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Examples

CPHello World

using System;

class Program

{
// The Main () function is the first function to be executed in a program

static void Main ()

{
// Write the string "Hello World to the standard out
Console.WriteLine ("Hello World");

console.nritenineld N L DDA —NR—O—RKDHVEF. ZD. "Hello World"DS/ NS A—5 T
Y. (Z"HelloWorld"Z2X PY—ALICLE T, PF—/N—B—RIF. R NY—LALICETICD
Tostring®@ LT EMHNDI T, [CDNWTIE. NET Framework® ¥ Z 27L& LTL2E 0,

NET Fiddle TP >4 75T

C

https://riptutorial.com/ja/lhome


https://msdn.microsoft.com/en-us/library/system.console.writeline
https://msdn.microsoft.com/en-us/library/system.console.writeline
https://msdn.microsoft.com/en-us/library/system.console.writeline
https://dotnetfiddle.net/S7hjxp
https://dotnetfiddle.net/S7hjxp
https://dotnetfiddle.net/S7hjxp
http://www.riptutorial.com/csharp/topic/15/getting-started-with-csharp-language
http://www.riptutorial.com/csharp/topic/15/getting-started-with-csharp-language
http://www.riptutorial.com/csharp/topic/15/getting-started-with-csharp-language
http://www.riptutorial.com/csharp/topic/15/getting-started-with-csharp-language

Visual Basic .NET?Hello World

Imports System

Module Program
Public Sub Main ()
Console.WritelLine ("Hello World")
End Sub
End Module

NET FiddleTD 24 75%
Visual Basic .NET®

Hello World in F

open System

[<EntryPoint>]

let main argv =
printfn "Hello World"
0

NET FiddleTD >4 757%

FD

C ++ / CLI CPDHello World

using namespace System;

int main (array<String”>" args)
{

Console::WriteLine ("Hello World");
}

PowerShell?Hello World

Write—-Host "Hello World"
PowerShell

Hello World in ~ # /L L

System.Console.WritelLine ("Hello World");

Hello World in Oxygene
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namespace HelloWorld;
interface

type
App = class
public
class method Main (args: array of String);
end;

implementation

class method App.Main(args: array of String);
begin

Console.WritelLine ('Hello World');
end;

end.

print "Hello World"

Hello World in PythonlronPython
print "Hello World"

import clr
from System import Console
Console.WriteLine ("Hello World")

Hello World in IL

.class public auto ansi beforefieldinit Program
extends [mscorlib]System.Object

.method public hidebysig static void Main() cil managed
{
.maxstack 8
IL_0000: nop
IL_0001: 1dstr "Hello World"
IL_0006: call void [mscorlib]System.Console::WriteLine (string)
IL_000b: nop
IL_000c: ret

.method public hidebysig specialname rtspecialname
instance void .ctor() cil managed

.maxstack 8

IL_0000: 1darg.O

IL_0001: call instance void [mscorlib]System.Object::.ctor ()
IL_0006: ret

https://riptutorial.com/ja/home
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« ASP.NETI 7T
« Windows 101 =/X—%JLWindows 7 7V b 7 #—LAUWP
* Xamarin.Forms

£ /=. .NET Coreld.NET Standard Library® L T ) %/=. NET Standard Libraries® % R— bk L
ThEd.

NETZ4 T2 Id. BNETTTESHLIZD.NETAPIZET HAPITY. NETTIE. NETZA T
DIZL. NETZ2A TSV EY—TybhET BS54 TIVEYR—NTHLDIC. COETEDH
NEF.

Examples
ZaAI)—LT IV T—yv 3y

public class Program
{
public static void Main(string[] args)
{
Console.WriteLine ("\nWhat is your name? ");
var name = Console.ReadLine();
var date = DateTime.Now;
Console.WritelLine ("\nHello, {0}, on {1:d} at {1:t}", name, date);
Console.Write ("\nPress any key to exit...");
Console.ReadKey (true) ;

https://riptutorial.com/ja/lhome 7
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DRV D>, NETIL—LD—OTHRI A4 TSV ESTBHBIILFITTIATSIUTICD
WTTT. YR 54T5VET 2L HEHI—REL. TI7DTTSENTEFT. L
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Examples

INTLLIE. T=HNILLETBLDIC. YRS TIVEEDBITENTHET. T—H¢&
. V—x.JLZvyvavErdollLlclnlTo2xvLlcadnsyvy+Ur&LE 9. NETIE
. Parallel.For& & fParallel.Foreach® LTT—7D&d 5L 0WELX T,

//Sequential version

foreach (var item in sourcecollection) {
Process (item) ;

}

// Parallel equivalent

Parallel.foreach (sourcecollection, item => Process (item)) ;

MDParallel.ForEachld. ®I7&#LTHED. LEDIIINTFA—IT U2 E5IEET.

FUZ4 T NET? L—LD—2 % L= T https://riptutorial.com/ja/dot-net/topic/8085/-net 7 L
—LD—0 %= LIz
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4: ADO.NET
x

ADOActiveX Data Objects.Net!d . Microsoft?’d %/ —IL T# V. SQL Server. Oracle. XML&
ERT—YY—2ILAVR—R U hELTTI/E€ZLET. Net7AVPIVRT7TYUr—v 3
Vid. BEDADONetE LTT—FV—XICTHE. T—ID. . BIUES>IENTELT.

ADONetld. IRV IAVLRAOT7T—%XT0F¥ &2 LEXT. 3y yarvTdsidxnicHd. 7
—IR—ZEDRNVIIETT,

Parameters .AddWithValueiC‘? L < SQL 2EPararneters .AddWithValue‘a_ %D AddWithValue (3 L TWHTIZ 55 ‘0
FRA. COTR. SNHDOIET—IDTLTETHIEILLET. ThICLD. [LLoT
ETERCEBIEDHVE T, char [ varchar T2 [ nl Bvarcnar Paacet EDSQL Server® 7
—FICI>. TANETT—IMEOECLTLREE 0. EDLS%EE. DUICLOT—5 Duag
ETEDHVET

Examples
SQLZI VY RELTT 5

// Uses Windows authentication. Replace the Trusted_Connection parameter with
// User Id=...;Password=...; to use SQL Server authentication instead. You may
// want to find the appropriate connection string for your server.

string connectionString =

@"Server=myServer\myInstance;Database=myDataBase; Trusted_Connection=True;"

string sgl = "INSERT INTO myTable (myDateTimeField, myIntField) " +
"VALUES (@someDateTime, @somelInt);";

// Most ADO.NET objects are disposable and, thus, require the using keyword.
using (var connection = new SglConnection (connectionString))
using (var command = new SglCommand(sqgl, connection))
{
// Use parameters instead of string concatenation to add user-supplied
// values to avoid SQL injection and formatting issues. Explicitly supply datatype.

// System.Data.SglDbType is an enumeration. See Notel
command.Parameters.Add ("@someDateTime", SglDbType.DateTime) .Value = myDateTimeVariable;
command.Parameters.Add ("@someInt", SglDbType.Int).Value = myInt32Variable;

// Execute the SQL statement. Use ExecuteScalar and ExecuteReader instead
// for query that return results (or see the more specific examples, once
// those have been added).

connection.Open () ;
command.ExecuteNonQuery () ;
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1 MSFT SQL Server®/X) T—¥ 3 U ®sqDhType®E LTLEE W,
2 MySQLO/NNY I —v 3 UIZD0TIE. MySqiDbType® LTLIZE 1,

NANT T 7T 4 . SQLD

public void SaveNewEmployee (Employee newEmployee)
{
// best practice - wrap all database connections in a using block so they are always
closed & disposed even in the event of an Exception
// best practice - retrieve the connection string by name from the app.config or
web.config (depending on the application type) (note, this requires an assembly reference to
System.configuration)
using (SglConnection con = new
SglConnection (System.Configuration.ConfigurationManager.ConnectionStrings|["MyConnectionName"] .Connectic

// best practice - use column names in your INSERT statement so you are not dependent
on the sgl schema column order
// best practice - always use parameters to avoid sqgl injection attacks and errors if
malformed text is used like including a single quote which is the sqgl equivalent of escaping
or starting a string (varchar/nvarchar)
// best practice - give your parameters meaningful names Jjust like you do variables in
your code
using (SglCommand sc = new SglCommand ("INSERT INTO employee (FirstName, LastName,
DateOfBirth /*etc*/) VALUES (@firstName, @lastName, QdateOfBirth /*etc*/)", con))
{
// best practice - always specify the database data type of the column you are
using
// best practice - check for valid values in your code and/or use a database
constraint, if inserting NULL then use System.DbNull.Value
sc.Parameters.Add (new SglParameter ("Q@firstName", SglDbType.VarChar, 200) {Value =
newEmployee.FirstName ?? (object) System.DBNull.Value});
sc.Parameters.Add (new SglParameter ("@lastName", SglDbType.VarChar, 200) {Value =
newEmployee.LastName ?? (object) System.DBNull.Value}) ;

// best practice - always use the correct types when specifying your parameters,
Value is assigned to a DateTime instance and not a string representation of a Date

sc.Parameters.Add (new SglParameter ("@dateOfBirth", SqglDbType.Date) { Value =
newEmployee.DateOfBirth });

// best practice - open your connection as late as possible unless you need to
verify that the database connection is valid and wont fail and the proceeding code execution
takes a long time (not the case here)

con.Open () ;

sc.ExecuteNonQuery () ;

// the end of the using block will close and dispose the SglConnection
// best practice - end the using block as soon as possible to release the database
connection

}

// supporting class used as parameter for example
public class Employee
{

public string FirstName { get; set; }

public string LastName { get; set; }
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public DateTime DateOfBirth { get; set; }

ADO.NETTODRAK T T 75 4 A
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e DTAYIDINTDT—HIR—RETZYITLT. BMLTHIZLONTENSLSICLET
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var providerName = "System.Data.SglClient"; //Oracle.ManagedDataAccess.Client, IBM.Data.DB2
var connectionString = "{your-connection-string}";

//you will probably get the above two values in the ConnectionStringSettings object from
.config file

var factory = DbProviderFactories.GetFactory (providerName) ;

using(var connection = factory.CreateConnection()) { //IDbConnection
connection.ConnectionString = connectionString;
connection.Open () ;

using(var command = connection.CreateCommand()) { //IDbCommand
command.CommandText = "{query}";
using (var reader = command.ExecuteReader()) { //IDataReader
while (reader.Read()) {

—

A 224 U TADO.NETZ L https://riptutorial.com/ja/dot-net/topic/3589/ado-net
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5 ASP NETDO AV— k72 7% L 7=ASP NET MVC
D r7Ta—N\N){F—3 3

ASP.NETX—Y DX X— Rz

COT77A—FOI>. IV MA—=20PDI X Eresx 7 7ALDDOET HI—RTEIELENE N
CETT . nmtepmoauleld.po7 7FALDELTONLETX X MEEZET. BOh oo
HetpModulelIEEZE T MO VII. BNEN. 2NTHLEODOTX I MIIR—UIZZNhE T

PO TANER. FTTVT—yIUDET BIHODETHSIH. TNOET HLHICTES N
ODHDT IV T—vIvHDET. po7 7M1 LeDPI—HY—ICLT. 2352 &LI3TT.

Examples
nELYNTVT

1.MVC7RY T MIugN+ 7y by —U= LET.
2. Web.configf\ <httpModules> <modules>T 7 ¥v 3 \Ji =13 <modules>T 73U

ilSn.LocalizingModulez& bi -d—o

== TIF 6 =—=>
<httpModules>

<add name="il8n.LocalizingModule" type="i118n.LocalizingModule, 1i18n" />
</httpModules>

== TI§ 7 ==>
<system.webServer>
<modules>
<add name="il8n.LocalizingModule" type="i118n.LocalizingModule, i18n" />
</modules>
</system.webServer>

3."ocale"E WOSDITFILTEY A FDIL—KMILEXT. Y R—FFTEBHLFv—DH T 5
)l/ge%big—o fCtZ_(Ef\ /1ocale/fr/$§—o

4. HILFN—D T F L pessages ool W DIDT XX KT 7 A L% Lnessages .po «

5. 7XMDT. nessages.po 27 ANICODTXI M ELX T,

#: Translation test
msgid "Hello, world!"
msgstr "Bonjour le monde!"

6. JAVIIZ MNITAHTXXMET I MO—FH LT,

using System.Web.Mvc;
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namespace Il8nDemo.Controllers
{
public class DefaultController : Controller
{
public ActionResult Index ()
{

// Text inside [[[triple brackets]]] must precisely match
// the msgid in your .po file.
return Content ("[[[Hello, world!]]1");

7.MVCT7 7 U r—y 3% L. hitp// localhost[yourportnumber] / defaultZ EO I > bA—S
TOYVIVILTBIL—bhELEZT,
URLDST 7F L PDALF Y ETEHLOCENTNSEIEELTLZE N,
http// localhost[yourportnumber] / en / default -

8. URLIC jen/ & ey Elcld Il LicEEZE T X—VILI>ENITXIINENTTF.

9. 77T DELTDALTNEL. /aeraurt LTLLEZ 0. HLTFNv—%F 5L SICURLDS
SN, SNETXIMENSEZEE LTS 0,

10. web.config Tld. T—Y—DS15ca1e7 FNTETEROLSICNVYRIELE T,

<!l— IIS 6 ——>
<system.web>
<httpHandlers>

<add path="*" verb="*" type="System.Web.HttpNotFoundHandler"/>
</httpHandlers>

</system.web>

<!l— IIS 7 —>
<system.webServer>

<handlers>

<remove name="BlockViewHandler"/>
<add name="BlockViewHandler" path="*" verb="*" preCondition="integratedMode"

type="System.Web.HttpNotFoundHandler" />

</handlers>
</system.webServer>

A Y74 UTASP.NETPR R— b % LIZASP.NET MVCRY B—NJE—y 3 v ED

https://riptutorial.com/ja/dot-net/topic/5086/asp-net?® X ¥ — k 7z = L f=asp-net-mvc P B—/\ Y
T—y 3y
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6: CCSHALZ T %
%

COTAVIYMNTII. SHALNY V12T 552TWET. ZIE. oy yasz L. SHAL/\Y

Ya1'dHTYT. github®/—X htips : //github.com/mahdiabasi/SHA1Tool
Examples
77 AILDSHALF =V I H L %"TT 5

£ 9. System.Security.Cryptography & System.I0&E 7AYo I LE T

public string GetShalHash (string filePath)
{
using (FileStream fs = File.OpenRead(filePath))
{
SHA1 sha = new SHAlManaged() ;
return BitConverter.ToString(sha.ComputeHash (fs));

—

AV 74 U TCTSHALE T & T https:/riptutorial.com/ja/dot-net/topic/9457/c- Tshal® I %
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7: CCSHA1% T %
%

COTAVIYMNTII. SHALNY V12T 552TWET. ZIE. oy yasz L. SHAL/\Y
Vi1%3d5TT.

github®*/ —X compelete https : //github.com/mahdiabasi/SHA1Tool
Examples
T ALDSHALF =V 7 H L= T 5

¥ 9" System.Security.CryptographyZ 7 AY T2 MMILE T

public string GetShalHash(string filePath)
{
using (FileStream fs = File.OpenRead(filePath))
{
SHA1 sha = new SHAlManaged() ;
return BitConverter.ToString(sha.ComputeHash (fs));

TXARNDNY L 22T 5

public static string TextToHash (string text)
{

var sh = SHAl.Create();

var hash = new StringBuilder();

byte[] bytes = Encoding.UTF8.GetBytes (text);

byte[] b = sh.ComputeHash (bytes);

foreach (byte a in b)

{
var h = a.ToString("x2");
hash.Append (h) ;

}

return hash.ToString();

#2254 U TCTSHALZ T % & https://riptutorial.com/ja/dot-net/topic/9458/c- Tshal® 3 %
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8: CLR

Examples
528 4 LD

Common Language RuntimeCLRIE. ¥ ¥ T. NET Framework®T%. &

« Common Intermediate Language L TCILE /23 ILEIdNSEZ/ N1 b I—RIZ.
o XYV I—RET BJust-In-Timed /N1 2

AEVETBHBNL—ITR—VIL D5
AppDomains& [N %% 7702 2D % R—b

e HOA—RELNULDILEBEX2UTA AHZX I

CLRTENSI1—RIz. ahThxhwI—REFTNSCLRIGR A T JOI—RDTEINSHI—FR
EFT B, RR—YI—REINTET . I—REI—RDETHIFIEI LA NI LDH
nE 9.

A 224 U TCLRZ T https://riptutorial.com/ja/dot-net/topic/3942/clr
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9: DateTime?

Examples
ParseExact

var dateString = "2015-11-24";

var date = DateTime.ParseExact (dateString, "yyyy-MM-dd", null);
Console.WriteLine (date);

2015112412:00:00 AM

Culturelnfo.CurrentCulture%30)/\03}_7 t L/_Cj—:- t (Et\ null%j—: t t ':/': t (:- L/_C < j—fé
W, 3. DICFBEIEMTEL T,

7 =Xy b

F. ICFTHDICTHIEMTEETT

var date = DateTime.ParseExact ("24]201511", "dd|yyyyMM", null);
Console.WriteLine (date) ;

2015112412:00:00 AM

TlR>EWRIRTUTILELTHONET

var date = DateTime.ParseExact ("2015|111(24", "yyyy|MM|dd", null);
Console.WriteLine (date);

2015112412:00:00 AM

D

var date = DateTime.ParseExact ("2015-01-24 11:11:30", "yyyy-mm-dd hh:MM:ss", null);
Console.WriteLine (date) ;

2015112411:01:30
EDOM>fzIlENfZ I LT RN,

1RO DTEHEITNIEEVE A

var date = DateTime.ParseExact ("11/24/2015", "d", new CultureInfo ("en-US"));
var date DateTime.ParsekExact ("2015-11-24T10:15:45", "s", null);
DateTime.ParseExact ("2015-11-24 10:15:452", "u", null);

var date

https://riptutorial.com/ja/home 19



ArgumentNullException

var date = DateTime.ParseExact (null, "yyyy-MM-dd", null);
var date = DateTime.ParseExact ("2015-11-24", null, null);

FormatException

var date = DateTime.ParseExact ("", "yyyy-MM-dd", null);

var date = DateTime.ParseExact ("2015-11-24", "", null);

var date = DateTime.ParseExact ("2015-0C-24", "yyyy-MM-dd", null);
var date = DateTime.ParseExact ("2015-11-24", "yyyy-Q00-dd", null);

// Single-character format strings must be one of the standard formats
var date = DateTime.ParseExact ("2015-11-24", "g", null);

// Format strings must match the input exactly* (see next section)
var date = DateTime.ParseExact ("2015-11-24", "d", null); // Expects 11/24/2015 or 24/11/2015
for most cultures

LTDT F—XY bD

var date = DateTime.ParseExact ("2015-11-24T10:15:45",

new [] { "s", "t", "u", "yyyy-MM-dd" }, // Will succeed as long as input matches one of
these

CultureInfo.CurrentCulture, DateTimeStyles.None) ;

DWE
var dateString = "10/11/2015";
var date = DateTime.ParseExact (dateString, "d", new CultureInfo("en-US"));
Console.WriteLine ("Day: {0}; Month: {1}", date.Day, date.Month);
11;10

date = DateTime.ParseExact (dateString, "d", new CultureInfo("en-GB"));
Console.WritelLine ("Day: {0}; Month: {1}", date.Day, date.Month);

10;11
TryParse

DAY RIIEELTITFD., FENFEparerined L. ThldET T—LE LI T. LT SHE
oot/ NTA—HF—LLTEINLIC. INEDDE LT

(: 3’ 6 t N out/\ni 7L _7 t L/ _C é ht—: ';7_:7 7-3_ L |\ ODDateTime.MinValueé hi '5'0
TryParsestring. out DateTime

DateTime parsedValue;

if (DateTime.TryParse ("monkey", out parsedValue))

https://riptutorial.com/ja/home



Console.WriteLine ("Apparently, 'monkey' is a date/time value. Who knew?");

DAY RIZ. YRTLDEISO80IREFDDELEEDODIZDNTELESELI T,

DateTime.TryParse ("11/24/2015 14:28:42", out parsedValue); // true
DateTime.TryParse ("2015-11-24 14:28:42", out parsedValue); // true
DateTime.TryParse ("2015-11-24T14:28:42", out parsedvValue); // true
DateTime.TryParse ("Sat, 24 Nov 2015 14:28:42", out parsedValue); // true

DAy RIIALFYEITNGEWZH., Y2T7LT7—ILeLET. ChIZLDLEWIIDE
BeEHVE T,

// System set to en-US culture
bool result = DateTime.TryParse("24/11/2015", out parsedValue) ;

Console.WriteLine (result);

// System set to en-GB culture
bool result = DateTime.TryParse("11/24/2015", out parsedValue) ;

Console.WriteLine (result);

// System set to en-GB culture
bool result = DateTime.TryParse("10/11/2015", out parsedValue) ;

Console.WriteLine (result) ;

HEIMICN S, 31011 TIREC1110THEZ LI MH LNEIEA.
TryParse. IFormatProvider. DateTimeStyles. out DateTime

if (DateTime.TryParse (" monkey ", new CultureInfo("en-GB"),
DateTimeStyles.AllowLeadingWhite | DateTimeStyles.AllowTrailingWhite, out parsedValue)

{

Console.WritelLine ("Apparently, ' monkey ' is a date/time value. Who knew?");

AV RERBED. COF—NR—A—RICELD. ODALFYERTALETEHIENTELT.
IFormatProvider/\a 3 7L _9_@111111%3— t N ‘\/17__L\ jj ”/9: 8% bfé ni j—o

DIV Y RTIE. PTERA—FH5IEMTHBHEICLTLRZEN. Thbld.
IFormatProvider t DateTimeStyles:— @7-;__/ \—A— |< (:. 3 hf:/ \ 3 7L —9 (:_ L, T (/\?I'_ ?’O

® NotSupportedException IFormatProviderli: d— |\ 3”/ jj )|/9: 8¢ % L/i 3—0

® ArgumentException DateTimeStylesbf}gz‘_j v 3 \J?'J& ('\b\\ AssumeLocal)pAssumeUniversal

BEODREWITZITMENTHE T,
TryParseExact

:0)} \/ \y F‘J\ TryParsetParseExactyjbﬁ-t L/T L/i g—o jjng\%g—é: tb\*?%\ bS‘L/j-\:
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(CHEXO—3F 50T, Tldegs T—LELET.

TryParseExact. . IFormatProvider. DateTimeStyles. out DateTime

DA —NN—A—RIF. DICLTELELSELT T, . §5LDICFRELEITNEEVEE
Ao

DateTime.TryParseExact ("11242015", "MMddyyyy", null, DateTimeStyles.None, out parsedValue); //

true

TryParseExactstring. string []. IFormatProvider. DateTimeStyles. out DateTime

DA —N—A—RIF. EDTF— Y BMILTLLSELET. 3. 5D ELEHIDD
Y VER R

DateTime.TryParseExact ("11242015", new [] { "yyyy-MM-dd", "MMddyyyy" }, null,
DateTimeStyles.None, out parsedValue); // true

& 224 U ThateTime® = T https://riptutorial.com/ja/dot-net/topic/58/datetime D
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IETForEaCh

I ->72K L ETD

NET27L—LT—20 D3, ZTVIIHEL . rorpach PV Y RMEEZTENWDSTETT. HY
(CTL—2KtoreacnZ®dNIT. I—RELVD LRI TIILRTIESDB LT EA.

Examples

VZARDEF TS VD A R UT

public class Customer ({
public void SendEmail ()
{
// Sending email code here
}
}

List<Customer> customers = new List<Customer> () ;

customers.Add (new Customer());
customers.Add (new Customer());

customers.ForEach(c => c.SendEmail());

IEnumerable?® * '/ v R

ForEach () (E't List<T>7 31 ?—Ck n—c 2 i -d_jﬁ\\ IQueryable<T>$ 7: [J IEnumerable<T>_c(g é 1’7,'( l \i

BA. ChoDT—IXTI3ooOBH VI T.

2V A KT 5

Lr@IOTUBEN BLHWIIMIIE—ENED. T—IX—IDBUPENET. . T4

Yy RpSIZLTUOENE T,

IEnumerable<Customer> customers = new List<Customer> () ;

customers.ToList () .ForEach(c => c.SendEmail());

DZ MSENEDT. COI AV Rigobhh AT F—N—~y REET T,

AR

Ay REL

public static void ForEach<T> (this IEnumerable<T> enumeration,

{

foreach (T item in enumeration)

Action<T> action)

https://riptutorial.com/ja/home
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action (item) ;

hihF g

IEnumerable<Customer> customers = new List<Customer> () ;

customers.ForEach(c => c.SendEmail());

TL—LT—UDLINQA VY RIZ. THHZLELTENTL SO BLEEBA. rormacn?
VY RODIE. £#FBZETHD. COTROAVY KRB LTWET. BT oreacnll—7
35 EHTEIT,

# 224 U TForEachz T https://riptutorial.com/ja/dot-net/topic/2225/foreach
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11: HTTPZ 9 4 7> b

. ¥BHHTTP/11RFCIIDEBV T,

o« 7230)VE—VYDEL—T a4 T
o 7231 R UT AR E

o 7232 YU IRk

e 7233 X b

o 7234X N YV

e 7235

o 7239 NV/ICHTTP

o 7240HTTPDO~NY T —%F %

DPRFCHH DI T,

o 7236 X X—L®D
o 723732V R

Z LTHERFC
« 7238Hypertext Transfer Protocol X 7—% X 11— R 308Permanent Redirect

R wA=R =P

e 4918WebA—H") U7 EN—Y 3 U \WebDAVDHTTP
e 4791WebDAVCalDAV DD

Examples

System.Net.HttpWebRequest= L TGETL AR A& &L TAS

string requestUri = "http://www.example.com";
string responseData;

HttpWebRequest request = (HttpWebRequest)WebRequest.Create (parameters.Uri);
WebResponse response = request.GetResponse();

using (StreamReader responseReader = new StreamReader (response.GetResponseStream()))

{

responseData = responseReader.ReadToEnd() ;

}
System.Net.WebClientZ L CGETL AR> Az & L TAS

string requestUri = "http://www.example.com";
string responseData;
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using (var client = new WebClient ())

{

responseData = client.DownloadString(requestUri);

System.Net.HttpClient= L TGETZ & L TA %
atepclient ¥« NuGetMicrosoft HTTP Client Libraries®o T&EX 97,

string requestUri = "http://www.example.com";
string responseData;

using (var client = new HttpClient ())
{

using (var response = client.GetAsync (requestUri) .Result)
{
response.EnsureSuccessStatusCode () ;
responseData = response.Content.ReadAsStringAsync () .Result;

System.Net.HttpWebRequestz L T~ 4 B—RTpOST) 7 T A+ ZT 5%

string requestUri = "http://www.example.com";
string requestBodyString = "Request body string.";
string contentType = "text/plain";

string requestMethod = "POST";

HttpWebRequest request = (HttpWebRequest)WebRequest.Create (requestUri)
{

Method = requestMethod,

ContentType = contentType,
bi

byte[] bytes = Encoding.UTF8.GetBytes (requestBodyString) ;
Stream stream = request.GetRequestStream() ;

stream.Write (bytes, 0, bytes.Length);

stream.Close();

HttpWebResponse response = (HttpWebResponse)request.GetResponse();

System.Net.WebClientZ L T A EB—RTpOST) VT AN ZT 5

string requestUri = "http://www.example.com";
string requestBodyString = "Request body string.";
string contentType = "text/plain";

string requestMethod = "POST";

byte[] responseBody;
byte[] requestBodyBytes = Encoding.UTF8.GetBytes (requestBodyString);

using (var client = new WebClient ())
{
client .Headers [HttpRequestHeader.ContentType] = contentType;
responseBody = client.UploadData (requestUri, requestMethod, requestBodyBytes);
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System.Net.HttpClientzZ L TX A B—RTpOST) VT A 2T 5
atepclient ¥+ NuGetMicrosoft HTTP Client Libraries®o T&EX 9,

string requestUri = "http://www.example.com";
string requestBodyString = "Request body string.";
string contentType = "text/plain";

string requestMethod = "POST";

var request = new HttpRequestMessage
{

RequestUri = requestUri,

Method = requestMethod,
bi

byte[] requestBodyBytes = Encoding.UTF8.GetBytes (requestBodyString) ;
request.Content = new ByteArrayContent (requestBodyBytes) ;

request.Content .Headers.ContentType = new MediaTypeHeaderValue (contentType) ;

HttpResponseMessage result = client.SendAsync (request) .Result;
result.EnsureSuccessStatusCode () ;

System.Net.Http.HttpClientz L 7= ZHTTP ¥ 7 > B—%

using System;

using System.IO;

using System.Ling;

using System.Net.Http;

using System.Threading.Tasks;

class HttpGet
{

private static async Task DownloadAsync (string fromUrl, string toFile)

{

using (var fileStream = File.OpenWrite (toFile))

{
using (var httpClient = new HttpClient ())

{

Console.Writeline ("Connecting...");

using (var networkStream = await httpClient.GetStreamAsync (fromUrl))

{
Console.Writeline ("Downloading...");
await networkStream.CopyToAsync (fileStream);
await fileStream.FlushAsync();

static void Main(string[] args)
{
try
{
Run (args) .Wait () ;
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}
catch (Exception ex)
{
if (ex is AggregateException)
ex = ((AggregateException)ex) .Flatten().InnerExceptions.First ();

Console.WriteLine ("--- Error: " +
(ex.InnerException?.Message ?? ex.Message));

}
static async Task Run(string[] args)
{
if (args.Length < 2)
{
Console.WritelLine ("Basic HTTP downloader");
Console.WriteLine () ;
Console.Writeline ("Usage: httpget <url>[<:port>] <file>");
return;

await DownloadAsync (fromUrl: args([0], toFile: args[1l]);

Console.WriteLine ("Done!");

A 2Z4 UTHTTPY 24 7 > b 2T hitps:/iriptutorial.com/ja/dot-net/topic/32/httpZ 24 7 > b
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12: HTTP ¥ —X

Examples

ZAYVHTTP 7 7 1L F—/S—HttpListener
J—k

CDIF. E—RTITBMHVET.

24T MNIIDEEFH R—bENE T,

CF B/, 774 LT XTASCI Content-Disposition~V 5—DT7 7 AL EHLEN. 77
ALTOVEIILI—IIENIEA.

using System;
using System.IO;
using System.Net;

class HttpFileServer

{
private static HttplListenerResponse response;
private static HttpListener listener;
private static string baseFilesystemPath;

static void Main(string[] args)
{
if (!Httplistener.IsSupported)
{
Console.WritelLine (
"xx* HttplListener requires at least Windows XP SP2 or Windows Server 2003.");

return;

if (args.Length < 2)

{
Console.Writeline ("Basic read-only HTTP file server");
Console.WriteLine () ;
Console.Writeline ("Usage: httpfileserver <base filesystem path> <port>");
Console.WritelLine ("Request format: http://url:port/path/to/file.ext");

return;

baseFilesystemPath = Path.GetFullPath (args[0]);
var port = int.Parse(args([l]);

listener = new HttpListener();
listener.Prefixes.Add ("http://*:" + port + "/");
listener.Start ();

Console.Writeline ("--- Server stated, base path is: " + baseFilesystemPath);
Console.Writeline ("--- Listening, exit with Ctrl-C");
try

{
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ServerLoop () ;
}
catch (Exception ex)
{
Console.WriteLine (ex);
if (response != null)
{

SendErrorResponse (500, "Internal server error");

static void ServerLoop ()

{

while (true)

{

var context = listener.GetContext ();

var request = context.Request;

response = context.Response;

var fileName = request.RawUrl.Substring(l);

Console.WriteLine (
"-—— Got {0} request for: {1}",
request .HttpMethod, fileName) ;

if (request.HttpMethod.ToUpper () != "GET")

{
SendErrorResponse (405, "Method must be GET");
continue;

var fullFilePath = Path.Combine (baseFilesystemPath, fileName) ;
if(!File.Exists (fullFilePath))
{

SendErrorResponse (404, "File not found");

continue;

Console.Write (" Sending file...");
using (var fileStream = File.OpenRead (fullFilePath))
{
response.ContentType = "application/octet-stream";
response.ContentLength64 = (new FileInfo (fullFilePath)) .Length;
response.AddHeader (
"Content-Disposition",
"Attachment; filename=\"" + Path.GetFileName (fullFilePath) + "\"");
fileStream.CopyTo (response.OutputStreamn) ;

response.OutputStream.Close () ;
response = null;
Console.WriteLine (" Ok!"™);

static void SendErrorResponse (int statusCode, string statusResponse)
{
response.ContentLength64 = O;
response.StatusCode = statusCode;
response.StatusDescription = statusResponse;
response.OutputStream.Close () ;
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Console.WriteLine ("*** Sent error: {0} {1}", statusCode, statusResponse);

LADWHTTP7 7 4L H—/X—ASP.NET2 7
1-OI7FNTETHE. ODTINLT7ALBENE T,

2 - ODGDproject.jsont WoMD7 7 A )l/% L/E 3": L;_C/—i_\_ b trootDirectory% ng j—o

"dependencies": {
"Microsoft.AspNet.Server.Kestrel”": "1.0.0-rcl-final",
"Microsoft.AspNet.StaticFiles": "1.0.0-rcl-final"
}y
"commands": {
"web": "Microsoft.AspNet.Server.Kestrel --server.urls http://localhost:60000"
}y
"frameworks": {
"dnxcore50": { }
}y
"fileServer": {
"rootDirectory": "c:\\users\\username\\Documents"

3- o1— F%Startup.cs L—C—Startup.cst 2 5@7 7’( )I/% Li 3'0

using System;

using Microsoft.AspNet.Builder;

using Microsoft.AspNet.FileProviders;
using Microsoft.AspNet.Hosting;

using Microsoft.AspNet.StaticFiles;

using Microsoft.Extensions.Configuration;

public class Startup
{
public void Configure (IApplicationBuilder app)
{
var builder = new ConfigurationBuilder();
builder.AddJsonFile ("project. json");
var config = builder.Build();
var rootDirectory = config["fileServer:rootDirectory"];
Console.Writeline ("File server root directory: " + rootDirectory);

var fileProvider = new PhysicalFileProvider (rootDirectory) ;

var options = new StaticFileOptions();

options.ServeUnknownFileTypes = true;

options.FileProvider = fileProvider;

options.OnPrepareResponse = context =>

{
context.Context.Response.ContentType = "application/octet-stream";
context.Context.Response.Headers.Add (
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"Content-Disposition",
$"Attachment; filename=\"{context.File.Name}\"");
bi

app.UseStaticFiles (options);

4-IRVRTAVTMEE, JFILAYICLTOIRVRELE T,

dnvm use 1.0.0-rcl-final -r coreclr -p
dnu restore

CNoOIRURIZLZTTEDHIET. dnvm 115t B LT OA VX M—ILHNX—IV3OAT7
CLROD %= LE 7.

5 - dnx web-'j-_/\o% LE . T7A )I/lihttp://localhost:6OOOO/path/to/file.ext_cs_cé 64: > (:7‘3:

‘thtp: //localhost:60000/path/to/file.ext o

(Cg %/, 7 74 LIFFNTASCIlIContent-Disposition ™~V F—DT 7 A L BB EN. T 74
L72XITo7—ENEEA.

X224 U THTTP Y —/\—% L https://riptutorial.com/ja/dot-net/topic/53/http # —/ X\—
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13: JITI > 84
%

ITIUNA L, THIFYUNI M UFALTUNALIE., T—RORTUNALODTT. JT
JVUNALIFNET?L—LD—oTENEF. CLRI—RC. F. Visual Basick &ld. £
Interpreted LanguagelL & [ENBEHEDICTI NS LENE T, ChIIXY U I—RIZHL AL
—RTIWN. T2V N IDIF—LTRHVDIEA. TLA. I, 2OTI—REYIXTLOIYY T
—RIZOunqLEIhE 7.

BEEITIUNAILET HOTT M

e KVULCLRIFILIELTIDDIUNA S LM ERT . COILIIYY VY I—RICTESDT S
vk IDFr—LTTETS.

e AE—RJJTIUNALTIR. [CAUNRAILENLCI—ROEDTUNALT BICHEDRD
lEANsI1—RETES

JITIA VNS IL DI DT Wikipedia~—Y 2 LT /S 0. hitps
/len.wikipedia.org/wiki/Just-in-time_compilation

Examples
LI N AL T
VT Hello World7 77—y 3w

using System;

namespace HelloWorld
{
class Program
{
static void Main(string[] args)
{
Console.WriteLine ("Hello World");
}

DILI—RJTI /AL E NS

// Microsoft (R) .NET Framework IL Disassembler. Version 4.6.1055.0
// Copyright (c) Microsoft Corporation. All rights reserved.

// Metadata version: v4.0.30319
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.assembly extern mscorlib
{

.publickeytoken = (B7 7A 5C 56 19 34 EQ 89 ) // .z\V.4..

.ver 4:0:0:0
}

.assembly HelloWorld
{

.custom instance void
[mscorlib]System.Runtime.CompilerServices.CompilationRelaxationsAttribute::.ctor (int32) = ( 01
00 08 00 00 00 00 00 )

.custom instance void

[mscorlib]System.Runtime.CompilerServices.RuntimeCompatibilityAttribute::.ctor() = ( 01 00 01
00 54 02 16 57 72 61 70 4E 6F 6E 45 78 // ....T..WrapNonEx
63 65 70 74 69 6F 6E 54 68 72 6F 77 73 01 ) // ceptionThrows.

// ——— The following custom attribute is added automatically, do not uncomment —-—————-—

// .custom instance void [mscorlib]System.Diagnostics.DebuggableAttribute::.ctor (valuetype
[mscorlib]System.Diagnostics.DebuggableAttribute/DebuggingModes) = ( 01 00 07 01 00 00 00 00 )

.custom instance void [mscorlib]System.Reflection.AssemblyTitleAttribute::.ctor(string) = (
01 00 OA 48 65 6C 6C 6F 57 6F 72 6C 64 00 00 ) // ...HelloWorld..

.custom instance void
[mscorlib]System.Reflection.AssemblyDescriptionAttribute::.ctor(string) = ( 01 00 00 00 00 )

.custom instance void
[mscorlib]System.Reflection.AssemblyConfigurationAttribute::.ctor(string) = ( 01 00 00 00 00 )

.custom instance void [mscorlib]System.Reflection.AssemblyCompanyAttribute::.ctor(string) =
( 01 00 00 00 00 )

.custom instance void [mscorlib]System.Reflection.AssemblyProductAttribute::.ctor(string) =
( 01 00 OA 48 65 6C 6C 6F 57 6F 72 6C 64 00 00 ) // ...HelloWorld..

.custom instance void [mscorlib]System.Reflection.AssemblyCopyrightAttribute::.ctor (string)

= (01 00 12 43 6F 70 79 72 69 67 68 74 20 C2 A9 20 // ...Copyright

20 32 30 31 37 00 00 ) //  2017..

.custom instance void [mscorlib]System.Reflection.AssemblyTrademarkAttribute::.ctor (string)
= ( 01 00 00 00 0O )

.custom instance void
[mscorlib]System.Runtime.InteropServices.ComVisibleAttribute::.ctor (bool) = ( 01 00 00 00 00 )

.custom instance void [mscorlib]System.Runtime.InteropServices.GuidAttribute::.ctor (string)
= (01 00 24 33 30 38 62 33 64 38 36 2D 34 31 37 32 // ..$308b3d86-4172

2D 34 30 32 32 2D 61 66 63 63 2D 33 66 38 65 33 // -4022-afcc-3f8e3

32 33 33 63 35 62 30 00 00 ) // 233c5b0. .

.custom instance void
[mscorlib]System.Reflection.AssemblyFileVersionAttribute::.ctor(string) = ( 01 00 07 31 2E 30
2E 30 2E 30 00 00 ) // ...1.0.0.0..

.custom instance void
[mscorlib]System.Runtime.Versioning.TargetFrameworkAttribute::.ctor(string) = ( 01 00 1C 2E 4E
45 54 46 72 61 6D 65 77 6F 72 6B // ....NETFramework

2C 56 65 72 73 69 6F 6E 3D 76 34 2E 35 2E 32 01 // ,Version=v4.5.2.

00 54 OE 14 46 72 61 6D 65 77 6F 72 6B 44 69 73 // .T..FrameworkDis

70 6C 61 79 4E 61 6D 65 14 2E 4E 45 54 20 46 72 // playName..NET Fr

61 6D 65 77 6F 72 6B 20 34 2E 35 2E 32 ) // amework 4.5.2
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.hash algorithm 0x00008004

.ver 1:0:0:0
}
.module HelloWorld.exe
// MVID: {2A7E1D59-1272-4B47-85F6-D7E1ED057831}
.imagebase 0x00400000
.file alignment 0x00000200
.stackreserve 0x00100000
.subsystem 0x0003 // WINDOWS_CUI
.corflags 0x00020003 // ILONLY 32BITPREFERRED
// Image base: 0x0000021C70230000

.class private auto ansi beforefieldinit HelloWorld.Program
extends [mscorlib]System.Object

.method private hidebysig static void Main(string[] args) cil managed
{
.entrypoint
// Code size 13 (0xd)
.maxstack 8
IL_0000: nop
IL_0001: 1dstr "Hello World"
IL_0006: call void [mscorlib]System.Console::WriteLine (string)
IL_000b: nop
IL_000c: ret
} // end of method Program::Main

.method public hidebysig specialname rtspecialname
instance void .ctor() cil managed

// Code size 8 (0x8)
.maxstack 8
IL_0000: 1darg.O
IL_0001: call instance void [mscorlib]System.Object::.ctor ()
IL_0006: nop
IL_0007: ret
} // end of method Program::.ctor

} // end of class HelloWorld.Program

MS ILDASMY—LILT 2 VT 5T

F T4 UTIUTI /N4 Z &L https:/Iriptutorial.com/ja/dot-net/topic/9222/jit I /N4 =
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EJSON with .NET with Newtonsoft.Json
&

NuGet/\°“/ /T_‘\)Newtonsoft.Json';\ NET?JSONG)%?Z I\ tjjylﬁ I\ E’ L/Tg—éj-:&)@
EhoThEd. Chid. TOWRTWEY—ILTT,

Examples
T 77 NZEJSONICY ) TILT 5

using Newtonsoft.Json;

var obj = new Person

{
Name = "Joe Smith",
Age = 21

}i
var serializedJson = JsonConvert.SerializeObject (obj);

:G)JSON {"Name":"Joe Smith","Age":21}
JSONTX AN T 27 b= ) TILT 5

var json = "{\"Name\":\"Joe Smith\",\"Age\":21}";
var person = JsonConvert.DeserializeObject<Person> (json);

= h(:—Ck ‘9 ~ bf "Joe Smlth"BCk UAge 21®Person7j— 7:)1 7 ~ bfé hi 3'0

& 224 2 TISON with .NET with Newtonsoft.Jsonz T https:/riptutorial.com/ja/dot-
net/topic/8746/json-with--net-with-newtonsoft-json
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15: JSON ) 7L

JavaScriptSerializer £Json.NET

JavaScriptSerializezO 52 ‘JNET 35—63 h\ AJAX77 IJ /7-_‘\/ 3 \JUDNETml/ ’f )V_—Cs‘: é
NTHhEd. N3, Y2—YI1—RTISONET 5/=DICTELXT.

Javascriptserializerd ZAMT BICHhhbLOLT . YU TFLEVITILILREFI—TVV—ID
JSoNNET 74 72 ) &g 52 E2BHLIET. JsonNETIREDWNTHF—X VR EART LY
FZNDIYE UTISONN R LDIzODDA U7 —TIT—XF L TOET ovasoripiconverier
FITvTO I LThedIlEEdnNdTHA 5JavaScriptSerializer 0

Examples

System.Web.Script.Serialization.JavaScriptSerializer@ L 722> ) 7L

JavaScriptSerializer.Deserialize<T> (input) * A |\ (& JavaScriptSerializer‘Cck 'D—C*’( TA 7°
LHR=PENTOLETIFIL DY YEVTE LT, BISONDESNfccrxFTVTT MY
U 7L L/ck P t L/JavaScriptSerializer °

using System.Collections;
using System.Web.Script.Serialization;

/] ...

string rawJSON = "{\"Name\":\"Fibonacci Sequence\", \"Numbers\":[0, 1, 1, 2, 3, 5, 8, 13]}";
JavaScriptSerializer JSS = new JavaScriptSerializer();

Dictionary<string, object> parsedObj = JSS.Deserialize<Dictionary<string, object>>(rawJSON) ;

string name = parsedObj["Name"].toString();
ArrayList numbers = (ArraylList)parsedObj["Numbers"]

JavaScriptSerializerzx_ 7“‘\)1 7 |\ ‘JNET/ \0_3)3 )35—63 ni L/7L:o

Json.NETZL/=2 )7L

internal class Sequence({
public string Name;
public List<int> Numbers;

}

77 ooo
string rawJSON = "{\"Name\":\"Fibonacci Sequence\", \"Numbers\":[0, 1, 1, 2, 3, 5, 8, 13]}";
Sequence sequence = JsonConvert.DeserializeObject<Sequence> (rawJSON) ;
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[CDNWTIE. JsonNETT A FELTLEE 0,

Json.NETIE NET/N—yY 3 Vo2& HR—bLTWE T,

Json.NETZ->7-> V779 4¥r—y 3y

[JsonObject ("person") ]

public class Person

{
[JsonProperty ("name") ]
public string PersonName { get; set; }
[JsonProperty ("age") ]
public int PersonAge { get; set; }
[JsonIgnore]
public string Address { get; set; }

Person person = new Person { PersonName = "Andrius", PersonAge = 99, Address = "Some address"
bi
string rawJson = JsonConvert.SerializeObject (person);

Console.WritelLine (rawdson); // {"name":"Andrius","age":99}

TAONTABLUPI ZXETLT. Djson®% L7=D . jsondsonignore®>ZNHzd 5(CLT
Crzan,

JSON.NETDOV U FTILDIF. ZEnamlTclfzan,

CTl3. [FPascalCaseTICENTWHWEF. JSONTIF. IXTDICcamelCase®E LEF. UL

NZLT. 2D2DTTHIENTELT.

using Newtonsoft.Json;
using Newtonsoft.Json.Serialization;

public class Person

{
public string Name { get; set; }
public int Age { get; set; }
[JsonIgnore]
public string Address { get; set; }

public void ToJdson () {
Person person = new Person { Name = "Andrius", Age = 99, Address = "Some address" };
var resolver = new CamelCasePropertyNamesContractResolver ();
var settings = new JsonSerializerSettings { ContractResolver = resolver };
string json = JsonConvert.SerializeObject (person, settings);

Console.WriteLine (json); // {"name":"Andrius", "age":99}

> )75 44—y 3 - Newtonsoft.Jsonz L7z> V7L

DNILIN—EIRBED. ORI IIANULN—ELTVITIAZIBLIOTVYIT7Z4 XL
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FIF. LIEED>T. 56~ N—EDH LT,

using Newtonsoft.Json;

var rawJSON = "{\"Name\":\"Fibonacci Sequence\", \"Numbers\":[O, 1, 1, 2, 3, 5, 8, 131}1";
JsonConvert.DeserializeObject<Dictionary<string, object>>(rawJSON) ;

var fibo
var rawJSON2 = JsonConvert.SerializeObject (fibo) ;

AT 42T

Newtonsoft?®Json.NETTId. #ICF %/ <. [CExpandoObject / DynamicZ 7YV T b & LT
json&IC/NA U RTEZ T,

2NTIALE—v 3y

dynamic JjsonObject = new ExpandoObject () ;
jsonObject.Title = "Merchent of Venice";
jsonObject.Author = "William Shakespeare";

Console.WriteLine (JsonConvert.SerializeObject (jsonObject)) ;

—

TNTIAL—Y 3 Y

var rawJson = "{\"Name\":\"Fibonacci Sequence\", \"Numbers\":[0, 1, 1, 2, 3, 5, 8, 13]}1";
dynamic parseddson = JObject.Parse (rawdson) ;

Console.WritelLine ("Name: " + parsedJson.Name) ;

Console.WritelLine ("Name: " + parsedJson.Numbers.Length) ;

rawdsond 7V IO bDX—WFTIIT T MDA UNR—IZENTWHWSHI EICLTLEE 0,

N, TTVS—y 3N e BEDISONEITN/TESIZTT. I=/2L. JsonX MY v oF fz1d
VTP IS54C8—v a3/ TFVYF7I5406—yvavns LTcEanNtF IV MILT. LRILDE
THEEBOLET.

JsonSerializerSettings C?PJson.NETZ L 72> ) 7L

COVITZAYCIE. TIHL bDonetjsony )7 24 FITIIZONUIDEL SN hH DI S
JsonSerializerSettingstQ_'-af%fé(j?jo

public static string Serialize (T obj)

{

string result = JsonConvert.SerializeObject (obj, new JsonSerializerSettings {
NullValueHandling = NullValueHandling.Ignore}) ;
return result;

}

netPOEYVIT 24 FDR. L—TTY. I—XCENTHED. A YXFZURICI>I—RT
ANT 4D I—XICEL—TET Brist<student>€ T HNPAL IV IAUNHIVET. Zh
(& JsonSerializerSettings? % E g—
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public static string Serialize (T obj)
{

= JsonConvert.SerializeObject (obj, new JsonSerializerSettings {

string result =
ReferenceloopHandling = ReferencelLoopHandling.Ignore});

return result;

DESBEEESTIRVITIAIFTYIVETELT

public static string Serialize (T obj)
{

= JsonConvert.SerializeObject (obj, new JsonSerializerSettings {

string result =
NullValueHandling = NullValueHandling.Ignore,

ReferenceloopHandling.Ignore}) ;
return result;

ReferenceloopHandling =

A 224 U TISONY Y 7L =z https:/iriptutorial.com/ja/dot-net/topic/183/json U 7L
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3

LINQLanguage Integrated Queryld. 7—%V—X o T7—5 %3 5TT. LINQIE. S &Lk
DT—5Y)—2ABLUI DI T—96F 5O LILETILETSET. ZOELET.
LINQZ TV TR, ATV bTLTWE T, LI—T1 UINY—2U% LT XML. SQLT
—5R—Z . ADO.NETT—% v b NETALZ VIV, BLUTANRA T—DEZEDOODT
— 5 2HBLPLET. LINQIICEVBTTEE T .

« public static TSource<TSource>< MPIEnumerable <TSource>"—X . Func <TSource.
TSource. TSource> func

* public static TAccumulate Aggregate <TSource. TAccumulate>— PIEnumerable
<TSource>"—X. TAccumulate¥’— K. Func <TAccumulate. TSource. TAccumulate>

« public static TResult Aggregate <TSource. TAccumulate. TResult><— ®IEnumerable
<TSource>"—X. TAccumulate¥’— K. Func <TAccumulate. TSource. TAccumulate>
func. Func <TAccumulate. TResult> resultSelector

« public static Boolean3 "\ T M<TSource>_ MIEnumerable <TSource>"—X . Func
<TSource. Boolean>

« public static Boolean®<TSource>_ MIEnumerable <TSource>"/—X

+ public static Boolean®<TSource><— DIEnumerable <TSource>"/—X . Func <TSource-
Boolean>

« public static IEnumerable <TSource> AsEnumerable <TSource><— D IEnumerable
<TSource>"/—X

+ public static Decimal Average — @IEnumerable <Decimal>"/—X

« public static Double Average — MIEnumerable <Double>"/ —X

« public static Double Average — @IEnumerable <Int32>"/—X

+ public static Double Average — MIEnumerable <Int64>"/—X

« public static Nullable <Decimal> Average — ®IEnumerable <Nullable <Decimal >>/—X

* public static Nullable <Double> Average — ®IEnumerable <Nullable <Double >>%/—X

« public static Nullable <Double> Average — MIEnumerable <Nullable <Int32 >>%/—X

* public static Nullable <Double> Average — @IEnumerable <Nullable <Int64 >>*/ —X

+ public static Nullable <Single> Average — @IEnumerable <Nullable <Single >>%/—X

* public static Single Average — ®IEnumerable <Single>"/ —X

+ public static Decimal Average <TSource><— DIEnumerable <TSource>"/—X . Func
<TSource. Decimal>tZL 7%

* public static Double <TSource>— ®PIEnumerable <TSource>"/—X . Func <TSource-
Doublestz L & %

* public static Double Average <TSource>— ®IEnumerable <TSource>"/—X . Func
<TSource. Int32>L 2%

* public static Double Average <TSource>— ®IEnumerable <TSource>"/—X . Func
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<TSource. Int4>t2L 7%

+ public static Nullable <Decimal> Average <TSource>— ®PIEnumerable <TSource>"/—X..
Func <TSource. Nullable <Decimal >>tZ L 7 %

« /X7 Z static Nullable <Double> Average <TSource>Z ®lEnumerable <TSource>Y —X
. Func <TSource. Nullable <Double >>tZ L 7 %

+ public static Nullable <Double> Average <TSource><— @ IEnumerable <TSource>" —X .
Func <TSource. Nullable <Int32 >>Z L 7 %

+ public static Nullable <Double> Average <TSource>< @ IEnumerable <TSource>" —X .
Func <TSource. Nullable <Int64 >>Z L 7 %

« public static Nullable <Single> Average <TSource>— @P|Enumerable <TSource>" —X .
Func <TSource. Nullable <Single >>t L 7 %

« public static Single Average <TSource>< ®DIEnumerable <TSource>"/—X . Func
<TSource. Single>tL 7%

« public static IEnumerable <TResult>* ¥ X b <TResult>_ ®|Enumerable/ —X

« public static IEnumerable <TSource> Concat <TSource><_ MIEnumerable <TSource>75.
|IEnumerable <TSource>»%second

« public static Boolean <TSource><— ®IEnumerable <TSource>"/—X . TSource

+ public static Boolean <TSource>— ®|Enumerable <TSource>"/—X . TSource-
|IEqualityComparer <TSource>21 VN7 =

« public static Int32 Count <TSource>< PIEnumerable <TSource>"/—X

« public static Int32 Count <TSource>— ®PIEnumerable <TSource>"/—X . Func <TSource-
Boolean>

* public static IEnumerable <TSource> DefaultfEmpty <TSource>< PIEnumerable
<TSource>"/—X

* public static IEnumerable <TSource> DefaultfEmpty <TSource>< PIEnumerable
<TSource>"/—X . TSource defaultValue

« public static IEnumerable <TSource> Distinct <TSource><— PIEnumerable <TSource>"/—X

« public static IEnumerable <TSource> Distinct <TSource>< PIEnumerable <TSource>" —X
« |EqualityComparer <TSource> comparer

« public static TSource ElementAt <TSource>— ®PIEnumerable <TSource>"/—X . Int3214
TYYIR

« public static TSource ElementAtOrDefault <TSource>< PIEnumerable <TSource>"/—X .
Int324 7o X

 public static IEnumerable <TResult> Empty <TResult>

« public static IEnumerable <TSource> <TSource>% < Z M|Enumerable <TSource>»5.
IEnumerable <TSource>»%second

« public static IEnumerable <TSource> <TSource>% { C M|Enumerable <TSource>-
IEnumerable <TSource> second. |EqualityComparer <TSource> comparer

+ public static TSource®<TSource><— DIEnumerable <TSource>"/ —X

* public static TSource®<TSource>— DIEnumerable <TSource>"/—X . Func <TSource-
Boolean>

« public static TSource FirstOrDefault <TSource><— MIEnumerable <TSource>"/ —X

+ public static TSource FirstOrDefault <TSource>— DIEnumerable <TSource>"/—X . Func
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<TSource. Boolean>

public IEnumerable <IGrouping <TKey. TSource >> GroupBy <TSource. TKey>< @
IEnumerable <TSource>"/—X . Func <TSource. TKey> keySelector

— MIEnumerable <TSource>"/—X . Func <TSource. TKey> keySelector-
IEqualityComparer <TKey> comparerl/d . IEnumerable <IGKeying <TKey. TSource >>
GroupBy <TSource. TKey>

— MIEnumerable <TSource>"—X . Func <TSource. TKey> keySelector. Func
<TSource. TElement> elementSelector— @+ /Y RIZ . |IEnumerable <IGKeying <TKey.
TElement>. GroupBy <TSource. TKey. TElement>

— MIEnumerable <TSource>"—X . Func <TSource. TKey> keySelector. Func
<TSource. TElement> elementSelector. |EqualityComparer <TKeys> comparer/X~7 v &
static IEnumerable <IGrouping <TKey. TElement >> GroupBy <TSource. TKey-
TElement>

— MIEnumerable <TSource>Y—X . Func <TSource. TKey> keySelector. Func <TKey.
|IEnumerable <TSource>. TResult> resultSelector® L T. IEnumerable <TResult>

— MIEnumerable <TSource>"—X . Func <TSource. TKey> keySelector. Func <TKey.
IEnumerable <TSource>. TResult> resultSelector. IEqualityComparer <TKey>21 2 X b=
0%

— MIEnumerable <TSource>"—X . Func <TSource. TKey> keySelector. Func
<TSource. TElement> elementSelector. Func <TKey. IEnumerable <TElement>. TResult
> resultSelector

— MIEnumerable <TSource>"—X . Func <TSource. TKey> keySelector. Func
<TSource. TElement> elementSelector. Func <TKey. |IEnumerable <TElement>. TResult
> resultSelector. IEqualityComparer <TKey> comparer

IEnumerable <TOuter>. |Enumerable <TInner>. Func <TOuter. TKey>X—t L 2%
Func <TInner. TKey>X—t L 2% . Func <TOuter. |Enumerable <TInner>. TResult>
resultSelector

IEnumerable <TOuter>. |Enumerable <Tlnner>. Func <TOuter. TKey>X—t L 7%
Func <TInner. TKey>X—t L 2% . Func <TOuter. |Enumerable <TInner>. TResult>
resultSelector. |EqualityComparer <TKey> comparer

public static IEnumerable <TSource> Intersect <TSource><_ MIEnumerable <TSource>s.
|IEnumerable <TSource>»%second

public static IEnumerable <TSource> Intersect <TSource>Z_ MIEnumerable <TSource>5s.
|[Enumerable <TSource>b¥second. IEqualityComparer <TSource>hS

IEnumerable <TOuter>. IEnumerable <TInner>. Func <TOuter. TKey>
outerKeySelector. Func <TInner. TKey> innerKeySelector. Func <TOuter. TKey.
TResult> Tinner. TResult> resultSelector

IEnumerable <TOuter>. IEnumerable <TInner>. Func <TOuter. TKey>
outerKeySelector. Func <TInner. TKey> innerKeySelector. Func <TOuter. TKey.
TResult> Tinner. TResult> resultSelector. IEqualityComparer <TKey> comparer

public static TSource Last <TSource><— @ IEnumerable <TSource>" —X

public static TSource Last <TSource>— PIEnumerable <TSource>"/—X . Func <TSource
« Boolean>
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public static TSource LastOrDefault <TSource>— MPIEnumerable <TSource>"/ —X

public static TSource LastOrDefault <TSource><— MIEnumerable <TSource>"/—X . Func
<TSource. Boolean>

public static Int64 LongCount <TSource>— ®P|Enumerable <TSource>"/ —X

public static Int64 LongCount <TSource>< PIEnumerable <TSource>"/—X . Func
<TSource. Boolean>

public static Decimal Max — ®IEnumerable <Decimal>>/—X

public static Double Max — ?IEnumerable <Double>"/ —X

public static Int32 Max — ®IEnumerable <Int32>"/ —X

public static Int64 Max — @IEnumerable <Int64>"/ —X

public static Nullable <Decimal> Max — ®IEnumerable <Nullable <Decimal >>%/ —X
public static Nullable <Double> Max — @ IEnumerable <Nullable <Double >>%/—X

public static Nullable <Int32> Max — ®IEnumerable <Nullable <Int32 >>%/—X

public static Nullable <Int64> Max — @IEnumerable <Nullable <Int64 >>%/ —X

public static Nullable <Single> Max — ®IEnumerable <Nullable <Single >>/ —X

public static Single Max— MIEnumerable <Single>"/ —X

public static TSource Max <TSource>— PIEnumerable <TSource>"/ —X

public static Decimal Max <TSource>— ®P|Enumerable <TSource>"/—X . Func <TSource
. Decimal>tL 27 %

public static Double Max <TSource>< MIEnumerable <TSource>"/—X . Func <TSource.
Double>tZ L 7 %

public static Int32 Max <TSource>— ®PIEnumerable <TSource>"/—X . Func <TSource-
Int32> L 2%

public static Int64 Max <TSource><— DIEnumerable <TSource>"/—X . Func <TSource-
Inted>tz L 7%

JNT )y 7 static Nullable <Decimal> Max <TSource>Z MD|Enumerable <TSource>Y —X .
Func <TSource. Nullable <Decimal >>tZ L2 %

public static Nullable <Double> Max <TSource>— ®IEnumerable <TSource>"/—X . Func
<TSource. Nullable <Double >>t L 7 %

public static Nullable <Int32> Max <TSource><— @ |Enumerable <TSource>"/—X . Func
<TSource. Nullable <Int32 >>t L 7 %

public static Nullable <Int64> Max <TSource><— @ |Enumerable <TSource>"/—X . Func
<TSource. Nullable <Int64 >>t L 7 %

public static Nullable <Single> Max <TSource>— MIEnumerable <TSource>"/—X . Func
<TSource. Nullable <Single >>tZL 2%

public static Single Max <TSource><— PIEnumerable <TSource>"/—X . Func <TSource-
Singlestz L 7%

public static TResult Max <TSource. TResult>< ®IEnumerable <TSource>"/—X . Func
<TSource. TResult>Z L 2%

public static Decimal Min < ®IEnumerable <Decimal>"/ —X

public static Double Min < @IEnumerable <Double>"/ —X

public static Int32 Min<— MIEnumerable <Int32>"/ —X
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public static Int64 Min— (IEnumerable <Int64>"/ —X

public static Nullable <Decimal> Min — @IEnumerable <Nullable <Decimal >>%/ —X

public static Nullable <Double> Min < ®IEnumerable <Nullable <Double >>%/—X

public static Nullable <Int32> Min— @ IEnumerable <Nullable <Int32 >>"/ —X

public static Nullable <Int64> Min— ®IEnumerable <Nullable <Int64 >>*/—X

public static Nullable <Single> Min< ®PIEnumerable <Nullable <Single >>/—X

public static Single Min— @IEnumerable <Single>"/ —X

public static TSource Min <TSource>< MPIEnumerable <TSource>" —X

public static Decimal Min <TSource>< MIEnumerable <TSource>"/—X . Func <TSource-
Decimal>t L 7%

public static Double Min <TSource><— MIEnumerable <TSource>"/—X . Func <TSource-
DoublestZ L & %

public static Int32 Min <TSource>< PIEnumerable <TSource>"/—X . Func <TSource.
Int32>tz L 7%

public static Int64 Min <TSource>— DIEnumerable <TSource>"/—X . Func <TSource-
Inte4>2 L 2 57

public static Nullable <Decimal> Min <TSource>< ®IEnumerable <TSource>"—X . Func
<TSource. Nullable <Decimal >>Z L 2%

public static Nullable <Double> Min <TSource>< PIEnumerable <TSource>"—X . Func
<TSource. Nullable <Double >>tZ L2 %

public static Nullable <Int32> Min <TSource>< ®IEnumerable <TSource>"/—X . Func
<TSource. Nullable <Int32 >>tL 27 %

public static Nullable <Int64> Min <TSource>< ®IEnumerable <TSource>"/—X . Func
<TSource. Nullable <Int64 >>tZL 2 %

public static Nullable <Single> Min <TSource>< ®IEnumerable <TSource>"—X . Func
<TSource. Nullable <Single >>t L7 %

public static Single Min <TSource>< PlEnumerable <TSource>"/—X . Func <TSource.
Singlestz L 7 %

public static TResult Min <TSource. TResult>— ®IEnumerable <TSource>"/—X . Func
<TSource. TResult>ZL 27 %

public static IEnumerable <TResult> OfType <TResult>— ®|Enumerable/ —X

/N7 1) U |0rderedEnumerable <TSource> OrderBy <TSource. TKey>Z MIEnumerable
<TSource>"/—A . Func <TSource. TKey> keySelector

/X7 1)y Z10rderedEnumerable <TSource> OrderBy <TSource. TKey>Z DIEnumerable
<TSource>/—A . Func <TSource. TKey> keySelector. |IComparer <TKey> comparer
/X7 )y Z10rderedEnumerable <TSource> OrderByDescending <TSource. TKey>< @
IEnumerable <TSource>"/—AX . Func <TSource. TKey> keySelector

/X7 1)y Z10rderedEnumerable <TSource> OrderByDescending <TSource. TKey>< @
IEnumerable <TSource>"/—X . Func <TSource. TKey> keySelector. IComparer <TKey>
comparer

/N7y Z |Enumerable <Int32>Int32. Int324 7 > b

public static IEnumerable <TResult>¥ L<TResult>TResult. Int32/7 7> b
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public static IEnumerable <TSource> Reverse <TSource>— DPIEnumerable <TSource>"/ —
A

public static IEnumerable <TResult> <TSource. TResult><— ®IEnumerable <TSource>"/—
Z. Func <TSource. TResult>tL 75 = L& .

public static IEnumerable <TResult> <TSource. TResult><— ®IEnumerable <TSource>"/—
Z.. Func <TSource. Int32. TResult>LL 25 LX 7.

public static IEnumerable <TResult> SelectMany <TSource. TResult><— ®IEnumerable
<TSource>"—X . Func <TSource. |Enumerable <TResult>>ZL 27 %

public IEnumerable <TResult> SelectMany <TSource. TResult>< ®IEnumerable
<TSource>"—X . Func <TSource. Int32. |IEnumerable <TResult >>Z L 7%

public IEnumerable <TResult> SelectMany <TSource. TCollection. TResult><— ®
IEnumerable <TSource>"/—X . Func <TSource. |IEnumerable <TCollection >>
collectionSelector. Func <TSource. TCollection. TResult> resultSelector

— MIEnumerable <TSource>"/—X . Func <TSource. Int32. IEnumerable <TCollection >>
collectionSelector- Func <TSource. TCollection. TResult> resultSelector/ X7 \J v & static
IEnumerable <TResult> SelectMany <TSource. TCollection. TResult>

public static Boolean SequenceEqual <TSource>_ M|Enumerable <TSource>5*.
|[Enumerable <TSource>»%second

public static Boolean SequenceEqual <TSource><— PIEnumerable <TSource> first.
IEnumerable <TSource> second. IEqualityComparer <TSource> comparer

public static TSource Single <TSource><— MIEnumerable <TSource>"/—X

public static TSource Single <TSource><— MIEnumerable <TSource>"—X . Func
<TSource. Boolean>

public static TSource SingleOrDefault <TSource>< PIEnumerable <TSource>"/ —X

public static TSource SingleOrDefault <TSource><— MIEnumerable <TSource>"/—X . Func
<TSource. Boolean>

public static IEnumerable <TSource> Skip <TSource>— DIEnumerable <TSource>"/—X..
Int327 7 > b

public static IEnumerable <TSource> SkipWhile <TSource>— DIEnumerable <TSource>"/
—A . Func <TSource. Boolean>

public static IEnumerable <TSource> SkipWhile <TSource>— MPIEnumerable <TSource>"/
—A . Func <TSource. Int32. Boolean>

public static Decimal Sum < MIEnumerable <Decimal>"/—X

public static Double Sum < ®IEnumerable <Double>"/—X

public static Int32 Sum < MIEnumerable <Int32>%/ —X

public static Int64 Sum < MDIEnumerable <Int64>"/ —X

public static Nullable <Decimal> Sum — ®IEnumerable <Nullable <Decimal >>%/ —X

public static Nullable <Double> Sum < ®IEnumerable <Nullable <Double >>%/—X

public static Nullable <Int32> Sum < ®IEnumerable <Nullable <Int32 >>%/—X

public static Nullable <Int64> Sum < ®IEnumerable <Nullable <Int64 >>"/ —X

public static Nullable <Single> Sum < @ IEnumerable <Nullable <Single >>%/—X

public static Single Sum< ®IEnumerable <Single>"/ —X
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+ public static Decimal Sum <TSource>< @PIEnumerable <TSource>"—X . Func <TSource
. Decimal>tL 2%

« public static Double Sum <TSource><— MIEnumerable <TSource>"/—X . Func <TSource-
DoublestZ L 7 %

« public static Int32 Sum <TSource>< P|Enumerable <TSource>>/—X . Func <TSource.
Int32>tz L 7%

* public static Int64 Sum <TSource>— PIEnumerable <TSource>"/—X . Func <TSource.
Inted>t2 L 2 %

« /X7 Y Z static Nullable <Decimal> Sum <TSource>Z ®lEnumerable <TSource>Y —X .
Func <TSource. Nullable <Decimal >>tZ L2 %

« /X7 Y Z static Nullable <Double> Sum <TSource>Z ®lEnumerable <TSource>Y —X .
Func <TSource. Nullable <Double >>tZ L7 %

« public static Nullable <Int32> Sum <TSource>— MDIEnumerable <TSource>"—X . Func
<TSource. Nullable <Int32 >>tL 2 %

« public static Nullable <Int64> Sum <TSource>— DIEnumerable <TSource>"—X . Func
<TSource. Nullable <Int64 >>tZL 2 %

« /X7 Z static Nullable <Single> Sum <TSource>Z MIEnumerable <TSource>" —X .
Func <TSource. Nullable <Single >>t L 7 %

+ public static Single Sum <TSource>< PIEnumerable <TSource>"/—X . Func <TSource.
SinglesZ L 7 %

« public static IEnumerable <TSource> Take <TSource>— DIEnumerable <TSource>"/—X..
Int327 7 > b

« public static IEnumerable <TSource> TakeWhile <TSource>— MIEnumerable <TSource>"/
—A . Func <TSource. Boolean>

« /X7 ') Z |IEnumerable <TSource> TakeWhile <TSource>_ MIEnumerable <TSource>"/—
A Func <TSource-. Int32. Boolean>

« public static IOrderedEnumerable <TSource> ThenBy <TSource. TKey>< ®
|IOrderedEnumerable <TSource>"/—X . Func <TSource. TKey> keySelector

« public static IOrderedEnumerable <TSource> ThenBy <TSource. TKey>< ®
|OrderedEnumerable <TSource>"/—X . Func <TSource. TKey> keySelector. IComparer
<TKey> comparer

« public static IOrderedEnumerable <TSource> ThenByDescending <TSource. TKey>< ®
|OrderedEnumerable <TSource>"/—X . Func <TSource. TKey> keySelector

« public static IOrderedEnumerable <TSource> ThenByDescending <TSource. TKey>< @
|OrderedEnumerable <TSource>"/—X . Func <TSource. TKey> keySelector. IComparer
<TKey> comparer

« public static TSource [] ToArray <TSource>< ®IEnumerable <TSource>"/—X

« public static Dictionary <TKey. TSource> ToDictionary <TSource. TKey>< DPIEnumerable
<TSource>"/—A . Func <TSource. TKey> keySelector

« ZMIEnumerable <TSource>"—X . Func <TSource. TKey> keySelector-
|EqualityComparer <TKey>J VX h 20 %

« < MIEnumerable <TSource>"/—X . Func <TSource. TKey> keySelector. Func
<TSource. TElement> elementSelector/ X~ ') v 7 static Dictionary <TKey. TElement>
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ToDictionary <TSource. TKey. TElement>

« C MIEnumerable <TSource>"—X . Func <TSource. TKey> keySelector. Func
<TSource. TElement> elementSelector. IEqualityComparer <TKey> comparer

* public static List <TSource> ToList <TSource>— ®PIEnumerable <TSource>"/ —X

+ public static ILookup <TKey. TSource> ToLookup <TSource. TKey>< DIEnumerable
<TSource>"/—X . Func <TSource. TKey> keySelector

« public static ILookup <TKey. TSource> ToLookup <TSource. TKey>< DIEnumerable
<TSource>"/—X . Func <TSource. TKey> keySelector. |EqualityComparer <TKey>
comparer

« /N7 ) U static ILookup <TKey. TElement> ToLookup <TSource. TKey. TElement>_ M
IEnumerable <TSource>"/—AX . Func <TSource. TKey> keySelector. Func <TSource.
TElement> elementSelector

« C MIEnumerable <TSource>Y—X . Func <TSource. TKey> keySelector. Func
<TSource. TElement> elementSelector. |EqualityComparer <TKey> comparer/N\7 Y v &
static ILookup <TKey. TElement> ToLookup <TSource. TKey. TElement>

« public static IEnumerable <TSource> Union <TSource><_ MIEnumerable <TSource>55.
|[Enumerable <TSource>»¥second

+ public static IEnumerable <TSource> Union <TSource>— ®DIEnumerable <TSource> first.
IEnumerable <TSource> second. IEqualityComparer <TSource> comparer

« public static IEnumerable <TSource> <TSource><— MDIEnumerable <TSource>"—X . Func
<TSource. Boolean>

« public static IEnumerable <TSource> <TSource><— DIEnumerable <TSource>"—X . Func
<TSource. Int32. Boolean>

+ public static IEnumerable <TResult> Zip <TFirst. TSecond. TResult>— MIEnumerable
<TFirst> first. |[Enumerable <TSecond> second. Func <TFirst. TSecond. TResult>
resultSelector

e LINQBb LTS 0,

I-INQt')b |\ 12 )L Y |< ESN SYStem-COIGT T :/76 IJ ODSystem.Linq.Enumerableﬁ 51 (Z g— é
IEnumerable<T> )9_7 IARDAYY R T, :Z/L%‘;NET Framework 35??%& ER

LINQTIE. 7T VDL SH®ELT. X EE K irnumerav1 £IC. « BLUIBbE S EMTE
9.

ODLlNQ} \/ J I{ (i\ &)pList<T>%t@IEnumerable<T>?g— é : t bfféi g—bfx LlNQGD'Q *J |\ %
SQLICTEST—HIR—RAFTVIIRTHTEET. T—5FTVIo hagneR—hL
LT, LINQiosQLz LTLZE 0,

FZTVIVN containsPrxcept EEXRT HAV Y RTIF. ILZ VI VDTMEDA UH TIT—X
9 %, 1equatable<Ts.EqualsNENE T TNDIF. D Drqua1sB K WLeetnashcode 7 7 F I b D
object WOF—IN—T4 RENEMH VI ITMENE . T XY Ligqualitycomparer<t> & CE %
NOEDAYY ROF—N—B—REHVE T,

...0rDefault
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AV RO gefanie(ryMT I7FL M ET H=HICENI T,

D') 7 7L VX Enumerable” 7 2

L 4 v—

IEnumerable<T>%§—§—/\*—CmalI)‘Et\ 5(:3“&@/1,0 b@(:\ OI')bféh%E_C‘D“)‘yﬁb\’
L/Eg—o 1—30)(3\ b\i)f:_h‘B@ﬁI'J—@TD\ 7:tj_‘i,where()b\6 Lf:IEnumerable<T>§—67:
T, o T)—RYYINMDENEIETT. BNENTHSE. CHRINTHF—UXODICk
nEq.

1DDEDY—T UZDERELFDOYA X E 2T SN, LIETESIF. torrrayo T /213
Torist 0B LTEICNY T 7V UTTSHIETT.  topictionary ) /I3 . torookup ) [ LEICT
ZEMTETT., bEAA. VT URELT. OHARZ LAY YIIC2TENYIF7FETSIE
HTEI T,

ToArray () i f: Lj: ToList ()

.ToArray () t .ToList () (J N IEnumerable<T>‘\/_/T ‘JZO)?"\“COD%JI/—7 lJ\ %0)% 7L :E IJ (:- é n
FALOyv3avIlLET. EEHETENE. DA R4 UEICLTRE N,

WEODDAPIR &S lFriscr- T 2DD LNE R AL

Tonist 0l1F. KDICU. roarrayo K DBEOTIEZLIT. . IRXTOELWHA XD
L2y 3avilaE—950Hh D&,
DELRIMDT DI EMTE Brist<r-ICE DTS ronist 0 11 MO E roarrayn €PZEL
THAZDEETT. 2D, 1isecrs3THYD. 13T

e 1 MBDE tonrray (K DIENWATVET Bristar-MDOE tonistpldEdNES>ELTNHSHDOT
B U Uirorrray) o Flristers.trimixcess )13 A EVOWEICTHATIVIICLET
DS rorist 0EDELE T

Examples

var persons = newl]

{
new {Id = 1, Name = "Foo"},
new {Id = 2, Name = "Bar"},
new {Id = 3, Name = "Fizz"},
new {Id = 4, Name = "Buzz"}

}i

var names = persons.Select (p => p.Name);
Console.Writeline (string.Join(",", names.ToArray()));

//Foo,Bar,Fizz,Buzz

COFALTOR. . TAT SV Tlanap & [ Nnap -
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DIV R, SLYELTIRTOELIEnumerable® LE 7.

var personNames = new/|]

{
"FOO", "Bar", "FiZZ", "Buzz"

}i

var namesStartingWithF = personNames.Where (p => p.StartsWith ("F"));
Console.Writeline (string.Join (", ", namesStartingWithF));

T— TAYY
TEZES

OrderBy

var persons = newl]

{
new {Id = 1, Name = "Foo"},
new {Id = 2, Name = "Bar"},
new {Id = 3, Name = "Fizz"},
new {Id = 4, Name = "Buzz"}

}i
var personsSortedByName = persons.OrderBy(p => p.Name);
Console.Writeline (string.Join (", ", personsSortedByName.Select (p => p.Id).ToArray()));

//2,4,3,1

OrderByDescending

var persons = new/[]

{
new {Id = 1, Name = "Foo"},
new {Id = 2, Name = "Bar"},
new {Id = 3, Name = "Fizz"},
new {Id = 4, Name = "Buzz"}

bi
var personsSortedByNameDescending = persons.OrderByDescending(p => p.Name);

Console.Writeline (string.Join (", ", personsSortedByNameDescending.Select (p =>
p.Id).ToArray()));

//1,3,4,2

var numbers = newl[] {1,2,3,4,5};

Console.WriteLine (numbers.Contains (3)); //True
Console.Writeline (numbers.Contains (34)); //False
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var numbers = new([] { 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 };
var evenNumbersBetweenSixAndFourteen = new[] { 6, 8, 10, 12 };

var result = numbers.Except (evenNumbersBetweenSixAndFourteen) ;

Console.WritelLine (string.Join (", ", result));

//1, 2, 3, 4, 5, 7, 9

var numbersltolO0 = new([] {1,2,3,4,5,6,7,8,9,10};
var numbersbtol5 = new([] {5,6,7,8,9,10,11,12,13,14,15};

var numbers5tol0 numbersltol0.Intersect (numbers5tolb);
Console.Writeline (string.Join(",", numbers5tol0));
//5,6,7,8,9,10

var numberslto5 = new[] {1, 2, 3, 4, 5};
new([] {4, 5, 6, 7, 8};

var numbers4to8
var numberslto8 = numberslto5.Concat (numbers4to8);
Console.WritelLine (string.Join (", ", numberslto8));

//1,2,3,4,5,4,5,6,7,8
Mo ThdI LT EEn. INMBELCEVE. ©DIComion LTLREE 0

20T 5

var numbers = new([] {1,2,3,4,5};

var firstNumber = numbers.First ();
Console.Writeline (firstNumber); //1

var firstEvenNumber = numbers.First(n => (n & 1) == 0);
Console.Writeline (firstEvenNumber); //2

InvalidOperationExceptionb\e "‘\/_/T VXIZ '§— éb§$ ntc ('\i t}A/" t DA v ’G—*‘)b\*Z D_é n
i -d_o

var firstNegativeNumber = numbers.First(n => n < 0);

> T
var oneNumber = new[] {5};
var theOnlyNumber = oneNumber.Single();

Console.WriteLine (theOnlyNumber) ; //5

var numbers = newl[] {1,2,3,4,5};

var theOnlyNumberSmallerThanTwo = numbers.Single(n => n < 2);
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Console.WriteLine (theOnlyNumberSmallerThanTwo); //1

V—T VX 0)73\‘.5) Yl 0)InvalidOperationException(; InvalidOperationExceptionZ H— LE -é—

o

var theOnlyNumberInNumbers = numbers.Single();
var theOnlyNegativeNumber = numbers.Single(n => n < 0);

var numbers = new([] {1,2,3,4,5};

var lastNumber = numbers.Last ();
Console.WriteLine (lastNumber); //5

var lastEvenNumber = numbers.Last(n => (n & 1) == 0);
Console.WritelLine (lastEvenNumber); //4

InvalidOperationExceptionZ D_é h é

var lastNegativeNumber = numbers.Last(n => n < 0);

LastOrDefault

var numbers = newl[] {1,2,3,4,5};

var lastNumber = numbers.LastOrDefault ();
Console.WriteLine (lastNumber); //5

var lastEvenNumber = numbers.LastOrDefault(n => (n & 1) == 0);
Console.WriteLine (lastEvenNumber); //4

var lastNegativeNumber = numbers.LastOrDefault(n => n < 0);
Console.WritelLine (lastNegativeNumber); //0

var words = new[] { "one", "two", "three", "four", "five" };

var lastWord = words.LastOrDefault ();
Console.WriteLine (lastWord); // five

var lastLongWord = words.LastOrDefault (w => w.Length > 4);
Console.WritelLine (lastLongWord); // three

var lastMissingWord = words.LastOrDefault (w => w.Length > 5);
Console.WritelLine (lastMissingWord); // null

SingleOrDefault

var oneNumber = new[] {5};
var theOnlyNumber = oneNumber.SingleOrDefault () ;
Console.WriteLine (theOnlyNumber) ; //5

var numbers = newl[] {1,2,3,4,5};

var theOnlyNumberSmallerThanTwo = numbers.SingleOrDefault(n => n < 2);
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Console.WriteLine (theOnlyNumberSmallerThanTwo) ; //1

var theOnlyNegativeNumber = numbers.SingleOrDefault(n => n < 0);
Console.WriteLine (theOnlyNegativeNumber); //0

InvalidOperationExceptionZ D_g n 6

var theOnlyNumberInNumbers = numbers.SingleOrDefault () ;

FirstOrDefault

var numbers = new([] {1,2,3,4,5};

var firstNumber = numbers.FirstOrDefault ();
Console.WriteLine (firstNumber); //1

var firstEvenNumber = numbers.FirstOrDefault(n => (n & 1) == 0);
Console.WriteLine (firstEvenNumber); //2

var firstNegativeNumber = numbers.FirstOrDefault(n => n < 0);
Console.WriteLine (firstNegativeNumber); //0

var words = new|[] { "one", "two", "three", "four", "five" };

var firstWord = words.FirstOrDefault ();
Console.WriteLine (firstWord); // one

var firstLongWord = words.FirstOrDefault (w => w.Length > 3);
Console.WriteLine (firstLongWord); // three

var firstMissingWord = words.FirstOrDefault (w => w.Length > 5);
Console.WriteLine (firstMissingWord); // null

Enn
AL YIUICTLIDELT D rneld e LE T

var numbers = newl[] {1,2,3,4,5};

var isNotEmpty = numbers.Any () ;
Console.WriteLine (isNotEmpty); //True

var anyNumberIsOne = numbers.Any(n => n == 1);
Console.WriteLine (anyNumberIsOne); //True

var anyNumberIsSix = numbers.Any(n => n == 6);
Console.WriteLine (anyNumberIsSix); //False

var anyNumberIsOdd = numbers.Any(n => (n & 1) == 1);
Console.WriteLine (anyNumberIsOdd); //True

var anyNumberIsNegative = numbers.Any(n => n < 0);
Console.WriteLine (anyNumberIsNegative); //False
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var numbers = newl[] {1,2,3,4,5};

var allNumbersAreOdd = numbers.All(n => (n & 1) == 1);
Console.WritelLine (allNumbersAreOdd); //False

var allNumbersArePositive = numbers.All(n => n > 0);
Console.Writeline (allNumbersArePositive); //True

Al AV Y RIE (CDTra15e EXNSEDEF T VI T HEILEDTT S EICLTLEE N,
Lf:bfj_c\ :.0)}\/\‘/ F‘;\ ﬂ\‘/ bed)(llifd)?:b true% L/trueo

var numbers = new int[O0];
var allNumbersArePositive = numbers.All(n => n > 0);
Console.Writeline (allNumbersArePositive); //True

SelectMany 7 7V b ¥V 7

Enumerable.Select (; g—/\e-c DD td-' l/ZnJmerable .Select o Enumerable. SelectMany'; :: t (CD td—’ L/ SE ‘5—
c SRR V=T VRV UREDHLDODBENSDH B L7 LE T,

Enumerable.Selectg nélambda expressions(; N 0)7&3'75\755 @ E g—o Enumerable.Selectl\/hanyz'—k né 3
LA =T U2 %S BB Denuneravle.selectmany o« ~ PY—T U RITIF . vy—T U ZDIC
LTEIEIEEDEDSZENTEET.

class Invoice

{
public int Id { get; set; }

class Customer

{

public Invoice[] Invoices {get;set;}

var customers = new[] {
new Customer
Invoices = new[] {
new Invoice {Id=1},
new Invoice {Id=2},

b
new Customer
Invoices = new[] {
new Invoice {Id=3},
new Invoice {Id=4},

by
new Customer
Invoices = new[] {
new Invoice {Id=5},
new Invoice {Id=6},
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}i

var allInvoicesFromAllCustomers = customers.SelectMany (c => c.Invoices);

Console.WriteLine (

string.Join(",", allInvoicesFromAllCustomers.Select (i => i.Id).ToArray()));
g

1,2,3,45,6

TtE5

Enumerable. SelectMany(i N 2_30) L/f\: from% g— 6’\0_10)7 I U _C:E) _C‘%Enumerable .SelectMany o

var allInvoicesFromAllCustomers

= from customer in customers

from invoice in customer.Invoices

select invoice;

var numbers = new[] {1,2,3,4};

var sumOfAllNumbers = numbers.Sum()

Console.WriteLine (sumOfAllNumbers) ;

var cities = new[] {
new {Population = 1000},
new {Population = 2500},
new {Population = 4000}
}i
var totalPopulation = cities.Sum(c

Console.WriteLine (totalPopulation);

7\iE‘V if

’

//10

=> c.Population);
//7500

SkipldDNDT A T LeEFICLET. TATLN+1CTSHE. SkipldTRNTDT A TLET

S2ICEVET.

var numbers = new([] {1,2,3,4,5};

var allNumbersExceptFirstTwo = numbers.Skip(2);

Console.WritelLine (string.Join (", ",

//3,4,5

%)
DAYy RGO DB 0DE T,

var numbers = new[] {1,2,3,4,5};

var threeFirstNumbers = numbers.Tak
Console.WriteLine (string.Join (", ",

allNumbersExceptFirstTwo.ToArray ()));

e(3);
threeFirstNumbers.ToArray()));
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//1,2,3

SequenceEqual
var numbers = new[] {1,2,3,4,5};
var sameNumbers = new[] {1,2,3,4,5};
var sameNumbersInDifferentOrder = new[] {5,1,4,2,3};

var equallfSameOrder = numbers.SequenceEqual (sameNumbers) ;
Console.WritelLine (equallfSameOrder); //True

var equallfDifferentOrder = numbers.SequenceEqual (sameNumbersInDifferentOrder) ;

Console.WritelLine (equallfDifferentOrder); //False

var numbers = newl[] {1,2,3,4,5};

var reversed = numbers.Reverse();

Console.Writeline (string.Join (", ", reversed.ToArray()));

//5,4,3,2,1

OfType

var mixed = new object[] {1,"Foo",2,"Bar",3,"Fizz",4,"Buzz"};
var numbers = mixed.OfType<int>();

Console.Writeline (string.Join (", ", numbers.ToArray()));

//1,2,3,4
var numbers = new(] {1,2,3,4};
var maxNumber = numbers.Max();

Console.WriteLine (maxNumber); //4

var cities = new[] {

new {Population = 1000},

new {Population = 2500},
new {Population = 4000}
bi
var maxPopulation = cities.Max(c => c.Population);

Console.WriteLine (maxPopulation); //4000

var numbers = newl[] {1,2,3,4};

var minNumber = numbers.Min () ;
Console.WriteLine (minNumber); //1

var cities = new[] {
new {Population = 1000},
new {Population = 2500},

new {Population = 4000}
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}i

var minPopulation = cities.Min(c => c.Population);
Console.WriteLine (minPopulation); //1000

var numbers = new|[] {1,2,3,4};

var averageNumber = numbers.Average () ;
Console.Writeline (averageNumber) ;

// 2,5
DIy RIE EOELET.

var cities = new[] {

new {Population = 1000},
2000},
new {Population = 4000}

new {Population

}i

var averagePopulation = cities.Average (c => c.Population);
Console.Writeline (averagePopulation) ;
// 2333,33

ZDOrAYY RII. EnNcELTEDOELET.
A

.NET 4.0

var tens = new[] {10,20,30,40,50};
var units = new[] {1,2,3,4,5};

var sums = tens.Zip(units, (first, second) => first + second);
Console.WritelLine (string.Join(",", sums));

//11,22,33,44,55

Ay
var numbers = new([] {1, 1, 2, 2, 3, 3, 4, 4, 5, 5};
var distinctNumbers = numbers.Distinct ();

Console.WritelLine (string.Join (", ", distinctNumbers));

//1,2,3,4,5

GroupBy

var persons = newl[] {
new { Name="Fizz", Job="Developer"},
new { Name="Buzz", Job="Developer"},
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new { Name="Foo", Job="Astronaut"},
new { Name="Bar", Job="Astronaut"},
}i

var groupedByJob = persons.GroupBy (p => p.Job);

foreach (var theGroup in groupedByJob)
{
Console.WriteLine (
"{0} are {1l}s",
string.Join (", ", theGroup.Select (g => g.Name) .ToArray()),
theGroup.Key) ;

//Fizz,Buzz are Developers
//Foo,Bar are Astronauts

DEITIL—TJTL. LO—R. . TLWFTYVIOVMET S

var a = db.Invoices.GroupBy (i => i.Country)
.Select (g => new { Country = g.Key,

Count = g.Count (),
Total = g.Sum(i => i.Paid),
Average = g.Average (i => i.Paid) });

rRyeEChELIE. JL—TI3H0EEA

var a = db.Invoices.GroupBy (i => 1)

.Select (g => new { Count = g.Count (),
Total = g.Sum(i => i.Paid),
Average = g.Average (i => i.Paid) });

Ao Mkt

var a = db.Invoices.GroupBy (g => 1)
.Select (g => new { High = g.Count (i => i.Paid >= 1000),
Low = g.Count (i => i.Paid < 1000),
Sum = g.Sum(i => i.Paid) });

ToDictionary

ENickeySelector® L TX—% 3 S 1enumerabie /—A DD L& LE . keySelectorhs1 ¥
IOv3avTREOWY—XALI2vI VDI UNIIOELE T argumentexception X B—LX 7
TH5EX—HFETESLF—NN—O—RBHVNI T,

var persons = new|[] {
new { Name="Fizz", Id=1},
new Name="Buzz", Id=2},

{
new { Name="Foo", Id=3},
new { Name="Bar", Id=4},

}i

5 Ct 5 tf(_t L 0 9_%§— %) t N é nDictionary<TKey,TVal>tTKeyJG L 9 9 ~ D @T\/al@jj‘\)
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var personsById = persons.ToDictionary(p => p.Id);
// personsById is a Dictionary<int,object>

Console.WritelLine (personsById[1l].Name); //Fizz
Console.WritelLine (personsById[2] .Name); //Buzz

ﬂ I/a 9 %g—ét N Dictionary<TKey,TVal>:€)éhi g—bY\ TKey‘i *_ﬂ |/0 90) ‘90)‘(“?’7)\\
walld L2500V DENEELTLET.

var namesById = persons.ToDictionary(p => p.Id, p => p.Name);
//namesById is a Dictionary<int, string>

Console.WritelLine (namesById[3]); //Foo
Console.WritelLine (namesById[4]); //Bar

DEDIC. X—LIHICE>TENSEX—ITHRIFTNIIEVIBA. 3E2O—LT T,

var persons = new|[] {
new { Name="Fizz", Id=1},
new { Name="Buzz", Id=2},
new { Name="Foo", Id=3},
new { Name="Bar", Id=4},
new { Name="Oops", Id=4}
}i
var willThrowException = persons.ToDictionary(p => p.Id)

V—XIALOZVYIVIILTOX—&TERWIE. DD([CToLookupZE T 5 &L TLZE L. |
ToLookup!3 ToDictionary £ [C LE F85. DLookup Tl X —3F5Xx—&DDIL IV IV ERT
LEDET.

var numbersltob new[] {1,2,3,4,5};

new([] {4,5,6,7,8};

var numbers4to8
var numberslto8 = numberslto5.Union (numbers4to8);
Console.WritelLine (string.Join (", ", numberslto8));

//172737475767778

BN ENEIEITLTLLEE 0. INDBELLHOIE DD I(Cconcar LT LIS 0
ToArray

var numbers = new[] {1,2,3,4,5,6,7,8,9,10};
var someNumbers = numbers.Where(n => n < 6);

Console.WriteLine (someNumbers.GetType () .Name) ;
//WhereArraylIterator 1
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var someNumbersArray = someNumbers.ToArray();

Console.Writeline (someNumbersArray.GetType () .Name) ;
//Int32][]

ToList
var numbers = new[] {1,2,3,4,5,6,7,8,9,10};
var someNumbers = numbers.Where(n => n < 6);

Console.WriteLine (someNumbers.GetType () .Name) ;
//WhereArrayIterator 1

var someNumbersList = someNumbers.ToList ();
Console.WriteLine (
someNumbersList.GetType () .Name + " — " +

someNumbersList.GetType () .GetGenericArguments () [0] .Name) ;
//List 1 - Int32

7177 >k

IEnumerable<int> numbers = newl[] {1,2,3,4,5,6,7,8,9,10};

var numbersCount = numbers.Count () ;
Console.WriteLine (numbersCount); //10

var evenNumbersCount = numbers.Count(n => (n & 1) == 0);
Console.WriteLine (evenNumbersCount); //5

ElementAt

var names = new[] {"Foo","Bar","Fizz","Buzz"};

var thirdName = names.ElementAt (2);
Console.WriteLine (thirdName); //Fizz

//The following throws ArgumentOutOfRangeException

var minusOnethName = names.ElementAt (-1);
var fifthName = names.ElementAt (4);

ElementAtOrDefault

var names = new|[] {"Foo","Bar","Fizz","Buzz"};

var thirdName = names.ElementAtOrDefault (2);
Console.WritelLine (thirdName); //Fizz

var minusOnethName = names.ElementAtOrDefault (-1);
Console.WriteLine (minusOnethName); //null

var fifthName = names.ElementAtOrDefault (4);
Console.WriteLine (fifthName); //null
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SkipWhile

var numbers = new[] {2,4,6,8,1,3,5,7};

var oddNumbers = numbers.SkipWhile(n => (n & 1) == 0);
Console.Writeline (string.Join(",", oddNumbers.ToArray()));
//1,3,5,7

TakeWhile

var numbers = newl(] {2,4,6,1,3,5,7,8};

var evenNumbers = numbers.TakeWhile(n => (n & 1) == 0);
Console.Writeline (string.Join (", ", evenNumbers.ToArray()));
//2,4,6

DefaultlifEmpty

var numbers = new[] {2,4,6,8,1,3,5,7};

var numbersOrDefault = numbers.DefaultIfEmpty();
Console.WriteLine (numbers.SequenceEqual (numbersOrDefault)); //True

var noNumbers = new int[0];

var noNumbersOrDefault = noNumbers.DefaultIfEmpty () ;
Console.WriteLine (noNumbersOrDefault.Count ()); //1
Console.WriteLine (noNumbersOrDefault.Single()); //0

var noNumbersOrExplicitDefault = noNumbers.DefaultIfEmpty (34);
Console.WriteLine (noNumbersOrExplicitDefault.Count ()); //1
Console.WriteLine (noNumbersOrExplicitDefault.Single()); //34

Nizlz A

2Ty ITCLWFATVIOMNET S

var elements = new[] {1,2,3,4,5};

var commaSeparatedElements = elements.Aggregate (
seed: "",
func: (aggregate, element) => $"{aggregate}{element},");

Console.WritelLine (commaSeparatedElements); //1,2,3,4,5,
TRNTCDRTYITLFTVIONET S

var commaSeparatedElements2 = elements.Aggregate (
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seed: new StringBuilder(),
func: (seed, element) => seed.Append($"{element},"))

Console.WriteLine (commaSeparatedElements2.ToString());

vLLOTD

var commaSeparatedElements3 = elements.Aggregate (
seed: new StringBuilder(),
func: (seed, element) => seed.Append($"{element},"),
resultSelector: (seed) => seed.ToString());

r

//1/2/3/4/5/

Console.WritelLine (commaSeparatedElements3); //1,2,3,4,5,

V—RhEnic. oRV—RICEVE T,

var seedAndElements = elements.Select (n=>n.ToString());
var commaSeparatedElements4 = seedAndElements.Aggregate (
func: (aggregate, element) => $"{aggregate}{element},");

Console.WriteLine (commaSeparatedElements4); //12,3,4,5,

%

var persons = new|[] {
new { Name="Fizz", Job="Developer"},
new { Name="Buzz", Job="Developer"},
new { Name="Foo", Job="Astronaut"},
new { Name="Bar", Job="Astronaut"},
}i

var groupedByJob = persons.ToLookup(p => p.Job);

foreach (var theGroup in groupedByJob)
{
Console.WritelLine (
"{0} are {1l}s",

string.Join(",", theGroup.Select (g => g.Name).ToArray()),

theGroup.Key) ;

//Fizz,Buzz are Developers
//Foo,Bar are Astronauts

T5

class Developer

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

class Project

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

var developers = new[] {
new Developer {
Id = 1,
Name = "Foobuzz"
by
new Developer {

Id = 2,
Name = "Barfizz"
}
}i
var projects = new[] {

new Project {
DeveloperId = 1,
Name = "Hello World 3D"
by
new Project {
DeveloperId = 1,
Name = "Super Fizzbuzz Maker"
by
new Project {
DeveloperId = 2,
Name = "Citizen Kane - The action game"
by
new Project ({
DeveloperId = 2,
Name = "Pro Pong 2016"

}i

var denormalized = developers.Join (
inner: projects,
outerKeySelector: dev => dev.Id,
innerKeySelector: proj => proj.Developerld,
resultSelector:
(dev, proj) => new {
ProjectName = proj.Name,
DeveloperName = dev.Name}) ;

foreach (var item in denormalized)

{

Console.WriteLine ("{0} by {1}", item.ProjectName,

//Hello World 3D by Foobuzz

//Super Fizzbuzz Maker by Foobuzz

//Citizen Kane - The action game by Barfizz
//Pro Pong 2016 by Barfizz

GroupJoin

class Developer

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

item.DeveloperName) ;
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class Project

{
public int DeveloperId { get; set

public string Name { get; set; }

var developers = new[] {
new Developer {
Id =1,
Name = "Foobuzz"

by
new Developer {

Id = 2,
Name = "Barfizz"
}
}i
var projects = new[] {

new Project {
DeveloperId = 1,
Name = "Hello World 3D"
by
new Project ({
DeveloperId = 1,
Name = "Super Fizzbuzz Maker"
by
new Project {

DeveloperId = 2,

S

Name = "Citizen Kane - The action game"
by
new Project {
DeveloperId = 2,
Name = "Pro Pong 2016"
}
bi
var grouped = developers.GroupJdoin (
inner: projects,
outerKeySelector: dev => dev.Id,
innerKeySelector: proj => proj.Developerld,
resultSelector:
(dev, projs) => new {
DeveloperName = dev.Name,
ProjectNames = projs.Select (p => p.Name) .ToArray () });

foreach (var item in grouped)
{
Console.WriteLine (
"{0}'s projects: {1}",
item.DeveloperNamne,
string.Join (", ",

//Foobuzz's projects: Hello World 3D,

//Barfizz's projects:

¥ v Ab

IEnumerable} \/ W FT% {0 N

Cast‘g ~

Citizen Kane - The action game,

item.ProjectNames) ) ;

Super Fizzbuzz Maker

IEnumerable<T>—C‘i Zf ( N

Pro Pong 2016

Enumerablewo}j‘ \/ W |< t ‘ch—f (0
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Enumerable o L/j’\:bs‘jtx 0)’{ :/Zg ?/Z %0)’{ :/Zg )Z(:‘a‘éj’:&)(:?%i g—o

_ h‘ét N ArrayListlj IEnumerable<T> L/ T (1‘7:1’: (1‘7\:&3\ JNA4 )L é hi ﬁ/\/o

var numbers = new ArraylList () {1,2,3,4,5};
Console.WriteLine (numbers.First ());

EBDIZLET.

var numbers = new ArraylList () {1,2,3,4,5};
Console.WritelLine (numbers.Cast<int> () .First()); //1

Cast‘ét X YA b % L/E BA . DOIUNALIZ (:—Invalj_dCastException7&Z D_L/i g—o

var numbers = new int[] {1,2,3,4,5};
decimal [] numbersAsDecimal = numbers.Cast<decimal> () .ToArray();

L2y avuNOXvY T 5EIF. DEBVTT.

var numbers= new int[] {1,2,3,4,5};
decimal [] numbersAsDecimal = numbers.Select (n => (decimal)n) .ToArray();
D

intODIEnumerablez 3 %13

IEnumerable<int> emptyList = Enumerable.Empty<int>();

CDODIEnumerableld. 74 JTICLTX Yy ¥yadnsizH. LS50 T.

Enumerable.Empty<decimal> () == Enumerable.Empty<decimal>(); // This is True
Enumerable.Empty<int> () == Enumerable.Empty<decimal> () ; // This is False

ThenBy‘;OrderBym(:moyT%\ 0)% L/_C-d—éu__ t jﬁ?%i '§'

var persons = new/]

{
new {Id = 1, Name = "Foo", Order = 1},
new {Id = 1, Name = "FooTwo", Order = 2},
new {Id = 2, Name = "Bar", Order = 2},
new {Id = 2, Name = "BarTwo", Order = 1},
new {Id = 3, Name = "Fizz", Order = 2},
new {Id = 3, Name = "FizzTwo", Order = 1},

}i

var personsSortedByName = persons.OrderBy(p => p.Id).ThenBy(p => p.Order);
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Console.WritelLine (string.Join (", ", personsSortedByName.Select (p => p.Name)));
//This will display
//Foo,FooTwo, BarTwo, Bar,FizzTwo,Fizz

RangeM2DDINT A—H (3. DEFTHDTIDTIIHVIEA.

// prints 1,2,3,4,5,6,7,8,9,10

Console.Writeline (string.Join(",", Enumerable.Range(l, 10)));

// prints 10,11,12,13,14

Console.Writeline (string.Join(",", Enumerable.Range (10, 5)));

class Person

{
public string FirstName { get; set; }
public string LastName { get; set; }

class Pet

{
public string Name { get; set; }
public Person Owner { get; set; }

public static void Main(string[] args)

{

var magnus = new Person { FirstName = "Magnus", LastName = "Hedlund" };
var terry = new Person { FirstName = "Terry", LastName = "Adams" };

var barley = new Pet { Name = "Barley", Owner = terry };

var people = new|[] { magnus, terry };

var pets = new[] { barley };

var query =
from person in people
join pet in pets on person equals pet.Owner into gj
from subpet in gj.DefaultIfEmpty ()
select new
{
person.FirstName,
PetName = subpet?.Name ?? "-" // Use - if he has no pet
bi

foreach (var p in query)
Console.WritelLine ($"{p.FirstName}: {p.PetName}");

N5
Enumerable.Repeat(J\ @ LG)*‘/—"T‘JZ’E‘L&?’O _DTIF. I—HGHOJ %4L/$ ERp

var repeats = Enumerable.Repeat ("Hello", 4);

foreach (var item in repeats)

{
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Console.WriteLine (item) ;

}

/* output:
Hello
Hello
Hello
Hello

=/

#2274 UTLINQZ T https://riptutorial.com/ja/dot-net/topic/34/ling
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17: NuGet’ NV T—Y TV X T I

NuGet.org

NuGetld. NETE T Microsoft7 oY N 7 —LD/NYHF—IUREZX—YNY TT. NuGet
DIA4 T UMY NyT—VELTTSELET. NuGetXv > ')—IF. I~
TONYT—VETI v a—INT SNy Tr—I )RV N)TT.

[@NuGet.orgPICL B HDTT
Examples

NuGet Package Manager? 1> A k—JL

TRVII MOy T—VTESHLDI0F 5213 NuGet Package Managerb\’_fé'o _hnld
Visual Studio ExtensionTd. O KRX a2 A >k [ NuGet Clientd4 V2 h—L & |l TlLThE T,

Visual Studio 2012. NuGetl3 T XTODI T« ¥ IVICENTHYD . V—IL 5NuGet/ Ny T—IX
R2—=IN SN\YT—IRRX—VUNIVY—ILHIOTELT.

Visual Studio®[Y—L1* Za—h5. [&1&EZ Yy LET.

Extensions and Updates

b Installed Sort by: Most Popular = Search Visual Studic
4 Online

NuGet Package Manager Created by: Micros
A collection of tools to automate the Version: 2.5.40416.C

Downloads: 509929

I+ Visual Studio Gallery
I+ Samples Gallery

process of downloading, installing, upgrad...

b Updates %= AnkhSVN - Subversion Support / SCC Provider Rating: # % olule
= AnkhSVM open source (free) Subversion SourceControl Mare Information
Provider. Report Extension to
Visual Studio 2012 Color Theme Editor [
Allows users to create and edit Visual Studio themes. .
Themes can customize colors used for menus, toolbars, tab... =

Web Essentials 2012

Adds many useful features to Visual Studio for web
developers,

Productivity Power Tools 2012
A =set of extensions to Visual Studio 2012 Professional (and -

1 2 3 4 5 »

» 8 g

hnlE. OcUIEA VR b—ILLE T,
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https://docs.nuget.org/consume/installing-nuget
https://docs.nuget.org/consume/installing-nuget
http://i.stack.imgur.com/zTzgp.png

« 7Y 1Y bE/cIdReferences? # L5 D "Manage NuGet Packages .."5 27 ) v 7§ 5% &

TEET

Tl Ny hF—YIRx—yNv a1V —IL

o V—Il - s NUGet/N\ Y T —IU Y R—IUN— . SN\YH—IUIRx—VUy—20Y—I,

Uz L7y 5—3D

7By 1y hE/cldReferences 7 AT &L )y U F % E . [Manage NuGet Packages ...]7 7 ¥

VeV )y IO TEXT.

INYT—UREZ—UN 4 TaTBsENE .

MNuGet.Docs - Manage MuGet Packages

Microsoft and .MET

L]

0"

I Updates

0"

L]

0"

L]

o”

L]

0"

my

Each package is licensed to you by its
owner. Microsoft is not responsible
for, nor does it grant any licenses to,

third-party packages.

b Installed packages |5ta|::|IEOr1I3,r v|5|:|rt I::l},r:|M|:|st Downloads -|
4 Online :
i [
Al ntity Framework is Microsoft's

recommended data access technology for n...

Json.NET
Json.MET is a popular high-performance J50M framework
for MET

jQuery
JCQuery is a new kind of JavaScript Library.
JQuery is a fast and concise JavaScript Library that simplifies...

WebGrease
Web Grease is a suite of tools for optimizing javascript, css files
and images.

Microsoft ASENET MVC
This package contains the runtime assemblies for ASP.MET
MV,

Bootstrap
Sleek, intuitive, and powerful mobile first front-end framework
for faster and easier web development,

Microsoft HTTP Client Libraries
This package provides a programming interface for modern
HTTPR/REST based applications.

1 2 3 4 5 »

Search COnline (Ctrl

Created by: Micre
Id: EntityFrarmews
Version: £.1.1

Last Published: &/
Downloads: 3604

License

View License
Project Informatic
Report Abuse

Description:
Entity Framework

recommended da
new applications.

Tags: Microsoft EF
ADC.NET

Dependencies:

Mo Depende

a2 —IL X TrT—I % T 5

[Tools] - > [NuGet Package Manager] - > [Package Manager Console]®* —1—%&2 ')y LT
VIDERIVY—LELET. OEXxatubEIES,

https://riptutorial.com/ja/home

69


https://docs.nuget.org/consume/package-manager-dialog
https://docs.nuget.org/consume/package-manager-dialog
https://docs.nuget.org/consume/package-manager-dialog
https://docs.nuget.org/consume/package-manager-dialog
https://docs.nuget.org/consume/package-manager-dialog
http://i.stack.imgur.com/Fi0Uq.png
https://docs.nuget.org/consume/package-manager-console-powershell-reference
https://docs.nuget.org/consume/package-manager-console-powershell-reference
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Tl Ny F—VEINTOWS[TI7HLETBEYITY M| (Tinstallpackage I XV RET
e TEE T,

Install-Package Elmah

INYT—V8A U M—LFTBHTOVIV bELT. [T2FL TRV MRAY TS UT
LITRYTIO b eEd 5 LHTEET.

Install-Package Elmah -ProjectName MyFirstWebsite
INY T—3ID
INYT—VU%ETBICIE. PO URELET.

PM> Update-Package EntityFramework

EntityFrameworkl3 3 2/Xv 7—VDTY. [@FXTOTAVIY hTENhdiceHd. [TI74L b
7°|:| \\/I 7 |\ J (: GDJ"’{ X |\_)I/-§_ élnstall—Package EntityFrameworkt (372 @ Install-Package

EntityFramework o

1207 AavIv hNEILTSHIELTEXT.

PM> Update-Package EntityFramework -ProjectName MyFirstWebsite

N TF—D T A4 A N—IL

PM> Uninstall-Package EntityFramework

JY) a—3y 301007 ar oV X r—U% T A A M—ILT 5
PM> Uninstall-Package -ProjectName MyProjectB EntityFramework

DIN—=YF DI TV A Ab—=ILT 5

PM> Install-Package EntityFramework -Version 6.1.2

N T—30Y)—2Z T 4 —RMyGet. Klondike® &%& 95 &,

nuget sources add -name feedname —-source http://sourcefeedurl

Uz L C&%5R—LNuget’ NV 7—IY—RX =T %

MEBF—LTINYT—VETBHLHIC. TNOFTY MY —N—EL Yy TV TT5DIITT
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1.VYYa—v3 VIHZZTA—Z(CL. DV@Z/—RQ R )Yy L/Manage NuGet Packages for

Solution% L/E g—o

Opt Solution Explorer

- - - R

|i| Build Solution Ctrl+5hift+B

Rebuild Solution
Clean Solution
Run Code Analysis on Solution Alt+F11
Batch Build...
Configuration Mananer
B Manage NuGet Packages for Solution...

[ Enable NoGet L

2. (:\"C(:\%'JJ% z hrj?[ Settingsp U Va4 L/ia—

b
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I Installed packages

4 Online

All

nuget.org
Microsoft and .MET

I Updates

Each package is licensed to you by its
owner, Mi oft is not responsible
for, nor does it grant any licenses to,
third-parh:nackages,

3.12HB5 .50y o L. A—hHL+TYy MY—NN—CRA4A VU MFTBHBURLEELE T

Include Prerelease

o
o
o
o
|3
o
o

Addresslook

Address searck

Ajax Control
Build Ajax app
controls in the

Microsoft Aja
JavaScript and
applications tt

Amplifyls
Amplify)5isa
web applicatio

ANTLRwv3
AMother Tool
that provides

‘Microsoft.Asp

ASP.NET Web
This package g
ASP.NET Web
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Search Options (Ctrl+E) P pvailable package sources:

Environment
Projects and Solutions

Source Control
TEHI Editor http'.-'r.-"

O
Database Tools 7| nuget.org

F# Tools https:/fwww.nuget.crg/api/v2/
HTML Designer
Light5peed
MuGet Package Manager

General
|
Office Tools

Oracle Developer Tools

Debugging
Performance Tools

b =7 7T 7 v 7 T T T T T

ReSharper

50QL Server Tools
Text Templating Machine-wide package sources:

Web Performance Test Tools Microsoft and NET

Windaws Forms Designer https://www.nuget.org/api/v2/curated-feeds/microsoftdotnet/
Workflow Designer

o v v v

)

DN—VF DN T—IT A AN—ILT5H
PM> uninstall-Package EntityFramework -Version 6.1.2

B 24 UTNUGet! N\ T—Y VTV X T =T https:/iriptutorial.com/ja/dot-net/topic/43/nuget’ \
VIT—Y T VAT L
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ﬁReadOnlyCollections

ReadOnlyCollection‘J\ G):I l/a ‘\/ 3 \J I\/_Z :I l/g ‘\/3 \J'(: LJT%‘ @t“l_% bi g—o

TAT L} readoniycollectionE I2I@ENEEA. DVIC. TNbl@ENhTY—XIL Iy 3y
bs% é n\ ReadOnlyColleCtion'i _ 1’160)’5‘ J—X (C L/i j—o

ReadonlyCollection®@PDEIFTEIEAN. (LHBHELT. OTENTAELTAV Y REUTZ
EMTEL T,

J— F?] l/a‘\/a \J%t"f(:?%é& :)(:g—é(:‘dReadOnlyCollection L/i -d—by\ | 1/7*‘/3 >
3TTHIEMTELT,

® ObservableCollection<T>

® ReadOnlyObservableCollection<T>

ReadOnlyCollectionsimmutableCollection
ReadOnlyCollection‘Et N 5)7:1773 f)\“ L/j-: ImmutableCollection?%tf 2 t 2 5 T. ImmutableCollectiont
7‘; ‘QE g—Immuta]oleCollection(5t N (:n%gj‘\ %2_7: DXZIVT B & ‘J?%E BA. .

ReadOnlyCollection‘;—a—%: t (;T’%i t"/bbf\ \/—Z 1 l/a ‘\/ 3 )% L/_C%///\“Z_g—é: t (c—:t?
I

Examples
ReadOnlyCollection?
O ANTS 79D

ReadOnlyCollection‘g\ G)IListzr 7#‘\/017 |\ E’ 12X |\ 57 /)7 (C 3’5_ t (:J: 2T 3 nIList o

var groceryList = new List<string> { "Apple", "Banana" };
var readOnlyGroceryList = new ReadOnlyCollection<string> (groceryList);

LINQ?D
é%(:\ LlNQliILlstjj‘\)Ia |\ODASReadOnly() j‘ Y B% L/i g_o

var readOnlyVersion = groceryList.AsReadOnly () ;

CVY—23AL Y3 UEICLT. readoniycollection NDNT VYO 7002 &5 LET. 4 U4
v UZ |\b‘%ReadOnlyCollection%?é: t‘g?%i ‘§'7_)§\ JLov3 \J% Lf:?j Loy 3 \J%
TH5LERITEEXEA
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var readOnlyGroceryList = new List<string> {"Apple", "Banana"}.AsReadOnly();
// Great, but you will not be able to update the grocery list because
// you do not have a reference to the source list anymore!

- hi& 5 - t bfb 7!7\ _37: ‘; N ImmutableCollectionfi &0)0)7_:

TDETHEERHLIT.
ReadOnlyCollection?

ReadOnlyCollection‘;?%i t"/bo b ‘Q (: V=X L O = \beé h\ ReadOnlyCollection(: -
‘:Da)bfé hi g—o - h‘; N ReadOnlyCollectionZ.:f T’?'o

var grocerylList = new List<string> { "Apple", "Banana" };

var readOnlyGroceryList = new ReadOnlyCollection<string> (groceryList);

var itemCount = readOnlyGroceryList.Count; // There are currently 2 items
//readOnlyGroceryList.Add ("Candy") ; // Compiler Error - Items cannot be added to a
ReadOnlyCollection object

groceryList.Add ("Vitamins") ; // ..but they can be added to the original
collection

itemCount = readOnlyGroceryList.Count; // Now there are 3 items

var lastItem = readOnlyGroceryList.Last (); // The last item on the read only list is now
"Vitamins"

TEZES
ReadOnlyCollection? . ICIEA D TlIH D A

\/_Z 1 I/a ‘\/ 3 )0)9’( 70738‘?7;(’\\ ReadOnlyCollectionTﬁﬂZéhéll/ )L \J |\ I;?%g g—

o

public class Item

{
public string Name { get; set; }
public decimal Price { get; set; }

public static void FillOrder ()
{

// An order is generated

var order = new List<Item>

{
new Item { Name = "Apple", Price = 0.50m },
new Item { Name = "Banana", Price = 0.75m },
new Item { Name = "Vitamins", Price = 5.50m }

}i

// The current sub total is $6.75
var subTotal = order.Sum(item => item.Price);

// Let the customer preview their order
var customerPreview = new ReadOnlyCollection<Item> (order) ;
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// The customer can't add or remove items, but they can change
// the price of an item, even though it is a ReadOnlyCollection
customerPreview.Last () .Price = 0.25m;

// The sub total is now only $1.50!
subTotal = order.Sum(item => item.Price);

TtES

A 224 TReadOnlyCollections & https://riptutorial.com/ja/dot-
net/topic/6906/readonlycollections
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19 StdErr AN )V —L DX A E AL

Examples

a2 —ILZT L T I—ICa L

var sourceFileName = "NonExistingFile";
try
{
System.IO.File.Copy (sourceFileName, "DestinationFile");
}
catch (Exception e)
{
var stdErr = Console.Error;
stdErr.WriteLine ($"Failed to copy '{sourceFileName}': {e.Message}");

TR ZDTIT—MEDAY

var errors = new System.Text.StringBuilder();
var process = new Process
{
StartInfo = new ProcessStartInfo
{
RedirectStandardError = true,
FileName = "xcopy.exe",
Arguments = "\"NonExistingFile\" \"DestinationFile\"",
UseShellExecute = false
bo

}i

process.ErrorDataReceived += (s, e) => errors.AppendLine (e.Data);
process.Start () ;

process.BeginErrorReadLine () ;

process.WaitForExit () ;

if (errors.Length > 0) // something went wrong
System.Console.Error.WriteLine ($"Child process error: \r\n {errors}");

T4 UTSE A b —L\DEHEHLZET https://riptutorial.com/ja/dot-
net/topic/10779/stderrX b J—LNDEHEH L
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ﬁSystem.Diagnostics

Examples
AN T HyF
CDTIE. stopwaten® LTI—RTAYIERVFI—0F 5L T.

using System;
using System.Diagnostics;

public class Benchmark : IDisposable

{
private Stopwatch sw;

public Benchmark ()

{
sw = Stopwatch.StartNew() ;

public void Dispose ()

{
sw.Stop () ;
Console.Writeline (sw.Elapsed);

public class Program

{
public static void Main ()

{

using (var bench = new Benchmark())

{
Console.WriteLine ("Hello World");

P ITINOATYRETS

string strCmdText = "/C copy /b Imagel.]jpg + Archive.rar Image2.jpg";
System.Diagnostics.Process.Start ("CMD.exe", strCmdText) ;

NlE. cmdua4 v RDEICLET.

System.Diagnostics.Process process = new System.Diagnostics.Process();
System.Diagnostics.ProcessStartInfo startInfo = new System.Diagnostics.ProcessStartInfo();
startInfo.WindowStyle = System.Diagnostics.ProcessWindowStyle.Hidden;

startInfo.FileName = "cmd.exe";
startInfo.Arguments = "/C copy /b Imagel.]jpg + Archive.rar Image2.jpg";
process.StartInfo = startInfo;

process.Start () ;
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I72RZCMDICY . ZIT 5
':0)} \/ \‘/ F%g—ét\ Cmd.exe command% L/\ Ia_Bt%t L/T L/i j—o

private static string SendCommand (string command)
{
var cmdOut = string.Empty;

var startInfo = new ProcessStartInfo ("cmd", command)

WorkingDirectory = @"C:\Windows\System32", // Directory to make the call from

WindowStyle = ProcessWindowStyle.Hidden, // Hide the window
UseShellExecute = false, // Do not use the 0S shell to start the
process

CreateNoWindow = true, // Start the process in a new window
RedirectStandardOutput = true, // This is required to get STDOUT
RedirectStandardError = true // This is required to get STDERR

bi

var p = new Process {StartInfo = startInfo};

p.Start ();

p.OutputDataReceived += (x, y) => cmdOut += y.Data;

p.ErrorDataReceived += (x, y) => cmdOut += y.Data;

p.BeginOutputReadLine () ;

p.BeginErrorReadLine () ;

p-WaitForExit () ;

return cmdOut;

var servername = "SVR-01l.domain.co.za";
var currentUsers = SendCommand ($"/C QUERY USER /SERVER: {servername}")

currentUsers = "USERNAMEt *Y & 3 ~ID IDIDLER 7' 4 > Joe.Bloggs ica-cgp0 27 &
T 4 724692 + 1329 25/07/2016 07:50 Jim.McFlannegan ica-cgpl 37 7 T 4 725/07 /
2016 08:33 Andy.McAnderson ica-cgp2 47 2V 7 4 725/07/2016 08:54 John.Smith ica-
cgpd 57 2 T 4 714 25/07/2016 08:57 Bob.Bobbington ica-cgp5 6 Active 24692 + 13
29 25/07/2016 09:05 Tim.Tom ica-cgp6 77 2 7 4 725/07/2016 09:08 Bob.Joges ica-
cgp7 8 Active 24692 + 1329 25/ 07/2016 09:13 "

LE>TR OY—"—ADT7 I LADBDA—F—[CENHENHVET. CO1—F—nO
T4 E>TWSI>. COTIVIVETHIENTEET.

private static string SendCommand (string command)

{
var cmdOut = string.Empty;

var startInfo = new ProcessStartInfo("cmd", command)
WorkingDirectory = @"C:\Windows\System32",

WindowStyle = ProcessWindowStyle.Hidden, // This does not actually work in
conjunction with "runas" - the console window will still appear!
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UseShellExecute = false,
CreateNoWindow = true,
RedirectStandardOutput = true,
RedirectStandardError = true,

Verb = "runas",
Domain = "domanl.co.za",
UserName = "administrator",

Password = GetPassword()

bi
var p = new Process {StartInfo = startInfo};
p.Start ();

.OutputDataReceived += (x, y) => cmdOut += y.Data;
.ErrorDataReceived += (x, y) => cmdOut += y.Data;
.BeginOutputReadLine () ;

.BeginErrorReadLine () ;

WaitForExit ();

return cmdOut;

' T 'O T T

INZTD—R®D

static SecureString GetPassword/()
{
var plainText = "passwordl23";
var ss = new SecureString();
foreach (char c in plainText)
{
ss.AppendChar (c) ;

return ss;

J—k

DD H Y |< (& OutputDataReceivedtErrorDataReceivedbfL:cmeuté naico. STDOUTt
STDERRD %= L& T

& > 24 2 TSystem.Diagnostics & T https://riptutorial.com/ja/dot-net/topic/3143/system-
diagnostics
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ESystem.lO

Examples
StreamReaderZ L CTX A 7 7 4L &AL

string fullOrRelativePath = "testfile.txt";
string fileData;

using (var reader = new StreamReader (fullOrRelativePath))

{
fileData = reader.ReadToEnd() ;

}

C MDstreamreader d /' X F?O’S’O)j'—/\’—ltl—lﬂi\ 77’(”/?32’1«_((:\6@1)3—7_—*»{ T
CTBELEWNHET U I—FT4 VT EWET,

System. IO.Filea 31 TT% é 7 T ’( L ~ ji @File.ReadAllText (path) t File.ReadAllLines (path) b\
LINTDTXXNEHZHBEIA Y RN DOhHBHEIC LTSN,

System.lO.FileZ L 12 T—% D AN /& &
. ITF7ALULDND TS5 530052 THILL D

string fileText = File.ReadAllText (file);
string[] filelLines = File.ReadAllLines(file);
byte[] fileBytes = File.ReadAllBytes (file);

e DTIF. Z77ALDIRNTOT—HFEELTHIEITT.
¢« 2TI3. 7F7ALDT—9%(CHITT. 77A4LDIIDICEVET.
e 3. DFALDBINA NEHZIZBTT,

(. T—HET77ALICTBH3D0E%THILELD. LIz 7a4Ldlikn. Ay RIZT
—SEFTBHICTFALEICLET.

File.AppendAllText (file, "Here is some data that is\nappended to the file.");
File.AppendAlllLines (file, new string[2] { "Here is some data that is", "appended to the
file." });

using (StreamWriter stream = File.AppendText (file))

{

stream.WriteLine ("Here is some data that is");
stream.Write ("appended to the file.");

e DTIFZ. ENLTF7AILDICET BT,
e 2TIE. DEIFALOLWIZLET.
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//#file-encodings

(:STFile.AppendText% L/_CFile.AppendText%%\ %iht:? 57 % L/i 3—0

(. D7ANLICT—E2ZIL3DDEHETHILLD. E&EHDWII. 774 LDT—HIE
L., ZBANT—IET7ALICETSHIETT. LET7ALLDLENL. AYy RIFTF—
FEELIZT7A4LEIZLET.

File.WriteAllText (file, "here is some data\nin this file.");
File.WriteAlllLines (file, new string[2] { "here is some data", "in this file" });
File.WriteAllBytes (file, new byte[2] { 0, 255 });

e DIIETFAILICEATT,
e 20IDETFAILDFNDICELT T,
e ZLT3TIR. NA METFAILICECIENTEL T,

System.lO.SerialPorts© 9 % > ') 7L R—b

SN )V TILER—bNET S

using System.IO.Ports;
string[] ports = SerialPort.GetPortNames () ;
for (int 1 = 0; i1 < ports.Length; i++)
{
Console.Writeline (ports([i]);

}

System.lO0.SerialPortt 7 = 7 kDA AT 2 A

using System.IO.Ports;

SerialPort port = new SerialPort();

SerialPort port = new SerialPort ("COM 1"); ;
SerialPort port = new SerialPort ("COM 1", 9600);

Inisld. SeralPort? 41 7O VAN SO D7OOF—/IN—A—RDSED3DDHTT .

SerialPortz L 7= T—5 D A X

%)7:1:‘;\ SerialPort.ReadB& USerialPort.Writej‘ A F%j—é:— t_cj—o 7:75 L. SerialPort T
7__.‘_7 %Z N IJ_E 373’ 67—2&3(:—05 6system,lo_5tream73'7°~‘)lﬁ b %3—%:— t {)—Céi -§'o
- ntd" 5 (Z 1 v SerialPort.BaseStream L/i j—o

int length = port.BytesToRead;

//Note that you can swap out a byte-array for a char—-array if you prefer.
byte[] buffer = new byte[length];

port.Read (buffer, 0, length);
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BIRNTDT—52LEHTEET
string curData = port.ReadExisting();
HB5WEF. 2T BT TICOM>IcETZIFTY

string line = port.ReadLine () ;

X A4

SerialPort CT—5 &2 =LHLl3DEHBVTT.

port.Write ("here is some text to be sent over the serial port.");

2R LTSI T7T—5%5d 5 b TEE T,

//Note that you can swap out the byte-array with a char-array if you so choose.
byte[] data = new byte[l] { 255 };
port.Write (data, 0, data.Length);

A 224 > TSystem.I0% L https://riptutorial.com/ja/dot-net/topic/5259/system-io
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ZSystem.lO.File 7T A

« /—X
e D,
NG Aty —
INT F—
5
source @(:?’6774”/0
i source BT BTALIZMN)IDICIE. 77ALDEBLUT7FALEDENH Y
estination
¥9.
Examples

Tr7ALV=ZT S
T7ALET BICIIENHEOLSICTT
File.Delete (path);

LHL. AT ED>THENELNIEA

B DE R A vnavtnorizedaccessxceptionMX A—3 NE &
T7ALDBDICE2TEINTWEDH DI T 1opxceptionNXB—3INE T

e LRIWDIT—FIIATATHHDDLEOICT7ALETELI LA 10Exception DS H—
EnEd.

T7A4ILIEREHS LERA roexceprionXA—Z NI F

DRA VT F7A4LIELEVE. ODED2ET—RIXZRY N TENEZEICLTLRE N,

if (File.Exists (path))
File.Delete (path);

LDL. FNENOUPLDICONIEL>TITSIENTES T RNIVIEDTTFALTIIHVEE
Arile.Exists() Erile.pelete() | /OFE T BI=ODE 7 7O—FIZIF. MTIMLIZIZOTESC
EMWTT.

if (File.Exists (path))
{
try
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File.Delete (path);
}

catch (IOException exception)

{
if (!File.Exists (path))
return; // Someone else deleted this file

// Something went wrong...

}

catch (UnauthorizedAccessException exception)

{

// I do not have required permissions

CDIIOTo—IF. BbDIEZIZ. T7A4LBTHYD. XY MTD—ODBLTWS, fcEOHS
DHLELICIZTBEDNHHZEICLTEE N, [T DIChThEEnENS. |/08ETH LN
T9q.

public static void Delete(string path)

{
if (!File.Exists (path))
return;

for (int i=1; ; ++i)
{
try
{
File.Delete (path);
return;

}
catch (IOException e)

{
if (!File.Exists (path))
return;

if (i == NumberOfAttempts)
throw;

Thread.Sleep (DelayBetweenEachAttempt) ;

// You may handle UnauthorizedAccessException but this issue
// will probably won't be fixed in few seconds...

private const int NumberOfAttempts = 3;
private const int DelayBetweenEachAttempt = 1000; // ms

Wind0W877’()|/_C(Et\ :@%U?t%(:(:(iéhiﬂ'ko @b\“FileShare.Delete% L_C77’()|/
ZlEL TDTFALETELTN. MO FAILELSHEEICDATY.

TXAM T AL EREY S
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TXXNDF7ALETSICIE. VTV ETENHS-H. TIIHVIEA., ZLETF7A4LD
bR, FOEATYICHARL. SNTXAMNEETZETT.

CDTIE. 774U ITNTOEAH. TXNTOELTONIICELIT.

File.WriteAllLines (path,
File.ReadAllLines (path) .Where(x => !String.IsNullOrWhiteSpace (x)));

T7AILMETECAT)ICA—RTES . NI ELE S

File.WriteAllLines (outputPath,
File.ReadLines (inputPath) .Where (x => !String.IsNullOrWhiteSpace (x)));

TXANTT7ALDZET S

TXZXMNIIZVI—RENTEINIET OPEYI2BHLTLLLEEN, (L Zy—To4 0029 %
MHEMHVET, COTIR. T77ALNETET .

public static void ConvertEncoding(string path, Encoding from, Encoding to)
{

File.WriteAllText (path, File.ReadAllText (path, from), to);
}

#9 5. 774 LICBOMByte Order MarkD3ENT W EDBH B L zniz W TLEE 0
Encoding.UTF8.GetStringld . Preamble / BOMZ L TWEXEA .

DT 7 ALVE[FYF ] TE20Z4%T5

DI N L/ T77 4 }l/djfi@%%‘System. IO.Directory.EnumerateFilesb ‘9 D
System.IO.Directory.GetFiles() 7.!_7‘\/ 3T/ \9_?/%? %) _ t bYTE_%E ?7__07 AL |\ ‘Et LEE (:_
TALOZ MY —=LleTaL o MIEITHEOELE S,

public static void Touch (string path,

string searchPattern = "*.*",
SearchOptions options = SearchOptions.None)
{
var now = DateTime.Now;

foreach (var filePath in Directory.EnumerateFiles (path, searchPattern, options))

{
File.SetLastWriteTime (filePath, now) ;
}

SNr-Xhwr774L%3 35

CDRAZRY KNI, ENEDOIXRTOITFPAILET BNILN—TTY, IEZIF. wardor
ALK YV AT ETENH S EICTT.
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static IEnumerable<string> EnumerateAllFilesOlderThan (
TimeSpan maximumAge,
string path,

string searchPattern Wed o 82l

SearchOption options SearchOption.TopDirectoryOnly)

DateTime oldestWriteTime = DateTime.Now — maximumAge;

return Directory.EnumerateFiles (path, searchPattern, options)
.Where (x => Directory.GetLastWriteTime (x) < oldestWriteTime);

ZDESEINET
var oldFiles = EnumerateAllFilesOlderThan (TimeSpan.FromDays (7), @"c:\log", "*.log");

FNRNEILRIFEALEHVEIRA.

° ‘i v Directory.EnumerateFiles() b @ (:Directory.GetFiles () id-' L T é hi -a—o I—a )L |/—‘\/
FJUIETHSEDT. INTODITFALVITLIURNIM DI YFENSEITOEHVE
BA.

c DEHELTHWEITN. XTI/ CRETHIENHDETTI-EZILE. ODXxvyyvyad7A
LETBIE. TOCIMICEENHEHEICLTLRZEN,

o FIFNTOTONTAEH. TO/VR. TTIIEL. MSDNTZhICDWhWvTOELTL 2
b,

HEMSDICT T AILET S

File.Move

HEDODICT7ALET ST, KI—RTIhETEIT.
File.Move (@"C:\TemporaryFile.txt", @"C:\TemporaryFiles\TemporaryFile.txt");

LHL. SOETIES2>THWSIENM HDE T, &2 TRIZL0E5LTHWSI—H—(CC
EWDSTRNULDRIALATPRENIESEDZThoL-0RENE BERE MICET ST
EIZHE Lk

VX T F7ALLEEWIT AL ELOBEOWSYEIZEN-. $LEICLEWIESEDE T
H

NE. FTYV—RT7ALBTEMhEShETSHEICEL>TTEST.

string source = Q"C:\TemporaryFile.txt", destination = Q"C:\TemporaryFiles\TemporaryFile.txt";
if(File.Exists ("C:\TemporaryFile.txt"))
{

File.Move (source, destination);

}
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Zhiz. ERTT77A4LDIL.
BEBHVET. €5TE0VII.

@(:?Z_% é:- t E’ L/E a—o File.Exists/\d)ZIU L/_CIJFile.Exists
L. MLl EFI—H—IIZET. FI@ELET.

FileNotFoundException(j j— é@% é@_CIJ % D i & /bo

ZoN5IZo0hWTIIELT RSN,

i I

IOException

ArgumentNullException

ArgumentException

UnauthorizedAccessException

PathTooLongException

DirectoryNotFoundException

NotSupportedException

T7AILMWITTIZT B, V—XT7ALDBDODMDTIEATL
1=,

SourceB L N F 1z 3 Destination/N o A —5 DI null TY »

Source’/\ 7 A —% —Z /(3 Destination/X T * —5—D M T %
n. EBENTHE T

CDETBIDITHENHVEEA.

V—Z2 . FERENICAZINEZTOEXT. Windows Tl
CINZMDAIFoa8 TR ITNISE ST . 77 A ILI32e0TkITN
T nEEA.

SNcTALO NSO DERATL.

SourceX =13 Destination/N\X X /=37 7 A L DM TT .

A 224 2 TSystem.l0.FileZ 2 X & T https://riptutorial.com/ja/dot-net/topic/5395/system-io-file

U7X
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ESystem.Net.l\/lail

System.Net.MailMessage2 3 5 &3 TH. §XTDT 74 LICStreamMBENT W BHfcehb. Th
S5MDStreamsE CEBIEIFL T EDHH/I2HTT . usingX7— b * U hE. DT HDisposabled
7Y 1Y MhDisposed!C kB EELET

Examples

MailMessage

T7ALEZEDrA—L A ve—VETEZICLIET. . snpclient? ZADITEDTIDA V2 —
VEalLET. TIHLPDSR—IBNZZTEINET .

public class clsMail
{
private static bool SendMail (string mailfrom, List<string>replytos, List<string> mailtos,
List<string> mailccs, List<string> mailbccs, string body, string subject, List<string>
Attachment)
{
try
{
using (MailMessage MyMail = new MailMessage())
{
MyMail.From = new MailAddress (mailfrom) ;
foreach (string mailto in mailtos)
MyMail.To.Add (mailto) ;

if (replytos != null && replytos.Any())
{
foreach (string replyto in replytos)
MyMail .ReplyToList.Add (replyto);

if (mailccs != null && mailccs.Any())
{
foreach (string mailcc in mailccs)
MyMail.CC.Add (mailcc) ;

if (mailbccs != null && mailbccs.Any())
{
foreach (string mailbcc in mailbccs)
MyMail.Bcc.Add (mailbcc);

MyMail.Subject = subject;
MyMail.IsBodyHtml = true;

MyMail.Body = body;

MyMail.Priority = MailPriority.Normal;

if (Attachment != null && Attachment.Any())

{
System.Net.Mail.Attachment attachment;
foreach (var item in Attachment)
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attachment = new System.Net.Mail.Attachment (item) ;
MyMail.Attachments.Add (attachment) ;

SmtpClient smtpMailObj = new SmtpClient ();

smtpMailObj.Host = "your host";

smtpMailObj.Port = 25;

smtpMailObj.Credentials = new System.Net.NetworkCredential ("uid", "pwd");

smtpMailObj.Send (MyMail) ;
return true;

}

catch

{

return false;

77 A4ILE A—IL

MailMessage(g\ SmtpClientg 7 X 2& lJ—Cé ‘5(:?% é}_)b} Y JG_‘\)% bi 3'0 A < DhDO7
FTALTFALEA—LIvE—VICTHIENTELT .

using System.Net.Mail;

using (MailMessage myMail = new MailMessage())

{
Attachment attachment = new Attachment (path);
myMail.Attachments.Add (attachment) ;

// further processing to send the mail message

7 > 24 > TSystem.Net.Mail = T https://riptutorial.com/ja/dot-net/topic/7440/system-net-mail
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24: System.Reflection.Emit

Examples

7> 7)) %95

using System;
using System.Reflection;
using System.Reflection.Emit;

class DemoAssemblyBuilder
{
public static void Main ()
{
// An assembly consists of one or more modules, each of which
// contains zero or more types. This code creates a single-module
// assembly, the most common case. The module contains one type,
// named "MyDynamicType", that has a private field, a property
// that gets and sets the private field, constructors that
// initialize the private field, and a method that multiplies
// a user-supplied number by the private field value and returns
// the result. In C# the type might look like this:
/*
public class MyDynamicType
{

private int m_number;

public MyDynamicType () : this (42) {}
public MyDynamicType (int initNumber)
{

m_number = initNumber;

public int Number

{
get { return m_number; }
set { m_number = value; }

public int MyMethod (int multiplier)
{

return m_number * multiplier;

}
*/

AssemblyName aName = new AssemblyName ("DynamicAssemblyExample");
AssemblyBuilder ab =
AppDomain.CurrentDomain.DefineDynamicAssembly (
aName,
AssemblyBuilderAccess.RunAndSave) ;

// For a single-module assembly, the module name is usually
// the assembly name plus an extension.
ModuleBuilder mb =

ab.DefineDynamicModule (aName.Name, aName.Name + ".d1l1l");
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TypeBuilder tb = mb.DefineType (
"MyDynamicType",
TypeAttributes.Public);

// Add a private field of type int (Int32).
FieldBuilder fbNumber = tb.DefineField(
"m_number",
typeof (int),
FieldAttributes.Private);

// Next, we make a simple sealed method.
MethodBuilder mbMyMethod = tb.DefineMethod (
"MyMethod",
MethodAttributes.Public,
typeof (int),
new([] { typeof (int) });

ILGenerator il = mbMyMethod.GetILGenerator () ;
il.Emit (OpCodes.Ldarg_0); // Load this - always the first argument of any instance

method

il.Emit (OpCodes.Ldfld, fbNumber) ;

il.Emit (OpCodes.Ldarg_1); // Load the integer argument

il.Emit (OpCodes.Mul); // Multiply the two numbers with no overflow checking

il.Emit (OpCodes.Ret); // Return

// Next, we build the property. This involves building the property itself, as well as
the

// getter and setter methods.

PropertyBuilder pbNumber = tb.DefineProperty (
"Number", // Name
PropertyAttributes.None,
typeof (int), // Type of the property
new Type[0]); // Types of indices, if any

MethodBuilder mbSetNumber = tb.DefineMethod (
"set_Number", // Name - setters are set_Property by convention
// Setter is a special method and we don't want it to appear to callers from C#
MethodAttributes.PrivateScope | MethodAttributes.HideBySig |
MethodAttributes.Public | MethodAttributes.SpecialName,
typeof (void), // Setters don't return a value
new[] { typeof(int) }); // We have a single argument of type System.Int32

// To generate the body of the method, we'll need an IL generator

il = mbSetNumber.GetILGenerator () ;

il.Emit (OpCodes.Ldarg_0); // Load this

il.Emit (OpCodes.Ldarg_1); // Load the new value

il.Emit (OpCodes.Stfld, fbNumber); // Save the new value to this.m_number
il.Emit (OpCodes.Ret); // Return

// Finally, link the method to the setter of our property
pbNumber.SetSetMethod (mbSetNumber) ;

MethodBuilder mbGetNumber = tb.DefineMethod (
"get_Number",
MethodAttributes.PrivateScope | MethodAttributes.HideBySig |
MethodAttributes.Public | MethodAttributes.SpecialName,
typeof (int),
new Typel[0]);

il = mbGetNumber.GetILGenerator () ;
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il.Emit (OpCodes.Ldarg_0); // Load this
il.Emit (OpCodes.Ldfld, fbNumber); // Load the value of this.m_number
il.Emit (OpCodes.Ret); // Return the value

pbNumber.SetGetMethod (mbGetNumber) ;

// Finally, we add the two constructors.

// Constructor needs to call the constructor of the parent class, or another
constructor in the same class

ConstructorBuilder intConstructor = tb.DefineConstructor (

MethodAttributes.Public, CallingConventions.Standard | CallingConventions.HasThis,

new([] { typeof (int) });

il = intConstructor.GetILGenerator () ;

il.Emit (OpCodes.Ldarg_0); // this

il.Emit (OpCodes.Call, typeof (object) .GetConstructor (new Type[0])); // call parent's
constructor

il.Emit (OpCodes.Ldarg_0); // this

il.Emit (OpCodes.Ldarg_1); // our int argument

il.Emit (OpCodes.Stfld, fbNumber); // store argument in this.m_number

il.Emit (OpCodes.Ret) ;

var parameterlessConstructor = tb.DefineConstructor (
MethodAttributes.Public, CallingConventions.Standard | CallingConventions.HasThis,

new Type[0]);

il = parameterlessConstructor.GetILGenerator();

il.Emit (OpCodes.Ldarg_0); // this

il.Emit (OpCodes.Ldc_TI4_S, (byte)42); // load 42 as an integer constant

il.Emit (OpCodes.Call, intConstructor); // call this(42)

il.Emit (OpCodes.Ret) ;

// And make sure the type is created
Type ourType = tb.CreateType();

// The types from the assembly can be used directly using reflection, or we can save
the assembly to use as a reference

object ourInstance = Activator.CreateInstance (ourType);

Console.WritelLine (ourType.GetProperty ("Number") .GetValue (ourInstance)); // 42

// Save the assembly for use elsewhere. This is very useful for debugging - you can
use e.g. ILSpy to look at the equivalent IL/C# code.

ab.Save (@"DynamicAssemblyExample.dll") ;

// Using newly created type

var myDynamicType = tb.CreateType();

var myDynamicTypeInstance = Activator.CreatelInstance (myDynamicType) ;

Console.WritelLine (myDynamicTypelInstance.GetType()); // MyDynamicType
var numberField = myDynamicType.GetField ("m_number", BindingFlags.NonPublic |
BindingFlags.Instance) ;

numberField.SetValue (myDynamicTypeInstance, 10);

Console.WriteLine (numberField.GetValue (myDynamicTypeInstance)); // 10

& 224 2 TSystem.Reflection.Emit& & https://riptutorial.com/ja/dot-net/topic/74/system-
reflection-emit
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ESystem.Runtime.Caching.I\/IemoryCaChe

ObjectCache

Examples

X v v anod

Setld. Cacheltemd VX7 VX &# L TX¥YyyvaIubM)DOXx—¢EHFTHIEICLD,. Xv vy

AT UMY EX Yy YalLLET,
- OD‘JObjectCache.Set (CacheItem, CachelItemPolicy) 73_—/ <_5 ’( |< bi 3’0

private static bool SetToCache ()
{
string key = "Cache_Key";
string value = "Cache_Value";

//Get a reference to the default MemoryCache instance.
var cacheContainer = MemoryCache.Default;

var policy = new CachelItemPolicy ()

{

AbsoluteExpiration = DateTimeOffset.Now.AddMinutes (DEFAULT_CACHE_EXPIRATION_MINUTES)

}i
var itemToCache = new Cacheltem(key, value); //Value is of type object.
cacheContainer.Set (itemToCache, policy);

System.Runtime.Caching.MemoryCacheObjectCache

DE>OTATLIFA—LXxYyyasglL. TATLDNX Yy YalC LW,
valueFetchFactorylC DWW T 7 A4 T L& LE T

public static TValue GetExistingOrAdd<TValue> (string key, double minutesForExpiration,
Func<TValue> valueFetchFactory)
{
try
{
//The Lazy class provides Lazy initialization which will evaluate
//the valueFetchFactory only if item is not in the cache.

var newValue = new Lazy<TValue> (valueFetchFactory);

//Setup the cache policy if item will be saved back to cache.
CacheItemPolicy policy = new CachelItemPolicy ()
{

AbsoluteExpiration = DateTimeOffset.Now.AddMinutes (minutesForExpiration)
bi

//returns existing item form cache or add the new value if it does not exist.
var cachedItem = _cacheContainer.AddOrGetExisting(key, newValue, policy) as
Lazy<TValue>;
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return (cachedItem ?? newValue) .Value;

}

catch (Exception excep)

{
return default (TValue) ;

}

# 24 2 TSystem.Runtime.Caching.MemoryCacheObjectCache = T
https://riptutorial.com/ja/dot-net/topic/76/system-runtime-caching-memorycache-objectcache-
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26: TPLT—% 7 O—
<ansas 475

System.Threading.Tasks.Dataflow
System.Threading.Tasks
System.Net .Http

System.Net

Post &£ SendAsyncd\

7“D “/7 (:7’{ %A%g—é(:'d\ Postif:'iSendAsync L/:i- j—o

postl LT TATLELEDEL. LIEDESDIET oo B® LE T, foEZIF. Ty ohs
Boundedcapcity LI EZIC. LOWOME 2 0IE. LEWHHDVET. | scnansyncld Pizfohs
await C EMTE B Draskvoor-F LET. TR VI, TOvohXxa—52)7 L. ICZIZ
XY UELDELTLTWS, KDL DTATLEITNSED., T/l FlTNEZ ENTE
5ire®EDC. LET.

Examples

ActionBlock \PD & Z= D

// Create a block with an asynchronous action
var block = new ActionBlock<string> (async hostName =>

{
IPAddress|[] ipAddresses = await Dns.GetHostAddressesAsync (hostName) ;

Console.Writeline (ipAddresses|[0]);
)i

block.Post ("google.com"); // Post items to the block's InputQueue for processing
block.Post ("reddit.com") ;

block.Post ("stackoverflow.com");

block.Complete(); // Tell the block to complete and stop accepting new items
await block.Completion; // Asynchronously wait until all items completed processingu

TJaw w7V LT T IA4 " TS

var httpClient = new HttpClient ();

// Create a block the accepts a uri and returns its contents as a string
var downloaderBlock = new TransformBlock<string, string>(
async uri => await httpClient.GetStringAsync (uri));
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// Create a block that accepts the content and prints it to the console
var printerBlock = new ActionBlock<string> (
contents => Console.WriteLine (contents));

// Make the downloaderBlock complete the printerBlock when its completed.
var dataflowLinkOptions = new DataflowLinkOptions {PropagateCompletion = true};

// Link the block to create a pipeline
downloaderBlock.LinkTo (printerBlock, dataflowLinkOptions) ;

// Post urls to the first block which will pass their contents to the second one.

downloaderBlock.Post ("http://youtube.com") ;
downloaderBlock.Post ("http://github.com") ;
downloaderBlock.Post ("http://twitter.com");

downloaderBlock.Complete(); // Completion will propagate to printerBlock

await printerBlock.Completion; // Only need to wait for the last block in the pipeline

BufferBlockZ L /=7 0T a—H%/a >y 1—<

public class Producer
{
private static Random random = new Random( (int)DateTime.UtcNow.Ticks);
//produce the value that will be posted to buffer block
public double Produce ( )
{
var value = random.NextDouble ();
Console.Writeline ($"Producing value: {value}l");
return value;

public class Consumer

{
//consume the value that will be received from buffer block
public void Consume (double value) => Console.WriteLine ($"Consuming value:

class Program

{
private static BufferBlock<double> buffer = new BufferBlock<double> () ;
static void Main (string[] args)

{

{value}l");

//start a task that will every 1 second post a value from the producer to buffer block

var producerTask = Task.Run (async () =>
{
var producer = new Producer();
while (true)
{
buffer.Post (producer.Produce()) ;
await Task.Delay (1000);

1)
//start a task that will recieve values from bufferblock and consume it
var consumerTask = Task.Run(() =>
{
var consumer = new Consumer();
while (true)
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consumer.Consume (buffer.Receive ());

}) i

Task.WaitAll (new[] { producerTask, consumerTask });

A2 R3INBufferBlockz 2> 72T a2a—H 1y a1—x%

var bufferBlock = new BufferBlock<int> (new DataflowBlockOptions

BoundedCapacity = 1000

var cancellationToken = new CancellationTokenSource (TimeSpan.FromSeconds (10)) .Token;
var producerTask = Task.Run (async () =>

var random = new Random() ;

while (!cancellationToken.IsCancellationRequested)

{

var value = random.Next ();
await bufferBlock.SendAsync (value, cancellationToken);

var consumerTask = Task.Run (async () =>
while (await bufferBlock.OutputAvailableAsync())
{

var value = bufferBlock.Receive();
Console.WriteLine (value) ;

}) i

await Task.WhenAll (producerTask, consumerTask);

AU Z4 UTTPLT—% 7 B—%={ https://riptutorial.com/ja/dot-net/topic/784/tpl T—7% 7 A—
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27: VB 7 +—L

Examples

VB.NET 7 +—4LPHello World
DTA—LBEINTWSEEIZAYE—VURYIZIET BTG

Public Class Forml
Private Sub Forml_Shown (sender As Object, e As EventArgs) Handles MyBase.Shown
MessageBox.Show ("Hello, World!")
End Sub
End Class
To show a message box before the form has been shown:

Public Class Forml
Private Sub Forml_Load(sender As Object, e As EventArgs) Handles MyBase.Load
MessageBox.Show ("Hello, World!")

End Sub
End Class

LoadlZICrEN. 7 F—LBlEB—RENEELLTUOENET. Showld. I—F—DT 5 —L4
ETH-UNNIUEINET. Activateld. I——MWT7F—L &7V T4 TIZT LI NE
R

ShOWbYUé N5 Loadi?fé hi g—b\\ ShOW?msgBOX%Uj’ & Loadb\“a— ryn mSgBOXbYé na
BHVET. Load. ShowL ED AR FDIFICTEH T &1, I2IIW2 T,

[F
TRTONSTEHEIREZE/VBTODWII—PREDDIZDNOW DD &

DFTvaveELIET.

'can be permanently set

' Tools / Options / Projects and Soluntions / VB Defaults
Option Strict On

Option Explicit On

Option Infer Off

Public Class Forml

End Class
DIClEs. s&5 LT S0, 2Z8) T3 EhbNTHWEDT. h{REHVE .

EDE LTLREE N,

Application.DoEvents® LEWT2E 0., [1IZLTLRED, BELENIRNELODL SIS
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ZH5ETHAILERZL. REI L,

Rxa ity bEdkl-oTd,
T —LH A <I—

Windows.Forms.Timerd Yik—Rx U NI A L) T4 ALTIEWA—H—5F 51-0ICT
2EF. 1DORT U ADDINL, BLUPIYAIX—I U R—R U NTI7F—LE&LET.

foEZIE. A—Y—ICIlETOICTES T,

'can be permanently set
' Tools / Options / Projects and Soluntions / VB Defaults

Option Strict On
Option Explicit On
Option Infer Off

Public Class Forml

Private Sub Buttonl_Click (sender As Object, e As EventArgs) Handles Buttonl.Click

Buttonl.Enabled = False
Timerl.Interval = 60 * 1000 'one minute intervals

'start timer

Timerl.Start ()
Labell.Text = DateTime.Now.ToLongTimeString

End Sub

Private Sub Timerl_Tick (sender As Object, e As EventArgs) Handles Timerl.Tick
Labell.Text = DateTime.Now.ToLongTimeString
End Sub
End Class

LhL. COFAR—EFAIUTICIILTHWEEA. 3. DOV RN I UDEHICENELT
WEd., ZOTIF. IOV RMNT S UEZIZVIalL—bLET. ChiFZITHLREEDIDICE S
"L LNIEBA.

'can be permanently set

' Tools / Options / Projects and Soluntions / VB Defaults
Option Strict On

Option Explicit On

Option Infer Off

Public Class Forml

Private Sub Buttonl_Click (sender As Object, e As EventArgs) Handles Buttonl.Click
Buttonl.Enabled = False
ctSecs = 0 'clear count
Timerl.Interval = 1000 'one second in ms.
'start timers
stpw.Reset ()
stpw.Start ()
Timerl.Start ()
End Sub

Dim stpw As New Stopwatch
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Dim ctSecs As Integer

Private Sub Timerl_ Tick (sender As Object, e As EventArgs) Handles Timerl.Tick

ctSecs += 1
If ctSecs = 180 Then 'about 2.5 seconds off on my PC!
'stop timing
stpw.Stop ()
Timerl.Stop ()
'show actual elapsed time
'Is it near 1807?
Labell.Text = stpw.Elapsed.TotalSeconds.ToString("nl")
End If

End Sub
End Class

buttonl® 2 ') w2 3 5E3DL . labellDSZE LEX T . labellll 13180 NI T hBEFHLCEST
EHVEBA. DIV UTII18255 LT L

DlF. [Windows7 #—LH A XTI UR—R NIV ITILZLY RT. 3553V IC&3NnT0WE
Tl EWSRXAAUNIHBVET. ST A I UTDIEOICHNERETENWTY.

HAR—ER MY ToxyFELITDOOITNIE. ShuhbhsonE 4.

'can be permanently set
' Tools / Options / Projects and Soluntions / VB Defaults

Option

Strict On

Option Explicit On

Option

Public

Infer Off

Class Forml

Private Sub Buttonl_Click (sender As Object, e As EventArgs) Handles Buttonl.Click

Buttonl.Enabled = False

Timerl.Interval = 100 'one tenth of a second in ms.
'start timers

stpw.Reset ()

stpw.Start ()

Timerl.Start ()

End Sub

Dim stpw As New Stopwatch
Dim threeMinutes As TimeSpan = TimeSpan.FromMinutes (3)

Private Sub Timerl_ Tick (sender As Object, e As EventArgs) Handles Timerl.Tick

If stpw.Elapsed >= threeMinutes Then '0.1 off on my PC!

'stop timing

stpw.Stop ()

Timerl.Stop ()

'show actual elapsed time

'how close?

Labell.Text = stpw.Elapsed.TotalSeconds.ToString("nl")
End If

End Sub
End Class

CLTTEBDIAI—DHDET. D3, #ZOTDOIITTY.
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EXmISerializer

' T Bl (Cxniseriatizer® LIEWTLZE O, ZOROIC. T24 T2 YIHTML Agility
Pack

Examples
T T T VRO )T

public void SerializeFoo(string fileName, Foo foo)

{
var serializer = new XmlSerializer (typeof (Foo));
using (var stream = File.Open (fileName, FileMode.Create))
{

serializer.Serialize (stream, foo);

T T NET S

public Foo DeserializeFoo (string fileName)

{
var serializer = new XmlSerializer (typeof (Foo));
using (var stream = File.OpenRead (fileName))

{

return (Foo)serializer.Deserialize (stream);

ZTHNTAICTYTTS

<Foo>
<Dog/>
</Foo>

public class Foo
{
// Using XmlElement
[XmlElement (Name="Dog") ]
public Animal Cat { get; set; }

Z7R/NT AI27 Y 7T SXmlArray

<Store>
<Articles>
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<Product/>
<Product/>
</Articles>
</Store>

public class Store

{
[XmlArray ("Articles") ]
public List<Product> Products {get; set; }

7 F—Xy b AY LDateTime” +—~ " h

public class Dog

{
private const string _birthStringFormat = "yyyy-MM-dd";

[XmlIgnore]
public DateTime Birth {get; set;}

[XmlElement (ElementName="Birth") ]
public string BirthString

{
get { return Birth.ToString(_birthStringFormat); }

set { Birth = DateTime.ParseExact (value, _birthStringFormat,
CultureInfo.InvariantCulture); }

}

ICENTZTODL )T IAFEICT S

rHnlze 25

(& >TIE. XmISerializer7 L—LD—2IC T XTDOAYT

YETTHLIITELIRA.

V)P4 TEINEZFTTIVIOMNDIIIBHYD. VSOOI SITTHSHELETT. DICH
NTHWEOWIRNTDI ZRICLTETSHIEIITEIBA. VI3ROWDNET HDF—LD

T L

=H1INTE S

j’cglinew XmlSerializer (type, knownTypes) % > & bf_C"%i j’bf\ 7:; & :E)NOD‘\/ 7 =>4 -{f@o

NA2TH Y. B EbargumentsCI NI R TET HNH VLT

// Beware of the N”2 in terms of the number of types.

var allSerializers = allTypes.Select (t => new XmlSerializer(t, allTypes));

var serializerDictionary = Enumerable.Range (0, allTypes.Length)
.ToDictionary (i => allTypes[i], 1 => allSerializers[i])
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ZDTIR. FooPTOE LI EA.
129
WIZH, CODIZTBEHDTT. Zhiz. DVIYT A FOO&EIZLET.

System.Xml.Serialization.XmlSerializer.FromTypes * /v R[]

FromTypes* VvV R&ET B E . TypeA TV T Y D& T B/-HDXmISerializerd 7V
IV bhOEICTELT,

var allSerializers = XmlSerializer.FromTypes (allTypes);
var serializerDictionary = Enumerable.Range (0, allTypes.Length)
.ToDictionary (i => allTypes([i], 1 => allSerializers[i]);

CCICEO—RY TSV T

using System;

using System.Collections.Generic;
using System.Xml.Serialization;
using System.Ling;

using System.Ling;

public class Program
{
public class Container

{
public Base Base { get; set; }

public class Base

{
public int JustSomePropInBase { get; set; }

public class Derived : Base

{
public int JustSomePropInDerived { get; set; }

public void Main ()
{

var sampleObject = new Container { Base = new Derived() };
var allTypes = new[] { typeof (Container), typeof (Base), typeof (Derived) };

Console.Writeline ("Trying to serialize without a derived class metadata:");
SetupSerializers (allTypes.Except (new[] { typeof (Derived) }).ToArray());
try
{
Serialize (sampleObject) ;
}
catch (InvalidOperationException e)
{
Console.WriteLine () ;
Console.WritelLine ("This error was anticipated,");
Console.Writeline ("we have not supplied a derived class.");
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Console.WriteLine (e);
}
Console.WritelLine ("Now trying to serialize with all of the type information:");
SetupSerializers (allTypes);
Serialize (sampleObject) ;
Console.WriteLine () ;
Console.WriteLine ("Slides down well this time!");

static void Serialize<T>(T o)

{

serializerDictionary[typeof (T)].Serialize (Console.Out, 0);

private static Dictionary<Type, XmlSerializer> serializerDictionary;

static void SetupSerializers (Typel[] allTypes)
{
var allSerializers = XmlSerializer.FromTypes (allTypes) ;
serializerDictionary = Enumerable.Range (0, allTypes.Length)
.ToDictionary (i => allTypes[i], 1 => allSerializers[i]);

Trying to serialize without a derived class metadata:
<?xml version="1.0" encoding="utf-16"7?>
<Container xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
This error was anticipated,
we have not supplied a derived class.
System.InvalidOperationException: There was an error generating the XML document. —--——>
System.InvalidOperationException: The type Programt+Derived was not expected. Use the
XmlInclude or SoaplInclude attribute to specify types that are not known statically.

at Microsoft.Xml.Serialization.GeneratedAssembly.XmlSerializationWriterl.Write2_ Base (String
n, String ns, Base o, Boolean isNullable, Boolean needType)

at
Microsoft.Xml.Serialization.GeneratedAssembly.XmlSerializationWriterl.Write3_Container (String
n, String ns, Container o, Boolean isNullable, Boolean needType)

at
Microsoft.Xml.Serialization.GeneratedAssembly.XmlSerializationWriterl.Write4_Container (Object
o)

at System.Xml.Serialization.XmlSerializer.Serialize (XmlWriter xmlWriter, Object o,
XmlSerializerNamespaces namespaces, String encodingStyle, String id)

—-—— End of inner exception stack trace ———

at System.Xml.Serialization.XmlSerializer.Serialize (XmlWriter xmlWriter, Object o,
XmlSerializerNamespaces namespaces, String encodingStyle, String id)

at System.Xml.Serialization.XmlSerializer.Serialize (XmlWriter xmlWriter, Object o,
XmlSerializerNamespaces namespaces, String encodingStyle)

at System.Xml.Serialization.XmlSerializer.Serialize (XmlWriter xmlWriter, Object o,
XmlSerializerNamespaces namespaces)

at Program.Serialize[T] (T o)

at Program.Main ()
Now trying to serialize with all of the type information:
<?xml version="1.0" encoding="utf-16"?>
<Container xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">

<Base xsi:type="Derived">

<JustSomePropInBase>0</JustSomePropInBase>
<JustSomePropInDerived>0</JustSomePropInDerived>
</Base>
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</Container>
Slides down well this time!

IcENBEIHD

CHDIo—r yvtb—vld. EMFESE L2 EFTEnd ooy I)FTIITEZODLD
2RHLIET. R—XIUV T2 LT S

Use the XmlInclude or SoapInclude attribute to specify types that are not known statically.

CNIIXMLTY DX &3 5TT.
<Base xsi:type="Derived">

Base‘iContainerg ’{ 70?3 h7-:7°|:|/\*=7—_ ’{ 9 ’{ 70(\: L/\ Derived'; (\: é hj’:’( \ng \JZG)Q ’( 70
TH 5.

T3 T4 RiLTd

& 24 U TXmlSerializerz T https://riptutorial.com/ja/dot-net/topic/31/xmliserializer
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29: Zip 7 7 AL D AE
=X

ZipFileZ 2 ZI13. System.l0.CompressionlC LEXd. ChiF. Zip?7 7ML DAHEICTEX .

* FileStream®# D [CMemoryStreamz § 5 & HTEEX T

]
ZKN)—LnsgTTIcLonThdh. FEd b)—Lam

ArgumentException ME—RICLTWERALEZIT. DX M)—LICED
SELTOE T
ArgumentNullException Z N —Lhsnull

ArgumentOutOfRangeException T— RO TT

InvalidDataException DY K&

InvalidDataException X A—& N5 & . 3DDOBH VL.

e AMV—LDEZpT—hH4TELTTELRATLE

o« T—RMEN. TUNYUNTFT—hA T, LTHOHIEA

o E—RMUpdateTHOD. TURUMNEFETAEYICEHEL
FRTDIZZDMSDN~—IUhbBEINTHhE T

Examples

ZIP22 72D ) AN

CDR Ay MMI zip7—H A TOITRTOT7ALB)Z hENE T

—hrEICLTWHE T,

using (FileStream fs = new FileStream("archive.zip", FileMode.Open))
using (ZipArchive archive = new ZipArchive (fs, ZipArchiveMode.Read))
{
for (int 1 = 0; i < archive.Entries.Count; i++)
{
Console.WriteLine ($"{i}: {archive.Entries[i]}");

}

J7A40LIFUYTIL
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ZIP7 7 AL DT 7 4LD
TRTDIT7ALETALI MN)ILTHDIFETHTY

using (FileStream fs = new FileStream("archive.zip", FileMode.Open))
using (ZipArchive archive = new ZipArchive (fs, ZipArchiveMode.Read))
{

archive.ExtractToDirectory (AppDomain.CurrentDomain.BaseDirectory) ;

TF7AIULDNFTTICT SHIE. System.l0.I0Exception X A—Z N 7.

DIF7AILET S

using (FileStream fs = new FileStream("archive.zip", FileMode.Open))
using (ZipArchive archive = new ZipArchive (fs, ZipArchiveMode.Read))
{
// Get a root entry file
archive.GetEntry ("test.txt") .ExtractToFile ("test_extracted_getentries.txt", true);

// Enter a path if you want to extract files from a subdirectory
archive.GetEntry ("sub/subtest.txt") .ExtractToFile ("test_sub.txt", true);

// You can also use the Entries property to find files
archive.Entries.FirstOrDefault (f => f.Name ==
"test.txt")?.ExtractToFile ("test_extracted_ling.txt", true);

// This will throw a System.ArgumentNullException because the file cannot be found
archive.GetEntry ("nonexistingfile.txt") .ExtractToFile ("fail.txt", true);

oIy ROWITnLLELI T,
ZIP7 7 1L D
ZIP7 74 LZzd 5213, €M7 74 L %ZZipArchiveMode.Update T DS&» D X 7.

using (FileStream fs = new FileStream("archive.zip", FileMode.Open))
using (ZipArchive archive = new ZipArchive (fs, ZipArchiveMode.Update))
{

// Add file to root

archive.CreateEntryFromFile ("test.txt", "test.txt");

// Add file to subfolder
archive.CreateEntryFromFile ("test.txt", "symbols/test.txt");

. 7T—hHA4TOT774LICEL b TES T,

var entry = archive.CreateEntry ("createentry.txt");
using (var writer = new StreamWriter (entry.Open()))
{

writer.WriteLine ("Test line");
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30 HAT LI AT

structl3. WNITF—RUZAMCHEIIOHIEINET. IXFTYDICTHH. 272LDH135
WCICT7OERTELXT. 220 299013 e—TLDHIE3 B0 HEWES>THWEDT. I3
S EankzFnidi 5k OMicrosoft L T O E T struce sBSCN16D/NNA M EDT T,

c1asslICTH2EHEINTN B I NODIDDciass T ITIRICHONEZ LT

enumld . TAUNALILICETT BB S, SNV MNEDIEMTESBLEEIIODTHEIN
FF. 3. W{DMDICELTTRISTICETT. BODYRX MDceonstant ET B 5. Hix i
FELT. dfcldofcz LT EWCEET B4 UTVE VXY R— b EIFHEIENTEI T

Examples

Structs!dSystem.ValueTypeh*5 L. P ThHH . XFvoIcL
X9, WXTA—HELTINs&. LINEd.

Struct MyStruct
{

public int x;
public int vy;
}

LElFE. AVYRODINGA—S—ODAY Yy ROfHICIE—E N, Ay ROINTA—5—(C
AbNEMAY Yy RDIZENEWZ EFLET. 28213, adavumbersE VDDA Yy RERL
. Value@Pint D2 d MDI—REZE T,

int a
int b

AddNumbers (a, b) ;

public AddNumbers (int x, int y)
{

int z x + vy; // z becomes 11

b 5; // now we changed x to be 10

+ +

7 y; // now z becomes 16

}

3sE LIZICEHhhbod, AV Yy ROFNIIEDT. S0, FNld L. 0IE—2>
l=oTcldkd 1T 44

Valuel3X 7 v 2L, LTHBHIEEZTHNTZE 0,

72 A
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77 7\lriSystem_Objectﬁ“5 L. CTH"Y". e—TJIcLETF. &N
I A—FZELTTE INET,

public Class MyClass
{

public int a;
public int b;
}

SN NTA=—ZAODAY Y RIZEN, BATYDOX >/ LF TV MILTHhNS
J2O. INTA—5DODAY Yy RDICENEZEEZLET. ELE>THILLDS. LML, L7
FZADine "7V I LET.

MyClass instanceOfMyClass = new MyClass();
instanceOfMyClass.a = 5;
instanceOfMyClass.b = 6;

AddNumbers (instanceOfMyClass) ;

public AddNumbers (MyClass sample)
{

int z = sample.a + sample.b; // z becomes 11
sample.a = sample.a + 5; // now we changed a to be 10
z = sample.a + sample.b; // now z becomes 16

}

(=GN sample.a%lo(: Lt:t%(:instanceOfMyClass.aw:béngs lJT\: o L/t‘i\ Z}'7*‘)17 |\0):|
E—TI3E . ZTYVII MDD RAUZEHLEINEDAY Y RICENZEELET.

e—TICHVN. LTHEZEE5Z2TENTLREE 0N,

D

IZD 7T ATT . qmT—T— R ZD7 T Ah
System.Enum 7 7 AH 3528281 FICL T
Enumldon ) A ~Iic3NE 7.

public enum MyEnum
{
Monday = 1,
Tuesday,
Wednesday,
Il oo
}

EeHBHIIXIVCUITTHREEZBHIENTELT. TENE. JTEleL. TEX S, .
Tuesday(j (C2 . Wednesday 37:: CllryTEank 7.
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7_:77J_}|/ |\_C‘5t\ enum(i(f_&ét L/_Cint% L/\ 073\6 in g—bs’byte, sbyte, short, ushort, int,

uint, long, or ulong %T%i?o o 0373\“(:3?’1'(0\'({)\ (:éntt\flhb\é%é\ (CEnN=ns
DIFEFA o)A bENET.

eBR>IDESIC. MyEnumICOEX Y X FLTLET

MyEnum instance = (MyEnum)3; // the variable named 'instance' gets a

//value of MyEnum.Wednesday, which maps to 3.

int x = 2;

instance (MyEnum) x; // now 'instance' has a value of MyEnum.Tuesday

{)53@&\ &@&@‘;\ Flagst‘thlagso 6:&?Flags%\ ‘:\ (:@E’@T{D:tbf?%i
T. INES5EER. 20T 2T BHH LI LTS 0,

[Flags]
public enum MyEnum
{
Monday = 1
Tuesday = 2,
4,
Thursday = 8§,
Friday = 16,
Saturday = 32,
Sunday = 64

[N \S I

Wednesday

By hTEDETSMD. NET4.0Z L TWBIF. HHDenum.nasriag? VY RELT. ILOETE
9.

MyEnum instance = MyEnum.Monday | MyEnum.Thursday; // instance now has a value of

// *both* Monday and Thursday,
// represented by (in binary) 0100.

if (instance.HasFlag (MyEnum.Wednesday))
{

// it doesn't, so this block is skipped
}

else if (instance.HasFlag (MyEnum.Thursday))
{

// it does, so this block is executed
}

Enum? 2 X3 systen.valuerype PO T T ZXENT BB, ELTHhN. LTRELLEN
9. e—TC_XR—XFTVII b PBENETD. enumEBULICT & EnumP I3 System.Int32
BT H5OIC—MRYYIIlTyvagzndd. JUNAZE. SOERYYIIENFTY
I hEDITELET. [CDNTIXL ValueType?Z 7 A V2T LMSDNZE LTLEE W

T4 UTHRAY LS A T2 https:/lriptutorial.com/ja/dot-net/topic/57/ 71 X5 L5 A
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31: A X—yUIL Uy 3y

3

NetCTldnewCENfeFA TV I MIRX—Ie—TIChDToNET. ChodF VT o M

CENOLET S IO IALICEOTIC T FAFITAIEINEZEIEIHDTIEA. DDIC.

Ot 23 NethR—yaL 2 5IC&-TEanE 9.

DT

DlF. H—_yv.aLI5—PBLTHBI LT [ FRIT— | EZODEELTOE T T

— Ry V. AL II—ICELBEDLEODI ZZDICETTHET.

HR—YIALO 5. DTONEATIOISTASSLOIZ NEFEIEEELTNE T

CFEDEOICIIOTIZI RIS E T, hETHEHIC.

T BICTENH LN OhOH VT T,

wLTLREN

HR—yAL & LTITETSZ

Collect* Vv REIZUTIZ. ATYUMICEIZCOZTY RATVIZ RN EEES ] ] ET—RD

Collect* Vv REUTHLDIC. [LHICODAHATYIL Y Y3 U%ET SAddMemoryPressure
*Yw R &RemoveMemoryPressure * Vv RO &L TL2E 0
AEY—IAL VIV IRTOTYRFTVIIMNDT 74+ 74 XET5HDTHE

HNECA. BDVIZ. IR—YALVHIE3DD[ 15 LET. ATV MIhoDIZ T

X5 | ZeESHVET

e HR—VIALIVHZILY REDT TV TI—va VLY REODODOWNESERS. €Y b

FYTOEC v EIZLT. WEDhDILY REFLBENEHDE T,

Examples
gD
DY IXEZET

public class FinalizableObject

{
public FinalizableObject ()
{
Console.WriteLine ("Instance initialized");

}

~FinalizableObject ()
{
Console.WriteLine ("Instance finalized");
}
}

FNELLELTH. A VR URESTSHTOT T A
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new FinalizableObject (); // Object instantiated, ready to be used
DELIT.

<namespace>.FinalizableObject initialized

HEIHKIFNIZ. TETILNTEITHIVIIRNITFAF 74 TENFTEAZSNIe—T
DIRTOFTVIOMEL. JOv2TIhnbsE3IEId.

DEOIC. FIR—YUIALIZHERIZORA U NTT B EMTEL T,

new FinalizableObject (); // Object instantiated, ready to be used
GC.Collect ();

OoLNE 7.

<namespace>.FinalizableObject initialized
<namespace>.FinalizableObject finalized

F. IR—YALIIDBUYENEET I, TATWS ] F TV Mhsdh, Snfce—Th
LN L.

IATEH Tz IV NETYRE T 7N .
IhiglL—LHR—yaLsyvavhlic. 24777z bl 3EEEnTnws57Y
ORTHY. [TyRFTVvzo M| 3Ehgd koLbnTTIL 2y auhd 5l I—"7
HZLTWBEIET14—IL RIS, .

®@. FinalizableObject1 & FinalizableObject2!d ® DFinalizableObject® ¥ 72 Z X TH &I . |
YE—YDELTHET.

var objl = new FinalizableObjectl(); // Finalizablel instance allocated here
var obj2 = new FinalizableObject2(); // Finalizable2 instance allocated here
objl = null; // No more references to the Finalizablel instance

GC.Collect () ;
FDLSICEDE T,

<namespace>.FinalizableObjectl initialized
<namespace>.FinalizableObject2 initialized
<namespace>.FinalizableObjectl finalized

AR—YIL I IDUENI=T. FinalizableObjectllFATNSF TIIT I hTHY .
FinalizableObject2[d 24 T7A TV 10 b TH . Xx—VE—TICEhE 7.

DATREF 7Y 7k
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2DF B DARRF TV MO LTWSIFESKE DL TMINIE. OtherObjectH”
FinalizableObject®/N 7 ) v 7 JANT A THHELT. DIZINTHE T

var objl = new FinalizableObjectl () ;

var obj2 = new FinalizableObject2();

objl.OtherObject = obj2;

0bj2.0therObject = objl;

objl = null; // Program no longer references Finalizablel instance
obj2 = null; // Program no longer references Finalizable2 instance
// But the two objects still reference each other

GC.Collect ();

ZhIiZLKD. obsank 9.

<namespace>.FinalizedObjectl initialized
<namespace>.FinalizedObject2 initialized
<namespace>.FinalizedObjectl finalized
<namespace>.FinalizedObject2 finalized

2DDAFTVIV M. INTHSBICHEhhbnT . SNtce—ThbTI74+54 3N, N
FTICTHFTVIIMDOOTNICEHDD L W=,

WY

L. DFTVION A=Y ] EDHIINITANDTTN. TNOEDF TV I M R—
vaLsyvavanknddlgszon 0] 0T, WIhiE, AIR—yaL o5 T
VIV RE[ETWB]ERETALZ]IELE. WIS NEBA.

H1—R

var weak = new WeakReference<FinalizableObject> (new FinalizableObject ());
GC.Collect ();

L&

<namespace>.FinalizableObject initialized
<namespace>.FinalizableObject finalized

F TV MI. WeakReferencelC K2 TENTWHWSICHMhbhBHT. Shice—Thsadnk
THR—IIAL I IBUPENLTIIE LRI I—TICHVET.

1WeakReference? —7"y AT f2E3NTHBe—TJICDTHoNTLWEhESHhET S LS.
WDODTHTIEH DI A,

27055 LAh\Weakreference® T —7y NCT O 2R T 50 5ld. 59—y b T2 THN
ThBEDNESHIPODICI—RETENHVET. 5—7 Y MIT U2 XF %3 TryGetTarget T

var target = new object(); // Any object will do as target
var weak = new WeakReference<object> (target); // Create weak reference
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target = null; // Drop strong reference to the target
// ... Many things may happen in-between

// Check whether the target is still available
if (weak.TryGetTarget (out target))
{

// Use re—initialized target variable

// To do whatever the target is needed for

// Do something when there is no more target object
// The target variable value should not be used here

WeakReference®/N~—y 3 VIF Net4.5CTI. INTDOIL—LDT—IDON—y 33, LT
EILREN. OELSOICFvrEInsdvzxyoroklo—y3aveE LT T,

var target = new object(); // Any object will do as target
var weak = new WeakReference (target); // Create weak reference
target = null; // Drop strong reference to the target

// ... Many things may happen in-between

// Check whether the target is still available
if (weak.IsAlive)
{

target = weak.Target;

// Use re—-initialized target variable
// To do whatever the target is needed for
}

else

{
// Do something when there is no more target object
// The target variable value should not be used here

Dispose& 7 7 4+ 7 4+

FTVIU Dbl ENE(REETICENE,AE)ETSHE LT, Dispose* VY R&EL
§ %52 S X %IDisposable& LTS [ X v vF | &I, Dispose* Vv EBUENBE NS0
BOEWSIETTFTVII bOOLIDILILUENSE T 74 F 24 EI3EVET,

120V FUFIR. (CULIFTYVIU ML TDispose&EfT AT LTY.

private void SomeFunction ()

{
// Initialize an object that uses heavy external resources
var disposableObject = new ClassThatImplementsIDisposable () ;

// ... Use that object

// Dispose as soon as no longer used
disposableObject.Dispose () ;
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// ... Do other stuff

// The disposableObject variable gets out of scope here
// The object will be finalized later on (no guarantee when)
// But it no longer holds to the heavy external resource after it was disposed

}

DOYVFIVFTIR. JL—LT—DCEL2TIIIMA VAT UZENDELTHEST. TD. L
W SRIE. 2722 LET. fc&ZIE. MVCTIE. System.Web.Mvc.ControllerBase® ¥ 7 2
Z2ELTIVNA—20 TR ELET. U 77X DIDisposable! ¥ 5F—T7 I A X&FTH. Nl
TL—LT7—2 (L& > TDisposeMICUENEEETE U MTITH. CITHLEHVEIEA

LichsoT. Dispose(;|'77’f+3’f FOLODTIIHVEETA. BVIZ. 2235 5TTHH Y
F9.

o« 77AFZAYRICUYV—R2ZL. T5THRIINETTSAT) -0 =2 LET
e Disposeld. UV—IMlko/cnd (I V—X%&EL. *TVDTOELIT.

7oL ETTAFTAX

DisposeE 774 + 24 Y3 HEELTHSLH. DATINNWY Y- &ETHISXATET
EMHNET. FD. P20V FI)FMIENELDII IR ELE T,

« IFAFIAYOIEDUENIcEE
 [CDisposeDSUEN. TI 74+ 74 e &

12, )= 7y TJaA—RE1E 2329 5E . 123760 E UhsonsLSkTo ) —y
TYyJA—RE=2LIETT. 3. 2V)—VT7yTDICE>2TEDES. 1cEZIF. &SI
IE3-

e ITILLONTLSET—HIR—EL5EMEWHLIT
e W{DOID"ET HDIIT. 1TIREL 20T ELICEVNX T,

DK ICEK>2T. 2= 7y TI—K2F0EN. JUTXI I THANEZTUHENS
ZETT. Nl 07505 LT ' hked 5 ENTEET

public class DisposableFinalizablel: IDisposable

{

private bool disposed = false;
~DisposableFinalizablel () { Cleanup(); }
public void Dispose() { Cleanup(); }
private void Cleanup ()

{

if (!disposed)
{
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// Actual code to release resources gets here, then
disposed = true;

DOIZ. I"—YIL U513 DisposeNUENIICT 74+ 24 &I XY TTESBLSICT
%. M+ v RSuppressFinalizez LX 9.

public class DisposableFinalizable2 : IDisposable
{
~DisposableFinalizable2 () { Cleanup(); }

public void Dispose ()
{
Cleanup () ;
GC.SuppressFinalize (this);
}

private void Cleanup ()
{
// Actual code to release resources gets here

}

FUZ4 U THR—Y LY 3 =T https:/riptutorial.com/ja/dot-net/topic/9636/ 77 ~— J L
A=,
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32: 1—R

I—RIVMSOBMI. AVYRDIEFTVIZ MOOAINAIILTZIIHEIZLET. Chod
d. XLEDDBT TV —y 3 VDEICTEEDICTSHLEOICENET. I—ROFODICIE.
NENE T

Examples

F. AVY RN A—HIIEETEZEHLOICLET

void DoWork (string input)
{
Contract.Requires (!string.IsNullOrEmpty (input)) ;

//do work

D...

string s = null;
p.Dolork(s);

CodeContracts: requires is false: !string IsMullOrErmpty(input)

F. AV Y RIS ShizEd 52852 LET. Chid. FLICENSDELEIT. R
ZRAVUTF4v3UTIE. Y—ILIZE>TWWDDhDENENEI=D. A4 VT)A Y INRBTT

string GetValue ()
{

Contract.Ensures (Contract.Result<string>() != null);

return null;

string GetWalue()

1
Contract.Ensures(Contract.Result<string>() != null);
return null;
¥ CodeContracts: Invoking method 'GetValue' will always lead to an error. If this is wanted, consider adding Contract.Requires(false) to
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J—RIAVMNSORMNETBHE, A U TI—IZAVNSIORNETHIEMNTET T, TN,
A I DI—RETHIIRETHEIE>ThNET. A U T1T—2I3

ContractClassAttribute?g 9 (jé h\ ContractClassAttributea 71 'StContractClassForAttributeT

FUIFTENHENETTY

CP...

[ContractClass (typeof (MyInterfaceContract)) ]
public interface IMyInterface
{
string DoWork (string input) ;
}
//Never inherit from this contract defintion class
[ContractClassFor (typeof (IMyInterface)) ]
internal abstract class MyInterfaceContract : IMyInterface
{
private MyInterfaceContract () { }

public string DoWork (string input)

{
Contract.Requires (!string.IsNullOrEmpty (input));
Contract.Ensures (!string.IsNullOrEmpty (Contract.Result<string>()));
throw new NotSupportedException();

}

public class MyInterfaceImplmentation : IMyInterface
{

public string DoWork (string input)

{

return input;

D...

var m = new MyInterfaceImplmentation(};
var ret = m,.DoWork(null):

CodeContracts: requires is false: string JsMNull OrEmpty(input)

d—RDA A —IL &

System.Diagnostics.Contracts‘;.Net Framework(li ntc ("E 3'0 J1— |< Jv b Z N 75’3’ 5213
. Visual Studio® (4 VX h—IL T Shh VN 7.

Extensions and Updates Code Contracts??\ Code Contracts Tools‘{ X h'__)b L/Code Contracts
Tools
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. static Checking CIL RDF T VI EICLIcWESDBLNWEIRA. OV Ya—yv3rTEN%
3’( 73 U E’g—é'i\ Runtime Checking(\—-j—él é'_:bf_"C (j—ié b,
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® Array

® List

® Queue

® SortedList
® Stack

Examples

7\77\67_//\%/) '} 7\ I\@

public class Model

{
public string Name { get; set; }
public bool? Selected { get; set; }

CCTIE. DOEDELODIVARNTI I EDI TR & DT Byane ENULL T—IL T EINT o

Selected o List<Model>% L,f:(:\‘i\ Ch%?’%bﬂ\( jb‘%@ij—o

var SelectedEmployees = new List<Model>
{
new Model () {Name = "Iteml", Selected = true},
new Model () {Name = "Item2", Selected = false},
new Model () {Name = "Item3", Selected = false},
new Model () {Name = "Itemd"}

}i

CCTIE. MogerZ TADNL DDA YR IR EL. FNOET
SO09% LIzdESEDTTH

public class Model
{

public Model (string name, bool? selected = false)
{
Name = name;
selected = Selected;
}
public string Name { get; set; }
public bool? Selected { get; set; }

ZNIZED. VRN ELD>TT S ENTEILT.

var SelectedEmployees = new List<Model>

sTlLExgd. U= b
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new Model ("Mark", true),
new Model ("Alexis"),
new Model ("")

bi

TONTA DD FXFDHDTH S50 ZXIIESTTH

public class Model

{
public string Name { get; set; }
public bool? Selected { get; set; }

public class ExtendedModel : Model
{
public ExtendedModel ()
{
BaseModel = new Model () ;

public Model BaseModel { get; set; }
public DateTime BirthDate { get; set; }

HLT DI wogerZ DXDA VR KRNSO EZLIZZEIZLTLLEE N,

var SelectedWithBirthDate = new List<ExtendedModel>
{

new ExtendedModel ()

{

BaseModel = new Model { Name = "Mark", Selected = true},
BirthDate = new DateTime (2015, 11, 23)
by
new ExtendedModel ()
{
BaseModel = new Model { Name = "Random"},

BirthDate = new DateTime (2015, 11, 23)

}i

List<ExtendedModel> E’Collection<ExtendedModel> v ExtendedModel[] ~ object[] ~ i 7: ‘3: (: [1] i g—o

¥ o

Netlll2. FIFONLDOEST %0,...0F T H/2ODIL VI UNHVET. Xa2—DIF. X2

_(:- %g— 67: ma)hfl(fll(,‘ll(,‘ (T item) )L \/ Y |< t N 0)% L/_C 3( 1—7)\‘5 j— éf:&b@pcqucuc () >L Y v |<
TY. N"—=Y3av@E. OX2—ICLTOI—RDLSCTELT.
9. £#LET.

using System.Collections.Generic;
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Thzd 5%

Queue<string> queue

new Queue<string>();

queue.Enqueue ("John") ;

queue.Enqueue ("Paul") ;

queue.Enqueue ("George") ;

queue.Enqueue ("Ringo") ;

string dequeueValue;

dequeueValue
dequeueValue
dequeueValue
dequeueValue

queue.
queue.
queue.
queue.

Dequeue
Dequeue
Dequeue
Dequeue

0)
0)
0)
0)

’
’

’

’

1/
1/
1/
1/

return
return
return
return

John
Paul
George
Ringo

FTVIOMNTTHOTIIEWAR—UI3UHhnE 7.

dDEHBVTY,

using System.Collections;

Xa2—OIA—RHYUTILET S

Queue queue

new Queue () ;

queue.Enqueue ("Hello World");

queue.Enqueue (5); //

queue.Enqueue (1d) ;

queue.Enqueue (true) ;

int

// double

// bool

queue.Enqueue (new Product ());

object dequeueValue;

dequeueValue =

dequeueValue =

dequeueValue

dequeueValue =

dequeueValue

queue.
queue.

queue

queue.
queue.

Dequeue
Dequeue

.Dequeue

Dequeue
Dequeue

0)
0)
0)
0)
0)

// string

// Product object

’
’

’

’

’

1/
1/
1/
1/
1/

return
return
return
return
return

Hello World (string)

5 (int)

1d (double)

true (bool)

Product (Product type)

PeekEWDAY Y REHVDT T, COAYVYRIF. EBFTICX2—DICFATVIIINELI T,

Queue<int> queue = new Queue<int>();

queue.Enqueue (10) ;

queue.Enqueue (20) ;

queue.Enqueue (30) ;

queue.Enqueue (40) ;

queue.Enqueue (50) ;

foreach (int element in queue)

{

Console.WriteLine (1) ;

L

10
20
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30
40
50

25T

NetlZld. LIFOZ2A A VT 727 OMDET S .o . PET HIZHOIL TV IUDHY
FT. RZYIDIFI. 2TV DICETHIOD v ey PV Y REIENIELTRY YD
MWoFT %o, AVYRTT., "—=Y3 V. OXa2—CLTOI—RDLIICTELS.

¥F. 2L 7.

using System.Collections.Generic;

Thzd %

Stack<string> stack = new Stack<string>();
stack.Push ("John") ;

stack.Push ("Paul") ;

stack.Push ("George") ;

stack.Push ("Ringo") ;

string value;

value = stack.Pop(); // return Ringo
value = stack.Pop(); // return George
value = stack.Pop(); // return Paul
value = stack.Pop(); // return John

FTVIINTTHDOTIIEOWAN—II3UNHNE T,

dDEBVTY.

using System.Collections;
2By oOI—RY T

Stack stack = new Stack();

stack.Push ("Hello World"); // string
stack.Push(5); // int
1d); // double

(
(
stack.Push (
stack.Push (true); // bool
stack.Push (new Product()); // Product object
object value;
value = stack.Pop(); // return Product (Product type)
value = stack.Pop(); // return true (bool)
value = stack.Pop(); // return 1d (double)
y; // return 5 (int)
)

; // return Hello World (string)

value = stack.Pop(
value = stack.Pop(

ENIEDEscxPDOETICTPeckENWDI AV Y REHDE T,
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Stack<int> stack = new Stack<int>();
stack.Push (10) ;
stack.Push (20) ;

var lastValueAdded = stack.Peek(); // 20

29I DETEIEMNMTE. P YIDLIFOE LI T,

Stack<int> stack = new Stack<int>();
stack.Push (10)
stack.Push (
stack.Push (
stack.Push (

(

2
3
4
stack.Push (5

’
’
’
’
’

0)
0)
0)
0)

foreach (int element in stack)

{

Console.WriteLine (element) ;

)
L

50
40
30
20
10

L 732D
Wdoh@aLrvyvavig. CTELXT. £EZIE. DIF. jumersENCDDOTLTLE T,

List<int> numbers = new List<int>() {10, 9, 8, 7, 7, 6, 5, 10, 4, 3, 2, 1};

(I3, COAUNA ZIIZDEICAIDA VY ROOUFLIZLET. Lichs>T. TDIF. (Taggr YV
Yy REHR—PNFTHILIYVIVIILTOATEL T,

Stack<T>7 31 tQueue<T>7 31‘;%“% -U-/-K_ |\ L/—C(l\i E-A/o

5‘(—& 0)’\07 %éDictionary<TKey, TValue>7 317:(. &0)7:(. .| l/g VI D, U A |\ ?5(_& (XN
TEELTTEET,

Dictionary<int, string> employee = new Dictionary<int, string> ()
{{44, "John"}, {45, "Bob"}, {47, "James"}, {48, "Franklin"}};

NTDODIFX—T. 2013TY .

7274 TIL DY 3 e https:/iriptutorial.com/ja/dot-net/topic/30/ AL 2 ¥ 3

https://riptutorial.com/ja/home 128


https://riptutorial.com/ja/dot-net/topic/30/%E3%82%B3%E3%83%AC%E3%82%AF%E3%82%B7%E3%83%A7%E3%83%B3
https://riptutorial.com/ja/dot-net/topic/30/%E3%82%B3%E3%83%AC%E3%82%AF%E3%82%B7%E3%83%A7%E3%83%B3

34- > ) 7L K— K

Examples

var serialPort = new SerialPort ("COM1", 9600, Parity.Even, 8, StopBits.One);

serialPort.Open () ;
serialPort.WriteLine ("Test data");
string response = serialPort.ReadLine () ;
Console.Writeline (response) ;
serialPort.Close();

nR—NET S
string[] portNames = SerialPort.GetPortNames () ;
) — F

void SetupAsyncRead(SerialPort serialPort)
{
serialPort.DataReceived += (sender, e) => {
byte[] buffer = new byte[4096];
switch (e.EventType)
{
case SerialData.Chars:
var port = (SerialPort) sender;
int bytesToRead = port.BytesToRead;
if (bytesToRead > buffer.Length)

Array.Resize (ref buffer, bytesToRead);
int bytesRead = port.Read(buffer, 0, bytesToRead);

// Process the read buffer here
//
break;

case SerialData.Eof:

// Terminate the service here
//

break;

}i
TX¥AMTO—H%—E 2

using System.IO.Ports;

namespace TextEchoService
{
class Program
{
static void Main(string[] args)
{

var serialPort = new SerialPort ("COM1l", 9600,
serialPort.Open () ;

Parity.Even,

8,

StopBits.One) ;
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string message = "";

while

{

}

(message != "quit")

message = serialPort.ReadLine();
serialPort.WriteLine (message);

serialPort.Close();

A =y

using
using
using
using
using

System;

System.Collections.Generic;

System.IO.

Ports;

System.Text;

System.Threading;

namespace AsyncReceiver

{

class Program

{

const byte STX = 0x02;

const byte ETX

0x03;

const byte ACK = 0x06;
const byte NAK = 0x15;
static ManualResetEvent terminateService = new ManualResetEvent (false);

static readonly object eventLock = new object();

static List<byte> unprocessedBuffer = null;

static void Main(string[] args)
{
try
{
var serialPort = new SerialPort ("COM11", 9600, Parity.Even, 8, StopBits.One);
serialPort.DataReceived += DataReceivedHandler;
serialPort.ErrorReceived += ErrorReceivedHandler;
serialPort.Open () ;
terminateService.WaitOne () ;
serialPort.Close();
}
catch (Exception e)
{
Console.Writeline ("Exception occurred: {0}", e.Message);
}
Console.ReadKey () ;
}
static void DataReceivedHandler (object sender, SerialDataReceivedEventArgs e)
{
lock (eventLock)
{
byte[] buffer = new byte[4096];
switch (e.EventType)
{
case SerialData.Chars:
var port = (SerialPort)sender;
int bytesToRead = port.BytesToRead;
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if (bytesToRead > buffer.Length)
Array.Resize (ref buffer, bytesToRead);
int bytesRead = port.Read(buffer, 0, bytesToRead);
ProcessBuffer (buffer, bytesRead);
break;
case SerialData.Eof:
terminateService.Set () ;
break;

}

static void ErrorReceivedHandler (object sender, SerialErrorReceivedEventArgs e)
{
lock (eventLock)
if (e.EventType == SerialError.TXFull)
{
Console.WriteLine ("Error: TXFull. Can't handle this!");
terminateService.Set () ;
}
else

{

Console.WriteLine ("Error: {0}. Resetting everything", e.EventType);
var port = (SerialPort)sender;

port.DiscardInBuffer () ;

port.DiscardOutBuffer () ;

unprocessedBuffer = null;

port.Write (new byte[] { NAK }, 0, 1);

static void ProcessBuffer (byte[] buffer, int length)
{
List<byte> message = unprocessedBuffer;
for (int i = 0; i < length; i++)
if (buffer[i] == ETX)
{
if (message !'= null)
{
Console.WriteLine ("MessageReceived: {0}",
Encoding.ASCII.GetString (message.ToArray()));
message = null;

}
else if (buffer[i] == STX)
message = null;
else if (message !'= null)
message.Add (buffer[il]);
unprocessedBuffer = message;

CDTATTLIZ. sxBELer/NM R TEINcAvbe—VUFE TFDICHTXAMELIT.
DIXRTIFEINET. Z4 b Ny D7 F—nN—T0O—TIF. FNIFILETT. DT F—TIF. /Ny
7Yy bL. FNOrAVvE—IELETT.

JI—REOESICLET.

« v I) 7)1//1_{_ |\ G)Jj‘ @ SerialPort.DataReceived%o
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o YUTILIKR—BFIT—scrialport.ErrorReceived @ o
e TXAXARMIAYE—UR—2X@TAMIIL,
« BAVE—IDHY.
o Serialport.DataReceivedd NV NEF. Avt—V e DT EHDET. A vt—

UPINy T 7 TTER WD H DX 9 SerialPort.Read.... ... . port.BytesToReadld * v
ﬂ_‘\)@@%"%gj‘gj‘i -é—o D, l/j‘: unprocessedBuffer td—' L/_C S %Z’LO)?—’;” td_' 27T
(I\E g—o

o SerialPort.DataReceived’( N |\ (3\ @} v ‘tz—‘\/‘bf:b 5@7)\631/17: (:_ @Jjj—é: t
MHVE T
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Examples
DD

DRIICZEHET .
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OI—RIF. LWICENsDELTHWET. . 1R LeT5EkELTENTHET
System.ValueType? 2 X3 TEXEA.

LTBIRELRIEIF. EVTHEEIC. LW OAY—ENEZETT. DX ATV H
NI2DDE %4 URTUZIDHD . WIZEIZLEWEWSZ ETY,

struct PersonAsValueType

{
public string Name;

}

class Program

{
static void Main ()

{
PersonAsValueType personi;

personA.Name = "Bob";

var personB = personA;

personA.Name = "Linda";
Console.WritelLine ( // Outputs 'False' - because
object.ReferenceEquals ( // personA and personB are referencing
persona, // different areas of memory
personB) ) ;
Console.WritelLine (personA.Name); // Outputs 'Linda'
Console.WriteLine (personB.Name); // Outputs 'Bob'
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class PersonAsReferenceType

{

public string Name;

}

class Program

{

static void Main ()
{
PersonAsReferenceType personi;

personA = new PersonAsReferenceType { Name = "Bob" };

var personB = personA;

personA.Name = "Linda";
Console.WritelLine ( // Outputs 'True' - because
object.ReferenceEquals ( // personA and personB are referencing
personA, // the *same* memory location
personB) ) ;
Console.WriteLine (personA.Name); // Outputs 'Linda'
Console.WriteLine (personB.Name); // Outputs 'Linda'

FUo4 TR Yo Ee—T & https:/iriptutorial.com/ja/dot-net/topic/9358/X % v & L& —T
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36: AE—F =9 5SpeechRecognitionEngine
7 2 A
» SpeechRecognitionEngine
» SpeechRecognitionEngine.LoadGrammar
» SpeechRecognitionEngine.SetinputToDefaultAudioDevice
« SpeechRecognitionEngine.RecognizeAsyncRecognizeMode T— R
* GrammarBuilder

¢ GrammarBuilder.Append®

e params[]®
* GrammarBuilder Builder

N5 h—ty—

H— |< ?’ %o 7: t ili\ DictationGrammarj_jyla |\ % L/—C
CIOV—TXIMNOTA4 O T—y3aVELE T,

RecognizeAsync ’\ 7 A—%

o)RecognizeModej—: ébd)RecognizeMode 1_30)0)7: &Dwsingle {) D

Fk
" Multiple EICT 2DH D,

GrammarBuilder.Append INT
r—%5

ELT—ICh L o2hDELET. Chid. 2—hEdHL.
hos[ | &8l ENTESIEET 5.

Choicesj\/z N Fox
5 r—%

L 9*0)030 GrammarBuilder.Append LTfrEaEin,

Grammarj:/zl\ 7 7 5N
I A—%

EH/ 9“_ GrammarBuilder‘;Grammar% in 3'0

SpeechRecognitionEngine 7& 51, Windows T % (9% DL ‘9 i ER

RE—F U ZRX%2F 5213, system.speech.aln N\DET HBH VL T .
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using System.Speech.Recognition;
//

SpeechRecognitionEngine recognitionEngine = new SpeechRecognitionEngine();
recognitionEngine.LoadGrammar (new DictationGrammar ()) ;
recognitionEngine.SpeechRecognized += delegate (object sender, SpeechRecognizedEventArgs e)
{
Console.WriteLine ("You said: {0}", e.Result.Text);
}i
recognitionEngine.SetInputToDefaultAudioDevice () ;
recognitionEngine.RecognizeAsync (RecognizeMode.Multiple) ;

INE7L—Xty MIOWTZICT S

SpeechRecognitionEngine recognitionkEngine = new SpeechRecognitionEngine () ;
GrammarBuilder builder = new GrammarBuilder();
builder.Append(new Choices ("I am", "You are", "He is", "She is", "We are", "They are"));
builder.Append (new Choices ("friendly", "unfriendly"));
recognitionEngine.LoadGrammar (new Grammar (builder));
recognitionEngine.SpeechRecognized += delegate (object sender, SpeechRecognizedEventArgs e)
{
Console.WriteLine ("You said: {0}", e.Result.Text);
}i
recognitionEngine.SetInputToDefaultAudioDevice () ;
recognitionEngine.RecognizeAsync (RecognizeMode.Multiple) ;

X224 U TRE—F =3 HSpeechRecognitionEngine?Z 7 X &L https://riptutorial.com/ja/dot-
net/topic/69/ X &—7 & 3" %S speechrecognitionengine? 7 X
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Examples
DAL Y RSO T y—LD 2 MA—ILNDT 7L A

TXXMRYIIRPIRILEEOI Y MO—ILDE. I bA—ILELI-GUIRL Y RDZ L v
R Lz, P DE . F5THEVIE. DI o—Ave—INEINEIENHVE T

"I ALy RSTE OO Y bA—IL ‘control_name' DS N X Ly RO Ly R
L7t 2EINE L.

ZDY T I—R Esystem.windows.forms 7 A—ALTT HE . TEDA Y E—ITMNX VY S
nkg.

private void button4_Click (object sender, EventArgs e)
{
Thread thread = new Thread (updatetextbox) ;
thread.Start () ;
}

private void updatetextbox ()
{

textBoxl.Text = "updated"; // Throws exception
}

TXXMRYIZOTXIMELTOWEWRL Y RN5F %13, Control.InvokeX /=13
Control.Begininvoke® L& 39"  Control.InvokeRequiredz2 L T. IV hA—IL 2T BHENE
ShEdS5EHTESLT,

private void updatetextbox ()
{
if (textBoxl.InvokeRequired)
textBoxl.BeginInvoke ( (Action) (() => textBoxl.Text = "updated"));
else
textBoxl.Text = "updated";

NECODHBIE. COFITYIESLODICEI—ROESTLOIC. ULEF TV bD
595 EMNTELT.

public static class Extensions
{
public static void BeginInvokeIfRequired(this ISynchronizeInvoke obj, Action action)
{
if (obj.InvokeRequired)
obj.BeginInvoke (action, new object[0]);
else
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action();

}
ZLT. EQOZLY RO THTXXMRY IR ETHEDII LYV TLIZEVE T

private void updatetextbox ()

{
textBoxl.BeginInvokeIfRequired (() => textBoxl.Text = "updated");
}

ZMDTEINT SControl.Begininvokeld TH 0. anfcT U T— B fEanNTHSHESHIC
59 . Control.Begininvoke & A L7 I— K Zimmedeately CE 52 EIC L TLEE

T 5(CtextBoxIMENTWNWSEZ EET HDHSIE. HVICControl.lnvokeZ LT. BS&nsX TU
LRLy R&ETOY 2 LET. COULEUL. GUIRL Y RDBSTLRL Y Rs&dhniz)V—Z
£Xf3Ts0E->THWS,. 77—y avoTFy RayongsE. COF7 JA—FIFI—
REICCTBENHBHIEICLTLRE0N,

FUZ4 TR YT« 7% hitps:/Iriptutorial.com/ja/dot-net/topic/3098/ X L Y T« 7

https://riptutorial.com/ja/home 138


https://riptutorial.com/ja/dot-net/topic/3098/%E3%82%B9%E3%83%AC%E3%83%83%E3%83%87%E3%82%A3%E3%83%B3%E3%82%B0
https://riptutorial.com/ja/dot-net/topic/3098/%E3%82%B9%E3%83%AC%E3%83%83%E3%83%87%E3%82%A3%E3%83%B3%E3%82%B0

ﬁ Y2754 77)TPL

&

HROI4TZ2VDIR. RLFILY RBLUI—ROBLUT AR &T 52 ETY.

WDhpa—4r—2+*

« DHIRVTINYIT T RELTUIZICD

« J—ZH—R®

« UIATIUNT I r—y a3 oMb IZNEICTESLDICT S, TCP/UDPKE
e ILDTFANLELET S

*J—RIZ. YILFZLY ROEEOICHT—INAT—ITTENHNDET. 121 L—TDY
LEbhIENTH B, DS, OF—S—~y RS A YW REBZRHNT T,

TPL with .Net 3.5

TPLIZ. NuGet/ Ny T—UIZE N T % Net 3.5[CH T, Task Parallel Library& [INT W& 7.

Examples

Z7nTa—% .32y a—~IL—"TBlockingCollection

var collection = new BlockingCollection<int>(5);
var random = new Random() ;

var producerTask = Task.Run(() => {

for (int item=1; item<=10; item++)

{
collection.Add (item) ;
Console.WriteLine ("Produced: " + item);
Thread.Sleep (random.Next (10,1000)) ;

}

collection.CompleteAdding () ;

Console.WriteLine ("Producer completed!");

)i

BT DScor1ection. completerdding () ; FSEITFNIT. ETNIZIZT Bcoriection.completerdding (); J
UV aA—RHRIMTHo>TH., LI vavICLIFEI EMTEL T, ([
collection.Completendding (); (f Ucollection.completendding(); PEICDL T B EEIFI. TNDII
HONFEEA. COELTOTETa—EDPI VY a2a—INT—UILTSHeEMTEIS. 22
Tld. OV —X D SBlockingCollection!lC 74 T L& L. OBTATLEDLTHEDZENTE
9. & &UF [CBlockingCollectionD*M.  collection.GetConsumingEnumerable () Enumerableld .
LOWTA T30y 3vCE&N%5D. BlockingCollection.CompleteAdding; X 2—MT .
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var consumerTask = Task.Run(() => {

foreach (var item in collection.GetConsumingEnumerable ())

{
Console.WriteLine ("Consumed: " + item);
Thread.Sleep (random.Next (10,1000)) ;

}

Console.WriteLine ("Consumer completed!");
P

Task.WaitAll (producerTask, consumerTask) ;

Console.Writeline ("Everything completed!");

YA A AT AL

DRI, 10k TDRXEA IRIIRTBHETTETT .

var task = new Task (() =>

{
Console.Writeline ("Task code starting...");
Thread.Sleep (2000) ;
Console.WritelLine ("...task code ending!");

)i

Console.Writeline ("Starting task...");
task.Start ();
task.Wait () ;
Console.WritelLine ("Task completed!");

...if:(it;Task.Run}\/ v F%L—C

Console.WritelLine ("Starting task...");

var task = Task.Run(() =>

{
Console.WriteLine ("Task code starting...");
Thread.Sleep (2000) ;
Console.WriteLine("...task code ending!");

)i
task.Wait ();
Console.WritelLine ("Task completed!");

DT—XTDH. (Zstart FITMH B EICLTLEE 0,

Y A 7WaitAll X v 7 F v

var tasks = Enumerable.Range(l, 5).Select (n => new Task<int> (()

{
Console.WriteLine ("I'm task " + n);
return n;

})) .ToArray () ;

foreach (var task in tasks) task.Start();
Task.WaitAll (tasks);

foreach (var task in tasks)
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Console.WriteLine (task.Result);

¥ A 7 WaitAny

var allTasks = Enumerable.Range(l, 5).Select(n => new Task<int>(() => n)).ToArray();

var pendingTasks = allTasks.ToArray();
foreach (var task in allTasks) task.Start();

while (pendingTasks.Length > 0)

{
var finishedTask = pendingTasks[Task.WaitAny (pendingTasks)];
Console.WriteLine ("Task {0} finished", finishedTask.Result);

pendingTasks = pendingTasks.Except (new[] {finishedTask}) .ToArray();

Task.WaitAll (allTasks) ;
waitall becasue® Buaicany « MEND ELIIH VIR A

¥ A7 Wait%

var taskl = Task.Run(() =>

Console.WriteLine ("Task 1 code starting...");
throw new Exception ("Oh no, exception from task 1!!");

var task2 = Task.Run(() =>

Console.WriteLine ("Task 2 code starting...");

throw new Exception ("Oh no, exception from task 2!!");
)i
Console.WriteLine ("Starting tasks...");

try
{
Task.WaitAll (taskl, task2);

}
catch (AggregateException ex)
{
Console.WriteLine ("Task (s) failed!");
foreach (var inner in ex.InnerExceptions)
Console.WriteLine (inner.Message);

Console.Writeline ("Task 1 status is: " + taskl.Status); //Faulted
Console.Writeline ("Task 2 status is: " + task2.Status); //Faulted

Y A 7WaitZ L %\

var taskl = Task.Run(() =>
{
Console.WriteLine ("Task 1 code starting...");
throw new Exception ("Oh no, exception from task 1!!");
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var task2 = Task.Run(() =>

Console.WriteLine ("Task 2 code starting...");

throw new Exception ("Oh no, exception from task 2!!");
P
var tasks = new[] {taskl, task2};
Console.WriteLine ("Starting tasks...");

while (tasks.All (task => !task.IsCompleted));

foreach (var task in tasks)
{
if (task.IsFaulted)
Console.WriteLine ("Task failed: " +
task.Exception.InnerExceptions.First () .Message);

Console.WritelLine ("Task 1 status is: " + taskl.Status); //Faulted
Console.WritelLine ("Task 2 status is: " + task2.Status); //Faulted

Y A 7 CancellationTokenzZ L CX v > Il F 5%

var cancellationTokenSource = new CancellationTokenSource () ;
var cancellationToken = cancellationTokenSource.Token;

var task = new Task ((state) =>
{

int i = 1;

var myCancellationToken = (CancellationToken)state;

while (true)

{
Console.Write ("{0} ", i++);
Thread.Sleep (1000) ;
myCancellationToken.ThrowIfCancellationRequested() ;

by
cancellationToken: cancellationToken,
state: cancellationToken) ;

Console.WritelLine ("Counting to infinity. Press any key to cancel!");

task.Start () ;
Console.ReadKey () ;

cancellationTokenSource.Cancel () ;
try
{
task.Wait () ;
}
catch (AggregateException ex)
{

ex.Handle (inner => inner is OperationCanceledException) ;

Console.WriteLine ($"{Environment.NewLine}You have cancelled! Task status is: {task.Status}");
//Canceled
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ThrowIfCancellationRequestedmb ‘9 ( ~ 3( Yol 2&IsCancellationRequested_C_C% N
OperationCanceledException% TA El—?' %) Z t 7)\“(“% E g—o

//New task delegate
int 1 = 1;
var myCancellationToken = (CancellationToken)state;
while (!myCancellationToken.IsCancellationRequested)
{

Console.Write ("{0} ", i++);

Thread.Sleep (1000) ;
}

Console.WriteLine ($" {Environment .NewLine}Ouch, I have been cancelled!!");

throw new OperationCanceledException (myCancellationToken) ;

X% Ut h—2 UDScancellationtoken/ NTA—FDHZIXZ AR KNS ZICEDLSICETNS
MILTLEE 0. INDBEETNTHSELSICT X D canceleas T O ITFau1tear
ThrowIfCancellationrequestealf&NEX T /oo UT. Xv L b—o UId. 207—R T
operationCanceledException® I VX N T U5 —TICEanE 7.

Task.WhenAny

var random = new Random() ;
IEnumerable<Task<int>> tasks = Enumerable.Range(l, 5).Select(n => Task.Run(async() =>
{

Console.WriteLine ("I'm task " + n);

await Task.Delay (random.Next (10,1000)) ;

return n;

1))

Task<Task<int>> whenAnyTask = Task.WhenAny (tasks);
Task<int> completedTask = await whenAnyTask;
Console.WritelLine ("The winner is: task " + await completedTask);

await Task.WhenAll (tasks);
Console.WriteLine ("All tasks finished!");

Task.WhenAll

var random = new Random() ;
IEnumerable<Task<int>> tasks = Enumerable.Range(l, 5).Select(n => Task.Run(() =>

{

Console.WriteLine ("I'm task " + n);
return n;

1))

Task<int []> task = Task.WhenAll (tasks);
int[] results = await task;

Console.Writeline (string.Join (", ", results.Select (n => n.ToString())));
// Output: 1,2,3,4,5

Parallel.Invoke
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var actions = Enumerable.Range(l, 10).Select (n => new Action(() =>

Console.WriteLine ("I'm task " + n);
if((n & 1) == 0)
throw new Exception ("Exception from task " + n);
})) .ToArray () ;

Parallel.Invoke (actions);

catch (AggregateException ex)
{
foreach (var inner in ex.InnerExceptions)
Console.WriteLine ("Task failed: " + inner.Message);

Parallel.ForEach

CDTII. paratiel.Forrach® LT XL R&ELT1100000DELET. LY Re—7F
A4 72T BHIOIC. 1nteriocked.aad® LTELE T,

using System.Threading;

int Foo ()
{
int total = 0;
var numbers = Enumerable.Range(l, 10000) .ToList () ;
Parallel.ForEach (numbers,
() => 0, // initial value,
(num, state, localSum) => num + localSum,
localSum => Interlocked.Add(ref total, localSum));
return total; // total = 50005000

Parallel.For

ZDTIE. parattel.rorZLT. MR LY RELT1100000DELET. LY REe—D 574 %
?67‘:&)(:\ Interlocked.Add% [,_C% bi 3’0

using System.Threading;

int Fool()
{
int total = 0;
Parallel.For (1, 10001,
() => 0, // initial value,
(num, state, localSum) => num + localSum,
localSum => Interlocked.Add(ref total, localSum));
return total; // total = 50005000

AsyncLocalzZ L 722> TX A D 70—
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5720AsyncLocal§7za (W {DhDT
AsyncLocal 7 51 % L/ _CAsyncLocal

DEINHEH. FNRICEEDHIINITOT.

void Main ()

{
AsyncLocal<string> user = new AsyncLocal<string>();
user.Value = "initial user";

// this does not affect other tasks - values are local relative to the branches of
execution flow

Task.Run(() => user.Value = "user from another task");
var taskl = Task.Run(() =>
{
Console.WriteLine (user.Value); // outputs "initial user"
Task.Run(() =>
{
// outputs "initial user" - value has flown from main method to this task without

being changed
Console.WriteLine (user.Value) ;

}) .Wait () ;
user.Value = "user from taskl";
Task.Run(() =>
{
// outputs "user from taskl" - value has flown from main method to taskl

// than value was changed and flown to this task.
Console.WriteLine (user.Value) ;
}) .Wait () ;
1)

taskl.Wait () ;

// ouputs "initial user" - changes do not propagate back upstream the execution flow
Console.WriteLine (user.Value) ;

@b\%bb\{;ck:)(:\ AsynLocal.Value[;copy on readﬂvy%‘( “/ﬁbfa% @i?bsx E’(l\ < Db\b
TZEOTANTA 28T HE. OFRIVICLET. LIEDDT. asyncrocat XA M T 2074 X3
CEf3ETSHIETY.

VB.NET?Parallel.ForEach

For Each row As DataRow In FooDataTable.Rows
Me.RowsToProcess.Add (row)
Next

Dim myOptions As ParallelOptions = New ParallelOptions()
myOptions.MaxDegreeOfParallelism = environment.processorcount

Parallel.ForEach (RowsToProcess, myOptions, Sub(currentRow, state)

ProcessRowParallel (currentRow, state)
End Sub)

YA g
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%?Tas}K TResult > D@IJTas}K TResult >:— :?\

Result 7 A/NT 4 T 5 &N TEST.

Task<int> t =
{

Task.Run(() =>

int sum = 0;

for(int i = 0; i < 500; i++)
sum += i;

return sum;

)i

Console.WriteLine (t.Result); // Outuput 124750

TResultiIENEDBH5DTT. YR ID%=

DRIMIENBE. IRIOMWIZ I E#D2EDEHEBEINI T,

public async Task DoSomeWork ()
{

WebClient client = new WebClient ();

// Because the task is awaited, result of the task is assigned to response

string response =

await client.DownloadStringTaskAsync ("http://somedomain.com") ;

FUTA4 UTHIRAY 24T ZUTPLEL https://riptutorial.com/ja/dot-net/topic/55/7 X2 24 T 2

Y -tpl-
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39: Y A7 5477 YTPLAPI?D

HDROINZLILZA4TZVICIE. 7TV r—v 3t ET 5700 EICTENT ) w54
TEAPIDSENTOWE T, . XY b, TPLIE.Net4aTEN. YLFIXL Yy RED—RELZHD
SnsTd.

TPLIZ. 7 ¥Va— VT LY RT7I4 2574, X¥vvILOYR—b., . O—RKNXZUY
UTEN, JATSIMELRLOICERTOTIdEL. DIZTESLSICLET.

Examples

RYDI7 Vw7 C&=L. UZET 5

DT, DJ—h—XLv RTorOELTRY V2 Yy 2ICL. A—Yf—A UH5—T I (A X%
LTedelLET

void MyButton_OnClick (object sender, EventArgs args)
{
Task.Run(() => // Schedule work using the thread pool
{
System.Threading.Thread.Sleep (5000); // Sleep for 5 seconds to simulate work.
})
.ContinueWith(p => // this continuation contains the 'update' code to run on the UI thread

{

this.TextBlock_ResultText.Text = "The work completed at " + DateTime.Now.ToString()
bo
TaskScheduler.FromCurrentSynchronizationContext ()); // make sure the update is run on the
UI thread.

}

FUT4 UTHRY T4 T Z)TPLAPID %L https:/iriptutorial.com/ja/dot-net/topic/5164/5 X 7
Z4 72 Y tpl-api®
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40 v hT—X U7

HTTPZ 54 7 b

Examples

ZTCPF ¥ ¥ b TepListener. TepClient. NetworkStream

using
using
using
using
using

class

{

System

System.
System.

System
System

TcpCha

’

I0;

Net;
.Net.Sockets;
.Text;

t

static void Main(string[] args)

{

if(a

{

try

}

catc

{

}

catc

{

rgs.Length == 0)

Console.WriteLine ("Basic TCP chat");
Console.WriteLine () ;

Console.WriteLine ("Usage:");
Console.WriteLine ("tcpchat server <port>");

Console.Writeline ("tcpchat client <url> <port>");
return;

Run (args) ;

h (IOException)

Console.WriteLine ("-—- Connection lost");

h (SocketException ex)

Console.WriteLine ("-—— Can't connect: " + ex.Message);

static void Run(string[] args)

{

TcpC
Netw
byte
var

if(a

{

lient client;

orkStream stream;

[] buffer = new byte[256];
encoding = Encoding.ASCII;

rgs[0] .StartsWith ("s", StringComparison.InvariantCultureIgnoreCase))

var port = int.Parse(args[l]);

var listener = new TcpLlistener (IPAddress.Any, port);
listener.Start () ;

Console.WritelLine ("-—- Waiting for a connection...");
client = listener.AcceptTcpClient ();
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else

stre
Cons

whil
{

var hostName = args[l];
var port = int.Parse(args([2]);
client = new TcpClient ();

client.Connect (hostName, port);

am = client.GetStream();
ole.Writeline ("--- Connected. Start typing! (exit with Ctrl-C)");
e (true)

if (Console.KeyAvailable)

{
var lineToSend = Console.ReadLine () ;
var bytesToSend = encoding.GetBytes (lineToSend + "\r\n");
stream.Write (bytesToSend, 0, bytesToSend.Length);
stream.Flush{();

if (stream.DataAvailable)

var receivedBytesCount = stream.Read (buffer, 0, buffer.Length);

var receivedString = encoding.GetString (buffer, 0, receivedBytesCount) ;
Console.Write (receivedString);

SNTP 7 7 47> hUdpClient

SNTP7ARILDIZDNTIE. RFC2030F L TLEE 0,

using
using
using
using
using

class

{

System
System
System

System.

System

SntpCl

;
.Globalization;
.Ling;

Net;
.Net.Sockets;

ient

const int SntpPort = 123;

static DateTime BaseDate = new DateTime (1900, 1, 1);

static void Main (string[] args)

{

UTC") ;

if (a

rgs.Length == 0) {
Console.WritelLine ("Simple SNTP client");
Console.WriteLine () ;

Console.Writeline ("Usage: sntpclient <sntp server url> [<local timezone>]");

Console.WriteLine () ;

Console.WritelLine ("<local timezone>: a number between -12 and 12 as hours from

Console.WritelLine (" (append .5 for an extra half an hour)");
return;
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double localTimeZoneInHours = 0;
if (args.Length > 1)
localTimeZoneInHours = double.Parse(args[l], CulturelInfo.InvariantCulture);

var udpClient = new UdpClient ();
udpClient.Client.ReceiveTimeout = 5000;

var sntpRequest = new byte[48];
sntpRequest [0] = 0x23; //LI=0 (no warning), VN=4, Mode=3 (client)

udpClient.Send (
dgram: sntpRequest,
bytes: sntpRequest.Length,
hostname: args([O0],
port: SntpPort);

byte[] sntpResponse;
try
{
IPEndPoint remoteEndpoint = null;
sntpResponse = udpClient.Receive (ref remoteEndpoint);
}
catch (SocketException)
{
Console.WriteLine ("*** No response received from the server");
return;

uint numberOfSeconds;
if (BitConverter.IsLittleEndian)
numberOfSeconds = BitConverter.ToUInt32 (
sntpResponse.Skip (40) .Take (4) .Reverse () .ToArray ()
Q)
else
numberOfSeconds = BitConverter.ToUInt32 (sntpResponse, 40);

var date = BaseDate.AddSeconds (numberOfSeconds) .AddHours (localTimeZoneInHours) ;
Console.WriteLine (
S$"Current date in server: {date:yyyy-MM-dd HH:mm:ss}

UTC{localTimeZoneInHours:+0.#;-0.#; .}");
}

FUT4 TRy bD—X U &L https:/riptutorial.com/ja/dot-net/topic/35/% Y b D—X U
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V7 H—RT 5
Examples
WebRequestC7 7 1L Z7 v 7r—KRT 5

DTI7ANETF—LT—5%F 5I2I2. VT Y (Tmultipart / form-data? 4 7T

using System;

using System.Collections.Generic;
using System.IO;

using System.Net;

using System.Threading.Tasks;

public async Task<string> UploadFile(string url, string filename,
Dictionary<string, object> postData)

var request = WebRequest.CreateHttp (url);

var boundary = $"{Guid.NewGuid () :N}"; // boundary will separate each parameter
request.ContentType = $"multipart/form-data; {nameof (boundary) }={boundary}";
request.Method = "POST";

using (var requestStream = request.GetRequestStream())
using (var writer = new StreamWriter (requestStream))
{
foreach (var data in postData)
await writer.WriteAsync( // put all POST data into request
$"\r\n--{boundary}\r\nContent-Disposition: " +
$"form-data; name=\"{data.Key}\"\r\n\r\n{data.Value}");

await writer.WriteAsync( // file header
$"\r\n--{boundary}\r\nContent-Disposition: " +
$"form-data; name=\"File\"; filename=\"{Path.GetFileName (filename) }\"\r\n" +
"Content-Type: application/octet-stream\r\n\r\n");

await writer.FlushAsync();
using (var fileStream = File.OpenRead (filename))
await fileStream.CopyToAsync (requestStream);

await writer.WriteAsync ($"\r\n-—{boundary}-—\r\n");

using (var response = (HttpWebResponse) await request.GetResponseAsync())
using (var responseStream = response.GetResponseStream())
{
if (responseStream == null)
return string.Empty;
using (var reader = new StreamReader (responseStream))
return await reader.ReadToEndAsync () ;
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var response = await uploader.UploadFile ("< YOUR URL >",
new Dictionary<string, object>

{

"< PATH TO YOUR FILE >",

{"Comment", "test"},
{"Modified", DateTime.Now }
1)

US4 UTT 74 LEPOSTT—5 EWeb P —\—IC 7 v TO—RT BT

https://riptutorial.com/ja/dot-net/topic/10845/ 7 7 A )L & postT—7% &web ¥ —/X—IC 7 v 7 A—K
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Examples
VB WriteAllText

Imports System.IO

Dim filename As String = "c:\path\to\file.txt"
File.WriteAllText (filename, "Text to write" & vbCrLf)

VB StreamWriter

Dim filename As String = "c:\path\to\file.txt"

If System.IO.File.Exists(filename) Then
Dim writer As New System.IO.StreamWriter (filename)
writer.Write ("Text to write" & vbCrLf) 'Add a newline
writer.close()

End If

CStreamWriter

using System.Text;
using System.IO;

string filename = "c:\path\to\file.txt";

//'using' structure allows for proper disposal of stream.
using (StreamWriter writer = new StreamWriter (filename"))
{

writer.WritelLine ("Text to Write\n");

CWriteAllText

using System.IO;
using System.Text;

string filename = "c:\path\to\file.txt";
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File.writeAllText (filename, "Text to write\n");

CFile.Exists

using System;
using System.IO;

public class Program

{

public static void Main ()

{
string filePath = "somePath";

if (File.Exists (filePath))
{

Console.WriteLine ("Exists");

}

else

{

Console.WriteLine ("Does not exist");

THLTEET.

Console.WriteLine (File.Exists (pathToFile) ? "Exists" : "Does not exist");

FUZ4TT 74 ILDO=L https://riptutorial.com/ja/dot-net/topic/1376/7 7 A )L D
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43 7T N T +—L UL

[Dillmport "Example.dll")’Z extern void SetTextstring inString;

[Dllimport "Example.dll"]extern void GetTextStringBuilder outString;
[MarshalAsUnmanagedType.ByValTStr. SizeConst = 32]7 % X b
[MarshalAsUnmanagedType.ByValArray. SizeConst = 128] byte [] byteAurr;
[StructLayoutLayoutKind.Sequential] public struct PERSON {...}
[StructLayoutLayoutKind.Explicit] publicMarshaledUnion {[FieldOffset0] ...}

Examples

Win32Ddll = U9

using System.Runtime.InteropServices;

class PInvokeExample
{

[D1lImport ("user32.dl1l", CharSet = CharSet.Auto)]

public static extern uint MessageBox (IntPtr hWnd, String text, String caption, int
options) ;

public static void test ()
{

MessageBox (IntPtr.Zero, "Hello!", "Message", 0);

}

static extern Stll DllImportAttributet LT. ValuejﬂD/\o% 4 %d” name(C LT % L/E 3'0
System.Runtime.InteropServices%g_ é: t %1’17;(('\_(‘ < féé A %G)\ 037( Y |< t LTUlJi ?’

o

Platform Invocation Services!3. .dIlPAHHEDENWET. (FEAEDET—ITIE. P/ Invokeld
INTHI=F&R—yx VT LTAdEDTDE LETDOID . NETT—F DDOWin32T—5 D
CbEfTY.

Windows APIP

pinvoke.net® LTS 0

HIE =D I1— R Textern Windows APIZ T 5(C. pinvoke.netCENET ZEELTLZE L. H
BFTIC. INTOYR—bFALTENWTEE>TOHSBEDHLNTLL D,

De—yx v

D
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[DllImport ("Example.dll") ]

static extern void SetArray (
[MarshalAs (UnmanagedType.LPArray, SizeConst = 128)]
byte[] data);

D

[DllImport ("Example.dll") ]
static extern void SetStrArray (string[] textLines);

z~v—yv ) T9T5
ST
C++¥V T RrF¥

typedef struct _PERSON
{

int age;
char name[32];
} PERSON, *LP_PERSON;

void GetSpouse (PERSON person, LP_PERSON spouse);
ch

[StructLayout (LayoutKind.Sequential, CharSet = CharSet.Ansi) ]
public struct PERSON

{
public int age;
[MarshalAs (UnmanagedType.ByValTStr, SizeConst = 32)]
public string name;

[DllImport ("family.dll", CharSet = CharSet.Auto)]
public static extern bool GetSpouse (PERSON person, ref PERSON spouse) ;

7 4—IL R 37z,
C ++

typedef struct

{
int length;
int *dataj;
} VECTOR;

void SetVector (VECTOR &vector);
d—RhoIdI—RIZFE. ZNiF

data‘ilntptrt L/ e 3— éb\"&) @ N )L :E U (;Marshal .AllocHGlobal () (C @ e ‘5“& (jh‘ifi @ i -@-/\/

Marshal .FreeHGlobal ()
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(CEnE 3.

[StructLayout (LayoutKind. Sequential) ]
public struct VECTOR : IDisposable
{

int length;

IntPtr dataBuf;

public int[] data
{

set
{
FreeDataBuf () ;
if (value != null && value.Length > 0)
{
dataBuf = Marshal.AllocHGlobal (value.Length * Marshal.SizeOf (value[0]));
Marshal.Copy (value, 0, dataBuf, value.Length);
length = value.Length;

}
void FreeDataBuf ()

{
if (dataBuf != IntPtr.Zero)

{
Marshal .FreeHGlobal (dataBuf) ;
dataBuf = IntPtr.Zero;

}

public void Dispose ()

{
FreeDataBuf () ;

[D1lImport ("vectors.dll") ]
public static extern void SetVector ([In]ref VECTOR vector) ;

74— Rz,
C++V I RF¥

typedef struct
{

char *name;
} USER;

bool GetCurrentUser (USER *user);

ZDRESBT—IDTUREF—YI—RfhbEh, TUREX—VILL>TAEYNDTONS L
CREX—VRID—LIEENF e (SITFOD. FONRNY T 7EIRX—VURIZT Brnierc X9 O 11
Marshal.PtrToStringAnsi () )L \/ Y |< 73335) @ E g—

[StructLayout (LayoutKind.Sequential) ]
public struct USER
{
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IntPtr nameBuffer;
public string name { get { return Marshal.PtrToStringAnsi (nameBuffer); } }

[DllImport ("users.dll")]
public static extern bool GetCurrentUser (out USER user) ;

P3—yx Yy
7 4—IL RO A
C ++

typedef union
{

char c;
int i;
} CharOrInt;

C

[StructLayout (LayoutKind.Explicit) ]
public struct CharOrInt

{
[FieldOffset (0) ]
public byte c;
[FieldOffset (0) ]
public int 1i;

TH4—ILRET 4—IL RZIHES

9471@%3@%:&(3?%&@&0 Pieldoffset (O —text Fietdoffset{O—it D= /NA
LENIEA

typedef union

{
char text[128];
int i;

} TextOrInt;

(CHRILR—IN ) T ERHDVET. LHrL. LZDESELDETIZIIDIE. O
L5 TEXT.

[StructLayout (LayoutKind.Sequential) ]
public struct TextOrInt
{
[MarshalAs (UnmanagedType.ByValArray, SizeConst = 128)]
public byte[] text;
public int i { get { return BitConverter.ToInt32 (text, 0); } }
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Examples
TRt AT T AT ARAI =TS

public static int GetProcessAffinityMask (string processName = null)
{

Process myProcess = GetProcessByName (ref processName) ;

int processorAffinity = (int)myProcess.ProcessorAffinity;
Console.WriteLine ("Process {0} Affinity Mask is : {1}", processName,
FormatAffinity (processorAffinity));

return processorAffinity;

public static Process GetProcessByName (ref string processName)
{
Process myProcess;
if (string.IsNullOrEmpty (processName) )
{
myProcess = Process.GetCurrentProcess();
processName = myProcess.ProcessName;
}
else
{
Process|[] processList = Process.GetProcessesByName (processName) ;
myProcess = processList[0];
}

return myProcess;

private static string FormatAffinity (int affinity)
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return Convert.ToString(affinity, 2).PadLeft (Environment.ProcessorCount, '0');

private static void Main (string[] args)

{
GetProcessAffinityMask () ;

Console.ReadKey () ;
}
// Output:
// Process Test.vshost Affinity Mask is : 11111111

Tab AT T AT ATAIET S

public static void SetProcessAffinityMask (int affinity, string processName = null)

{

Process myProcess = GetProcessByName (ref processName) ;

Console.Writeline ("Process {0} O0ld Affinity Mask is : {1}", processName,
FormatAffinity ((int)myProcess.ProcessorAffinity));

myProcess.ProcessorAffinity = new IntPtr(affinity);
Console.WritelLine ("Process {0} New Affinity Mask is : {1}", processName,
FormatAffinity ((int)myProcess.ProcessorAffinity));

}

private static void Main(string[] args)

{
int newAffinity = Convert.ToInt32("10101010", 2);
SetProcessAffinityMask (newAffinity);

Console.ReadKey () ;
}
// Output
// Process Test.vshost 0ld Affinity Mask is : 11111111
// Process Test.vshost New Affinity Mask is : 10101010

FUZ4 U TTEEXERL Y ROET https:/riptutorial.com/ja/dot-net/topic/4431/ 7 B X & X
PN
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Examples
I —X

GCE [e—T ] IE20WTF 5L, LRIYRF—VYEe—TEIFNSbLDICDhTLTHWET . &h
fce—TOFTIVII NI T7ALNDEZIRTFAILNODIEEEE. SNe—TJ(Ck 0
Yy —ICT722RTEZT. LEWE. 7274LDBH0ODLHICHNIZITHL. T7A4LNY
RLDSEBDICLBDOECICTBEHVET. . NETTIRESNhTWHiEWYY—XT
IDisposabled Y T—TIAZMENTLSENH VLT, COA U7 TIT—XITF. XTA—F &
L DpisposeENDDAY Y Rt DE T,

public interface IDisposable
{
Dispose () ;

}

INTHWEW)Y—XE5FTHELEEIF. TNODICENTHSEIEETEHENHDTT. Zhid.
finally J BV I T /ol using A T— M A U N Trispose ) ICUFT 2 EICE DT TET T

StreamReader sr;

string textFromFile;

string filename = "SomeFile.txt";

try

{
sr = new StreamReader (filename) ;
textFromFile = sr.ReadToEnd();

}

finally
{
if (sr != null) sr.Dispose();

}
gl

string textFromFile;

string filename = "SomeFile.txt";

using (StreamReader sr = new Streamreader (filename))

{
textFromFile = sr.ReadToEnd();
t
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BELOTHY. JUNAILIZIZIZENE T,
INTWZEW)V— % TV 7T 5 EZICSafeHandleZ T 5

ENTWEOW)Y—IDZTYIN—&FT HEEIF. 1pisposavieEfinalizer® 3T 5D TIE (.
safenandle 7 720 T X satenanale 2 MH VE T sarenanare P 77 ZRIF. NURLU—D D%
(CZ 5. TEBLFEIL YUTLILTEHDEFT. Zhid. SafeHandleDDS. X APIE
T HEDICENETYTTEIIZADDTH S0 E&2LET. DIV IRIF. lEZTRYT
T LDSsatenandled VAT VR EY—O L TH. TFURIR—INURLDBENEZEELE T,

using System.Runtime.InteropServices;

class MyHandle : SafeHandle

{
public override bool IsInvalid => handle == IntPtr.Zero;
public MyHandle () : base(IntPtr.Zero, true)
{1}

public MyHandle (int length) : this()
{

SetHandle (Marshal.AllocHGlobal (length)) ;
}

protected override bool ReleaseHandle ()
{

Marshal .FreeHGlobal (handle) ;

return true;

—DI. IDisposable% L/\ 77’(+5’r ﬁs%(:j—éSafeHandle—cu \/—1%36%3’7:&50):60)
TT. COTAEIVDFYUIENTSHIERIZEINTHEY. THEHVE .

A 224 oTHAE)ZT hitps://riptutorial.com/ja/dot-net/topic/59/ > T U
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46:

MSDNECT BT 22074 R
MSDN® & X B—
MSDNCA1031 D& X v v F Lk
MSDNtry-catchC' 7 7 L X

Examples

ZXYVTFTS

ETCI—RTHEXO—F 5 EmTEET. T LTIE.

e« AN —LDbLVEETHASELTHE T

D7ANICTORCRT BIoOICThTn
voTaskEDEELLD>ELTNE T

AUF—XY DB T FALETTUB—RT HEEICTHYA LTTH

L. ShonE [XxvvF 1 d62¢ETTEET. DICOHLT2E 0N,

e FNIFICHEELIED. LT HIEMTET T,
e BRXAA—F HMHAHICEICOIVTXIMNETHIEMTETTRO—ZN/ZEINYRIIC
EOoTI—ULZZYIDIIX Y yvFEINET

EXvUFLEWIEFETSHI LG ENBELDOLRLTEINSZ ENEINTWSIZIZICTH
L2 L& N0,

EXVYYFTHICE. CRA—9F%501—R&y (..., JAVIZICDOEDIICTVYT L. caten
(ExceptionType) { ... }7D\y0??%écatch (ExceptionType) { ... }i g—o

Console.Write ("Please enter a filename: ");
string filename = Console.ReadLine();

Stream fileStream;

try
{
fileStream = File.Open (filename) ;
}
catch (FileNotFoundException)
{
Console.WriteLine ("File '{0}' could not be found.", filename);

}
finally 71 7D

MU ESIDICHE L try-finat1yE FolFery—caten—fina11yPrinatly ( ... 1 JAVIIRICEN
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E 3— ‘ét StackOverflowExcept:Lonbfz D_é hj’: 75\ ~  Environment.FailFast () o
try (... 1 2BV TULREYYV—RE(LE @) —UT YT 512D TELT.

Console.Write ("Please enter a filename: ");
string filename = Console.ReadLine();

Stream fileStream = null;

try
{
fileStream = File.Open (filename) ;
}
catch (FileNotFoundException)
{
Console.WriteLine ("File '{0}' could not be found.", filename);
}
finally
{
if (fileStream != null)
{

fileStream.Dispose () ;

Xr v FINZOXY Y FEAT—

EXVYYFLTHELLEOD, OEOICOI—RTaYIOETERNWESIZ, - YD
DODONIRZICETIEDENHDVT T, ChedlldnsnHhnEd.

private static void AskTheUltimateQuestion ()
{
try
{
var x = 42;

var v = x / (x - x); // will throw a DivideByZeroException

// IMPORTANT NOTE: the error in following string format IS intentional
// and exists to throw an exception to the FormatException catch, below
Console.WritelLine ("The secret to life, the universe, and everything is {1}", vy);
}
catch (DivideByZeroException)
{
// we do not need a reference to the exception
Console.Writeline ("Dividing by zero would destroy the universe.");

// do this to preserve the stack trace:
throw;
}
catch (FormatException ex)
{
// only do this if you need to change the type of the Exception to be thrown
// and wrap the inner Exception

// remember that the stack trace of the outer Exception will point to the
// next line
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// you'll need to examine the InnerException property to get the stack trace
// to the line that actually started the problem

throw new InvalidOperationException ("Watch your format string indexes.", ex);

}

catch (Exception ex)

{

Console.WriteLine ("Something else horrible happened. The exception: " + ex.Message);

// do not do this, because the stack trace will be changed to point to
// this location instead of the location where the exception

// was originally thrown:

throw ex;

static void Main ()
{
try
{
AskTheUltimateQuestion () ;

}

catch

{
// choose this kind of catch if you don't need any information about
// the exception that was caught

// this block "eats" all exceptions instead of rethrowing them

HItcldH A4 TETENTAC6.0P. VBNETTHO L TIMNTITI24L7 YU TTHIED
TEXd

RXaAor—y3 /gl
7 4L Y

C6.0MDIE. hen®E LT ITANLY ) T TESIZHTT.

NEEicEFTHDETHIETN. phenPDcEINTOE O phenld X Ty EEZ LI EA.

try
{

1/
}

catch (Exception e) when (e.InnerException != null) // Any condition can go in here.

{
1/

Lldce.onIcdHhEd 7415

catch 78y 7ChHD
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catchju\‘/gﬁlj\ E”Gﬂs(f_throw?—'j—F%T‘?’%Ctiﬁ?é‘\ catchéhj—:‘ib\nw%g—é
ZENTEST. BT HE. PIFI—UFEL. TEOULRY Y IE /3T 52 T7T—5I13ENE T

o

try {...}

catch (Exception ex) ({
// Note: the ex variable is *not* used
throw;

BT UFINT—E Y chrow exBihrow exd D ETT. RATYIT RL—XDODNY RZDE 2
—5F5LE0OSHDT T,

try {...}
catch (Exception ex) ({
// Note: the ex variable is thrown

// future stack traces of the exception will not see prior calls
throw ex;

(U Tihrow exATYI ML= & L. DNV RZIOAHCETEIDDIEEHELTULES &
?%Eg—ck:)\ EL(&"\throw ex o ex% L/\ throw*_'j_quf(j%g—ét\ @‘i"/\‘\j‘)bT\‘/
L&

ZLEMBHD A RSB AD—T %

EXNY YT LT, ORYYIELEDD. ORLY REF@AV Y RhoERD—9 52 Eh
b\“&) ‘9 i -g_o ExceptionDispatchInfo: n% 22 & bf_c‘ %ExceptionDispatchInfo

using System.Runtime.ExceptionServices;

void Main ()
{
ExceptionDispatchInfo capturedException = null;
try
{
throw new Exception();
}
catch (Exception ex)
{
capturedException = ExceptionDispatchInfo.Capture (ex);

}

Foo (capturedException) ;

}

void Foo (ExceptionDispatchInfo exceptionDispatchInfo)
{
// Do stuff

if (capturedException != null)
{

// Exception stack trace will show it was thrown from Main() and not from Foo ()
exceptionDispatchInfo.Throw();
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%L’Ibsjt—:\ Greetera 52’;0')(:1: 5(:7;: Di?o

public class ControlFreakGreeter

{
public void Greet ()

{
var greetingProvider = new SqglGreetingProvider (
ConfigurationManager.ConnectionStrings["myConnectionString"].ConnectionString);
var greeting = greetingProvider.GetGreeting();
Console.Writeline (greeting) ;

}

Zhid. 853250 720&L. SQLISEC DTS EL. £#F50T. [Jvha—iL.TY)
—s 1Ty,

A ‘J‘\)IO‘\/EI \J% L/_C\ Greetera EZIJ%L/_C@%Z‘_\ éhf:%(l\f(l\ig—o

Dependency Inversion Principle Tld. 7 Z2X13DEI A TR ELA V=D T4 X EICT S
BHHZEELTHET. 7I3X0ODIF. B4ICICTHBHDET. (CLT. ENEIESEI L
MTE 5.

d. ICT BT TRDICDEDBIH. DETEDICEXT. creeter? 7R3\ 16restingrrovider
& tereetinguriterPIC DN TIFH B O, SNEBENODA VT T I—XELTHSI E2TF
PO DET. DX YD 1creetingprovider & 16reetinguiriter® 3 DH T TXAE L TH . greeterld
LEBA. EEdH. FNoEI o/ EBILEZE A A UFTI—RIZTH2DIHEDONE
T Greeterl@E@NTNE T,

ControlFreakGreeter(5t ControlFreakGreeter% L < ControlFreakGreeterbs‘T%&'— ﬂ'/l/o é Zf J1— |< %
TZRLIEOD. TXMIRSQLANDER b7 RTAY—UvOBENS. TV —ILDTR b
HINE F. ControlFreakGreeterlIFNIZEL DI ETZT HDT. DIV IR EIFLTTRINT S
ZEl3TY,

Greeterl 3T XA MMTT., KL N7 RTBYV—VUNvESIH. JVV—LDOELDELDH
L EDEDETEIENTESEMNSTY. app.configllldH DI EA.

IGreetingprovider & TGreetinguriterPE @ H D2 EICH BN LI A, BIFDE>THWSME L
NEEA. 12EZIE. SQLE sqicreetingprovider& 3. LB L. TDEE. 41 v F—T 14 ZX(C
DHTHDIIZMBETENTHET]. ThiCEV. PU 52T 5260551 1L
C. 50X &BTHIEMTEVET.

Examples
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IGreetingProvider ~ IGreetingWritert bféh‘f(«\i j—o :d)t&(i\ :nq)zj@bfGreeter I_J
EhTh&d., ZmIcl

public class Greeter

{
private readonly IGreetingProvider _greetingProvider;
private readonly IGreetingWriter _greetingWriter;

public Greeter (IGreetingProvider greetingProvider, IGreetingWriter greetingWriter)
{

_greetingProvider = greetingProvider;

_greetingWriter = greetingWriter;

}

public void Greet ()

{
var greeting = _greetingProvider.GetGreeting() ;
_greetingWriter.WriteGreeting (greeting) ;

}

public interface IGreetingProvider
{

string GetGreeting() ;
}

public interface IGreetingWriter
{
void WriteGreeting(string greeting);

}

Greetingg 7 X3 IGreetingProvider t IGreetingWriter(:— L/i j‘bf\ c\gsnb30)4 X 9 X E’ g_ 6
EHVELA. POIZ. VXN TTENODEE LE T Greetingd VAT U ETHHD
. Z022o0%F20HVET. £ 1 F5ehsTEXT.

FIVRNSOIDISRIZENDIH. CNIFTIVZRNSIIZALA VT IV IVELIINTE T

W Ohnik

e JVURMZUFIF. Zprivare 7A—L RELTLET. ITADNA URTURENDET
CIL. ENBDIERIZZZODIRTOAY Y RTTEX T,

o private 74— Rld readony TT. TNOMI VI NSO 7(CEN%E. §52L1dTEX
BA. Chizg. ChoDT4—ILERNI VIR NSO TTEREVWLSICTSTERW. &
#LET. ChICKD. 722D nsONTESLSICENET.

¢ A UFTI—XTT. CNIIICIITIIHDEBAD. D1DDEDEILEZ B ENTE
5fz. T, el TAMDTA UA—TIAZDN—VIAVETHIEHLTET T,
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- h‘; v IGreetingProvider t IGreetingWriter 230) % jGreetera 3 A DD %/{_Z (: LJ Th i a—

o

Tereetingprovider@DTIE. APISLE /3 T—IRXR—IDNHETELX T 1crectinguriterPICK
DT, AUV—LIIWENEZERHDVET. LIL. creeterFFDI VR NI ZIIMENT
WBfch., ThoDA VI TI—ADPNN—VIVETETIIELDERTT. TlE. MogPEL >
BIL—LD—05hHE LNIBAD. ZD. 3FNo0ELTLL D,

public class TestGreetingProvider : IGreetingProvider

{

public const string TestGreeting = "Hello!";

public string GetGreeting/()
{

return TestGreeting;
}
}

public class TestGreetingWriter : List<string>, IGreetingWriter

{

public void WriteGreeting(string greeting)
{
Add (greeting) ;
}
}

[TestClass]
public class GreeterTests

{
[TestMethod]
public void Greeter_WritesGreeting()

{
var greetingProvider = new TestGreetingProvider () ;
var greetingWriter = new TestGreetingWriter () ;
var greeter = new Greeter (greetingProvider, greetingWriter);
greeter .Greet () ;
Assert.AreEqual (greetingWriter[0], TestGreetingProvider.TestGreeting);

IGreetingProvidert IGreetingWriterd)‘g DT X N t (3 5) ‘9 i t,-A/o 1= 5 ‘gGreeterbY% lJ —C%n%
(CERTAMLIEOWEDTOE T greeterPEICL D HERSTICETHIENTEIT. £
EMTAMLTOSHI LR creectexMENOLDZELTNSNOTY

2T FloCaY TFH=T 3
EIF. ZLEVWELDICIIRETSHIETT. TOLYVIC. MEahTFEanE T

Castle Windsor. Autofac. Simplelnjector. Ninject. Unityx EDT7L—4D—2 LIFLIE "DIT ~
T "MoCAVT N XRBIEIVUTFERINSEETEDELIETREHVEEA.
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VT HIRICEICLET. 12T 1T BN DODMDI IR ETHELIET. HBHT FXIF0
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(CLETF. WDODIEDICLET. TELTLADLEHIC. Chodo XD Dhid
IDisposable% L/ N j— ébs‘&) D i j—o

ENTNDI ZXRBELLIINTHEYD . LTXITEELT., LALROBHDET I ZXDA U
9)1%?6:&‘3#3&(:&3?“& g—o CustomerServicea 3Zd)’( :/ZQ:JZ% L/T(’\ét

LEXF. TNICEDHD. (CIEDHVET. 1 VRZUZDIEIOELSICEDT T,

public CustomerData GetCustomerData (string customerNumber)
{
var customerApiEndpoint =
ConfigurationManager.AppSettings["customerApi:customerApiEndpoint"];
var logFilePath = ConfigurationManager.AppSettings["logwriter:logFilePath"];
var authConnectionString =

ConfigurationManager.ConnectionStrings["authorization"].ConnectionString;
using(var logWriter = new LogWriter (logFilePath ))
{
using (var customerApiClient = new CustomerApiClient (customerApiEndpoint))
{
var customerService = new CustomerService (

new SglAuthorizationRepository(authorizationConnectionString, logWriter),

new CustomerDataRepository (customerApiClient, logWriter),
logWriter
)i

// All this just to create an instance of CustomerService!
return customerService.GetCustomerData (string customerNumber) ;

7::%CustomerServicej—@(:htgjt(j 85? L/ct :)bS 1—30)‘;\ 0 51@7)5%1@‘:3“%)7:&3\

7 31‘3%@b§1Disp05ableb3&5b‘%éiﬁ& WEh>2¢& —Cg—o Fnid (:%h% E’ L/E g'o D
7:&3\ (:é Z/7'7‘:CustomerServiceE’-g—GetCustomerService() j_)\“&)é\ %0)0 5Z(: (; ('\—Cfl I) \/_Z

MLEENTHEY., 72 E 3353 HVIEA.

ZFLT. 1pisposable®T HDEIRIC. FDREOIENICESILIVI NI IZ &R0 ETH
N3 TT. TNIEEENCTENHDET. DLI TN, FNEIEN LTI IR BN

CEETHHLDOTRBDIERA. 7IXBCHhHLNELRA. BENOHEICTSHIETY.

IVTHIIENELET. LD, F-F/0IlT S0 FdET s ENTELT.

ZObIMIZEIN/zl2. Castle Windsorg LTHWE 9.

var container = new WindsorContainer ()
container.Register (
Component .For<CustomerService> (),
Component .For<ILogWriter, LogWriter> ()

.DependsOn (Dependency .OnAppSettingsValue ("logFilePath", "logWriter:logFilePath")),

Component .For<IAuthorizationRepository, SglAuthorizationRepository> ()
.DependsOn (Dependency.OnValue (connectionString,
ConfigurationManager.ConnectionStrings|["authorization"].ConnectionString)),
Component .For<ICustomerDataProvider, CustomerApiClient> ()
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.DependsOn (Dependency.OnAppSettingsValue ("apiEndpoint",
"customerApi:customerApiEndpoint"))

)i
F_h% I—O)J Ef:‘i I_:| \J7__+O)J tUE g—o Jj\ :n‘gwindsor(ﬁontainerzig—

o U7 toguriterMEIE . toguriterd YA URELE T roguriterld T 7 A ILINZDHS
TY . nppsettings Mo DE LI T

o U Z T 1authorizationrepository S IE . sqiauthorizationrepositoryd Y AT VX E LI T
o T . connectionstringsZZ VIV IDELIT.

o U 2T 1customerpataprovider AL I CustomerApiClient% L. & %AppSettingsb":J LEXd

AVTFHhoETREER. EnEE[T5] CUET. JUTFESTODROTEN, Eh
EDPTT. TEVARL—VYI VDT, ChESZEMTEI T

var customerService = container.Resolve<CustomerService> () ;
var data = customerService.GetCustomerData (customerNumber) ;
container.Release (customerService) ;

a \J7__ + (& N CustomerServicebsIAuthorizationRepositorijJ: UICustomerDataProvider L T 6 - t

%ICustomerDataProvideri . CNODELTZHICEDI 25T EHEMIbh>THhET
o CNDLDY ZZIE@M. TUTHICRENSGELITNHVET. TNIE. customerserviced
VRF X EFTET. BINTDI X2 L& T,

IDoesSomethianlseCt gl IDoesSomethingElse(: é ntc ('\7; A bffl =N CustomerService% L/ct 2 t 3—
5L ZEOELTIHDICHLTHWENWI EET SR A—2NE T

DI7L—LD—2oDIILEVITTH. 3. DU IZANEDELSICA U RIZIREINEME LEXT
° j::tj_(i\ LogWriter’( :/ZQ:JZ%‘I—DL/\ %h%ILogWriter‘:g—ég—tha 51‘: LT:(/\O)
TIhHh., LOWIIZETENHDEIITNIEAEDCIUTHICIE. FNETENHDVIT.

IDisposable% j— ég 3Z (; 8 :) _Cj— b\t;: b\E) e (; container.Release (customerService); %U L/
container.Release (customerService); (:-o rj 4 :/-U:—t [& t /l/ EGD 3 :/7__+7b§<_¥ ?’WCU)?"*“C % t
7:( @Disposetf :F)d)%o CustomerServicebYIDisposable\ %h:b é hi g—o

DEDICETHE. FDCDOI—REFTHIENTETT. LhL. {DEDIIZNIEA
HHEEF. FNRICHONET. T LTIV IXEDHSE. 272DV TT)r—
VIAVUTIRPTIAMDLLEDT T,

NIV TFESOIEICDIFS. FIUS—v3 0% 5 FLTLLTSIIESH1DD
fewoTTldhd, EWMAVUTHFITEILE 2D, {DIEYDITT,

& 224 T https:/iriptutorial.com/ja/dot-net/topic/5085/
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48: T AN

Examples
MSTest==Y N T AN 7B 27 NZDV ) 22— 32T 5

e Va—vaveEsYys L. LWTRYIIVMELET.

¢ [TAMNEIYIVT [AZYMTINTRYTII MELET

e TEVTIDER-TAYVIY broo®T X MLTW S, FDI3roo. Tests
e TAMNTBYTIHVN)DFLURT. TRMNATBYII MDET S

HTILT AN A RD

MSTeSt@%Z |\ 7 I/_A '7—7 ?‘; N [TestClass] ?é h7:7__z |\ 0 31 t [TestMethod] ?7__1 |\
AYYREL NTVYICTENHVET,

[TestClass]
public class FizzBuzzFixture
{

[TestMethod]

public void Testl ()

{

//arrange

var solver = new FizzBuzzSolver();
//act

var result = solver.FizzBuzz(l);
//assert

Assert.AreEqual ("1", result);

A T4 U TT X b =L https:/iriptutorial.com/ja/dot-net/topic/5365/7 X b
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49:

Examples
T2 T XTI

TooTVIZ., 2054 LCIRT I r—y3avpEILT4 oAy o T, LizdXTolg
CFEDAYY R, TJANT 4 BEXUNA MO—REEHIZ. TEYTYTOAUNAILEI N N
yhr—yaInX .

using System.Reflection;

Assembly assembly = this.GetType () .Assembly;

TeoTdUId. . AYy R BLALI—REZFTEL. JUNALBELUDOT. BELKITE A
HTF—HHE T,

Assembly assembly = Assembly.GetExecutingAssembly () ;

foreach (var type in assembly.GetTypes())

{
Console.Writeline (type.FullName) ;

}
TeoTYILIE. TOIDETHITFONE T,

Console.WriteLine (typeof (int) .Assembly.FullName) ;
// Will print: "mscorlib, Version=4.0.0.0, Culture=neutral, PublicKeyToken=b77a5c561934e089"

C DI puplickeyTokenk NT B EFDIFpupiickeyroken L EITNET. TV TUDEIR. T
VI)TEINEILTSELTETSTALRTYT. COVIRFYIR. T TYET HINT
DIFALDENYYAEECTELUTYIZ T I MIEN. FDouplickeyrokenlIDIZHE DE T
o UlkEa2T7e 0TV THEHVET. X"—yaZuTlidendn. 7o )nELE
ER

V7L 7232 LCTOAF T 7N =T 5
TIOFALKNIVRNZO5D

T variable = Activator.CreateInstance (typeof (T));
INTG A= ENII VR NI D

T variable = Activator.CreatelInstance (typeof (T), argl, arg2);
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V7L a3 =LA TS /b TEINTAD
TENT A —%F DclassyZ FAMHBELILL S

public class Classy
{
public string Propertua {get; set;}

) _CPropertua% ERS)

var typeOfClassy = typeof (Classy);

var classy = new Classy();

var prop = typeOfClassy.GetProperty ("Propertua");
prop.SetValue (classy, "Value");

NTL 733D TEBEUX Y VLY TS

F. enum®D* 5T
EMTT.

private static Dictionary<object, object> attributeCache =
object> () ;

public static T GetAttribute<T, V>(this V value)
Attribute
struct

where T
where V

object temp;

// Try to get the value from the static cache.
if (attributeCache.TryGetValue (value, out temp))
{
return (T) temp;
}
else
{
// Get the type of the struct passed in.
Type type = value.GetType();

new Dictionary<object,

FieldInfo fieldInfo = type.GetField(value.ToString());

// Get the custom attributes of the type desired found on the struct.
T[] attribs = (T[])fieldInfo.GetCustomAttributes (typeof (T), false);

// Return the first if there was a match.
var result = attribs.Length > 0 ? attribs[0]

null;

// Cache the result so future checks won't need reflection.

attributeCache.Add (value, result);

return result;

HETDICTYT. CNDESZEIILEBEDBHHEDT. FXxvyyvad sl
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public class Equatable

{
public string fieldl;

public override bool Equals (object obj)

{
if (ReferenceEquals (null, obj)) return false;
if (ReferenceEquals (this, obj)) return true;

var type = obj.GetType();
if (GetType() != type)
return false;

var fields = type.GetFields (BindingFlags.Instance | BindingFlags.NonPublic |
BindingFlags.Public) ;
foreach (var field in fields)
if (field.GetValue (this) != field.GetValue (obj))
return false;

return true;

public override int GetHashCode ()
{
var accumulator = 0;
var fields = GetType () .GetFields (BindingFlags.Instance | BindingFlags.NonPublic |
BindingFlags.Public) ;
foreach (var field in fields)

accumulator = unchecked ((accumulator * 937)
field.GetValue (this) .GetHashCode () ) ;

return accumulator;

CDTIE. DIEHICT4—IL RR—ZDE>THWE T 74— RETONTAELIT.

T4 TED https://riptutorial.com/ja/dot-net/topic/44/
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AVUTXRBMEIR. PRTYV2—IL TS ELEL . 2RTV1—F(LFLD5CTI—RET ST
7.

AUTXXMNIIZT—RDBORL Y RTENSELDCTHDICENETT. WPEFBELU
Winforms7 7 U —¥ 3 U TI3. UIRL Y RE F synchronizationcontext W /LT U T7—¥ 37
L—LD0—2IC&>2TENET. CDOLDICL T synchronizationcontextld T JT—ho7 AT
A—H/ Ay a—INFT—VEZBEMTEE T, D—h—X Ly RIF. KI—RTFYS5—b
ZL.UIAYE—VL—TILE2TENCEX 2—(CNE T,

HDROINZLILZA4TZ)IZIE. AVUTXIRNEIIX Y TFY LTTS-00BEINTHIT.

Examples
NI TTIU RE ST UIAL Y RTI—RET S

—DI. SynchronizationContext% L"C/\°‘7973"7‘J FZI/\V Fb“’?)U':] \J/—I_\_*\J N E’j—é%
LTO&ET

void Button_Click (object sender, EventArgs args)
{

SynchronizationContext context = SynchronizationContext.Current;
Task.Run ( () =>
{
for(int 1 = 0; i < 10; i++)
{
Thread.Sleep (500); //simulate work being done
context .Post (ShowProgress, "Work complete on item " + 1);

}

void UpdateCallback (object state)

{
// UI can be safely updated as this method is only called from the UI thread
this.MyTextBox.Text = state as string;

CDTIE. forlb—7T Duyrextpox.text 2 LL D2EFTHE. ALY RIS—MLE T,
SynchronizationContext UpdateCallbackT 9 = E’/—I_\Z |\ 3— 6 - t T. @ ®U| t CZ L v |\ ?7__ 5(
Z MRy ZMWENE T

(: (& N OD‘JSystem. IProgress<T>’( X 9 X 7& lJ T 3— 6b§$§ D i 3'0 ®System.Progress<T>(J N ‘-Ck
NIcIVTXZMEICLET,

A V74 T T XX baT hitps:/riptutorial.com/ja/dot-net/topic/5407/3 T X X b
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NETDsysten.stringldsystem.char T+ [JUTF-16 CI—REN/cI—RTI. &ENETBLUDL
DODOODOLONE>TWSDT. ZDIFTT.

12MI3 . L ElEnsldgTdh. V) oELTEIN. 1DDUnicode 11— R4 v hTcEhn
9. I—RRA VKNI, O—RAZY FDY—FUXTI—FENET. TIE. Dsysten.char
MTFLHELTHSDIFTRENZ ENONIESIITTY. TEDRESIIEEIOMETHEIL
£ 5.

e DIF. F2OD . DOI—RRA U FEHIBHL LS. A22DT—RKRA U KMILK2TENT
"W5U+006177 VAEU+0300GRAVET 272 U hEabEET . ChiddbhknTd. &
BhD. vy vrength —— 2« PRI LTHSENSTT,

o LIc&DIC. 212 GRAVEZ (320D I—RMKRA U h&EFT HOI—RAKRA 2 MU + 00EO
STUDAET B EMTES=H. BLTHOET. OMIT. muooeom —= ™wo061\u0300" 1=
& Z m\u00e0" . Length = "\u0061\u0300".Length CHLHDELZITNIETEDEBA. TN

String.Normalize () * VU RICE2TENSD=HICTT,

e 2131 U+DB5C HANIE . §O—RKRA U PUTE-16TOI—RELTE R EDODTH ST
HEL W/ Unicodey—T VX3, L3 EZATHTHLNWTTZELTr. ENHIE3LO
EInkihidz oo,

e 1DDI—RKRA VIO OI—RAZY MIZVUI—RENTHWSENHDEIF. g U+ 2008A
HAN CHARACTERIZZ 53— RRA4 U h TH2DDsysten.char "\udsso\udesar & LTI Y
I—RENEFUTF-16TVI—T 4 VIRV A XTIRHVECALLEZIE. 7TV 5—Y
IUNEL. FICVTThEELLE. CHIEONRTEe X2 ) T4 XTDTY.

e WCODBOWDIUTIVZIIFIIocanmnEDRP VI b ETHEE 113 . HEICDT 2 —fyzika
EOTOWITIC. RZVURT7EVDT. NIT ST %,

TXZRMILTIE. b2 OBHNE T, f2EZIE. TUnicodexd 2lCIdES>FTNITSL 0T
IhELTLREIOD., DT EAD) VI TAHNET.

. BTXZPMESEEIZ. OTXAPMNETH1-HICCOEEDSZENTEX T Unicoder @45
— NI VO—TFT4 T EEIHEWEDICT S,

public static class StringExtensions
{
public static IEnumerable<string> EnumerateCharacters(this string s)
{
if (s == null)
return Enumerable.Empty<string>();

var enumerator = StringInfo.GetTextElementEnumerator (s.Normalize());
while (enumerator.MoveNext ())
yield return (string)enumerator.Value;

https://riptutorial.com/ja/lhome 179


https://en.wikipedia.org/wiki/Grapheme
https://en.wikipedia.org/wiki/Grapheme
https://en.wikipedia.org/wiki/Grapheme
https://en.wikipedia.org/wiki/Glyph
https://en.wikipedia.org/wiki/Code_point
https://en.wikipedia.org/wiki/Code_point
https://en.wikipedia.org/wiki/Character_encoding#Code_unit
https://en.wikipedia.org/wiki/Character_encoding#Code_unit
https://en.wikipedia.org/wiki/Character_encoding#Code_unit
https://en.wikipedia.org/wiki/Combining_character
https://en.wikipedia.org/wiki/Combining_character
https://en.wikipedia.org/wiki/Combining_character
https://en.wikipedia.org/wiki/Combining_character
https://en.wikipedia.org/wiki/Digraph_(orthography)
https://en.wikipedia.org/wiki/Digraph_(orthography)
https://en.wikipedia.org/wiki/Digraph_(orthography)
http://stackoverflow.com/q/27229589/1207195
http://stackoverflow.com/q/27229589/1207195
http://stackoverflow.com/q/27229589/1207195
http://stackoverflow.com/q/27229589/1207195
http://stackoverflow.com/q/27229589/1207195
http://stackoverflow.com/q/27229589/1207195
http://stackoverflow.com/q/27229589/1207195
http://stackoverflow.com/q/27229589/1207195
http://stackoverflow.com/q/27229589/1207195
http://stackoverflow.com/q/27229589/1207195
http://stackoverflow.com/q/27229589/1207195
http://stackoverflow.com/q/27229589/1207195
http://stackoverflow.com/q/27229589/1207195
http://stackoverflow.com/q/27229589/1207195
http://stackoverflow.com/q/27229589/1207195
http://stackoverflow.com/q/27229589/1207195
http://stackoverflow.com/q/27229589/1207195
http://stackoverflow.com/q/27229589/1207195
http://stackoverflow.com/q/27229589/1207195

Examples

NHEEHNINT 5

HRIRIELIVIVTLIE D, D DEATUMNT ENH ST, LTHIERITEIEA
Length « €NUIDEI MWD T OINT 4 Esysten.charPS. I—R-1 2w M Unicode® 31— KRR
A URNTIEHVIBATZIT7ILHHI DI B A. 12EZIT (Trext pistinet () .count )T HEL D
FeDSH5MNE F text .pistinet () .count ) I— R ELTLLREE O

int distinctCharactersCount = text.EnumerateCharacters () .Count ();

1 DD TY TN, WNITF—SUZMTIIEWIE. COELDIICIDTIRICELIZIODIENTE SIS
DEHNINTLHIETT .,

var frequencies = text.EnumerateCharacters ()
.GroupBy (x => x, StringComparer.CurrentCultureIgnoreCase)
.Select (x => new { Character = x.Key, Count = x.Count () };
VOAIZN

HEIZED. Z2h T ENHBHE. OIHIC. TNEDEILEhDHEcIF. (Clength” F
INTAETHIERTEILA. €V 3T Lcsystem.cnarPS. J—RIITRENWTRE D
UnicodeJ—RKRA U T S5T 14, LWI—REDEBVTT,

int length = text.EnumerateCharacters () .Count ();

é 7; ‘J ~ : 0’)0’)7—:&)(: (:Enumeratecharacters () } \/ \‘/ |< % %2_ éb\{) L/ni ﬂ-/l/

public static class StringExtensions

{
public static int CountCharacters(this string text)

{
if (String.IsNullOrEmpty (text))

return 0;
int count = 0;
var enumerator = StringInfo.GetTextElementEnumerator (text);

while (enumerator.MoveNext ())
FTCCURNE 2

return count;

PENIY T D

voyvaIvcENTHWAIZLYD., od—RaZy hoehoU N LEWDINEICSZ EIdITE
FHA
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int count = text.Count (x => x == ch);
LK emTe,

public static int CountOccurrencesOf (this string text, string character)

{
return text.EnumerateCharacters ()
.Count (x => String.Equals(x, character, StringComparer.CurrentCulture));

DOTHHERIE. L—ILIZ>TOICICEINE Tk ElcLT &N,
7y 7|2

DT. %13, DICEFTZEMTEL Dsysten.char CTREODH D . ThIFDEc3Ehn. £
OOI—RIF. FHATDUNIENEEMHDET IO EICLTLREREN, IDETHHOTIE
HNFEI—Ra21=_vbd

public static IEnumerable<string> Split (this string wvalue, int desiredLength)
{
var characters = StringInfo.GetTextElementEnumerator (value);
while (characters.MoveNext ())
yield return String.Concat (Take (characters, desiredLength));

}

private static IEnumerable<string> Take (TextElementEnumerator enumerator, int count)
{

for (int i = 0; i < count; ++1i)

{

yield return (string)enumerator.Current;

if (!'enumerator.MoveNext ())
yield break;

ZDOLY d—T 4 I T 5

NETICIE. system.char UTF-16 3I—RDENTOE T, DTV I—T4 I TTXxX b fclF
a—é‘d\ System.Byte_Cg— ébg&) DSystem.Byte °

‘ét D System.Text.EncoderBCk USystem. Text .Decoderjﬁ% ij:: 0 51 (:.ck 2T é hi .j—o _ h%@a
ZZIF. DI UI—T 4 U4 bXTUI—RENScpyre 1 DOUTF-16 CT Y I— R I Nfc
systen.stringd &k (fvice -versao

ij_g‘/;j_gw‘:‘t\ (‘—- (‘—- < ?’éj’:&)\ System.Text.Encodingb“E) Li’:ﬁ 51_@0“”/—703 h“(
(Vsystem.Text .Encoding » 2 7X@ TV IA—T 4 VZJUTF-8. UTF-162EEDELE T

ZUTF-8IC9 %
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byte[] data = Encoding.UTF8.GetBytes ("This is my text");

UTF-8T—5 &ICT 5

var text = Encoding.UTF8.GetString(data);

DTXANTFPAILDITY OI—RET S

ZOI—RIF. UTEF-8CIZTVI—RENEZTXZIAMNI7AILDEHD . UTF-16& LTIV I—R
LTLEd. COO—RIF. D77A4LLDEFNIETIRTOIAVTUYEATYICAHALOTTIE R
WZelcLTdfzEn,

var content = File.ReadAllText (path, Encoding.UTFS8);
File.WriteAllText (content, Encoding.UTF16);

Object.ToString *#/ ¥ R

NETRITRTBAF TVITY MTHBIH. IRXTDIIF—IN—F4 RTE Bopject 7 72X TIN
fotostring) AV VU EESTOWET, ZOAYYROTIHL DG, OELIT.

public class Foo
{
}

var foo = new Foo();
Console.WriteLine (foo); // outputs Foo

Tostring () I3+ value & Econcatinatingd % & EICICUHENE T

public class Foo

{

public override string ToString()

{

return "I am Foo";
}
}

var foo = new Foo();
Console.WriteLine ("I am bar and "+foo);// outputs I am bar and I am Foo

DAY RDIE. TNy TY—LTHLENTHWE T, ohOTIDAY Y ReEF—N—F4
RFBDTIIEL. TRV TTONEDLSIICENENEARIVAIT BICIE.
DebuggerDisplay Attribute MSDN Z L& 9.

// [DebuggerDisplay ("Person = FN {FirstName}, LN {LastName}") ]
[DebuggerDisplay ("Person = FN {"+nameof (Person.FirstName)+"}, LN
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{"+nameof (Person.LastName)+"}") ]

public class Person

{
public string FirstName { get; set; }
public string LastName { get; set;}
VA

D

3TT. ODETHZELEEITEICTA. DIZES>T. LOWEDOLWA URZUZBENET. &
N, ICOOD1ETHEHS. ATVIILWWIIDTOoNSZEEFLET.

string veryLongString = ...
// memory is allocated
string newString = veryLongString.Remove (0,1); // removes first character of the string.

TLDETBDH DI, KIZE N sringouiiaer 7 7 2% LET.

var sb = new StringBuilder (someInitialString);
foreach (var str in manyManyStrings)
{
sb.Append (str) ;
}
var finalString = sb.ToString();

stringlCH DD T . 3TRIECELIT.

COEBYD. ciringld3T BotringTT. LHL. DF TV I ENTONEEZSE. >THET
L IDR>ALFY—TTDT ] H#LTREN. WD2hDY— VI, HLF vz LTlL(
STEMTELT.

2DDDrength /AN T A EBFTBHZEILLD. FTUIDII2ZE T .

7_:77.!_”/ h@%a—%b\@&)%‘;\ OjstringComparison %(jhéstring.Equals j‘ Y F@j—_/\*_m
—RELXT.

#2244 U T= https://riptutorial.com/ja/dot-net/topic/2227/
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52:

NET Frameworkld. < D7LITYVZTLDELITT. (ZI@T7ILITVIL, PILITVX L, NyYva

BEMHVET.

Examples

RijndaelManaged
7:( *_1)\1 N—X System.Security.Cryptography

private class Encryption {

private const string SecretKey = "topSecretKeyusedforEncryptions";

private const string SecretIv = "secretVectorHere";

public string Encrypt (string data) {
return string.IsNullOrEmpty (data) ? data

Convert.ToBase64String (this.EncryptStringToBytesAes (data, this.GetCryptographyKey (),

this.GetCryptographyIv()));
}

public string Decrypt (string data) {
return string.IsNullOrEmpty (data) ? data

this.DecryptStringFromBytesAes (Convert.FromBase64String (data), this.GetCryptographyKey (),

this.GetCryptographyIv());
}

private byte[] GetCryptographyKey () {

return Encoding.ASCII.GetBytes (SecretKey.Replace('e', '!"'));

private byte[] GetCryptographyIv () {

return Encoding.ASCII.GetBytes (SecretIv.Replace('r', '!'"));

private byte[] EncryptStringToBytesAes (string plainText,
MemoryStream encrypt;
RijndaelManaged aesAlg = null;

try {
aesAlg = new RijndaelManaged {
Key = key,
IV = iv

}i

var encryptor = aesAlg.CreateEncryptor (aesAlg.Key, aesAlg.IV);

encrypt = new MemoryStream() ;

using (var csEncrypt = new CryptoStream(encrypt, encryptor,

CryptoStreamMode.Write)) {
using (var swEncrypt = new StreamWriter (csEncrypt))

swEncrypt .Write (plainText) ;

}
} finally {
aesAlg?.Clear();

byte[]

{

{
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}

return encrypt.ToArray();

private string DecryptStringFromBytesAes (byte[] cipherText, byte[] key, byte[] iv) {
RijndaelManaged aesAlg = null;
string plaintext;

try {
aesAlg = new RijndaelManaged {
Key = key,
IV = iv

bi
var decryptor = aesAlg.CreateDecryptor (aesAlg.Key, aesAlg.IV);
using (var msDecrypt = new MemoryStream (cipherText)) {
using (var csDecrypt = new CryptoStream(msDecrypt, decryptor,
CryptoStreamMode.Read)) {
using (var srDecrypt = new StreamReader (csDecrypt))
plaintext = srDecrypt.ReadToEnd() ;

}
} finally {
aesAlg?.Clear();
}

return plaintext;

var textToEncrypt = "hello World";

var encrypted = new Encryption () .Encrypt (textToEncrypt); //-> zBmW+FUxOvdbpOGm9Ss/vQ==

var decrypted = new Encryption () .Decrypt (encrypted); //-> hello World
« Rijndaelld. Z7LITYXLAESDTY .

AESZ L CT—45ZFB XUF5C

using System;
using System.IO;
using System.Security.Cryptography;

namespace Aes_Example
{
class AesExample
{
public static void Main ()
{
try
{

string original = "Here is some data to encrypt!";

// Create a new instance of the Aes class.
// This generates a new key and initialization vector (IV).
using (Aes myAes = Aes.Create())
{
// Encrypt the string to an array of bytes.
byte[] encrypted = EncryptStringToBytes_Aes (original,
myAes.Key,
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myAes.1V);

// Decrypt the bytes to a string.
string roundtrip = DecryptStringFromBytes_Aes (encrypted,
myAes .Key,

myAes.1V);

//Display the original data and the decrypted data.
Console.WriteLine ("Original: {0}", original);
Console.WriteLine ("Round Trip: {0}", roundtrip);

}
catch (Exception e)
{

Console.WriteLine ("Error: {0}", e.Message);

static byte[] EncryptStringToBytes_Aes (string plainText, byte[] Key, byte[] IV)
{
// Check arguments.

if (plainText == null || plainText.Length <= 0)
throw new ArgumentNullException ("plainText");
if (Key == null || Key.Length <= 0)
throw new ArgumentNullException ("Key");
if (IV == null || IV.Length <= 0)

throw new ArgumentNullException ("IV");
byte[] encrypted;

// Create an Aes object with the specified key and IV.
using (Aes aesAlg = Aes.Create())
{
aesAlg.Key = Key;
aesAlg.IV = 1IV;

// Create a decrytor to perform the stream transform.
ICryptoTransform encryptor = aesAlg.CreateEncryptor (aesAlg.Key,
aesAlg.IV);

// Create the streams used for encryption.
using (MemoryStream msEncrypt = new MemoryStream())
{
using (CryptoStream csEncrypt = new CryptoStream(msEncrypt,
encryptor,
CryptoStreamMode.Write))

using (StreamWriter swEncrypt = new StreamWriter (csEncrypt))
{

//Write all data to the stream.

swEncrypt.Write (plainText) ;

encrypted = msEncrypt.ToArray () ;

// Return the encrypted bytes from the memory stream.
return encrypted;
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static string DecryptStringFromBytes_Aes (byte[] cipherText, byte[] Key, bytel[] IV)

{
// Check arguments.

if (cipherText == null || cipherText.Length <= 0)
throw new ArgumentNullException ("cipherText");
if (Key == null || Key.Length <= 0)
throw new ArgumentNullException ("Key");
if (IV == null || IV.Length <= 0)

throw new ArgumentNullException ("IV");

// Declare the string used to hold the decrypted text.
string plaintext = null;

// Create an Aes object with the specified key and IV.
using (Aes aesAlg = Aes.Create())

{
aesAlg.Key = Key;
aesAlg.IV = IV;

// Create a decrytor to perform the stream transform.
ICryptoTransform decryptor = aesAlg.CreateDecryptor (aesAlg.Key,
aesAlg.IV);

// Create the streams used for decryption.
using (MemoryStream msDecrypt = new MemoryStream (cipherText))

{
using (CryptoStream csDecrypt = new CryptoStream(msDecrypt,
decryptor,
CryptoStreamMode.Read) )

using (StreamReader srDecrypt = new StreamReader (csDecrypt))

{

// Read the decrypted bytes from the decrypting stream
// and place them in a string.
plaintext = srDecrypt.ReadToEnd() ;

return plaintext;

CDI>MSDNDHDTT .

NIV —ILTETTIVT—3 VT, DAESELTET SHE. TENETSHELTHET

o

AES = Advanced Encryption Standard « 2001ICNISTIEE 2 TENcT—5DTHHD. £ LT
DTI77I RIS —RTHB

J—h
e DVFIVFTII. EE—RETHEHDE T CipherModejﬁ‘B%?’é;t(:cﬁ?_{\ Mode 7 B
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Main* Vv ReELTLEE 0,

INAT— RIS U LSALT O F—E T 5C

using System;

using System.Security.Cryptography;

using System.Text;

public class PasswordDerivedBytesExample

{

public static void Main(String[] args)

{

// Get a password from the user.
Console.Writeline ("Enter a password to produce a key:");

byte[] pwd = Encoding.Unicode.GetBytes (Console.ReadLine()) ;

byte[] salt = CreateRandomSalt (7);

// Create a TripleDESCryptoServiceProvider object.
TripleDESCryptoServiceProvider tdes = new TripleDESCryptoServiceProvider () ;

try
{

Console.Writeline ("Creating a key with PasswordDeriveBytes...");

// Create a PasswordDeriveBytes object and then create
// a TripleDES key from the password and salt.
PasswordDeriveBytes pdb = new PasswordDeriveBytes (pwd, salt);

// Create the key and set it to the Key property
// of the TripleDESCryptoServiceProvider object.
tdes.Key = pdb.CryptDeriveKey ("TripleDES", "SHA1l", 192, tdes.IV);

Console.WritelLine ("Operation complete.");
}
catch (Exception e)
{
Console.Writeline (e.Message) ;
}
finally
{
// Clear the buffers
ClearBytes (pwd) ;

https://riptutorial.com/ja/lhome 188



ClearBytes (salt);

// Clear the key.
tdes.Clear () ;

Console.ReadLine () ;

#region Helper methods

/// <summary>
/// Generates a random salt value of the specified length.
/// </summary>
public static byte[] CreateRandomSalt (int length)
{
// Create a buffer
byte[] randBytes;

if (length >= 1)
{

randBytes = new byte[length];
}

else

{

randBytes new byte[l];

// Create a new RNGCryptoServiceProvider.
RNGCryptoServiceProvider rand = new RNGCryptoServiceProvider () ;

// Fill the buffer with random bytes.
rand.GetBytes (randBytes) ;

// return the bytes.
return randBytes;

/// <summary>
/// Clear the bytes in a buffer so they can't later be read from memory.
/// </summary>
public static void ClearBytes (byte[] buffer)
{
// Check arguments.
if (buffer == null)
{

throw new ArgumentNullException ("buffer");

// Set each byte in the buffer to 0.
for (int x = 0; x < buffer.Length; x++)

{
buffer[x] = 0;

#endregion

ZDIFMSDNDB b DT,
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public static string Decrypt (string cipherText)
{
if (cipherText == null)
return null;

byte[] cipherBytes = Convert.FromBase64String (cipherText);
using (Aes encryptor = Aes.Create())
{
Rfc2898DeriveBytes pdb = new Rfc2898DeriveBytes (CryptKey, new byte[] { 0x49, 0x76,
0x61, Ox6e, 0x20, Ox4d, 0x65, 0x64, 0x76, 0x65, 0x64, 0x65, 0x76 });
encryptor.Key = pdb.GetBytes (32);
encryptor.IV = pdb.GetBytes (16);

using (MemoryStream ms = new MemoryStream())
{

using (CryptoStream cs = new CryptoStream(ms, encryptor.CreateDecryptor(),
CryptoStreamMode.Write))
{
cs.Write (cipherBytes, 0, cipherBytes.Length);
cs.Close () ;

}

cipherText = Encoding.Unicode.GetString(ms.ToArray());
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return cipherText;

J—R

public static string Encrypt (string cipherText)

{
if (cipherText == null)
return null;

byte[] clearBytes = Encoding.Unicode.GetBytes (cipherText);
using (Aes encryptor = Aes.Create())

{
Rfc2898DeriveBytes pdb = new Rfc2898DeriveBytes (CryptKey, new byte[] { 0x49, 0x76,

0x61, Ox6e, 0x20, Ox4d, 0x65, 0x64, 0x76, 0x65, 0x64, 0x65, 0x76 });
encryptor.Key = pdb.GetBytes (32);
encryptor.IV = pdb.GetBytes (16);

using (MemoryStream ms = new MemoryStream())

{

using (CryptoStream cs = new CryptoStream(ms, encryptor.CreateEncryptor(),
CryptoStreamMode.Write))

{
cs.Write(clearBytes, 0, clearBytes.Length);

cs.Close () ;
cipherText = Convert.ToBase64String (ms.ToArray());

}

return cipherText;

var textToEncrypt = "TestEncrypt";

var encrypted = Encrypt (textToEncrypt);

var decrypted = Decrypt (encrypted) ;

A 224 U Tl https:/iriptutorial.com/ja/dot-net/topic/7615/-
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53: System.Text.RegularExpressions

Examples

NI =T HEhEIZET S

public bool Check ()

{

string input = "Hello World!";
string pattern = @"H.1ll. W.rld!";

// true
return Regex.IsMatch (input, pattern);

T 7 3

public bool Check ()

{

string input = "Hello World!";
string pattern = @"H.1l. W.rld!";

// true
return Regex.IsMatch (input, pattern, RegexOptions.IgnoreCase

ST FEXZ

public string Check ()

{

string input = "Hello World!";
string pattern = @"W.rld";

// Hello Stack Overflow!
return Regex.Replace (input, pattern, "Stack Overflow");

TIN—TIZ< Y F

public string Check ()

{

string input = "Hello World!";
string pattern = @"H.1ll. (?<Subject>W.rld)!";

Match match = Regex.Match (input, pattern);

// World
return match.Groups["Subject"] .Value;

RegexOptions.Singleline);
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public string Remove ()

{
string input = "Hello./!";

return Regex.Replace (input, "["a-zA-Z0-9]",

TXTDZEDT5

using System.Text.RegularExpressions;

a—R

static void Main(string[] args)

{

string input = "Carrot Banana Apple Cherry Clementine Grape";
// Find words that start with uppercase 'C'

string pattern = @"\bC\w*\b";

llll);

MatchCollection matches = Regex.Matches (input, pattern);

foreach (Match m in matches)
Console.WriteLine (m.Value) ;

Carrot
Cherry
Clementine

A 224 U TSystem.Text.RegularExpressions Z £ https://riptutorial.com/ja/dot-net/topic/6944/-

system-text-regularexpressions-
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Examples

Net?
JTOGChOEL YW 2D, KOTRATSITITETUTA LICTESIEETT.

CLRZ V5 A L

IL

EETZ VYV
ITVNA DML UZA LT IINA D
GCHR—Yy Lo %

OOM* )

STAV VIR LY RFPIN—R AUk
MTANYILF XL Y R7/IX—h AUk

A 224 »T%E hitps://riptutorial.com/ja/dot-net/topic/10939/
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55 7 L —LTJ—7

INF—VBEYR—bTEHOTZ/OVELT. MEFRELED1DIZ. ke EETIC. ZI3HN
ThWEOwDEYR—NT B ETT,

TNTDTIE. System.ComponentModel.Composition” £ > 7 U NDOMTH .

T, INTOTII. ChoneEHY U TJILEVRIF TV MNELTLTOVE T,

using System.Collections.ObjectModel;

namespace Demo

{
public sealed class User
{
public User (int id, string name)
{
this.Id = id;
this.Name = name;

public int Id { get; }
public string Name { get; }
public override string ToString() => $"User[Id: {this.Id}, Name={this.Name}]";

public interface IUserProvider

{
ReadOnlyCollection<User> GetAllUsers();

Examples

YA TDHIT U7 Zk— B

using System.Collections.Generic;
using System.Collections.ObjectModel;
using System.ComponentModel.Composition;

namespace Demo
{
[Export (typeof (IUserProvider)) ]
public sealed class UserProvider : IUserProvider
{
public ReadOnlyCollection<User> GetAllUsers ()
{
return new List<User>

{

’

new User (0, "admin"),

new User (1, "Dennis"),

new User (2, "Samantha"),
0

} .AsReadOnly
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nigelTchbTEEd. £l éld. 77YT—¥ 3 DT SComposablePartCatalog® L T &
CEITHhETT ) r—yvaunoTnslETY,

12 R—b

using System;
using System.ComponentModel.Composition;

namespace Demo
{
public sealed class UserWriter
{
[Import (typeof (IUserProvider)) ]
private IUserProvider userProvider;

public void PrintAllUsers ()
{
foreach (User user in this.userProvider.GetAllUsers())

{

Console.WriteLine (user) ;

CNI3 tuserprovider/C T 5T, EZICTHTEEXT. &I, 77Y5r—y3avid. §5%

ComposablePartCatalog& LTT 5LV AR—hETET7 TV Tr—y I UN>TNSHILLEFT
R

ERA)
ODxE L TLEE 0,

using System.ComponentModel.Composition;
using System.ComponentModel.Composition.Hosting;

namespace Demo
{
public static class Program
{
public static void Main ()
{
using (var catalog = new ApplicationCatalog())
using (var exportProvider = new CatalogExportProvider (catalog))

using (var container = new CompositionContainer (exportProvider))
{

exportProvider.SourceProvider = container;

UserWriter writer = new UserWriter();

// at this point, writer's userProvider field is null
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container.ComposeParts (writer);

// now, it should be non-null (or an exception will be thrown) .

writer.PrintAllUsers () ;

7 7 U /7__‘\/ IVDOTE \J7° U INX(Z [Export (typeof (IUserProvider)) ] b\o&) éUserWriter N
UserWritera)-é— 6 ’( \J/_r\— |\ jﬁf: é h\ :I.—"f—bfé hi -é—o

@9 A 70)j7 9 H 7"2_(5{\ DirectoryCatalog (3. ApplicationCatalogb D (:357: (i%h(:i T. D
TA UR—b &I IOV IR—NETHIITELT.

A o4 U TITL—LDT—U =E https:/riptutorial.com/ja/dot-net/topic/62/ 7 L — LD —2
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56:

W) —I[E. NET Framework®P1—R&F/eHICENST—5Td. I—RTL. 7BITSLTH
IIN—ZLTI—REDICLIEEYD. LIEVT B ENTELT. Expression TreesPHE VT X
L—#%13Cca /A ZTT. T L5 DExpression <Func <... >>DICDTHNTWS. CI /A
ZI3YV)—&TEET. . CHELUNQPIVTXX MTLET. b3V a1—7I3F. Entity
Framework LINQ 7 F/X4 ¥ T . Entity FrameworklCZ DNz )—%& L. OSQLI—KR%&E L
L ENnNET—YX—ICLTLET.

Examples
Ca> /15 TINBHY ) —
PCI—KEZTHEL &S

Expression<Func<int, int>> expression = a => a + 1;

CIVUNAZTIR. ZLTMTYUT— b T3 {ExpressionlC Y TONT WS &M BIH
CCOI—=RERREDY)—ENE T

ParameterExpression parameterA = Expression.Parameter (typeof (int), "a");
var expression = (Expression<Func<int, int>>)Expression.Lambda (
Expression.Add (
parameterA,
Expression.Constant (1)),
parameterA) ;

Y)—DIL—KE. ENXNTA—HF—DIVRNEEILTTT. FLFICIE a"E0D1DDINT A
—5YWH VI F. 3. CLRBinaryExpression& Add®NodeTypeP1 2D TY. ZDIF&ELE T,
ED2DDMHVET . leftld/NT A —% "a"DParameterExpression T Rightl$1MD
ConstantExpression T 9 .

ZDODHEWIE., ENeT SHETY.

Console.WritelLine (expression); //prints a => (a + 1)

OcdI—RELET.

Y—3cTUS—RMIaUNRAILEN. CLRICE>TENE T

Func<int, int> lambda = expression.Compile();
Console.WriteLine (lambda(2)); //prints 3

L (3SQLOE S DIZENE T, Reflection®D DICE/ZIZDTZ4 _R—bh. T7ATI M Bk
UrINRN—UTHICHTELT,
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7 j‘——-ZA\ij ’( ___)L’ ﬁ =:=CT)2%jjj_%5

(C_ = _.Field == warvErk DL ET B,

s ricldE AL MENT NS, MTHENE>hEeTINT S5 LI T,
FRbDICLTHE T,

® TIQueryable<T> IEnumerable<T>€' L/_C%%Z |\ L/:I'_ ?'o
e TUTATAIL—LD—0F cFingtosorE LT BT XA NT Bynere® Lsar -

SO /Y RIFD picraDmvarmen LODE DD ET hj—é&]ﬂqual% LX 9.

public static Expression<Func<T, bool>> BuildEqualPredicate<T> (
Expression<Func<T, string>> memberAccessor,
string term)

var toString = Expression.Convert (Expression.Constant (term), typeof (string));
Expression expression = Expression.Equal (memberAccessor.Body, toString);
var predicate = Expression.Lambda<Func<T, bool>>(
expression,
memberAccessor.Parameters) ;
return predicate;

F. where A VY RICEDBZEICELDTTES T,

var predicate = PredicateExtensions.BuildEqualPredicate<Entity> (

_ => _.Field,
"VALUE") ;
var results = context.Entity.Where (predicate).ToList ();

7 A= RETBHD
DESIETATOBHNE T

public TestClass

{
public static string StaticPublicField = "StaticPublicFieldvValue";

StaticPublicField P& T&&X 7.

var fieldExpr = Expression.Field(null, typeof (TestClass), "StaticPublicField");
var labmda = Expression.Lambda<Func<string>> (fieldExpr) ;

Fhnld. 74—ILREVFTIODOTYIYST—NMIIUNAILT B ENTEL T,

Func<string> retriever = lambda.Compile();
var fieldValue = retriever();
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// fieldValue @[3 StaticPublicFieldValue T 9 -

InvocationExpression 7 7 A

InvocationExpression” 72 %4 % & . UExpression” V—DTH 5D I LT &#UT I EMHTEX

El

&Expression.lnvoke} Y PTLE j—o

1B, FRICT 1 &52F7A4 F ok lNizhE>THWET, TETBIInUEFIVITEHHY
T MWIEERHEOT. TENEICULIEIHVIEA.

using System;

using System.Ling;

using System.Ling.Expressions;

public class Program

{

public static void Main ()

{

var elements = new[] {
new Element { Description = "car" },
new Element Description = "cargo" },
new Element Description = "wheel" },

new Element Description = null },

{
{
{
{

new Element Description = "Madagascar" 1},

bi

var elementIsInterestingExpression = CreateSearchPredicate (

searchTerm: "car",
whereToSearch: (Element e) => e.Description);
Console.WritelLine (elementIsInterestingExpression.ToString());

var elementIsInteresting = elementIsInterestingExpression.Compile();
var interestingElements = elements.Where (elementIsInteresting);
foreach (var e in interestingElements)

{

Console.WriteLine (e.Description);

var countExpensiveComputations = 0;
Action incCount = () => countExpensiveComputations++;
elements
.Where (
CreateSearchPredicate (
"car",
(Element e) => ExpensivelyComputed (
e, incCount
)
) .Compile ()
)
.Count () ;

Console.WriteLine ("Property extractor is called {0} times.",

countExpensiveComputations) ;

}
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private class Element

{

public string Description { get; set; }

private static string ExpensivelyComputed (Element source, Action count)
{

count () ;

return source.Description;

private static Expression<Func<T, bool>> CreateSearchPredicate<T> (
string searchTerm,
Expression<Func<T, string>> whereToSearch)

var extracted = Expression.Parameter (typeof (string), "extracted");

Expression<Func<string, bool>> coalesceNullCheckWithSearch =
Expression.Lambda<Func<string, bool>>(

Expression.AndAlso (

Expression.Not (
Expression.Call (typeof (string), "IsNullOrEmpty", null, extracted)
) s
Expression.Call (extracted, "Contains", null,
Expression.Constant (searchTerm))
) s
extracted);

var elementParameter = Expression.Parameter (typeof (T), "element");

return Expression.Lambda<Func<T, bool>>(
Expression. Invoke (
coalesceNullCheckWithSearch,
Expression.Invoke (whereToSearch, elementParameter)
) s

elementParameter

)i

element => Invoke (extracted => (Not (IsNullOrEmpty (extracted)) AndAlso
extracted.Contains ("car")), Invoke(e => e.Description, element))

car

cargo

Madagascar

Predicate is called 5 times.

(CFXEE. InvokeToOY TINIZDT7 VL IDTILITY.,

Invoke (e => e.Description, element)

_ h‘de,]}escription(:né@?% n. OO0 VI string@extracted/\oa A—IDBOHLDICET N

string

(Not (IsNullOrEmpty (extracted)) AndAlso extracted.Contains ("car"))
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Examples

NET 1.x?ConfigurationSettings 7> P AppSettings

I Nz

ConfigurationSettings? ZX13. NET L.OBEMADTE VT UDETHDT L. Zhid.
ConfigurationManager? 2 X &\WebConfigurationManager? Z X ICL > T&EZHoNE Lz,

7 7 ’( )l/ajappSettingsﬁ 0 ‘\/ 3 \J(: B@f{—bS‘ZO&) é‘; N @{)@b\oé ni 3’0
app.config

<?xml version="1.0" encoding="utf-8"?>
<configuration>
<appSettings>
<add key="keyName" value="anything, as a string"/>
<add key="keyNames" value="123"/>
<add key="keyNames" value="234"/>
</appSettings>
</configuration>

Program.cs

using System;
using System.Configuration;
using System.Diagnostics;

namespace ConsoleApplicationl

{

class Program

{

static void Main ()

{
string keyValue = ConfigurationSettings.AppSettings["keyName"];

Debug.Assert ("anything, as a string".Equals (keyValue));

string twoKeys = ConfigurationSettings.AppSettings["keyNames"];
Debug.Assert ("234" .Equals (twoKeys) ) ;

Console.ReadKey () ;

.NET 2.0 CConfigurationManager »* AppSettings = AL

Configurationl\/lanagerﬁ 7 X (;AppSettingsj B/NT 4 % 'U'/_I_\_ h LTAppSettingsi 3'0 _ h(:ck
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‘9\ .NET 1.Xt L:_Cj T ’( }I/d)appSettingsﬂa ‘\/3 ?/75“5 %;7"(7%):_ tb\’_C“%E g—o
app.config

<?xml version="1.0" encoding="utf-8"?>
<configuration>
<appSettings>
<add key="keyName" value="anything, as a string"/>
<add key="keyNames" value="123"/>
<add key="keyNames" value="234"/>
</appSettings>
</configuration>

Program.cs

using System;
using System.Configuration;
using System.Diagnostics;

namespace ConsoleApplicationl

{

class Program

{

static void Main ()

{
string keyValue = ConfigurationManager.AppSettings|["keyName"];

Debug.Assert ("anything, as a string".Equals (keyValue)) ;

var twoKeys = ConfigurationManager.AppSettings["keyNames"];
Debug.Assert ("234" .Equals (twoKeys)) ;

Console.ReadKey () ;

Visual Studio®%XlFaN=77) 75—y 3 vk a—HF—DH KR—KD
Visual StudioCld. 2—4—¢7 75—y 3 vmeETEEXd., COETHE. T7A4LD
appSettingst’iﬁ‘\/El )%?é:t(:&f\ :h%@bm;)hi j—o

1. 58 F5eTEET. VUTILTESBYATIR. ELTTEL T,

2. 77—y 3vmid. a—f—mnllVglemTcELXT. TIUT—v3VE O7
FALIZENT O Buen. contigPWebH 4 b XPWeb7 TV r—y 3Dz ®. B&
app.config&. .exe.config&. 7 TUMT 74 LDTY. 1—F—wWeb 7RV T Y b
TlIIENEE AR, I—Y—DApplication Data? AL T B XL—T 4 YTV T LDIN—
VIUILE2THEVET Ducer.conrig? 7ALICENE T

3.0 74 T2 VICIEOHRI LI UNHEDT. V7374 T2)VD7 T ) r—y
IEDDELICDT7ANLICEEDEIENTEST T,

FEAEDTRYII NIATTII. TRV N TONT A THAFI2I3. hRZ LT T I
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—y3AVEA—F—RTHLODTHB[ Y TBHVET. TII. ¥ TRICHED. TIHLED
T7ALETBHIOD) oMM DENET. Voo esVuodse. OPNEY.

2.017713. «dTURYD.  BLUEICT STy Ry bO—LIZEZoNE T,

3, \/ I) 3-_‘\/3 )1917D_5T\ 7°|:|/\°7__’f @7:(77.!'}l//;‘@(:Settings.settingsT’{ 7__/’\
WENET. ToRCE. (FTIEET.

4. LW SZEBC LW I 7AULDTAVIY M T FILS Doroperties 7 FILFIZENETT.
DLWT 74 DI settings.pesigner. .S« VX ET. 7 T A DI settingsCTTo 77X
FI—RENTHWEDTITSIEHVICAN. VRISV IRATHBIH. DA UN—FD
T7A4LIINTY ZRETEET. I, OV IRIE. TANTADOTYUTL N UA
VRH X e . Singleton/NY—2 % L TE NBoerault -

LOIZYbhYzN5TICF S Visual StudioldD2DODZ EENE T
1. Settings? ZXICE 2 TENSBELDICEN AR L2y 3I VT T7A4LICELET.
2. Settings? ZATLWAUNR—& L. [P TTLIEDYA TOEHELTLIT.
ICIFEINTZ 7 7 ALVDH AT LTS 3B ATD

L Settings? ZXAENRT L2y 3Uhn

e Synchronize €» View Code  Access Modifier: Internal

Build

Build Events Application settings allow you to store and retrieve property settings and other information for
your application dynamically. For example, the application can save a user's color preferences,

Debug then retrieve them the next time it runs. Learn more about application settings...

Resources

ervices MNarme Type Scope Value

Reference Paths
Signing
Security
Publish

Code Analysis

ExampleTimeout& Y S DF7 7 ) 57— 3 U %time System.TimespanZ LT L. £1(CL X 7.
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Marne Type Scope Value
o ExarnpleTimeout | System.TimeSpan ~ | Application | DD:D1IDD

L] it it

N770TUh)&L. AR LI SR EL. TRAVIV NI 7ALET HTAVIY MTANT
1 &2 LXY.

JI—Rco&E LI T.

Program.cs

using System;
using System.Diagnostics;
using ConsoleApplicationl.Properties;

namespace ConsoleApplicationl
{
class Program
{
static void Main ()
{
TimeSpan exampleTimeout = Settings.Default.ExampleTimeout;
Debug.Assert (TimeSpan.FromMinutes (1) .Equals (exampleTimeout)) ;

Console.ReadKey () ;

77 3—DIZ

TAVIORNTI7PALET. 7TV F—ya v oMY BEDELSICETNTHEMhELTT.

app.config Visual StudiolC £ D ICENE &

<?xml version="1.0" encoding="utf-8"7?>
<configuration>
<configSections>

<sectionGroup name="applicationSettings"
type="System.Configuration.ApplicationSettingsGroup, System, Version=4.0.0.0,
PublicKeyToken=b77a5c561934e089" >

<section name="ConsoleApplicationl.Properties.Settings"

type="System.Configuration.ClientSettingsSection, System, Version=4.0.0.0,
PublicKeyToken=b77a5c561934e089" requirePermission="false" />

</sectionGroup>

Culture=neutral,

Culture=neutral,

</configSections>
<appSettings />
<applicationSettings>
<ConsoleApplicationl.Properties.Settings>
<setting name="ExampleTimeout" serializeAs="String">
<value>00:01:00</value>
</setting>
</ConsoleApplicationl.Properties.Settings>
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</applicationSettings>
</configuration>

appSettingsﬂ 0 \\/ 3 \J(; 3 n& (l\':. t (: L/T < j—f.g (l\o applj_catj_onSettj_ngsﬂ 0 ‘\/ 3 \J(: ‘;\ I
UMY DsettingE DA T Lt oyvIavhEnTndEd. OFA4TIIT77A4ILICIRENEIEA.
- h‘; Settingsa 3Z®bb§8ettingsi -é—o

Settingsa R i&_(\ DA 17 Lt v3 \Ji&tj‘:&D(:ConfigurationManagera R i& ta)ct 2
LFedhelTifEEin.

Settings.designer.cs C7AY T D

[global::System.Configuration.ApplicationScopedSettingAttribute ()]
[global::System.Diagnostics.DebuggerNonUserCodeAttribute () ]
[global::System.Configuration.DefaultSettingValueAttribute ("00:01:00") ]
public global::System.TimeSpan ExampleTimeout {
get {
return ((global::System.TimeSpan) (this["ExampleTimeout"]));

}

DefaultSettingValueAttribute‘ét\ 7D‘\)19 |\7°D/\°7__’( 7_:-|f’( +®[]9 7(:3“7:%3—%)7:@(:
ENZIEICLTLREN, TURNYUDT7AILICHEO. BDIZZOTI7HIL e nE 7.

A > 24 > T=E hitps://riptutorial.com/ja/dot-net/topic/54/
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Examples

D

TAOY3FVEIDOONTNNTTELT.
KeyValue™~7 P

Dictionary<int, string> dict = new Dictionary<int, string>();
foreach (KeyValuePair<int, string> kvp in dict)
{

Console.WriteLine ("Key : " + kvp.Key.ToString() + ", Value

F—

Dictionary<int, string> dict = new Dictionary<int, string>();
foreach (int key in dict.Keys)
{

Console.WriteLine ("Key : " + key.ToString() + ", Value

D

Dictionary<int, string> dict = new Dictionary<int, string>();
foreach(string s in dict.Values)
{

Console.WriteLine ("Value : " + s);

alL 73 z=zLl=2TA473F)D

// Translates to ‘dict.Add(l, "First")' etc.
var dict = new Dictionary<int, string> ()
{

{1, "First" },

{ 2, "Second" 1},

{ 3, "Third" }
}i
// Translates to ‘dict[l] = "First" etc.
// Works in C# 6.0.
var dict = new Dictionary<int, string> ()
{

[l] = "First",

[2] = "Second",

[3] = "Third"

}i

+ kvp.Value) ;

" + dictl[key]);

https://riptutorial.com/ja/home

208



129 %

Dictionary<int, string> dict = new Dictionary<int, string>();
dict.Add (1, "First");
dict.Add (2, "Second");

// To safely add items (check to ensure item does not already exist - would throw)
if (!dict.ContainsKey (3))
{

dict.Add (3, "Third");

HBENWI. A VTIOYELTYTEIEDLTELS. A UTO/FRICTANTADEDICZ . get
EsetE BXITH. TINODNSA—5EEDTT

Dictionary<int, string> dict = new Dictionary<int, string>();
dict[1l] = "First";
dict[2] = "Second";
dict[3] = "Third";

EXO—F Baqar VY RERED., X—DBIZICENTHWSE. A VT HIIDEEZILT.
AL J |< v—7 7:(ConcurrentDictionary<TKey, TValue>

var dict = new ConcurrentDictionary<int, string>();
dict.AddOrUpdate (1, "First", (oldKey, oldValue) => "First");

ey hFTYyTI—REZTHILLD

var dict = new Dictionary<int, string> ()
{

{ 1, "First" },

{ 2, "Second" },

{ 3, "Third" }

}i

*_1 b\“&) %I :/ |\ IJ 0)%;7“ % : t bs‘?%i j—o *—b\“ L/fé: ('\ (i N KeyNotFoundEXceptionbsz EI_
é ContainsKey o %@7\:&3\ i fContainsKey L/ —C%@% 9: T 0 L/ContainsKey o

if (dict.ContainsKey (1))
Console.WriteLine (dict[1]);

ZNIZIEMOBNET. Eo2LTFTETH-HDIT1. EHBDOIC1. 2D, ZhIF/NTH—T
VZICTBEDHNET. WICH. DEICT S EMTEETT

string value;
if (dict.TryGetValue(l, out value))
Console.WriteLine (value) ;
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= % Case-Insensivitve¥—%& L £ 7,

var MyDict = new Dictionary<string, T>(StringComparison.InvariantCultureIgnoreCase)

ConcurrentDictionary .NET 4.0&

DALY RMCTFIOCRTEEX—EDRTDORLY Re—D kL o2yvavELE
.a_o

A AT AD

4 X 9 \JZO)‘;Dictionary%TKey, TValue> t ‘&(é& L/?g—o

var dict = new ConcurrentDictionary<int, string>();

721X

aga*r VY KR 7!7\7:{ L\O)Add( "y LhE BAD. Y (:2'30)7_"—/ \—A—RK td-"DAddOrUpdatebY% )

AddOrUpdate

1 AddOrUpdate (TKey key, TValue, Func<TKey, TValue, TValue> addValue) - 5’(_7--)§l17c’f('\‘ét 5'(_/0)/\

THEL. X—DF 533N 5LTXx—HS5LTH %,

2AddOrUpdate(TKey key, Func<TKey, TValue> addValue, Func<TKey, TValue, TValue>

updatevValueFactory) - éhf:% LT\ E(—bf'ufc'f('\\ ij':‘i 5(—7)\‘?'?(:?6(3\ x—¢& G)’\7%
LE .

ENIckeylllT TIC LT W e, BTHoTHEE/FT S
string addedValue = dict.AddOrUpdate (1, "First", (updateKey, valueOld) => "First");
X /23T 5D DICDTOTDET S

string addedValue2 = dict.AddOrUpdate(l, "First", (updateKey, valueOld) => $"{valueOld}
Updated") ;

overload2Z2 LT. 772 NJELTLWET S EEHTES T,

string addedValue3 = dict.AddOrUpdate (1, (key) => key == 1 ? "First" : "Not First",
(updateKey, valueOld) => $"{valueOld} Updated");

=5

E’ ?’ é Z t (& Dictionary<TKey, TValue> t Dtéj—o
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string value = null;

bool success = dict.TryGetValue(l, out value);

D FE=IX

2Ly REe—DETEEI3T %2004 Yy RFA—NR—AO—KH0NF 7.

X—oThETHEM. X—hLixnw[]l&ELET.

string theValue = dict.GetOrAdd(2, "Second");

MLz, 772b)elLTET S

string theValue2 = dict.GetOrAdd (2, (key)

=> key == 2 ? "Second"

IEnumerable”* S Dictionary>.NET 3.5

IEnumerable <T>M % Dictionary <TKey. TValue>% L&X 7.

using System;
using System.Collections.Generic;
using System.Ling;

public class Fruits

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

var fruits = newl[]

new Fruits { Id = 8 , Name = "Apple" 1},
new Fruits { Id = 3 , Name = "Banana" },
new Fruits { Id = 7 , Name = "Mango" 1},
i
// Dictionary<int, string> key
var dictionary = fruits.ToDictionary(x => x.Id,

NI

DYy hNFYTI—REZTHILLEDS

var dict = new Dictionary<int, string> ()
{

{1, "First" },

{ 2, "Second" 1},

{ 3, "Third" }

value

x => x.Name) ;

"Not Second."

)i
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17
X—¢EFDETBHICIE. renove P VY RELT T,

bool wasRemoved = dict.Remove (2);

CDI—REFTHE X—EZDODBDLENE T renoveld. SNIcX—DETNTHLEINICH
ESWETT—LELET. X—DT4o0v3+VICLEL. 2oHENT . fase’EThT 713

ZAa—2hIBA.
X—D& . LTXx—%LL5ETHDIINTT.

dict[2] = null; // WRONG WAY TO REMOVE!

NTX—IIETNIEA. OFLLICEZ nui1 -

75363—/\0?0)?_& %g—é(:‘d\ Clearj\ \/ “/ F% L/Clear o
dict.Clear();

Clearj—ét\ @Count‘do(:—t; @ij—bfx (iéhi@/bo

ContainsKeyTKey

Dictionary(\—- *—bfﬁ)éb\t")bk%g’é(:(j\ ContainsKey (TKey) 7L Y v F%UL/_C\ TKeyg’r 70)
X—&LEF. COAYYRIE, Xx—DICFTBEE(Cpor B LET. HUTIL
var dictionary = new Dictionary<string, Customer> ()
{
{"F1", new Customer() { FirstName = "Felipe", ... } },
{"C2", new Customer () { FirstName = "Carl", ... } },
{"J7", new Customer () { FirstName = "John", ... } },
{"M5", new Customer() { FirstName = "Mary", ... } },
}i
Tl [T saheEShez LT T,
if (dictionary.ContainsKey ("C2"))
{
// exists
}
ContainSKey} Y F(j\ Dictionary<TKey, T\JaLuel\T%E g—o
) AR ZIC
KeyValuePair® X b &9 %
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Dictionary<int, int> dictionary = new Dictionary<int, int>();
List<KeyValuePair<int, int>> list = new List<KeyValuePair<int, int>>();
list.AddRange (dictionary) ;

Xx—D)X bzd b

Dictionary<int, int> dictionary = new Dictionary<int, int>();
List<int> list = new List<int>();
list.AddRange (dictionary.Keys) ;

D)2 hed 5

Dictionary<int, int> dictionary = new Dictionary<int, int>();
List<int> list = new List<int>();
list.AddRange (dictionary.Values) ;

ConcurrentDictionaryZLazy'l C9 % &. L7295

ConcurrentDictionaryld. X ¥ v ¥ahodDx—=IldFlELAEVET. FEAED. AY I Dk
CLDOLRLTLES. LAl FTYVIIMOMICT. JVUTXIXMNDZOIXMED . X
XYVAIIMTHR>ESTLLOD

DILY R Ux—DEhnic. ICF 55TV Mo aL 2y IavilEan. YoFrJvT
OMMEN. ATV RETSHCPUYYV—REFTIVIIRNEIZTHAT)YY—IMIZED
9. OUVYV—IXbIThsaHpnEd. ChiZICHTT.

ConcurrentDictionary<TKey, Tvalue> & Lazy<Tvalue>ZHDE DI EMTELT. 74 T 7 (3.
ConcurrentDictionary®GetOrAdd * ¥V v RIZ. [CAL VY3 VIlENIEFET I EMTES L
WSZETT. LazyF 7V ML CDHLHEBDH VI TN LazyF TV bDTH S/
H. HEVICREVEEA. LILT VI VIS NIvalue7 B/NT 1 GetOrAdd * Vv R io &
NIcHDPDHZET HDIIFEDT. Slazy®Value 7 BT A IFTNEE A

public static class ConcurrentDictionaryExtensions
{
public static TValue GetOrCreatelazy<TKey, TValue> (
this ConcurrentDictionary<TKey, Lazy<TValue>> d,
TKey key,
Func<TKey, TValue> factory)

return
d.GetOrAdd (
key,
keyl =>

new Lazy<TValue> (() => factory(keyl),
LazyThreadSafetyMode.ExecutionAndPublication)) .Value;

XmlSerializer7 7YV T hDOXx vy yvald. ICIES2IEMHDIT. T 77U5—yv 3y
DICLDOMLET. FLT. SO EMHIDEITENODHIILYVI) TS24 THS. VD
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TOvX o4 YA OILTHEATY ) —ODLET. :_@@ConcurrentDictionary@@(i\ WA=Rd
2474 LOYOTIROYZIISVIEAD. 7T )5r—yavnsriEYDIITELE N
EW>Z¢ETT. Thld. ConcurrentDictionary® T Y. Lazy

private ConcurrentDictionary<Type, Lazy<XmlSerializer>> _serializers =
new ConcurrentDictionary<Type, Lazy<XmlSerializer>>();

public XmlSerializer GetSerialier (Type t)
{

return _serializers.GetOrCreatelazy(t, BuildSerializer);

}

private XmlSerializer BuildSerializer (Type t)
{

throw new NotImplementedException ("and this is a homework");

}

F 224 U T%E https:/iriptutorial.com/ja/dot-net/topic/45/
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59: P & |Progress

Examples
o7 7a L AL sR—b

IProgress<T>‘g\ %67Dy—va%wjDy—y"?(:?éj:&)(:?%ij_o :0)‘3:\ %?67&
AV RedszlTHET.

void Main ()
{
IProgress<int> p = new Progress<int> (progress =>
{
Console.WritelLine ("Running Step: {0}", progress);
1)
LongJdob (p) ;
}

public void LongJob (IProgress<int> progress)
{
var max = 10;
for (int i = 0; 1 < max; i++)
{
progress.Report (i) ;

}

Running Step:
Running Step:
Running Step:
Running Step:
Running Step:
Running Step:
Running Step:
Running Step:
Running Step:

P N O o J o U1 W O

Running Step:

CHDI—RETHE. MTEINEZENHVET. TNIF. 1progress<rs.report () F VW RDIC
INs-H. BICTEMHBHICLTHWENWLEHTT.

IProgress?>

System.Progress<T>7 EZ—C‘;\ Report () 7L \/ Y |< %?%7:( aAre t (: lJ_C < fié A :0)7( \/ Y |<
‘JIProgress<T>’( )7—7 I ’( Zb\l’?) (\: é ht‘(l\ %j—:&b\ IProgress<T>* ’V Z |\ é né t % (\:
Progress<T>TU<—§ hébfc'ﬁ {0 E ‘é'o

var pl = new Progress<int>();
pl.Report (1); //compiler error, Progress does not contain method 'Report'
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IProgress<int> p2 = new Progress<int>();
p2.Report (2); //works

var p3 = new Progress<int>();
((IProgress<int>)p3) .Report (3); //works

& 224 U TDEIProgress & https://riptutorial.com/ja/dot-net/topic/5628/M-t- £ iprogress--t-
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