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Windows (3) Summary

Universal Windows Platform development /NET desktop development i i i
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VB, JavaScript, or optionally C++. NET Framework. The Visual Studio core shell experience,
including syntaz-aware code editing, saurce
code cantral and work Item managem ent.

#4— Desktop development with C++
Build classic Windows-based applications using the power of the
Visual C++ toolset, ATL, and optianal features fike MFC and...

Web & Cloud (T}

@ ASPNET and web development % Azure development

Build wab applications using ASP.NET, ASP.NET Core, HTML Azure SDK. tools, and projects for developing cloud apps and
JavaSeript, and €55, creating resources,

) Python developmen: ) Nodejs development O
Editing, debugging, interactive development and source control for Build scelable network applications using Nodejs, an asynchronous
Python. event-driven JavaScript runtime.

Q) By continuing, you agree ta the icense for the
visual Studio edition you selected, e also offer the
ability to download other software with Visua |
Studio, This software s icensed separately, as set
Gut in the 3rct Party Notices o1 i its accompanying
license. By contining, you also agree o thase.

I [ Datastorage and processing I |nlt;  Data science and analytics! applications icenses.

Lo<ation
Ci\Program Files Wisual Studich201 = Install size: 602 MB

Install

B 1-1
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Universal Windows Platform development: %1% Universal Windows Platform S5 N LT, A%
FEVE AL EE, AT DM AR S

.NET desktop development: Vil WPF 5% Windows Forms N 2. Console W TR FFHAR tH
BEEZIEREF.

Desktop development with C++: F T &£ 8L (1) 3L T Windows [N R . WA A Visual C++.
Active Template Library(ATL)&X, Microsoft Foundation Classes(MFC), %% st Ik & &1 .
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Python development: 7% cookiecutter. Python 3, LAKHT5 Azure 28 H.I0 T HMISCH, Hokh, BT
DLTTE AL 5 Python LA A4, 41 Anacondas

Node.js development: Visual Studio 2017 SZHFFIBT TH 2 —, HH W& HKILLE R Node js 1 & 0
P 5 T -
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ML(Machine Learning, #1354 >]). 1% LAEFEAHE—L8H T4 Azure SF 5 1 Azure SQL Server (it 2T
RSP AR LR

Data science and analytical applications: 7] LUKt R, Python Fil F#IX —Fifi 5 —ilday A A TAEfE. AT
DA X 6 1 A 8 5 b e T 40 A 10 N R

Office/SharePoint development: f THJ#%5F Office Al SharePoint W)Y, WHE Office IN# i
SharePoint fift ¥k /7 M1 Visual Studio Tools for Office(VSTO)MZL I .

Mobile development with NET: Visual Studio 2017 I SZ #¢ [ = FE 8 FF K BR 2 —, ARVHEH Xamarin
B i0S. Android B¢ Windows N 2%,

Mobile development with JavaScript: 5 Mobile development with .NET J5MBL, {HiZTAEMEAEH
Xamarin, M2 1fH Tools for Apache Cordova Fll JavaScript &I & N HF2/7

Mobile development with C++: =F R KHE 2 —, AFMH C++4I# i0S. Android &Y Windows
TR o
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e Game development with Unity: Unity &—/MTH 72 HEAWRIGE -G DBe IR T KA . % TAE
A SSVFEI] Unity HEZLQU%E 2D A1 3D di k.

e Game development with C++: 7 $5#/ii ] C++H1 DirectX. Unreal 5}, Cocos2d %5 Il 3 4% o

e  Visual Studio extension development: 18I FJ7E Visual Studio H 5 FH 38Ry o SoHr 4 0AD 43
P MLAEGH, EfTFHT Roslyn 428 D)6

e  Linux development with C++: Windows 10 7% T —/~%%5: > Ubuntu [¥) Linux Bash shell [J1ET. %L
R GBI — 4 HRIZE T BUEEAE Linux s Visual Studio J&4T 18 IR T«

e .NET Core cross-platform development: NET Core J& 4T 5T & JF K —MIAT Hik. % LAERE AW
@IEE.NET Core NHIFEF?, L3l Web N HIFER

AEPEAHITERR
BISATAB P RIRG], HEeke S TR . Rl
e  Universal Windows Platform
° NET desktop development
e  ASPNET and web development
e  Azure development
e  Node.js development
e  Data storage and processing
e  Data science and analytical applications
e  Mobile development with .NET
e  Mobile development with JavaScript

° .NET Core cross-platform development

P TR IR 26 A 2 SEARRE R o 0 RAE 222 R RS IR IO AL % 1 Individual components 4%, e
HBLE 12 s A 51 AT ARSI e £ B 2 e as B AL ft

Installing — Visual Studio Professional 2017 — 15.2 (26430.14)

Workloads Individual components Language packs

Ll Summary

Cloud, da

Location

NET Core runtime

NET Framework 3.5 development tools
NET Framework 4 targeting pack
NET Framework 4.5 targeting pack
NET Framework 4.5.1 targeting pack
NET Framework 4.5.2 targeting pack
NET Framework 4.6 targeting pack
NET Framework 4.6.1 SDK

NET Framework 4.6.1 targeting pack
NET Framework 4.6.2 SDK

NET Framework 4.6.2 targeting pack
MET Framewsrk 4.7 SDK

NET Framework 4.7 targeting pack
NET Native

NET Portable Library targeting pack

tabase, and server

Azure Authering Tools

Azure Cloud Services core tools
Azurs Computs Emulatar

Azure Data Lake Tools

Azure develapment preraquisites

Ch\Program Files [x86)\Microsoft Visual Studic'\201T\Professicnal

v Visual Studio core editor

The Visual Studio core shell experience,
including syntax-aware code editing, source
code control and work item management

@ 8y continuing, you agree to the license for the

‘isual Studic edition you selected. We also affer the
ability 1o download aother software with Visual
Studlio. This software it lizensed separately, as set
out in the 3rd Party Notices or in its accom panying
license, By continuing, you also agree to these
licenses.

Install size: 602 MB

Install
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BFER IR B0 EmbaBAf LM KA, REZAF-NIMEABIFT. &8k

g R IR 1-2 AN EHT .

Visual Studio %8 = AN 3L INES — AN EEAFT L FEIE S0
WHIK, WK 1-3 fix.

Installing — Visual Studio Professional 2017 — 15.2 (26430.14)

Warkloads Individual components  Language packs

Choose your language pack

Chinese (Simplified)
Chinese (Traditional)
Czech
English
French
German
Italian
Japanese
Korean
Polish
Fortuguese (Brazl)
Russian
Spanish
Turkish

Location
Ci\Program Files Visual Studio\2017

FE 1-3

Summary

~ Visual Studio core editor

The Visual Studio core shell experienee,
including syntax-aware code eciiting, source
code control and work item management

© 5y continuing, you agree 1o the license for the
Visual Studic edition you selected. We also affer the
abiity 1o download other software with Visual
Stueio. This software is lieensed sepsrately, as set
ut i the 3rd Party Motices or in it accompamying
license. By continuing, you ko agree o these
licenses

Install size: 602 MB

Install

— HERE T AR AT AR SRR ), AT LA PE e  EF T Install #2425 REHEA AR ]
e R e P DL 2 EXHTRE I 1-4 PR, MR Q2B L MZALE, 5 2ad R b sl g RNl g
SRR R VSR B B T AT ORI HE AT D VAR M, IR 1-5 PR FKEREE Visual

Studio ST LRE, T AT DA LI AN 15 HEZ T I

Visual Studio

Products

Installed

) Visual Studio Professional 2017

Acquiring Microsoft Build
5%

Applying Microsoft.ServiceHub
4%

Cancel

Available
Release
;'9] Visual Studio Enterprise 2017

Microsoft DevOps solution for productivity and
coardination across teams of any size

License terms | Release notes 152 (2643014

Install

%
1

n
X

Welcome!

We invite you to go online to hone your skills
and find additional tools to suppart your
develapment workflow.

Learn

Whether you're new to development or an
experienced developer, we have you covered
with our tuterials, videos, and sample code,

Marketplace

Use Visual Studio extensions to add support
for new technologies, integrate with other
products and services, and fine-tune your
experience.

@ Need some help?

o Check cut the Microsoft Developer

Community where developers provide
feeclback and answers to many cemmon
problem.

Get help from Microsoft at Wisual Studio
Suppon

1.10.30640.0
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i Whether you're new to development or an
experienced developer, we have you covered
Release notes with our tutorials, videas, and sample code,
Modi launch =
7 Marketplace
Repair Use Visual Studio extensions to add support
. for new technologies, integrate with other
Uninstall products and services, and fine-tune your
) experience.
Available
Release
x
W) Visual Studio Enterprise 2017
Microsoft DevOps solutian for productivity and
coordination across teams of any size Get help from Microscft at Visual Studio
License terms | Release notes Support
Install
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1.1.2 3i={T Visual Studio 2017

#—WIZAT Visual Studio 2017 I, BiANIEEZ, WK 1-6 Fin. WS E LA Visual Studio 2017 FHEF, R
MIASHRIRIRE S, BN IRAR 2 ) 2 ie 8 k088 . (AU R jik A 8 i Visual Studio, M2s 2Rt
Microsoft Live /7 o

XAIAT R 2 Visual Studio STHFz %S 11— Visual Studio 1 & AT REIEHE S FIHCM AT F i
o XATEES. BXIMP ST Not Now, Maybe Later 4% .

bizERe, Bt —oeb R, AIARPREEA Visual Studio. {HZE SRt 8.

1.1.3 Visual Studio By =G ?

RIS IRl “S2HE7. TMEMI IR 22«08, WERFTERE 7. TEQIEEX AN TIRERT, Microsoft BFFL TAER—
o NIRRT RN GRS AR e R . — Ok, K2 BT RN S AT PN B2 AN T RIS 1)
Microsoft o AATTE — A LB G4y, — WU B CAER R A . A a Hofh 54y, H T U5 MR DIfE,
EL 2 Team Foundation Server, B¢ 0N FFE 5 & AT 2 AN 7] i Microsoft stores.

H TR N U 2 ANEL 543, Microsoft £E Visual Studio 45X Gy Z (A BIN T —NEIK K R
BoRh, FREMIK 2 T Visual Studio IDE I EZE G4y . WIS FokUl, ©NARERIFR AL HIF— M0 &
%3 Visual Studio FITA LT, EIEREAAL, WG EAESIESE e LRE. W—PMR&HSE S a3k
B SR ) HoAb e 5

AR YR, Visual Studio 2017 W5 T —/M e R X SR VFId I BN IRSS WIERE, A L5
DAL S IRTE . 4R, T AT B I h T3 8, MRS i

BRI —805r, M P A< BoR7E IDE WA EMARESESR). mRRE TR LM@E 1-6 Fir), e
F 3 Account settings 5545 . HiiixBEE, S IT—EHECINE 1-7 FroR), R BURT AP ERIK = 40y, g
Visual Studio 55 AN 7] K 7 RHGE K o

B” | Quick Launch (Ctrl+Q) P = B x
Help Bruce Johnson = n

= BJ Bruce Johnson
brucefobjectsharp.com

Account settings._.
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Personalization Account Visual Studio

Bruce Johnson Professional 2017
bruce @objectsharp.com

License: 30 day trial {for evaluation purpeses only)

Manage Visual Studio profile
Your evaluation period will end on Saturday, August 5, 2017.

Sign out
Check for an updated license

Your personalization account is used to roam settings across
devices, and to provide other personalized services. Unlock with a Product Key

All Accounts

=. Microsoft account Remove
! actiononspertscom@hotmail.com

We need to refresh the credentials fer this account.
Reenter your credentials

BE  Vicrosoft account Remove
Bruce@Objectsharp.com Apply filter...

Add an account...

E1-7
FRR A — P ok g AR IC B SO R AR R A5 B AN, 2B IS AL — A U AT 1845 71 Microsoft Live
I JarIIES

1.2 Visual Studio IDE

% —XJH 3] Visual Studio 2017 i, 4 BoR—/ N IEHE, $878 Visual Studio IFFERC & IF R IEE . %I FESE LT,
B3 FF Visual Studio 2017, BEHIEERTPAFFUE TAE T, Wik 1-8 iR,

W) start Page - Microsoft Visual Studie ¥ & Quick Launch (Ctr+@) P - o x
file Edit View Project Debug Team Tools Test Anelyze Windaw  Help Bruce lohnson ~
- i - - - P Attach.. | B _

v . "
g = Selution Exploter - rx
H
o rd
i
H]
N Open
s Get Started P
= Get code from a remote version
g control system or open something Developer News

Leam abaut hew features in Professional 2017 en your loeal erive

See what's new in the NET Framewark Checkout from:

Announcing .NET Core 2.0 Preview
Explore what's new in Visual Studia Team Serices £ Visual Studio Team Services 2

Today, we are announcing NET Core 2.0
Praview 2. We have mads improvements
that we want to share and that we wou...

ReCe nt 2. Open Folder NEW Wednesday, July 5, 2017

% Open Website .NET Framework June 2017
Cumulative Quality Update for
Windows 10
Today, we are releasing a new
Cumulative Quality Update for the .NET

New project Frameworic It is specific to Windows 1...
NEW Wednesday, July 5, 2017

&1 Open Project / Solution

Search project templates 2~
Enhanced app usage monitaring
Recent project templates: and investigative features in Azure

Application Insights
ASP.NET Web Aj #
B ASPNETWeb Ap.. Have youi been looking for the

i Class Library c Microsoft Azure Marketplace image for
Jenking on Azure? We removed it beca...

@i Coded Ul TestPr.. C# NEW Wednesday, July 5, 2017

B web Performanc... C# Announcing the Solution Template

for Jenkins on Azure

Have you been looking for the
Microsoft Azure Marketplace image for
Jenkins on Azure? We ramaved it beca...
BE it beiias . NFW Wednesdau lulv § 2017

9 WPF Applieation  C¥

& ModelingPr.. Modelin

More news.
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1) Get Started #5, FLh A SRR HE T —245 45 T Visual Studio i H F IME B

FETHIR A AR S — N I RE P Z i NSRSk B B 4L Visual Studio 2017 IDE L. 2 AT HAAL
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3. XML SCRS ., BRBILA SR, e BoRTE XA K DA g . 4T — A SO s Al — AN
IR, DMEAEIX LT IT (0 SCPE 2 TR AT V4.

TGRS TR A O XL TSN BN F BT XTI R N RE, B
NI SR f0dE: 474 Solution Explorer £ Properties, ZcfllH Server Explorer 1 Toolbox. Z=flff) 1. H % [14b-F4r
B (BB E YIRS . MR TRE DR, & DS BIT, e AT B 2 R o —
AR, RGO SWxiTEaE k. TAEHRIFR, EHA EASER 3 KR, WK 19 KA EAPR.

EEI Chapter 1 - Microsoft Visual Studio ¥ & Quick Launch (Ctr+Q) P = O X
File Edit View Project Build Debug Team Design Format Tools Test Analyze Window Help Bruce Johnson * m
- B-Q@d| ?- Debug = AnyCPU MELE-CT RN =
g Toolbox Heatmamm * 3 X MainWindowxaml B X MainWindow.xaml.cs Al Properties - X g‘f
= =
3 | search Toolbox [ e e e — 5|8
=
'é 4 Commen WPF Controls - i Type Button g
= Gn )
® I Border Arrange by: Category =
GV Button q Al
CheckBox i 78 Text Glock
B Combob H HorizontalCo... | |[= EI:| =
ombobBox i
& DataGrid VerticalConte... | TT lEI JIRRIE
# Grd ~
Bl Image scrollViewer.C... []
Label
A e s - [f]m we @[EE] ¢ b ||+ commn
S ListBox : LA
GDesign 1 HExamL nEm
. Content (TextBlack) E\J
®  RadicButtan [ Button (button) - & Button (butten) -
[0 Rectangle | Title="MainWindow" Height="35@" Width="525"> 4 4 Miscellaneous
StackPanel B <Grid> - ContentString...
== TabControl | <«TextBox x:Mame="textBox" HorizontalAlignment="L¢
[T] TextBlock El <Button x:Name="button" HorizontalAlignment="lefig = Comtentfempl..
<TextBlock TextWrapping="Wrap" Text="Text BLd ContentTempl...
B TextBox </Button>
P All WPF Controls </Grid> -
4 General v |100% =| < Ochanges |0 authors, 0 changes | 4 »
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—& T AF e R
Bt B —AFEER G, FTFRKXEGImE, 3£~ Debug E£.
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Y& T Visual Studio 2017 IDE Z Ji7, AT AR G5 —AN ] 1) N AR P SRR an A A L rp g — L84
28R, AN AN AR ) Hello World 7+, #8547 =I5, wTLAH] Visual Basic NET 8, C#K5E K.
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Mew Project
P Recent

4 |nstalled

4 Templates

4 Visual Co
Windows Univarsal
Classic Dagktap
Web
Office/SharePolnt
NET Care
MNET Standard
Android
Cloud
Cross-Flatform
PoOs

Test
b w0s
WEF

b Cnline
Marme:
Location:

Salution name: Chapter 1

Gelting Starte

MET Framework 4.52

B
K]

B
g

)8

- Sortby: Default

Crass Platform App (Xamann Farms or Natne)
Blank App (Universal Windows)

WPF Application

Windows Forms Application

Console App { NET Core)

Console Application

Class Library [.NET Standard)

Class Library

ASPMET Web Applicetion [MET Framewsrk)

Chlsers\bruceSource\ReposiProfessional Visual Studio 20017,

Vesual OF

Wisual C#

Visual C¥f

Visual C#

Visual T

Visual T

Visual Cif

Visuel C#

Visusl C#

t X

r-B

Syarch Installed Templates (Clri+E)

Type: Visual €0

‘Windows Presentation Foundaticn client
application

[ Create directory for solution
[] Add to Source Control

M Templates X 1i% £ WPF Application((X — I 7EAR 75 /5 Visual Basic 1 Visual C# N, BFEF 75 4 Windows
T), # Name % & 4 GettingStarted, 25 ¥ OK #%4l. X¥aIE—AH 1) WPF NI E, EEE NI
f T IR S E MR ¥ 7 & Chapter 1 77, Wil 1-11 1 Solution Explorer % I H 1 fTn. XANTFLAE 1 A Sh7E T #L4L
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A
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;_'gl Chapter 1 - Microsoft Visual Studio Y & Quick Launch (Ctrl+Q) P - O x
File Edit View Project Build Debug Team Design Format Tocls Test Analyze Bruce Johnson ™ m
Window  Help
Q- B-LRH 9D - *  Debug ~ |AnyCPU P start - ¥ _ 5
? MainWindow.xam\.cs ~  Solution Explorer v o x §
E [ T o
: 5 “ AE- o-s5ca =2
= A 2 ]
:o Search Solution Explorer (Ctrl+;) P v
= %] Solution "Chapter 1' (1 project)
o 4 [c*] GettingStarted
g b M Properties
g P =B References
£
o o - 31 App.config
P L1 Appxaml
P I MainWindow.xaml
66.67% ~ [fx| 8 mz A ] »
QDesign T EXAML nE®
3 Grid ~ Eerid -
El<Window x:Class="Getting_Started.MainWindow" =+
xmlns="http://schemas. microsoft.com/winfx/2006/xaml a
xmlns:x="http://schemas.microsoft.com/winfx/2006/xa
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File Edit View Project Buld Debug Team Tools Test Analyze Window Help Bruce Johnson ~

‘o - B2 B 9D - - Debug ~ |AnyCPU - b Statv F i 7= N B
w

E WELIIELIREL RERRE MainWindow.xaml.cs ~  Properties > X 2

= =3

g - @ Name  btnSayHello ¥ 8

é Type Button ‘g
3

5 B [Conten x] s

3

. TextBox Arrange by: Category

8_ 4 Layout
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ScrollViewer.C... []

100% - [fc|me e @ 4 ¥ 4 Common
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ﬂJ Chagter 1 - Microsoft Visual Studie ¥ & | Quick Launch (Ctrl+Q) P - o x
File Edit View Project Build Debug Team Tools Test Analyze Window Help Bruce Johnson ~ m
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E MainWindow.xaml|® MainWindow.xaml.cs* - §
§ [ Getting Started « %3 Getting_Started MainWindow - | @, isayHello -1 g
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0 referenc 0 chang 0 autho 0 change: - 2—
public MainWindow() ]
{ =

InitializeComponent(); 2
! g
L]

private wvoid b_!:nsayHello_clic.k(ohje(t sender, RoutedEventArgs e)
{
MessageBox.Show("Hello " + txtSayHello.Text + “!");
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(5) Akt D EdE s Uil AR E R AL RV S AR

(6) MFETAEXGERMD, FR BT, (%X 3 a0~ Oy e,

(7) AT HEF )G 3R

(8) R4, MUAE Error List Al Output % 1 & £

(9) HLARBEER AR HE, JFBH Visual Studio 2017,

Ja BEFE AT A E ] IDE, AFHTERFS B O TAE RS, K38 Visual Studio 2017 W] 58 S R 7T
RIAFRMKETAE. R PIESNEE I RN G AR Visual Studio 2017 B ] 5 F (114 % fe HE 92 %
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40

BT W o

FEANE

o CARE A B T A

o WAL IIAT R

o ZEMAAE A S I AT E A
o (NE R IR A I

o IMEFAFH LR

e FJH Live Unit Testing

AERKIBTH

T 7F www.wrox.com Rl 322 A5 EISBN 5(978-1-119-40458-3), TT DL R & AT AT . AHSCUEALIS
O ST SCAE BT AR 5 %6 B ) SO e

TESAFFFROSFE S, NP IR S e R — o WA 27 F R A A o, 7R A= B B st A7)
TRIT R IR AN B FH 28 22 1T LA BHE TR R B BEEAT IR 100 fi5 (%203 K U5 T IBM /A ] System Sciences Institute
PO ). RN, VR 2 MR S ARG R AE AR FR L S AT T ST AR B0 RS0 AR, S Phid ol
fa RN SR AR T S H ALK, R BN S 35 ZEHAT o ARTRTHE — MR RSB B ZhAER, B
ZHTIWRKR G P M A SR It R —E B ciii, A TTER &N AT RIRE LS, Rike
fTIE AR IR TAE

Visual Studio 2017 A —MWEHES, WLRE . PATFCIRNEAA G . AT E A HR ol o0 gd, .
IBATFNEBR, 0 BH G o] e DK s A g AT A

10.1 % —/A-X A #)

I B0 4 55 AR HME S B F B, 30 DR A 0 P 4] 48 2300 B T P FE A R AF I D g . Fisie b, A 4rig it
7 FABIPATER T SR S BTN Z AR AR B (EURE, AR R i 2L Bevh, AT U I TR AR e 2%
FRASAEL . A T B — a0, SERFE — BUHX AR B 24 2 g SIS H B8 . € Subscription 2§
17— CurrentStatus 2~ A7 J&YE, 1ZJ8 PEHE 257 KT PPRES R A4 — AR

VB

Public Class Subscription
Public Enum Status
Temporary
Financial
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Unfinancial
Suspended
End Enum

Public Property PaidUpTo As Nullable (Of Date)

Public ReadOnly Property CurrentStatus As Status
Get
If Not Me.PaidUpTo.HasValue Then Return Status.Temporary
If Me.PaidUpTo > Now Then
Return Status.Financial
Else
If Me.PaidUpTo >= Now.AddMonths (-3) Then
Return Status.Unfinancial
Else
Return Status.Suspended
End If
End If
End Get
End Property
End Class

C#

public enum Status

{
Temporary,
Financial,
Unfinancial,
Suspended

}

public DateTime? PaidUpTo { get; set; }

public Status CurrentStatus
{
get
{
if (this.PaidUpTo.HasValue == false)
return Status.Temporary;
if (this.PaidUpTo > DateTime.Today)
return Status.Financial;
else
{
if (this.PaidUpTo >= DateTime.Today.AddMonths (-3)
return Status.Unfinancial;
else
return Status.Suspended;

}

AT ACHS i BE T LA Y, TSN 4 MUB R 425 CurrentStatus JEMEHE TR itk A2 4S8R
T H ) 55— SubscriptionTest MR, TR ZEPhmm— NN 5%, &5 vEE S AR AT sl 4h —A
Subscription X} %, ¥ B PaidUpTo J&{E, i CurrentStatus JE k2 50 S IEMSE K. s, ket ik,
BEEPAT IR T 3 Sz s tE i — MRS 4

Visual Studio 2017 07 —ANAI 5 Bh AR CINAR T H, M TIREAE . &% TR R LAG g —AN It 5 0y
Z 1, XL AR S Gl — S AP IR IZ AT . ARITEA N AE S L 10.7 5. 2R, BIMEA—AN L HRATLL
FB AR T, WA B ANE AT ARV R e, Visual Studio $&(E T —AMSATHI51EE, %5187
TS, I TR, A IRRLE . Bk, TR B S AR R A7 74 i () & 1t BT AT o
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BN FE MR EE AR, 7 EM{47E Solution Explorer "% HMIRIAH, 4RJ51E$E Project | Add Unit Test. iX
SR — NSRBI /7% . Unit Test BEBRACELFE — N EEAM IR, S SR TE, WrF T
AR BIIT 7R . X T iZnfl, Tk iRZar4 4 SubscriptionTest(117AEEIA Y UnitTestl), LA E—ANIHRAZE:

VB

Imports Microsoft.VisualStudio.TestTools.UnitTesting
<TestClass () >
Public Class SubscriptionTest

<TestMethod () >
Public Sub TestMethodl (
End Sub

End Class

C#

using System;

using Microsoft.VisualStudio.TestTools.UnitTesting;
[TestClass]

public class SubscriptionTest

{

[TestMethod]
public void TestMethodl (
{
}
}

HARFRZHEATT RS A RN, AN E S B, M3 E AR
HIRTTINR, IB AR SRR A LS B, Az 8, @i a2 20E . WRIrEL, V2 A T 1 fr
KA, (H—FRAT L %E & MethodName _ StateUnderTest ExpectedBehavior. %P i 51 () iy 42 27 52 W {f v] LU AR
A IR TR 481

LS Arrange/Act/Assert UG IR B 58 B E WA TR 1) {E(Arrange #557),
SRIGHATINR A 775 (Act 3853), 55 i e MR A 45 H (Assert T84 G0 RIEIGZ 77k, mASHERW T F oI

VB
<TestMethod () >
Public Sub CurrentStatus NothingPaidUpToDate TemporaryStatus (
' Arrange
Dim s as New Subscription()
s.PaidUpTo = Nothing
' Act
Dim actual as Subscription.Status = s.CurrentStatus
' Assert
Assert.Inconclusive ()
End Sub
C#
[TestMethod]

public void CurrentStatus NullPaidUpToDate TemporaryStatus (
{

// Arrange

Subscription s = new Subscription();

s.PaidUpTo = null;

// Act

Subscription.Status actual = s.CurrentStatus;

//Assert

Assert.Inconclusive();
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ERE— D ) 20, 14T MR LA R AR, iR RS B O A i ) R IE B Run Tests. JEAT
221 JF Test Explorer % 1, #11& 10-1 iR

Test Explarer

&3 streaming Video: Configure continucus Integration
Run All | Run.. = | Playlist : All Tests =
4 Skipped Tests (1) CurrentStatus_NullPaidUpToDate_TemporaryStatus Copy All

A CurrentStatus_NullPaidUpToDate_Tem poraryStatus 59 ms Source: Subscriptionfest.cs ine 11

I Test Skipped - CurrentStatus_WullPaidUpToDate_TemporaryStatus
Message: Assert.Inconclusive failed.
Elapsed time: 0:00:00.0595189

4 StackTrace:
SubscriptionTest.CurrentStatus_NullPaidUpToDate_TempaoranyStatus()

10-1

@ B KRB FEATMRA G —H 7 K, EH—A Test 4, £+ &4 Run FEE, T

JFHATETA Rk 4F6 MK, KA, T AEITIF Test Explorer & 2, FF4% 44438 /7P A k4549 m)
RALA 11-1). BT X FHZI, ETMAET LA T 4F Debug Tests 2R, AT X F ¥ &5
A2 KB P EATI KR A

M 10-1 Hm] BUE 21, R 1 8] T —ANAH 5 145 5 o 05 BIRR (B 3 L5 (1) =S8 ) R s iz il g Bk
10-1 AP A G 45 R R fEk . A —4571 B3R P Assert.Inconclusive K. AT ik, X2l
RATERECE LG RATEM, B SRS o S IR T 45 R BR T IR HAME B &5 SR AT Y
REE R, WS AR R PAT FR Sz (A

TERIE L IR, F3h4f A Assert.Inconclusive i54] o 2258 B HLITTIINA, 062005 bRt AT 1 24 (M 25 S 55-#7
DU MR, . FAAse Bl )5 32 H Assert. AreEqual #54t Assert.Inconclusive & 1), 41 F i ARHL T 7R«

VB

<TestMethod () >
Public Sub CurrentStatus NothingPaidUpToDate TemporaryStatus ()
Dim target As Subscription = New Subscription
Dim actual As Subscription.Status
actual = target.CurrentStatus
Assert.AreEqual (Subscription.Status.Temporary, actual, _
"Subscription.CurrentStatus was not set correctly.")
End Sub

C#

[TestMethod ()
public void CurrentStatus NullPaidUpToDate TemporaryStatus ()

{
Subscription target = new Subscription();
Subscription.Status actual;
actual = target.CurrentStatus;
Assert.AreEqual (Subscription.Status.Temporary, actual,
"Subscription.CurrentStatus was not set correctly.");

}

RVE B E T A 1R P 58 R TAR e AN W W ok, RS 2 IE s AT R34 3 NI —: Failed
Tests- Passed Tests Fl Not Run Testso A LUZAT AT AL JUS TR 2B k. EEESIT R — MK, 3
FAGEATITER M. Test Explorer T Run S & — AN FHg13R, W] DUEREIZATIIA2E 0. Bk
FEBATA AR, w8 D A A ARERY Cerl+-H e BY Shift+Crel+H RT3 AE, 7855 — AN S A LAl id),
SR )5 475 IF1%HE Run Selected Testso 18 1IE3E MR RIS 2 )5, By Run A4,  DLEEHNG AT X L4l 41
TR AR, W 10-2 fios.
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Test Explorer * A x
S [iz-3 search P~
%] Streaming Video: Configure continuous integration -

Run All | Run.. > | Playlist : All Tests «

4 Passed Tests (1) CurrentStatus_NullPaidUpToDate_TemporaryStatus Copy All

@) CurrentStatus_NullPaidUpToDate_TemporaryStatus 8 ms Source: SubscriptionTest.cs line 11

@ Test Passed - CurrentStatus_NullPaidUpToDate_TemporaryStatus
Elapsed time: 0:00:00.0081198

& 10-2

(FEAMNKEZEZE—MF. LRI, EAMNKF FQRIATARL “GBid”, AEIATHE
@ Fr RA®) % 7 kT Assert i5 6], EARGI LA R R —4c Assert 8 8) K&, ) TR HARIA A &
% YR, R, FHELHGEANKNE, LF REAETEH T, XEHRALELTMXRRT 4
R, AT MR, AN A B L T AN Assert.Inconclusive 4] . AFFAEAT
MiX, AT Assert.Inconclusive & &) sh Bk £ MR E RS “RAK”. HAMRE Assert.Inconclusive 75
G Bt sRARKA B L2 TR,

FEREARGI, BAMNGR T — 56U, WAZAS I 2 T 6], DLre 7 g o) oAb AR B4t . SVl B
N B2 BRI — N A AW, ARIX AR S eI IR doe S o IR 1K 3R bR NIy 12
SR —ANTTT o XA (BRI UL T )IZT7HEH HAT A Asserto

PR S AR S P2 PR R A T SRR, U3 1 SRR Ji XL S ity 2 e R4, 80T
ERZTTEAEEE N RIGU) Assert T2 G BEATAREERAT . WRTTIEHA 25, SRR 3G R S . BUR
gk, JHEHIEEARAT A S AWTE, I HAT AT MR Assert TERIIIZHL, AR AR DR RGO 2R i R .

10.1.1  {ERFFEFRIRMIR

FERE— e TR Z 1T, 267 & — FAE Visual Studio 2017 " Wl HEATMIK . AT (K503 F 491 #6826 25047 fih £
WAk, RS AL T — ANRITH o, A BVRER AT AN GE Tk e H A T I GIe? SE Ml
WRITH T4, AEIRJZ K XML 350 H SCAFr, R0 H SOPFsi by b 3l (S0 H SCAE 2 T BEA AR O s |,
ME— FOAN ) 2 AT 200 H R o AR/ BRI H I, e it — MRHERNET SEPERE 4. X ML S B DX A
+, Visual Studio LEH M MUIRITH , I B Bh 7 Hr I H A I, 0 2RI A 3 AT e .

PR e v A AR AN T VAR AT T 0 SRR e DK | i el T SR PE AL 28— AR P AR ) A A DK 491

1. TestClass #%

BEAN K 0BT 2 25007 T- DA (] TestClass FEPHEREAT AR o TZAr OO T A 41 5 2200 2 A Ak
GORE R, AR TR A B A 0K 2R e R 9 AT S AL R AL o ZEXT Subscription 28 N A & T — A
SubscriptionTest X, HAr1d T TestClass F¢E. HHT Visual Studio {8 FREME &AL 2 IR B2, RIS 44
FRAEANAHIKM . SR, KA RUF (9 A 44 205 (a2 ZEMRA I 28 00 Test J5 8K 0 T4 38 R i Ml I )

2. TestMethod %514

FEAR B ER AR T TestMethod HPE, Visual Studio 18 % MEMAS AT HAT IR SR . AR F,
SubscriptionTest 2 ] CurrentStatus NullPaidUpToDate_TemporaryStatus J5i%:k5ic T TestMethod #5%. [FAE, ik
SRR 2R AAHICIN, R4 Visual Studio SAEAHFFH KA M. RE WL, 765 E B 510 A B 25
HETER 2 RR, BRI 2 Az A = SRR TEA RIS R, X U B,

10.1.2  HAbik4rE

WIHTHTI&, Visual Studio H AT 1 R GE A IRAE R DX MR By BEAb,  Janr AT AR 2 Ry
A PR T 2 A5 6 o X2 RnT LIOE I 5 I B AH 2K Properties B 11 sl FLAR IR A K V5 ) A5
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2] B T A R PR

1. Description 4%

BRL kg I3 A 49 4 P PR 2 R v A4 B, 9 DUV 2 IR AR A A A AR, X A FRAS 2 DX 3Bk i D e
B PIXAN B, AT {f ] Description 451k, &5z — A String XS KL, T H AR 2 SR AR S 41
FHIRHHARSS B

2. Owner #14
Owner FEMEWEZ —/ String KRR MSE . ZRHEH TR WA . 45 808 M ar e 32 1.

3. Priority 4F1%
Priority F¢tEH T8 @ MBI AR B, 32— Integer RIS H. B MNANERLAAT XL,
AR U SR A 9 4 5 O e 2y, RN 38 AT 2 IS8 2R 0 s N ] DA S A 20t Ak 20 0 FH 491

4. TestCategory 4514

TestCategory J5PE#32—A String ZKAM S, L WRKRIR—AH P e XA 55 Priority H50E—#FF,
TestCategory FEI: 5Lt FAR#E Visual Studio 2B, (B A HFHEFRIAF AR M. — MRR B8 24251,
RAENI 490 250 —A TestCategory 51k

5. Workltem #¥ %

WorkItem 5% AJ £E T A/E IR IR I 22 45 (41 Team Foundation Server) 30U F 9 BEE 2 — AN 2 A AR B gl
IR € — D EZ A Workltem PR RAE LN ILA DIRe AT 0, T BUCTIRE B AT A& . MR A TE I
%5 12 A48 Team Foundation Server.

6. Ignore 414
SHIR 7 VLN Ignore Bk, TS HIZAT 8. A Ignore FEMEM HVEASIELT, AL BRENRIZITH)
aiRyIR .

@ VT3 Ignore 4F M4 8 B TR K, KMZE T BTA MK S k.

7. Timeout 4%

DA RT e S DR R 25 T i DAL T 2R T, 461 78 i DU P i SR AN D e b S0 7R —ANRe 2 IR I (R B N 52 e BR T
T8 3 4 5 2% 1 2 B AR MR I8 B2 T BRI 28 10 8 LA, AR ] DAOSHI XA 9] A ] Timeout 51 FTER I (DL &
oM ALY, a0 AR TR o X AT DURA ORAE HRIA B R A I3 A 4] 4 2 e o

VB

<TestMethod () >
<Owner ("Mike Minutillo")>
<Description("Tests the functionality of the Current Status Property")>
<Priority(3)>
<Timeout (10000)>
<TestCategory ("Financial")>
Public Sub CurrentStatusTest ()
Dim target As Subscription = New Subscription
Dim actual As Subscription.Status
actual = target.CurrentStatus
Assert.AreEqual (Subscription.Status.Temporary, actual, _
"Subscription.CurrentStatus was not set correctly."
End Sub

C#

[TestMethod ()
[Owner ("Mike Minutillo")]
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[Description("Tests the functionality of the Current Status Method")]
[Priority(3)]
[Timeout (10000)]
[TestCategory ("Financial")]
public void CurrentStatusTest()
{
Subscription target = new Subscription();
Subscription.Status actual;
actual = target.CurrentStatus;
Assert.AreEqual (Subscription.Status.Temporary, actual,
"Subscription.CurrentStatus was not set correctly.");

}

IXBACHS N R AR H) CurrentStatusTest 5y A TIXBLBRME, R TIX SRR HE . B THROLH BRI ShRERI 5
HASVRIAME BAL, EZIR B E R 3, JEEE N Financial. 5, XBACHSIESE, 40 R MRRHE
AT TS 10s(10 000ms), 32 BHZ IR FH 91 2R L

10.1.3 EytMik#0 Code Lens

FATTIAH & — LEEAMNI AL, T T 5 4 BRI Code Lens Dfig. K 10-3 7R 7 — AN ICINAM LS, 75
B UATIT AR, XA 2 Bos AU g A8

References HERZ I /E U2 — 2R IO/ R BRI T RSER RN AT Sibs b, IXEWAE I
B AR XITIEATINIR. Visual Studio 2 IXPIT Z A RAAEME R, Romizdllik gisfrid,

PATIASE, BIbR 2. & T AR IR TR 45 R o 18] 10-4 2 AEBd — AN IN o i) bR (n4hAT 77

Assert.Inconclusive ).

T TTimeout (10009) ]
Test Not Run (Alt+1) restcategory("Financial")]

[TMEOUT{ 10000 |
Test Skipped (Alt+1) restCategory("Financial®)]
b | Oreferences

© | 0references

B FRA S E MRS ¥ R 7R . M8 10-5 Fros i EFR i,
Y RAE Test Explorer HF {5 E(FT & I

FEGN B 10 AT P N B

B 10-1).

Bl public void CurrentStatus_NullPai Gl pu\blic void CurrentStatus_NullP
‘ { {
[/ Arwanga Arrange
K 10-3 Kl 10-4

S FIINRGR A HAME e ZRUT

1 Test Skipped - CurrentStatus_NullPaidUpToDate TemporaryStatus

Message: Assert.| lusive failed.

Elapsed time: 28 ms

4 StackTrace:
SubscriptionTest.CurrentStatus_NullPaidUpToDate_TemporaryStatus()

Run ‘ Debug

_/estCategory("FInancial™)]
b | Oreferences

=] public void CurrentStatus_NullPaidUpToDate_TemporaryStatus()

o

K 10-5

AT AT

PRI, K BoR

Mk

A EEE, WE 10-6 Fix.

Al LU A Run R0 18

A Nia

Ak, el EAEH] Debug B A

RSN D2 HOFT, HARA S X AT B

@) Test Passed - CurrentStatus_NullPaidUpToDate_TemporaryStatus
Elapsed time: 17 ms
Run | Debug

est(_ateqo”} [“FIfancIary]
0

=] publlc v01d CurrentStatus_NullPaidUpToDate_TemporaryStatus()

I

10-6
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Code Lens Jjjﬁé}% ?ﬁfﬂlﬂ]ﬂﬁt, ﬁt‘j Tmeiﬁ%j—(% ° 10-7 @»{:’l\ Tg 4 references | 1/1 passing
%ﬂ’ﬁ%, ZIK*E“%EE@‘IJH\MLQEK%{{"@LEﬁO public DateTime? PaidUpTo { get; set; }

RIS EHAE R, WA E KRB, R R ;fff;;“;t'ftif'f’cajif:‘intstatus
TCIRR AT IE DL - PaidUpTo J& I LTI S8 —MERER I, — A5 ocillik L
W T PaidUpTo J& 1k, %A% LI T o CurrentStatus J& 1 F IR <28 3K

Ny B CurrentStatus JEPERFLICIRAH, RN T . HAEHX—HRaEN, S EBRNERz%R, ik

DHRUR SR, a0l 10-8 fiow.

& 10-7

Test Duration [
0 CurrentStatus_NoPaidUptoDate_TemporaryStatus 15 ms
(/] CurrentStatus_NullPaidUpToDate_TemporaryStatus 14 ms
Run All | Run
2 references | @ 1/2 passing
[T] public Status CurrentStatus
Kl 10-8

102 #52 F| 8754t

FIHBA I, AT T DR ) 2 LU S DU 451 2 T+ B A K H I b i . IRAE, WFSE—F
DRI B 264, B DX A8 P 2o R IO T SRy o A2 BRI 91, 7 DU P A8 AR o ) DA 31— ¢
NN Assert.Inconclusive 57, FE7 IR M AR 56 o

IR R R FERTT AR I, R, AAFEE N R T —A AR, RGBT 7E. UL
TR S W RAR B, TEWIERS . AN R T T IEMFPRE . LG0T, @ % RuETy
Pl T R P R 45 R T TR o Nl T R R AT R R A A o AR AT OB, WK R SR Mz 45 RO 4R
TRRFA] . ScfF 2l Assert J8FR 2 (. BE4h, StringAssert JSA CollectionAssert 25435l T 7E AL String X% Al
X G IR E FAd R 4

10.2.1 Assert %

UnitTesting %4 7 25 (8] H1 ) Assert 22(7E AN B0 B 5 System.Diagnostics 44 F5 %% [11] 71 ) Debug. Assert ¢, Trace. Assert
JiEIREAE ) T X I AT S AR A R 2228 . JLEEAR T S 4 X o

VB

Assert.IsTrue (variableToTest, "Output message if this fails")

C#
Assert.IsTrue (variableToTest, "Output message if this fails");

B ANSHOIOE EIRRI A IR I, W B AR ST w0, WKt — 4 E, JF
ARPRIGHEE S

WIERA ZREBE, AR E R, AR St String 4% NS HL. RBREHT, AR
AKX — AR N B, T AR DU ] AT & Al H A T SR Ik, BRI T LU R T FR X 28 753

o IsFalse: KN4 Sl 411

e ArcEqual: WM MSHUL A IR HI1E.

o  AreSame: WAPINSHZTFIHIFE—M%.

e IsInstanceOfType: MK S HUEAJE AR T R S o

o IsNull: WHA—ASHRT .

AR SRS, A AT T, I BRI BT A N A SN T e kA, R TTIERE
ZAEHOT I, A A R T R A .
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10.2.2 StringAssert 2

StringAssert RE ARG REAN DY BEHS AT LU (1] Assert JEHIMr— N2 NSk, (g, StringAssert 4
SLEE String W E B2, IXAMEL T IRK BRSBTS A F I T B9 A o StringAssert eIt
FRI T = LA

e Contains: XM FRFRPRBUE DT

e DoesNotMatch: IR AT 47t AL R — AN IE M RIA .

e  EndsWith: XA FRFER 2T LR E R T AT H 4R .

e  Matches: WG F4F R ILHC— A IENIRIE .

o StartsWith: JK—FFF AR A IFRE I TAT R Ik

10.2.3 CollectionAssert 3£

LT StringAssert 25, CollectionAssert Z52— N T4 WAESHATW & 04BN, Fltn, W LT T i )L
Hjﬁ?:

o  AllltemsAreNotNull: X —MEA TR REA 51 H.

e  AllltemsAreUnique: MRX—MEAHE T EE K.

e Contains: MHA—MESGTRBAEIEE WIS,

o IsSubsetOf: MEIX—MEGREAZIEEHLESTHE,

10.2.4 ExpectedException §F%

AN, W PAT AT B AR 2 T R i o DU RS g S0 L S AR, (EAT S L X R AL P 2
G TR, BR T 7E Try-Catch Herb (5 FH -G 3G (0 5 M2 S T 73 4k, & 1T UM ExpectedException
TR IR B Bltn, RIS T CurrentStatus JEYE, WIS PaidUp (1 H IIAETT I H HIOX HL7FRE 5 — 4>
) A, UL R

VB

Public Const SubscriptionOpenedOn As Date = #1/1/2000#
Public ReadOnly Property CurrentStatus As Status
Get
If Not Me.PaidUpTo.HasValue Then Return Status.Temporary
If Me.PaidUpTo > Now Then
Return Status.Financial
Else
If Me.PaidUpTo >= Now.AddMonths (-3) Then
Return Status.Unfinancial
ElseIf Me.PaidUpTo > SubscriptionOpenedOn Then
Return Status.Suspended
Else
Throw New ArgumentOutOfRangeException( _
"Paid up date is not valid as it is before the subscription opened.")
End If
End If
End Get
End Property

C#

public static readonly DateTime SubscriptionOpenedOn = new
DateTime (2000, 1, 1);
public Status CurrentStatus
{
get
{

149



FlIERS # B

if (this.PaidUpTo.HasValue == false)
return Status.Temporary;
if (this.PaidUpTo > DateTime.Today)
return Status.Financial;
else
{
if (this.PaidUpTo >= DateTime.Today.AddMonths (-3))
return Status.Unfinancial;
else if (this.PaidUpTo >= SubscriptionOpenedOn)
return Status.Suspended;
else
throw new ArgumentOutOfRangeException (
"Paid up date is not valid as it is before the subscription opened") ;

}
5 2 WrARIR A 798, AT EAB AN D2 A RS R A AU 81, R T AR A9 7

VB

<TestMethod () >
<ExpectedException (GetType (ArgumentOutOfRangeException) ,
"Argument exception not raised for invalid PaidUp date.")>
Public Sub CurrentStatusExceptionTest ()
Dim target As Subscription = New Subscription

target.PaidUpTo = Subscription.SubscriptionOpenedOn.AddMonths (-1)
Dim expected = Subscription.Status.Temporary

Assert.AreEqual (expected, target.CurrentStatus,
"This assertion should never actually be evaluated")
End Sub

C#

[TestMethod() ]
[ExpectedException (typeof (ArgumentOutOfRangeException) ,

"Argument Exception not raised for invalid PaidUp date.")]
public void CurrentStatusExceptionTest ()

{
Subscription target = new Subscription();
target.PaidUpTo = Subscription.SubscriptionOpenedOn.AddMonths (-1);

var expected = Subscription.Status.Temporary;

Assert.AreEqual (expected, target.CurrentStatus,
"This assertion should never actually be evaluated");

}

ExceptedException 4 PEAN AT LU SR IR 1 5 A O RN, 3 i) EA O/ 7 5 1R S 2R DL e UM PR 28 2
R BIBEA 5 URAE TS, AT 2 S B0 R

10.3  Andbtbfeid 2

A I 20 g SAEIE AT IR T I AT AR R EA . B, RS Te I ] 7 Bl O T ORI 1)
A AT AT, AERE RO SE R S, I SRR 7 R BRI ARIR A o A8 A BRI (U SCAF R 48) 1)
TEIAAR G R Wbt . ARG S A A A BN 1 (4 755, Visual Studio $244t 7 KRR SCRE . FRE, JHT
WIAEAL AN BEIN B 510 AR AH N 7 vk o e PR EAT AR i
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WA AR B B RSP AT 20 D 3 AN AT S T8N0, A AR RN, S Ah—2E N
T AN o

10.3.1 Testlnitialize #A TestCleanup %¥1%

i JE S, AR —ANRE s MRS b AN B AT L AT BUE R 2 5, N 243847 TestInitialize Al TestCleanup
FEMEAE 7RI T ko XLk T 2 FR 2 b 1 A IR ) 5 B B0R, 2 e R OX LE B

10.3.2 Classlnitialize #A ClassCleanup #¥1%

FLAEBT, ORISR FEAN MR IS AT 2 AT ECE 2 5 b T IEFIRPRAS, B TR RE— IR i 14 R 2
BE a5 2 o MRRSE AT SR G137 A R 0 41 B, IR IE L0 AE T 31X — e AT USRI i 48] - 4 A7 A2l
Wk, SRS TR IC KT N Y ClassInitialize A1 ClassCleanup Fi{k. IX86 77k ibRic h static, Frid
3 Classlnitialize [¥)77 238 240454 — A UnitTesting. TestContext ZS 7 (154,

10.3.3 Assemblylnitialize 7 AssemblyCleanup $F1%

B AR LR ER AR BRI TR SR T H 200 o X TAEREAN IR B 3s AT Wi e A IR 1 Ty
2, BUE TR H 14T 45 K 2 Ja PATTE BRI 7%, aT LA JilbRid | Assemblylnitialize #11 AssemblyCleanup
Btk BT X T kAR H T B R AR ], R AN IR H e AR AN Tk T Bl B
Assemblylnitialize (¥ AssemblyCleanup Hf¥E. 524000 FRFR I —#, X8I ELAFRICA static, H
AssemblylInitialize #ic [ 77 V28 22047 — 4 UnitTesting. TestContext 37 1 5%,

X REFP B G ZR 0 b, R s AT — NI, s AT bRl T IR R R T

RAFHEATIZT Assemblylnitialize F= AssemblyCleanup 4514 649 7 kA EEA B TE9MREF , MR T E K,

@ Yo RA S AT HEATLT LRABAMEN, AR ALBATRE FOETAKE AR B N — N EATH AR, AR

A B IR G (ERAET REZL B4 Assemblylnitialize M8 2 A5 k), 28 F 24 %
Assemblylnitialize 452 &K KR 6975 k.

10.4 X IRE

e S MBI, DR5 R4t T SR B4, OFRE BRE AR, Rt AT DU K Edi iz 47 I 41,
I D9 I 8 A R AR AR R CR A B TR ) o BT LS 7R DU 28 b 2R O iR 0% 45 AssemblyInitialize
ClassInitialize J77%:/f] TestContext X %K SEHLIXELTfe . i FIARIDE R T 43k TestContext MM —F L, L
AN e

VB

Private Shared testContextInstance As TestContext

<ClassInitialize> _

Public Shared Sub MyClassInitialize(testContext As TestContext)
testContextInstance = testContext

End Sub

C#

private static TestContext testContextInstance;
[ClassInitialize ()]
public static void MyClassInitialize (TestContext testContext)
{

testContextInstance = testContext;

}
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10.4.1 iR

10.1 — 548 5 i CurrentStatus_NullPaidUpToDate TemporaryStatus 575 2 gl il i CurrentStatus J& 1 i — 4
PR HRSMEGXAN B, EFERS AT %, BAINEHEA 8 SNREMBE . R, X bsaER
BB, Wi RN RENRT CurrentStatus JE&VEREiH), MR RS AMESOIX LB, b T HPEXA R, w4
CurrentStatus_NullPaidUpToDate_ TemporaryStatus /5724 ffi—4> DataSource FF:, & —47 Hd iialis i 12 Jm 1k 1 — 4%
PEAT . BEZIEAS IR, T AR T T K YR

(1) Bz — A A Hh EHE i S0 (MDF SO AR P 32 SR A7 it 45 T DU B (PE RS 15 2 L2 26 #0) AEA]
Bl Ak LoadTest MUEHEE LU 444 Subscription_CurrentStatus

dbo.Subscription_CurrentStatus [Data] + X v
{I%. Subscription CurrentStatus F L % T bigint FrIR%I Id. A K ¢ [%] Y | % | MaxRows: 1000 o o
datatime %1 PaidUp, LA nvarchar(20)28% ) Status %1/, N ;d :;“;;0"17 —— ::::Zal
(2) ERPIRNINGE B 5D T A B ARSI, A B xlzzfggigzgiﬁ" g;‘::‘:r:‘;g
CurrentStatus J& PE & U1 BIMAE M1 B 10-9 Fros. e Temporary

* [NULL  NULL NULL

(3) MM A BN DataSource Rtk WK 5 | HEAE A IXANREE
M E RPN ZIE 4 E . ARG TestContext Xt % % dn $ 4t _ocalDB | DESKTOP-8CJGORH\bruce | CAUSERS\BRUCE\DOCUMEN...
SRR 109

@ Jo A% LocalDB £4#% & 3 Excel X, W& % 24 4n Deploymentltem 4514, Jm R X A2 5 SAk
FHEFE B —AMEE L, AT AR I AL AR R

(4) H5 N E RIS test 2o 1B IEHT 15 1) 4 17 ) TextContext, 1] TextContext M F 15 I £ It v iy £l

VB

Private testContextInstance As TestContext
Public Property TestContext () As TestContext
Get
Return testContextInstance
End Get
Set (ByVal Value As TestContext)
testContextInstance = Value
End Set
End Property

C#

private TestContext testContextInstance;
public TestContext TestContext
{
get { return testContextInstance; }
set { testContextInstance = value; }

}

(5) M), A A TestContext % 5 1y i) 24l , Il F X L8 %4 SK M 9] 482405 1 CurrentStatus_
NullPaidUpToDate_TemporaryStatus /5341 F iR

VB

<DataSource ("System.Data.SqlClient", _
"server=.\\SQLExpress;" & _
"AttachDBFilename=|DataDirectory|\\LoadTest.mdf;" & _
"Integrated Security=True", _
"Subscription CurrentStatus", DataAccessMethod.Sequential)> _
<TestMethod () >
Public Sub CurrentStatus NullPaidUpToDate TemporaryStatus ()
Dim target As Subscription = New Subscription
If Not IsDBNull (testContextInstance.DataRow.Item("PaidUp")) Then
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target.PaidUpTo = CType (testContextInstance.DataRow.Item("PaidUp"), Date)
End If

Dim val As Subscription.Status = _
CType ([Enum] . Parse (GetType (Subscription.Status), _
CStr (testContextInstance.DataRow.Item("Status"))), Subscription.Status)

Assert.AreEqual (val, target.CurrentStatus, _
"Subscription.CurrentStatus was not set correctly.")
End Sub

C#

[DataSource ("System.Data.SglClient",
"server=.\\SQLExpress;" +
"AttachDBFilename=|DataDirectory|\\LoadTest.mdf;" +
"Integrated Security=True",
"Subscription CurrentStatus", DataAccessMethod.Sequential)]

[TestMethod () ]

public void CurrentStatus NullPaidUpToDate TemporaryStatus ()

{

var target = new Subscription():;
var date = testContextInstance.DataRow["PaidUp"] as DateTime?;
if (date != null)

{
target.PaidUpTo = date;
}

var val = Enum.Parse (typeof (Subscription.Status),
testContextInstance.DataRow["Status"] as string);

Assert.AreEqual (val, target.CurrentStatus,
"Subscription.CurrentStatus was not set correctly.");

@ AT PR ADE E SQL Server Express 55 4132 4742\ SQLExpress . 423 SQL Server 5= 49 £ AL
£ RF, #®hE B Z EAELAE A DataSource HEIEF A F T 49 R G- B4 09, H oL, RIBA TEAT
SQL Server #= Visual Studio #9 & 4, % —KEATRKAT, THAL AR, Bk z, B0
RET 49 & oL IR IMA LoadTest. mdf XA 69% B AR FR . 3547 Visual Studio 49 & 4% 2414 SQL Server 5= 1)
#9822 AR FRGXAE ST VAW An LoadTest.mdf).

PATIZAMER A B, CurrentStatus NullPaidUpToDate TemporaryStatus 775218 1T 4 W (BRI AT Zoi 1 3K
HI—ATE) . BRRPATIZITVEN, #S W FER PR — DataRow X%, MR 777%iEid TestContext.DataRow
Ja P T IR BB R R AT Ui il W12 CurrentStatus J& PR AT, AF4 AT LAYE Subscription_CurrentStatus 2 1%
=17, WK S0 @ E RIS,

TEMEEN AT, EJaE—HRN T CurrentStatus_NullPaidUpToDate TemporaryStatus 572 ) DataSource 51 .
R 4 NSEG T3 NS TR BN DataTables 15)5— 15402 DataAccessMethod (%5, ‘EFi
T 44 2 F M\ DataTable IR W4T BRINEDL R, 1%{H°4 Sequential, {HBT] LA Random, M sLILEE KIS
AT DRI R i A HEAS ) (R T S o SRS AR 1) o e 28 ) R8s o5 B 110 b B WP Y50 A A4 K
7R, IR b Ty At Al

@ FAB IR B 64 4K A R T 2038 &, i 7T 48 1T Excel 8T & 44312 5 4% ¢9 44 (Comma-Separated
Values, CSV)XfFRIR3).
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10.4.2 HHAKEER

Y 5 HLCIR S b gt 2 B 3 N HFR P IR R . BRIk, S e 45 T DA AR O RE R AT, R ER
TRV N BT DLAT o XA LR T8 E) IFANE AR S IRAR DGR B B, AT
MR HIAR DA B NP AR i IR S PR B XORATE— . ik, P —/N &, il S
FREIE S, EEEMERLE R BRI —il.

TestContext X % ) WriteLine 7775355 —A> String 28 ) S H M1 — &4 String Format 5S4, AT LMEH X
oS Rk S E T 0 25 AT S M5 B Biln, 4 CurrentStatusDataTest 795750 N FARHD, i H I3k 4t SR i
MG B

VB

testContextInstance.WriteLine ("No exceptions thrown for test id {0}", _
CInt (Me.TestContext.DataRow.Item(0)))

C#

testContextInstance.WriteLine ("No exceptions thrown for test id {0}",
this.TestContext.DataRow[0]) ;

@ R %A% R TestContext.WriteLine 7 ik 40 3R M iR AAT 49 48 , 12 Visual Studio MK T EL20 £ 4y
i B AR AR R AT AT T A AZ 8, X AR R E KL R T,

MARIBAT5ERUGE, M43 BN Test Explorer & 1, TT{WJIKJ\:?TJ\_E"P?ﬂﬁﬂ'ﬂﬁ’ﬁ{'ﬂhﬂmm i
Test Explorer & 1 41F] 10-10 frzr, HAFIH 7247 Cog s Sl i) it #ooiiia.

G | [ search Al
-+ K Video: Configure continuous integration -
Run all | Run.. v | Playlist : All Tosts

4 Passed Tests (1) CurrentStatus_NullPaidUpToDate_TemporaryStatus Copy Al

".'-2‘," CurrentStatus NullPaidUpToDate TemporaryStatus 0 | Source: SubscriptionTestes line 23
4 Not Run Tests [*
@ Test Passed - CurrentStatus_NullPaidUpToDate_TempararyStatus (Data Raw 0}

Elapsed time: 000000106112

@ Test Passed - CurrentStatus_NullPaidUpTaDate TempararyStatus (Data Rew 1)
Elapsed time: 0:00:00.0000601

@ Test Passed - CurrentStatus_NullPaidUpTaDate_TempararyStatus (Data Row 2}
Elapsed tinve: 0:00:00.0000145

@ Test Passed - CurrentStatus_NullPaidUpTeDate_TemporaryStatus (Data Row 3)
Elapsed time: 0:00:00.0000105

&l 10-10

10.5 Live Unit Testing

Visual Studio 2017 H#34 7 —A 5 Tl AH G T BE, #XA Live Unit Testing. I BEFF R A A 0] LS
BRI PR TC I A e Dy s RIS S ARH 7 A FR 5, T AE AR i B (R PR rh S o i D R A LAl SRk ok

Wb = B T — A o

Live Unit Testing 1 7] i T Visual Studio 2017 /] Enterprise it 4%, I HAUEHF C#MI Visual Basic Hi H .

W2k 3 S Bl Live Unit Testing, )5, AT RS IRBUES T« X TT RN AL T G B B ae s e —
AREEE T, TR MR, TV IEEEAT S SRS, e PR CRE & 0T 52 5 1R SR G,
IHZATH IR . AR Live Unit Testing FIVERE R I, (HiX<SEAEIT KHE 17 LA .

WA HJH ) Live Unit Testing 1958 —ANEE il 5 FA UG, R ESHT RIREE NS, RTfeshli—
e SEI . RE X PO T IR 45 5, ik Live Unit Testing #EFZIZAT FE45 AR FR Wil il FEA R 006 A . IRk
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FEFE RIS W] LLIE ] Live Unit Testing, R85 F-RJA30'E, AU & 0l 8] —Frfse A TAE RIS

TE T H P ] Test | Live Unit Testing | Start fi74, J& 3] Live Unit Testing. 1X 4> 5% Live Unit Testing JEF2 41
BICIER o Fr 202 )5 ARRB R A% T 11 rh RO AE | ACREAT AN XK 2 B R (X T B e M 55 RS B 10-11
BR T XL,

v public static readonly DateTime SubscriptionOpenedOn = n

6 references | @ 1/2 passing

X public DateTime? PaidUpTo { get; set; }

0 references

- public string Subscriber { get; set;}

2 references | @ 1/2 passing

= public Status CurrentStatus
{
BX get
{
X if (this.PaidUpTo.HasValue == false)
v return Status.Temporary;
X if (this.PaidUpTo > DateTime.Today)
v return Status.Financial;
= else

K 10-11

WIRAEE 10-11 HHET 3 1748, SF B = AFMFFS. SubscriptionOpenedOn [ 75 WK I A& — A4k (1
Hikbrid, XERMH SubscriptionOpenedOn [T A MIHAHS CL )id@id . Subscriber 7 A& — "*@E'Jﬁﬁ%ﬁ,
KRG ST IZAT RSB AT ook . 15, PaidUpTo M HH 2 —AMy TAMMA €@ X Eikirid, XEMEAl
I PaidUpTo FR A TT I op 24 5 2 A AN RIKC T o it SRARURN T 0 R S el (¥ 2, W] A5 PaidUpTo (] Code
Lens 5 &, EEBRA—FRACli Ol . BHRETEAANHEXER, Phaam X, 2B anailidslg, m
10-12 7.

X Chapter10.Library.Test. SubscriptionTest.CurrentStatusExceptionTest
+" Chapter10.Library.Test.SubscriptionTest.CurrentStatus_NullPaidUpToDate_TemporaryStatus

X public DateTime? PaidUpTo { get; set; }

&l 10-12

ik BoREs EIRATAY, wIE ST I SE B AT .
10.6 FEKETNIR

IS >0 T 0o 4 5 AT FRe ke AT A 4R 2 23 Ay S U P I s 1k, AR e 58 T 9 O A
ZARINRFAA THEFAA R -

10.6.1 EHIEM

i B DU B 8 USR5 R B K 2 AR, mT Bl S 5 IR I AH DG K15 )8 . AT LAYE Properties e 1 5%

IXUefE BT i, SOBT NI VAT AN R . AT IR B E B CRBMERIRSINAT kX Ay S H] Properties

T AT RE . A, ENRKITE NN TestProperty 5590k B, AR MRy T AR, — A
FHeeEE I, 5T WEEIPRES . 6T Test View & U Properties 7 - 3EATBEALIARES 31 )5 18 o

VB

<TestMethod () >
<TestProperty ("SpecialDate", "1/1/2008")>
<TestProperty ("SpecialStatus", "Suspended")>
Public Sub SpecialCurrentStatusTest ()
Dim target As New Subscription
target.PaidUpTo = CType (Me.TestContext.Properties.Item("SpecialDate"), _
Date)
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Dim val As Subscription.Status = _

[Enum] . Parse (GetType (Subscription.Status), _

CStr (Me.TestContext.Properties.Item("SpecialStatus")))
Assert.AreEqual (val, target.CurrentStatus, _

"Correct status not set for Paidup date {0}", target.PaidUpTo)
End Sub

C#

[TestMethod]

[TestProperty ("SpecialDate", "1/1/2008")]
[TestProperty ("SpecialStatus", "Suspended")]
public void SpecialCurrentStatusTest ()

{

var target = new Subscription();

target.PaidUpTo = this.TestContext.Properties["SpecialDate"] as DateTime?;
var val = Enum.Parse (typeof (Subscription.Status),
this.TestContext.Properties["SpecialStatus"] as string);

Assert.AreEqual (val, target.CurrentStatus,
"Correct status not set for Paidup date {0}", target.PaidUpTo);

10.6.2 MiRFABER R

FRICIINAR A — AN 2 R e A R A IR (LA DR AT IE 3 TR R A R XA B, R — LR
FEMSE AR, EAE R E R AR AT e LAl . migese b, Soeiilil vl T IR 2 ARG EIE1T. B4,
FTCIIHE SRR AA A TR e 2

NET Framework [J—MIE2E A URSHER —MINEEIAFHIORA, PATER MR (B E A
RN XM DhRE R MPERER R, T RIS T 2B EE A, I R,
WL RGBT AR KRS0 o SRttt 6 IR B, SR AT LR — SR RIS, T AN ZE4H0X
G P R AE R RE T B

AP B R VT 1) S AR AR A AT 1 RORATAE S ORI XIS SR A # R EL . /£ Subscription 28 £, 4
DA MAESRS . 3R 912 CurrentStatus JE1E, K€ HID7 FIBLR A public 225 private.

R[N BRI, SO, W s

VB

DeploymentItem("Subscriptions.dll")>
Public Sub Private CurrentStatusTest (
' Arrange
Dim s = new Subscription()
s.PaidUpTo = null
' Act
Dim t = s.GetType ()
Dim result As Object
Result = t.InvokeMember ("CurrentStatus", BindingFlags.GetProperty |
BindingFlags.Instance |BindingFlags.Public | BindingFlags.NonPublic, null, s, null)
' Assert
Assert.IsInstanceOfType (result, GetType (Subscription.Status))
Assert.AreEqual (Subscription.Status.Temporary, Cast(result, Subscription.Status)
End Sub

C#

[TestMethod ()
[DeploymentItem("Subscriptions.dll") ]
public void Private CurrentStatusTest ()

{
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// Arrange

Subscription s = new Subscription();

s.PaidUpTo = null;

// Act

Type t = s.GetTypel();

object result = t.InvokeMember ("CurrentStatus", BindingFlags.GetProperty |
BindingFlags.Instance |BindingFlags.Public | BindingFlags.NonPublic, null, s, null);

// BAssert

Assert.IsInstanceOfType (result, typeof (Subscription.Status));

Assert.AreEqual (Subscription.Status.Temporary, (Subscription.Status)result);

}

LUER], i) F UL InvokeMember J7iEMTERAE A T . R, eRIRII(LELLN Subscription 35),
SR J5 I FH InvokeMember K 4622 CurrentStatus Ji i (GetProperty 45 2 s ) 32 2K, HIWr 45 245 4 Subscription. Status
A IF4EF Temporary .

10.7 IntelliTest

FESR IR TT 1, Visual Studio 2017 SIA M —/MIIRT) BE /L IntelliTest. ‘&7 Pex W H i)™~ 4), 24K, Pex Ji
H7E Microsoft Research 1 —EH ARG K. HAR IntelliTest 7] TRV 2 A RIFESL T, B0 AUELE S ol i b
TR U7 —— @ Wt IHARRS 58 4 A SR eI I (IR, B8 B nilli O g S 4, BB A a5 A pyaa 7t
OIS (R R TR o

HPAEIXA IR, IntelliTest 37087 P ¥R 0. AR 7. S FRE—AN Tk, N i ARG 52 v] LARHK
AR SRE BCE R A AT TR AT SR, R A s oI JRAT B s Gl d 30T
MAR, AT RE S A AR

BN —4 IntelliTest, g ZeA NS, M BT CEERAER: Run IntelliTesto XA A A,
AR B BRI, AT EA . TR A R, R RLE R DUTR U7, T VA VAN 0 B A 1 A )
Subscription 2,

VB

Private subscribers = New List (Of Person)
Public Sub AddSubscriber (ByVal person As Person, paidToDate As DateTime?)

If person.Country <> "US" And person.Country <> "CAN" Then
Return
End If

Dim existingSubscriber As Person = subscribers.Where( _
Function(p) p == person).FirstOrDefault (

If existingSubscriber Is Nothing Then
Subscribers.Add (person)
End If
End Sub

C#

public void AddSubscriber (Person person, DateTime? paidToDate)

{
if (person.Country != "US" && person.Country != "CAN")
return;

var existingSubscriber = subscribers.Where (
p => p == person) .FirstOrDefault () ;

if (existingSubscriber == null)
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subscribers.Add (person) ;

}

& 10-13 s

IntelliTest Exploration Results - stopped v O X
Subscription.AddSubscriber(Persor ~ @ P Run -] = ! 2 Warnings

@1 Q1 11/23 blocks, 0/0 asserts, 4 runs

- target person paidToDate | result(target) Summary / Exception Error Message D Details

@ 1 newSubsc.. null null NullReferenceException Object reference no b stack trace

@ 2 newSubsc.. newPerso.. null new Subsc...

4 »

10-13

FEE 10-13 #, 3d TIUABIRE . DROGHh A Sl el o, A IntelliTest IR AT PIAS LG
W fE target S5AMFIH, ATUUE 2IPTRAIEN DV RRIZIT IS H. SR, AT K — AR T

FETGEER IR B b, A — L5l ny 5 B S B e AR 45 R . R R T AR s A AN 7 k. bR
TR FAT ANk, BUAMERAERAT IntelliTest Z HIESE T KA H], whils 2SR P FE— DA%,

AT RN, RETE S AT E S BUATEOLT, WAAE R g i AnIs AT ol
o MREPTTEPEARMBH . AR FdE Go to Definition %41, HAAIN—ANRICIAIH , JHHT I8 04T
WAy, MBS, B, W RS B ST, RT DOZARA,  RRHAT IntelliTest K CRAFAILE S HLAE SR
frivee.

N T i IntelliTest 3 A AR X LE AT REAT (70 M 2000, 5 R8I 10-14, X B 528 2R T person 24

IntelliTest Exploration Results - stopped

Subscription.AddSubscriber(Persot = = P Run [~] ! 2 Warhings
Q1 91 11/23 blocks, 0/0 asserts, 4 runs
a target person paidTeDate | result(target) S 4 Details
© 1 newSubsc.. null null I [TestMethad] .
o [PexGeneratedBytypeof(SubscriptionTest))]
0 2  new Subsc.. newPerso.. null new Subsc...

public void AddSubscriber502()
{
Subscription subscription;
Person person;
subscription = new Subscription();
subscription.PaidUpTo = default(DateTime?);
subscription.Subscriber = (string)null;
person = new Person();
this.AddSubscriber(subscription, person, default(DateTime?));
Assert.IsNotNull{{object)subscription);
Assert.IsNull((chject)(subscription.PaidUpTo));
Assert AreEqual <string>((string)null, subscription Subscriber);
}

P Stack trace

K 10-14

WE 10-15 Jrzs 2 AR Bt sl ss AN EL. D TEBXAE, X IEEP I Views N EH ik
Events 3£ XA Z1 AR SR TR I R A i F o a0 IntelliTest A )@, XANFARRI AL S BoR—AN S
750 B 10-15 P AT T IEFE— AR AR, RS FEABAR A 8]E Subscription 28, ik
FZATING, A2 IntelliTest 5@ H T i) LK) 2o A SRR Py i S, i Suppress #Z4H(CLHAZ
Warnings [1/530), ZRHARKIES . (2 mBAE a2 0077, Bt Fix #4L(07E T A4~ + Warnings 75
Wyo EETMLT A5, M-I 00 H 6% Subscription 28, JF A VA 75 ZE 4 tH T

WU RITT 4 5 oo, SO H AT 3G w0 4 55 1 IHACAS, IntelliTest F L) RERL S — A 2% 04
oo BT B AN —E AWK R BTSN, IntelliTest &7 LLFE B K IT 6608 A ook, HiF
B AT . AR EATREAR I RN FE O, SRR o AR A T R TGV A s — 4
W 584 . P UABHEEAE S — A R oA & . AR, NIEAME—MRIFIE S, kB A CH
FEEAL ST/ RAW
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10.8

ARG T AT A ST R S AL D) RE I e B0 Visual Studio H # F TR HESE AR 4x i,  BEA]

IntelliTest Exploration Results -

stopped

% [ 2 Wamings |

2

CUE BRI I, T LUK E A R B Ok

FEMRHESE A A A B, T LUl A IR B 75 I S PGS o 8 W] LAY R AZAESE, SN IR P A

SubscriptionAddSubscriber(Persor = % P Run %
91 Q11— 11/23 blocks, 0/0 asserts, 4 runs
Warnings Event 4 Details
Object Creation (2) ! guessed how to create Chapter10.Library.Subscription iuess»‘a/cé;_:alzct;ry for'Subscription’ using visible APIs. Click 'Fix to
ccef it Factory.
1 guessed how to create Chapter10.Library.Person B e
public static Subscription Create(DateTime? value_null, string value s)
{
Subscription subscription = new Subscription();
subscription.PaidUpTo = value null;
subscription.Subscriber = value_s;
return subscription;
// TODOQ: Edit factory method of Subscription
// This method should be able to configure the object in all
possible ways.
// Add as many parameters as needed,
/} and assign their values ta each field by using the AP
}
A stack trace
4 K 5
Kl 10-15

M ARG . feJa, ATARIH IntelliTest X AT (FACRS B ool ut, (H AT BEBAT 2 2K B o %< o
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