCUHXPOHHBIX CNY>X0.

3. OtmeHa 3anpoca:

Bbl MOXeTe OTMEHUTb BbINOSIHEHME 3anpoca C NOMOLLbK Bbl3oBa CActive::Cancel().
Ecnn ecTb HEBLINOMHEHHbIN 3aMnpoc, KOTOPbIA OXNaaeTcsi akTUBHbIM OOBEKTOM, TO BbI30B
CActive::Cancel() npuBeneT K BbI3oBY MeToga DoCancel() 3TOro aktMBHoro obbekrta
(oaHHBIN MeTOon 0ObsBNEH B Mpedke Kak 4YMCTbid BUPTyanbHbin). Bawa cobcrBeHHas
peanusaums boCancel() OOMKHA OTMEHUTb 3anpoc C MOMOLLbD METOAOB aCUHXPOHHOWN
cnyx06bl, C KOTOPOW B3aUMOLENCTBYET BaLl Kracc.

NToroBoe ob0bsiBNeHne knacca CMyRequestor MOXET BbIrMsAaeTb cneayowmm o6pasoM:

class CMyRequestor : public CActive
{
public:
// CTaHAapTHbIN AeCTpYKTop C++, ABYX(Da3HbIM KOHCTPYKTOp Symbian 0S
~CMyRequestor();
static CMyRequestor* NewL();
// ACMHXPOHHbIA 3anpoc
void MakeAsynchRequest();
protected:
CMyRequestor(); // C++ KOHCTPYKTOP NO YMOMYaHUK
void cConstructL(); // KOHCTpYyKTOp BTOpOW (a3bl, MOXeT npuBecTu K cbpocy
protected:
// MeToppl CActive
virtual void RunL();
virtual void DoCancel();
virtual TInt RunError(TInt aError);
private:
// Banee obbsABNeHWe cneumbuyHbIX 3NEeMEHTOB, HeObXOAUMbIX AnA Bawero kKiacca

RFs iFs; // WaeHTudukaTop ceccum (GamnoBoro cepeepa, McCnonb3lyeTcs AN
// CO3AaHMsi aCUHXPOHHBIX 3anpoca

HBUfC* iPath; // AprymeHT, KOTOpbIM nepejaeTcs B 3anpoce

};

Mpn peanusaumm akTUBHOrO ob6bekTa Heobxoammo nepekpbiTb MeToabl RunL() M DoCancel(),
KOoTopble 00BbSBNEHbI B Mpeake Kak YMCTble BUPTyarnbHble, a Takke MeTod RunError(), ecnu B
pesynbTaTe BbINOAHEHNS RunL () MOXeT BO3HUKHYTb COpOC.

TununyHas peanusauust RunL () MOXET BbIrMSAeTb creaylowmum o6pasom:

void CMyRequestor::RunL()
{

// Ecnu BO3HUKNA owmbka - obpaboTaTb ee B RunkError()
User::LeaveIfError(iStatus.Int());

// HemeANneHHO BbIMOJIHUTb HOBbI ACUMHXPOHHbLIA 3anpoc,
// ecnu 3To nepuoanyveckas WM HenpepbiBHas cnyxba
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iFs.NotifyChange(ENotifyAll, iStatus, *iPath);
SetActive(); // OTMeTUTb AAHHbIN 0BBEKT KaK aKTMBHbBIN

// 0bpaboTaTb pe3ynbTaThbl

}

[nsa cosgaHns obbekta HeobXxoaMMO UCMONb30BaTb MeXaHU3M ABYX(A3HOro KOHCTPYMPOBAHUSA -
cTaHdapTHbIi nogxod Symbian OS, kKoTopbli npegnonaraeT Hanuyuue nyenudHon yHKUuuKn-

abpukn NewL(), a Takke 3akpbiTble WuNM 3awuuieHHble C++ KOHCTPYKTOP M MeToa
constructL().

KoHcTpykTop C++ O0OMmKeH BbINOMHATL criegytollee:

e yCTaHaBnMBaTb nNpuoputTet akTUBHOIO obbekTa, ncnosmnb3ysa CUHTAKCUC  CNUCKa
MHUUManmn3aumn

e pErncTpupoBaTb aKTMBHbLIN OOBLEKT B MNITAHMPOBLUMKE, WUCMONb3ysi CTaTUYECKUA METOA
Add () knacca CActiveScheduler.

Mpumep:

// C++ KOHCTPYKTOP aKTUBHOro obbekTa
CMyRequestor: :CMyRequestor()
: CActive(CActive::EPriorityStandard)
{
CActiveScheduler: :Add(this);
}

M, KOHEYHO >Xe, aKTMBHbIA OOBLEKT AOIMKEH peann3oBbiBaTb 3anpoc K NMOCTaBLUUKY aCUHXPOHHOrO
cepBuca (async. service provider) - 3T0 1 eCTb rmaBHasi nNpuyMHa co3daHuda knacca. B gaHHoOM
npumMepe cepBuC, K KOTOPOMY BbINOMHAETCS 3anpoc - aTO (bannoBbIN cepBep, KOTOPbIA AOSKEH
BbINOMHUTL OMOBELLLEHME NPU N3MEHEHUN halina unu KaTarnora 3agaHHoOro B aprymeHTe *iPath.

// MeToa co3paaeT ACUHXPOHHbIE 3aNPOCh

CMyRequestor: :MakeAsynchRequest ()
{
// TONbKO OAWH 3anpoC MOXeT OXMAaTb BbIMOJIHEHUA B /06O MOMEHT BpeMeHMU
// Heobxoammo Bhi3BaTb Cancel() nepeja BbI3OBOM 3TOro MeToja

// TNpoBepKa Ha CylleCcTBOBaHWE 3anpoca, OXWAawWero BbiNOJHEHUSA
if (IsActive())
{
// 2To nporpammHas owmbka, NO3TOMY NaHMKa AonycTuma
_LIT(KMyRequestorPanic, '"CMyRequestor");
User: :Panic(KMyRequestorPanic, KErrInuse);

}

// WHaye BbINONIHUTL 3anpoc
iFs.NotifyChange(ENotifyAll, iStatus, *iPath);
SetActive(); // OTMeTUTb AaHHbIN 0BBEKT KaK aKTUBHbIN

}
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OTmeTnm, YTo B npunBegeHHOM Koe:

e CActive::IsActive() — CcTaHOapTHbIN MeTOL, MPOBEPSAIOWNA, CyLEeCcTByeT 5n
HEBbIMOMHEHHLIN 3anpoc, KOTOpbIA OXWOaeTca [AaHHbIM obbekTtoM. Ecnn pesynbrat
NONOXMUTEMNBHBLIN (TAkoW 3anpoc CyLWecTBYeT) - FeHepupyeTcs MaHuKa, 4YTo sBnseTcs
npuemMnembiM, Tak Kak 3TO nporpaMmHasi owmnbka. Bbl Bcerga AOMKHbI BbINOMHATL TaKyto
npoBepky nepes obpalleHnem K aCUHXPOHHOW cnyxbe M BblI3oBOM SetActive() B
3anpoce. Bo3moxHa peanusaums OaHHOW MNPOBEPKM C WCNOSb30BaHMEM BblpaXXeHUs
ASSERT, B 3TOM Criy4ae KOA4 MOXeT BbIrMsiAeTb criegyowmum obpasom:
_LIT(KMyRequestorrPanic, '"CMyRequestor");

__ASSERT_ALWAYS(!IsActive(), User::Panic(KMyRequestorPanic, KErrInuse));

e iStatus - 3TO 3aliMLIEHHbIM OOBLEKT Knacca TRequestStatus, KOTOpbIA OObSBMEH B
Knacce CActive. [lOTOMKM CActive He AOMKHbl WMHMUMANM3NPOBaATb [aHHbIA 3NEeMeEHT
Knacca, a TONnbKO UCMNONb30BaTh. iStatus Bceraa nepenaeTcsl B KA4eCcTBe napameTpa npu
oOpalleHnM K acuMHXpOHHOW cryxbe. lMpucyTcTBMe Takoro napameTpa B 00ObABAEHUU
MeToaa sABMSIETCA NMPU3HAKOM TOro, YTO METOL aCUHXPOHHbIN.

e CActive::SetActive() - 9TO MeToA, OTMeYalolWmnA OaHHbIN akTUBHbIN OOBEKT B CrMUCKe
3aperncTpmMpoBaHHbIX 0OGBHEKTOB MIAHMPOBLUMKA KaK aKTUBHbIA (OXUOAOWNIA BbINOMHEHUS
3anpoca). Bbol do/mkHbI Bbi3BaTb 3TOT METOA Cpasy e Mocne akTUBauum acMHXPOHHOIO
3anpoca.

[aHHbIN NpuMep He SABNSAETCS 3aBEpLUEHHbIM, TaK KakK CyLWeCTBYeT OrpaHuyeHne Ha obbem
OEMOHCTpaUNOHHOro koga. Tpetun Tom msganms Symbian OS C++ for Mobile Phones (Harrison
and Shackman, 2007) cogoepXuT HEeCKONbKO MOSHbIX MPUMEPOB FOTOBbLIX aKTUBHbLIX OOBLEKTOB,
KOTOpble Bbl MOXeTe 3arpy3umTb CO CTpaHuubl Symbian Press Ha cante Symbian Developer
Network. maBa 6 3TOro n3gaHnss COAEPXXUT NOSIHOE U AeTarbHOE ONUCAHNE aKTUBHbLIX OOBHEKTOB.

7 KOHTpPOSibHbLIN CMIUCOK

B cnegywuiemMm nepedHe Mbl NOAbITOXUM Hanbonee BaxHble cBeaeHMss 06 Mcnonb3oBaHWUK
aKTUBHbIX OOBbEKTOB.

e [lpunoxeHve nony4yaeT MNAHUPOBLUMK aKTUBHbIX OOBEKTOB aBTomatmyeckn. OH
NpeaoCTaBnseTcs CUCTEMOM, YXKe YCTaHOBIEH W YynpaBnsieT akTUBHbIMW obbekTamm
rmaBHOro notoka. Ho, ecnu Bbl co3naeTe HOBble MOTOKU B MPUMOXEHUWN, TO Bbl JOIMKHbI
camu cosfaTtb M YCTaHOBUTb MO O4HOMY 3K3EMMASAPY NAaHMPOBLLMKA aKTUBHbBIX OO bEKTOB B
KakdOM HOBOM MOTOKe, paboTawlem C akTMBHbIMM OObekTamu. Bbl Takke [OMMKHbI
co3[aTb U YCTaHOBWUTb MN@HUPOBLUUK aKTMBHbLIX OOBEKTOB eCcnu Bbl CO3aeTe cepBepHoe
NN  KOHCONbHOE NpWroXeHue (Hanpumep, TECTOBYHD MporpamMmmy) MCNOMb3yloLine
aKTUBHblE OOBEKTHI.

Mpumep co3gaHMss U YCTaHOBKM 3K3eMnnsipa NMaHWpPOBLUMKA B MOTOKE MOKasaH HUXe.
Bonee I'IOD,pO6HyPO I/IHd)OpMaU,VIPO Bbl CMOXETe HauTu B MaTtepunarnax, CCblJIKM Ha KOTOpble
YKa3aHbl B KOHLIEe CTaTbMW.

CActiveScheduler* scheduler = new(ELeave) CActiveScheduler;

CleanupStack: :PushL(scheduler);

CActiveScheduler::Install(scheduler);

lMocne ycTaHoBKM, AONS 3anycka M OCTAHOBKM MMIAHUPOBLLMKA MCMONb3YHTCS MeToabl
CActiveScheduler::Start() u CActiveScheduler::Stop().

o g

developer.symbian.com

— symbian


http://developer.symbian.com/main/learning/press/books/scmp_v3/

12

o CospaBas aKkTMBHbIM 0ObeKT, 4obaBNsaNTe ero B CNMCOK NIaHUPOBLUMKa cpady xe. Jlyywe
BCEro genatb 3TO B KOHCTPYKTOpPE MO ymon4auuio. [na gobaBneHns BOCMNONb3yNMTeCh
MeToaoM CActiveScheduler::Add(). [lMomHute, 4yto Add() - cTaTMyeckun MeToA,
NOSTOMY BaM He HYXXHO yKasbliBaTb CCbIfIKY Ha 3K3eMNAp YCTaHOBNEHHOrO NNaHMpOBLLMKA.

o Knacc aktmBHoro obbekta Bcerga MMeeT uYneH iStatus, KOTOpbIN JOMMKEH ObiTb NnepenaH
Mo CCbifke B Ka4ecTBe napamMeTpa aCUMHXPOHHOro Metoda. Bam He Hy)XHO 06BbABNATL elle
OOVMH urneH Tuna TRequestStatus - 3TO 4acTo BCTpevawllasica owunbka, npocTo
ncrnonb3ymnTe TOT, KOTOPbLIN onpedenieH B 6a3oBoMm knacce CActive.

e [loCTaBLUMK aCMHXPOHHONO cepBuCa aBTOMaTU4YECKM npucBamBaeT 1iStatus 3HaYeHue
KRequestPending. 3TO 3HayeHMe WCNONb3yeTCss CUCTEMOW AN uaeHTudukaumum
aKTUBHOro 00beKTa, OXMAalLlero 3aBepLUeHUs aCMHXPOHHOro 3anpoca. Bam He HyXHO
JenaTb 3TOro CaMOCTOSITENbHO.

e [lepen BbINONMHEHMEM aCUHXPOHHOrO 3anpoca NpoBepaAnTe, 3aBepLUMsCs N1 NpeablayLmi
3anpoc ¢ nomowb CActive::IsActive(). OTa npoBepka OYeHb BaHa. Ecnu Bbl
BbIMOMHUTE HOBbLIA 3anpoc, He OOXAaBLUUCL 3aBepLueHus npeablaylero, To aTo, ckopee
BCEro, NpuBeAeT K NOTEPAHHOMY CUTHany u CUCTEMHOWN NaHuKe.

e Bcerga BbINonHANWTe CActive::SetActive() cpasy Xe nocne Bbl30Ba aCUHXPOHHOro
3anpoca.

e (OO6pabaTtbiBanTe 3aBepLUEHME aCUHXPOHHOIO 3anpoca B Mmetoae RunL () Baluero kracca.

e QOOpabartbiBante ownbkn B metoge RunError(). BosBpawarte KErrNone gnsi owmook,
KoTopble Bbl MOXeTe obpabotatb, MnM uUX KoAd, ecnn He MoxeTe. Ecnu Bbl He
obpabaTbiBaeTe OWMUOKM B aKTMBHOM OObEKTE, TO ynpaBfeHWe nepengeTr K MeToay
Error() nNNaHWPOBLUMKA aKTUBHbIX OOBLEKTOB, M €ero [OelcTteuss MOryT Bac He
yOOBMNETBOPUTL (Hanpumep, eCNn OH BbI3OBET CUCTEMHYHO NaHUKY).

o [lpepbiBaniTe BbLIMNONHEHWE aKTUBHOrO Ob6bekTa C noMoulbio CActive::Cancel(). 310
Bcerga cnefyet genatb nepeq ero yganeHnem. Ecnu Bbl yganute akTUBHBIA OOBEKT,
OXNOaBLUMIA 3aBEPLUEHNA aCMHXPOHHOrO BbI30Ba, TO PaHO WMAM MO34HO MIAHUPOBLUMK
nonbiTaeTca BbI3BaTb YXe He cyullecTByloWwun mMetod RunL(). loaTomy, Bbl OOITKHbI
noMectutb CActive::Cancel() B pgecTpyktope. Bcerga Bbi3biBanTe WMMEHHO 3TOT
CUCTEMHBbIN MeTo, a He meToq DoCancel () Ballero akTMBHOro obbekTa.

e [lapameTp TRequestStatus aStatus B curHatype MeToda Bcerga ykasblBaeT Ha TO, YTO
OH BbIMOMHAETCSA acUHXPOHHO. Bo MHormx APl cywecTBylOT napbl 3KBUBANEHTHbIX
CUMHXPOHHbBIX N aCMHXPOHHbIX MeToAoB. (0Bbl4HO, CMHXPOHHAsA Bepcusi MPOCTO Bbi3biBaeT
ACUHXPOHHYIO 1 XOeT eé 3aBepLUeHuns).

e [Ecnu Bbl CMelMBaeTe akTMBHbleE OOBLEKTbI M MOTOKW, MOMHUTE, YTO KaXAbl aKTUBHbIN
OObEKT 3aKkpenneH 3a NIaHUPOBLLUMKOM, a TOT B CBOK o4yepeb SBMSEeTCs JoKarbHbIM Mo
OTHOLUEHU0 K MOTOKy. [NonbiTka 06paTUTbCA K akTMBHOMY OOBEKTY OAHOro noToka M3
Apyroro notoka npueedeT K owmnbke. Bce paboTta no BbI3oBY 1 06paboTke aCUMHXPOHHOIO
3anpoca AorkKHa BbINOMHATLCSA B OAHOM MOTOKE.

e He cosgaBanTe akTuBHble OOBLEKTbl B CTEKe (Kak OOblYHble NEepeMeHHbIe), T.K. B 3TOM
Crny4vae 3aBepLUeHMEe BbINOSIHEHMST aCMHXPOHHOMO 3anpoca, CKkopee BCero, npousongeT 3a
obnacTbio BUANMOCTM Takoro o0bekTa, a 3Ha4uT, OH OydeT yxe yaaneH.

e BaxHo Bbl6paTb nogxogdwimne npuoputeTbl AnA BaWKMX aKTUBHbIX 00BbEeKTOB, T. K. 3TO
BnnAeT Ha nopAagok UuxX  BbINOJIHEHUA. Ons  6onblmHCTBa cny4yaeB nogonget
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EPriorityStandard (0), Ho Ans 06paboTkn NONBL30BaTENLCKOro BBOAA, NN A11A IMAaBHOro
obbekTa cepBepa (ecnu Bbl co3fgaete cepsep), Ucnonbaynte EPriorityUserInput (10).
[nsa gonro BbINOMHAKLWNXCS 3aa4 nogonaeTt EPriorityIdle.

e MeTtoa RunL() AOMKeH 3aBepLUaTbCs B pa3yMHble CPOKM, T.K. BCE aKTUBHble 0ObEKTbI TOro
Ke nnaHupoBLMKa byoyT noMewaTbes B odepedb, U oxuaaTb ero 3aBeplleHns. 3agava,
Tpebyowasa anutenbHon obpaboTku, AomkHa OblTb pa3buta Ha nogsagayun. K npumepy,
COXpaHeHne 4ero-nmbo MOXXHO BbINOMHATL NOGMOYHO, @ He 3a O4HY Onepaumio.

e Camasa yvacTo BcTpeyawllasaca npobnema npu MCMonb3oBaHUM aKTUBHbIX OOBLEKTOB -
MaHWKa, BbI3BaHHAsA MOTEPSHHbIM curHanom. Haubonee uYacTble MPUYMHBI  3TOTO
cregywowie:

O He BbI3BaH CActiveScheduler::Add(), noatoMmy, Baw aKTUBHbIN OOBLEKT He
3aperucTpmpoBaH

O He BbI3BaH SetActive() nocne oOTNpaBKM 3anpoca NOCTaBLUWKY cepBuca. B
pes3ynbTaTe - Ball 3anpoc He 3aperncTpupoBaH

O 3anyckK o4depenHoro 3anpoca A0 3aBeplieHna npebiayliero.

8 AKTUBHbIEe 00BEKTbI B NOBCeAHEBHOMN XXU3HU

AKTMBHbIE O00OBLEKTbl LWKMPOKO npumeHsaTes B Symbian OS. K npumepy, nogcuctema
Nnonb30BaTENbCKOrO0 MHTEpdenca cooepXuT ABa aKTMBHbIX OO0bekTa: oanH - ana obpaboTku
Nnonb30BaTENbCKOro BBOAA, BTOPOM - Onsi o6paboTKM MEpPEpPUCOBKM COAEPKUMOro OKOH. OHu
CKpbIBAIOTCA 3@ MHOTMMW CTaHOAPTHbIMU MeToAamMu npunoxeHun: HandleCommandL () (B kKnacce
CAppUi), Dbraw(), offerkeyEventL(), HandTePointereEvent() n npouyumn B Control Environment
(CONE). bonblloe KONMMYECTBO aKTMBHbIX OOBLEKTOB MCMONb3yeTcsl ANS BbLINMOMIHEHUS 3adad B
(bOHOBOM pexunme.

Ewe oanH npumep - akTuBHbIEe 06BHEKTHI Ucnonb3ytoTca B Cepeepe ynpasneHua okHamu (Window
Server) ana o6paboTkn NOBTOPHbLIX HaXaTUWA NPU yAEepXMBaHWUM KNaBuwn TenedoHa, n B Koae
00paboTkm cobbiTun. daktnyeckn, cobbiTua CepBepa ynpaBneHUsi OKHAMW U €CTb aKTUBHbIE
06beKThI Krnacca CEvent, HacneaoBaHHOro OT CActive.

CaMbiM SpKMM  NPUMEPOM TOrO, HACKOMNbKO [fybOKO MNPOHUKNO WCMNOMNb30BaHWE aKTUBHbIX
ob6bektoB B Symbian OS, gaBndetca peanus3auusi KNMEHT-CEPBEPHON apXUTEKTypbl. BasoBble
Knaccbl Ofs NPOEKTUPOBaHUA CEepBEPOB MOPOXAEHbI OT aKTUMBHbIX OOBLEKTOB, U UMelT (He
ny6nunyHele) metoadbl RunL () 1 boCancel().

AKTMBHbIE 061HeKTbI B Symbian OS npegocTaBnsoT afieraHTHoe pelleHne npobnemMm acCUHXPOHHOTO
NpPOrpaMMMpoBaHust, yNpaBnsieMoe Ha YPOBHE MPUIOXKEHMS.

9 3aknuyeHue

XoueTcs HagesiTbCsl, YTO S MpMBEN [JOCTAaTOYHO [A0BOAOB HEOOGXOAMMOCTM UCMONb30BaHUS
aKTUBHbIX 06BbeKTOB. K coxaneHuto, 3To He AgenaeT UX UCMONb3oBaHWME MPOCTbIM, HO UCTMHHASA
NMPUYMHa STOW CMOXHOCTU CKPbITa HE B KOHCTPYKLMMU aKTUBHbLIX OGBHEKTOB, @ B CaMOW KOHUEeNuuu
ACUHXPOHHOIo NoBeAeHUst Npunoxexusi. PelweHns Ha 6a3e akTUBHbIX 06bEKTOB Gornee HageXHbl,
N BEPOSITHOCTb AOMNYCTUTL OWKNBKY Npu paboTe ¢ HUMK ropasfo MeHbLUe, YEM MPU UCNONb30BaHNM
anbTepHaTUBHbIX NoAXoA0B. IMEHHO NO3TOMY, OHUM LUMPOKO Mcnonb3ytoTes B Symbian OS.
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HekoTopble MoryT nepedpasunpoBaTb 3TO HeMHoro >xectye. OgHo Bpems B Symbian umencs
BHYTPEHHUIN AOKYMEHT, HAYMHAOLLMNCS CO CMOB:

Bbl He yeepeHbl 8 npasuribHOCMU UCMOb308aHUS aKmueHblx 0b6bekmos? MUx
npeumywecmea O0nsi 8ac Heo4ye8UOHbI? Tozda He Yumalme amom OOKyMeHm a
3alimumecs YeM-mo Opyaum.

AKTMBHblEe 06BbEKTbI B ©60nbLIOM noyeTe y Symbian, n oHn npogenanu 6onbwon nyTe. B 1991 rogy
OHM Obinn BnepBble peanun3oBaHbl B 16-Tu OutHOW cucteme Psion SIBO, npealiectBeHHMUEe
Symbian OS. Korga Hayanacb pabota Hag Symbian, akTuBHble OOBbEKTLI ObINKN yXKEe MCMbITaHbI, a
MX NpeMMyLLEeCTBaA SOKa3aHbI.

MpyHUMNbl paboTbl akTUBHLIX 06bekTOB ObinNn onucaHbl B kHure Pattern Languages of Program
Design 2 (1996), a no3agHee, B u3BecTHou ctatbe MapTuHa Kapponna 13 Bell Labs (1998).

10 JononHuTenbHana nutepaTtypa u web pecypchbl

10.1 Jlumepamypa

Jliobaa kHura Symbian Press, nocesiweHHas paspabotke Ha C++, cogepXut uHgopmaumo ob
OCHOBAaXx aKTMBHbIX 0OBHEKTOB. A peKOMEHAYI0 HaYaTb CO CNneayrLnX Tpex n3aaHum:

Richard Harrison n Mark Shackman (2007)
Symbian OS C++ for Mobile Phones, Volume 3, Wiley/Symbian Press
o [locnegHee nsgaHme cTaBLUEN KIAacCUKOM KHUMK. [naBa 6 nocBslleHa akTUBHbIM
obbekTam.
Jo Stichbury n Mark Jacobs (2006)
The Accredited Symbian Developer Primer, Wiley/Symbian Press
e [naBa 9 coaepXvT NPUHLMNBLI COOLITUAHO-OPUEHTUPOBAHHOIO MNPOrPaMMUPOBaHUSA, U
0OBACHSIET UCNONBb30BaHNE aKTUBHbIX OO BbEKTOB.
Steve Babin (2007)
Developing Software for Symbian OS, Second Edition, Wiley/Symbian Press
e [naea 8 nogpoGHO oNUCLIBAET aKTUBHbIE OOBEKTHI.

HekoTopble cBegeHnst 06 uctopmm co3gaHms Symbian OS, Bknoyas akTmBHble 00beKkTbl, U 00
nepcnekTnBax apxmTeKkTypbl Bbl MOXETE NOYEPNHYTb U3 MOEWN KHUTK:

Ben Morris (2007)
The Symbian OS Architecture Sourcebook, Wiley/Symbian Press

¢ OnucbiBaeT 0COOEHHOCTHU NPOEKTNPOBaHNA U HeKOT0prI7I VICTOpI/I‘-IGCKVII?I KOHTEKCT.

Mpoyne matepuansi:
John Vlissides, Jim Coplien, and Norm Kerth (1996)

Pattern Languages of Program Design 2, Addison-Wesley Longman
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e KHura ot MaeornioroB TEXHOMOMM naTTepHOro NpoeKkTnpoBaHnd, CtaBLlasa KIaCCUKOW;
COAEPXNT OonncaHmne KoHuenunm akTuBHbIX 00beKTOB.

Ctatba MaptunHa Kappona B Software Practice and Experience tom 28, nsganue 1, ctp. 1-21
(1998)

10.2 Web pecypchi

KpuTuka MHoronotodHoro nporpammmpoBaHust xoHa Octepayta (1996) Why threads are a bad
idea (for most purposes). Ouckyccus Ha KoHbepeHunn Usenix.
http://home.pacbell.net/ouster/threads.pdf.

l'ep6 Cyttrep B crtatbe The Free Lunch is Over npuBOAUT aprymeHTbl B MNOOLEPXKKY
napannenusma, He oTpuuas CMNOXHOCTU MHOFOMOTOYHOCTM.
http://www.gotw.ca/publications/concurrency-ddj.htm.

B coobuiectBe Forum Nokia Bbl MOXeTe HaWTV MHOXECTBO MHTEpPECHbIX MaTepuanoB B Forum
Nokia Wiki http://wiki.forum.nokia.com/index.php/Active _object; Tam Takke nybnunkyetca Symbian
OS basics workbook.

Bo3moXHO, Bam MokaxyTcs MHTEpPeCHbIMW ABe cTaTbu M3 6Gasbl 3HaHW Symbian Developer
Network, gatowime npegcraBneHme 0 TUNUYHbIX oWwnbKax Npu UCMOMb30BaHUN aKTUBHbBIX OO BbEKTOB
(obe nocesweHbl naHnkam View Server): FAQ-0900 n FAQ-0920.

W koHeuHo e, Symbian Developer Network: developer.symbian.com.

11 O6 ABTOpe

: Ben Moppuc saBnseTca M3BECTHbIM nucatenem u  paspaboTymkom
5 nporpammMHoro obecneveHnusi, cneumanmampyrowmnmea Ha Symbian OS. OH -
% aBTop kHuUrm The Symbian OS Architecture Sourcebook: Design and Evolution
“?ﬁ]ﬂ;:_,‘ of a Mobile Phone OS, nsgaHHon Symbian Press. Bbl MoXxeTe CBSA3aTbCA C HUM
npu nomowmn ero web-canta: www.benmorris.eu.
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http://home.pacbell.net/ouster/threads.pdf
http://www.gotw.ca/publications/concurrency-ddj.htm
http://wiki.forum.nokia.com/index.php/Active_object
http://sw.nokia.com/id/36660d14-e486-46e2-81c1-1585852da0c8/Symbian_OS_Basics_Workbook_v3_0_en.pdf
http://sw.nokia.com/id/36660d14-e486-46e2-81c1-1585852da0c8/Symbian_OS_Basics_Workbook_v3_0_en.pdf
http://www3.symbian.com/faq.nsf/AllByDate/0FD1A2C2BD8B3A3580256D6600467ABB?OpenDocument
http://www3.symbian.com/faq.nsf/AllByDate/894657C7845917A380256D98005BAFF7?OpenDocument
http://developer.symbian.com/
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