C# 9.0. CnpaBOYHUK

JlononHnTenbHble
mMaTepuanbl

CopepxaHue

Fnaea 26. Cepnanusauus

Konnennum cepuanmmsannm
MexaHU3MBbI CepUaTU3aIUN
dopmarepnl
CpaBHeHUE ABHOI 1 HEABHON cepuaIn3aluu
Cepuamzatop XML
Hawgaso paboTsl ¢ cepranmsanyeii Ha OCHOBE aTpUOYTOB
IMoxxnaccel 1 foYepHUE OOBEKTEI
Cepnanmzanns KoK
IXmlSerializable
Cepuanmuzatop JSON
Hagvano paboTsr
Jlecepuannsalyst HEU3MEHIEMbIX TUIIOB
Cepunammzanus 109epHIX OOBEKTOB
Cepuranuaanus KoJUIEKIIIA
YrpasieHue cepuanusanueii ¢ TOMOIIbIO aTPUOYTOB
Hacrpoiika npeo6pa3oBaHus JaHHbBIX
ITapameTpnr cepuamusanuu JSON
Cepmnanmm3aTop Ha OCHOBE KOHTPAKTOB JJAHHBIX
Hauaso pa6oTst
Bri6op cepuanusaropa
Hcnosnb3oBaHue cepUaIN3aTOPOB
Cepuanmmzanms IO KIaCCOB
OOBbEKTHDBIE CCHIIKHA
YcTONUNBOCTD K BEPCUAM
YnopsajgodeHne WIeHOB
IIycteie 3Hauenus u null

O I 3 B 0

13
15
17
17
18
18
20
21
23
25
29
30
30
31
34
35
38
39
39



KoHTpaKTbI JaHHBIX U KOJUIEKITUN 40

DeMEHTbI KOJUIEKIINU, SBJISIONIECS ITOIKIACCaMI 41
Hacrpoiika mMeH KOJUIEKIIUH U 3JIEMEHTOB 42
PacmupeHnne KOHTPAKTOB JaHHBIX 43
JloByIKM cepuannu3anyu 1 JeCepUaIn3aniuiu 43
Bo3MoXHOCTD B3aMOAENCTBUS ¢ HOMOIIBIO [Serializable] 45
Bo3MokHOCTB B3auMOAEHCTBUS € ITOMOIbIo IXmlSerializable 46
JlBOMYHBII cepuannsaTop 47
Hauaso pa6orsr 47
ATpubyTBI JBOMYHOH CepuaIn3aIun 48
[NonSerialized] 48
[OnDeserializing] 49
[OnDeserialized] 49
[OnSerializing] u [OnSerialized] 49
[OptionalField] u momjepxKka BEpCUi 50
JIBondHas cepuanmusanys ¢ moMoupio ISerializable 51
Co3saHune MOAKIACCOB U3 CEPUATN3UPYEMBIX KJIACCOB 53
Fnaea 27. Komnunarop Roslyn 55
Apxurektypa Roslyn 55
Pabouue obaactu 56
IToanepsxka crieHapues 56
CuHTaKCUYECKUE epeBbs 56
Crpykrypa SyntaxTree 57
ITosyyeHme CHHTAaKCHMYECKOTO JlepeBa 60
OG6x0/1 1 TOUCK B JIepeBe 61
JlonoTHUTEIbHAA CHHTaKCUYecKast mH(popMaIus 66
Tpanchopmalys CHHTAaKCUIECKOTO JIepeBa 69
OO0BbEKTH KOMOWIAIAN U CEMAHTUYECKNE MOJIEIN 73
Co3szanne oobeKTa KOMINISAIIUI 73
Briyck coopkn 75
Bbiaga 3an1pocoB K CEMaHTUYECKOUN MoJeIn 75
ITpuMep: nepenMEHOBAHNE CUMBOJIA 81



26

Cepunanusauuns

HacToAmas rraBa mocBAlleHa cepuanys3aliuy U Jecepuannu3aliyi — MeXaHU3-
MaM, C IIOMOIIbI0O KOTOPBIX OOBEKTBI MOTYT OBITH IIPEACTABIEHBI B IIPOCTOM TEKC-
TOBOJ My pBou4HOI dopme. Ecnu He oTMedeHO 0c060, TO BCe TUIIBI, YIIOMUHAae-
MbI€ B I7TIaB€, HAXOHATCA B CAEAYIOIINX MIPOCTPAHCTBAX VMMEH:

System.Runtime.Serialization
System.Xml.Serialization
System.Text.Json

KoHuenuuu cepnanusaumu

Cepuanusayus — 3TO JEVICTBME IO IPEBpalleHNI0 HaXOMAIIErocs B IaMATU
ob0bekTa Um epaga o6vexmos (Habopa 0OBEKTOB, CCHUIAIOIINXCS APYT Ha Apyra) B
moTok 6aritoB, XML, JSON unmu moxokee mpefcTaBieHne, KOTOPOE MOXKHO cOXpa-
HATb WIN NepenaBath. Jecepuanusayus paboTaeT B IPOTUBOIIOIOKHOM HallpaBJie-
HIM, TOy4asi MOTOK JAaHHBIX ¥ BOCCTaHAB/IMBas €ro B 00beKT MM rpad o6beKTOB
B MaMATH.

Cepuanusanua u gecepuanusanya 0ObIYHO VICIIOIb3YIOTCS JUIA PeIIeHNs ClIefy-
IOIMX 3ajay:

e repepaya 0O'bEKTOB IO CETU MJ/IM 3a I'PAHUIbI IPUIOXKEHNS;
® coxpaHeHUe IpefCcTaB/lIeHNnI 00beKTOB BHYTpU Qaiina nam 6asbl JaHHBIX.

Eire ogHO MeHee pacnpoCTpaHEeHHOe IpMMeHeHNe CBSI3aHO C ITYOOKMM KOIM-
poBaHueM 00beKTOB. MeXaHU3MBbI cepuanu3aluy Ha OCHOBE KOHTPAKTOB JIaHHBIX U
XML MOryT Takke MCIO/Ib30BaTbCs B KaueCTBE YHUBEPCAIbHBIX MHCTPYMEHTOB IS
3arpysku u coxpaHeumus XML-}aiioB ¢ M3BeCTHOI CTPYKTYpOI, a CepUaIn3aTop
JSON moxkeT fenath TO Xe camoe s ¢aitmoB JSON.

Cepuamusanus u gecepuanusanusa B .NET moppgepxmBaeTcs Kak ¢ TOYKU 3pe-
HIUs K/IMEHTOB, JKeNAIIINX CepUann3upoBaTh U [eCepuannsupoBaTbh 0ObEKTHI, TaK
M C TOYKMU 3pEHUs TUIIOB, KOTOPBIM TpebOyeTcsl ONpefe/leHHbIl KOHTPOIb HaJ CIO-
co60M UX cepuaau3aLuu.



MexaHun3mbl cepuannsaummn
B .NET 5+ u .NET Core gocTynHbBI 4eTblpe MeXaHM3Ma CepUaau3alum:
e XmlSerializer (XML);
e JsonSerializer (JSON);

(B HEKOTOpPOII CTemeHM M3OBITOUHBIN) CEpUanN3aTOP Ha OCHOBE KOHTPAKTOB
manHbix (XML u JSON);

® TIBOMYHBIN cepmanmn3arTop.

Ha 3ameTKy! YacToTa ncrionb3oBaHMs ZBOMYHOTO CEPMANIN3ATOPA IIOCTEIIEHHO COKpa-
IIaeTCs U3-3a ero ysA3BMMOCTell B IlaHe 6e30MacHOCTH. 3a fgeTansaMu obpainaii-
Tech 1Mo cchlKe https://aka.ms/binaryformatter.

IIpu BeimonHeHuu cepuanusanuy B XML Bel Mo)KeTe BBIOMpPaTh MEXAY cepua-
nn3atopom XmlSerializer u cepmanms3aToOpoOM Ha OCHOBE KOHTPAaKTOB JIAHHBIX.
Cepuanusarop XmlSerializer obecmeurBaeT BeNMKONEIHYIO I'MOKOCTb B TOM,
KaK CTPYKTypupoBaHa pasMeTka XML, Torsa Kak cepmManmnsaTop Ha OCHOBE KOH-
TPaKTOB JJaHHBIX 00JIalaeT BO3MOXKHOCTBIO IIpeIOXpaHeHNA pasfiesieMbIX 00bek-
THBIX CCBIIOK.

ITpu cepuanusanuu B JSON y Bac ToxXe ecTb BbIOOp. JsonSerializer mpepna-
raet 6ojiee BBICOKYIO IIPOM3BOJUTEILHOCTD, @ HauMHAaA C BEpCUU

.NET 5, nmeeTcss HECKONTbKO NPUYMH OTHAATH NMPEAIIOUTeHMEe Cepranyu3aTopy Ha
OCHOBe KOHTPAaKTOB HaHHbIX. M ecm JsonSerializer He IpefocTaBisgeT HeoOXo-
IOVIMBbIe BaM CPefCTBa, TO ellle ONHVM BapMaHTOM SBJIAETCA HMONY/IApHas CTOPOHHAA
6mbnmnoteka Json.NET.

Ecnu BaM HY>XHO B3alIMOJeICTBOBATb C yHaclIeJOBaHHBIMU BeO-ciayxbamu, Ha-
supytomumucs Ha SOAP, Torma cepmannsatop Ha OCHOBe KOHTPaKTOB NAaHHBIX OY-
HeT HaWIyYLIMM BBIOOPOM.

A ecnn Bac He 3a60TUT HOpMAT, TO MEXaHM3M [JBOMYHON Cepuann3aluy ABJIAET-
cs1 Hambosee MOLIHBIM U IPOCTBIM B UCIONb30BaHMU. OJHAKO €ro BBHIBOJ, HEUMTa-
Oe/IeH I YeloBeKa M MeHee YCTOMYMB K BepCUsAM, YeM APYrye cepuaan3aTophl.

Ha 3ametky! C y4eToM TOro, 4TO OT JBOMYHOTO CEpUAIN3aTOPA MOCTEIIEHHO OTKA3bl-
BAIOTCA, B HACTOsIIlee BpeMs HauIy4IIMM BbIOOpOM cunrtaerca JsonSerializer,
ecy BaM Oe3pasnudeH popMar.

B Tabn. 26.1 nmpuBeneHbl CPaBHNUTEIbHBIE OLIEHKM BCeX MeXaHM3MOB. YeM 607b-
IIe yKa3aHo 3Be3/J0YeK, TeM BbIlle (M jIyd4llle) OlleHKa.

O6partuTe BHUMaHMe, YTO JIS JOCTVDKEHUA XOPOLIE IPOU3BOSUTETbHOCTY Me-
xaHusM cepuanusanyy XML Tpe6yeT MOBTOPHOrO MCIIONb30BAaHMUA TOTO )K€ CaAMOTO
obbekTa XmlSerializer.
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Ta6nuua 26.1. CpaBHeHMe MexaHM3MOB cepuanusauum
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MNoyemy mexaHM3MoB YeTbipe?

IIpyyyHa HanmM4uyMA YeTblpeX MeXaHN3MOB Cepuaau3alyy OTYACTH UCTOPUYEeCcKasl.
MNsnaganpHo nepeqn cepuanusaiueit B .NET Framework crosiiu gBe pasHsie 1enu:

o cepmanm3sanus rpados 06bekToB .NET ¢ 110/IHOI TOYHOCTBIO TUIIOB M CCBUIOK;

® BO3MOXXHOCTBH B3aMMOJENCTBUS CO CTaHAapTaMu obmeHa coobujeHmsimu XML

u SOAP.

ITepBas nenb mocTuramach ABOMYHBIM CEPUANNU3ATOPOM (KOTOPBI IPYMEHSIICS
un¢pactpykrypoit .NET Remoting), a Bropasg — cepuanmsaropoM XmlSerializer
(xoTopBIil McnoNb30BancA Beb-cmyx6amm ASMX).

C BpixozoM B 2006 ropy nudpactpykrypsl Windows Communication Foundation

(WCF) noHago6uics HOBBIVI MEXaHNU3M CepUaU3alUN — CepUAnu3amop Ha OcHoGe
KOHMPaKmos 0aHHvlx — U ObIIa HaJeX/a, YTO OH CyMeeT B 3HAYMTE/NLHON CTeleHN
3aMEHUTDb JBa IPeLUIeCTBYIOIMX MeXaHM3Ma. TeM He MeHee, IIOCKOIbKY OH ObLI
CIIPOEKTMPOBAH C OpPMEHTaluell B OCHOBHOM Ha CPe[CTBa, CBA3aHHbIE C 0OMEHOM
COOOIeHNAMHU, OH He CMOT IOJTHOCTBIO JOCTMYDb NAHHON Lie/M ¥ /iBa IpefUIeCcTBY-
IOLMX MeXaHM3Ma OCTa/IIIChb BOCTPEOOBaHHBIMIUL.
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XmlSerializer

Mexannsm cepuanmsanuy XML MoXeT reHepupoBaTh TONbKO AaHHble XML n
obnafaeT MEHBIIMMIU BO3MOXXHOCTSIMU, 4eM ABOMYHBIN Cepuanyu3aTop U cepuain-
3aTOp Ha OCHOBEe KOHTPAaKTOB JAaHHBIX, B TOM, YTO KacaeTcs COXpaHeHUs U BOC-
CTAaHOBJIEHUsI CTIOXKHOTO rpada 06beKTOB (He MO3BOJIsSIET BOCCTAHABIMBATH pasfe-
nsieMble 00beKTHbIe CChbUIKM). OfHAKO Cpefy 4eTbIpeX MEXaHU3MOB OH OT/IMYAeTCs
HanboJIbIIIel TMOKOCTBIO B CI€OBaHNM IPOU3BONIbHON cTpyKType XML. Hanpumep,
MO>XHO BBIOMPATh, BO UTO [JO/DKHBI CEpUANM3UPOBATHCSI CBOMCTBA — B 97I€MEHTHI
WIN B aTpUOYTBI, M 06pabaThIBaTh BHEIIHMII 97€MEHT KOJUIeKIMu. MeXaHM3M cepu-
anumsauuy XML Taxke XapaKTepmsyeTcs BEIMKOJIENHONM YCTONYMBOCTBIO K BEpPCHU-
saM. Cepuanusarop XmlSerializer mpumeHseTcsa Be6-cayx6amu ASMX.

JsonSerializer

Cepuanusatop JSON pa6otaeT 6bicTpo 1 3¢ PexkTrBHO. OH Tak)Ke OTINYAETC A
XOPpollleil YyCTOMYMBOCTBIO K BEPCUAM U Jie/laeT BO3MOXKHBIM MCIIO/Ib30OBaHMeE CIle-
I[MaJIbHBIX MpeoOpasoBaTesiell, YBeNU4IMBasi TeM CaMbIM I'mO6KocTh. Cepuanusarop
JsonSerializer npumenserca B ASP.NET Core 3, ycTpaHsAA 3aBUCHMMOCTDb OT
6ubmorexn Json.NET, xoTs eciu BO3HMKHET NOTPeOHOCTD B ee QYHKIMSAX, TO BO3-
BpaTuThca K Json.NET ouenb nerko.

Haunnast ¢ .NET 5, cepuanusarop JSON cnocobeH mpenoxpaHsTbh 0ObeKTHbBIE
CCBIIKIL.

CepuanusaTtop Ha OCHOBE KOHTPAKTOB JaHHbIX

CepmannsaTop Ha OCHOBE KOHTPAKTOB JJAHHBIX MOAJEP>KIBAaEeT MOMIENb KOHMPAK-
1Mo06 0aHHbLX, KOTOpas IIOMOTaeT OTBA3AThb HU3KOYPOBHEBbIE JieTa/ly TUIIOB, IOJIe-
JKAIIMX cepuanM3aluy, OT CTPYKTYpPbl CepManu3MpOBaHHBbIX JAaHHBIX. B pesynbraTe
obecrieuynBaeTCsl BBICOKAsl YCTOMYMBOCTD K BEPCUSIM, YTO O3HAvyaeT BO3MOXKHOCTD
mecepuanu3anyy JaHHBIX, KOTOPble ObBUIM CEpUANM3NPOBaHbI U3 Oojlee paHHEN MU
6omnee mo3mHell Bepcuy Tuia. MOXKHO Haxke Hecepuanu3upoOBaTh TUIIBI, KOTOPbIE
OBLIN IlepeVMEeHOBaHbI VTN IlepeMellleHbl B APYIyio cOOpPKY.

CepranmsaTop Ha OCHOBe KOHTPAaKTOB [IaHHBIX CIIOCOOEH CHPAaBUTHCA C 6OJb-
IIMHCTBOM I'paOB 0OBEKTOB, XOTSA OH TpebyeT OO/MbLIEr0 BHUMAHNUA, YeM ABONUY-
HBIN cepmanusarop. Ilpu Hammumm csobopbl B BeiOOpe cTpyKTypel XML oH Taixe
MOXKeT NPUMEHATbCA B KaueCTBe YHMBEpPCa/lbHOIO MHCTPYMEHTa [JIsA 4TeHus/3a-
nucu XML-daiinos. (Ecau Heo6xopuMo XpaHUTh GaHHbIE B aTpubyTax MIM MMETb
geno ¢ XML-asneMeHTaMu, pacloslOKeHHBIMI B IIPOM3BOJIbHOM IOPsJIKEe, TO cepua-
JIM3aTOP Ha OCHOBE KOHTPAKTOB HaHHBIX MCIIOTIb30BaTh HEJIb35I.)

[BOMYHbIN cepuanusatop

MexaHN3M [BOMYHOI Cepuanyus3aliy MPOCT B IIPUMEHEHMUM, XOPOIIO aBTOMa-
TU3MPOBAaH U NOBCeMecTHO moppepxmBaeTcs B pamkax .NET 5+ u .NET Core 3
(n paxe eme nyuire B .NET Framework). [JoBonIbHO 4acTO eMHCTBEHHBIN aTpu-
6yT — 3TO BCe, 4TO TpebyeTcs Al TOTO, YTOOBI C/le/TaTh CIOXKHBIN TUI IOTHOCTHIO
cepuanusupyeMbIM. [|BOMYHBII cepuannusaTop Takke paboTaeT ObICTpee cepuanmsa-
TOpa Ha OCHOBe KOHTPAKTOB JaHHBIX, KOTa TpeOyeTCsi BBICOKAs TOYHOCTH THUIIOB.
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TeMm He MeHee, OH TECHO CBS3BIBaeT BHYTPEHHIOI CTPYKTYpy Tuma c ¢popmarom
CepuanuM3MpOBAHHBIX NAHHBIX, IPUBOJAA B Pe3ynbTaTe K HU3KOM yCTOMYMBOCTU K
BepCHAM (XOTSI OH YCTOMYNMB K JJOOAB/IEHNIO IIPOCTOTO MOMsA). MeXaHn3M JABOMYHOI
cepranmu3anuy BBIITYCKaeT Tonbko aBoudHble maHHble; B .NET 5+ n .NET Core 3 on
He MOXXeT reHepupoBarb faHHble B popmare XML wmu JSON. (B .NET Framework
umeetcsa ¢popmarep A ob6MeHa coobuieHns My Ha ocHoBe SOAP, koTopelit obecrie-
YyBaeT OrpaHMYeHHYI0 mopmepxky XML).

MNepexBaTtunk IXmlSerializable

Jlna pemeHus CAOXHBIX 3afad cepuanmsauum XML MOXXHO peanmsoBBIBAThb
uHrepderic IXmlSerializable u BBIIONHATD CepUANU3ALNIO0 CAMOCTOSATENBHO C
OMOMIbIO KIaccoB XmlReader m XmlWriter. MHTepdeiic IXmlSerializable
pacnosHaeTca KakK Kimaccom XmlSerializer, Tak UM cepuanm3aTOpoOM Ha OCHOBE
KOHTPAKTOB [JaHHBIX, I03TOMY €I0 MO>KHO M30MpaTeNnbHO MCIIOIb30BaTh A/ IOATe-
pxku 6omee cnoxHbix TMos. Knaccel XmlReader n XmlWriter 6puM mogpo6HO
OIMCaHbI B Iase 11.

®opmatepbl

BriBOoj, cepmanmsaTopa Ha OCHOBE KOHTPAKTOB JIAaHHBIX M JIBOMYHOTO CEpUasIn-
3aTopa odopMIsAeTcsA C MOMOLIbI0 IOAKIIYaeMoro gopmamepa. Ponb popmarepa
O[JM'HaKOBa B 000MX MeXaHM3MaX Cepuaain3alyy, XOTs /I BBINOTHEHUs pabOThI
OHU VCIIO/Ib3YIOT COBEPIIEHHO pasHble K/IACCHI.

Qopmarep npuBoguT GopmMy (UHAIBHOTO INPEICTaBIeHNUA B COOTBETCTBUE C
KOHKPETHOI cpepoit unnu KoHTekcToM cepuammsanuu. B NET 5+ u .NET Core ce-
praau3aTop Ha OCHOBE KOHTPAaKTOB JaHHBIX ITO3BOJIsSIET BbIOMpaTh MexXay dopma-
tepamu XML u JSON, a 8 .NET Framework Mo)XHO Tak)Xe OT[jaBaTh MpefIIOUTEHIE
OBOMYHOMY QopMaTepy. IBouuHbII PopmaTep mpefHasHadeH AsA pabOTHI B KOH-
TeKCTe, Ifie OYAYT HPUMEHATHCSA IPOU3BOJIbHBIE IIOTOKM 0aiiTOB — KakK IPaBUIIO,
¢ar1/IoOTOK MM MaTeHTOBAHHBIN MakeT oOMeHa COoOIeHMsAMNU. [IBOMYHBIN BBIBOJ
0 pasMepaM OObIYHO MeHble, yeM XML umm JSON.

HOBonunsblit cepnanusarop B .NET 5+ u .NET Core npepniaraer TOTbKO JBOWY-
Hbll popmarep (B .NET Framework cymectByer Takxke ¢opmarep SOAP pnsa o6-
MeHa coobuieHnaMy Ha ocHoBe XML).

CpaBHeHMe IBHOW U HesIBHOW cepuanu3auum

Cepuanusanus 1 gecepuanyusanysi MOTYT ObITh MHULIMMPOBAHBI JBYMs CIIOCO-
6amu.

IMepBblil crioco6 MpefycMaTpUBAaET A6HOe 3allpallliBaHMe CepMalu3aluy U Jlece-
puanusanum KOHKpeTHOTO oObeKTa. IIpu sABHON cepmanmsanuy WIN Jecepuanmsa-
1 BbIOupaeTcss MexaHu3M u opmarep.

Hanpotus, HessHas cepuanmsanusa samyckaercs .NET, uTo mpoucxogur B cie-
OYIOIIUX ClIydasdx:

® CcepuanM3aTOp PeKyPCUBHO CepUaNM3UPYeT NOYEPHUI 0OBEKT;

® JICIIONIb3YE€TCA CPEACTBO, KOTOPOE IIOJAraeTcsa Ha cepuaan3alimuio, TaKO€ Kak
Web APIL.
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CpenctBo Web API moxer paborats ¢ cepuanusanueit XML nan JSON.

Hesapnasa cepmanusanua MeHee pacnpoctpadeHa B .NET 5+ um .NET Core, yem
B nHppactpykrype .NET Framework, xoTopas Bxmouaer WCF (npumeHsieTcs ce-
puanu3aTop Ha OCHOBe KOHTPAaKTOB JIaHHBIX), Remoting (HesBHO UCNONb3yeTCs Me-
XaHM3M fBoM4HOI cepuanusauun) u ASMX Web Services (HesiBHO mpumeHsieTcs
XmlSerializer).

Cepuanusatop XML

Knacc XmlSerializer mu3 mpocTpaHcTBa UMMeH System.Xml.Serialization
BBINIOJIHSAET CEepUaNM3aLNI0 M [ecepranns3aluio Ha OCHOBe aTpuOyTOB B BalllMX
KJIaccax.

Hauyano pabotbl ¢ cepranusaumnen Ha ocHoBe aTpubyTOB

Yro65!I MCIONB30BaTh Kaacc XmlSerializer, HEOOXOAMMO CO3[ATh €rO K3eM-
IUIAp U BBI3BATb MeTOf, Serialize mnm Deserialize ¢ 3k3eMIIApoM Stream u
HY>KHBIM 00BeKTOM. B 1ensax mimocTpanmm Mbl ONpefenuM CAeYOMUi Kaacc:

public class Person

{
public string Name;
public int Age;
}
IIpuBeneHHBIT HIKE KOJ coOXpaHsieT 00beKT Person B daitn XML u 3atem Boc-
CTaHaB/INBaeET €ro:
Person p = new Person() ;
p.Name = "Stacey"; p.Age = 30;
var xs = new XmlSerializer (typeof (Person));

using (Stream s = File.Create ("person.xml"))
xs.Serialize (s, p);

Person p2;
using (Stream s = File.OpenRead ("person.xml"))
p2 = (Person) xs.Deserialize (s);
Console.WriteLine (p2.Name + "™ " + p2.Age); // Stacey 30

Metopnpl Serialize u Deserialize cnocobHbI paboTath ¢ 06beKTOM Stream,
XmlWriter/XmlReader mmm TextWriter/TextReader. Bor pesynbrupylomjue
manHble XML:

<?xml version="1.0"7?>
<Person xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema">
<Name>Stacey</Name>
<Age>30</Age>
</Person>
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Knacc XmlSerializer MOXeT cepuanm3upoBaTh TUIIBI, BOOOIe He CofepKa-
mue aTpubyTOB, TakmMe Kak Haml Tun Person. ITo ymomuanuio XmlSerializer
cepManu3MpyeT BCEe OTKPbIThbIE IOJIA U CBOJICTBA B TuUIle. Bl MOXXeTe MCKIOYaTh
YJIeHbI, KOTOpbIe He XOTUTEe CepUaau3upoBaTh, MpuUMeHsasa aTpudbyT XmlIgnore:

public class Person

{

[XmlIgnore] public DateTime DateOfBirth;

}

IIpu mecepmanusanum knacc XmlSerializer momaraercsa Ha KOHCTPYKTOp 6e3
IapaMeTpOB, TeHepUpPys UCK/IIOYeHMe, ecin OH OoTCcyTcTByeT. (B Hamem mpumepe
Person mmeeT HesIBHBINI KOHCTPYKTOp 6e3 mapamMeTpoB.) JTO Tak)Ke O3HAYaeT, YTO
nepef fecepuanmsaniell BbINOMHAITCA MHUIMAIN3AaTOPbI MOJeN:

public class Person

{

public bool Valid = true; // BumojHsgeTcs Hepen Oecepuanusalyeit

}

Xora knacc XmlSerializer crnocobeH Aecepuanu3upoBaTh IIOYTY TIO00M THUII,
OH pacIlO3HaeT IepedNC/IeHHbIe Jlajiee TUIIBI ¥ TPaKTyeT MX O0COOBIM oOpasoMm:

® NpUMUTVBHBIE TUNBI, DateTime, TimeSpan, Guid u uxX Bepcum, SOMYCKaIO-
mue null;

e byte[] (nmpeobpasyercsa B maHHble Base-64);

e sk3eMIUIAp XmlAttribute mam XmlElement (4be copep>XMMoOe BHEIPsIETCS
B IIOTOK);

e 106011 THII, peanusyomuii nHTepdeiic IXmlSerializable;
e JII000I1 TUII KOIEKIIUN.

Iecepuanusarop ycTOWYMB K BepcUsAM: OH He cooblnaeT 06 oumbke B caydae
OTCYTCTBMS 3/IEMEHTOB WIM aTPUOyTOB MO0 IPUCYTCTBMS M3OBITOYHBIX [JAaHHBIX.

ATpubGyTbl, MMeHa M NPOCTPaHCTBA UMEH

ITo ymon4aHMIio 1o/l U CBOJMCTBa cepuanmusupylorca B anemeHT XML. Bsamen
MO>XKHO 3aTpeb6oBaTh MCIOIb30BaHMe arpubyra XML:

[XmlAttribute] public int Age;
YiipaBiATh MMeHeM 37IeMeHTa MM aTpubyTa MOXKHO CIEeHYIOIINM 00pa3oM:

public class Person

{
[XmlElement ("FirstName")] public string Name;
[XmlAttribute ("RoughAge")] public int Age;

}
Bot pesynbrar:

<Person RoughAge="30" ...>
<FirstName>Stacey</FirstName>
</Person>
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CraHpapTHOE POCTpaHCTBO MMeH XML aBnderca nycTeiM. I ykasaHUsA Ipo-
cTpaHcTBa MMeH XML anM6yTbI [XmlElement] u [XmlAttribute] nmpmHUMaOT
aprymeHT Namespace. MOXXHO Tak)Xe Ha3Ha4UTb MM M IIPOCTPAHCTBO MMEH CaMO-
My THUITy C IIOMOMIbIO aTpubyTa [XmlRoot]:

[XmlRoot ("Candidate", Namespace = "http://mynamespace/test/")]
public class Person { ... }

B utore anemeHT person monydaeT uMsa Candidate; kpoMe TOro, a/eMeHTy U
€ro JJOYepHNUM 3/IeMeHTaM Ha3HadyaeTCA IPOCTPAHCTBO MMeEH.

Mopsapok cneposaHusa anemeHToB XML

Knacc XmlSerializer sammchiBaeT 3/IeMEHTHI B HOPsAIKe, B KOTOPOM OHU OII-
peneneHsl B Knacce. VI3MEHNTb ero MOXKHO 3a CUeT yKa3aHuUA IapameTpa Order B
aTpubyre XmlElement:

public class Person
{
[XmlElement (Order
[XmlElement (Order

2)] public string Name;
1)] public int Age;

B cnygae ecnu napamerp Order BooOlije NMpMMEHSETCS, TOrA OH JOJDKEH JC-
HOJIb30BaTbCA MOBCIOAY. ecepuanusaTop He 3aOOTUTCSA O HMOPSAKE CIEOBAHUA
9/IEMEHTOB — OHM MOIYT IOSIBJISITHCS B JI000J MOCIENOBATEIPHOCTI M TUII OyHeT
HafIeXaIyuM 00pasoM fecepuanu3upoBaH.

Mopknaccbl n poyepHNEe 06bLEKTDI

Co3paHue NoaKnaccoB A KOPHEBOro Tuna
IIpenmonoxmm, 9TO KOPHEBON TUII MMEET ABA IOJAK/IACCA:
public class Person { public string Name; }

public class Student : Person { }
public class Teacher : Person { }

" HY>XHO HallcaTb MHOT'OKpaTHO I/ICHO)IbSyeMbe;[ METOH /1A Ccepuann3annmn KOpHe-
BOro Tuiia:

public void SerializePerson (Person p, string path)

{
XmlSerializer xs = new XmlSerializer (typeof (Person));
using (Stream s = File.Create (path))
xs.Serialize (s, p);

Ytobb1 MeTOn SerializePerson paboran ¢ tunom Student mnam Teacher,
Ki1acc XmlSerializer morpebyercss MHGOPMUPOBATh O CYILIECTBOBAHMUM ITOK/IAC-
coB. Jlns1 aToro ecTh fABa crnocoba. IlepBrlit ciocob npefycMaTpuBaeT perucTpanmio
Ka)XIOro IIOfIK/Iacca IyTeM IpMMeHeHNsA aTpubyra XmlInclude:

[XmlInclude (typeof (Student))]

[XmlInclude (typeof (Teacher))]
public class Person { public string Name; }
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Bropoit cioco6 mpepmonaraeT ykasaHye KaXXIOTO IIOATUIIA IPY KOHCTPYUpPOBa-

HUM XmlSerializer:

XmlSerializer xs = new XmlSerializer (typeof (Person),

new Type[] { typeof (Student), typeof (Teacher)

} )

B nmr060M cirydae cepuaamsaTop OTpearupyeT perucTpanyell MogTuna B arpuoy-

Te type:

<Person xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

xsi:type="Student">
<Name>Stacey</Name>
</Person>

Bnaronap,q 9TOMY aTPI/IGYTY pgecepuann3aTop 6YIL€T 3HATb O HeO6XOILI/IMOCTI/I CO-

3JaHuA 9K3eMIigpa Student, a He Person.

HO 3a CYET MPUMEHEHMA K MOAKIIACCy anM6yTa [XmlType]:

[XmlType ("Candidate") ]
public class Student : Person { }

Bot pesynbrar:

<Person xmlns:xsi="...
xsi:type="Candidate">

Cepmanmau,vm AoYepHUx 00bekTOB

Ha 3ameTky! YpaBnarte umeHnem, Kotopoe nossisercs B XML-atpubyre type, MOX-

Knacc XmlSerializer aBTOMaTn4ecKy MPOXOAUT IO OOBEKTHBIM CCBIIKAM, Ta-

KM Kak nojie HomeAddress B Person:

public class Person
{

public string Name;

public Address HomeAddress = new Address() ;
}

public class Address { public string Street, PostCode; }
Hmxe mokaszaHa AeMOHCTpaIus:

Person p = new Person { Name = "Stacey" };
p.HomeAddress.Street = "Odo St";
p.HomeAddress.PostCode = "6020";

B pesynbrare cepmanmusanum mojaydaerca ciepyomue ganHbie XML:

<Person ... >
<Name>Stacey</Name>
<HomeAddress>
<Street>0Odo St</Street>
<PostCode>6020</PostCode>
</HomeAddress>
</Person>
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Ha 3ametKy! IIpy HammMumMm AByX IO/IEN UM CBOICTB, KOTOPbIE CCHIIAIOTCS Ha OfVH U
TOT >Xe 00BEKT, 9TOT 00BEKT Cepuanu3upyercs gBaxkabl. Eciu HeobxonmuMmo mpe-
TOXPaHUTb CCbUIOYHYIO 9KBMBAIEHTHOCTD, TOT/IA HOJ/KEH UCIIO/Ib30BATbCS APYTO
MeXaHU3M Cepuann3aruim.

Co3paHue nogknaccos gns A0YEepPHUX 00beKToB

IIpenmonoxxumM, 4TO HY>KHO cepuann3MpoOBaTh KIacC Person, KOTOPBII MOXET
CChIJIAaThCS Ha MOJK/AacChl Kimacca Address:

public class Address { public string Street, PostCode; }
public class USAddress : Address { }
public class AUAddress : Address { }

public class Person
{

public string Name;

public Address HomeAddress = new USAddress () ;
}

B 3aBMCHMMOCTM OT TOTO, KaK >Ke/laTe/lIbHO CTPYKTypUpOBaTh pasMeTKy XML,
CYLIeCTBYIOT ABa crnocoba mpopomkeHusa. Ecim Bbl XoTuTe, 4TOOBI MM 37IeMEHTa
BCErfla COBIA/Iajio C MMEHEM IOJIA MIM CBOJMCTBa C MOJTUIIOM, YKa3aHHBIM B aTpu-
6yTe type:

<Person ...>
<HomeAddress xsi:type="USAddress">

</HomeAddress>
</Person>

Torga npuMeHanTe [XmlInclude] maa perncTpanyum Ka>kAoOro ITOJK/Iacca B Kiacce
Address:

[XmlInclude (typeof (AUAddress))]
[XmlInclude (typeof (USAddress))]
public class Address

{
public string Street, PostCode;
}

C #pyroit CTOPOHBI, €C/IM BBl XOTUTE, YTOOBI MM 3/IEMEHTa OTPaXKaIo UMs IIOf-
THUIIA CO CAENYIOIMM PE3y/NbTaTOM:

<Person ...>
<USAddress>

</USAddress>
</Person>

TO B3aMeH YKaXXUTe MHOXeCTBO aTpubyToB [XmlElement] mepepj ImoneM Man
CBOVICTBOM B DOOMUTENbCKOM TUIIE:
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public class Person

{

public string Name;

[XmlElement ("Address", typeof (Address))]
[XmlElement ("AUAddress", typeof (AUAddress))]
[XmlElement ("USAddress", typeof (USAddress))]
public Address HomeAddress = new USAddress () ;

}

Kaxppiit XmlElement comocTaBisdeT MMs 37eMeHTa C TUIIOM. B ciy4yae mpuHsA-
THUs TAKOTO ITOJXOfa BaM He NMPUAETCSI IPUMEHATh aTpubyT [XmlInclude] B Tuie
Address (XOTA ero MpPUCYTCTBYE He HAPYLIUT CepUaTN3aLNIo).

Ha 3ametky! Ecimu BBI omnyckaeTre UMsA 3neMeHTa B [XmlElement] (n yKasbIBae-
Te TOJILKO TUII), TO MCIIONb3yeTCs CTaHJApTHOEe MM Tuma (Ha KOTOpoe BuseT
[XmlType], HO He [XmlRoot]).

Cepuanusaums Konnekumm

Knacc XmlSerializer pacmosHaeT U cepuann3MpyeT KOHKpeTHbIe THUIIbI KOJI-
neKuuit 6e3 Kakoro-mM60 BMeIlaTeTbCTBa

public class Person
{
public string Name;
public List<Address> Addresses = new List<Address>();

}
public class Address { public string Street, PostCode; }

B pesynprare cepmanmsanum moinydaeTcs IMOKasaHHas fajee pasMeTka XML:

<Person ... >
<Name>...</Name>
<Addresses>
<Address>
<Street>...</Street>
<Postcode>...</Postcode>
</Address>
<Address>
<Street>...</Street>
<Postcode>...</Postcode>
</Address>

</Addresses>
</Person>

ATpM6yT [XmlArray] MHO3BONAET I€PEUMMEHOBbIBATb BHEUIHULL IJIEMEHT (T.e.
Addresses).

Atpubyr [XmlArrayItem] IO3BOJAET IEPEeMMEHOBBIBATb BHYMpPeHHUE dTTeMeH-
THI (T.e. 3neMeHTbl Address).

Hanpumep, npuBefieHHBIN HIMKe KIacc:
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public class Person

{

public string Name;

[XmlArray ("PreviousAddresses")]

[XmlArrayItem ("Location")]

public List<Address> Addresses = new List<Address>();
}

CepMmaIn3npyeTcsa CaeayromnMm o6pa30M:

<Person ... >
<Name>...</Name>
<PreviousAddresses>
<Location>
<Street>...</Street>
<Postcode>...</Postcode>
</Location>
<Location>
<Street>...</Street>
<Postcode>...</Postcode>
</Location>

</PreviousAddresses>
</Person>

Atpubytel XmlArray m XmlArrayItem Tak)ke IO3BOJSIOT YKas3plBaTbh IPO-
crpaHcTBa UMeH XML. YTo6b! cepuannsmupoBaTh KO/IEKLNIO O6e3 BHEIIHETO 371e-
MEHTa, CKaXkKeM:

<Person ... >
<Name>...</Name>
<Address>

<Street>...</Street>
<Postcode>...</Postcode>

</Address>

<Address>
<Street>...</Street>
<Postcode>...</Postcode>

</Address>

</Person>

HeoOXo#guMO [00aBUTb K IIONI0O WMIM CBOJCTBY TUIIA KOJ/UIEKLUM aTpubyr
[XmlElement]:

public class Person

{

[XmlElement ("Address")]
public List<Address> Addresses = new List<Address>();

}
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PaboTta ¢ aneMeHTaMu KonnekLumun, SBAAIOWUMNCA noaKnaccaMmm

ITpaBuna cosmaHMs IOAKIACCOB MEMEHTOB KOJIEKIINII eCTeCTBEHHBIM 00pasoM
BBITEKAIOT U3 JIPYIUX MPABWI CO3TaHMUA MOAKIACCOB. UTOOBI 3aKOAMPOBATh 3/IeMeH-
TBI, ABJIAIOIINECS IOAK/IACCaMIY, C MIOMOIIbI0 aTpubyTa type, HapuMmep:

<Person ... >
<Name>. . .</Name>
<Addresses>

<Address xsi:type="AUAddress">

HY>KHO [00aBuUTh aTpubyTsl [XmlInclude] k 6asoBomy Tumy (Address), Kak fe-
nanoch panee. IIpyeM paboTaeT He3aBMCUMO OT TOTO, IOAABIIAETCA CepUaNnU3alsl
BHEIIIHErO 371eMEHTa WU HeT.

Ecnyu HeoOXORMMO MMEHOBATh 3/IEMEHTHI, SABJIAIONUINECS IIOAKIACCaMU, B COOT-
BETCTBUU C UX TUIIAMHU, CKaXKeEM:

<Person ... >
<Name>...</Name>
<!--Hauajyio HeoOg3aTeJIbHOT'O BHEIHEeTO 3JIeMeHTa——>
<AUAddress>
<Street>...</Street>
<Postcode>...</Postcode>
</AUAddress>
<USAddress>
<Street>...</Street>
<Postcode>...</Postcode>
</USAddress>
<! --KoHel HeoBa3aTeJILHOTO BHEIHETrO 3JIeMeHTa——>
</Person>

TOrfa sl IOJIST MM CBOJMCTBA THUIIA KOJ/UIEKL[MM MOHAJOOMUTCS yKa3aTbh MHOXKECTBO
anM6yTOB [XmlArrayItem] mnu [XmlElement]. Ecnm >kenmaTenbHO 8KnHOUUMD
BHEIIHUI 3/IEMEHT TUIAa KOJ/UIEKLMU, TO CIIefiyeT yKa3aTb MHOXXeCTBO aTpubyToB
[XmlArrayItem]:

[XmlArrayItem ("Address", typeof (Address))]
[XmlArrayItem ("AUAddress", typeof (AUAddress)) ]
[XmlArrayItem ("USAddress", typeof (USAddress)) ]
public List<Address> Addresses = new List<Address>();

Ecnu >xenaTenbHO UCKA04UMbs BHEITHUI 37IeMEHT TUIa KOJIEKLMM, TOIZAa HYK-
HO yKa3aTb MHO>XECTBO anM6yTOB [XmlElement]:

[XmlElement ("Address", typeof (Address))]
[XmlElement ("AUAddress", typeof (AUAddress)) ]
[XmlElement ("USAddress", typeof (USAddress)) ]
public List<Address> Addresses = new List<Address>();

IXmlSerializable

Xots cepuanusanuss XML Ha ocHOBe aTpuOyTOB SIB/IsIeTCSl TMOKOI, €il Ipucy-
my orpanudeHusa. Hampumep, Hemb3si B06aBAATh IepeXBaTUYMKI CepUanu3aluy u
HEBO3MOXKHO CepUajIM3MpOBaTh HEOTKPBIThIE 4ieHbl. Kpome Toro, ee HeyfoOHO uc-
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NOJ/Ib30BaTh, ecny pasMeTka XML MoXeT NIpencTaBiaATh OAMH M TOT K€ 3JIEMEHT
UM aTpUOYT HECKONMbKUMM OTIMYAIOUIMMUCA cIocobamy. UTo KacaeTcs MOCIen-
Hell Mpo6JieMBl, TO CUTYal[Mi0 MOXXHO B HEKOTODPOJ CTEeIeHM YIy4IIUTb, Iepefia-
Basg KOHCTPYKTOpPY Kimacca XmlSerializer ob6bekr XmlAttributeOverrides.
OpnHako HACTymaeT MOMEHT, KOT/la jierye NPMMEHUTh MMIIEPATUBHBIN MOAXOf. 3a
paboty mogobHOro poma orBedaeT uHTepdeiic IXmlSerializable:

public interface IXmlSerializable
{
XmlSchema GetSchema () ;
void ReadXml (XmlReader reader);
vold WriteXml (XmlWriter writer);

Peanusaums nHTepdeiica IXmlSerializable obecrnednBaer IOMHBIN KOHTPOIb
Haf TeM, KaK pasMeTKa XML 4mraeTcsa u 3anMChIBAE€TCA.

Ha 3ameTky! Knacc kormexkumm, KoTopslit peanusyet nHTepderic IXmlSerializable,
06XoAUT TpaBUIa IS CcepuaaM3alUy KOJIEKIMI, HPUHITBIE B Kjacce
XmlSerializer. 9To MOXeT O6BITh YROOHO, €CIM HEOOXOAMMO Cepuaau3upOBaTh
KOJUIEKLIMIO C TIOJIE3HOJ HAarpy3Koll — APYTMMM CJIOBaMU, C JONOTHUTETbHBIMU
MOJIAMY VIM CBOVICTBaMM, KOTOpPbIe VHa4Ye Obl UTHOPUPOBAJIUCH.

Hwmxe onmcanbl npaBuia peanmusanum IXmlSerializable:

e MeTof, ReadXml [O/DKEH YMTATh BHEIIHMI HAada/JIbHBIN 37IEMEHT, Jlajliee COfep-
JKMMO€E U 3aTeM BHEIIHU KOHEYHBIV 3JIEMEHT;

e MeTof WriteXml HOMKeH 3alMCHIBATh TOMBKO COTEpPKMMOe.
Bot nmpumep:

using System;

using System.Xml;

using System.Xml.Schema;

using System.Xml.Serialization;

public class Address : IXmlSerializable
{
public string Street, PostCode;
public XmlSchema GetSchema () { return null; }
public void ReadXml (XmlReader reader)
{
reader.ReadStartElement () ;
Street = reader.ReadElementContentAsString ("Street", "");
PostCode = reader.ReadElementContentAsString ("PostCode", "");

} reader .ReadEndElement () ;

public void WriteXml (XmlWriter writer)

{
writer.WriteElementString ("Street", Street);
writer.WriteElementString ("PostCode", PostCode);
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Cepuanusanus u gecepmanmusanma sk3emiviapa Address depe3 XmlSerializer
aBTOMAaTHYECKM MHMIMMPYET BBISOBBI MeTOHOB WriteXml m ReadXml. Bonee Toro,
ecnu ObI Ky1acc Person OB OIpefe/ieH MPUMEPHO TaK:

public class Person

{

public string Name;

public Address HomeAddress;
}

TO MeToj WriteXml mHTepderica IXmlSerializable BpI3bIBaICsA 6B BBIOOPOIHO
I cepmanusanuy nond HomeAddress.

Knaccor XmlReader u XmlWriter 6su1u mogpo6Ho onucaHbl B rmase 11. Bno6aBok
B paspene “llabnousl pnst mcnonb3oBaHus XmlReader/XmlWriter” rmaser 11
NpUBENEHbl IIPUMEPHI KIaCCOB, TOTOBBIX K peanmsauun IXmlSerializable.

Cepunanusarop JSON

Knacc JsonSerializer (13 nmpocTpaHcTBa UMeH System.Text.Json) UCIOIb-
30BaTh JIeTKO u3-3a nmpoctorbl ¢popmara JSON. Kopuem moxymenra JSON sapnsetcs
60 Maccus, 60 06bekT. Ilox 3TMM KOpHEM HaxOHAsATCsS CBOJICTBA, KaX[oe n3
KOTOPBIX MOXXeT OBITh 0OBEKTOM, MacCMBOM, CTPOKOIL, YMCIOM, "true", "false"
mwim "null". Cepunannsarop JSON orobpaskaeT MMeHa CBOIICTB Kiacca MPsMO Ha
nMeHa cBoiictB B JSON.

Hauano pabortbl

Nmes clIenyruniee oInpeneneHne Kmacca Person:

public class Person

{
public string Name { get; set; }
}

MBI MOXXEM CepuanusupoBarb ero B cTpokKy JSON, BpIsbiBadg MeToj JsonSeria
lizer.Serialize:

var p = new Person { Name = "Ian" };
string json = JsonSerializer.Serialize (p,
new JsonSerializerOptions { WritelIndented = true });

A BOT pesy/nbTar:

{

Name: "Ian"

}
Hecepmanmsanys BBIIOMHAECTCA BbISOBOM MeTofa JsonSerializer.Deserialize:

Person p2 = JsonSerializer.Deserialize<Person> (json);
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.uecepmanmau,wﬂ HensmMmeHdemMbIX TUNoB

Jecepnanusatop crocob6eH 3aloNHITh TUIBI CO CBOMCTBAMM, JOIYCKAIOIMMMU
TOJIBKO YTEHMeE, IIPU YCAOBUM, YTO MMEETCA OTKPBITBIII KOHCTPYKTOP C MMEHaMU
[apaMeTpoB, KOTOpble COBMajalT (6e3 ydeTa perucrpa) ¢ fecepuanu3upyeMbIMu
CBOJICTBaMM:

var p = new Person ("Joe", "Bloggs");
string json = JsonSerializer.Serialize (p);
Person p2 = JsonSerializer.Deserialize<Person> (json);

public class Person

{
public string FirstName { get; }
public string LastName { get; }
public Person (string firstName, string lastName)
=> (FirstName, LastName) = (firstName, lastName);

}

Ecnu B Tune ompepeneHo 6ojee 0JHOr0 KOHCTPYKTOpa C IapamMeTpaMu, TOTAa
Iecepuaan3aTopy NoTpeOyeTcs yKasaTb, KaKOll M3 HUX UCIIO/Ib30BATh, 3a CYET IPU-
MeHeHMsI K IOAXOAsIeMYy KOHCTPYKTOpy arpubyTa [JsonConstructor].

3anucy (nosBuBIMecsa B C# 9) mo yMon4aHMI0 XOopouio paboTamT ¢ fecepua-
JIN3aTOPOM.

Cepuanusauus o4epHUX 00beKTOB

ITyctp kmacc Person Ompefie/ieH TaK, YTO OH MMeeT NOMAIHMIT U pabodmil afi-
peca (tmma Address):

public class Address
{
public string Street { get; set; }
public string PostCode { get; set; }
}

public class Person
{
public string Name { get; set; }
public Address HomeAddress { get; set; }
public Address WorkAddress { get; set; }
}

MBeI MOXKeM CepMaIU3UpOBaTh €ro 9K3eMIUIAp 6e3 [OIOMTHNUTEe/IbHO! paboThL:

var home = new Address { Street = "1 Main St.", PostCode="11235" };
var work = new Address { Street = "4 Elm Ln.", PostCode="31415" };
var p = new Person { Name = "Ian", HomeAddress = home,

WorkAddress = work };

Console.WriteLine (JsonSerializer.Serialize (p,
new JsonSerializerOptions { WriteIndented = true } ));

BcrpernB HomeAddress m WorkAddress, cepmanms3aTop cosfaeT OOBEKTHI
JSON:
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{
"Name": "Ian",
"HomeAddress": {
"Street": "1 Main St.",
"PostCode": "11235"
by
"WorkAddress": {
"Street": "4 Elm Ln.",
"PostCode": "31415"
}
}

Tem He MeHee, oOpaTuTe BHUMaHIE Ha TO, YTO MPOM3OIET, KOIZA Mbl YCTaHO-
BuM HomeAddress u WorkAddress B OfVH M TOT K€ 9K3e€MIIAP:

var p = new Person { Name = "Ian", HomeAddress = home,
WorkAddress = home };

Hwnxe mokasaH BbIBOJ:

{

"Name": "Ian",
"HomeAddress": {
"Street": "1 Main St.",

"PostCode": "11235"
by
"WorkAddress": {
"Street": "1 Main St.",
"PostCode": "11235"
}
}

B panubix JSON orcyrcTByeT MHbopMaunus o ToM, 4To HomeAddress u
WorkAddress nepBoHa4Ya/IbHO yKas3blBalM Ha TOT >Ke caMmblil sk3emnnAp. Ilpu pe-
cepmanmsanuy OygyT CO3aHbl ABa dKk3eMIUIApa Address M IPUCBOEHBI COOTBETC-
TBYIOIIMM CBOJMCTBAaM.

n pepoxpaHeHne 00bEKTHBIX CCbINOK

Pemnth npo6nemy moxxHo (Haumuas ¢ Bepcun NET 5), coobums cepuanmsaro-
Py O HeOOXOAMMOCTM IpeNoXpaHeHMsI OOBEKTHBIX CCBUIOK C MCIIOJIb30BaHMEM Clie-
AYIOLETO MapaMeTpa:

new JsonSerializerOptions

{
ReferenceHandler = ReferenceHandler.Preserve,
WriteIndented = true

}
Terepb BbIBOJ, OyZeT MPUMEPHO TaKMM:

{
"$id": Hl",
"Name": "Ian",
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"HomeAddress": {
I|$id": "2" ,
"Street": "1 Main St.",
"PostCode": "11235"

br

"WorkAddress": {
"Sref": "2"

}

}

HpI/I yC1oBUM, YTO HOecCepunanm3aTtopy 6y,71€T npenocTraBji€H TOT JKe ITapaMeTp,

IDaHHBbIe fecepuannsupylorcsa 6e3 nybnmpoBanusa obbekra Address.

IIpenoxpaHeHre 0ObEKTHBIX CCBUIOK TaKXKe I03BOJsIeT Kmaccy JsonSerializer

obpabaTpIBaTh LUKIBI B rpadpe 00BEKTOB.

Cepnanusaums Konaekuun

Knacc JsonSerializer cepmanusmpyeTr KommeKuuu aBToMatndecku. Kommexkunm

MOTYT HOSIB/IATBCS B CBOJMCTBaxX 0ObeKTa, a TakKe B CaMOM KOPHEBOM OOBbeKTe.
MpbI MOXeM IPOVJUTIOCTPUPOBATh IMOCIENHION CUTYAlMIO C NpUMeHEeHUeM KJIacCoB
Person u Address, KOTOpble OBLIN OIpefeNeHbl B Hauajle MPeIbIAYIIero pasjesna:

var sara = new Person { Name = "Sara" };

var ian = new Person { Name = "Ian" };

Console.WriteLine (JsonSerializer.Serialize (new[] { sara, ian },
new JsonSerializerOptions { WriteIndented = true }));

Bot pesynbrar:

[
{

"Name": "Sara"

by
{

"Name": "Ian"
}
]

Crnenyrowmuit Kofi gecepuanusupyeT gaHHble JSON:
Person[] people = JsonSerializer.Deserialize<Person[]> (json);

MoOXHO cepMaau3UpOBaTh KO/UIEKI[MIO, COEeP>KAIlYI0 II0-pasHOMY TUIU3UPO-

BaHHbIE OO'BEKTHI:

var sara = new Person { Name = "Sara" };
var addr = new Address { Street = "1 Main St.", PostCode = "11235" };

Console.WriteLine (JsonSerializer.Serialize (new object[] { sara, addr },
new JsonSerializerOptions { WriteIndented = true }));

BYJICT IIOoIy4eH C)'Ie,ILYIOH_U/Iﬁ pe3ynbrar:

(
{

"Name": "Sara"

b
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{
"Street": "1 Main St.",
"PostCode": "11235"

]

Hecepmanusanusa TaKMX KOJUIEKIUI peann3yeTcs HEYK/II0XKe, IMOCKOIbKY TUI
Kakjjoro sjgeMeHTa B gaHHble JSON He 3amucbiBaercsa. B oTHomeHum pecepuannu-
sauuu JsonElement [] HeoO6XOaUMO NPUHATh HU3KOYPOBHEBBIN NOAXOM M 3aTEM
OpPraHM30BaTh IEepPEeYNCIeHNEe KaXK/JOTO CBOJICTBA:

var deserialized = JsonSerializer.Deserialize<JsonElement[]>(json);
foreach (var element in deserialized)

{
foreach (var prop in element.EnumerateObject())
Console.WriteLine ($"{prop.Name}: {prop.Value}");
Console.WriteLine ("---");

}
BriBop BRIMISIIUT TaK:

Name: Sara

Street: 1 Main St.
PostCode: 11235

Mcnonb3oBanue kimacca JsonElement [eMOHCTPUPOBANIOCh B pasfene
“JsonDocument” rmasbr 11.

YnpaBneHue cepumanusaumnen c NOMoLLblo aTpuoyToB

YIpaBnATh NpoLeccoM cCepraam3aluy MOXKHO C IIOMOIIbI0 aTpuOYTOB, OIpefe-
JIEHHBIX B IPOCTPAHCTBe UMeH System.Text.Json.Serialization.

JsonIncludeAttribute (HaumHas c Bepcun .NET 5)

ITo ymom4aHMIO cepuanmusaTop/fecepuann3arop UTHOPUPYET MO/, €C/IU TOIbKO
K HUM He IpUMEHEH anI/I6yT [JsonInclude]:

class Person

{
[TsonInclude]
public string Phone; // 2To mojse GymeT BKIIOUEHO

}

Arpubyt [JsonInclude] TakXe MOXXHO IPUMEHSATh K CBOMCTBAaM C HEOTKPBI-
TBIM CPEICTBOM JIOCTYIa Set, 4TOOBl MHCTPYKTUPOBATh JeCepUann3aTop O ero BbI-
30Be 4epe3 pedIeKCHIo:

class Person

{
[TsonInclude]
public string Phone { get; private set; }

}
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JsonIgnoreAttribute

ITo ymomuanmio cepuanusarop JSON cepmanusmupyeT Bce CBOICTBA, €C/IM TONBKO
K HUM He ObUI pUMeHeH aTpubyTt JsonIgnore:

public class Person

{
public string Name { get; set; }
[JsonIgnore]

public decimal NetWorth { get; set; } // He cepuammsmupyeTcs
}

JsonPropertyNameAttribute

Ecnu ums cBorictBa JSON oTnuuaercss ot uMeHn cBorictBa C#, Torma MOXKHO CO-
3naThb 0To6pa>KeHI/[e C IOMOIIBIO anI/I6yTa [JsonPropertyName]. CkaxxeM, ecnun
nMeHeM cBomicTBa JSON saBnsaercs "FullName", a mMeHeM cBoiictBa C# — Name,
TO BOT KaK MOXXHO ObIIO ObI CO3[1aTh OTOOpaKeHIe:

public class Person
{
[IJsonPropertyName ("FullName") ]
public string Name { get; set; }
}

BoT pesynbrar cepmanmsanun:

{
"FullName":"...",

}
JsonExtensionDataAttribute

Bosbmem API-uHTepdeiic 11 BeO-IPUIOKEHNII, KOTOPBII BO3BpallaeT 3K3eMII-
JApBL Kacca Person, n KiaueHT, moTpebsouuit 3tot API-unrepdeiic. Oba mpo-
IOYKTa COIPOBOXIAIOTCSA pasHbIMU opranusaumsamu. Ecniu aBrop API-umnTepderica
no6aBisieT HOBOE CBOJCTBO B Kiacc Person (Bpopme Age), TOrfga KIMEHT IMO-IIpe-
JKHeMy crocobeH fiecepuannsupoBarb gaHHble JSON ITOCpeficTBOM CTaporo Kiacca
Person, MOTOMY 4YTO OH IIPOCTO OyAeT NMPOIYCKaTb HEM3BECTHOE CBOICTBO Age.
OpHaKo MpefIoIoXIM, YTO KAMEHT 3aTeM OOHOB/IAET CBOJ 9K3eMIUIAp Person, ce-
puanusupyer ero u ornpasinseT obpatHo API-mHTepdeiicy. B nrore nepoHauab-
HOe 3HaYeHNe Age yTpauynBaeTCs.

B mensx mumocTpauuy onpefenuM kimacc Person B API-uHTepdeiice ana Be6-
MIpUIO>KEH NI, KaK IMOKa3aHO HIDKe:

public class Person // Bepcus 2
{

public int Id { get; set; }

public string Name { get; set; }

public int Age { get; set; } // HoBoe cBoliCTEO
}

YTO IpuUBefeT K reHepauuy Aa"HHbIX JSON cremyloiiero Bupja:
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"Id": 27182,
"Name": "Sara",
"Age": 35
}
B cnydae mecepmanmmsanum atux faHHbix JSON B crapymo Bepcmio Kiaacca (6e3
cBolicTBa Age) nHGOPMALMI0 O BO3pacTe IIOMECTUTh HEKyfa:

public class Person // Bepcus 1

{
public int Id { get; set; }
public string Name { get; set; }
}

Ecnu mosxe cepmanmsmpoBaTh Hally BEPCUIO M OTHPaBuUTh ee obparrHo API-
uHrepdeiicy, To panuele JSON He OynyT copepxaTb CBOWCTBO Age, um API-
uHTepdeiic 6ygeT MHTepNpeTUPOBATh CBOMCTBO Age KakK MMelollee HyleBOe 3Haue-
H1e (CTaHAApTHOe 3HaYeHMe [/Is LeJIOTO TUIIA).

Knacc JsonExtensionDataAttribute pemaer ommucaHHylo npobaemy,
IpefoCTaB/AA MeXaHU3M [ COXpaHEeHMA BCeX HepaclNo3HaHHBIX CBOJCTB,
TaK 4YTO MX 3Ha4YeHMA MOTYT MCIONAb30BAThbCA IIPU NOBTOPHON cepuanmsa-
nuu. Korma arpubyr JsonExtensionData HpuMeHsieTcs K CBOJCTBY TuIIa
IDictionary<string, TValue> (TValue mo/mKeH ObITh object man JsonElement),
Cepuanu3aToOp MCIOIb3yeT 3TO CBOMCTBO [ COXpaHEHNsA HePacIlO3HAHHbBIX CBOJICTB
JSON n Huxakas mHpOpManMsa He yTpauMBaeTCH:

public class Person
{
public int Id { get; set; }
public string Name { get; set; }
[TsonExtensionData]
public IDictionary<string, JsonElement> Storage { get; set; } =
new Dictionary<string, JsonElement>();

}

JsonConverterAttribute

Atpubyr JsonConverter MO3BOJSAET YKa3bIBATh THUII, VCIIONb3yEMBIN /IS TIpe-
obpasoBanmsa gaHHBIX B ¢opmar JSON u3 mu3 Hero. Mbl o6cyaum ero 6osee mop-
po6HO B crenyolieM pasperne.

HacTtponka npeobGpa3oBaHusa faHHbIX

[Tpenmonoxxmum, 4To MMeeTcsA NOTPEOHOCTh BO B3aMMOMENCTBUY C IOCTaBIIVKOM
API-uHTepderica, KOTOPBII KOOUPYET GaThl C IpYMeHeHNeM GopMaTa OTMETOK Bpe-
MeHu Unix (KommM4yecTBO CeKyHJ, NMpOMIEANUINX ¢ MOMeHTa 1/1/1970):

{
"1d":27182,
"Name" :"Sara",
"Born":464572800 // KonmmuecTBO CekyHn, npomemmmx ¢ Momenra 1/1/1970

}
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Heobxopnmo mecepmanusupoBaTh 3TU HaHHbIE B KJIACC, KOTOPBIN MCIIONb3yeT
knacc DateTime u3s .NET:

public class Person
{
public int Id { get; set; }
public string Name { get; set; }
public DateTime Born { get; set; }
}

JocTudp Lenu MOXKHO 3a CUeT peanusaluy CHenuaabHOro mpeobpasoBaresns
TaHHBIX:

public class UnixTimestampConverter : JsonConverter<DateTime>

{
public override DateTime Read (ref Utf8JsonReader reader, Type type,
JsonSerializerOptions options)
{
if (reader.TryGetInt32 (out int timestamp))
return new DateTime (1970, 1, 1) .AddSeconds (timestamp) ;
throw new Exception ("Expected the timestamp as a number.");

}
public override void Write (Utf8JsonWriter writer, DateTime value,
JsonSerializerOptions options)
{
int timestamp =
(int) (value - new DateTime (1970, 1, 1)) .TotalSeconds;
writer.WriteNumberValue (timestamp) ;
}
}

3aTeM MOXXHO MO0 MPUMeHUTH aTpubyT [JsonConverter] K CBOWCTBaM, KO-
TOpBbIe JKeTaTe/IbHO NMpeoOpa3oBaTh:

[JsonConverter (typeof (UnixTimestampConverter)) ]
public DateTime Born { get; set; }

mb6o ecmn API-mHTepdelic cormacoBaHHO IpefcTaBisAeT TUIBI AaHHBIX, TOTHA Clie-
JaTh IpeobpasoBaTe/lb AEVCTBYOIVM 0 YMOMTYaHUIO:

JsonSerializerOptions opts = new JsonSerializerOptions();
opts.Converters.Add (new UnixTimestampConverter());
var sara = JsonSerializer.Deserialize<Person> (json, opts);

Ilocnegunit KOof MHCTPYKTUPYET Cepuaau3aTOp O TOM, YTO KaXIblil pas3, KOr-
Ja BCTpedaeTca 3HadeHMe DateTime, OH JO/DKEH MCHONb30BaTh UnixTimestamp
Converter.

O6paboTka 3Ha4YeHUN null (HaumHas ¢ Bepcun .NET 5)

C uenbi0 ONTMMMU3ALUYU NPOU3BOAUTETBHOCTU IpU OOHAPYXEHMM 3HAYeHMI
null cepMajausaTop U Aecepuanmu3aTop OOBIYHO OOXOAAT CIleljMajbHBbIe Ipeobpa-
3oBarenu. Ecny Hy»HO, 4TOOBI ClleljManbHbIil IpeobpasoBaTenb obpabaTbiBan 3Ha-
JyeHyuA null, Torma mpupeTcs mepeonpenenutb cBoMcTBO HandleNull cnepyommum
obpasom:
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public class UnixTimestampConverter : JsonConverter<DateTime?>

{
public override bool HandleNull => true;

IIpuem paboraer co 3HaYeHMsAMU null CCHUIOYHBIX TUIIOB (CKakeM, CTPOK) U C
TUIIaMM 3HAYeHMUIT, fonycKaomymy null (kak B pacCMOTPEHHOM IIpuMepe).

MapameTpbl cepnanusaumm JSON

Cepnanusarop ImpuHMMaeT HeoOs3aTenbHbI napamerp JsonSerialization
Options, menass BO3MOXXHBIM JOIOJTHUTENbHBINI KOHTPOJIb Haj, MPOLIECCOM CEpU-
anusauMy ¥ mecepuanmsanuu. B mocnepyiomux moppasmenax ommMcaHbel Hambosee
IO7Ie3Hble IIapaMeTPhl.

Ha 3ametky! Haunnasa ¢ Bepcun .NET 5, cTanfjapTHbIe TapaMeTpbl cepuanusalnun oT-
NMYAIOTCA B 3aBUCUMOCTY OT TOTO, pa3pabaTbiBaeTe Bbl BeO-IIPUIOXKEHNE NN HeT.

Hmxe IIE€pE€YMCIIEHDI ITIapaMETPhbIl, KOTOPbIE€ OTINYAIOTCA B 3aBUCUMOCTI OT BUJA
pa3pa6aTb1BaeMoro IIpNIO>KEHNA.

Ofwnoe  Srannsprioc raiene
PropertyNameCaseInsensitive false true
PropertyNamingPolicy - CamelCase
NumberHandling Strict AllowReadingFromString

HesaBucumo ot Buia pa3pabarbiBaeMOro IpUIOXKeHNUs AOCTYI K KOKJOMY Habo-
PY CTaHAApPTHBIX ITApaMeTPOB BO3MOXKEH Yepe3 CJIefyIollye CTaTIIecKue CBOVICTBA:

JsonSerializerDefaults.Default
JsonSerializerDefaults.Web

JIro60e M3 HUX MOXXHO KJIIOHMPOBATbh, MICIIONb3ysI KOHCTPYKTOP, KOTOPBI IPVHU-
MaeT ellle OfMH IapaMeTp JsonSerializationOptions:

var options = new JsonSerializerOptions (JsonSerializerDefaults.Web);

WriteIndented

B rexyiem paspene mapameTp WritelIndented ycTaHaBimBaeTcsi B true, 4TO-
6Bl cepuanusarop fo6aBAN NpobenbHble CUMBO/BL K gaHHbIM JSON, ynyuiras mnx
yyrtabenpHOCTh. CTaHZAPTHBIM 3Ha4YeHMeEM sIB/sieTcs false, 4TO IPUBOAUT K Ipef-
CTaBJIEHNUIO BCEX [IAHHBIX B OHOM CTPOKE.

AllowTrailingCommas

Crenuduxanusa JSON tpebyeT, 4TOObI CBOJCTBA ¥ 9JIEMEHTBI MacCUBa OTHeENA-
NNUCBh APYT OT APYTa 3alATBIMIU, HO He paspellaeT JMCIONIb30BATh 3aBepUIAOIIE 3a-
nATHIE:
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{
"Name":"Dylan",
"LuckyNumbers": [10, 7, ],
"Age":46,
}
3apepiuamouye 3anATble mocne 7 U 46 Mo yMOT4aHMUIO He paspelleHbl. BoT Kak
UX BKIIOYATH:

var commaTolerant = JsonSerializer.Deserialize<Person>
(brokendson,
new JsonSerializerOptions { AllowTrailingCommas = true }) ;

ReadCommentHandling

ITo ymomuyaHMIO Jecepuanams3aTop reHepupyeT UCK/IIOUEHMe, KOrja BCTpedaeT
KOMMeHTapumu (IIOCKOJIbKY KOMMEHTapuu He BXOIAT B OQULMaNbHBIN CTaHAApPT
JSON). YcranoBka ReadCommentHandling B JsonCommentHandling.Skip uH-
CTPYKTHUPYeET flecepuanns3aTop 0 HeoOXOAMMOCTH MPOIycKa KOMMEHTapHeB, TaK YTO
crefyiolye JaHHbIe MOTYT OBITH YCIIEIIHO pa3obpaHbI:

{
"Name":"Dylan" // KoMMeHnTapmit
/* Eme omuH kOMMeHTapwmit */

}

PropertyNameCaselInsensitive

ITpn conmoctaBnenun umeH cBoictB JSON u umen csoiicts C# gecepmanusaTop
II0 YMOJIYaHUIO YYBCTBUTE/IEH K PETrUCTPY. DTO O3HAYaeT, YTO C/IefyIollye BXOAHbIe
JaHHbIE:

{ "name":"Dylan" }

He CMOTYT 3aIlO/IHUTDh CBOMCTBO Name B HameM kmacce Person (cBoitcteo JSON
6yIeT MpOUTHOPUPOBAHO).

ITpobnemy permaeT ycTaHoBKa PropertyNameCaselInsensitive B true, 4To
YKasbIBaeT [leCepuaam3aTopy Ha HEOOXONVMOCTb BBIIONHATD COIIOCTaB/IEHNE, HEIyB-
CTBUTETIbHOE K PETUCTPY (3a cYeT HeOOJIBIIOrO CHYDKEHUS NPOU3BOAUTETBHOCTIH):

var dylan = JsonSerializer.Deserialize<Person> (Jjson,
new JsonSerializerOptions { PropertyNameCaselInsensitive = true

});

Ecny BO BXONHBIX JaHHBIX PETMCTP VCIONb3YeTCA MPeENCKasyeMo, TO €lle OFHO
pellieHNe MpefycMaTpuBaeT MpUMeHeHue arpubdyra JsonPropertyName (paccMmat-
puBajics paHee) My mapamerpa PropertyNamingPolicy (6ymeT ommcaH caemyro-
LIVM).

Ha sametky! Haunnas c Bepcun .NET 5, cTaHAapTHBIM 3HaYeHMEM [ 9TOTO I1apa-
MeTpa sABIAeTCA true, KOr#a paspabaTsiBaloTcs BeO-npuiokenns (u false ms
MPWIOXKEHU PYIUX BUOB).
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PropertyNamingPolicy

JI1st Ty et HOARep>KKY HOIMY/LIPHOTO COIVIALeHNs 00 IMEHOBaHNM CBOJICTB B “Bep-
6moxpem” ctuie B Bepcuu NET Core 3 BBefieH mapamerp PropertyNamingPolicy.
OH obecneunBaeT 60/ee BBICOKYIO IPOM3BOANUTENBHOCTD, Y€M TOIBKO UTO OIMCAH-
HbIM ITapameTp PropertyNameCaseInsensitive u npuMeHAeTCA KaK K CepUann-
3aluy, Tak U K gecepmanusanuu. TakuM oOpa3oM, KOx:

var dylan = new Person { Name = "Dylan" };

var json = JsonSerializer.Serialize (dylan,
new JsonSerializerOptions

{
PropertyNamingPolicy = JsonNamingPolicy.CamelCase
1)

BBIIAE€T CAEAYIOINUe JaHHbIE:
{"name": "Dylan"}
KOTOpbIE€ MOLYT 6bITD JecepuanusupoBaHbl TEM >Ke crnoco6oM:

var dylan2 = JsonSerializer.Deserialize<Person> (json,
new JsonSerializerOptions

{

PropertyNamingPolicy = JsonNamingPolicy.CamelCase
b

Haunnass ¢ Bepcum .NET 5, npu HammcaHum BeO-IPUIOKEHMII Mapamerp
CamelCase NpUMHUMAETCS MO YMOTYAHMUIO.

DictionaryKeyPolicy

C nomouibio mapamerpa DictionaryKeyPolicy MOXXHO IPUHYIMUTEIbHO obecle-
YUTh CepPUAIM3aLNI0 U Jecepuaan3alio Kaodell cioBaps B “BepOIIOKbeM~ CTUIIE:

var dict = new Dictionary<string, string>
{
{ "BookName", "Nutshell" }
{ "BookVersion", "9.0" },
}i
Console.WritelLine (JsonSerializer.Serialize (dict,
new JsonSerializerOptions
{
WriteIndented = true,
DictionaryKeyPolicy = JsonNamingPolicy.CamelCase
1)

Bot uto BbIBeIET MOKa3aHHBIN KO:

{
"bookName": "Nutshell"
"bookVersion": "9.0",

}
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Encoder

CraHgapTHBIT KOAMPOBIINK TEKCTa SHEPTMYHO OTMEHSIET CHUMBOJIBI, TaK YTO
BBIXO[[HbIE [JaHHBbIE MOTYT MOSBIATbCA B JoKkymeHTe HTML 6e3 momonHuUTENbHOI
ob6paboTkm:

string dylan = "<b>Dylan & Friends</b>";

Console.WriteLine (JsonSerializer.Serialize (dylan));

Bor BRIBOR:

"\u003Cb\u003EDylan \u0026 Friends\u003C/b\uO03E"
IIpenorBpaTuTh NpobIEMY IOZOOHOTO POAa MOXKHO, M3MeHUB Encoder:

Console.Writeline (JsonSerializer.Serialize (dylan,
new JsonSerializerOptions {
Encoder = JavaScriptEncoder.UnsafeRelaxedJsonEscaping

P
PesynbraT BBIIJIIAUT CIERyOIINM 0OpasoM:
"<b>Dylan & Friends</b>"
UnsafeRelaxedJsonEscaping — 3TO NOJK/JIacc Kjaacca System.Text.
Encodings.Web.JavaScriptEncoder. IIpn HEOO6XOAMMOCTI MOXXHO peann3oBaTh

COOCTBEHHBIN TTOAK/IACC AJIsI OOPEeTEeHMsI MOTHOTO KOHTPOJIS HaJ MPOLIECCOM KO-
POBKN.

IgnoreNullValues

ITo ymon4aHuio cBOVICTBa €O 3HaYeHMAMM NUll BK/IIOYAIOTCA B BBIXOJHbIE JaH-
Hble JSON, Tak 4TO

var person = new Person { Name = null };
cepuanusupyercs B

{

"Name": null
}
B cnyyae ycranoBku mapaMmerpa IgnoreNullValues B true cBOJCTBa CO 3Ha-
YyeHUAMM Null NOTHOCTHIO UTHOPUPYIOTCS:

Console.WritelLine (JsonSerializer.Serialize (person),
new JsonSerializerOptions { IgnoreNullValues = true } ));

BeiBop Oymer TakuM:

{}
IgnoreReadOnlyProperties

ITo ymMoM4aHMIO CBONICTBA, HOIYCKAIOLIVe TOIbKO UTEHUeE, CepUantn3upyrorcsa (Ho
He Jecepuaau3MpyIOTCs, IOTOMY YTO CPEeACTBO AOCTYIIAa set OTCYyTCTBYyeT). 3a cyeT
YCTaHOBKM ITapaMeTpa IgnoreReadOnlyProperties B true cepuanmsaTopy MOX-
HO COOOIIUTH O TOM, YTO CBOJICTBa, JOIYCKalollye TOJIbKO YTeHNe, JJOJDKHBI OBITH
IIPOUTHOPUPOBAHBI.

28 | C#9.0. Cnpasounnk



NumberHandling (HaunHas ¢ Bepcum .NET 5)

Uucna B JSON o6p1uHO opMmaTupyrorcs 6e3 KaBblueK. TeM He MeHee, He Bce
cpenctBa sanucu JSON crenyoT TakoMy cornamieHuo, mosromy B .NET 5 6bu1 BBe-
TleH TapaMeTp IS MOAJEP)KKM YTeHMA M 3alMCH 4ycesl B KaBblUKax:

var options = new JsonSerializerOptions
{
WriteIndented = true,
NumberHandling = JsonNumberHandling.AllowReadingFromString |
JsonNumberHandling.WriteAsString
}i
string json =
JsonSerializer.Serialize (new Point { X =2, Y = 3}, options);
Console.WriteLine (json);
var p2 =
(Point) JsonSerializer.Deserialize (json, typeof (Point), options);

public class Point

{
public int X { get; set; }
public int Y { get; set; }
}

Bot BBIBOJ:

{
"XH . "2" ,
HY" . "3"
}
IIpu HammcaHuMy BeO-MPUIOKEHMIT IO YMOMYaHUIO NpuHMMaeTcss JsonNumber
Handling.AllowReadingFromString, T.e. 4Mciia MOXXHO 0€30MMacCHO YUTATh He-
3aBJCHUMO OT TOI'O, HaXOJATCSA OHM B KaBbIUKaxX MM HeT.

Cepuanusatop Ha OCHOBE KOHTPAKTOB AaHHbIX

CepmannsaTrop Ha OCHOBE KOHTPAKTOB JJAHHBIX IOAIJIEP>)KUBAET MOJIENb KOHMPAK-
M08 0aHHbLX, KOTOpasi IIOMOraeT OTBsI3aTh HU3KOYPOBHEBBbIE [IeTa/IM TUIIOB, IOJIe-
JKalllyX Cepuanms3aluy, OT CTPYKTYPbl CepuanM3MpOBaHHBIX JJAaHHBIX. B pesynbrare
obecnednBaeTCa BeIMKONENHAA YCTOMYMBOCTD K BepCUAM, YTO O3HAYaeT BO3MOXK-
HOCTb Jecepyanu3aluyl IaHHBIX, KOTOpble ObUIM CepuaIM3MpOBaHbl U3 Ooee paH-
Hell win 6ojiee MO3JHell Bepcuy Tuma. MOXKHO faXke JecepUaan3upoOBaTh TUIIBI,
KOTOpbIe OBIIM MepeMMEeHOBAaHbI MM IlepeMelleHbl B PYTyIo COOpKY.

CepnanmsaTop Ha OCHOBE KOHTPAaKTOB NAaHHBIX CIIOCOOEH CIIPaBUTBCA C 6OJIb-
HMIMHCTBOM IpaoB 0OBEKTOB, XOTA OH TpebOyeT OO/NbLIET0 BHUMAaHUA, YeM IBOMY-
HBIII cepuanusarop. IIpy Haamumum cBo6oABI B BbIOOpe CTPYKTyphl XML OH Tarke
MO>KET NPUMEHATHCS B KaueCTBE YHMBEPCA/JIbHOTO MHCTPYMEHTA /I YTEHM:A/3amn-
cu XML-gaitnos. (Ecniu Heo6XoauMo XpaHUTb HaHHBble B aTpuOyTax amMb60 MMeTb
meno ¢ XML-sneMeHTaMy, pacoNOXEHHBIMI B IIPOM3BO/IBHOM MOPSAJKE, TO Cepua-
JIM3aTOp Ha OCHOBE KOHTPAKTOB NAHHBIX JICIIONb30BATh HENb3A.)
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Hauano pabortbl

Victtonp3oBaHme ceépuanm3saTopa Ha OCHOBE€ KOHTPAKTOB HaHHBIX IIpEeAyCMaTpu-
Ba€T BBINIOJIHEHNIE C/I€AYIOLINX 6a30BBIX IIATOB.

1. Pemntp, Kakoil Kmacc npuMmeHATb — DataContractSerializer uau
DataContractJsonSerializer (B .NET Framework rakxe umeercs
NetDataContractSerializer).

2. lekopupoBaTh cepuanmu3upyeMble TUIIBI M YIEHBI C IIOMOLIBI0 aTpUOYTOB
[DataContract] m [DataMember] COOTBETCTBEHHO.

3. Co3paTh 9K3eMIULAp CepMuaan3aTopa U BbI3BaTb ero MeTof WriteObject mmm
ReadObject.

B cny4ae Bpi6opa DataContractSerializer Takxe IOHaTOOUTCA 3apeTUCTPU-
poBaTh “M3BeCTHble” TUIIbI (IOATUIIBI, KOTOPbIE TOXKe OYIYT cepuanu3upoBaTbcs) u
IPVHATD PelleHNe 110 IOBOAY NpeoXpPaHeHNA OO BEKTHBIX CCBUIOK.

MosxeT elje BOSHMKHYTb HeOOXOIOVIMOCTb B CIIELIMaJIbHOM JeVCTBUU 1A obec-
MeYeHNA HaJjIe)Kallell cepuann3auu KOIeKINIA.

Ha 3ameTKy! Tumsl a1 cepuannsaTopa Ha OCHOBe KOHTPAKTOB /IaHHBIX OIIpefie/IeHbI B
IPOCTPaHCTBe UMeH System.Runtime.Serialization BHyTpu cOOpPKMU C TaKMM
>K€ IMEHEM.

BbiOop cepnanunsartopa
JocTynHbI TpU cepManmus3aTOpa Ha OCHOBE KOHTPAKTOB NaHHBIX.

e DataContractSerializer. ObecneunBaer cnabyio npussky Tunos .NET k
TUIIaM KOHTPAKTOB JAaHHBIX dyepe3 XML.

e DataContractJsonSerializer. ObecrneunBaer cr1abyo NIpUBA3KY TUIIOB
.NET k Tunmam KOHTpakToB AaHHbIX depe3 JSON.

e NetDataContractSerializer. OcyuecTBisgeT TECHYI INPUBA3SKY TUIIOB
.NET x tumam KoHTpakToB fgaHHBIX (Tonpko .NET Framework).

IlepBble mBa Kaacca TpeOyOT 3ab/1arOBpeMeHHON SIBHOJ PerucTpanyuu Cepu-
anu3NpPyeMbIX IIOLTUIIOB, 4TOOBI MMETb BO3MOXXHOCTb COIOCTABAE€HUS MMEHU
KOHTpaKTa J[JaHHBIX, TaKOro Kak Person, ¢ koppekTHbIM Tunom .NET. Kmaccy
NetDataContractSerializer nomo6Has MOMOIIb He HY>XHa, T.K. OH 3alMChIBaeT
[O/IHbIE MME€HA TUIIOB U c6op01< OIS CEPUANIU3UPYEMbIX TUIIOB, YTO JTOBOJbHO II0-
XO0>Ke Ha MEXaHM3M [BOMYHOM CepUanm3anum:

<Person z:Type="SerialTest.Person" z:Assembly=
"SerialTest,Version=1.0.0.0, Culture=neutral, PublicKeyToken=null">

</Person>

IIpu BBIONTHEHMM [ecepManm3aliuMy TaKMe BBIXOHbIE JaHHBbIe IOJAraloTcs Ha
Hamuue crenududeckoro tuna NET B KOHKpeTHOM IpOCTpaHCTBe MMeH M cOOpKe.
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Ecnn Bbl coxpaHsieTe rpad 0OBEKTOB B “4epHBIl SIMK, TO MOXXeTe BBIOpaTh
100011 U3 CepuanyM3aTopoB B 3aBUCUMOCTM OT TOTO, KaKue IIpeuMyllecTBa BaM
MpenCTaBIATCA BaKHbIMU. Ecniu koMMyHuKanuy npoussogAarcs dyepe3 WCF nnn
BBINIOJIHsIETCS uTeHue/3amuch XML-dariina, Torga Hanbonee BepoOsSTHO, YTO BaM IIO-
HagoOuTtca knacc DataContractSerializer.

Bce ymoMsiHyTbIe TeMbI OYAYT MOAPOOHO paccMaTpMBAThHCS B MOCTIEAYIOLINX pas-
menax.

Wcnonb3oBaHue cepunann3atopos

Crepyromuii mar mocjiae BpIOOpa cepuaausaropa — IPUCOEAVHEHNEe aTpUOyTOB
K TUIIAM M 4IeHaM, KOTOpble HY)KHO cepuaausupoBarb. Heo6XOAMMO NpeApuHATD
MUHMMYM ClIefyIolue JeiiCTBU:

e nob6aButh arpubyT [DataContract] K KaXmOMY TUILY;

e no6aButh aTpubyT [DataMember] K KaKHZOMY 4IeHY, KOTOPBIil JO/KEH OBITH
BKJ/IIOYEH.

Huxe mpusefeH mpuMep:

namespace SerialTest

{

[DataContract] public class Person
{
[DataMember] public string Name;
[DataMember] public int Age;
}
}

Takux aTpuOyTOB BIOJIHE JOCTAaTOYHO IS TOTO, YTOOBI CHIe/IaTh TUI HEA6HO Ce-
pUaNMM3VpPyeMbIM IOCPEACTBOM MeXaHM3Ma Cepuaau3anyuy Ha OCHOBEe KOHTPaKTOB
JTaHHbBIX.

3aTteM OODBEKT MOXXHO S8HO CEpUANM3UPOBaTh U [eCepUaau3MpoBaTh, CO3Ja-
Bas 9K3eMIUIAP Kjacca cepuanmsaTropa M BbI3bIBaA MeTon WriteObject unnm
ReadObject:

Person p = new Person { Name = "Stacey", Age = 30 };
var ds = new DataContractSerializer (typeof (Person));

using (Stream s = File.Create ("person.xml"))

ds.WriteObject (s, p): // CepuanmsmpoBaTh
Person p2;
using (Stream s = File.OpenRead ("person.xml"))

p2 = (Person) ds.ReadObject (s); // DIecepuanmmsupoBaTh

Console.WriteLine (p2.Name + " " + p2.Age); // Stacey 30
Koncrpykrop knmacca DataContractSerializer Tpebyer ykasaHus Tuna kop-

He6020 00vexkma (Tuma oObeKTa, KOTOPBI ABHO cepuanusupyercsa). B ormmuue or
Hero KOHCTPYKTOp Kiaacca NetDataContractSerializer storo He Tpebyer:
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var ns = new NetDataContractSerializer():;

// B mpyrux orHomeHusax kjacc NetDataContractSerializer
// WCIIoONIb3yeTCcsa TOYHO Tak ke, kak DataContractSerializer.

O6a Tuma cepuaamnsaToOpoB IO YMOTYaHUIO IpuMeHSIOT popmarep XML. Ilpn
pa60Te C K/accoM XmlWriter MOXHO 3aIpOCUTb nobaBiieHMe B BBHIBOJI OTCTYTOB,
yAydias YuTabeIbHOCTb:

Person p = new Person { Name = "Stacey", Age = 30 };
var ds = new DataContractSerializer (typeof (Person));

XmlWriterSettings settings = new XmlWriterSettings() { Indent = true };

using (XmlWriter w = XmlWriter.Create ("person.xml", settings))
ds.WriteObject (w, p);

System.Diagnostics.Process.Start ("person.xml");

Huxe nokasan pesynbrart:

<Person xmlns="http://schemas.datacontract.org/2004/07/SerialTest"
xmlns:i="http://www.w3.0rg/2001/XMLSchema-instance">
<Age>30</Age>
<Name>Stacey</Name>
</Person>

Vims XML-anementa <Person> OTpakaeT UMA KOHMPAKMA OAHHbIX, KOTOpOe
[0 YMOJTYaHMIO IIpefcTaBysieT coboit uMs tuna .NET. Takoe moBefieHre MOXKHO IIe-
peonpesienuTb U ABHO yKasaTb MMsA KOHTPAaKTa JAHHBIX CIIEAYIOIMM 06pasoM:

[DataContract (Name="Candidate") ]
public class Person { ... }

IIpoctpancTBo uMeH XML oTpaxkaeT npocmpancmeo umeH KOHMPAKma 0aHHbIX, KO-
TOPBIM IO YMOTYaHMIO AB/IsAeTcA http://schemas.datacontract.org/2004/07/,
a taxke mpoctpancTBo uMeH tmmna .NET. IloBegeHue MOXXHO IlepeonpefenuTb B
aHAJIOTMYHON MaHepe:

[DataContract (Namespace="http://oreilly.com/nutshell")]
public class Person { ... }

Ha 3ameTKy! YkasaHue MMeH!M ¥ IPOCTPAHCTBA MMEH Pa3pbIBaeT CBA3b MEXNY MUJIE€H-
TUYHOCTbIO KOHTpakTa 1 nMeHeM Tuna .NET. 9To mo3posseT rapaHTUpOBaTh, 4TO
B C/Iy4ae NpoBefeHUs peQaKTOpMHTA U M3MeHEeHUsA MMeHU 160 IPOCTPAHCTBA
MMeH TUIIA CepUaau3anys He OygeT 3aTpOHyTa.

MoXHO Takke nepeonpeneniaTb MMeHa JaHHbIX-9/I€EHOB:

[DataContract (Name="Candidate",
Namespace="http://oreilly.com/nutshell") ]
public class Person
{
[DataMember (Name="FirstName")] public string Name;
[DataMember (Name="ClaimedAge")] public int Age;
}
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Bor kak OyfeT BBII/ISAAETb BBIBOJ;

<?xml version="1.0" encoding="utf-8"?>
<Candidate xmlns="http://oreilly.com/nutshell"
xmlns:i="http://www.w3.0rg/2001/XMLSchema-instance" >
<ClaimedAge>30</ClaimedAge>
<FirstName>Stacey</FirstName>
</Candidate>

Atpubyr [DataMember] mojmepXuBaeT IO/ M CBOMCTBa — OTKPBITBIE U 3a-
KpbITble. TUII JaHHBIX IO/ MI/IM CBOJCTBA MOXKET OBITH OffHUM U3 IePedCIeHHbIX
HIDKeE:

® 1106011 IPUMUTUBHBIN TUIL;

e DateTime, TimeSpan, Guid, Uri uam nepedmucieHue;

® BepCHUM YKa3aHHBIX BbIIIE TUIIOB, KOTOpbIE JOMYCKAIOT 3HaYeHMe null;

e byte[] (cepmanusupyercs B XML ¢ mcnonp3oBaHmeM KOguUpPOBKU Base-64);
Lo« .

e 100011 “U3BEeCTHDBIN TUII, JEeKOpPUPOBAaHHBIN ¢ ITOMoOIIbI0 DataContract;

e 106011 T, peanusyoiuii nHTepdeiic IEnumerable (kak MOKa3aHO HIDKE B
pasnene “Cepmanusanusi KOJIEKIMIT);

e 10001 TUII, KOTOPBII CHabXeH aTpubyTom [Serializable] wam peamusyer
uHTepdeiic ISerializable (kak mokasaHo B pasfene “PacmmpeHne KOHT-
PaKTOB IHaHHBIX [ajiee B IJIaBE);

e 106011 THII, peanusyomuii nHTepdeiic IXmlSerializable.

Yka3zaHue gBonyHoro ¢opmatepa (Tonbko .NET Framework)

JBomyHbII popMaTep MOXKHO IPUMEHATD € KaaccoM DataContractSerializer
nnn NetDataContractSerializer. Ilponecc ananornyen:

Person p = new Person { Name = "Stacey", Age = 30 };
var ds = new DataContractSerializer (typeof (Person));

var s = new MemoryStream() ;
using (XmlDictionaryWriter
w = XmlDictionaryWriter.CreateBinaryWriter (s))
ds.WriteObject (w, p);

var s2 = new MemoryStream (s.ToArray());
Person p2;
using (XmlDictionaryReader
r = XmlDictionaryReader.CreateBinaryReader (s2,
XmlDictionaryReaderQuotas.Max))
p2 = (Person) ds.ReadObject (r);

O6vbeM BBIBOfa BapbUpPyeTCs MEXAy HEMHOTO MEHBIIVM, YeM NpHU MONyYeHUN
n3 ¢opmarepa XML, u cyleCTBEHHO MEHBIIMM, €C/IM TUIBI COREPXKAT KPYIHbIe
MAacCCUBBI.
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Cepwanm3au,m| noaKmnaccos

Ina noppepXKu cepmanmsanyuM IMOJKIAcCCOB ¢ nmomoublo NetDataContract
Serializer HMKAKMX CIEUMAJbHBIX YCMJIMM IPUKIAAbIBATh HE IIPULETCA.
EpnHCcTBeHHOE TpebOBaHUe 3aK/ITIOYAETCA B TOM, 4YTO ITOAK/IACCHI JO/DKHBI MMETH
aTpubyt DataContract. Cepuanusarop OyfeT 3ammcChbiBaTh IIOTHOCTBIO OIIpefe-

JIEHHbIe VIMEHA [e/ICTBUTEIbHBIX TUIIOB, KOTOPblE OH CEpPUaNMU3UPYeET, CAeHYIOLNM
obpasom:

<Person ... z:Type="SerialTest.Person" z:Assembly=
"SerialTest, Version=1.0.0.0, Culture=neutral,
PublicKeyToken=null">

Tem He MeHee, kmacc DataContractSerializer momkeH 6bITh MHPOPMUPO-
BaH 000 BCeX MOATHUIIAX, KOTOpPble eMy IPEACTOUT CepUanusupoOBaTh WINU JeCepu-

anmu3upoBaTh. B 1enAX MWUIIOCTpaluy IpPefIooKMUM, UTO Mbl CO3[jaeM IOAK/IacChl
Person, KakKk IIOKAa3aHO HIXeE:

[DataContract] public class Person
{
[DataMember] public string Name;
[DataMember] public int Age;

[DataContract] public class Student : Person { }
[DataContract] public class Teacher : Person { }

" 3aTeM peain3yeM METO[ V1A KIOHMPOBaHMA 3K3EMILIApa Person:

static Person DeepClone (Person p)

{
var ds = new DataContractSerializer (typeof (Person));
MemoryStream stream = new MemoryStream() ;
ds.WriteObject (stream, p);
stream.Position = 0;
return (Person) ds.ReadObject (stream);

}

KOTOprf;I Oanec€ BbI3bIBACM:

Person person = new Person { Name = "Stacey", Age = 30 };
Student student = new Student { Name = "Stacey", Age = 30 };
Teacher teacher = new Teacher { Name = "Stacey", Age = 30 };
Person p2 = DeepClone (person); // HopMaJsbHO

Student s2

(Student) DeepClone (student); // T'eHepupyetTcs

// SerializationException
Teacher t2 = (Teacher) DeepClone (teacher); // T'eHepupyetrcs

// SerializationException

Meton DeepClone paboTaeT, KOIla OH BBI3BIBAETCA C 0OBEKTOM Person, HO
OPUBOIUT K TeHepalMy MCKIIOUeHMs IpU BBI3OBe C 0ObekTOM Student wmanm
Teacher, IOCKO/IBbKY JiecepMaan3aTop He ¥MeeT BO3MOXXHOCTM Y3HaTb, B KaKOJ THII
.NET (unm c60opky) momkHO 6bITh IpeobpasoBaHo mMa “Student” wmm “Teacher”
ITO TakXKe CIHOCOOCTByeT obecreyeHNI0 6€30IIaCHOCTM B TOM, 4YTO IIpefOTBpallaeT
Hecepuaan3aliio HelpeBUACHHBIX TUIIOB.
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Pertenne mpepycMaTpuBaeT yKas3aHue BCeX paspelIeHHBbIX, MM “M3BECTHBIX ,
nonTunoB. Takoe [e/iCTBYe MOXKHO IIPeANPUHATD MUO0 IpY KOHCTPYUPOBAHUA IK-
semnnApa DataContractSerializer:

var ds = new DataContractSerializer (typeof (Person),
new Type[] { typeof (Student), typeof (Teacher) } );

b0 B caMOM THIle C IOMOLIbI0 arpubyra KnownType:

[DataContract, KnownType (typeof (Student)),
KnownType (typeof (Teacher)) ]
public class Person

Huxe mokasaHo, Kak Tenepb OyHeT BBIIIANETb CepUaNM3VPOBAHHBIN OOBEKT
Student:

<Person xmlns="...
xmlns:i="http://www.w3.0rg/2001/XMLSchema-instance"
i:type="Student" >

<Person>
M3-3a Toro, 4To B KayecTBe KOpPHEBOI'0 TUIIA YKa3aH Person, KOPHEBOJ 3JIEMEHT

HO-IIPEXXHEMY MMeeT TaKoe MMsl. [leiiCTBUTENbHBIN MOAKIACC OMMCAH OTHEIbHO —
B aTpubyre type.

Ha 3ametKy! Kimacc NetDataContractSerializer BauseT Ha IPOU3BOAUTENbHOCTD
IpY CepuaIn3anyy IOATUIIOB, IpuYeM ¢ M00bIM popmarepoM. CUTyalus BBIT/IA-
IOUT TaK, OYATO ObI, CTOIKHYBIINCH C OATUIIOM, GOpMaTep LODKEH OCTAHOBUTHCS
U TIOAYMaTh HEKOTOpoOe Bpems!

ITpon3BOAUTENPHOCTD Cepyanu3alui UMeeT 3HaYeHNe Ha cepBepe IPUIOKEHMI,
KOTOPBIT 06pabaThiBaeT MHOXKECTBO IapajlleIbHbIX 3aIIPOCOB.

OOBbeKTHbIe CCbIKN

CcbUIkM Ha Opyrye 00BbeKThl TOXe CepuanusupyoTcs. PaccMoTpuM crepyromiye
KJIACChI:

[DataContract] public class Person

{
[DataMember] public string Name;
[DataMember] public int Age;
[DataMember] public Address HomeAddress;

}

[DataContract] public class Address

{
[DataMember] public string Street, Postcode;

}

Hioke nmokasaH pesynbrar ux cepmanmusauum B XML ¢ ncnonb3oBaHMeM Kiaacca
DataContractSerializer:
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<Person...>
<Age>...</Age>
<HomeAddress>
<Street>...</Street>
<Postcode>. . .</Postcode>

</HomeAddress>
<Name>. . .</Name>
</Person>

Ha 3ameTtKy! Hanucannblil B npeabiayiieM pasfiene MeTof DeepClone KJIOHUpPO-
BaJsl OBl Takke U wieH HomeAddress — 4YTO OTIMYaeT ero OT MPOCTOTO MeToza
MemberwiseClone.

Ecnmn pabora mpomssopgurcs ¢ Knaccom DataContractSerializer, To mpnm
CO3JJaHMM TOJKNIAccoB Address NPUMMEHMMBI Te K€ caMble NPAaBWUIA, YTO U IIPU
CO3JIaHMM TIOZIK/IACCOB KOPHEBOTO THIIA. TakuMm 06pa3oM, eCly MBI ONIpefenyM, Ha-
npuMep, knacc USAddress:

[DataContract]
public class USAddress : Address { }

U IPUCBOMM €0 9K3eMIULIP 00beKTy Person:

Person p = new Person { Name = "John", Age = 30 };
p.HomeAddress =
new USAddress { Street="Fawcett St", Postcode="02138" };

TOTa 00BEKT P He CMOXeT OBITh cepuanusuMpoBaH. PellleHue mpegycMaTpyuBaer
60 npuMeHeHue arpubyra KnownType k Address:

[DataContract, KnownType (typeof (USAddress)) ]
public class Address

{
[DataMember] public string Street, Postcode;

}

mm60 coobuieHne sk3eMIusApy DataContractSerializer o kmacce USAddress
BO BpE€MA KOHCTPYUPOBaHUA:

var ds = new DataContractSerializer (typeof (Person),
new Type[] { typeof (USAddress) } );

(Coobmarp o knacce Address HeT HeOOXOAMMOCTY, IIOTOMY YTO OH SIB/ISIETCS
00BbABIEHHBIM TUIIOM 4WieHa HomeAddress.)

n pepoxpaHeHue 00bEKTHBIX CCbINOK

Kitacc NetDataContractSerializer Bcerma npegoxpaHseT 3KBUBAJIEHTHOCTb
ccpioK. Kmace DataContractSerializer atoro He genaer 6e3 clenuaabHOTO 3a-
mpoca.

HOpyrumu cioBaMy, €CIM Ha OOVH M TOT >Ke 00BEKT MMEIOTCHA CCHIIKM B ABYX
Ppa3HBIX MecCTax, TO DataContractSerializer 06BIYHO 3alMCBIBAET €rO OBaXK-
nbl. Takum o6pa30M, ecnu MO)II/[CI)I/IHI/IPOBaTb NpenbIgymuil IpUMep, 4TOOBI K/Iacc
Person Tak)Xe XpaHWUII pa6oq1/n7[ agpec:
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[DataContract] public class Person

{

[DataMember] public Address HomeAddress, WorkAddress;
}

" 3aTeM CEPpMANM3NPOBATD €0 3K3EMIUIAP, KaK IIOKa3aHO HIKeE:

Person p = new Person { Name = "Stacey", Age = 30 };
p.HomeAddress = new Address { Street = "Odo St", Postcode = "6020" };
p.WorkAddress = p.HomeAddress;

torfa B XML MoxHO OyzmeT yBUAETb, YTO Te >Ke caMble feTalyu aZpeca BCTPEYaloT-
cs OBa pasa:

<HomeAddress>
<Postcode>6020</Postcode>
<Street>0do St</Street>

</HomeAddress>

<WorkAddress>
<Postcode>6020</Postcode>
<Street>0do St</Street>

</WorkAddress>

IIpu mocnepymoomeit pgecepuanmsauuy NpUBENEHHBIX HaHHbIX XML 4menbr
WorkAddress u HomeAddress OymyT pasHbIMU 0O6beKTaMU. IIpenMyiecTBo Takoit
CUCTEMBI CBA3aHO C T€M, YTO OHA IIO3BOJIAET COXPaHUTh pasmMeTKy XML mpocroit n
COBMECTUMOM CO cTaHfapTamu. HefocTaTky cuCTeMBl BKIIOYAOT GOJBIION pasMep
naHHbIX XML, yTepio CChUIOYHONM LIeTOCTHOCTM M HEBO3MOXKXHOCTb CIPaBIATHCA C
UMKINYECKUMU CChUIKAMM.

3arpe60oBaTh CCHIIOYHYIO IIIOCTHOCTh MOXXHO 3a CYeT KOHCTPYMPOBAHMSA 9K-
seMIvisipa DataContractSerializer cregyomumM obpasom:

var settings = new DataContractSerializerSettings {
PreserveObjectReferences = true };
var ds = new DataContractSerializer (typeof (Person), settings);

MoO>XXHO TaKXXe YKasblBaTb MaKCMMajJbHOE KOINYEeCTBO OOBEKTHBIX CCBHI-
JIOK, KOTOpbI€ CEPUaNIM3aTOpP MOJDKEH OTCIEXNMBaTh, yCTaHaBJAMBasA CBOJCTBO
MaxItemsInObjectGraph o6bekTa settings. Ecin 370 KOMMYECTBO MPEBBIIIEHO,
TOIZa CepManm3aTop TeHepupyeT MCKIoodYeHye (MPemsTCTBYs aTake TUIIA OTKasa B
00CTy>XMBaHUU Yepe3 3JIOHaMEPEeHHO CKOHCTPYMPOBAHHBIN MOTOK NaHHBIX).

Bot kax 3areMm OymyT BbIIIsAfeTh BaHHble XML 151 06bekTa Person ¢ OGMHAKO-
BBIMU [JOMAalIHUM U PabouMM agpecamiu:

<Person xmlns="http://schemas.datacontract.org/2004/07/SerialTest"
xmlns:i="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns:z="http://schemas.microsoft.com/2003/10/Serialization/"
z:Id="1">
<Age>30</Age>
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<HomeAddress z:Id="2">
<Postcode z:Id="3">6020</Postcode>
<Street z:Id="4">0do St</Street>
</HomeAddress>
<Name z:Id="5">Stacey</Name>
<WorkAddress z:Ref="2" i:nil="true" />
</Person>

ITnaroit 6ymeT cokpallleHre BO3MOXKHOCTeN B3amMopeiicTBus (oOpaTure BHMMa-
Hle Ha IIaTEeHTOBaHHOEe IPOCTPAHCTBO MMeH s aTpubyToB Id m Ref).

YCTONYNBOCTb K BEPCUSM

JJaHHBbIe-4IEHBI MOXXHO HNOOAB/IATh M YAAIATh, He Hapyllas IpsMOI MK oOpat-
HOJI COBMeCTMMOCTHM. II0 yMONTYaHMIO JecepMaau3aTopsl Ha OCHOBE KOHTPAaKTOB
OaHHBIX 00/IafjaloT CAeHYIOIIVMY OCOOEHHOCTIMMA:

® NIPONYCKAalT JaHHblEe, A KOTOPBIX B THUIE OTCYTCTByeT aTpubyT
[DataMember];

e He COOOINAIOT, eC/IM B IOTOKE CepuanM3aluil OTCYTCTBYIOT NaHHBIE, 11T KOTO-
PBIX B TUIIE IIPefyCMOTpeH aTpudbyT [DataMember].

BMmecTo mponycka HepacHO3HaHHBIX JJaHHBIX JleCepuanu3aTop MOXKHO MHCTPYK-
TUPOBATh O HEOOXOAMMOCTY COXPAaHSITh HEePaCIO3HAHHbIE JaHHBIC-WIECHBI B “YepHOM
siiyKe” ¥ BOCIPOMSBOAMUTD UX IO3)Ke, KOTAAa TUII OymeT cepuanmusupoBaTbCs IIOB-
TOPHO. JTO MO3BOJISAET KOPPEKTHO OOXOAUTHCS C JAHHBIMMU, KOTOpbIe OBIIN cepua-
NU3UPOBaHbI 60ojlee MO3MHeN Bepcuell Tuma. g aKTMBM3alUy TaKO BO3MOXKHOC-
T HeobxomuMo peanmnsoBath mHTepderic IExtensibleDataObject. Yka3aHHBII
nnrepdeiic Ha caMOM Jie/ie MOXKHO ObUIO Ha3BaTh ITOCTABIIMKOM ‘UE€PHOTO SIIVKa”
(cxaxxeM, “IBlackBoxProvider”). OH TpebyeT peannsalnuy efMHCTBEHHOI'O CBOJICTBA,
IpeJHa3HAYeHHOIO /ISl IONMYy4eHNUA/YCTAaHOBKY “4epHOro AIMKa :

[DataContract] public class Person : IExtensibleDataObject {
[DataMember] public string Name;
[DataMember] public int Age;

ExtensionDataObject IExtensibleDataObject.ExtensionData
{ get; set; }

Obsi3aTenbHble YneHbl

Ecnu 4nen sBnseTcs >KM3HEHHO Ba>XHBIM A1 TUia, To € IIOMOIIbIO apryMEHTa
IsRequired MOXXHO 3aTpeboOBaTh ero 06s3arenbHOE MPUCYTCTBUE:

[DataMember (IsRequired=true)] public int ID;

Ecnu Takoil 4neH OTCYyTCTBYeET, TOT/ia IPU JecCepuanmusalyy CreHepUpyeTcs WC-
K/II0YEeHNe.
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Ynopﬂp,oqume yeHoB

CepI/IaTII/I(%aTOpr Ha OCHOB€ KOHTPAKTOB JaHHbBIX Kpaﬁ[He Npnaup4YmMBbI K IIOPAL-
Ky CnefoBaHMsA 4/I€HOB. Ha camom Aene pecepnann3aTopbl nponycxmom n06vie yne-
Hbl, KOmopvle cCHUMAarmcsa HeynopﬂaoueHHbtmu.

HpI/I cepuanmn3angyy 4jI€Hbl 3allMIChIBAIOTCA B OIIMCAHHOM [Jajie€ IIOPANKeE.

1. HOPHJIOK oT 6a30BOro Kjaacca K IIOAK/IACCY.

2. Tlopsafok OT HM3KMUX 3HadyeHMit Order K BBICOKMM 3HadyeHUsM Order (mis
ITaHHBIX-Y/IEHOB C YCTaHOB/IEHHBIM apryMmeHToM Order).

3. AndaBuUTHBI MOPAROK (C MICIIONb30BAHMEM O0pPOUHANLHO20 CPABHEHUA CTPOK).

TakuM 06pasoM, B IpefIIeCTBYIOIINX IpuMepax Age OyHeT HaXORUTbCA Iepef
Name. B cnegytomem npumepe Name HaXOoAMUTCs Iepen Age:

[DataContract] public class Person

{
[DataMember (Order=0)] public string Name;
[DataMember (Order=1l)] public int Age;

}

IIpy Hanmuuum y Knacca Person 6a30BOro Kjacca CHavyalaa Cepuaaus3upoBanuch
6Bl BCe JaHHbIe-4IeHbl 6a30BOro Kjacca.

OcHoBHasA NpUuMHA [JId YKasaHUA NOPAJKAa — COOTBETCTBME OIpefe/eHHON
cxeMe XML. Ilopsagok cnepoBanusa XML-3/1eMeHTOB coBIafiaeT C MOPAJKOM CIIe[O-
BaHUS MAaHHBIX-YJIEHOB.

Ecnmu BO3MOXXHOCTD B3aMMOJEICTBUA C YE€M-TO JIPYTMM HE€ HY>KHa, TO IPOCTEN-
IINIT TIOIXOf] 3aK/II0YaeTCs B TOM, YTOOBI He YKasblBaThb 3HaueHUsA Order s 4ie-
HOB U ITIOJIaTaThCs YNICTO Ha yHnopspodeHue o angasuty. Torga B coyyae nobabiie-
HUA U yOa/leHNsA YIEHOB pacXoXKAeHMe MEeXAY cepuanmsanyeit U fecepuanmsanyeit
HUKOTZa He BO3HMKHeT. EmMHCTBeHHasa cuTyauus, KOrfla IpOMU30I[eT HeCTbIKOB-
Ka — IlepeMelleHNe YWIeHa MeXXAy 6a30BBIM KIaCCOM U IIOAK/IACCOM.

MycTble 3HayeHua N null

CymiecTBYIOT iBa crioco6a 0O6paboTKM WieHa ¢ IIYCThIM 3HadeHMeM i null.
1. SIBHO 3ammcarb IycToe 3HaYeHMe iy null (cTaHJApTHBINA CIIOCO0).

2. He momelath 4jieH B BBIXO[HbIE JaHHbIE CepPUAIU3ALINMN.

B XML saBHoe 3HaueHme null BBITIAAUT TaK:

<Person xmlns="..."
xmlns:i="http://www.w3.0rg/2001/XMLSchema-instance">
<Name i:nil="true" />
</Person>

3anucplBaHMe YIE€HOB C IYCTBIMM 3HadYeHMAMMU Wiy null MoOXeT HNPUBOAUTD
K 0eCIlo/Ie3HOMY pacxofy IPOCTPAaHCTBA, OCOOEHHO B C/Iydae TUIIOB C MHOXXECT-
BOM IIOJIe}l VIV CBOJICTB, KOTOpbIe OOBIYHO OCTAIOTCA NMYCTBIMU. Bosee BakHO TO,
YTO MOXKET BO3HMKHYTb HEOOXOAUMOCTH ciefoBaTbh XML-cxeme, KoTopas OXujaer

fnasa 26. Cepuanusayus | 39



IIpUMEHEHNA HeoOs3aTeNbHBIX 371eMeHTOB (cKaxkeM, minOccurs="0"), a He 3Hayde-
HUi1 nil.

IIpouHCTpPYyKTUpOBaTh CEpUANN3aTOP O TOM, YTO OH He [O/DKEH BBIIaBaThb JaH-
Hble-4YIeHBI Ji/IA MYCThIX 3Ha4eHUI My null, MOXXHO CIeyoolmuM oOpasom:

[DataContract] public class Person

{
[DataMember (EmitDefaultValue=false)] public string Name;
[DataMember (EmitDefaultValue=false)] public int Age;

}

Yiren Name OypmeT HpOIyIeH, eC/IM ero 3HadeHue paBHO null, a yneH Age —
ec/y ero 3HadeHueM sBjsAercs 0 (cTaHmapTHOe 3HaveHMe i TuHa int). B cmydae
00bsBNeHMs Age ¢ TUIIOM int, gomyckaomuM null, TaHHBIA Y4IeH OygeT MpOoIyc-
KaTbcs Torma (M TONBKO TOTAA), KOIZia €ro 3HadyeHmeM oKakercsa null.

Ha 3ameTky! [lecepnanmusaTop Ha OCHOBEe KOHTPAKTOB HaHHBIX IIPM BOCCTAHOB/IEHUNA
00peKTa IMpOIyckaeT KOHCTPYKTOPBL Y MHMULIMAIN3ATOPBI MOJIell TUIIa. ITO M03BO-
JISIeT IPOIYCKATh JaHHbIe-4/IeHbl, KaK OBI/IO OMMCAHO BbIllle, He paspylias MO,
KOTOPBIM IIPUCBOEHDI HECTAHAPTHbIE 3HAYEHNA, 13-3a BBIIIOTHEHUA VHUIMAJIN -
3aTOpa WIM KOHCTPYKTOpa. B 1enax mimocTpanyun IpefnonoXKuM, 4To B KaueCcTBe
CTaH[APTHOTO 3HaYeHus it Age B Person Beibpano 30:

[DataMember (EmitDefaultValue=false) ]

public int Age = 30;

A Temepp HpefCTaBUM, YTO MBI CO3/laeM OOBEKT Person, IBHO IepeyCTaHaBIN-
BaeM ero mnoje Age u3 30 B 0 u 3aTeM cepuaamusupyeM ero. BbIXopHble JaHHbIE
He OYAYT BK/IIOYaTh Age, MOCKONBKY 0 — CTaHJapTHOe 3HaYeHue s TUIIa int.
B nrore npu gecepuanmusanuy nojie Age OyneT IPOUTHOPUPOBAHO M OCTAHETCS CO
CBOMM CTaHJAPTHBIM 3Ha4€HMEM, KOTOPOE II0 CYaCT/IMBOI CIy4allHOCTU paBHO 0,
YYUTBIBAsT, YTO MHUIMATU3ATOPHI IOJIEI M KOHCTPYKTOPBI ObLIM IPOIYIIEHBbI.

KOHTpaKTbI AJdHHbIX N KOonnekKuyuun

CepunanmusaTopbl Ha OCHOBE KOHTPAKTOB NAaHHBIX MOTYT COXPAHATbH U IIOBTOPHO
3aIONHATH MIOOYI0 Iepedncnumyo Kowteknuio. Hampumep, mycTh kmacc Person
ompefeneH Co CuMCKOM List<> appecos:

[DataContract] public class Person

{

[DataMember] public List<Address> Addresses;
}

[DataContract] public class Address

{
[DataMember] public string Street, Postcode;

}

Hike mokasan pe3ynbraTr Ceépuanmn3annumn ob6bekTa Person ¢ ABYyM: apgpecaMu:
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<Person ...>

<Addresses>
<Address>
<Postcode>6020</Postcode>
<Street>0do St</Street>
</Address>
<Address>
<Postcode>6152</Postcode>
<Street>Comer St</Street>
</Address>
</Addresses>

</Person>

Ob6paTnute BHMMaHMe, YTO CEPUaNM3aTOpP He KOJUpPyeT MHPOPMAIMI0 O KOHKpeT-
HOM rnune KOJUIEKLIMM, KOTOPYIO OH cepuanusupyet. Ecnu 6bl one Addresses nme-
jio Tun Address[], TO BbIBOZ 6bI OBl MOEHTUYHBIM. DTO IIO3BOJISAET U3MEHATDH TUII
KOJUIEKIIMY MEXJY cepuanmsanueil u fgecepuannsarieil, He MPMUBOIS K OLIMOKe.

TeM He MeHee, MHOTfA TPeOyeTCsI, YTOOBI KOMIEKLNA Obla 60nee crennduaHOro
THUIIA, 4YeM yKaszaHHbI. CaMbIM KpallHUM IIpMMEPOM ABJIAETCA BapUaHT C MHTEp-
deitcamm:

[DataMember] public IList<Address> Addresses;

JlaHHBI 4IeH cepuanusmpyeTcs KOPpeKTHO (Kak 1M paHee), HO BO BpeMs fiece-
puanusanyy BO3HMUKHET IpobjaeMa. Y fecepuanns3aropa HeT HMKAKOV BO3MOXXHOCTU
y3HaTh, 00BEKT KaKOTO KOHKPETHOTO TUIA JO/DKEH OBITh CO3JaH, TaK YTO OH BBI-
OupaeT mpocTeiiunit BapuaHT — MaccuB. [lecepuannsarop IpuUgep>KMUBaeTCsT TaAKOM
CTpaTerny, Jake KOrja Bbl MHUIMAIM3UPYeTe Iojle C APYIUM KOHKPETHBIM TUIIOM:

[DataMember] public IList<Address> Addresses = new List<Address>();

(BcnmomHUTE, 4YTO Hmecepmanmu3aToOp IPONyCcKaeT MHUINMAAU3ATOPBI IIOJIEIL.)
O6oiiTn mpo61eMy MOXKHO, CHe/laB YIeH 3aKPBITBIM IIOTIeM M JJ0OaBMB OTKPBITOE
CBOJICTBO /Il JOCTYIAa K HEMY:

[DataMember (Name="Addresses")] List<Address> addresses;

public IList<Address> Addresses { get { return addresses; } }

BrionHe BeposITHO, YTO B HETPUBMA/IbHBIX IIPUIOXKEHUAX BbI OymeTe B T0O0M
c/lydae MCIIO/Ib30BaTh CBOJCTBA B MOJOOHON MaHepe. ENMHCTBEHHBIT HEOOBIYHBIN

MOMEHT 3[€Ch Kaca€TCA IIOMETKIM B Ka4€CTBE Y/JI€HA JAaHHbBIX 3aKPbITOTO IIOJIA, a HE
OTKPBITOTO CBOJICTBA.

dneMeHTbl KonneKkuun, asnsaowmecs nogknaccamm

Ceprannsatop npos3padyHo oOpabaTbIiBaeT 3/71€MEHTHI KOJIIEKLINY, SBJISIOLMeCs
IIOAK/IaCcCaMI. IIOHYCTI/IMI)IC IIOATUIIBI OOJIXKHBI O6’bHBHHTbCH TOYHO TaK K€, KakK
ecnyt Obl OHM NIPUMEHSUINCH B TI0OOM [[PYrOM MecTe:

Tnasa 26. Cepuanu3auus | 11



[DataContract, KnownType (typeof (USAddress)) ]
public class Address

{
[DataMember] public string Street, Postcode;

}
public class USAddress : Address { }

Ho6aBnenne USAddress B CIMCOK afipecoB Person HPUBOAUT K TeHEpALIUN
XML cnepyromero Bupa:

<Addresses>
<Address i:type="USAddress">
<Postcode>02138</Postcode>
<Street>Fawcett St</Street>
</Address>
</Addresses>

HacTporika umeH Konnekuum n 3nemMeHTOB

B cnydae cospgaHmA mojkjaacca OT caMoro kjacca Kojnekuuyum XML-ums, KoTo-
poe Mcnonb3yeTca A ONMCaHUA KaKAOTO 57IEMEHTA, MOKHO HACTpaMBaTh, MPUCO-
eguHsAs arpubyT CollectionDataContract:

[CollectionDataContract (ItemName="Residence")]
public class AddressList : Collection<Address> { }

[DataContract] public class Person

{

[DataMember] public AddressList Addresses;
}

Bot pesynbrar:

<Addresses>
<Residence>
<Postcode>6020</Postcode
<Street>0do St</Street>
</Residence>

AtpubyT CollectionDataContract Take II03BOJAET yKa3blBaTb apIyMeEHTBI
Namespace u Name. Ilocnegunit apryMeHT He IPUMEHAETCA, KOT/la KONIEKIus ce-
puanusupoBaHa KaK CBOWICTBO JPYroro o6bekra (Bpofie TOro, 4YTO OBIIO B IIpUBe-
DEeHHOM IIpMMepe), HO UCIONb3yeTcs B CAydae, eCAM KOJIEKIVA CepUann3upyercs
KaK KOPHEBOI OOBEKT.

AtpubyT CollectionDataContract MOXXHO Tak)Ke IPUMEHSATh AJIs YIIpaBiie-
HNA cepuanmsanyeil crioBapent:

[CollectionDataContract (ItemName="Entry",
KeyName="Kind",
ValueName="Number") ]
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public class PhoneNumberList : Dictionary <string, string> { }

[DataContract] public class Person

{

[DataMember] public PhoneNumberList PhoneNumbers;
}

Bor kak aTo ¢opmarupyercs:

<PhoneNumbers>
<Entry>
<Kind>Home</Kind>
<Number>08 1234 5678</Number>
</Entry>
<Entry>
<Kind>Mobile</Kind>
<Number>040 8765 4321</Number>
</Entry>
</PhoneNumbers>

PaclumpeHne KOHTPAKTOB AaHHbIX

B nacrtosimjem paspgene OymeT MOKasaHO, KaK MOXXHO pacUIMpsATb (QYHKIMO-
HaJIbHble BO3MOXXHOCTU CepUanu3aTopa Ha OCHOBE KOHTPAKTOB JAaHHBIX C IIO-
MOIIIBIO JIOBYIIEK cepuanmsanum, arpudbyra [Serializable] m uHTepdelica
IXmlSerializable.

ﬂOByI.I.IKI/I cepuannagumun n pecepuanniaunun

MoxxHo 3aTpeb6oBaTh, YTOOBI [O MM MOC/IE CEPUAIM3ALINI BBITOTHSIICS CIELN-
albHBII METOf], IOMETUB €r0 ONHUM M3 IIepeuNCIeHHBIX HIDKe aTpuOyTOB.

e [OnSerializing]. YKaspiBaeT MeTOR IJIsl BBI3OBa 00 CEpPUANM3AL[UMN.

e [OnSerialized]. YkaspiBaeT MeTOJ] Jjis BbI30Ba MocCje CEpUANTN3ALN.

AHajornuHble aTpuOyTHI TMOAEP>KUBAIOTCA U A/ Jecepuanu3aiim.
e [OnDeserializing]. YkassiBaeT MeTOJ ISl BbI3OBa 00 JecCepuanyu3anyim.

e [OnDeserialized]. YkaspIBaeT METOR IS BbI30Ba HOC/E [AECEPUATUSALNIL.

ConeuuanbHBIi MeTOJ, [O/DKEH MMETb €JUHCTBEHHDBIN IlapaMeTp Tula
StreamingContext. JlaHHbBII HapaMeTp o0sA3aTe/leH I OOeCleYeHNs COIIaco-
BaHHOCTM C MEXaHM3MOM [IBOMYHON Cepuanusaluy; CEpraansaTop Ha OCHOBE KOH-
TPAaKTOB JAHHBIX €r0 He MCIIONIb3YeET.

AtpubyTsl [OnSerializing] m [OnDeserialized] mpurogHsl st 06paboT-
KJ YJIEHOB, KOTOPbIE BBIXOAAT 34 PaMKV BO3MOXXHOCTEJM MEXaHM3Ma Cepuann3alnin
Ha OCHOB€ KOHTPAKTOB [JaHHBIX, TAKMX KaK KO/UIEKLVM, HECYIIAsl MOIOIHUTENbHYIO
MOJIe3HYI0 HAaTPY3Ky WIM He peajusylolias CTaHAapTHble mHTepdelicel. Hivke me-
MOHCTpUpYeTCsA 6a30BbII IONXON;
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[DataContract] public class Person

{
public SerializationUnfriendlyType Addresses;

[DataMember (Name="Addresses") ]
SerializationFriendlyType serializationFriendlyAddresses;

[OnSerializing]

void PrepareForSerialization (StreamingContext sc)

{
// KommposaTe Addresses B serializationFriendlyAddresses
//

}

[OnDeserialized]

void CompleteDeserialization (StreamingContext sc)

{

// KommposaTb serializationFriendlyAddresses B Addresses

/] ..
}
}

Metop [OnSerializing] MOXeT TaK)Ke IPUMEHATHCA I YCIOBHOV CepUaIN-

3alUM IIOJIEN:

public DateTime DateOfBirth;
[DataMember] public bool Confidential;

[DataMember (Name="DateOfBirth", EmitDefaultValue=false) ]
DateTime? tempDateOfBirth;

[OnSerializing]
void PrepareForSerialization (StreamingContext sc)
{
if (Confidential)
__tempDateOfBirth
else
__tempDateOfBirth = null;

DateOfBirth;

}

BcniomHuTE, 4TO fecepmanm3aTOpbl HA OCHOBE KOHTPAKTOB JIaHHBIX IIPOITYCKAIOT
VHMLMAIN3AaTOPbl IIOJIEN U KOHCTPYKTOPBL. MeTtop [OnDeserializing] peiicTByeT
B KayecTBe IICeBJOKOHCTPYKTOpa I Jecepuanyusanuy, U OH yfoOeH s MHMUIA-

an3agumn ToJieli, UICKTIYEHHBIX U3 cepuanm3agmum:

[DataContract] public class Test
{
bool editable = true;
public Test() { editable = true; }

[OnDeserializing]
void Init (StreamingContext sc)
{
_editable = true;
}
}
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Ecmm 651 He MeTon Init, To mome editable B mecepuManu3MpOBaHHOM 3K3eM-
misipe Test copepxano 6bl 3HadeHMe false, HECMOTPsA Ha [Be IOIBITKM CIeIaTh
€ro paBHBIM true.

MeToppl, BEeKOPUPOBAaHHBIE YIIOMSIHYTBIMI YETBIPbMs aTpUOyTaMu, MOTYT OBbITh
3aKpbIThIMU. EC/IM HO/DKHBI Y4aCTBOBATh MOATHUIIBIL, TO OHM MOTYT OIpPeNensiTh cobc-
TBEHHbIE METOABI C TeMM >Ke€ CaMbIMM aTpuOyTaMu, U TaKue METOAbI TakKe OyAayT
BBITIO/IHATBCA.

B0O3MOXXHOCTb B3aUMOA,EeNCTBUS C MOMOLWbIO [Serializable]

Cepunanmusarop Ha OCHOBe KOHTPAaKTOB JaHHBIX MOXKeT TaKXKe Cepuaan3MpoBaTh
TUIIBI, TIOMeYeHHbIe C IIOMOIIbIO aTpuOYTOB M MHTepQelicCOB MeXaHM3Ma JIBOMYHON
cepmammsanuu. Takasd BO3MOXXHOCTb Ba)XKHA, IOCKOJIBKY IOAJEp>KKa MeXaHM3Ma
OBOMYHON CepManM3alyyl MMPOKO UCIIONIb30BaNach B KOfe, HAVICAHHOM [0 BBIXOZA
Bepcun .NET Framework 3.0, Bkimtouas u camy mwiargopmy .NET!

Ha 3ametky! IlomMeTuTh THI KaK CepMaTU3UPYEMBIil [I/I1 MeXaHM3Ma JBOUYHON cepu-
a/IM3alyy MOXXHO IMMOCPERCTBOM:
e atpubyra [Serializablel];
e peanmusanuu uHTepdeiica ISerializable.

B03MO>XXHOCThP JBOMYHOIO B3aMMOJEMICTBMA IOJE€3HA NpPU Ccepuanusaluu cy-
LIeCTBYIOIIMX TUIIOB, a TaK)X€ HOBBIX TUIIOB, KOTOpble HY)XJAIOTCA B IIOAAEPIKKE
oboux MexaHmsmMoB. OHa TaKXXe IPEJOCTAB/IAET elle OfHO CPefCTBO pacIlUpeHNs
BO3MOXXHOCTEJ Cepuaamn3aTopa Ha OCHOBE KOHTPAKTOB JAaHHBIX, IIOTOMY 4YTO MH-
tepderic ISerializable MexaHM3Ma TBOMYHON CepuranuM3anuyu sIBIsieTCs Goree
rnOKUM, 4eM aTpuOyThl KOHTPAaKTOB HaHHBIX. K coxaneHmio, cepuanmsaTop Ha oc-
HOBe KOHTPAKTOB JaHHBIX He3P(eKTUBEH B TOM, Kak OH ¢opMaTupyeT AaHHBIC,
nobaBreHHble Yepe3 ISerializable.

B tumne, f5ma KoToporo >kenaTelIbHO M3BjI€Yb JIydllee M3 IByX TEXHOJIOTMUI, He-
JIb3s OIpefenATb aTpuOyThl jisa ob6oMX MeXaHU3MOB. JVIHade obOpasoBanach Obl
npobiema I TaKMX TUIIOB, Kak string u DateTime, KOTOpble IO UCTOpUUEC-
K/M IpUYMHAM He MOTYT OBITh OT/[€/IEHbI OT aTpMOyTOB MeXaHM3Ma ABOMYHOI ce-
puanusanun. Cepuanusarop Ha OCHOBe KOHTPAaKTOB NaHHBIX OOXOAUT yKa3aHHYIO
npobneMy 3a cueT ¢uabTpauyuy 6a30BBIX TUIIOB M MX OOpabOTKM CIelyanbHBIM
obpasom. Ko BceM [pyrum Tumam, IOMeYeHHBIM /IS IBOUYHON CepUanu3anuy, ce-
puanusaTOp Ha OCHOBE KOHTPAaKTOB JAHHBIX IPMMEHAET IpaBUa, IIOXOXKNE Ha Te,
KOTOpBIE JICIIO/Ib30Ba/I ObI MEXaHM3M [BOMYHOI cepuanusanuu. ITO O3HA4YaeT, YTO
OH yumMThIBaeT aTpnbyThl Bpome NonSerialized mnm obpaijaercs K uHTepdeicy
ISerializable B ciaydae ero peammsanuu. OH He nepexoourn Ha caM MeXaHM3M
OBOMYHON Cepuanyu3aliuiy, rapaHTUPYs TeM CaMbIM, YTO BbIBOJ popmarupyercs: B
TAKOM >Ke CTHJIe, KaK eC/Iu Obl IMPUMEHSNMUCh aTpUOYThl KOHTPAKTOB JaHHBIX.

Ha 3ameTtky! Tunsbl, npegHasHayeHHbIe A cepUaanU3alUU C IIOMOUILIO ABOVYHOIO
MeXaHM3Ma, OKIFAIT IPefOXPaHeHNsI 00BEKTHBIX CCHITIOK. AKTUBU3UPOBATH €r0
MOXXHO 4epe3 knacc DataContractSerializer (unm 3a c4eT UCIIOTb30BAHMS
knacca NetDataContractSerializer).
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IIpaBuia st perucTpanuy M3BECTHBIX TUIIOB TAaK)Xe MPUMEHSIOTCA K 00beKTaM
" ToBoOBEKTaM, KOTOpble Ceprann3MpOBaHbl IIOCPEACTBOM MeXaHM3Ma ABOMYHOI
cepuanusalun.

B cnepyomem npumepe BeMOHCTPUPYeTCA KIacc ¢ WieHoM [Serializable]:

[DataContract] public class Person

{

[DataMember] public Address MailingAddress;
}

[Serializable] public class Address

{

public string Postcode, Street;

}
Bor pes3ynbTraTt €ro cepmaamn3annmn:

<Person ...>

<MailingAddress>
<Postcode>6020</Postcode>
<Street>0do St</Street>

</MailingAddress>

Ecnn 6b1 xmacc Address peanmsoBbiBan umHTepdeiic ISerializable, To pe-
3y/IbTAT OKasascs Obl He HacTONbKO 3G (deKTUBHO cHOpPMaTHPOBAHHBIM:

<MailingAddress>
<Street xmlns:d3pl="http://www.w3.0rg/2001/XMLSchema"
i:type="d3pl:string" xmlns="">str</Street>

<Postcode xmlns:d3pl="http://www.w3.0rg/2001/XMLSchema"
i:type="d3pl:string" xmlns="">pcode</Postcode>
</MailingAddress>

Bo3MOXXHOCTb B3auMOAenCcTBUS
C noMoublo IXmlSerializable

OrpaHnyeHne cepuanyu3aTopa Ha OCHOBE KOHTPAaKTOB [aHHBIX 3aK/II0YaeTcs B
TOM, YTO OH IIPEJOCTAaB/sAET JNUIIb HeOONBIION KOHTPOIb Haj CTPyKTypoit XML.
Ha camoM fiefie 3T0 MOXKeT OBITh BBITORHO AjiA npunoxennit WCE, T.K. ympouraercs
cornacoBaHye MHPPaCTPYKTYphl CO CTaHZAPTHBIMM IIPOTOKOIAMM OOMeHa cooOIie-
HUAMU.

Ecnu Heo6XoAuM TOYHBI KOHTPOJIb Haj AaHHbIMU XML, Torma MOXXHO peanu-
3oBath uHTepQeiic IXmlSerializable u 3aTeM MUCIIONB30BaTh KIacchl XmlReader
u XmlWriter gnsa uyreHua u 3anucu pasmeTku XML Bpyunyro. CepuanmsaTtop Ha
OCHOB€ KOHTPAaKTOB JaHHBIX II03BOJIAET IOCTYIIAThb TaK TOJIbKO C TUIIAMM, I/ KO-
TOPBIX IOOOHBINI YPOBEHb KOHTPOJIS SIBJIAETCS 0053aTe/IbHBIM.
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JBOWYHbIN ceprnanunsaTop

MexaHU3M ABOMYHON CepUanM3aLMU COXPAHsET M BOCCTAHABINBAET OOBEKTHI C
IIO/THOJ TOYHOCTBIO TUIIOB M CCBUIOK ¥ MOXXET MCIIO/Ib30BAThCS [/IsI PeIleHMs] TaKIX
3a/iad, KaKk COXpaHeHMe M BOCCTaHOBJIEHME 0OBEKTOB C IycKa. [IBOMYHBIN cepuani-
3aTOP XOPOIIO aBTOMATU3UPOBAH U CIIOCOOeH 0OpabaTeIBaTh CIOXKHBbIE rpadbl 00b-
€KTOB C MUHMMA/IbHBIM BMeIaTenbcTBOM. OGHAKO OH He HOCTYIEH B IIPUIOXXEHN-
six Marasuna Microsoft.

Crpenath TUI MOAAEP>KUBAIOIMM [BOMYHYIO CepUaNM3alIo MOXXHO ABYMs IIy-
Tsamu. IlepBbIii U3 HUMX OCHOBAH Ha aTpuOyTax, a BTOPON IIpeAycMaTpuMBaeT pea-
nusanuio nHTepderica ISerializable. [Job6apneHue arpubyToOB Ipolle, HO pea-
mmsanust ISerializable obecmeunBaeT Gomee BBICOKYIO rmbkocTh. VMHTepdeiic
ISerializable 06BIYHO peanusyeTcsa A/ KOCTVDKEHUS CIENYIOMINX Lie/eli:

® NUHaAMM4YECKOE yIIpaB/JI€HNE TEM, YTO CEPUATUSUPYETCA;

® ynoOCTBO CO3[jaHMA IOJKIACCOB CEPUAMU3NPYEMOTrO THUIIA IPYTYMM IOTpeOm-
TeLAMMU.

Ha 3ametky! C ncronbpsoBaHMeM JBOMYHOIO CepUanyu3aToOpa CBsI3aHbl 3HAYUTENIb-
Hble NpOoOJIeMBbl B IIaHe 0e30MaCHOCTHU, KOTOPble OOCYXZIAIOTCA IO CChIIKE
https://aka.ms/binaryformatter.

Hauano pabortbl

Tun A€MaeTCsA CEpMANM3NPYEMbIM 3a CYET INPMMEHEHNA €AMMHCTBEHHOI'O anI/I6YTa:

[Serializable] public sealed class Person
{

public string Name;

public int Age;

}

Arpubyt [Serializable] MHCTPYKTUPYeT CepuanusaTrop O HeOOXOAUMOCTU
BKJ/IIOYEHNMA BCEX IIOJIEN B JAHHOM TUIIE, YTO KacaeTCsA KaK 3aKpbIThIX, TaK U OTKPBI-
TBIX moseit (HO He cBOICTB). Kaxk/joe mmose caMo [O/DKHO [JONYCKAaTh Cepuan3anuio,
MHaue creHepupyerca uckmodenue. [Ipumurusnaeie tunel NET, Takne kak string
U int, mopmep>xuBaioT cepmanusanuio (mogobHo Muorum apyrum tumam NET).

Ha 3ameTtky! ATpu6yr Serializable He Hac/IefyeTcs, a IOTOMY ITO[K/IACCHl He Oy-
AYyT aBTOMAaTUYECKU CEPUAININPYEMDBIMU, €C/IV UX HE IIOMETUTD YKa3aHHBIM aTpu-
6yTOM.

YT0o6Bl cepmanms3upoBaTh 3K3eMIULIp Person, HeOOXOAMMO CO3[aTh IK3EMIUISIP
BinaryFormatter u BbI3BaTh MeTOA Serialize.

Ha 3ametky! B .NET Framework Takxe nmpegmaraercs tun SoapFormatter, KoTo-
Pblil MOXKHO MCIIONIb30BaTh 1A IeHepaluy BBIXOJHBIX AaHHBIX XML, coBMecTn-
MbIx ¢ SOAP. ITo cpaBHeHuIo ¢ BinaryFormatter oH MeHee YHKIVIOHA/IEH U He
HOJiepXKMBaeT HU 000OIeHHbIe TUIIBI, HY (UIBTPALMIO IOCTOPOHHUX JaHHBIX,
KoTopas TpebyeTcs Iyisi cepuanu3anuy, yCTOMINBOM K BEPCUSM.
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Crepymoiinit Koj, BBIIOJHSIET Cepuanmsaniuio o6bekTa Person ¢ MOMOIbIO
BinaryFormatter:

Person p = new Person() { Name = "George", Age = 25 };
IFormatter formatter = new BinaryFormatter () ;

using (FileStream s = File.Create ("serialized.bin"))
formatter.Serialize (s, p):;

Bce maHHbIe, He0OXOAVIMBIE /L1 BOCCO3HaHMS 00beKTa Person, 3alMCBIBAIOTCS
B (aitn serialized.bin. Mertop Deserialize BoccTaHaBIMBaeT OOBEKT:

using (FileStream s = File.OpenRead ("serialized.bin"))

{

Person p2 = (Person) formatter.Deserialize (s);
Console.WriteLine (p2.Name + " " + p.Age); // George 25
}

Ha 3ametky! IIpu Boccospganum o6beKTOB Jlecepuannsarop MpoInycKaeT Bce KOHC-
TPYKTOPBL. “3a KynucaMu™ HJIs BBIIIOJIHEHUs TAaKOJ paOOTbI OH BBI3bIBAET METOJ
FormatterServices.GetUninitializedObject. Ero MOXXHO BBI3BIBaTh Ha-
HIpAMYIO [JIS peann3aly YepPHOBBIX I1a0/IOHOB IPOEKTUPOBAHIA.

CeprannsmpoBaHHble JaHHble BK/IIOYAIOT IIOJIHBIE CBeJeHMs O Tuile u cOOpKe,
MIO3TOMY €C/IV IOMBITAThCS IIPUBECTY Pe3y/IbTaT Jecepranan3alnyl K COBIafaoIieMy
Ty Person u3 gpyroi cOOpky, TO BO3HUKHeT ommoOka. [Jecepmanusarop BoccTa-
HaB/VBaeT OO'beKTHBIE CCBUIKM IIOJTHOCTBIO B VX MCXONHOM COCTOSIHMM. DTO Kaca-
eTCsl M KOJUIeKI[MIi, KOTOpble TPAaKTYIOTCS IPOCTO KaK cepuanmsupyemble 0ODbeK-
TBI, IIOXOXKJe Ha JI00ble Apyrue (Bce KO/UIEKUNY, OIpefe/leHHble B MPOCTPAHCTBAX
uMeH System.Collections.*, mIoMe4eHBl KaK cepuaausupyeMble).

Ha 3ameTky! MexanusM JBOMYHOIN cepuanusannuy cocobeH ob6pabaTbIBaTh KPYIIHbIE
U CTIO>KHBIe Tpadbl 00'bEKTOB, He TPebys CreluanbHOl NOALEeP>KKY (KpoMe obecre-
YeHNA BO3MOXKHOCTY Cepuan3alu BCeX yYacTBYOIINX 4WiIeHOB). EnHCTBeHHbI
MOMEHT, K KOTOPOMY C/IeflyeT OTHOCUTBCS OCTOPOXKHO — TOT (PaKT, YTO IIPOU3BO-
TUTETbHOCTb CEpUANTN3ATOPA CHIKAETCA MPOMOPIMOHAIBHO KOMMYECTBY CCBITOK
B rpade 06BeKTOB. B uTOre MOXKET BO3ZHMKHYTb IIpobeMa Ha cepBepe Remoting,
KOTOPBI LO/KeH 00pabaTbiBaTh MHOTO IapaJlIe/IbHBIX 3alIPOCOB.

ATpuGyTbl 4BOUYHON Cepuanmsalmn

[NonSerialized]

ITo ymomuaHuIo cepmanmusupyoTcs éce mons. Ilons, KoTopble cepuanu3upoBarThb
HeXKeJlaTe/IbHO, BPOJie TeX, YTO MCIONb3YIOTCA I BPEMEHHBIX PacueTOB WMV I
XpaHeHMs (ailIOBBIX ¥ OKOHHBIX I€CKPUIITOPOB, MOTPeOyeTCs IMOMETUTb C IIOMO-
mpio aTpubyra [NonSerialized]:
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[Serializable] public sealed class Person

{
public string Name;
[NonSerialized] public int Age;

}

Arpubyr [NonSerialized] MHCTPYKTUpPYET Cepuanu3aTOp O TOM, 4TO YIEH
Age JIO/DKeH OBITh IPOUTHOPVPOBAH.

Ha 3ameTtky! HecepnanusupoBaHHBIe YiIeHBI P [leceprann3anuy BCerja MoaydaoT
IycToe 3HadeHue win null, gake ecy MHUIIMAIN3ATOPHI MOJEN MM KOHCTPYK-
TOPBI YCTaHAB/IMBAIOT UX IO-PYTOMY.

[OnDeserializing]

Mertoa, moMedYeHHBIN anM6yT0M [OnDeserializing], 3amyckKaeTcss HeIOC-
PEICTBEHHO IepeN Aecepuanmsanyiell n AeMICTBYeT KaK CBOEro pofa KOHCTPYKTOP.
3To MOXeT OBITh Ba)XKHO, ITIOCKOJIBKY ABOMYHBIN fecepuannsaTop IPOIycKaeT BCe
HOpMajibHble KOHCTPYKTOPHI ¥ MHUILIVAIN3ATOPbI MOJIEN.

B cnepyromem npumMepe onpependeTca Ioje o uMeHnu Valid, koTopoe ¢ nmomo-
mpio arpubyra [NonSerialized] mcKIOYaeTcs M3 Cepuaan3alium:

public sealed class Person

{
public string Name;
[NonSerialized] public bool Valid = true;

public Person() => Valid = true;

}

IecepuannsupoBaHHbBIl 00beKT Person HUKOrZa He OygeT MMeThb 3HadYeHUe
true B cBoeM mone Valid — HeB3MpasA Ha yCTaHOBKY Valid B true KOHCTPYKTO-
POM M MHMIMAIU3ATOPOM I0/Is1. Pemnth npobieMy MOXKHO, HAIlMCaB CIIeLyalbHbIil
“KOHCTPYKTOp~ Hecepuannsanyim:

[OnDeserializing]
void OnDeserializing (StreamingContext context) => Valid = true;

[OnDeserialized]

Mertop, moMedeHHbIN aTpubyToM [OnDeserialized], 3amyckaeTcsa cpasy mocie
mecepuamusanyuy. TO MOXKET OBITb YEOOHO /i1 OOHOB/IEHNS BBIYMC/ISIEMBIX IOMEN U
B COUeTaHMM € aTpubyTOoM [OnSerializing], KOTOPBI paccMaTpMBAETCs fajlee.

[OnSerializing] U [OnSerialized]

C nomomuipio arpubyToB [OnSerializing] m [OnSerialized] momedawTcs
METOABI, IOJIeXKallVie BBIIIOTHEHNIO O U IIOCTIe Cepua3aliin.

Atpubyt [OnSerializing] ymobeH Ajs 3allO/IHEHU IIOJIsI, KOTOPOE JCIIONb3Y-
€TCs TOJIBKO IS cepuanmM3aluuu. B Lenax WIIocTpauyun MpeanonoXnM, YTo Cleqy-
IO K/IACC HY>KHO CHeNaTh CEepPUaIU3NPyeMbIM:
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class Foo

{
public XDocument Xml;

}

CIoXHOCTP B TOM, d4YTO Tum XDocument (M3 DpoCTpaHCTBA UMEH
System.Xml.Ling) caMm He sIBIseTCs CepUanU3UpyeMbIM. PeninTsb npobdnieMy Mox-
HO, IIPMMEHUB anM6yT [NonSerialized] Kk momwo Xml M 3aTeM OIpefe/nB METOJ,
[OnSerializing], KOTOPBII 3alMCBIBAET cOfepKuMoe XDocument B CTpOKOBOE
mosie (IOpgaroleecs: cepraan3arun):

[Serializable]
class Foo

{
[NonSerialized]
public XDocument Xml;

string =xmlString; // Jicnosb3yeTcs TOJNBKO WL CepraIM3alun
[OnSerializing]
void OnSerializing (StreamingContext context)

=> xmlString = Xml.ToString();
}

DduHaMbHBIM IIIATOM 6YI[6T Boccosfanne XDocument npu gecepmannsanuu, A
4yero mo6asisercs MeTof, [OnDeserialized]:

[OnDeserialized]
void OnDeserialized (StreamingContext context)
=> Xml = XDocument.Parse (_xmlString);

[OptionalField] v noapepxkKa Bepcun

JobaBneHue My ymaneHue MoOjell He HapyllaeT COBMECTMMOCTDb C yXXe cepua-
JMM3MPOBAHHBIMM JAHHBIMU: JleCEpMaIN3aTOp MPONYyCKaeT NaHHBIE, IJI1 KOTOPBIX He
OBIIO HaliZleHO COOTBeTCTBYIoIee nose. [Ipu fob6aBaeHny MoiIsi MOXXHO NPVMEHUTD
[TOKa3aHHBII HIDKe aTpuOyT KaK HallOMMHAHME O TOM, YTO OHO MOXXET OTCyTCTBO-
BaTh B JIaHHBIX, CEpMaInN3MpPOBaHHbBIX 6OJiee CTapoil Bepcuei mporpaMMHOro obec-
nevYeHmn:

[Serializable] public sealed class Person
{

public string Name;

[OptionalField (VersionAdded = 2)] public DateTime DateOfBirth;
}

ATpI/I6yT CIY?KUT B Ka4e€CTBE€ JOKYMEHTALMM M HE OKa3bIBA€T BIMAHNMA Ha Ce-
MaHTUKY Ce€pHaIn3annn.

Ha 3ametky! Ecnu Haie)XHOCTDb MOAIEp)KKYM BepCuil BaKHa, TOTAA m3beraiite mepe-
MIMEHOBAHM [TOJIEN ¥ PEeTPOCIIEKTUBHOTO nobaBaeHus arprnbyra NonSerialized.
Hwukorna He m3meHsTe TUIBI MOJEN.
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LBonyHas cepuanniauma C NOMOLUDbIO 1serializable

Peanusauusa untepdeiica ISerializable nmpepocraBisgeT TUIY IOTHBIA KOHT-
pOIb Hafi MPOXOXKIEHMEM €r0 ABOMYHON Cepuann3aluy U Jlecepuannsanyn.
Bor kak BeIIIsimuUT omnpeneneHne uHrepdeiica ISerializable:

public interface ISerializable

{
void GetObjectData (SerializationInfo info,
StreamingContext context);

}

Meton GetObjectData samyckaeTcss Ipy cepuManmsalum; ero pabora 3akarda-
eTcsl B 3amoyiHeHun obbekTa SerializationInfo (cnoBapp map “mmsi/3HadeHue”)
DaHHBIMU U3 BCeX IOJIell, KOTOpble He0OXOAuMO cepuanusupoBarb. Hioke meMoHC-
TpUPYeTCsA, KaK MOXKHO peanmnsoBaTh MeToj GetObjectData, cepmanmsupyommin
mBa monsa ¢ mmeHaMy Name un DateOfBirth:

public virtual void GetObjectData (SerializationInfo info,
StreamingContext context)

{
info.AddValue ("Name", Name) ;
info.AddValue ("DateOfBirth", DateOfBirth);
}

B nmpuBeneHHOM npuMepe ObIIO pelIeHO MMEHOBATh KaXK[bIIl 97IEMEHT COIJIACHO
HOJII0, KOTOPOMY OH COOTBeTCTBYeT. IlocTynarb Tak BOBCe He 00s3aTeIbHO; MOXKET
IIpUMMEHATDHCA n060e UM IIpm yCioBuM, 4TO IIpM Aecepuanm3annm MCIIOIb3yeTCA
TOYHO TaKoe ke uMsi. CaMyu 3HaYeHMsI MOTYT MMeTh /II000J1 cepuanusmupyeMblii THUIL;
IpY HeoOXOAMMOCTY OyZieT BBINONTHATbCA PeKypCUBHas cepuanmsanusa. B ciosape
paspenieHo XpaHuTh 3HadeHuA null.

Ha 3ameTtky! Hennoxo 06®s1Buth MeToq GetObjectData kak virtual — ecnu TOIb-
KO KJIacC He ABnAeTcs sealed. ITO NO3BOMUT MOAKIACCAM PACHIMPATD CepUanusa-
1o 6e3 HeOOXOMMOCTY B IOBTOPHOII peanusanumy uHTepdeiica ISerializable.

Kiacc SerializationInfo TakXe COEEp>KXUT CBOJICTBA, KOTOpble MOXKHO IpHU-
MEHATD ISl YIPaBAeHNUA TUIIOM U COOPKOI, Kyfja 9K3eMIULApP JO/DKeH OBbIThb Jiece-
pManu3upoOBaH.

B pomonuenme k peanusanum uHTepdeiica ISerializable Tum, ympasndio-
U COOCTBEHHON cepuanmsalueil, JO/DKEH MPefOCTaBUTh KOHCTPYKTOP Jiecepu-
anM3anuy, KOTOPBI IPUHMMAET TaKMe JXKe [IBa IlapaMeTpa, KaK U KOHCTPYKTOP
GetObjectData. KOHCTPYKTOp MOXeT OBITh OOBSBICH C MIOOBIM YPOBHEM [OCTY-
a — JCIONHAINAs Cpefa BCce paBHO ero HavifieT. OGBIYHO OH OOBSBISIETCS KaK
protected, Tak 4TO MOJK/IACChl MOIYT €rO BbI3bIBATD.

B cnepyromeM mpumepe Mbl 00BsABIsgeM Kaacchl Player u Team, cobmiogas
HNPMHLVIBI HeM3MeHAeMOCTH (Bce IpeflHa3HAaYeHO TONbKO [ ureHus). Ho ms-3a
TOTO, YTO HeU3MeHsAeMble KO/UIEKIMY He ABJIAITCA CepualN3UpyeMbIMU, HeoOXo-
OVIMO IIOJIyYMTb KOHTPO/Ib Haj IIPOLIECCOM cCepuanyu3aluu, peannsys MHTepdeiic
ISerializable:
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[Serializable] public class Player
{
public readonly string Name;
public Player (string name) => Name = name;

}

[Serializable] public class Team : ISerializable
{
public readonly string Name;
public readonly ImmutableList<Player> Players; // He sBmsercs
// cepuanmsmupyeMeM !

public Team (string name, params Player[] players)

{

Name = name;
Players = players.ToImmutableList () ;
}

// CepuammsupoBaTh OOBEKT :
public virtual void GetObjectData (SerializationInfo si,
StreamingContext sc)

{
si.AddValue ("Name", Name) ;
// TpeobpasoBaThk Players B OOBUHHI CEePUATIM3UPYEMBI MACCHB :
si.AddValue ("PlayerData", Players.ToArray());

}

// Decepranm3npoBaTh OOBEKT :

protected Team (SerializationInfo si, StreamingContext sc)

{

Name = si.GetString ("Name") ;

// IecepranmsmMpoBaTh Players B MAcCUB B COOTBETCTBUM

// c cepuanmszaumen:

Player[] p = (Player[]) si.GetValue ("PlayerData", typeof (Player[])):
// Co3maTb M3 MACCHBAa B3K3EMIJISP HEM3MEHSEeMOT'O CIMCKA :

Players = p.ToImmutablelList () ;

}
}

(3amauy MOXHO OBUIO OBl TaK)Ke pPeIINUTb C MCIOAb30OBaHUEM aTpUOYTOB
[OnSerializing] m [OnDeserialized], KOTOpble 06cymnanma>paHee)

JI/1 MPpOKO MCIONb3yeMBIX TUIIOB B Kilacce SerializationInfo ecTh THNM-
3/pOBaHHbIE METOABI Get*, TakMe Kak GetString, MpegHasHAYEeHHbIE I/ YIIPO-
HIeHNUA peanus3alyuy KOHCTPYKTOPOB fecepuanmsanuu. B crydae ykasaHusa mmeHw,
I71A KOTOPOrO JIaHHBIE He CYLIECTBYIOT, reHepupyeTca McKaodeHue. Jame Bcero
9TO IIPOMUCXOAUT, KOIZla MMeeTCsA HeCOBIIaZleHue BepCUil B KO, BBIIIOTHAIOLIEM Ce-
puanusanuio u pecepuanusanuo. Hanpumep, Bpl J0OaBUIN LONOTHUTEIBHOE II0JIE
M He MOAyMalyu O IOCHAENCTBUAX, KOTOpPble BBI3OBET Jecepuanusaniusa CTaporo K-
3eMIIIApa.
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YT0o6BI 060MITH TaKyI0 MPOOIEMY, MOXXHO MOCTYIUTDb CIIEAYOIIUM 0OpasoM:

e no6aBuUTh 00PabOTKY MCKIIIOUEHNII K KOAY, KOTOPBI U3BeKaeT WieH, fob6aB-
JIEHHBIN B IOC/IEHEN BEPCUN;

e peanu3oBaTb COOCTBEHHYIO CUCTEMY HyMepalMy BepCUii, HallpuMep:
public string MyNewField;

public virtual void GetObjectData (SerializationInfo si,
StreamingContext sc)

{
si.Addvalue (" version", 2);
si.AddValue ("MyNewField", MyNewField) ;

}
protected Team (SerializationInfo si, StreamingContext sc)
{
int version = si.GetInt32 (" version");
if (version >= 2) MyNewField = si.GetString ("MyNewField");

}

Co3paHue nogknaccos us cepunanmsnpyemMbix KinaccoB

B mpepumrecTByOIINMX IpUMepax K/Iacchl, ITOJaramoliuecs Ha aTpuOyThI s ce-
puanmsanyuy, 3anevdaTblBalNCh ¢ NoMombio sealed. YToObl MOHATH NMPUUYNHY, pac-
CMOTPUM CAEAYIOLIYIO MEePAPXUIO KIACCOB:

[Serializable] public class Person
{

public string Name;

public int Age;
}

[Serializable] public sealed class Student : Person
{
public string Course;

}

B srom npumepe knaccel Person m Student ABIAITCA CepUaIU3UPYyEMBIMU, U
06a OHM 3aJIelICTBYIOT CTaHJAPTHOE IIOBEfleHMe Cepuann3aly VCIIOMHAIILE cpe-
Obl, T.K. HY OfVMH M3 HUX He peajmusyeT uHTepdeiic ISerializable.

Terepp MPeAIONOXKUM, YTO pa3paboTumMk Kjpacca Person Mo KaKoi-TO IpU4M-
He peln peanusoBaTb uHTepdeiic ISerializable u npefocTaBUTh KOHCTPYK-

TOp fecepmanusaluy, 4YTOObl YIpPaBIATb cepuanmusanueirl Person. Hosasa Bepcus
Person MOXET MMETh TaKOW BUJ:

[Serializable] public class Person : ISerializable
{

public string Name;

public int Age;
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public virtual void GetObjectData (SerializationInfo si,
StreamingContext sc)

{

si.AddValue ("Name", Name) ;
si.Addvalue ("Age", Age);
}

protected Person (SerializationInfo si, StreamingContext sc)
{
Name = si.GetString ("Name");
Age = si.GetInt32 ("Age");
}
public Person() {}
}

HecMmoTpst Ha BO3MOXXHOCTb pabOThI € 9K3eMIUIApaMy Person, BHECEHHOE M3Me-
HeHle HapylllaeT cepuanan3annio sk3eMIvIApos Student. Cepuannsanus sk3eMIapa
Student BBIITIAGUT YCIIELIHOM, OfHAKO Ioje Course B Tume Student He coxXpaHA-
€TCs B IIOTOKE, IOCKOJIbKY peanusaunuy Metoga ISerializable.GetObjectData
B K/Jacce Person HMYEro He U3BECTHO O YIEHAX TUIIA, IPOM3BOJHOrO OoT Student.
Brno6aBok fecepmanmsanys 3K3eMIUISIpOB Student reHepupyeT UCKIIOYEHUE, TIOTO-
MY 4TO MCIIONIHAOIIAsE cpefa mileT (1 6e3yCIeIHO) KOHCTPYKTOP Aecepuanysarun
B Student.

PemteHne m3no>xeHHOJ NpoO6/IeMbl MpefycMaTpuBaeT peanmsannuio mHrepderica
ISerializable ¢ caMOro Havaja i CEpUANM3MPYEMBIX KIaCCOB, KOTOPBIE SBIA-
IOTCS1 OTKPBITBIMU M HesaredaTaHHbIMU. ([I7s1 KmaccoB internal 3TO He HAaCTONBKO
B@)KHO, T.K. ITOOK/IACCHI IIPY HEOOXOOUMOCTI MOXKHO JIETKO MOAUMUIIMPOBATH ITO3XKE.)

Ecny Mpl HauMHaeM ¢ HamMCaHUA Kiaacca Person, Kak OBIIO B HpeAbIAyIeM
mpuMmepe, Torga Kiaacc Student mo/mKeH OBITH peaqn3oBaH CAEAyROIIUM 0OpasoMm:

[Serializable]
public class Student : Person

{

public string Course;

public override void GetObjectData (SerializationInfo si,
StreamingContext sc)

{
base.GetObjectData (si, sc);
si.AddValue ("Course", Course);

}

protected Student (SerializationInfo si, StreamingContext sc)
: base (si, sc)

{

Course = si.GetString ("Course");
}
public Student () {}
}
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Komnunartop Roslyn

Cam komnunstop C#, u3BecTHbIN mof HasBaHueM Roslyn, HammcaH MOMTHOCTBIO
Ha s3pike C# 1 JocTymeH B Buje Habopa MOmynbHbIX 6ubnmorek. Cchlrasch Ha
Takye 6mMOMMOTEeKY, PYHKIMOHAIBHOCTh KOMIWIATOPAa MOXXHO 3KCIIIyaTHPOBAaTh
MHOTVMMM CIIOCOOaMM ITOMMMO KOMIIM/ISIMM MCXOFZHOrO Kopa B cbopky. Hanpumep,
MO>KHO IMCaTh MHCTPYMEHTBI CTATUYECKOTO aHanu3a U pedaKkTOPUHIA KOJA, pefak-
TOPBL C IIOJICBETKOJ CMHTAKCMCa ¥ aBTO3aBeplIeHMeM KOfa, a TakKe IOfK/IIovYae-
Mble Mopynu mias Visual Studio, kotopsle BocnpuHuMmalor xop C#.

3arpysutb 6m6mmorexu Roslyn moxxHo ¢ momomipio gucnerdepa NuGet, npuyem
HIpeqyCMOTPeHbI IMakeThl Kak mas C#, Tak u gis Visual Basic. ITockonbky o6a A3bI-
Ka ONMPAIOTCs Ha ONPEeNeNeHHYI0 apXUTEKTYPY, CYLIeCTBYIOT O0Iie 3aBUCUMOC-
™. Vpentudukaropom makera NuGet g 6mubnmorex xommmnsitopa C# siBnseTcs
Microsoft.CodeAnalysis.CSharp.

Be6-caitt GitHub g Roslyn (https://github.com/dotnet/roslyn) comep-
JKUT TaK)Ke JOKYMEHTALMIO, IPMMepBl U IOLIaroBble JeMOHCTpALUy aHajau3a Koja
u pedaKTOpUHra.

Apxutektypa Roslyn

Apxurektypa Roslyn pasgensier koMmmmanuio Ha Tpu ¢asbl.

e Pas6op Koma B CMHTaKCU4YeCKUe JepeBbsi (CUHMAKCcUYeckuli ypoBEHb).

e IIpuBsaska upeHTU(GUKATOPOB K CUMBOJIAM (CeMaHmuueckuli ypOBEHbD).

e Brinmyck kofja Ha IpOMeXyTo4HOM s3bike (Intermediate Language — IL).

Ha mepsoit ¢ase cunmaxcuueckuii ananusamop duraet kox C# u BBIJAeT CUH-
maxcudeckue Oepesvsi. CUHTaKCUYECKOe JePeBO — 9TO OOBEKTHasi MOMeNb HOKY-
MeHTa (Document Object Model — DOM), KoTopast onmyuchiBaeT UCXORHBIN KOJ| B
OPpEeBOBUIHONM CTPYKTYpE.

Ha Bropoit ¢ase mpoucxogut cmamuueckoe cessvieanue C#. Komnnnarop um-
TaeT CCBUIKM Ha COOpKM U BBISACHAET, HampuMep, uto “Console” oTHOCUTCA K
System.Console us System.Console.dll. HacTbio Takoro mpoiecca Takxe sB-
JIAIOTCA paclo3HaBaHUe Ieperpy>KeHHBIX BepCUil U BbIBeleHNe TUIIOB.
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Ha Tpertbeit dase mpousBogutcs BboIxomHas cOopka. Ecimm Bel mmaHmpyere uc-
nonb3oBaTh Roslyn mis ananmusa mnau pedakTopuHra Koja, To He OymeTe MMeThb
meno ¢ GyHKLIMOHATbHOCTBIO TpeTbeil (asbl.

Pepaktop Visual Studio npuMeHsieT BbIXORHBIE JaHHbIE CMHTAaKCUYECKOTO YPOBHA
D11 BBIie/IeHNMs 1IBETOM K/IIOYeBBIX CJIOB, CTPOK, KOMMEHTapueB U 3allpellleHHOro
KoZa (COOTBETCTBEHHO, CMHUM, KPAaCHBIM, 3€JIEHBIM U CEPBIM I[BE€TaMM), @ BBIXOJ-
Hble JJaHHble CEeMaHTMYeCKOTO0 YPOBHA — IS BblJe/IeHNA LIBETOM PacIIO3HAHHBIX
MMeH TUIOB (OMPIO30BBIM I[BETOM).

Pabouue obnactun

B 9roit I1aBe MBI ONKCBIBaeM KOMIMJIATOP M OTKpbIBaeMble UMM (PYHKI[MOHAJIb-
Hble cpefcTBa. [10/Ie3HO MOMHUTH O HAIMYMM [OIONMHUTENBHBIX ‘YpPOBHeN Haf
KOMIIW/IATOPOM, KOTOpPble Has3bIBAIOTCS pabouumu 061acmsamu U cpedcmeamu.

YpoBeHp pabounx o6nacreit nocrasnsiercsi B NuGet-nmakete Microsoft.Code
Analysis.CSharp.Workspaces u npemocrasisier API-untepdeiicer must pabo-
TBl C pELIEHUAMMN, IPOEKTAaMU U JOKYMEHTAMMU. YPOBEHb CPEJCTB IOCTABAETCA B
NuGet-nakete Microsoft.CodeAnalysis.CSharp.Features u BK/IHO4YaeT MHO-
rouncineHHble API-unTepdeiicel aist aHanmsa U pedaKTOPUHTa Kofa.

Moppepxka cueHapues

C nmomombio NuGet-mmakera Microsoft.CodeAnalysis.CSharp.Scripting
MOJKHO NMCaTh KOJ, Bpofe IOKa3aHHOTO HIDKe:

int result = (int) await CSharpScript.EvaluateAsync ("1 + 2");

“3a xymucamu” API-mHTepdelic cueHapueB KoMIunaupyer "1 + 2" B mporpaMmmy,
KOTOPYIO 3aTeM BBINIO/IHAET, TaK 4TO paboTa co clieHapusaMu MeHee 3¢ eKTUBHA,
4YeM pellleHMe, ONMCcaHHOe B IMaBe 19 (cMm. paspen “BsammopeiicTBue ¢ ArHamMm4yec-
KUMU A3BIKAMMI ).

CuHTaKcnyeckme AepeBbs

Cuntakcuyeckoe gepeBo — 3To DOM-Mopensd st ucxopHoro kopa. CrienyeT oT-
meTutb, uTo API-uHTepdeiic cMHTaKCUYeCKNUX JepeBbeB MOMHOCThIO oTheneH oT API-
nHrepdeiica System.Ling.Expressions, obcyxgaemoro B paspjene “IlepeBbs Bbl-
pakeHMit” I7IaBbl 8, XOTS KOHIIENITyalIbHble cXoAcTBa nMerorcss. Oba API-untepdeiica
MOTYT IpeAcTaBiATb BbipakeHMss C# B DOM-Mopent; OfHaKO CMHTaKCU4YecKoe jiepe-
BO Roslyn o6najaeT nepeuncieHHbIMM HUYKE YHUKA/JIbHBIMU XapaKTepPUCTUKAMIU.

e OHO CIIOCOOHO TPeACTaBIATh BCe KOHCTPYKUMM A3bIKa C#, a He TONBKO BBI-
paKeHns.

o OHO MOXeT BK/IKYaTh KOMMEHTapUM, HpO6€HI)HbIe CMMBOJIbI I APYIYIO [O-
IOJIHUTE/IbHYIO CMHTAKCUIECKYIO I/[HCI)OpMaIlI/IIO, a TaK>Xe€ NOCTOBEPHO II€pe-
K/IH4YaTbCA 06paTHO Ha HepBOHa‘-IaHbeIf/l I/ICXO,Z[HbII‘/‘[ Ko[f.

e OHO mocTymaeT ¢ MeTofoM ParseText, KOTOPBIl pasbupaeT MCXOTHBIN KO
B CMHTaKCU4eCcKoe JiepeBo.
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C gpyroit ctoponsl, API-unrepdeiic System.Ling.Expressions obmamaeT
C/IEAYIOUIMMY YHUKAJIbHBIMU XapaKTepUCTUKAMMU.

e OH BcrpoeH B .NET, n komnunarop C# caM sanporpaMMMpOBaH Ha BBIITYCK
TUIOB System.Ling.Expression B ciydae oOHapy>keHUs IAM6Ja-BbIpaXke-
HIUS C IpeobpasoBaHMeM B TUII Expression<T> npu HpUCBaVBaHUNL.

e OH uMeeT OBICTPBIN U JIETKOBeCHBbIN MeTo, Compile, KOTOPBIA BBbIIyCKaeT
peneraT. 110 KOHTpacTy CeMaHTMYECKUII yPOBEHD, KOMIVJIMPYIOIINUIA CUHTAK-
cudecKue fepeBbsA Roslyn, mpepmaraeT TONbKO TsDKENTOBECHBIVI BapUaHT KOM-
NUIALUY TOJIHOM IIPOrpaMMBbl B COOPKY.

O6ueit gyeproit o6oux API-nHTepdeiicOB ABIAETCA HEM3MEHSIEMOCTb CUHTAKCH-
YECKHMX [OEepeBbEB, TaK YTO HU OJVH M3 MX IJIEMEHTOB HE MOXKET ObITH MOI[M(bM—
LMPOBaH IIOC/e CO3aHMsA. JTO 3HAYUT, YTO NpUIOKeHUs Bpoze Visual Studio u
LINQPad OpU KaXXAOM HaXKaTUM BaMU KJIaBUIIM B pefaKTOpe OO/KHBI CO3[aBaTh
HOBOE CHHTAaKCUYECKOe [iepPeBO [Isi OOHOBIEHUA CIYXKO IOACBETKM CUHTAKCKCA U
aBTO3aBepUIeHMA Koja. JlaHHBI IIpOLiecC He HACTOJNbKO JOPOTOCTOALIMI, KaK MO-
JKET TOKa3aTbCs, T.K. HOBOE CMHTAKCHMYECKOE JIEPEBO B COCTOAHUM NOBTOPHO MC-
[O/Ib30BaTh OOJIBLUIMHCTBO 9JIEMEHTOB U3 CTApOr0 CMHTAaKCHYECKOro AepeBa (Kak
mokasaHo B pasgene “TpaHchopMaliys CMHTaKCUYeCKOTO fepeBa’ fajee B ITIaBe).
K tomy >xe 3HaHUMe TOTroO, YTO OOBEKT He MOXET M3MEHATHCH, yIpollaeT pabory ¢
API-unTepdericom. HensMeHsAeMOCTb TaKXe AelaeT BO3MOXXHBIM Oojee JieTKoe U
OBICTpOe pacliapajUle/iMBaHye, IOCKOIbKY MHOTOIIOTOYHBIN KO MOXeT 6e30I1acHO
MOJIy4aTh HOCTYII KO BCEM YacTsAM CHMHTAKCUYECKOTO fiepeBa 6e3 OIOKMPOBOK.

CTpykTypa SyntaxTree

CrpykTypa SyntaxTree COJep>XUT TPU ITITaBHBIX 3JIEMEHTA.

e V3mbl. (AGcTpakTHBII Knacc SyntaxNode.) IIpencraBiser Takue KOHCTPYK-
uuu C#, KaK BBIPa’KEHNsI, OIIEPaTOPBL M OOBSABICHNUSA METOLOB. Y3/Ibl BCerAa
MMEIOT, 110 KpalfHell Mepe, OfMH HOYepHUIT 37IeMEHT, a IIOTOMY Y3l B JepeBe
HIUKOrga HE€ MOXXET O6BITH TMCTOBBIM. B KauecTBe AOYEPHUX 3JIEMEHTOB Y3JIbl
MOTYT VIMETDb y3JIbl NI JIEKCEMBI.

o Jlexcembl. (Ctpykrypa SyntaxToken.) IlpeacraBnser mpeHTUPUKATOPSHI,
K/II09E€BbBIE C/IOBA, OIl€palyiii I 3HAKN IIYHKTYyalluu, KOTOpbIE ABJIAITCA YaCTbhbIO
UCXOJHOTO Kofa. ENVHCTBeHHBIN BUJ KOYEPHUX STIEMEHTOB, KOTOpPBIE MOTYT
VIMETDb JIEKCEMBI — 3TO BeAyIlaA M 3aMbIKalolljas ODOIIOTHUTEIbHAA CMHTAKCH-
yeckag MHpopMauysa. PoguTebCcKUM 97IeMEHTOM JIeKCeMbl BCerfa OymeT y3el.

¢ JlonomHuTeIbHAA CMHTaKCIYecKaa mHopManys. (Crpykrypa SyntaxTrivia.)
ITop; JOMOMHUTENBHOM CHMHTaKCcM4YecKoit uHdopmanmeit (trivia) moHuMarT-
cs1 mpobenbHbIE CUMBOJIBI, KOMMEHTApUM, NUPEKTUBBI Iperpoleccopa u
KOJl, KOTOPBIIl OCTaeTCA HEaKTUBHBIM BCJEACTBME YCIOBHON KOMIVIALVN.
JomonHuTenpHasE CUHTaKCcM4ueckas MHGOpMalus BCerja acCoLuMpoBaHa C
JIeKCEeMOJi, KOTopasg HaXOAUTCS HEIOCPe[CTBEHHO CjleBa MIN CIIpaBa, U JlO-
CTyIIHa 4epes cBoiicTBa TrailingTrivia u LeadingTrivia [JaHHON JeKce-
MBI COOTBETCTBEHHO.
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Ha puc. 27.1 mokasaHa CTPYKTypa CIeAYIOLIET0 KO, Ihe Y3/l M300pakaroTcs
YepHBIM, JIEKCEMBI — CEPBIM, a JOMOMHUTENbHASA CUMHTAKCUYECKass MHpopMaImsa —
6€e/IbIM 1|BETOM:

Console.WriteLine ("Hello");

ExpressionStatement

InvocationExpression

SimpleMemberAccessExpression | ArgumentList

|dentifierName

WhitespaceTrivia

(3amblkatowas AononHUTeNbHas
CUHTaKcmyeckas MHpopmaLms)

Puc. 27.1. Cunmaxkcuueckoe 0epeso

Knmacc SyntaxNode saBnsercsa a6CTpaKTHbIM, a I1d KaX[OOro CMHTAKCUY€eCKO-
ro sneMeHTa B A3bike C# IpefycCMOTpPEH €ro ClelMajgbHBIN MOAKIACC, TaKOM KakK
VariableDeclarationSyntax mnm TryStatementSyntax.

ITockonpky SyntaxToken um SyntaxTrivia — CTPYKTypbl, TO BCE Pa3sHOBUJ-
HOCTY JIEKCEM U IOIIO/THUTENbHOM CHMHTAKCUMYeCKON MHPOPMany MpefCTaBIsITCS
C TIOMOIIBIO €MHCTBEHHOTO Tumna. 14 pasnmMueHnsa BUAOB JIEKCEM MINM [OIOTHU-
TeJIbHOM CMHTAaKCUYeCKOi MHOpManum JOKHO MPUMEHSIThCS CBOMCTBO RawKind
WM pacumpsomuii MeTon Kind (kak oObsACHAETCA B CIEAYIOIIEM pasfjese).

Ha 3ameTky! JIyumumii crroco6 nccmefoBanmsi CMHTaKCUYIECKOTO JepeBa Ipeaonaraet
MCIOIb30BaHMe Busyanusaropa. B cpege Visual Studio nmeercs 3arpyxaemblit Bu-
3yaqm3arop i MpyMeHeHus ¢ ee ornagdmkoM, a LINQPad pacnonaraer Bcrpo-
eHHBbIM BuU3yanusaropoM. VHcTpymenT LINQPad aBTOMaTmdeckm orobpaxaer
BU3Yya/lIN3aToOp [/d KOfla B TEKCTOBOM PefaKTOPe, KOTZa BbI Ill€JIKaeTe Ha KHOIIKE
Tree ([JepeBo) B okHe BbIBofia. Kpome Toro, Bbl Moxxere 3anpocutb y LINQPad
OoTOOpa’keHMe BU3yanus3aTopa I CUHTAKCUYECKOTO JiepeBa, CO3[JaHHOTO BaMMU
IPOrpaMMHO, IyTeM BbI30Ba MeTofa DumpSyntaxTree Ha 00beKkTe fiepeBa (Min
MeTofa DumpSyntaxNode Ha 00BeKTe y3ia).
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MoHsATMe TUNOB y3510B

s oTpakeHNA pe3ynbTaTa CMHTaKCM4YeCKOTro pa3bopa O6bUIM CIIPOEKTUPOBAHBI
MOAK/IAcCHI Kyacca SyntaxNode, KOTOpble He 3aMe4aloT CeMaHTIYecKYIo MHMOp-
MalMi0 O THUIle/CMMBOJIE, IONy4aeMy0 Ha 6ojiee IO3[JHEM 3Talle CBSI3BIBAHMSI.
HanpuMmep, paccMOTpUM pe3yibTar pasdopa cIefyolero Koja:

using System;

class Foo : SomeBaseClass
{
vold Test () { Console.WriteLine(); }

}

MoxxHO 6BUIO 6BbI OXXMIATh, YTO BbI3OB Console.Writeline momxeH 6bITHh
IpefcTaBieH KimaccoM no mMennm MethodCallExpressionSyntax, HO Ta-
KOTO KJacca He CyllecTByeT. B3aMeH BBI3SOB NpEACTaB/AETCA C IOMOLIbIO
ob6bekta InvocationExpressionSyntax, HOfL KOTOPBIM €CTb OOBEKT
SimpleMemberAccessExpression. IIpnunHa B TOM, 4TO aHa/nMM3aTOp He OC-
BeIOM/IEH O TUIIAX, IO3TOMY OH He 3HaeT, 4To Console sABIAeTCA TUIIOM, a
WriteLine — meTomoM. CylecTByeT MHOTO APYTUX BO3MOXKHOCTel: Console
MOTJIO 6bI OBITH CBOMCTBOM Kiacca SomeBaseClass win WriteLine morio 6b1
6bITb cOOBITMEM, ITOIEM /TMOO CBOVMICTBOM KaKOTrO-TO TUIIA fejierara. VI3 cMHTaK-
CyiCa MOXXHO Y3HATh JIMIIb TO, YTO BBIIOJHAETCS NOCTYI K 4ieHy (udenmugpuxa-
mop.udeHmuguxamop), 3a KOTOPBIM CIEAYeT Pa3HOBUJHOCTD 6613064 C HY/IEBbIM
KOJIMY€CTBOM apryMEHTOB.

O6wme cBONCTBA U MeTOAbI

V371bl, 7IeKCeMBl ¥ JOIONHUTENbHAsI CUMHTAKCUMYecKass MHopManusa MMEIT He-
CKOJIBKO Ba>XKHBIX OOILIMX CBOVICTB M METOMOB.

CeoiictBo SyntaxTree. Bo3BpaijaeT CMHTAKCUIECKOE TePeBO, K KOTOPOMY
MIPUHAMIEXXUT OOBEKT.

CBoiicTBO Span. BosBpamjaer nmo3unuo o6beKTa B UCXOZHOM Kofme (cM. pas-
men “Haxo)xzieHre [O4epHEro s7eMeHTa 10 ero CMeIleHNIo [jajiee B I7IaBe).

Pacmuparommuit merog Kind. Bosspamaer 4neH nepeuncinenna SyntaxKind,
KIaccuPUUUPYIOUETO y3es, JeKCeMY WM NOIOTHUTENbHYI0O CHHTAaKCHYec-
KyI0 MHGOpPMAaLMIO MOCPEeICTBOM HECKONIbKUX COTeH 3HadyeHUil (Hampumep,
IntKeyword, CommaToken u WhitespaceTrivia). OgHO U TO Xe mepedvuc-
neHme SyntaxKind oxXBaTbIBaeT y3JIbl, JIEKCEMBI VMIN JOIOTHUTENbHYIO CUH-
TaKCUYeCKYI0 MHPOPMALLIO.

MeTton ToString. BosBpamaeT TekcT (MCXOAHBIN KOJ) IS y37Ia, JIEKCEMBI
UM IONOJIHUTENbHON CUHTaKcM4eckoil mHpopmanum. B crygae nekcem ero
3KBUBAJIEHTOM SBJISIETCSI CBOMCTBO Text.

Mertop GetDiagnostics. Bosspaiaer ommo6ky iy npegymnpex/jeHus, cre-
HepUpOBaHHbIe BO BpeMs pasbopa.
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e Mertop IsEquivalentTo. BosBpamaer true, eciu 00beKT UACHTUYEH APY-
TOMY 3K3EMIUIAPY Y3J1a, JIEKCEMbBI NN ILOHOJIHI/[TeJIbHOIZ CUHTaKCMYeCKOWN MH-
¢dopmanun. OTinymsa B NpoOENbHBIX CMMBOJIAX CYIIeCTBEHHBI (YTOOBI Ipo-
UTHOPUPOBATHh MPOOeNTbHbIE CUMBOJBI, Iepel CPAaBHEHMEM BBI3OBUTE METOJ
NormalizeWhitespace).

Ha 3ameTKy! Y3/1bI 11 1eKCeMBbI TaKyKe pacnosiaraloT cBoMicTBoM FullSpan u MeTOOM
ToFullString. OHM NPpMHUMAIOT BO BHMMaHMeE JONOMHUTENbHYIO CUHTaKCcH4ecC-
KyIo nHopMaIuio, Torga Kak Span u ToString — Her.

Pacuimpsaiommit Mmetop Kind — 3TO cokpallleHMe I IpUBeNEeHMUsA CBOMCT-
Ba RawKind, mMeromero tun int, Kk tTuny Microsoft.CodeAnalysis.CSharp.
SyntaxKind. ITpnunHa, o KOTOpOIl He 6BUIO IPOCTO OIpefeNeHo cBoicTBO Kind
Tumna SyntaxKind, cBsi3aHa C T€M, YTO TUIMbI JIeKCeM U TOIOTHUTEIbHON CUHTAK-
CUYecKolt MHGOpPManNy Tak)Ke MCIIONb3YIOTCS B CMHTaKCUYeCKUX JepeBbsix Visual
Basic, nMmeromux gpyroit TuI nepedmciaeHnsa gnda SyntaxKind.

I'Ionyqume CMHTaKCn4yeCcKoro gepeea

Cratnueckuii MeTo; ParseText kmacca CSharpSyntaxTree Npou3BOAUT pas-
60p koma C# B 00bekT SyntaxTree:

SyntaxTree tree = CSharpSyntaxTree.ParseText (@"class Test

{

static void Main() => Console.WriteLine (""Hello"");
Py
Console.WritelLine (tree.ToString());

tree.DumpSyntaxTree () ; // OToBpaxaeT BU3yaIu3aTOP
// cuHTakcuueckux mgepeBbeB B LINQPad

YT0o6BI BBIMOMHUTH TaKOJ KOf B mpoekTe Visual Studio, ycraHoBure NuGet-
nmaker Microsoft.CodeAnalysis.CSharp u MMIOPTUPYNTE ClaefyOLIME IIPO-
CTPAHCTBA VIMEH:

using Microsoft.CodeAnalysis;
using Microsoft.CodeAnalysis.CSharp;

MeTo;c[y ParseText MOXHO [IOIIOJIHUTENbHO II€epefaBaTh 00'BEKT CSharp
ParseOptions, 3agalomuii Bepcuio A3bika C#, cMMBOJIBI NIpeNpoLeccopa U 4ieH
nepeudncnenns DocumentationMode, KOTOPBIT YKa3bIBaeT Ha TO, JO/DKHBI iU OBITH
OABeprHyTHl pasbopy XML-kommeHntapunu (cMm. pasgen “CTpyKTypuMpOBaHHas [o-
MOMTHNUTeNIbHAsL CUHTaKCUYecKasi nHdopMauus~ [ajgee B IlaBe). Tak)Ke eCTb BO3-
MOXXHOCTb yKa3aThb 3HadeHue nepeunucieHns SourceCodeKind. Beibop 3HaueHMs
Script sacTaBiseT aHaIM3aTOP BMECTO TPeOOBAHMs MOTHON MPOTPaMMBbl IPUHU-
MaTb O[JMHOYHOE BBIP@)KEHMe MM OollepaTop (OIepaTopsl), YTO MOALEPKMUBAETCS B
Roslyn Bepcun 2 u BbIe.

Euge omH cioco6 MOnMy4YeHMs: CMHTaKCUYECKOTO fiepeBa MpefycMaTpuBaeT BbI3OB
MeTtofa CSharpSyntaxTree.Create c mepefadeil eMy oObeKTHOro rpada ys3nos u
nexkceM. MbI moKakeM, KaK CO3JaBaTh Takye 0OBeKTHI, B pasgene “Tpancdopmariys
CUHTAaKCUYECKOTO fepeBa” [ajiee B IJIaBe.
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ITocne pasbopa fepeBa MOXXHO HONYYUTb OMIMOKM M IIPENYIPEXTEHNs, BHI3BAB
MmeTtop, GetDiagnostics. (YHOMHHyTbHZ METO[ MOXXHO TaK>X€ BbI3bIBATb [JI OTHE-
JIBHOTO y3JIa WJIN JIeKCEeMBI.)

Ha 3ameTky! Ecnn pa36op OpUBET K HETIPEABUIEHHBIM ommnbKaM, Torma CTPYKTypa
JepeBa MOXXeT OKasaTbcs He TOM, KoTopasd oxujanach. Ilo aToil npuynHe mone3Ho
BBI3BIBAaTh MeTOf, GetDiagnostics, Npexae 4eM ABUTAaThCA Aajblle.

ITonesnast 0CO6GEHHOCTD IepeBa C OMIMOKaMM 3aK/II0YaeTCsI B TOM, YTO OHO OyfeT
MepeK/IIoYaThbCss 0OpaTHO Ha IepBOHAYaIbHBIN TEKCT (C TeMU >Ke CaMbIMM OILIMOKa-
MM). B Takmx cnydasx aHammMsaTop fAeaeT BCe BO3MOXKHOE, YTOOBI IPEJOCTABUTH
CHMHTAKCUYECKOE [IEPEBO, KOTOPOE NPUTOJHO A/NA CEMAHTUYECKOrO YPOBHHA, IPU
HeoOXOAUMOCTI CO3fiaBasi “GpaHTOMHBIE Y3/bl. TakoJil IIOAXO[ MO3BOJsAET UHCTPY-
MEeHTaM BpOJie aBTO3aBepIIeHNs KOfa paboTaTh C HEMOJIHBIM KofoM. (BbIsacHUTSH,
ABJIAETCA U y3ell (aHTOMHBIM, MOXKHO C IIOMOIIBIO CBOICTBa IsMissing.)

BrisoB MeToma GetDiagnostics Ha CMHTaKCMY€CKOM J[iepeBe, CO3JaHHOM B
IpefbIylieM pasjeie, YKasblBaeT Ha OTCYTCTBME OIMIMOOK, HECMOTpsi Ha BbI3OB
Console.WritelLine 6e3 MMIOPTUPOBAHNUS MPOCTPAHCTBA UMeEH System. ITO XO-
pOLINit IpUMEP CpaBHEHUs] CUHTAKCUYECKOTO U CEMaHTUYECKOTO Pa3dopoB: mpo-
rpaMMa CMHTaKCUYeCK) KOPpPeKTHa M omybKa He MPOSBUTCA O TeX MOP, ITOKa MBI
He cobepeM Bce BMecTe, TOOABMM CCBUIKM Ha COOPKU ¥ 3aIIPOCUM CEMAHMUUECKYIO
MmoOenv, THe IPOUCXOAUT CBsI3bIBAHIUE.

O6xoA 1 Nnouck B sepese

Crpykrypa SyntaxTree HeliCTByeT Kak 00004YKa [Isi JPEBOBUJHON CTPYKTY-
pel. OHa MMeeT CCBUIKY Ha €IVHCTBEHHBIN KOPHEBOI y3eJ, KOTOPBII MOXHO IIONY-
YUTH C IIOMOIIBIO BbI3OBa MeTofma GetRoot:

var tree = CSharpSyntaxTree.ParseText (@"class Test

{

static void Main () => Console.WriteLine (""Hello"");
Py
SyntaxNode root = tree.GetRoot (),

Kopuesoit y3sen mporpammel C# mpencTtaBneH o6bekToM CompilationUnit
Syntax:

Console.WriteLine (root.GetType () .Name); // CompilationUnitSyntax

06xop AOYEPHUX dNIeMEHTOB

Knacc SyntaxNode mpepmnaraeTr gpyskecTBeHHble K LINQ Metonsr mis ob6xona
CBOMX JOYEPHMX Y3/I0B U JIeKceM. BoT mpocreiiime U3 HUX:

IEnumerable<SyntaxNode> ChildNodes ()
IEnumerable<SyntaxToken> ChildTokens ()

Vs npepgpigyiiero npuMepa Ciefyer, 4TO HAlll KOPHEBON y3€/l MMeeT €iMHCTBEH-
HbBIN JodyepHUit y3en tuma ClassDeclarationSyntax:

var cds = (ClassDeclarationSyntax) root.ChildNodes () .Single();
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MpbI MO>XeM BBIIIOTTHUTD IIepeuCIeHUe WICHOB 00beKTa cds b0 depes ero MeTox
ChildNodes, nub6o nmocpefncTBOM cBoiicTBa Members knacca ClassDeclaration
Syntax:

foreach (MemberDeclarationSyntax member in cds.Members)
Console.WritelLine (member.ToString());

C MOKa3aHHbIM HIDKE Pe3yIbTaTOM:
static void Main () => Console.WriteLine (""Hello"");

Cy1ecTByIOT TakKe MeTo#bl Descendant*, KOTOpble peKYpCHBHO CIYCKAIOTCA
K JO4YepHMM 3/IeMeHTaM. PeannsoBaTh mepednciaeHne AeKCeM, COCTABAIOUINX Hally
IPOrpaMMy, MOXKHO C/IeyIOIINM 06pa3oM:

foreach (var token in root.DescendantTokens ())
Console.WriteLine ($"{token.Kind(),-30} {token.Text}");

Bot pesynbrar:

ClassKeyword class
IdentifierToken Test
OpenBraceToken {
StaticKeyword static
VoidKeyword void
IdentifierToken Main
OpenParenToken (
CloseParenToken )
EqualsGreaterThanToken =>
IdentifierToken Console
DotToken .
IdentifierToken WriteLine
OpenParenToken (
StringLiteralToken "Hello"
CloseParenToken )
SemicolonToken ;
CloseBraceToken }
EndOfFileToken

OGP&TI/ITQ BHMMaHINE Ha OTCYTCTBUE Hp06e}IbHI>IX CIIMBOJIOB B pe3yJibTaTe.

3amena obpaiennus token.Text BbI30BOM MeTofia token.ToFullString mpuse-
7a OBl K MONTy4eHUI0 ITPOOETbHBIX CUMBOJIOB (M MI000J APYroil OIOTHUTETbHON
CHHTaKCcH4YecKoit nHbopmanun).

B npusenenHoMm HmKe Kopme MeTof DescendantNodes mcronb3yeTcda Ipy Ha-
XOXKIeHUY MeCTOIOJIOKEeHMS y3/Ia [/l Hallero oObABIeHNS MeTofa:

var ourMethod = root.DescendantNodes ()
.First (m => m.Kind() == SyntaxKind.MethodDeclaration) ;

Vnmm no-gpyromy:

var ourMethod = root.DescendantNodes ()
.0fType<MethodDeclarationSyntax> ()
.Single();
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B nmocneguem npumepe nepemennasa ourMethod nmmeer tun MethodDeclaration
Syntax, KOTOPBIII OTKPbIBAeT JOCTYI K IIOJIE3HBIM CBOJCTBAM, CIELM(PUIHBIM IS
o6baBneHnit MeToioB. CKaxkeM, ecy Obl B IIpuMepe CORep>Kanoch 6ojee OJHOTO
ollpefie/IeHNsI MEeTOZAa, M HY>KHO ObUIO HallTM TOJIBKO METOX C MMeHeM Main, To
MO>XXHO OBIIO GBI MOCTYIUTD TaK:

var mainMethod = root.DescendantNodes ()
.OfType<MethodDeclarationSyntax> ()
.Single (m => m.Identifier.Text == "Main");

Identifier — 2TO cBONCTBO Kinacca MethodDeclarationSyntax, KkoTopoe
BO3BpalllaeT JIeKCEMY, COOTBETCTBYIOLIYIO MAeHTU(UKATOPY MeTofa (T.e. ero mme-
H1). ITONy4uTh TOT )K€ CaMbIil Pe3yIbTaT MOXXHO M C OONBIINMN YCUTTUSMMU:

root.DescendantNodes () .First (m =>

m.Kind () == SyntaxKind.MethodDeclaration &&
m.ChildTokens () .Any (t =>
t.Kind () == SyntaxKind.IdentifierToken && t.Text == "Main"));

B kmacce SyntaxNode TakXe onpefieneHbl MeToAbl GetFirstToken u
GetLastToken, KOTOpble ABAAITCA SKBUBaJEHTaMM BBI3OBOB Descendant
Tokens () .First () m DescendantTokens () .Last ().

Ha 3ametky! BoisoB GetLastToken 6bicTpee BbI3oBa DescendantTokens () .Last (),
T.K. OH BO3BPallla€T NPAMYIO CCBIJIKY, 2 HE IIPOU3BOAUT IIEPEUNCIEHNE TI0 BCEM
IIOTOMKaM.

ITocKOMbKY y3/Ibl MOTYT COZlep>KaThb KaK JOYEpPHME Y3JIbl, TaK M JIEKCEMbI, OTHO-
CUTENBHBIN MOPAMOK CIEJOBaHMA KOTOPBIX MIMEET 3HAYEHME, TO CYIIECTBYIOT TaKXXe
METOJBI [UIS1 UX IEPEYMCIEHNA BMeCTe:

ChildSyntaxList ChildNodesAndTokens ()
IEnumerable<SyntaxNodeOrToken> DescendantNodesAndTokens ()
IEnumerable<SyntaxNodeOrToken> DescendantNodesAndTokensAndSelf ()

(Kmacc ChildSyntaxList peanmusyer unTepdeiic IEnumerable<
SyntaxNodeOrToken>, OBHOBpEMEHHO OTKPbIBas JOCTYH K CBOMCTBY Count m mH-
IeKcaTopy [is oOpaljeHNsI K 9/IeMeHTaM 10 IO3UIUAM.)

O6X0OmUTb MOMOJTHUTENBHYI0 CUHTAKCUYECKYI0 MHQPOPMaLMI0 MOXXHO HaIp:-
MY M3 y3/la C IIOMOIbI0 MeTONOB GetLeadingTrivia, GetTrailingTrivia
n DescendantTrivia. OgHako dYame BCero BBl OyfeTe NPOU3BOAUTH HOCTYI K
IOIIOJTHUTENbHOI CUHTAKCUIeCKOl MHpOpMaluy depe3 JEKCEMY, K KOTOpPOil OHa
IIPUCOEJVHEHA, ITOCPENCTBOM CBOMCTB LeadingTrivia m TrailingTrivia nek-
ceMmbl. VInu >xe mpu npeoOpasoBaHMM B TEKCT BbI MOITM OBl IIPUMEHSATb METOJ
ToFullString, KOTOPBII BK/IIOYaeT JOIMOTHUTEIbHYI0 CMHTAKCUYECKyI0 MHpoOpMa-
LIMIO B pe3y/bTar.

06xop poAUTENbCKUX 3N1eMEHTOB

VY375161 1 MeKceMbl UMEIOT CBOMCTBO Parent Tmna SyntaxNode.
It cTpykTypsl SyntaxTrivia “poAMTeNbCKMM 97IeMEeHTOM” SABJIAETCS JIEKCEMa,
TDOCTYyIIHasA 4epe3 CBOMCTBO Token.
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Y31bl TakKe pacHojaraloT METOZaMM, KOTOPbIe IOJHMMAIOTCS BBEPX IIO IEPEBY;
UX MMeHa CHabXXeHBbI peduKcoM Ancestor.

HaxoxpaeHue poyepHero 3fieMeHTa Mo ero CMeLLLeHuo

Bce y3nbl, /mekceMbl M JOIONHUTENbHAs CUHTaKcudecKas MHPoOpMaunus nme-
IOT CBOJCTBO Span Tuna TextSpan [ad yKasaHMA CMellleHUil Hadaja M KOHIA B
UCXOOHOM Kofie. B y3max m jlekcemMax TakXKe eCTb CBOJMCTBO FullSpan, KoTopoe
BK/IIOYaeT BEAYLIYI0 M 3aMBIKAIOIIYIO [OIOHUTEIbHYIO CUMHTaKCUIeCKyo MHGOP-
Manuio (Torga Kak CBOJCTBO Span ee He COfep)Xurt). Tem He MeHee, CBOMCTBO Span
y371a BKJIIOYaeT JJoOYepHMeE y37Ibl U JIEKCEMBbL.

PaGoTa co cTpyKTypoy TextSpan

Crpykrypa TextSpan uMeeT Ie/louMCAeHHbIe CBOIICTBA Start, Length u End,
KOTOpPBbIE YKa3blBAalOT CMMBOJIbHBIE CMEIIEHNA B MCXOMHOM Kofie. B Hell Taxxe
oIpefie/IeHbl TaKMe MEeTOAbl, Kak Overlap, OverlapsWith, Intersection un
IntersectsWith. Pasauna Mexy rnepekpbiTieM U Iepece4eHreM CBOAUTCA K
OTHOMY CUMBOJLY: [iBa IIPOMEXYTKA NePeKpbiearomcs, eCIv ONVH Ha4MHAETCA [0
OKOHYaHMUA Apyroro (<), TOrga Kak OHU Hnepecekarmcs, KOTfja MPOCTO COIpUKa-
caroTca (<=).

Knacc SyntaxTree oTKpbIBaeT JOCTYI K MeToAy GetLineSpan, KOTOpPBII IIpe-
obpasyeT cTpykTypy TextSpan B CTPOKOBOE M CMMBOJIBHOE CMelleHue. MeTop
GetLineSpan UTHOpUPYeET pe3yIbTaThl JelICTBUA MOObIX AUpeKTuB #1line, mpu-
CYTCTBYWOILINX B ICXOOHOM Kofie. EcTb Takke MeTop GetMappedLineSpan, Ko-
TOPBIN NMPUHMMAET BO BHMMaHIE YIIOMAHYTbIE€ JUPEKTUBBI.

C nmomombio MeTosioB FindNode, FindToken n FindTrivia kmacca SyntaxNode
00BbEKT-IIOTOMOK MOXKHO MCKATh IO MO3MLMA. DT METOHbl BO3BPAIIAIOT 00BEKT-II0-
TOMOK C HaVIMEHbBIIVM IIPOMEXYTKOM, KOTOPBIN IIOTHOCTBIO COREPKUT IMIPOMEXKYTOK,
YKasaHHbIV Ipyu BeI3oBe. CymlecTByeT Takke MeTof ChildThatContainsPosition,
MIPOU3BOAAIIMUI IMOUCK U Y3710B-IIOTOMKOB, U JIEKCEM.

Ecnu momck faeT B pesynabTaTe /iBa y3/la C UAEHTUYHBIMU IPOMEXYTKaMU
(06BIYHO [OYepHMIT M BHYYATBI y37bl), TO MeToh FindNode BO3BpaTUT BHe-
WHUN (popguTenbckuit) ysen. Takoe moBefjeHMe MOXXHO M3MEHUTD, MepefjaB METORY
getInnermostNodeForTie sHaueHue true B JOINOTHUTEIbHOM aPTyMEHTE.

Mertonpl Find* TakXe HpUMHMMAIOT HeoOsi3arenpHbI mapaMmerp findInside
Trivia tuma bool. B ciydyae mepemaum true MeTOZbI BBINOHAIOT IIOVICK Y3JIOB
WIN JIEKCEM TaKXe U BHYTPU CHIPYKMYyPUposanHoli 00ONOnHUMenvHol cuHmaxcutec-
koil ungopmayuu (cMm. pasgen “JlonmonmHuUTeNbHAs CUHTaKCU4YecKass MHpopmanus’
Jajee B IJIaBe).

CSharpSyntaxWalker

Eme opuH croco6 obxopa mepeBa IIpeflonaraeT cosfaHue IOAKIacca Kiacca
CSharpSyntaxWalker c¢ mepeomnpezneneHneM OfHOro um 6oee 13 ero COTEH BUP-
TyaJIbHBIX METOMOB.
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Crenyrommuit K1acc IMOACYNTHIBAET KOTMYIECTBO ONEpaTopoB if:

class IfCounter : CSharpSyntaxWalker

{
public int IfCount { get; private set; }
public override void VisitIfStatement (IfStatementSyntax node)

{
IfCount++;
// BeI3BATh ©a30BLIA METOI, €CJM HYXHO CIOYCTUTLCH
// K OOUEpHUM BJIEMEHTAaM.
base.VisitIfStatement (node);
}
}

Bort kak ero 3a/1eliCTBOBATh:

var 1fCounter = new IfCounter ();
ifCounter.Visit (root);
Console.WriteLine ($"I found {ifCounter.IfCount} if statements");

Pesynbrar sKBMBajIeHTEH BBIIIOIHEHUIO TAKOTO KOJa:
root.DescendantNodes () .OfType<IfStatementSyntax> () .Count ()

Hanucanne cpencrBa 06Xofa CMHTaKCUCa MOXKET OKa3aThCsl JIerde, YeM MCIIOIb-
30BaHMe MeTOfoB Descendant* B 6ojee CIOXXHBIX CIy4asX, KOrga HEOOXORMMO
IepeoIpesie/siTh MHOXXeCTBO MeTonoB (oTyacTu motomy, uro C# He oOmajjaeT BO3-
MO>XXHOCTBIO COIIOCTaB/IeHMs IO 06pasiy, Ipucyiieil s3biky F#).

ITo ymomuanmio knacc CSharpSyntaxWalker mocemaer TONBKO Y3JIBI.
YT06Bl MOCETUTDH JIEKCEMBI UM [LOIOMHUTENBHYIO CHMHTAKCHYeCKylo uHpopma-
1110, IoTpebyeTcss BbI3BaThb 0a30BbIl KOHCTPYKTOP CO 3Ha4YeHMEM IlepedMcaeHus
SyntaxWalkerDepth, KoTOpoe ykasbiBaeT >KemaeMywo IIybmHy (y3en->aekcema->
OOMOTHUTENbHASL CMHTaKCM4YecKass nHopmanys). 3aTeM MOXXHO IEepeornpemesiTh
MmeTonpl VisitToken u VisitTrivia:

class WhiteWalker : CSharpSyntaxWalker // TlocumTeIBAET
// TpoBesibHbE CYMBOJIEL

public int SpaceCount { get; private set; }
public WhiteWalker () : base (SyntaxWalkerDepth.Trivia) { }

public override void VisitTrivia (SyntaxTrivia trivia)

{

SpaceCount += trivia.ToString() .Count (char.IsWhiteSpace);
base.VisitTrivia (trivia);
}
}

Ecnu ymanuth BpI3OB 6a30BOrO KOHCTPYKTOpa U3 KOHCTpyKTOpa WhiteWalker,
TO MeTof VisitTrivia He 3amyCTUTCA.
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JononHutenbHas CMHTaKcu4yeckas I/IHq)OpMaLWIﬂ

HomonHnuTenpHass CMHTaKCUYecKass uHGopManus mpeqHasHavYeHa [UIsi Kofa, KO-
TOpBIIT TOC/Ie pazbopa KOMIUIATOP MOXKET IOYTK IIOTHOCTHIO MTHOPUPOBATH B
CMBIC/Ie TIOCTpOeHMs BBIXO#HOM cObopku. Crofa BXOAAT MpoOebHble CUMBOJIbI, KOM-
MeHTapun, XML-noKyMeHTaIMsl, JUPEKTUBDI MPenporeccopa n Koj, SBISIINICS
HEaKTVBHBIM 13-3a YCJIOBHOJ KOMIIVIIALIVN.

O6s13aTenpHble TIPOOeNTbHbIE CUMBOJIBI B KOfle TaK)Ke pacCMaTPUBAIOTCS KakK JIO-
[O/IHUTE/IbHASI CUHTaKcu4deckas uMHQopMmanmsa. XOTs OHa >KM3HEHHO BaKHa s
pasbopa, mocie MPOU3BOACTBA CHMHTAKCUYECKOTO AepeBa HEOOXOOMMOCTbh B HeEN
oTnagaer (BO BCAKOM CIydae, CO CTOPOHBI KOMIWIATOpPaA). [lomonHuTebHAsA CUH-
Takcrdeckas MHGOPMAIVs MO-IPeXXHEMY BaKHa IJIs MEPeKTI0YeHNsT 06paTHO Ha
IepBOHAYa/IbHbIV VICXOGHBIN KO,

JomonunuTenpHas CMHTaKCM4YecKass nHGOpMaLMsa IPUHAIJIEXNUT JIeKCeMe, C KO-
TOpOJi OHa cocefcTByeT. Ilo cornameHMio aHanM3aTop IOMeljaeT IIPoOeTbHbIE
CUMBOJIBI ¥ KOMMEHTAapuUl, CIeAylollye 3a JeKCeMOll, B KOHell CTPOKU (BHYTpb 3a-
MBIKAIOI[ell JOIOTHUTENIbHOM CMHTaKCU4YecKoi mHpopmarun nexcemsr). Bee, uro
HaxXOJUTCs IOC/Ie STOTO, aHAAM3aTOP TPAKTYeT KaK BeRYLIYIO JOIOTHUTETbHYIO
CUHTaKCUUIeCKyIo MHOpMaIMio s clenyiomieit nekcemsl. (CyLecTBYIOT UCKIIOYe-
HMSA [JIs MO3UIMIT B CaMOM Hadaje u B KoHIe darina.) Ecnu Bbl cosmaere mekce-
MBI TporpaMMHO (cM. pasgen “TpaHchopManys CMHTaKCHYECKOro fiepepa’ flajee B
I7IaBe), TO MOXKeTe IIOMeIaTh MpobebHble CUMBO/BI B MI060e MecTo (v BooOije
He IIOCTYIIaTh TaK, e/ He cobupaeTech BBIMONHATH IIpeobOpas3oBaHKe O0OpaTHO B
JMCXONHBIN KOJ):

var tree = CSharpSyntaxTree.ParseText (@"class Program
{
static /*kommeHTapuii*/ void Main () {}
Py
SyntaxNode root = tree.GetRoot () ;

// HaliTu JjlekceMy KJIOUEBOI'O CJIOBa static:
var method = root.DescendantTokens () .Single (t =>
t.Kind () == SyntaxKind.StaticKeyword) ;

// BHIBECTU IOMOJIHUTEJIbHY CHMHTAKCUUECKYH MHOOPMALMI BOKPYT
// JlekceMHl KJIoUeBOT'O cJjioBa static:
foreach (SyntaxTrivia t in method.LeadingTrivia)
Console.WriteLine (new { Kind = "Leading " + t.Kind(), t.Span.Length });

foreach (SyntaxTrivia t in method.TrailingTrivia)
Console.WritelLine (new { Kind = "Trailing " + t.Kind(),
t.Span.Length });

Hiuke mmokasaH BBIBOS:

{ Kind = Leading WhitespaceTrivia, Length =1 }

{ Kind = Trailing WhitespaceTrivia, Length =1 }

{ Kind = Trailing MultiLineCommentTrivia, Length = 11 }
{ Kind = Trailing WhitespaceTrivia, Length =1 }
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[AvpekTnBbl npenpoeccopa

Mo>keT 10Ka3aTbCs CTPAHHBIM, YTO OUPEKTUBBI IIPENPOLECcCOpa CYUTAIOTCA JI0-
MOJTHUTENIbHOM CYHTAKCUMYeCKOl MHQOpManyell, yIUTbIBas 3HAYUTETbHOE BO3Me-
CTBME Ha BBIBOJ, KOTOpPOe OKa3bIBAI0T HEKOTOpPBbIe AMPEKTUBHI (B 4aCTHOCTH, HU-
PeKTUBBI YCIIOBHOV KOMIIVUIAIINN).

ITprunHa B TOM, YTO AMPEKTUBHI IIPENpoIleccopa CeMaHTUIeCK) 06pabaThIBaIoT-
Cs1 CaMUM aHaJIM3aTOPOM, T.€. BHIIIOJIHEHNE IpeBapUTe/lIbHON 00paboTKM — 3ajiada
aHammsaropa. Ilocne 5TOro He OCTaeTCA HUYErO TAKOrO, YTO KOMIIMIATOP HO/DKEH
SBHO IIPMHMMATh BO BHUMaHue (KpoMme #pragma). B menax mmmocTpaunm mapaiiTe
IOCMOTPMM, KaK aHa/IM3aTOp 06pabaTbIiBaeT AUPEKTUBDI YCIOBHOVM KOMIMIALUN:

#define FOO

#1if FOO

Console.WriteLine ("FOO is defined"); // Cumsos FOO omnpezerneH
#else

Console.WriteLine ("FOO is not defined"); // Cumsos FOO He ompemeseH
#endif

IIpounTaB gupektuBy #if FOO, aHaNMM3aTOP 3HAET, YTO CMMBOJI FOO omnmpeneneH,
HO3TOMY CJefylollas 3a Hell CTPOKa pa3bupaercss 0OBIYHBIM 00pa3oM (KakK y3/Ibl U
JIeKCEMBI), B TO BpeMs KaK CTpOKa KOjfla, HaXOAAIIasCs 3a JUPEKTUBOI #else, pas-
6upaercsa B DisabledTextTrivia.

Ha 3ameTtKy! IIpu BbI30Be MeToga CSharpSyntaxTree . Parse MOXKHO IIPefOCTaBUTD
JOIIO/IHUTE/IbHbIE CMMBOJIbI IIPENPOLIeCCOpPa, CKOHCTPYUPOBAB 1 IlepefiaB JaHHOMY
MeTopy 9Kk3eMIuiAp CSharpParseOptions.

CnepoBaTenbHO, O7arofjapsi yCIOBHOM KOMIIMIALIMM 9TO MMEHHO TOT TEKCT, KO-
TOPBIIl MOXKET ObITh MPOUTHOPMPOBAH M HAXORUTCS B KOHIIE HOMOMTHNUTENTbHON CUH-
Takcu4ueckoit uHpopmanuy (T.e. HEAaKTUBHBI KOX M CaMM AMPEKTUBBI YCIOBHOI
KOMITMJIALIAM).

HupekTtuBa #line obpabaTbiBaeTcsi aHAJOTMYIHO B TOM CMBIC/IE, YTO OHA UUTA-
eTcsi U MHTeprpeTnpyercs aHannsatopoM. CobpaHHas MHOpMALMs PUMEHSETCS
IIpM BbI3OBE MeTofla GetMappedLineSpan Ha CMHTAaKCUMYECKOM JepeBe.

HOupexTuBa #region ceMaHTMYeCKM IIyCTa: €JMHCTBEHHAsA POJIb aHAIK3aTOpPa
3aK/II0YaeTCsl B IIPOBEPKe TOTO, YTO JUPEKTUBaM #region cOOTBETCTBYIOT JUPeEK-
BBl #endregion. JupekTuBsl #error u #warning takke ob6pabaTbIBalOTCs aHa-
JIU3aTOPOM M NPUBOAAT K TeHepalyuy omMOOK U IpeRyIpeKIeHNiT, KOTOpble MOX-
HO IIPOCMOTPETDH, BbI3BAB MeTOJ, GetDiagnostics Ha fepeBe WM y3JI€.

VccnenoBanme COmep>XMMOro AUPEKTUB IPENpoIeccopa MOXET ObITh B PAaBHON
CTENIeHM ITOJIE3HBIM U IS LieJiel, BBIXOAAIINMX 332 PaMKM IIPOM3BOACTBA BBIXOJHOIN
cOopky (ckaxkeM, IOACBETKA CHMHTAaKcuca). ITo obnerdaeTcss MOCPEACTBOM CHIPYK-
MypPUPOBAHHOTI DONONHUMENBHOLE CUHMAKCUYECKOU UHPOPMAUUL.

CTpyKTypupOoBaHHasa [ONOJNIHUTENbHAA CUHTaKcMyeckas nHdpopmauums

Cyl1ecTBYIOT /iBa BUJja JOMOHUTEIbHOV CMHTAKCUYECKO MHPOPMALIL.
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e HecTpyKTypupoBaHHas JONOMHUTETbHAsA CHMHTaAKcMYecKasa MHGpopmamms.
KoMmMeHTapuy, npobenpHble CUMBOBI U KOM, KOTOPBI/I HEaKTUBEH M3-3a YC-
JIOBHOJ KOMIIMJIALIVN.

e CTpyKTypMpOBaHHasA NONOTHUTETbHAasA CUHTAKCHMYeCcKasd MHPOpManuA.
HOupexTussl npemnpoueccopa u XML-gokymeHTanu:a

HecTpykTypupoBaHHasA [ONOTHUTENbHAA CMHTaKcudeckass MHPOpMaLuA Tpak-
TyeTCA MCK/IIOYUTENIbHO KaK TEeKCT. C [Ipyroil CTOpOHbBI, CTPyKTypUpOBaHHasA J0-
HOJTHUTENbHAsT CMHTaKCU4YecKas MH(pOpMalLsa pacronaraeT TakXke ¥ COREP>KUMBIM,
KOTOpOe pa3bupaeTca B MUHMATIOPHOE CUHTaKCUYECKOe JiepeBo.

CaorictBo HasStructure cTpykTypnl SyntaxTrivia ykaspiBaeT, IpUCYTCTBY-
eT JIN CTPYKTYpUPOBAaHHAA JOIOJHUTE/IbHASA CUHTaKCU4YecKass MHGOpMaIys, a METO,
GetStructure BO3BpalljaeT KOPHEBOI y3€/l 11 MUHMATIOPHOIO CUMHTAKCUYECKOTO JiepeBa:

var tree = CSharpSyntaxTree.ParseText (Q"#define FOO") ;

// B LINQPad:
tree.DumpSyntaxTree () ; // LINQPad oToBpaxaeT CTPYyKTYyPUPOBAHHYI
// OOMNOJIHUTEJNBHYKH CUMHTAaKCUUECKY MHOOPMALMI B BUIYyaJIM3aTOpPe.

SyntaxNode root = tree.GetRoot();

var trivia = root.DescendantTrivia () .First();
Console.WriteLine (trivia.HasStructure); // True
Console.WritelLine (trivia.GetStructure() .Kind());

// DefineDirectiveTrivia

B cnyyae pupekTuB Ipenpoleccopa MOXXHO I€peXOOUTb HENOCPeNCTBEHHO
K CTPYKTYPMPOBAHHOII [[OIIOJTHUTENIBHON CHHTAKCUYeCKOV MHGPOpPManuu, BBI3bI-
Basg MeTof, GetFirstDirective kmacca SyntaxNode. MMmeeTcs Tak)ke CBOMCTBO
ContainsDirectives, npegHasHadeHHOE /A yKa3saHMA Ha HalIu4ue CUHTAKCHU-
Yeckoit nHGoOpMaLun Mpenporeccopa:

var tree = CSharpSyntaxTree.ParseText (Q@"#define FOO");

SyntaxNode root = tree.GetRoot () ;

Console.WriteLine (root.ContainsDirectives); // True

// directive - 3TO KOPHEBOM y3eJl CTPYKTYPUPOBAHHOM

// HOMNOJIHUTEJNBLHOM CHMHTAKCUUYECKOM MHOOPMALIAN :

var directive = root.GetFirstDirective();

Console.Writeline (directive.Kind()); // DefineDirectiveTrivia
Console.WritelLine (directive.ToString()); // #define FOO

// ECny OVPEeKTUB ObUIO OOJiblle, TOTIA MBI MOXEM MOJIYUMTH

// ux crenywoumM o0BpasoM:
Console.WriteLine (directive.GetNextDirective()); // (null)

IMocne monydyeHus ysjna MONONHUTENbHON CUMHTAKCUYECKONW MHGOpPMALMM MBI
MOXXeM IIPMBECTM €ro K creuuduyHOMYy TUIY M OOpaliaTbCsi K CBOVCTBAM, Kak
HOCTyNanu Obl C TIOOBIM JPYTUM Y3/I0M:

var hashDefine = (DefineDirectiveTriviaSyntax) root.

GetFirstDirective () ;
Console.WriteLine (hashDefine.Name.Text); // FOO
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Ha 3ameTky! Bce y37bl, nekceMbl U [JOTOMHUTENbHAS CUHTaKCUYecKass MHPOpMAIs
UMEIOT CBOMCTBO IsPartOfStructuredTrivia, KOTOpoe yKasbiBaeT Ha TO, AB-
JISIETCSI 7TV JaHHBI 0OBEKT YacThIO AepeBa CTPYKTYPUPOBAHHOI HOIOTHUTENIbHOI!
CUHTaKCU4YeCKOl MHPopManuu (T.e. IPOUCXOAUT OT 0ObEKTa HOIIOTHUTEIbHON
CUHTaKCH4YeCKOl MHpOopMaLnn).

TpaHchopmMauns CMHTAKCUYECKoro aepeBa

C nomoinpio Habopa MeTOROB (OOMBIINHCTBO U3 KOTOPBIX IPENCTABIIAIT COOO0II
paciiupsionie MeTOfbI) CO CIeAYIOIMMM ITpedpuKcaMy MOXHO “MoAuuuupoBaTh”
V37IBI, JIEKCEMBI U JOTIOTHUTEIbHYI0 CMHTAKCUYECKYI0 MHPOpMALIo:

Add*

Insert*

Remove*

Replace*

With*

Without*

ITocKONIbKY CMHTaKCMYEeCKME [IepPeBbs ABNIAITCA HEM3MEHAEMBIMU, BCE 3TU Me-
TO[bl BO3BpPAIllal0OT HOBBIN 00 BEKT C >KelaeMbIMU MO]II/ICI)I/IKaHI/IHMI/I, OCTaBJIsASL UC-
XOIHBIN 06BEKT HEe3aTPOHYTHIM.

O6paboTka N3MeHeHUn B UCXOZHOM Koae

Ecnu BBl cTpomTe, CKaxxeM, penakTop kopga C#, TO [JO/KHBI OOHOBISATH CUH-
TaKCMUeCcKoe JiepeBO Ha OCHOBe M3MeHeHMII, BHECEHHBIX B MCXOMHBIN Kof. Kimacc
SyntaxTree umMeer Merop, WithChangedText, BHITONHAIOIINI MMEHHO TAKYIO pa-
60Ty: OH 4aCTMYHO pa3bupaeT MCXOJHBIN KOJ 3aHOBO, 06as3upysicp Ha Mopudmka-
I[MAX, KOTOpPbIE ONNCAHBI C MOMOUIBI0 9K3eMIULsIpa kmacca SourceText (M3 mpo-
cTpaHCTBa MMeH Microsoft.CodeAnalysis.Text).

YTo6BbI cO3maTh 3K3eMIUIAp Kaacca SourceText, BBI3OBUTE €ro CTATUYECKUI
MeToj; From, IlepeflaB eMy 3aBepIIEeHHBbIl MCXOAHBIN Kof. 3aTeM Jjid CO3[aHUs CUH-
TaKCUYECKOIO JiepeBa MOXXHO MCIIO/Ib30BaTh IPUBEEHHDBIN HIDKE KOJ:

SourceText sourceText = SourceText.From ("class Program {}");
var tree = CSharpSyntaxTree.ParseText (sourceText);

B kayecTBe anmbpTepHATUBBI 3K3eMIUIAP Kinacca SourceText MOXXHO NOTYy4YUTH
JUUISL CYIIECTBYIOIIETO JepeBa, BbI3BaB €ro Meton GetText.

Terepp sourceText MOXXHO “OOHOBUTH” C MOMOILBIO MeTofa Replace wnm
WithChanges. Hanmpumep, BOT Kak 3aMeHMUTb IepBble IATb CMMBOJIOB (class)
CMMBO/IaMI struct:

var newSource = sourceText.Replace (0, 5, "struct");

Haxkowner;, Mmo)xHo BbI3BaTh MeTon WithChangedText Ha fgepeBe mjist ero 0OHOB-
JIEHUA:

var newTree = tree.WithChangedText (newSource);
Console.WriteLine (newTree.ToString()); // struct Program {}
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Co3plaHuMe HOBbIX Y3/10B, NIeKCEM U AOMONHUTENIbHON CUHTaKCUYeCcKomn
MHdOpMaLMM C MOMOLLbIO Knacca SyntaxFactory

CraTuueckue MeToAbl Kaacca SyntaxFactory Im03BOIAIT NPOrpaMMHO CO3ja-
BaTb y3JIbl, IEKCEMbI U [JOIIOJIHUTE/NIbHYI0 CHMHTAKCUYIECKYI0 MH(OPMAIMIO, KOTOPYIO
MOYKHO TIPMMEHATDh A “TpaHcHopMauuy’ CYILIeCTBYIOIINX CUHTAKCUYECKUX fepe-
BbEB MM [Is IOCTPOEHNUsI HOBBIX [€PEBbEB C HYJIA.

CaMol1 TPYZHOI 4acTbl0 3TOrO IIpoliecca ABJAETCA BbIACHEHUE TOTrO, y3JIbl U
JIeKCeMbl KaKOTO BUIA HY)XHO CO3[IaBaTh. PellleHMe MpemycMAaTpuUBaeT MpefBapu-
TeJIbHBIN pasbop >KeaeMoro mpuMepa KOfa C I[e/bI0 MICCIAeSOBaHNUs Pe3yabTaToB
B BU3ya/M3aTOpe CUHTAKCMCA. B KauecTBe mpuMepa IpPeRCcTaBUM, YTO HEOOXOZIMO
CO3[JaThb CMHTAKCUYECKMIT y3e/l ISl CIeAYIOLero Koja:

using System.Text;
BusyanusupoBarb CMHTaKCH4YeCKOe JiepeBo i atoro kozia B LINQPad moxkHO Tak:
CSharpSyntaxTree.ParseText ("using System.Text;") .DumpSyntaxTree () ;

(MBI MOoxeM mpoBecTu pazbop koja using System.Text; 6e3 ommbOK, IO-
TOMY YTO OH JOIYCTMM KaK 3aBeplleHHas, XOTb U (YHKIMOHA/IbHO IIycTas Hpo-
rpamma. BonpmMHCTBO Apyrux ¢pparMeHTOB Koja IHOTpebyeTcs IMOMeIlaTh BHYTPb
ompefeNeHNs MeToja M/UIU TUIIA, YTOOBI UX pa3bop cTam BO3MOYKHBIM.)

Pe3ynbpTaT mMMeeT IOKa3saHHYI HUXKe CTPYKTYPY, B KOTOpPOIl Hac MHTepecyeT
BTOpOI1 y3en (T.e. UsingDirective u ero NOTOMKN):

Kind Token Text

CompilationUnit (node)
UsingDirective (node)
UsingKeyword (token) using
WhitespaceTrivia (trailing)
QualifiedName (node)
IdentifierName (node)
IdentifierToken (token) System
DotToken (token)
IdentifierName (node)
IdentifierToken (token) Text
SemiColonToken (token) ;
EndOfFileToken (token)

Hauap usHyTpy, Mbl 0OHapy>kuBaeM jBa y31a IdentifierName, pomuTenbCkuM y3-
JIOM KOTOPBIX sAB/sieTcst QualifiedName, YTO MOXKHO CO37aTh CIERYIOIINM 00pasoMm:

QualifiedNameSyntax qualifiedName = SyntaxFactory.QualifiedName (
SyntaxFactory.IdentifierName ("System"),
SyntaxFactory.IdentifierName ("Text"));

MbI ucnonbp3yeM IeperpyXeHHylo Bepcuio Metofa QualifiedName, mpuHMMalo-
myio jgBa ugeHtndukaropa. OHa BCTaBIIAET JIeKCeMY TOYKM aBTOMATUYECKI.
Terepb ysen He0OXOAMMO IOMECTUTb BHYTPb UsingDirective:

UsingDirectiveSyntax usingDirective =
SyntaxFactory.UsingDirective (qualifiedName) ;
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ITockonbKy MBI He yKasblBaeM JIEKCEMBI ISl K/IIOYEBOTO CA0Ba Using mam 3a-
BepIIalolell TOYKM C 3aIATO, TaKMe JIeKCeMbl CO3[AI0TCs U [OOaBISIOTCS aBTO-
MaTu4ecKu. TeM He MeHee, aBTOMAaTMYeCKU cO3/laBaeMble JleKCEMbl He BK/IIOYAIOT
npobenbHble CUMBOJIBL. DTO He IPEeNATCTBYeT KOMNWIALMY, HO IIpeoOpasoBaHue
7iepeBa B CTPOKY JJaCT B pe3y/bTaTe CMHTAKCUYECKM HEKOPPEKTHBIN KOZ:

Console.WriteLine (usingDirective.ToFullString()); //usingSystem.Text;

YcTpaHnuTh Ipo6iIeMy MOXKHO BBI30BOM MeTofa NormalizeWhitespace Ha y3sie
(1M OMHOM M3 ero IpefIIeCTBEHHMKOB); TaKoe IeiiCTBYe aBTOMaTU4eCcKM [oOas-
7Is1eT SOIOTTHUTENbHYIO CUHTAKCUUIECKYI0 MH(OPMALNIO A/IsI IPOOETbHBIX CMBOJIOB
(obecmeunBasi KOPPEKTHOCTh U YUTAOEBHOCTD). VImn ke B 1e/isiX OOMbIIEro KOHT-
pons mpoGebHbIe CUMBOJIBI MOXKHO HOOAaBUTD SABHO:

usingDirective = usingDirective.WithUsingKeyword (
usingDirective.UsingKeyword.WithTrailingTrivia (
SyntaxFactory.Whitespace (" ")));
Console.Writeline (usingDirective.ToFullString()); //using System.Text;

JI1s KpaTKOCTM MBI 3aflefiICTBYyeM CYyIeCTBYIOLyIo ekceMy UsingKeyword ysia,
K KOTOpOMY H006aB/isieM 3aMBIKAIOIIYIO TOIIOTHUTEbHYI0 CUHTAKCUIECKYI0 MHGOP-
Manuio. Mbpl Mo Obl CO3[aTh SKBUBAJIEHTHYIO JIEKCEMY C OONBUIMMU YCUIMAMU,
BbI3BaB SyntaxFactory.Token (SyntaxKind.UsingKeyword).

@OyHaIPHBI LIAT 3aK/I0YaeTCsl B fobaBneHnn ysna UsingDirective k cyiec-
TBYIOLIIEMY WIVM HOBOMY CMHTAaKCH4YECKOMY JepeBy (WM, BbIpaXKasch TOYHee, K KOp-
HEBOMY Y371y fepeBa). [Ijist 3TOro Mbl IPUBOAVM KOPHEBOII y3e/ CYIeCTBYIOLIEro fie-
peBa k Tuny CompilationUnitSyntax u Bbi3biBaeM MeTof AddUsings. 3aTeM MbI
MOXXEM CO37JaThb HOBOE JIEPEBO U3 TPaHCPOPMUPOBAHHON eIVIHUI[BI KOMIIVIISIIA:

var existingTree = CSharpSyntaxTree.ParseText ("class Program {}");

var existingUnit = (CompilationUnitSyntax) existingTree.GetRoot() ;

var unitWithUsing = existingUnit.AddUsings (usingDirective);

var treeWithUsing = CSharpSyntaxTree.Create (
unitWithUsing.NormalizeWhitespace());

Ha 3ametKy! IloMHMTE, YTO BCE YACTM CMHTAKCUUECKOTO JiepeBa ABAIOTCSA HeU3Me-
HsAeMbIMU. Bp130B AddUsings Bo3BpalllaeT HOBBII y3€Jl, OCTAB/IAA UCXONHBIN y3er
He3aTpPOHYThIM. VITHOpMpOBaHue BO3BpalllaeMOro 3Ha4eHMsI — IYTb K oInoKe!

Tak xax Mbl BpI3Bamy MeTofi NormalizeWhitespace Ha efuHMUIIe KOMIUIALNMY,
BbI30B TOoString Ha JepeBe BBIAACT CMHTAKCUYECKM KOPPEKTHBIN U YnTaOeIbHBI
Kofi. B kadecTBe anmbTepHaTMBBI MBI Mornu Obl J06aBUTHh K usingDirective sB-
HYIO JOIIOIHUTENbHYI0 CMHTAKCUYECKYI0 MHGPOPMALMIO JI/I1 HOBOI CTPOKM:

.WithTrailingTrivia (SyntaxFactory.EndOfLine ("\r\n\r\n"))

Cospanne efMHMUIBI KOMIWIALMK ¥ CMHTAKCUYECKOTo JiepeBa C HY/IA IpefcTaB-
nsieT coboit moxoxmit mporecc. I[TpocTeiimmit MOAX0M COCTOUT B TOM, YTOOBI Ha-
YaThb C MyCTOV eAMHMIIbI KOMIM/IALIMM U BbI3BaTbh Ha Hell mMerTof AddUsings, Kak
MBI IIOCTYIAIN paHee:

var unit = SyntaxFactory.CompilationUnit ().AddUsings (usingDirective);
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Jo6aBnTh K TaKOJ eAVHMI[e KOMIVWISIIIVY OIIpefe/IeHUsI TUIIOB MOXKHO IyTeM MX

CO30aHUA B AaHAJIOTMYHON MaHepe U BbI30Ba MeToja AddMembers:

// Co3maThb MPOCTOe IMNyCTOe OlpelelieHre KJIacca:
unit = unit.AddMembers (SyntaxFactory.ClassDeclaration ("Program"));

HakoHery, lepeBO MOXXHO CO3[aTh:

var tree = CSharpSyntaxTree.Create (unit.NormalizeWhitespace());
Console.WritelLine (tree.ToString());

Bort BBIBOR:

using System.Text;
class Program{}

CSharpSyntaxRewriter

H)'IH 607ee CI0XKHBIX TpaHCCl)OpMaIH/If/'I CUMHTAaKCMYE€CKOIo fgepeBa MOXHO co3la-

BaTb IOAK/IACChI Kmacca CSharpSyntaxRewriter.

Knacc CSharpSyntaxRewriter moxox Ha CSharpSyntaxWalker, KOTOpbIN

paccmarpuBaincs paHee (cM. pasgen “CSharpSyntaxWalker”), 3a uMcKIoO4YeHUEM
TOrO, 4TO KaKJbl/i MeTOZ, Visit* IpMHMMAET ¥ BO3BPAIAET CMHTAKCUYECKIII y3€Tl.
3a cyeT BO3BpallleHMsI CYLUIHOCTHM, OT/IMYAIOIIENCS OT IepefaHHolM, CHMHTAaKCIUYeCKoe
IepeBO MOXKHO “TlepenychiBaTh .

Hanpumep, crepyromuii Kaacc U3MeHsIeT VIMeHa OOBABICHUII METOJOB, Ipefi-

CTaB/IAA VIX CMMBOJ/IaMM BEPXHETO PErmcrpa:

class MyRewriter : CSharpSyntaxRewriter
{
public override SyntaxNode VisitMethodDeclaration
(MethodDeclarationSyntax node)
{
//"3ameHnTs" MOeHTUOMKATOP MEeTOIa €TI0 BEepCHEN B BEePXHEM PEerucCTpe:
return node.WithIdentifier (
SyntaxFactory.Identifier (
node.Identifier.LeadingTrivia,

// COXpaHmThb CTapyl IOMNOJHUTENbHYD CMHTAKCUUECKYID MHOOPMALIMO
node.Identifier.Text.ToUpperInvariant (),
node.Identifier.TrailingTrivia));

// COXpaHUTL CTapyl NOMOJIHUTEJBHYKH CUHTAKCUUECKYKD MHOOPMALIM

}
}

Tenepp ¢ kmaccom MyRewriter MOXXHO paboTarh:

var tree = CSharpSyntaxTree.ParseText (Q"class Program
{

static void Main () { Test(); }

static void Test () { }
P
var rewriter = new MyRewriter();
var newRoot = rewriter.Visit (tree.GetRoot());
Console.WriteLine (newRoot.ToFullString()):;
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Hwnxe mokasaH BbIBO:

class Program

{
static void MAIN() { Test(); }
static void TEST () { }

}

O6paruTte BHMMaHue, YTO BbI30OB Test B ITAaBHOM MeTOJi€ He OB MepenuMeHO-
BaH, IOTOMY YTO MBI IIOCEIIaaN TOIbKO 00Bs6/eHUs YIEHOB, UTHOPUPYSI obpauie-
Hust. OEHAKO sl HAJeXXHOTO IeperMEeHOBAaHMs OOpallleHnit Mbl SO/DKHBI OBITH B
COCTOSAHUM ONpPEeNeNnATb, OTHOCATCA M BBISOBBI MeToja Main mmm Test K Tuiy
Program, a He K KAKOMY-TO JIpyrOMy TuUIly. B Takoil cuTyauuu OJHOIO JIMIIb CHH-
TAKCUIECKOTO JiepeBa HELOCTATOYHO; HaM TaKXKe HY)XHa CeMaHmuueckas mooeno.

OObeKTbI KoMnmunaumn n ceMaHTn4yeckmue mopenu

O6bekT KOMNINIAOUM 3aK/IH4Ya€T B cebe CUMHTAKCUYECKUE AE€pEBbA, CCBUIKN U
ImapaMeTpbl KOMIIMIALIVN. On CIIY>KUT OBYM I E/IAM:

e paspelnTh KOMOWIALMIO B OMOMMOTeKy n1nbo mcrnonHseMbli ¢aiin (pasa BbI-
IycKa);

® OTKPBITH JOCTYII K CeMaHTUYeCKOil MOJeNy, KoTopas IpepnaraetT nudopma-
M0 O CUMBOJIaX (IIOJTy4YeHHYIO OT CBSI3BIBaHUA).

CeMaHTHYeCKash MOJeIb HeoOXOnMMa ISl pealn3aluy TaKUX QPYHKIMOHAIbHBIX
CpelCTB, KaK IEePEeMMEHOBAaHNE CMMBOJIOB MIM NPESOCTABJIEHNE CHMCKOB aBTO3a-
BEpLIEHN KOfia B pefaKTope.

Co3paHue obbeKkTa KOMNUAALUN

HesaBucumo OT TOro, 3aMHTepecOBaHbl BBl B BblJaue 3allpOCOB K CeMaHTUYeC-
KoMt MoOnenn vian B IIpOBEONEHUN TIOJTHOM KOMINIANNN, IIEPBbIM IIAarom 6YI[CT Co-
3JaHue sk3eMIvsipa CSharpCompilation ¢ mepepadeil KOHCTPYKTOPY (IIPOCTOro)
MMeHU cOOpKM, MOJIeXKalell CO3/JaHuIo:

var compilation = CSharpCompilation.Create ("test");

ITpocToe umsi cOOpKM Ba)KHO, Ha’ke eC/Iy Bbl He IUITAHMPYETE BBIIYCKAThb COOPKY,
IIOCKO/IBKY OHO (HOPMUPYET 4aCTh YAOCTOBEPEHNS TUIIOB BHYTPM OOBEKTa KOMIIM-
JIALUN.

ITo ymMonm4aHMIO IIpefIIosIaraeTcs, 4YTO BBl XOTUTE CO3[aTh OMbmmoTeKy. JIpyroit
BIJ, BBIBOJA (OKOHHBIN MCIOTHAEMBIIT (pariyl, KOHCOMbHBIN UCITONMHsIEMBbI1 dalil u T.1.)
MOYKHO yKa3aTh CIEeAYIOLUM 06pasoM:

compilation = compilation.WithOptions (

new CSharpCompilationOptions (OutputKind.ConsoleApplication));

KoHcTpykTop kiacca CSharpCompilationOptions mumeeT 6oree fecsiTKa He-
00s13aTe/IbHBIX NTapaMeTPOB UIA OIINIL, KOTOpPble MOXKHO IlepefjaBaTb KOMIIMIATO-
py. Hapumep, 4T06bI BKIIOYUTD ONTUMM3ALNY KOMIMIATOPA M Ha3HAUYUTh COOpKe
CTPOro€ MM, Hy>KHO IIOCTYINUTh TaK:
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compilation = compilation.WithOptions (
new CSharpCompilationOptions (OutputKind.ConsoleApplication,
optimizationLevel:OptimizationLevel.Release));

3areM MbI 6yfeM HOOaBIATh CMHTAKCHYeCKue AepeBbs. Kakmoe cuHTaKcm4eckoe
IepeBO COOTBETCTBYeT “¢ailyly’, KOTOPBI IO/DKeH OBITh BK/IIOYEH B OOBEKT KOM-
ML

var tree = CSharpSyntaxTree.ParseText (@"class Program

{

static void Main () => System.Console.WriteLine (""Hello"");
P
compilation = compilation.AddSyntaxTrees (tree);

B saxmoueHue moHamob6uTCs cocnaTbcs Ha cOopku Bpemenu BornonHenus NET.
ITOCKOIBKY C/IO)KHO B TOYHOCTH OIIPENENNTh, KaKoe codyeTaHme cOOpok morpebyer-
Cs1, J7Ierde BCErO COCNIAaThCs Ha Bce cOopkm. Crremyrommii KOf Bo3BpaljaeT Bce cOop-
k1 BpeMmeHu BbinonHenuA .NET (maroc mo6ble cOOpKM, Ha KOTOpble MMeeT CCBhIIKM
BBI3BIBAIOIIEE IPUIOKEHME):

string trustedAssemblies = (string)AppContext.GetData
("TRUSTED PLATFORM ASSEMBLIES");
string[] trustedAssemblyPaths =
trustedAssemblies.Split (Path.PathSeparator);

Ha 3ametky! Ob6parure BHMMaHMe, YTO KOJ BO3BpaljaeT cOOPKM BpeMeH!U BBINOJI-
HeHMsA, KOTopble crenuduyunbl a1 Tekyueir miargopmel u Bepcun NET. Ecin
BBl IUTaHMpPYeTe MCIONb30BaTh Roslyn mms xommmasuuu 6m611MOTEK, KOTO-
pble OyAyT KOPpeKTHO paboTaTh IOJ, YIpaB/leHMeM pasHbIX IIaTopMm u Bep-
cuit NET, Torga B3aMeH HO/DKHBI IPUMEHATH CChUIOYHbIe cOOpKM. CChIIOYHbIE
c6opku poctynHsl B NuGet-naketre Microsoft.NETCore.app.ref (s
.NET Core), Microsoft.AspNetCore.App.ref (gnas ASPNET Core) u
Microsoft.WindowsDesktop.app.ref (miz Windows Forms/WPF).

3aTeM CChUIKM MO>XHO ,T_[O6aBI/ITI) K IMponeccy KOMIIMIALINN:

var references = trustedAssemblyPaths.Select
(path => MetadataReference.CreateFromFile (path));

compilation = compilation.AddReferences (references);

BrisoB MeToma MetadataReference.CreateFromFile mpMBOAUT K YTEHUIO
CONEP>KMMOTO COOPKM B MaMsATh, HO 6e3 mpuMeHeHMsT 0ObIYHON pedriekcun. Bsamen
MeTOJ] MCIIO/Ib3YeT BBICOKOIIPOM3BOANUTEIbHOE ITEPEHOCHMOe CPENCTBO YTeHus cHo-
pok (System.Reflection.Metadata), KOTopoe ycTpaHseT HeOOXOAUMOCTb B CO-
3maHuu o6bekTa Assembly. (Cosmanne o6bekTa Assembly MOXKET OKasaTbCa MeJl-
JIeHHBIM, B pe3y/nbrare 4ero Qain coopku 6ymer 6IO0KMpPOBATLCA IO TeX IOP, MOKa
IpOLIeCC He 3aBEPIIUTCS.)

Ha 3ameTtky! Oxsemnnap peanusanunu PortableExecutableReference, nomyua-
eMbIll 13 MeTtofla MetadataReference.CreateFromFile, MOXXeT UMeTb 3Ha-
YUTENbHBI OTIEYATOK B MaMATH, TaK YTO Oy[bTe OCTOPOXKHBI M YHep>KMBaliTe
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TOJIBKO CCBUIKM, KOTOpble HY>KHbI. KpoMe TOro, ecu Bbl 0OHAPYXWM/IN, YTO HEOf-
HOKPATHO CO3JlaeTe CChUIKM Ha OHY U TY >Xe COOPKY, TO IOJIe3HO 064yMaTh IIpH-
MeHeHMe Kellla (M/iea/IbHBIM OyHeT Kelll, XpaHALII c/1abble CCBUIKN).

Bce peiicTBMA MOXXHO BBINOJHUTD 3a OfVH IIal, BbI3BAaB MEPErpy>KEHHYIO Bep-
curo Metoga CSharpCompilation.Create, KOTOpasA NMPUMHUMAET CUMHTAKCUYECKNE
IepeBbs, CChUIKM U IapaMeTpbl. VM >ke MOJKHO MCIIONIb30BaTh TEKY4MII CMHTAKCUC
B €IVIHCTBEHHOM BBIPa>KE€HIN:

var compilation = CSharpCompilation.Create ("...")
.WithOptions (...)
.AddSyntaxTrees (...)
.AddReferences (...);

JAnarHoctuka

KoMnunsaums Mo)KeT TeHepupOoBaTh OMIMOKM M HpefyIpeXAeHNs, faKe eCIu B
CUHTAKCUYEeCKNUX JepeBbsX OTCYTCTBYIOT owmbku. IIpuMepoM MoxeT OBITb HeLO-
CTamllee MMIIOPTUPOBaHNMEe MPOCTPAHCTBA MMEH, OlleYaTKa IIPM CChbUIKE Ha MMHA
TUIIA WIM 4YieHa M HeyJjaBllieecAd BblBefeHMe IapaMeTpa Tuma. [l MoaydeHus
OIMOOK U npenynpexaeHnn MMOHaJOOUTCA BBI3BaTh MeTOf GetDiagnostics Ha
00bexTe KOMNWIALMY. B pe3ynbraT OyAyT BKIIIOUEHBI TaKXKe ¥ TI00ble CMHTaKCH-
YecKye OIIMOKMA.

Bbinyck cOopkm

Co3spaHne BBIXOHON COOPKM CBOAUTCS IPOCTO K BBI3OBY MeToja Emit:

EmitResult result = compilation.Emit (Q@"c:\temp\test.exe");
Console.WritelLine (result.Success);

Ecnu 3nayenmem result.Success aBasgerca false, Torga EmitResult umeeT
TaKXXe CBOJMCTBO Diagnostics, mpefHasHaueHHOe IS yKasaHMs Ha OIIMOKY, KO-
TOpble IPOV3OLIIN BO BpeMs BBINNyCKa (CIOfa BXOAUT M AMATHOCTMKA U3 IIpeplIec-
TBylIuX 9ranos). Ecim meron Emit TepnuT Heymady m3-3a ommbku ¢aioBoro
BBOZIa-BBIBOJ]A, TO BMECTO Ilepefauy KOIOB OUIMOOK OH CTeHepupyeT UCKIIOUYEeHNe.

B .NET 5+ n .NET Core pacmupenne .dll [ODKHO yKa3bIBaTbCA [aKe /A
KOHCOJIBHBIX VJIM OKOHHBIX IPUJIOXKeHMIT. YTOOBI BBHIIOTHUTD IPUIOXKEHNE, TOTPe-
Oyercs 3anycTuth dotnet.exe ¢ myTeM K coopke .dl1l.

Mertop Emit Takke IO3BOJAET yKas3blBaTh NIyTbh K dariry .pdb (mns oTmnamod-
Hoit nHpopmanym) u myTh K ¢ainy XML-gokyMeHTanuu.

Bbigaya 3arpocoB K CeMaHTM4YeCcKon Moaenu

Bri3oB Metoma GetSemanticModel Ha 00'beKTe KOMIMISIIMM BO3BpAIIAeT Ce-
MaHmMuYuecKy0 Mooeny Hs CUHTaKCUYeCKOTO fiepeBa:

var tree = CSharpSyntaxTree.ParseText (@"class Program

{

static void Main() => System.Console.WriteLine (123);

Py
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var references =
((string)AppContext.GetData ("TRUSTED PLATFORM ASSEMBLIES"))
.Split (Path.PathSeparator)
.Select (path => MetadataReference.CreateFromFile (path));

var compilation = CSharpCompilation.Create ("test")

.AddReferences (references)
.AddSyntaxTrees (tree);

SemanticModel model = compilation.GetSemanticModel (tree) ;

(IlpmumHa, IO KOTOPOJ HEOOXOAMMO yKa3bIBaTh [epeBO, CBs3aHa C TeM, 4TO
00BeKT KOMIWIALNNA MOXET COfEepP>KaTh MHOXKECTBO [iepeBbeB.)

Mo>xHO 6BII0 6Bl HPEIONOXKNUTh, YTO CeMAaHTUYECKas MOJeNTb I0X0Xa Ha
CUHTaKCUYeCKOe JIePEBO, HO C GOIbLUIMM KOMMYECTBOM CBOVCTB U METOHOB 1 60-
Jlee IeTaaM3UPOBAHHON CTPYKTYpOil. DTO He TaK; HeT HUKAKOW BCeoOBbeMIIIoLLei
DOM-mopenu, Kotopast 65 acCOLMMPOBAIACh C CEMAHTUYECKO MOfenbo. BsameH
BBl pacronaraete HabOpOM METO[OB, BbI3BIBAEMbIX [JIsI [IOTTYYEHNS] CEMAHTUIECKON
nHpoOpMALMM O KOHKPETHOI MO3VUIUY MM y3/Ie B CMHTAKCUYECKOM JepeBe.

BbIBOZ M3 CKa3aHHOTO — BBI He MOXKETe “MCC/IefOBaTh CEMAaHTUYECKYI0 MOJeNb
HOKO6HO TOMY, KaK O0OLUINCH GBI C CMHTAKCUYECKUM AepeBOM, U paboTa ¢ Hell
ILOBOJIBHO ITOXOXKa Ha Urpy “20 BOIPOCOB”: mpobjeMa 3aKII04YaeTcss B TOM, YTOOBI
OTBICKATh NpaBuIbHblE BOMPOCH. CyliecTByeT OKOIO 50 OGBIYHBIX U PACIINPSIO-
I[MX METONOB; B HACTOALIEM pasfieie Mbl PaCKpoeM psifi Hambojiee pacpoCTpaHeH-
HBIX METOJOB, B YaCTHOCTH, Te, KOTOPbIe [eMOHCTPUPYIOT IMPUHIINIIBI UCIIO/NIb30Ba-
HUSL CEMAHTIUYIECKO MOEIN.

[Tpopo/kast MpeRbIAYINiI IIPUMepP, Mbl MOI/IM Obl 3allpOCUTh MH(POPMALIO O
CUMBOJIAX I UAeHTHPUKaTOopa WriteLine cremyrommuM obpasoM:

var writeLineNode = tree.GetRoot () .DescendantTokens () .Single (
t => t.Text == "WritelLine") .Parent;

SymbolInfo symbolInfo = model.GetSymbolInfo (writeLineNode) ;
Console.WritelLine (symbolInfo.Symbol);
// System.Console.WriteLine (int)

Crpykrypa SymbolInfo — 3T0 060/71049Ka A/ CUMBOJIOB, HIOAHCBI KOTOPOII MBI
BcKope o6cynum. HauneM ¢ cuMBOJIOB.

CnmBonbl

»  «

B cuHTakcnueckoM fmepeBe uMeHa, nomoOHbIe“System”, “Console” u “WriteLine”,
pasbuparmTcsa kak udeHmuguxamopvs (ysen IdentifierNameSyntax).
MaenTudnkaTopbl Maao 4TO 3HAYAT, ¥ CMHTAKCUYECKUII aHAIU3ATOp He IIPeIIpu-
HMMaeT HUKAKUX AENCTBMII A MX “TIOHMMAaHUSA, a TONBKO NMPOBOLUT pasjm4iue
MeX/y HUMMU ¥ KOHTEKCTHBIMM KITFOUEBBIMU CIIOBAMIU.

CeMmaHTHYeCKasA MOfIe/Ib TaKXKe CIIOCOOHA TpaHC(HOPMUPOBATH UIEHTU(DUKATOPBI
B CUMB0/Ibl, KOTOpPBble UMeT MHbOopMannio o Tuie (BbIXOgHbIE JaHHbIE (a3bl c6s-
3vI8AHUS).

Bce cumBomnbl peannsyiotr nuatepdeiic ISymbol, XOTS mIst KaKGOrO BUAA CUMBO-
JIOB TIpefycMOTpeH 6onee criennuduyHpi nHtepdeiic. B Hamem npumepe “System’,
“Console” n “WriteLine” oTobpa)kaloTcsi Ha CUMBOJIBI CTIEAYIOUMX TUIIOB:
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"System" INamespaceSymbol
"Console" INamedTypeSymbol
"WriteLine"  IMethodSymbol

Hexoropsie Tunbl cuMBONIOB Bpofie IMethodSymbol MMEIOT KOHILIENTYaJIbHbIN
aHaJIOr B IIPOCTpPaHCTBe MMeH System.Reflection (MethodInfo B gaHHOM ciy-
4ae); TOTAA KaK psf APYIMX TUIIOB CMMBOJIOB, TaKuX Kak INamespaceSymbol, aHa-
JIOTOB He MMEIOT. JTO OOBICHAETCA TeM, YTO cucTeMa TUIOB Roslyn cymectByer
IUI OKa3aHMsA IIOMOUIM KOMIMJIATOPY, B TO BpeMsA Kak cucreMa Tunos Reflection
npenHasHadeHa it coperictBusi cpeme CLR (mocre Toro, Kak MCXOFHBIN KOJ MCYe3aer).

Tem He MeHee, pabora ¢ Tunamu ISymbol BO MHOrOM Hof0OHa NMPUMEHEHUIO
API-unTepdeiica pedekcum, KOTOpbIil O omucaH B rnaBe 18. JlaBaiiTe pacim-
PMM IpebIAyINii IpuMep:

ISymbol symbol = model.GetSymbolInfo (writeLineNode) .Symbol;

Console.WritelLine (symbol.Name) ; // WriteLine
Console.WriteLine (symbol.Kind); // Method
Console.WriteLine (symbol.IsStatic); // True
Console.WriteLine (symbol.ContainingType.Name) ; // Console

var method = (IMethodSymbol) symbol;
Console.WriteLine (method.ReturnType.ToString()); // void

BriBopm B mociemHell CTpOoKe Koja MIUIIOCTPUPYeT TOHKoe ornndme oT API-
uHTepdeiica pedexcun. O6paruTe BHUMaHUe Ha TO, YTO CI0BO “void” mpencrabie-
HO B HIDKHEM perucrtpe; 3To siBissercs cuenmouxanneit C# (API-unrepdeiic ped-
nexcun 6Ge3pasnudeH K si3bikaM). ITogo6HBIM >ke 00pa3oM BbI30B MeTofa ToString
Ha Tune INamedTypeSymbol mas System.Int32 BosBpamjaer “int”. EcTp koe-4To
ellle, 4ero He ymacTcs Jooutbesa ¢ nmomombio API-uHTepdeiica pedexcun:

Console.WriteLine (symbol.Language); // C#

Ha 3ametky! Bnaromaps nanmumio API-mHTepdeiica CMHTaKCMYECKUX JepeBbeB
KJ/IaCChl, MPeICTaB/IAPNINEe CMHTAKCUMIECKUEe Y3/Ibl, OT/INYAIOTCS JIA A3bIKOB C#
n Visual Basic (Xx0Ts1 OHM COBMECTHO MCIONIB3YIOT aOCTPAaKTHBIN 6a30BbIN TUII
SyntaxNode). 9To MMeeT CMBICT, T.K. SI3BIKM O0JafaiOT PasHON JEKCUYeCKON
crpykrypoii. ITo koHTpacTty ISymbol 1 Npou3BOIHBIE OT Hero MHTepdelichl pas-
nemnsorcsa Mexay C# u Visual Basic. OgHako MX BHyTpeHHMEe KOHKPETHBIE peajn-
3alUU CHeyu@duUUHbL I KaXIOTO S3bIKa, a BBIBOJ, IIOJIy4aeMblil U3 UX METOMOB,
OTpa)kaeT OT/INYMA, XapaKTePHbIe [/l TOTO UM MHOTO S3BbIKA.

MO>XHO Tak>Xe BBISICHUTD, OTKy/la IIOCTYIIVMJI CUMBOJIL

var location = symbol.Locations.First();
Console.WritelLine (location.Kind); // MetadataFile
Console.WritelLine (location.MetadataModule

== compilation.References.Single() // True

Ecnu cumBOn 6bUT ompefe/ieH B NMpUHAJJIeXallleM HaM MCXORHOM Koje (T.e. B
CUHTaKCUYeCKOM JiepeBe), TOI/la CBOMCTBO SourceTree BO3BPATUT TaKoe JlepeBo, a
CBOJCTBO SourceSpan — €ro MeCTOIIONIOXKEHNE B JlepeBe:
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Console.WriteLine (location.SourceTree == null); // True
Console.WriteLine (location.SourceSpan); // [0..0)

YacTU4HBIN TUI MOXKET VMMETb MHOXXECTBO OIIpefie/IeHUiI ¥ COOTBETCTBEHHO
MHO>KECTBO MeCTOIIOIOKEHUIA.

IIprBeneHHDBINT HIMKE 3allpOC BO3BpAIllA€T BCe NEePEerpy>XeHHble BEPCUM METOAA
WriteLine:

symbol.ContainingType.GetMembers ("WriteLine") .O0fType<IMethodSymbol> ()

MoyxHO Tax>Xe BBI3BIBaTb MeToj ToDisplayParts Ha cumBosne. OH BO3Bpa-
TUT KOJJIEKIMIO “gacTeil’, KOTOpble O0OpasylT IOMHOE MMs; B AaHHOM Cydae
System.Console.WritelLine (int) BKJIIOYaeT 4YeTbIpe CUMBOJIA, OTHE/NAeMbIe
IpYyT OT Apyra sHaKaMy ITyHKTYaLluu.

SymbolInfo

Ecnu BB peanusyere cpefCcTBO aBTO3aBepIIEeHNA KO/A Il KAKOTO-TO PeJaKTopa,
TO BaM IIOHaJJOOUTCS IMOJIy4aTh CMMBOJIBI Ji/Isl KOJA, KOTOPBIl IIOKa ellje He 3aBep-
HIEH WU ABIAETCA HEKOPPEKTHbIM. Hanpumep, B3I/IAHUTE Ha CIEeAYIOLMI He3aBep-
HIeHHBI KO

System.Console.Writeline (

ITockonbky Meron WritelLine IeperpyskeH, COIOCTAaBIE€HME C €JMHCTBEHHON
peanusanuert ISymbol HeBO3MOXHO. B3ameH He06X0yMO IIPeIOKUTD MOIb30Ba-
Te/II0 BapMaHTbI Ha BbIOOp. [l Takoll IienyM B CEMaHTUYECKOW MOJenM MMeeTCs
MeTof, GetSymbolInfo, BosBpamawomuil cTpykTypy ISymbolInfo, KoTopas co-
TIEepP>KUT IOKa3aHHbBIE Jlajiee CBOJCTBA:

ISymbol Symbol
ImmutableArray<ISymbol> CandidateSymbols
CandidateReason CandidateReason

B cnydae omm6ky WM HEOZHO3HAYHOCTYU CBOMCTBO Symbol BosspamjaeT null,
a cpoyicTBO CandidateSymbols — KOMIEKIMIO C HAaWJIY4YIIVMM COBIAJEHUAMMN.
CpoiicTBo CandidateReason BosBpalaeT IepedycIeHMe, COOOIaliee O TOM,
YTO MMEHHO IOIIO HE TaK.

Ha 3ametky! Yt0o6BI monyunts MHPOpManuio o6 ommbKax ¥ IpefynpeKgeHusax
I pasfena Koja, MO>KHO TaK)Ke BbI3BaTh MeToj GetDiagnostics Ha cemaH-
TUYECKOV MOJENN, yKasaB eMy CTpyKTypy TextSpan. BeisoB GetDiagnostics
6e3 apryMeHTOB 9KBMBAaJIeHTEH BBI3OBY TOTO JX€ CaMOrO METOfa Ha 0OBbeKTe
CSharpCompilation.

ﬂOCTynHOCTb CMMBOJI0OB

B unTepdeiice ISymbol uMeercs cBoiictBo DeclaredAccessibility, koTopoe
YKa3bIBaeT, ABMAETCA M CUMBOJT OTKPBITBHIM, 3alMIIEHHBIM, BHYTPEHHUM U T.J.
Tem He MeHee, A OnpefieIeHNA NOCTYIHOCTHM 3alaHHOTO CMMBOJIAa B KOHKPETHOI
TOYKe MICXOHOTO KOfIa 3TOro HeflocTarouHo. CKakeM, JIOKa/IbHbIe IlepeMeHHbIe 06-
JafjaloT JIEKCMYeCK) OTPaHMYEHHOI O0IacThi0 BUAMMOCTY, a 3allMINEHHbIE WICHBI
KJIacca JOCTYIIHBI B MeCTaX MCXOJHOTO KOZa, OTHOCAIIMXCA K BHYTPEHHOCTAM 3TO-
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ro KJjIlacca WIM ero IPOM3BOAHBIX KaaccoB. CIpaBUTBbCA C 3afiaueil IIOMOXET METOf,
IsAccessible kmacca SemanticModel:

bool canAccess = model.IsAccessible (42, someSymbol);

3mech MeTon IsAccessible Bo3Bpaiaer true, ecmm someSymbol MOXKeT ObITh
LOCTYIIEH IIO0 CMeleHMIo 42 B MICXOOHOM KOfie.
O6bsBNEHHble CUMBOTbI

Bri3oB mMeTofa GetSymbolInfo Ha OOBSIBIEHUM THUIIA MM YIEHA HE MPUBOIUT
K IIOJy4eHUIo Kakux-nmubo cuMmBonoB. Hampumep, mpefmonoxum, 4to Tpebyercs
CUMBOJ Oj1 MeToma Main:

var mainMethod = tree.GetRoot () .DescendantTokens () .Single (

t => t.Text == "Main") .Parent;
SymbolInfo symbolInfo = model.GetSymbolInfo (mainMethod) ;
Console.WriteLine (symbolInfo.Symbol == null); // True

Console.WriteLine (symbolInfo.CandidateSymbols.Length); // 0

Ha 3ametky! ITprem npuMeHUM He TONBKO K OOBABICHUSIM TUIIOB/WIEHOB, HO I K JIIO-
6oMy y311y, TTie 6600UMCA HOBBIII CUMBOIL, @ He HOMpebisermcs CyeCTBYIOMINIL.

YT06BI HONYYUTh CUMBOJT, HEOOXOMMO B3aMeH BbI3BaThb MeTof GetDeclaredSymbol:

ISymbol symbol = model.GetDeclaredSymbol (mainMethod) ;

B ornmuume or GetSymbolInfo meron GetDeclaredSymbol nmubo ycIenrHo
3aBepuaeTcs, 160 HeT. (Ecnmu OH TepnmuT Heyhady, TO M3-3a TOTO, YTO HE MOXKET
HaTH JOIYCTUMBI y3e/l 0ObAB/IEeHNS.)

B kauecTBe ellje 0HOTO NpUMepa pacCMOTPUM MeTop Main ciepyrouiero Buaa:

static void Main ()

{
int xyz = 123;
}

Tun XYZ MOXHO BbIACHUTDH TaK:

SyntaxNode variableDecl = tree.GetRoot () .DescendantTokens () .

Single (

t => t.Text == "xyz") .Parent;
var local = (ILocalSymbol) model.GetDeclaredSymbol (variableDecl);
Console.WritelLine (local.Type.ToString()); // int

Console.WriteLine (local.Type.BaseType.ToString());
// System.ValueType
Typelnfo

Muorpa HyxHa nHGOpPMaLMA O TUIIE BBIpa’KeHUA VN NIUTepasa, JI KOTOPOTro
ABHbIE CUMBOJIBI OTCYTCTBYIOT. B3ITIAHUTE Ha CIERYIOMIA KO

var now = System.DateTime.Now;
System.Console.WriteLine (now — now);
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Yrto6pl OmpefenuTh TUIN BBIPAXXEHMs NOW — NOW, MBI BbI3bIBA€EM METO[
GetTypeInfo Ha ceMaHTUUYECKOW MOJENN:

SyntaxNode binaryExpr = tree.GetRoot () .DescendantTokens () .Single (
t => t.Text == "-") .Parent;

TypeInfo typeInfo = model.GetTypelInfo (binaryExpr):;

Crpykrypa TypeInfo umeer fgBa cBolicTBa, Type u ConvertedType. Ilocnegnee
yKaspIBaeT THUII IIOCJIe TI0OBIX HeABHBIX NPeobpa3oBaHMIL:

Console.WriteLine (typeInfo.Type); // System.TimeSpan
Console.WriteLine (typeInfo.ConvertedType); // object

ITockonbky meTop Console.WriteLine meperpy»eH jisa npuema tuna object,
HO He TimeSpan, MPOM3OLUIO HesiBHOe IpeoOpasoBaHMe B object, KOTopoe ObLIo
NOATBEP)KAEHO cBOMCTBOM typeInfo.ConvertedType.

Mowuck cumBONOB

Mo1HOM BO3MOXXHOCTBIO CEeMaHTUYECKOV MOAeNy ABISAETCS CPefCcTBO 3alpa-
MVBAHMA BCEX CMMBOJIOB, HAXOOAIINXCA B O6J'IaCTI/I BUIOMMOCTU, O/IA KOHerTHOI‘O
MecCTa MCXOJHOTO Kopa. PesynpratoM OymeT ocHoOBa A1A (GOPMUPOBAHNA CIMCKOB
IntelliSense, xorpa monb3oBaTeII0 HYXKEeH IepedeHb JJOCTYITHBIX CYMBOJIOB.

Y1068I MOJIYYUTH TaKO#l CIMCOK, HeoOXOmMMO OPpOCTO BbBI3BATh METO[
LookupSymbols, mepemap €My >KelaeMOe CMeIleHMe B MCXOOHOM Kope. Hipke
NpefCTaB/IeH 3aBepLICHHBIV NIpUMep:

var tree = CSharpSyntaxTree.ParseText (@"class Program

{

static void Main ()

{
int x = 123, y = 234;

}
Py
var references =
((string)AppContext.GetData ("TRUSTED PLATFORM ASSEMBLIES"))

.Split (Path.PathSeparator)
.Select (path => MetadataReference.CreateFromFile (path));

var compilation = CSharpCompilation.Create ("test")
.AddReferences (references)
.AddSyntaxTrees (tree);

SemanticModel model = compilation.GetSemanticModel (tree);

// HaTu mOCTyIHEE CHMMBOJIEL B Hauvajle 6-11 CTPOKM:
int index = tree.GetText () .Lines[5].Start;

foreach (ISymbol symbol in model.LookupSymbols (index))
Console.WriteLine (symbol.ToString());

Bot pesynbrar:
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Yy
X

Program.Main ()
object.ToString ()
object.Equals (object)
object.Equals (object, object)
object.ReferenceEquals (object, object)
object.GetHashCode ()
object.GetType ()
object.~0bject ()
object.MemberwiseClone ()
Program

Microsoft

System

Windows

(B c1y4dae MMIIOPTUMPOBAaHNMA IIPOCTPAaHCTBA IMEH System Mbl YBUAVM COTHU [0O-
IIO/THUTE/IbHBIX CMMBOJIOB NI TUIIOB, OIIPENEIEHHBIX B 3TOM IIPOCTPAHCTBE ]/IMCH.)

Mpumep: nepenmeHoBaHNe CMMBONA

YTOOBI IPOAEMOHCTPUPOBATh PACCMOTPEHHBIE CPELCTBA, AaBaliTe HAIMIIEM Me-
TOJ, IIepeMMEeHOBaHMs CUMBOJIA, KOTOPBIII HaJie>)KHO paboTaeT B GONBIIMHCTBE Clie-
HapueB MCIONb30BaHuA. B yactHOCTM:

® CUMBOJI MOXET OBITH TUIIOM, WIEHOM, JIOKAaJIbHOI I€pPEMEHHO, MePeMEHHOI
IvarasoHa VIM IIepeMEeHHON LIMKJIa;

® MOXKHO yKa3bIBaTh CUMBOJ IUOO B MeCTe €ro nprMeHeHus, 1160 B TOYKE ero
00O'bABIIEHUS;

e B ClIy4ae KJacca WIN CTPYKTYpbl OyAYyT IeperMEHOBAaHbI CTaTMYECKUe KOHC-
TPYKTOPBI ¥ KOHCTPYKTOPBI 3K3eMIIIAPOB;

e B Clydae kjmacca OymeT IeperMeHOBaH puHamusarop (HecTpyKTop).

14 KpaTKOCTM MBI OIyCTMM HEKOTOpPBbI€ NPOBEPKM, TaKMe KaK BBbIICHEHUE, He
JCIIONIb3YETCA JIM y)K€ HOBOE MM M He OTHOCUTCS NI CUMBOJI K KpaeBOMY CJIy4alo,
KOIZla IepeyMeHOBaHMe NoTepnuT Heypady. Hamr meton 6ynmeT mpuHMMAarh BO BHU-
MaHI€e TOJIbKO OAVHOYHOE CHMHTAKCUYECKOE NEPEBO, IO3ITOMY OH IIOIYYUT CIAEHYIO-
LIYIO CUTHATYPY:

public SyntaxTree RenameSymbol (SemanticModel model,

SyntaxToken token,
string newName)

OQHMUM OY4EeBUAHBIM CIIOCOO0M peanusanumy ABAAETCA CO3[aHMe IMOAKIAacca Kjac-
ca CSharpSyntaxRewriter. OgHako 6ojee 3/1€raHTHBIN U TMOKUIT IIOIXO[ 3aKJII0-
qJaeTcd B TOM, '~ITO6I)I 3aCTaBUTb METO[ RenameSymbol BBI3BIBAaTh KaKOM-TO HU3-
KOYPOBHEBBIII METOJ], KOTOPBI/I BO3BPAILA€T TEKCTOBbIE IIPOMEXKYTKY, IOM/IEXKAINE
reperMeHOBaHUIO:

public IEnumerable<TextSpan> GetRenameSpans (SemanticModel model,
SyntaxToken token)

fnasa 27. Kownunstop Roslyn | 81



OTO NO3BOJIAET PElaKTOPY BBI3BIBATb METOJ, GetRenameSpans HaNpAMYIO U IIpU-
MEHSITh TONBKO M3MeHeHNsA (BHYTPM TPaH3aKIMyU OTMeHBI), n3beras yTepu COCTOs-
HUsI pElaKTOPa, YTO B MPOTUBHOM C/Tydae MOXKET IMPUBECTU K 3aMeHE BCETO TEKCTA.

B pesynpraTe Meron RenameSymbol CTaHOBUTCS OTHOCUTEIBHO IPOCTON 000-
JIOYKOV BOKPYr GetRenameSpans. Mbl MoXeM MCIONb30BaTh MeTof WithChanges
Knacca SourceText Amd MpUMeHEHUS IOCAENOBATEIbHOCTY M3MEHEHUI B TEKCTE:

public SyntaxTree RenameSymbol (SemanticModel model,
SyntaxToken token,
string newName)

IEnumerable<TextSpan> renameSpans = GetRenameSpans (model, token):;
SourceText newSourceText = model.SyntaxTree.GetText () .WithChanges (

renameSpans.Select (span => new TextChange (span, newName))
.OrderBy (tc => tc));

return model.SyntaxTree.WithChangedText (newSourceText);

}

Mertop WithChanges reHepupyer UCKIIOYEHME, eC/IM MU3MEHEHNUA He ObUIU YIIO-
pAIOYEHBI; MMEHHO IIOTOMY MbI BbI3bIBaeM MeTof OrderBy.

Temepb MBI HO/KHBI HamMcaTb MeTofi GetRenameSpans. IlepBpIM fietoM Heo6-
XOMMO HalTU CUMBOJI, COOTBETCTBYIOLUI JIEKCEME, KOTOPYIO Mbl XOTUM II€penMe-
HOBaTb. JIekceMa MOXeT ObITh 4acTbIO MO0 OObSBIEHNA, MNO0 YIOTPeOIeHNsI, TaK
4YTO MbI CHayajia BbI3bIBaeM MeTOJ GetSymbolInfo, u ecnu pe3ynbTaToOM OKaXKeTCs
null, Torga BBI3BIBaeM MeTop GetDeclaredSymbol:

public IEnumerable<TextSpan> GetRenameSpans (SemanticModel model,
SyntaxToken token)
{

var node = token.Parent;

ISymbol symbol = model.GetSymbolInfo (node).Symbol
?? model.GetDeclaredSymbol (node);
if (symbol == null) return null; // CuMMBOJ OJIS [I€pEMMEHOBAHUSI
// OTCyTCTByeT.

[anee moTpebyeTcs HalTU ONpefeleHUs CUMBOIA. VIX MOXHO IMONy4uUTh U3
cBoiicTBa Locations cumBona. (YdeT MHOXKeCTBa MECTOIIONIOKEHMIT obecliednBaeT
HaJleXXHYI0 paboTy B ClleHapuy C YaCTMYHBIMU KIacCcaMy M METOHAMU, XOTSA /A
TOT0, YTOOBI HaHHBIM IpUMep CTa/l MPUTOJHBIM B C/Iy4ae YaCTUYHBIX KJIACCOB, €ro
CrlefoBao Obl paclIMPUTh pabOTOI ¢ MHOXKECTBOM CUHTAKCUYECKUX JlepeBbeB.)

var definitions =
from location in symbol.Locations
where location.SourceTree == node.SyntaxTree
select location.SourceSpan;

Terepp HEOOXOAVMO HaWTH CIydan ymoTpeOneHMs: cuMBosa. Mbl HauMHaeM C
IIOVICKa JIEKCEM-IIOTOMKOB, JIMeHa KOTOPBIX COBIIA[AIOT C MMEHeM CUMBOJA, T.K. 3TO
OBICTPBIT CIIOCOO OTCeATb GOBIIMHCTBO JIeKCeM. 3aTeM MbI MOXKEM BBI3BaTb METOJ
GetSymbolInfo Ha POOUTENHCKOM y3JI€ IEKCEMbBI U YBUIETb, COOTBETCTBYET I OH
CUMBOJIY, KOTOPBIII HY>KHO IepeyMEeHOBATb:
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var usages =
from t in model.SyntaxTree.GetRoot () .DescendantTokens ()
where t.Text == symbol.Name
let s = model.GetSymbolInfo (t.Parent).Symbol
where s == symbol
select t.Span;

Ha 3ameTtky! Omepaiinu, oTHOCSIIMECS K CBA3BIBAHUIO, TaKue KakK 3ampoc nabopma-
LMY O CUMBOJIE, UMEIOT TeHI€HUNIO BBIIIOJIHATbCS MeJlJ/IEHHee ollepaluii, KOTOpble
PpaboTaT TOMBKO C TEKCTOM VI CUHTAKCUYEeCKUMIU JiepeBbsiMu. IIpuyunHa B TOM,
YTO MPOLIECC CBSI3BIBAHMS MOXKET TPebOBaTh IIOMCKA TUIIOB B COOpKax, MpUMeHe-
HMS TIPAaBUJI BbIBEeJJeHNUsI TUIIOB U IIPOBEPKM PACIIMPSAIOIINX METOOB.

Ecnu cumson IIpencTaBIg€eT coboit YTO-TO, OT/INMYarouieeca OT MMEHOBAHHOTIO
THUIIA (HBT[HGTCH JIOKAJIbHOM HepeMeHHOI?I, HCPEMCHHOﬁ[ guara3oHa n T.l'[.), TO pa60Ta
celaHa 1 MOJXHO BO3BpalllaTb ONIPE€NE/IEHNA BMECTE CO CIIy4YasaMU YHOTpe6}IeHI/IHZ

if (symbol.Kind != SymbolKind.NamedType)
return definitions.Concat (usages);

Ecnyu cuMBON — MMEHOBAHHBIN THUII, TOTHA MMOHAKOOMUTCS IlepeMMEHOBATh €ro
KOHCTPYKTOPBI M JeCTPYKTOp NpM YCIOBUM UX HanmudusA. [Ijis1 9TOro MbI OpraHu-
3yeM IlepedlciieHUe Y3/I0B-IIOTOMKOB B IIOMCKe OODBABICHUI TUIOB C MMEHaMU,
COBIAJJAIOUIMMM C MMEHEM TUIIA, KOTOPBI MOJIEKUT MePeMMEHOBaHNIO. 3aTeM MBI
MOJIy4aeM ero 00v5A6/IeHHbIl CUMBOJI, M €C/IM OH COBIIajjaeT C TeM, KOTOPBIN Iepe-
VMIMEHOBBIBAETCA, TO Mbl HAXOAUM €r0 MeTOABI KOHCTPYKTOPOB M JeCTPYKTOpPa, BO3-
Bpallas IPOMeXXYTKU TEKCTa ero MAeHTU(PUKATOPOB, KOIZja OHU CYILIECTBYIOT:

var structors =
from type in model.SyntaxTree.GetRoot () .DescendantNodes ()
.0OfType<TypeDeclarationSyntax>

where type.Identifier.Text == symbol.Name

let declaredSymbol = model.GetDeclaredSymbol (type)

where declaredSymbol == symbol

from method in type.Members

let constructor = method as ConstructorDeclarationSyntax

let destructor = method as DestructorDeclarationSyntax

where constructor != null || destructor != null

let identifier = constructor?.Identifier ?? destructor.Identifier
select identifier.Span;

return definitions.Concat (usages).Concat (structors);

}
Hwmxe mokasan 3aB€pIJ.I€HHbII7[ KO HapAAny € NpUMe€paMM €ro MCIIO/Ib30BaHMA:

void Demo ()
{

var tree = CSharpSyntaxTree.ParseText (Q@"class Program
{

static Program()

{}
public Program() {}
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static void Main ()

{

Program p = new Program() ;

p.Foo ()
}
void Foo () => Bar();
void Bar () => Foo();

")

var references =
((string)AppContext.GetData ("TRUSTED PLATFORM ASSEMBLIES"))
.Split (Path.PathSeparator)
.Select (path => MetadataReference.CreateFromFile (path));

var compilation = CSharpCompilation.Create ("test")
.AddReferences (references)
.AddSyntaxTrees (tree);

var model = compilation.GetSemanticModel (tree);
var tokens = tree.GetRoot () .DescendantTokens () ;

// TlepeuMmeHOBaTHL KJjlacC Program B Program?2:
SyntaxToken program = tokens.First (t => t.Text == "Program");
Console.WritelLine

(RenameSymbol (model, program, "Program2").ToString());

// TlepeumenoBaTs MeTon Foo B Foo2:
SyntaxToken foo = tokens.Last (t => t.Text == "Foo");
Console.WriteLine (RenameSymbol (model, foo, "Foo2").ToString());

// TlepeuMeHOBAaTL JIOKAJILHYI [MEPEMEHHY P B pP2:

SyntaxToken p = tokens.Last (t => t.Text == "p");

Console.WritelLine (RenameSymbol (model, p, "p2") .ToString());
}

public SyntaxTree RenameSymbol (SemanticModel model,
SyntaxToken token, string newName)
{
IEnumerable<TextSpan> renameSpans =
GetRenameSpans (model, token) .OrderBy (s => s);

SourceText newSourceText =
model.SyntaxTree.GetText () .WithChanges (
renameSpans.Select (s => new TextChange (s, newName)));

return model.SyntaxTree.WithChangedText (newSourceText);
}
public IEnumerable<TextSpan> GetRenameSpans (SemanticModel model,
SyntaxToken token)
{
var node = token.Parent;
ISymbol symbol =
model.GetSymbolInfo (node) .Symbol ?7?
model.GetDeclaredSymbol (node);
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if (symbol == null) return null; // HeT CMMBOJIOB IJid [EPEVMEHOBAHUS

var definitions =
from location in symbol.Locations
where location.SourceTree == node.SyntaxTree
select location.SourceSpan;

var usages =
from t in model.SyntaxTree.GetRoot () .DescendantTokens ()
where t.Text == symbol.Name
let s = model.GetSymbolInfo (t.Parent) .Symbol
where s == symbol
select t.Span;

if (symbol.Kind != SymbolKind.NamedType)
return definitions.Concat (usages);

var structors =
from type in model.SyntaxTree.GetRoot () .DescendantNodes ()
.OfType<TypeDeclarationSyntax> ()
where type.Identifier.Text == symbol.Name
let declaredSymbol = model.GetDeclaredSymbol (type)
where declaredSymbol == symbol
from method in type.Members
let constructor = method as ConstructorDeclarationSyntax
let destructor = method as DestructorDeclarationSyntax
where constructor != null || destructor != null
let identifier = constructor?.Identifier ?? destructor.Identifier
select identifier.Span;

return definitions.Concat (usages).Concat (structors);

}
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