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[louemy BaXXHO ymeTb
paboTaTb C AaTaMU U BpEMEHEM?

* MICTOYHMK OFPOMHOrO Konmn4yectsa 6aros

* [oBopAT, uTO, N03HaB Date & Time, MOXXHO CTaTb
TémHbim Jlopaom BpemeHu!
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Date & Time Bugs

OTKa3bl B Naatexax
no 6aHKOBCKMUM KapTaMm.




[1lhaH AOKNnaaa

Mpobnema namepeHmna BpemeHu
YacoBble noaca U UX HenpeacKkasyemocTb

[NoCTaBLWMKN AaHHbIX MO YaCOBbIM NOACAM U
NOKaNn3auunA HAaMMEHOBAHMIM YaCOBbIX NOACOB

CtpyKktypa DateTime. Mpobaembl c NnepcnekTUBou
DateTimeOffset

ApndmeTrKa Ha gaTtax

Mpobnema napcuHra

TimeZonelnfo

Best Practices

O630p Noda Time



[Tpobnembl U3MepPEHNA BpEMEHU

AcTtpodusnyeckme ABNeHUA Yenoseyecknin paktop



[peropuaHcKmMm KaneHgapb

* BsepéH B 1582 roay

* HKONMAHCKMIM KaneHaapb Hakanamsan
ownbKy B 1 AeHb Kaxkable 128 net

* Tenepb BUCOKOCHbIMW CHUTALOTCA TE
BEKOBbI€ ro/ibl, YNCJIO COTEH NIET
KOTOPbIX 6e3 ocTaTKa genuTca Ha 4
(1600, 2000, 2400)

* 3a4 oKtabpa 1582 ropa cneayet 15
OKTAbpPA




A 4TO ecnu...

Co3aaTb HecyLecTByoLWyo AaTy?

new DateTime(1582, 10, 8);//C 5 no 14 pnHel He cylecTByeT

Bcé OK — 06beKkT byaeTt co3aaH,
[peropmaHckmi KaneHaapb — npoaentTuyeckun!
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He moKeT 6bITb!

MoxeT i MUHYTa ANNTbCA
61 cekyHay”



MoeT! 31 gekabpa 2016 nocne 23:59:59 Hactynut 23:59:60
Bynet nobasBneHa BUCOKOCHaA (KOOpAMHALMOHHAA) ceKyHAaa!

CeHTSIOpb nekabpb

Source: https://commons.wikimedia.org/wiki/File:North season.jpg



https://commons.wikimedia.org/wiki/File:North_season.jpg

YenoBeyecknn paktop

MHorocTpaganbHble
yacosble nogaca!
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YHu1BepcanbHoe Bpems

GMT c 1847 ropa n UTC c 1972 ropa
UTC n GMT CMHXPOHWU3MNPOBaHDI
UTC ocHOBaH Ha aTOMHOM BpPeMeHMU

[1lo ymon4yaHuto cneayet nonaratbca Ha UTC
B Mockee UTC+03:00



3UMHee N NeTHee BpemMA

[lopa nepeBoanTb CTPETKH
Ha Yaco4yek Bnepen? 4yacos Ha3aa!
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YacoBou NoAc

OrpaHuyeH reorpapryeckMm perMoHom

MimeeT mexayHapoaHoe lopuanyeckoe HaumeHoBaHME:
Moscow Standard Time (MSK), Moscow Daylight Time (MSD)

UmeeT ctaHpgapTHOEe cmeweHumne ot UTC
Central Standard Time (CST) = UTC-06:00

MoxeT umetb netHee Bpemsa (DST-daylight saving time):
Mountain Daylight Time = UTC-06:00



YacoBou NoAc

* BKkawouvaeT npaBuia nepexoga Mexay eETHUM U 3UMHUM BPEMEHEM:
e [lH1 nepexoaa C 3MMHEro Ha IeTHee N 0bpaTHO
* Bpemsa nepeBona 4Yacos
* Be/nuynHy cmelleHusn:

India Standard Time (IST) = UTC+05:30,

Nepal Time (NPT) = UTC+05:45

Netherlands 1909-1937: GMT+00:19:32.13
1937-1940: GMT+00:20
1940-1942: UTC+02:00



YacoBou NoAc

* BKAOYaET NCTOPUIO USMEHEHUMN:

* [lpaBua nepexonoB mexay
NNETHUM N 3UMHUM BpemMeHeM

e ABCONOTHbIX KOPPEKTUPOBOK



Ewe HeMHOoro cTpaHHoro

MokeT am otcyTcTBoBaThb 30 AeKabpsa
nocne nepexoaa Ha lperopmaHckmMm KaneHaapb?

Moxert!
B 2011 roay Camoa nameHuna cmelleHMe B YaCOBOM noAce

c UTC-10 Ha UTC+14.
TexHnyecku 66110 otTmeHeHo 30-e geKabps.



b/l YacoBbIX NOACOB

wuina & Microsoft

Internet Assigned Numbers Authority
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Internet Assigned Numbers Authority

https://www.iana.org/time-zones

JANA

 Habop TekcToBbIX $pansioB CO CMTUCKOM
4aCoBbIX 30H M NPaBW/I NepPexoaos
MEXAY NETHUM N 3UMHUM BPEMEHEM

e [1na nporpamMmHOro Ncrnoab30BaHMUA
TEKCTOBble hanibl KOMNUANPYIOTCA B
6MHapHbIE ANA KaXKA0ro 4acoBOro
nosca.
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[TpenmyuwlectBa IANA

Internet Assigned Numbers Authority
https://www.iana.org/time-zones

Ncnonb3yetcs 60NbLIMHCTBOM
CTaHAapTOB

AKTUBHOE KOMMbIOHUTH,
€CTb M3UANHT-NNCTbI

[loNHaA OTKPbLITOCTb

[MocneaHo0 BEPCUIO MOXKHO CKaYvaTb
oAHon KomaHgow no FTP

MoaaepKMBaeTCca MHOXKECTBOM
nnatdopm: .NET yepe3 Noda Time
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Microsoft Time Zones

[NponpueTtapHaa bl
XpaHutca B peectpe Windows

MoHo onpawmnBaTb Yepe3 WinAPI,
a B .NET uepe3 TimeZonelnfo



Microsoft Time Zones

HepoctatKku:

* HeapgeKkBaTHOe MMeHOBaHME YaCOBbIX NOACOB

* [apwux — Romance Standard Time
HopmanbHoe Ha3BaHue - Central European Time

Jlokanunsayma HammeHoBaHUMN 3aBA3aHa Ha noKaau OC
OrpaHnyeHHaA noaaepKa UCTOPUYECKMX AaHHbIX
MNoppeprkmuBaetcs Tonbko Windows



JloKannsauma HammeHoBaHU
4aCOBbIX NOACOB

Common Locale Data Repository (CLDR) — www.cldr.unicode.org

BonbWwon NCTOYHUK PA3IMYHbBIX TOKaNM3aLUun:
ANA CTPaH, permMoHOB, YaCoOBbIX NOACOB, MECALLEB, BAIOT.

MOHO CKayaTb nx 6a3y u
BHYTPU HanTn pannbl B popmate XML

[NogaeprKnBaeT ManmnuHr mexay
IANA Time Zones DB n Windows Time Zones DB.


http://www.cldr.unicode.org/

DateTime Structure

Range: 0001-01-01T00:00:00.00000000 —
9999-12-31T11:59:59.99999999

Precision: 1 Tk (100 HaHOCEKYyHA,)
B peanbHOCTK 1-15 munnmncekyHa



DateTime Structure

new DateTime(2016, 12, 9, 14, 0, 0),;
[Ae npoTeKaeT 3TO BpemaA?

OtBeT: HUrae! MepcnekTuBa He 3a4aHa.



DateTime Structure

new DateTime(2016, 12, 9, 14, 0, 0O,
DateTimeKind.Utc);

[MepcneKkTmBa 3apaétca Yyepes DateTimeKind enum.

Tpu 3HaveHuna DateTimeKind:

* Unspecified
* Local
 Utc
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DateTimeKind.Unspecified

new DateTime(2016, 12, 9, 14, 0, 0O,
DateTimeKind.Unspecified);

«lMnasatowme» (floating) pata n Bpems.
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DateTimeKind.Unspecified

var dt = new DateTime(2016, 12, 9, 14, 0, 0);
var localDt = dt.TolLocalTime();
var utcDt = dt.ToUniversalTime();

Console.WriteLine(localDt.ToString("t")); //17:00
Console.WriteLine(utcDt.ToString("t")); //11:00
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DateTimeKind.Local

new DateTime(2016, 12, 9, 14, 0, 0,
DateTimeKind.Local);

DateTime.Now mn DateTime.Today
BbicTaBaatoT DateTimeKind.Local.
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Mpobnembl DateTimeKind.Local

Local — nepcnekTrMBa I0KaibHOM MaLLUHbI
Huyero HeM3BECTHO O YaCOBOM MosAce

CbpacbiBaeTtca B Unspecified npu ntobbix Kpyrosbix
npeobpa3oBaHMNAX

* cepuwanusaumu/pecepmanmsaumm
e coxpaHeHuu B B/1/3arpyskun us Heé
* npu nepenaye 3- CTOPOHE N Bo3BpaTe 0b6paTHO

32



DateTimeKind.Local

MoO>KHO MCNoAb30BaTb TOJ/IbKO AN OTObpaKeHuA
TEKYLLEero BpemeHu no/ib30BaTeNA Ha KINEHTCKOMU
mMmalwuHe!
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DateTimeKind.Utc

new DateTime(2016, 12, 9, 14, 0, 0O,
DateTimeKind.Utc);

DateTime.UtcNow BbicTtasndaet DateTimeKind.Utc.

* Apudpmetnyeckme onepaumnn mexay UTC-
3Ha4YeHnsaMM be3onacHobl

e UTC HeppyentobeH K KOHEYHOMY MOb30BaATE/HO
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DateTimeKind.Utc

DateTime dtUtc =

dtUtc

(DateTime)dataReader[“dateTimeInUtc”];
DateTime.SpecifyKind(dtUtc,
DateTimeKind.Utc);
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DatelTime Demo

// 2 pa3Hbix UTC oTobpaxawwmxca Ha «OQHO U TO Xe» JloKajlibHoe
var originall = new DateTime(2014, 10, 25, 21, 30, 00, DateTimeKind.Utc);
var original2 = new DateTime(2014, 10, 25, 22, 30, 00, DateTimeKind.Utc);

// 2014-10-26T01:30:00.0000000+04:00. Kind:Local
var locall = originall.TolocalTime();

// 2014-10-26T01:30:00.0000000+03:00. Kind:Local
var local2 = original2.TolLocalTime();

Console.WritelLine(locall == local2); // True
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DatelTime Demo

// ©1:30AM po nepexoda Ha 3UMHee
var originall = new DateTime(2014, 10, 25, 21, 30, 00,
DateTimeKind.Utc);

// 2014-10-26T01:30:00.0000000+04:00. Kind:Local
var locall = originall.ToLocalTime();

var tmpLocall = DateTime.SpecifyKind(locall, locall.Kind);

Console.WritelLine(locall.ToUniversalTime()
.ToString("t")); // 21:30

Console.WritelLine(tmpLocall.ToUniversalTime()
.ToString("t")); /] 22:30
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DateTime

BHyTpu DateTime Bpema xpaHutca B nose tvna ulong (64 6uta).
1-62 6uTbl XpaHAT Bpems, npoweawee ¢ 0001-01-01.
63-64 6UTbI XpaHAT 3Ha4YeHue DateTimeKind.

EcTb «cekpeTHbin» DateTimeKind:
const UInt64 KindLocalAmbiguousDst =

0xCO00000000000000;
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DateTimeOffset

[lo3BONAET co3AaTb AaTy U Bpema co cmeweHnem ot UTC.

Range: 0001-01-01T00:00:00.00000000 —
9999-12-317T11:59:59.99999999

[MepcneKkTnBa TexHn4yeckun = Unspecified.
[MepcneKkTnBa cemaHTM4Yeckn = Local, onpegenseman cmeweHmnem.
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DateTimeOffset

var dtl = new DateTime(2014, 10, 24,
15, 30, 00,
DateTimeKind.Unspecified);

// from Unspecified
DateTimeOffset dtol = dti;

// from Unspecified with Offset
var dto2 = new DateTimeOffset(dtl,
TimeSpan.FromHours(6));
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DateTimeOffset

var dtl = new DateTime(2014, 10, 24,
15, 30, 00,
DateTimeKind.Local);

// from Local
DateTimeOffset dtol = dti;

// from Local with Offset
var dto2 = new DateTimeOffset(dtl,
TimeSpan.FromHours(6));
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DateTimeOffset

var dt3 = new DateTime(2014, 10, 24,
15, 30, 009,
DateTimeKind.Utc);

// from UTC
var dtod4 = new DateTimeOffset(dt3);
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DateTimeOffset

OAHO3Ha4YHO onpeaenseT MOMEHT BPpEMEHMN.

Ha camom pene Hn4yero He 3Haert
0 Yacosom nosce!
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ApndmeTmnKa Ha AaTax

28 AHBapAa 2017 + 1 mecay + 1 aeHb = 1 mapTa 2017
29 aHBapAa 2017 + 1 mecay + 1 apeHb = 1 mapTa 2017

1 mapta 2017 — 1 mecauy — 1 aeHb = 31 aHBapa 2017



ApndpmeTmKa Ha AaTax

var dt = new DateTime(2016, 2, 29);

dt = new DateTime(dt.Year + 1,
dt.Month,
dt.Day);

Console.WriteLine(dt.ToString("0"));
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ApndpmeTmnKa Ha AaTax

var dt = new DateTime(2016, 2, 29);

dt
dt
dt
dt

dt.AddYears(1);
dt.AddMonths(1);
dt.AddDays(-1);
dt.AddHours(-1);



ApndmeTnKa Ha BpEMEHM

var dt = new DateTime(2014, 10, 26,
09, 00, 00,
DateTimeKind.Local);

var dt2 = dt.AddHours(2);

// 2014-10-26T02:00:00.00000000+03 :00
Console.WriteLine(dt2.ToString("0"));
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ApndmeTmnKa Ha BpEMEHMU

var source = new DateTime(2014, 10, 26,
00, 00, 00,
DateTimeKind.Local);
var universal = source.ToUniversalTime();
var updatedUniversal = universal.AddHours(2);

var result = updatedUniversal.TolLocalTime();

//2014-10-26T01:00:00.00000000+03 :00
Console.WriteLine(dt2.ToString("0"));
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[TapCUHT

[Py NAapCUHTEe CTPOKU, NO YMONYAHMUIO
MCMOIb3YEeTCA TEKYLLLAA KyNbTypa NOTOKaA,
Ha KOTOPOM UCMNOIHAETCA NAPCUHT.



[TapCUHT

var dateString = "03/01/2009 10:00 AM";

var culture = CultureInfo.CreateSpecificCulture("en-US");
var dtEnUs = DateTime.Parse(dateString, culture);

var dtRuRu = DateTime.Parse(dateString);

// Prints: En-Us Month:3

Console.WriteLine("En-Us Month:{@0}", dtEnUs.Month);

// Prints: Ru-Ru Month:1

Console.WriteLine("Ru-Ru Month:{@0}", dtRuRu.Month);
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[TapCUHr

Ecnn 3HaeTe popmat CTPOKU — npeanoyntante ParseExact.

MeToabl napcuHra npuHnumatot DateTimeStyles enum.

DateTimeStyles.RoundtripKind
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DateTimeStyles.RoundtripKind

string str = "2016-12-09T15:30:00Z";

DateTime dtParsed = DateTime.Parse(str);
Console.WriteLine(dtParsed.Kind); // Unspecified

CoxpaHAA nepcneKkTUBy:

DateTime dtParsed = DateTime.Parse(str,
CultureInfo.InvariantCulture,
DateTimeStyles.RoundtripKind);

Console.WriteLine(dtParsed.Kind); // Utc
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MapcuHr B DateTimeOffset

Ecnn cTpoKa coaepuT cmelleHue,
nydwe napcutb B DateTimeOffset.

DateTimeOffset dtoParsed =
DateTimeOffset.Parse(input);

PassString(dtoParsed.ToString("0"));
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[lapcuHr B DateTime

//npumep 3anyckaem B MOCKOBCKOM 4aCOBOM Mnosice
var dtl = new DateTime(2016, 12, 9,
15, 00, 00,
DateTimeKind.Unspecified);
// 2016-12-09T15:00:00.0000000+06 : 00

var dtol = new DateTimeOffset(dtl,
TimeSpan.FromHours(6));

var dtParsed = DateTime.Parse(dtol.ToString("o0"));

// 2016-12-09T712:00:00.0000000+03:00, Local
Console.WriteLine($"After: {dtParsed:o}, {dtParsed.Kind}");
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TimeZonelnfo

Tun TimeZoneInfto noapep*KuBaeT
Tonbko Microsoft Time Zones.

Noppep:XnBaet KOHBEPCUIO:
* B nokanbHoe n 13 N10KabHOMo BpemeHu

e BUTCununs UTC

¢ ME)-K,LI,Y NIIOObIMKM YaCOBbIMM NOACaAMMU
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N3 UTC B YacoBOU MOAC

DateTime dtUtc = DateTime.UtcNow;

string zone = "Russian Standard Time";

TimeZoneInfo tzi = TimeZonelnfo
.FindSystemTimeZoneById(zone);

DateTime local = TimeZoneInfo
.ConvertTimeFromUtc(dtUtc, tzi);

Console.WriteLine($"Kind: {local.Kind}"); // Unspecified
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N3 UTC B YyacoBOU NOAC

DateTimeOffset dtUtc = DateTimeOffset.UtcNow;
string zone = "Russian Standard Time";
TimeZoneInfo tzi = TimeZoneInfo

.FindSystemTimeZoneById(zone);

DateTimeOffset local = TimeZoneInfo
.ConvertTime(dtUtc, tzi);
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Best Practices



[loTepAa nepcneKkTusbl

Cmell,eHne Nam nepcnekTnBa He A0/IKHbI TepATbCA Npu
npeobpa3oBaHUAX, 0COOEHHO KPYroBblX.

B cnay4yae napcuHra ctpoku, coaeprkawemn spema 8 UTC
ncnonbdymnte DateTimeStyles.RoundtripKind.

[Mpun HenzbekHOM noTepe NepcrnekTUBbl, NOCTapanUTeCh eé
BOCCTAaHOBUTb Yepes BbI3OB
DateTime.SpecifyKind(DateTimeKind.Utc);
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3amMepbl UCTEKLLEro BpemeHU

DateTime start = DateTime.Now;

DateTime finish = DateTime.Now;
TimeSpan period = finish - start;

Monarantecb Ha DateTime.UtcNow nnm DateTimeOffset!
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BbICOKOTOYHbIE 3amepbl

Ucnonb3ynte Stopwatch emecto DateTime.
* Stopwatch 3aBucut ot 0bopynosanHmna n OC Bryne

* Stopwatch 6a3upyetca Ha QueryPerformanceCounter
B Windows

 Ecnun 3amepaeTe onepauum,
anawmneca 6onee 1 ms. — scé OK



[MTnaHnpoBaHMe cobbiTUM

 Hapo otanyaTb nepcnektusy byayuiero cobbitma!l

* Ecnu cobbiTne onpepenaetcs abcoNtoTHbIM BPEMEHEM,
TO ero MOXHo naaHunposatb B UTC.
CobbiTe yepes 128 4acoB TaKM AONKHO CAYYUTHCH

yepes3 128 yacos!



[TnaHnpoBaHMe cobbITUM

Echn cobbiTne onpeaenaeTca JIOKa/1IbHOM FIGpCI'IEKTMBOVI, TO
H€O6XO,£I,VIN\O XPadHUTb 1IOKaJ/ibHOE BPEMA U 4acoBOMW NoAC.

JIoKanbHOE Bpemsa «yedeT» B Caydae nepexoaa mexay
3UMHUM U NETHUM BPEMEHEM,
ecnm byaet BblparkeHo yepes UTC.



[TnaHnpoBaHMe cobbITUM

XpaHum:

* JlokanbHoe Bpema U ID yacoBoro nosica (MMHMMYM)
* [laTTEpPH NOBTOPEHUA: eXXeJHEBHO, eXXEHEeAEbHO U T.A.
* Ecnu tpebyetca, To ewé Bpemsa no UTC



[TnaHnpoBaHue cobbITUN

3al11'IaHMpOBaHHOE BpeMA nonagaeT B
nepexoa Ha 3amMmHee Bpema.

* CobbiTMe BO3HMKAET Npu NnepBOM nonagaHum
* CobbiTMe BO3HMKAET NpU BTOPOM NonagaaHmnm

 CobObITUe BO3HMKAET ABarKAbl



[TnaHnpoBaHue cobbITUN

3al11'IaHMpOBaHHOE BpeMA nonagaeT B
nepexoa Ha JietTHee BpemaAa.

 CobbiTe BO3HMKAET Ha Yac Nnosxe

e CobbiTne BoobLLe HE BO3HUKAET



CepBepHoe BpemA

Henb3a nonaratbCsa Ha YaCOBOW NOAC cepBepa:
* CepBep MOXKeT nepeexaTb
* Moryt BbicTasutb UTC+00

* MoreT noTpeboBaTbCA KOOPAMHALMA AAHHbIX
MO BPEMEHMU C pa3HbIX CEPBEPOB

Ucnonbsyurte UTC nnm DateTimeOffset!



OnpepeneHne Bo3pacTa

void CalcAge(DateTime birth, DateTime momentInTime) {
double diff = (momentInTime - birth).TotalDays;
int age = (int)(diff / 365.242199);
Console.WriteLine("Age:{0}", age);

}

CalcAge(new DateTime(2007, 3, 2), /1
new DateTime(2008, 3, 2));

CalcAge(new DateTime(2008, 3, 2), ,, g
new DateTime(2009, 3, 2));



OnpepgeneHne Bo3pacTa

// LOHEM poxAeHusa Tex KTO poaunca 29-ro ¢espand,
// B He BUCOKOCHbIe rogpl cyuTaeTcA 28-e ¢deBpand

void CorrectCalcAgel(DateTime birthday, TimeZoneInfo targetTimeZone)

{

DateTime today = TimeZoneInfo.ConvertTimeFromUtc(DateTime.UtcNow,

targetTimeZone) .Date;
int age = today.Year - birthday.Year;
if (birthday.Date.AddYears(age) > today) age--;
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OnpepgeneHne Bo3pacTa

// DOHEM poxaeHuA Tex KTo poawnca 29-ro ¢espans,
// B He BUCOKOCHble rogpl cymtaeTtca l-e mapTa
void CorrectCalcAge2(DateTime birth, TimeZoneInfo targetTimeZone)
{
DateTime today = TimeZonelInfo.ConvertTimeFromUtc(DateTime.UtcNow,

targetTimeZone) .Date;
int age = today.Year - birth.Year;
if (birth.Month > today.Month ||
(birth.Month == today.Month && birth.Day > today.Day)) age--;
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OnpepneneHne Bo3pacTa

PebéHok poaunncsa 31 gekabpa 2016 roaa.
CkonbKo net byget pebénky 1 aHBapa 20177

MpaBUAbHbINA OTBET: 3aBUCUT OT CYETA.
B eBponenckom ncuncnenmm 0 ner.
B BOCTOYHOA3MaTCKOM B HEKOTOPbIX CTPaHax — 2 roaa.



Jon Skeet

Noda Time

Open-Source, Free.
Pa3paboTaH No moTuBam
Joda Time n3 Java

nodatime.org
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Noda Time

Npemyuiecrtsa:

* 3acTaBaAeT AymaTb O CMbICae AeNCTBUMN
Haj AaTaMU U BpeMeHem

* VcKNoYaeT cropnpu3bl U He AenaeT NpeanonoXKeHNm
 Bbonee «mHorocnosHbin» API. 1a, aTo natoc.

* NMoppepxusaet IANA n Microsoft Time Zones
+ MANMUHT MeXay HUMmu!

* [lMoppepmnsaet paboTy ¢
AaTaMun 1 BpeMeHeM Mo oTAeNbHOCTHU



Noda Time

// TMony4yaem Unix-epoch time
Instant now = SystemClock.Instance.Now;

// Bepém nokasbHbll 4aCcOBOW MOAC

DateTimeZone tz = DateTimeZoneProviders
.Bcl
.GetSystemDefault();

// KoHBepTupyem Unix-epoch B 4acoBOW MOAC
ZonedDateTime localNow = now.InZone(tz);

74



MrHoBeHHOe Bpems B Noda Time

Instant:

* TouyKa Ha BpeMeHHOM WKane, npeacrasneHHas yepes Unix-epoch
* AHanor: DateTime c nepcnektnsomn Utc

OffsetDateTime:
e AHanor: DateTimeOffset

ZonedDateTime:

*  M3mepAeTca Cc yY4ETOM CMELLEHMS, onpeaenaemoro 4acoBbiM NOSICOM
 Het npamoro aHanora B BCL: DateTimeOffset + TimeZonelnfo



KaneHaapHble TUnbl B Noda Time

LocalDate:

* [lonHaa gaTta Ha KaneHpape
* AHanor DateTime c Kind = Unspecified c urHopom spemeHnu

LocalTime:

* Bpema gHAa

e AHanor: DateTime c Kind = Unspecified c urHopom gatbl
LocalDateTime:

* LocalDate + LocalTime
* AHanor: DateTime c Kind = Unspecified



[Opyrmne Tunol B Noda Time

Duration:

* [IpoMeXyTOK BpemeHu
* AHanor TimeSpan

Period:
* [lpomerKyTOK KaneHaapHoro Bpemenu (1 mecau)

Interval:

*  dopmMpyeT NONYOTKPLITbIN MHTepBan: [start, end)
* BbIparkeH yepes aBa Instant 3HaueHUs BHYTpU



NToru



HepoctaTkn DatelTime

Local — obmaHuMBaA nepcneKkTnaa,
O3HAYaEeT N0KANIbHYIO MALLUHY.

Local cbpacbiBaeTca 8 Unspecified
NPW KPYroBon KOHBEPTALUMK

APl DateTime nmeeTt cKpbITble
HEeAOKYMEHTUPOBAHHbIE KOUYNY

CpaBHeHue DateTime He yunTbiBaeT cMeLleHnA

ApndmeTtnka Ha DateTime
MOKeT OKa3aTbCA 3abaroBaHHOM



DateTimeOffset

OCHOBHOM HEAOCTAaTOK: TUM HNUYEro HE 3HAaeT O YaCOBOM nosce.
MNaoc: o4HO3HAYHO onpeaenaeT MOMEHT BPeMEHMU.
XopoLwo NnpumeHATb ANA.

* ApudmeTnyeckmnx onepaumm mexay 3HavyeHuamm
NATbl U BPEMEHM

 KoHBepTauum mexzay 30HaMm C MCNOJSIb30BAHNEM
TimeZonelnfo
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TimeZoneInfo

OcHOBHOM HepocTaToK: basupyetca Ha Microsoft Time Zones

KaK cnepcreume:
 CTpaHHOE MMEHOBAHME YAaCOBbIX NOACOB
* Hernybokasa ncropmsa nameHeHum
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BbiBOAbI

B BCL oTcyTcTBYET TUN, KOTOPbIM OAHO3HAYHO oNpeaensaeT
MOMEHT BPEMEHU N NPUBA3bIBAET YaCOBOM NOSAC

HeT TMNOB, KOTOPbIe NPeACTaBAAOT
NaTy N BPeMsi Mo OTAe/IbHOCTU

API| cTaHOapTHbLIX TUNOB 3anMyTaHO U CKPbiBaeT
«TYyX/1ble NTOMUAO0PbI»

B 60onblIMHCTBE C/ly4aeB CTaHAAPTHbLIX TUMOB XBaTaET.
B npoTnBHOM cnyyae:
NodaTime, Quartz Enterprise Scheduler .NET.



CCbINTIKU

https://www.pluralsight.com/courses/date-time-fundamentals
Date and Time Fundamentals by Matt Johnson

http://aakinshin.net/en/blog/dotnet/datetime/
DateTime Under the Hood — AHapen AKMHbLIWH

http://aakinshin.net/en/blog/dotnet/stopwatch/
Stopwatch Under the Hood — AHapen AKMHbLIWH

https://codeblog.jonskeet.uk/2014/09/30/the-mysteries-of-bcl-time-zone-data/
Barn B TimeZonelnfo — Jon Skeet

http://blog.nodatime.org/2011/08/what-wrong-with-datetime-anyway.html
Y10 He Tak c DateTime - Jon Skeet
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CCbINTIKU

https://en.wikipedia.org/wiki/February 29#Holidays and observan

cesDate — Npobnema AP 29-ro ¢pespana

https://goo.gl/LBxNIg - BocTouHOa3MaTCKMi1 CYET BO3pacTa

http://nodatime.org/ - NodaTime

http://www.quartz-scheduler.net/ - Quartz .NET Scheduler

https://youtu.be/I3nPJ-yK-LU - Jon Skeet talk on Dates and Times

https://goo.gl/KQnjL1 Zune Software Leap-Year Bug

https://goo.gl/9vPclu MpaBuna ncumcneHms sospacrta B PO
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CCbINTIKU

https://go0.gl/GKxCyM —
DateTime and DateTimeOffset in .NET: Good practices and common pitfalls

http://stackoverflow.com/questions/4331189/datetime-vs-datetimeoffset
DateTime vs DateTimeOffset

http://stackoverflow.com/questions/246498/creating-a-
datetime-in-a-specific-time-zone-in-c-sharp-fx-3-5#246529
Creating a DateTime in a specific Time Zone in c# fx 3.5

https://channel9.msdn.com/Shows/Going+Deep/Bart-De-Smet-Rx-
20-RC-Time-Error-Handling-SafeSubscribe-and-More
Time, Error Handling, Event Subscription in Rx
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Cnacubo 3a sBHMMaHue!

Nnba ®odaHoB
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| EPﬂEK https://habrahabr.ru/users/engineerspock/
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