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TERFRT LATE(ERSZHF Docker ROEMEHIETT, FEMILEMBEEZRPEIEILNET k. I
. K. £7F)

Docker A&

HEERN TR Docker B, ANTENB—LERIZRBIINETIEN. MNREBH—L THRSTHEN, 7
L& Docker 12HM97=EEAVALCE (https://docs.docker.com/glossary/) .

BRI (Containerimage) : —MIETEIEBRRAZAERIHIEEN "B" . RESSHBEK
B (PINSFMESR) BRI THREERNAERHSTICTERE. B8, — M RETRESINEMR
&, BM—E— BN T SR ERSE. CIRTFIRGEATERN.

Tif

D88 (Container) : Docker FBFAILH, — BN EF—NETETHONERER. H#iEgRS. EH
Docker %%, PUTRISIINREIESERN. TEY BRSH, BRITTUNE—NMEGEIES /N A88L
fl, HEBILUBSE—MEGEIESANELE, DIEEBNLIEEARSE, B ESLH.

frE (Tag) : ATHRENFRCEIRE, IARRGHE—REHOAERE (RBTIRASEHBERA
15) AJLAXS TR,

Dockerfile: — AN, HPESEIEFEES.

135 (Build) : MEBBEGAURIE. TTET Dockerfile IRHHIEEMLETX, LARMEEIXMEEH
MR EM AR — R RER. FATTLUER Docker #5< (docker build) SATERE.

BF (Repository, Repo) : 18X Docker HGRIK S, FARSEERTRBERE. BLCESEEHRE
MEEBEENZSNENR, Flil, —NEEEEET SDK (EMEER) , —MEGRRES=TE (FEm
BE%R) F. XUTARRILIAIRERIFNC. — 1M EEIEASNMFEESRAE, Flg—4 Linux B&EIM—
Windows 5%,

iEME (Registry) : ACERMEHERS. WTASHAHREGFRR, BIARGEMZFRZ Docker Hub
(ERET Docker 0E]) . —MNEIMFRBEREEERETZIHEICE. RIEECEAEEME
SRIFEFEIERMBAIIENSG. Azure BESEMERHLE—FHEME.

Docker Hub: 2FRNiEMER, AT EEEGFLENMEIIE. Docker Hub &7 Docker S53E
EiRS. ABSFABIEMER. WEMARSF] Web hook, BILAF GitHub 5 Bitbucket Fo4£5ERL.

Azure BESiTMIER (Azure Container Registry) : —fi] Docker SRIGZECEERINATLER, BHIE
AT Azure B, BT —PNSBFRY Azure BB ZRZEXRAGEMZR, FKATETLUER Azure Active
Directory HFIAPRYS ELFH T3 A%,


https://docs.docker.com/v1.11/engine/reference/glossary/
https://docs.docker.com/glossary/
https://hub.docker.com/

Docker AI{Ei¥M#&E (Docker Trusted Registry) : —# Docker j¥MFEIRSS (KEEH Docker NF]) ,
AILAEAZREE, AT AE—RER W AEREUER OMMEHER. WFHEEEEAESHTEENTAS
Bgckin, XMANEMGEE. Docker AIfEiEMZFRE S7E Docker Datacenter P, FHEEAILA
&% Docker AJ{EiEMEE (DTR) .

Docker #£XkR(CE): £tXt Windows 1 macOS FUFFATESE, RATFAEARMEE, ETfliia:s.
Docker CE for Windows 27 Linux ZX88#0 Windows a8 & &, Windows LAY Linux Docker 3
HLEET Hyper-V EHMNAY. ™ Windows Fe&FHE2EEET Windows i, Docker CE for Mac &F
Apple B Hypervisor #EZ8F0 xhyve hypervisor, BfE macOS 2T — Linux Docker FEHLEEHAH.,
Docker CE for Windows #1 Docker CE for Mac Z{X, 7 &7 Oracle VirtualBox 9 Docker Toolbox,

Docker fMVER(EE): JEMTF Linux ¥ Windows FFA&A IS4 Docker TEEE,

Compose: ST TEMABTENFETESAENAERN YAML XHETEdE. IUR— 8%
Nyml X (BUATEMINEG, AILAIBSHDE)  EFESNMNREEN— M RAER. S TXLE
Xfg, BlIRA—178< (docker-compose up) FEILASSRENSZBRNANEE, XITHISHE

Docker 4 EABNMEGREIE—BEE.

£EB¥ (Cluster) : —%H Docker FH\ALEIT—NEIIAY Docker FHNEE, LLNBRFAILY EBASD
IRSSSEB, DRIEEERRIZ N EN L. Docker SEEFRILAfSER Docker Swarm, Mesosphere DC/OS,
Kubernetes F1 Azure Service Fabric 326z, (U15{#FH Docker Swarm BIRERY, EH(EHH Swarm X
IRNIBRAFREEE. )

YRHESIZE (Orchestrator) : FESKIELEEFHN Docker ENEENTH, A5 IZEILALEIIBI—1
1T IE (CU) BE—MERMHNREREE RS, ST, BAITUSESRNE, k.
TEIYE. RSAM. SR, Docker ENEESE. wHSIEREHE—ATRLIET. 2Kk TR
MUES T1RGE. BEFRR, MWHSIEr-milRHEEEIRIERY"M (40 Mesosphere DC/OS,

Kubernetes, Docker Swarm # Azure Service Fabric) ZtBEHY.

Docker &as. BEGILEME

{£F Docker BY, FFRARFTEEIEZ—MNARRS, RAEBESKBIFTEE— SRR ET. 7&K
HEN RS, MEEEMRBAEHSERIT .

BITNAMNRS, XTNBIRESHEEACHTEZE— SRR, X1MERGRIBITAE Docker £l
. MBER[EVAIEFFRIMREL PC_EFHTAL,

FRARMZCHREFERIEMES, TMRTRLREE, R EEBEREFMEHRIRAS 12
WAADH], Docker 45T —145 9 Docker Hub RIRILEMZR, EftiRMHEEATRRGESEM
TEMEMR, LtHh, B ETLAEABIEFAGIEMZR, eI RBERAY Docker FR&ER.


https://docs.docker.com/docker-trusted-registry/overview/
https://www.microsoft.com/en-us/server-cloud/solutions/virtualization.aspx
https://github.com/mist64/xhyve
https://hub.docker.com/

[ 2-4 fE7R 7 Docker SPiREFNEMER, AREMBMZENXER. BEHEER7REEMANERS
MEMR.

Docker AL [ st Docker 2 |

—

il Do I A )

Docker;ub EiR
EHE

X =i Docker AIfE
Z S e
=R Azure BEEiEH
B, BANSESES = AEE
L aws e [ (REERRE)
Google BFa&iEA
=
D Quay AR
SCHREITR i
(BR55/Web) o

& 2-4. Docker KiEFIHESHIA &

ICRGHEIEMRS, TLALRIEEEFSITIATRINAERR, EhEr82 el EERERE LA
P, BEEXERETHITRAES, AESMNETEE, EEERET —HRIEEET.

LINXEER, EEERAEREEME RS2, haiEzin) ¢
o ETREUER, RETERATTHE.

. BB RGIEEBNE RN EIEREER(R. Fli0, WREFIMER Azure =, BPAFATAT
BEER BT Azure BESTEMERPEFMEIRGR, HMLMNEIERR/IME, MNREFIMZEARM, of
BEERLEER— NI PERAM Docker AIEEMZE.
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Framework
SEF.NET 198 IRZIn B AR FBf2FPRY, BMAMEZRaT{Hi%RE: .NET Framework FI.NET Core, &Ai]
ZEHEETREZ.NET FE&EHE, HIITUESNIZERERSE. ERXAEHEERAENARRE, &

EMESR, BURTESIMHA. AESHTIARIER FMERRISRE H— L2,

A\
—RREEIN
ANTFEXS.NET Core F1.NET Framework AUIEIRIRME THEEMNEA. T XNEBIFHENBIXLERE,

WTFIXLEENR, RfFER.NET Core F[ Linux B¢ Windows Be§RFF A B23LAY Docker BRSSUm A FFER

o FEBYER. flaN, FERIER Linux F25F0 Windows &8s,

o NAEFEMEETHMIRSE.

o TERBNEED, FESBREFRFRER, LUKEER "BE" , UHMEIR, ATTHHM
K, FEEGMEHRT LARESHS.

BEZ, EE—NHIVESMENET NARERFR, RIZIENET Core fEAENIAIERE. .NET Core BRE
1%, FEEMERATECHITEL ek,

{£F3.NET Core NB— MR, ER—EYEELE, FLARNEITETAR NET RARINAEER. 3T

MERBRNIRS|EMUNRSR, X—REMNEE, FABRAIREARRE.NET RGN BEERR
. (RECNEERERGEREM. )

WTIXLER, MiZfER.NET Framework R A=A Docker IR imM R

o NAEFEBIFERT .NET Framework, HEBEMKETF Windows,
o ZEEE(HH.NET Core 7~3Z§FHY Windows API,
o FEE(FEH.NET Core ASHFHISE=75HY.NET ZEEL NuGet &,

{%£F3 Docker #FZ.NET Framework F2FAJ LIKERRERE, BAKBHENEE. XHHN ¥R B
XFFEF.NET Framework S ARFFRRIESR N FER (40 ASP.NET WebForms, MVC Web App &,

WCF) MBS ITIERR, BtHEERT,

H IR

10 A Docker 75 #5144 NET Core B{.NET Framework


https://www.microsoft.com/net/download/framework
https://www.microsoft.com/net/download/core

o HFH: {BA) Azure =F Windows F25iIIE . NET MAEFCIINSILES
https://aka.ms/liftandshiftwithcontainersebook
o TPIRIFA: A Windows FeRiL{EH ASP.NET Web RIFEIIRCILERT

https://aka.ms/eshopmodernizing

A BIRT1ZEE.NET Core A& ETF Docker &3
IR FHTERR

T NET Core EBEHFIREERANTE, FILNBESKR, BREEN "BSE" . 28
RS, NET Core $RIREL.NET Framework SB{&AFNMEZ, MH, WMREESSPEA.NET
Framework, BBAWRET Windows Server Core ERliRGF0iZE B V%G, WNEREER.NET Core,
aJLAETF Windows Nano Server $5{&8k Linux & RI0ESEE5=(%, M Windows Nano Server &4t
&5, Linux RAEEHFELL Windows Server Core RAEGIRRE.

LEAk, .NET Core REFERY, ATARAIATLAGERA Linux 8 Windows e85k EPE IRSS imh FBfE .
SATIANER(FEB(ELSE. NET Framework, NJRBEZEZEETF Windows Server Core BV,

KTIEHEENET Core RUIEH, TIGHT 7 EIFHARYEIR,

EBESFLMERE

EMBN, NERENBRELIMESNFE (Linux F1 Windows) _EESAETTHY Docker R FHFER (K3
AN FHERSS) , BBA.NET Core E&SI1EH%ERE, FJ9.NET Framework 23735 Windows,

NET Core &37%F macOS, BRIRBEEATFAFE. HEEIEFEEEPEER Docker FHET, XANEH I
JE1T Linux 8¢ Windows, BIRIEFAIAES, FATTLAE Mac LIE1T Linux IR,

Visual Studio /3 Windows 27—/ 5#F Docker FFARIERMTIFAINE (IDE) .

Visual Studio for Mac 22H Xamarin Studio ;E{YM3EAY IDE, 1=1T1E macOS £, B3FETF Docker B
NEREEFA. XFHEE Mac _E{FERREAR IDE IFEARER, XMZE— N EFAEE,

FA AR R {FEH Visual Studio Code (VS Code) , B34#EF macOS. Linux #] Windows, VS Code BJ55EE
HENET Core, HZHFEREEOAR. VS Code B—MEERYRIESS, £ Mac LA VS Code,
Docker CLI #1.NET Core Command-Line Interface (CLNVECEFF AR B SMUN FAFER:, tHa{HERSE NET
Core EE=754w B8, U0 Sublime, Emacs, vi FIFFIRAY OmniSharp THE (EEESHFEREET) »

BR7 IDE f04miEss, BATERTLAERLNET Core CLI TR, BXFHAEFA.
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https://aka.ms/liftandshiftwithcontainersebook
https://aka.ms/eshopmodernizing
https://www.visualstudio.com/
https://www.visualstudio.com/vs/visual-studio-mac/
https://code.visualstudio.com/
https://docs.microsoft.com/zh-cn/dotnet/core/tools/?tabs=netcore2x#tabpanel_fXL5YCOYDa_netcore2x
https://docs.microsoft.com/dotnet/core/tools/?tabs=netcore2x

BFaB/MNIHLE—1hIRE

BARBBBENNIRSEE—REREFER, (Bt LUFERE ISR ST A S 28 AIM TR FAE iR
%5, T£ Windows 88, AJLAMFERI.NET Framework, {EEXEESFHRS G N, EHFIREER
HI.NET Core 2555 "EE&ER" . BIEMEPERESHT, FF.NET Core RURGATRLL(FERA.NET
Framework FUSRATUIMEZ,

{E&==s LeIEBHIERERIRS

AT LAGERIESRAY.NET Framework SR AEFRIRSHINERER (IESEFHR0) , E9.NET
Framework tB3ZiFEHERRINTER, MARRREERMN, ARG, BUNREFRSSE, XF
AEEHRIMBRSE KR, EF Windows Server Core, ZfE4E.NET Framework BB BA2KE T,

b2 T, NMREBEETRBEARREEMRS RS, NET Core A 2&R{FEIEE, EH.NET Core BIMEE
%, MEBEXEHRBEEETLIZ Linux B, BAILLE Windows Nano &, BIIERE, FEILERD
B, WA LUREEE.

MIRSHIBRERATRE I\ - BTEXER, TAGAREN, BRETXEN, KRN, Bl
BIEER, PERXEER, FTEFERZEIINET Core BRBHIXFE/NG, AHRIESLAHISSEE
&,

MRS BRAERTLALLFRA SRS D B A S M. LRI LAz UERSEI NET Core, EIAEHTAIM

ARSSEERTLARNE RS —ET(E, telLAFNfER Nodejs. Python, Java, Golang EEAftHAFA
HIBRSS—EETIF.

T BRYRFEPHITSBERE

WRETASHNERZTERMNEE. FHRIEFMSE, BBA.NET Core 1 ASP.NET Core & 24{FE1%EE,
ASP.NET Core Eb{&E4¢E.NET Framework 5HJ ASP.NET £ 10 ZLA L, mBEMENFEMIFRITHIIRS
K (80 Java Servlets, Go 1 Node,js) ki, BT FRMSTHIAL,

RAEHMIRS AR, RINBEFTEET/LEMNMURS (8F88) . FILAIGRRS RN, XEXEE., &
Linux 8¢ Windows Nano _E{&F ASP.NET Core B955{& (EF.NET Core iz{7RT) , AILAFEELVE=HIIRSS
SRR BT RS, HmEREMIZEREN S BT AOKREMR,
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A 1BR T1%EE.NET Framework &2 &S z3{CHIR
RiERF

RSN R FIFERFIN BRI RISkIR, NET Core ER+9EE, BEERZEBEBRANGS
T, .NET Framework {AA2— 1N FaRUIEE,

BMBENAEREEEZE Windows B8

BIEEAAE CURRAARSS, FRATATREEAR RS Docker ZNB8SKELERE, HIaN, thiFA8i@id Docker B
DevOps TIE7ifE — DS LURMIEEMEIFROMNSIAE., o, ZFBRNEFIMER, Fesikalld
EFENEAJHER — TR BT S BRI, EXUER T, BMFERFERS— MM
2R, 1LZRIAY.NET Framework RZFEFERF{$A Docker 1 Windows a8t 2LUIREBEN.

HXMaE, EEASHBERT, BRIAETEICENBEFRTEEINET Core &, MEALUERES
B1EHE.NET Framework A9 Docker g8, B2, JEEY ENFEEFRS, FEA.NET Core EHEFRIS
=, fFINA ASP.NET Core B—NFARSS.

FEE(EM.NET Core RZIFAISE=EEF NuGet &

F=HEFEIEERUEEE.NET Standard, XAMRET LULAASESTPNET iE228 ESCIHE, HhthEiE
NET Core, PFEE.NET Standard Library 2.0 FIFRSARBHEZRAY API N FE#SRELS 72, 7E.NET Core 2.0 #1
. MR EA LA EZERSMIBERINET Framework B (RAILASE A MRER) .

SR, ERSANET Standard 2.0 F1.NET Core 2.0 BT —LEoMGH, (BRAXH—Ltkiss . Fik
NuGet B3FE Windows A 881517, FEB(IAIEEARSIFNET Core, MIRXLEXIEHNNEEFEXE
BB HBAMIE Windows 2528 H{s&EF.NET Framework,

EESE(HH.NET Core AZI5AY.NET AR

BLENET Framework I ARTEZHBIMRASAY.NET Core (IBEABATAIERFHRD 2.0) hFHATTH, XLEAR
ARSI, BLELUERI.NET Core iRA (.NET Core 2.X) SR, MBLYLHAFTS NET Core
N BEREFERARITER, BlIRAREKELERESTIF.

T T —LEE#E NET Core 2.X AR AR :

e ASP.NET Web Form, 1Z¥ARREEENET Framework (. HaiFE&8ITLITE.NET Core E
75 ASP.NET Web Form,
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https://docs.microsoft.com/en-us/dotnet/articles/standard/library
https://github.com/dotnet/standard/blob/master/docs/faq.md#how-does-net-standard-versioning-work

o WCF RS, BAE—EE.NET Core 19 WCF Z i EER] LAFESRIERE WCF fRSS (BT 2017
FFHFRRRA) |, B2 WCF BIIRSS imSEILARSZ#5.NET Framework, X/ MZEAEERAINET
Core IRAFLINLAE S,

o  T{ERMEXAIIRSS. Windows Workflow Foundation(WF)., Workflow Services(WCF + WF)F]
WCF Data Services (JB&45 ADO.NET Data Services) R7#.NET Framework, &8t
fENET Core EX#5EA ],

bR THEE73.NET Core BREZEEHFIHIA, B ERIESWSIAEINET Core 1, FEEFIZRA]

2% CoreFX B9 GitHub FETR_LiHINA port-to-core ir&HIEH, TR XMIRHARS R ES

IBIXLE S| NEINET Core P— XK B REBMERMICR 7 REMXANER, MNREERXE L
FIHAFE LA M, TJLAE RS0 GitHub EANITE, LMELEARIFEISHNES. REEREOETEAR
171E, BILATE CoreFX G EEFHHA—NAIER,

EE[FRHAZIF.NET Core BIEST API

BLMERE, SE=FREEHASTIENET Core, i, BLE Azure BRSZIRMALT SDK, M SDK HASZ
#5.NET Core, (BIX2EMM, FiH Azure IRESREEP(FER.NET Core, U0, 7£2016 F 11 B 16
H, .NET Core A Azure XH5EEREE SDK BE& A T TUGhRA, HEEELERENERIR (GA) .

5iitER, MNRELE Azure FERIRSBHIZ iR AP IAASZIE NET Core, ERTLUMEANRE Azure IRSS
FEXTRIAY REST API BEETF.NET Framework B9Z ik SDK,

Hith&5R

e .NET Core IG5
https://docs.microsoft.com/dotnet/articles/core/index

o  Z{E.NET Framework Zl.NET Core
https://docs.microsoft.com/dotnet/articles/core/porting/index

e Docker EAY.NET Framework g5
https://docs.microsoft.com/dotnet/articles/framework/docker/

o .NET A

https://docs.microsoft.com/dotnet/articles/standard/components

RRF: TABRT, £ Docker R{EHER
A9.NET {E22

TRIEHERES T ROZ(FEF.NET Framework Bf.NET Core FRERAZE, BEWER, Linux FEEWIER
ETF Linux B9 Docker M (RIANELARSSSS) |, 1 Windows ZES/EEFAETF Windows Server £
Docker 4 (FEHNEIRSEES) .
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https://github.com/aspnet/Home/wiki/Roadmap
https://github.com/dotnet/corefx/issues?q=is%253Aopen%252Bis%253Aissue%252Blabel%253Aport-to-core
https://github.com/dotnet/corefx/issues/new
https://www.nuget.org/packages/Microsoft.Azure.DocumentDB.Core/1.2.1
https://docs.microsoft.com/dotnet/articles/core/index
https://docs.microsoft.com/dotnet/articles/core/porting/index
https://docs.microsoft.com/dotnet/articles/framework/docker/
https://docs.microsoft.com/dotnet/articles/standard/components

2R3/ RSB Linux 588 Windows 228

HF S4B S .NET Core .NET Core
BN A .NET Core .NET Framework
.NET Core
RISERIFRIMERER IR Bt -NET Core .NET Core
{&4 Wwindows Server RZFEFE -- .NET Framework
F( "EBIONARER" )E%
PN
EFBBMSHRARE( " NET Core NET Core
FRBOMNEER" )
ASP.NET Core .NET Core _NET Cor‘e(?&ﬁ)
.NET Framework
ASP.NET 4 (MVC 5, Web API - .NET Framework
2 FlWeb Forms)
SignalR iS5 .NET Core 2.1 (K#E) -NET Framework
i .NET Core 2.1 (kKfn/g) 3%
EERA N
i EERA
WCF. WF FOEfERIELE WCF in .NET Core ({X3zi% -NET Framework
WCF Z2Faie) WCF in .NET Core (R3Z#F
WCF B imME)
FEE(EA Azure B .NET Core .NET Framework
(RERTE Azure IRBEHRR -NET Core
{HSH NET Core fympys | (RRPTE Azure JRESHIRIR
SDK) 3755 NET Core R Fin
SDK)
l-‘gﬂﬂ A S el 32 =1
NET BeERAZiEEMFMR(ER S

E 52| Docker AISTISSHEUAVIRIER S, FE.NET Framework F1.NET Core Z[EfFEEAESR, AR
HEESHCERIERAERE SRR ERFMRE.

SFF Windows, BJ{#EF Windows Server Core 8¢ Windows Nano Server, X%t Windows fRAIZET
NET Framework B¢.NET Core N FIfEF I BeBBEMIARHE (A0 11S, LUK Kestrel ZEEFEE Web RS
%) .

XIF Linux, BEFFHEMHAY.NET Docker &R B LMERFHZIFZMAITIR (40 Debian) .
B 3-1 ZUIH TEURTFFrA.NET 1228, AJLAMERRVRIERFIRA.
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NET &R BRRFR S

'\

p |

el : .NET Framework Windows sl |
I 35, 4x Server Core TSN }
___________________________________ -

. =it
Windows EERIBERS
Kestrel
Nano Server N ——

Debian. Alpine %
Kestrel

B/ EahiEEER

B 3-1. {RIENET EZAIMR P FEIFHEIE RS

ARLERT, BIITeHEEREM Linux K1ThR, SEEFERIISEGMAREREREM, WAL
I E 2 Docker 1%, N, ATLARIZITEESNET Framework 1 Windows Server Core EAY
ASP.NET Core BlIf2—ME&, XITF Docker i, XHAARRIEANENIGE.

LEANERGEBFRFINE Dockerfile SIS, AILUBEIRE ISR FAFNETHINEMMRA, THE
BB RRISLA:

microsoft/dotnet:2.0.0-runtime-jessie |Linux EHY.NET Core 2.0 1517HY

microsoft/dotnet:2.0.0-runtime- Windows Nano Server FAJ.NET Core 2.0 izfTHT (
nanoserver-1709 Windows Server 2016 FAEQIEETIHIRA 1709)
microsoft/aspnetcore:2.0 .NET Core 2.0 L83 STFEHKBITEIRENAY Linux

F1Windows Nano Server, aspnetcore $S{&5t3d
ASP.NET Core i 7 —L&fift,

B .NET Docker &%

BE5H9.NET Docker &R HAIROIZEFIMLEY Docker &, BAIIEPATFAIETE Docker Hub FAY
Microsoft BEH. BNEEAERSNRE, DRRMETARERINET IRE, BIERGEBMRE (

Linux Debian, Linux Alpine, Windows Nano Server, Windows Server Core &) .

XIF.NET BFERIR, MENESERREWE/NTENCE. —MEERTZT—FEMRZR, EZF —1F
ESRAIEMRTE. 540, microsoft/aspnetcore 3R R1ZE Docker L ASP.NET Core A= &
B, RAXEEEHTIIMUL, LU E RS,
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https://hub.docker.com/u/microsoft/
https://hub.docker.com/r/microsoft/dotnet/

f.NET Core §%f%& (microsoft/dotnet) EETF NET Core HUiEHIEN AERFIZITAY. Fln: #HE-E,
Azure WebJobs FIEBRIZ{FFI.NET Core RUIZHIEIHSE. XLHEEHAES ASP.NET Core 1%, AFTLA
DR ENAIRSEN—L,

REHEGOETRETRESIRE, BIRIIERFTERERMATIRIERSR (Linux RIThREGARER
ZNA9 Windows)

K TFRUERIREBIE 75 .NET Docker SRGRNFMEE, TJ2% NET Docker E&IEE,

.NET Core #1 Docker {RIFAFLSERRAKILIENE
JFFRARIIEE Docker BIZMAHE, HKEEBENRETIUTHR:

o FTFFAFIIIEE.NET Core N FEFEFRYER.
o FFZ{T.NET Core N FTEFHVERE.

MHAFESMEE? STTR. WENMSITERUNRERFN, RINBESEARAENER. BIXLE
IRTAYESIREARRE, MRS ARD BN R, 1EEMERE N AR,

FRFIFIEEMNER

FEMBREENSBE: ERHHIaerEREMEDHINEENEE]. BEAFPRHARNGLIBEZ R RIE
BEXETENENIAEE, —ETEN "£RRERE" | SEFFAFERERIF AR
ASP.NET Core §&f%& (microsoft/aspnetcore-build) , TERENEREEN, EENSEIBEEMFENFER
FrsvEd, XEPEEmFESS. HBNET (K, ARSI npm. Gulp #1 Bower IXEERIM TAFF A Ffr
FRUKER,

XM RGN AEER? IR ERNAARSEXMREGRBINE NG, XMMEERZAREE—
LCRERIEFRETNRNS, BTSN (C) NRAEERG, 0%k, SHEREEERRE
EN (PINEMI) EFDLERENARERKE, FNZREERLO— N TERENERER
PREBFTEAKHEIRY.NET Core Hi iR, MWENRIERFTENEEHIEZITIXA Docker FHEHMAILLT . fHILL

A C 3R, ERESE I,

£

FEEFRES, REENEBEERITINRESBEHEHET = mN.NET Core HRISEE. LA, E
F microsoft/aspnetcore FNIEITHHRGEELLR/N, BIHETLAEREIBM Docker jEAZFEEHIZ Docker
Fil. EAERTFREEETHINES, JLULENASEEREERFEAIRER, 7 Docker 1REY
R, TEMN CHRIBIRZEFR, MEEEEESEIES, BT dotnet build 8% dotnet publish <58
I97:5 8
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https://hub.docker.com/r/microsoft/dotnet/
https://aka.ms/dotnetdockerimages
https://hub.docker.com/r/microsoft/aspnetcore-build/
https://hub.docker.com/r/microsoft/aspnetcore/

EXMAIRIREGS, BARFBERIC THG A NIE TN BEFArRrE A AR, fian,
181 dotnet publish Ap S EIZRIEE QR BRMIFIRI.NET RS, BA. js #.css 4. 51T
Zla, BASER L85 T mEERR.

EPANET Core 1 ASP.NET Core REBZSMRA, BEZBRET—ESMREEERE, HHEER
MREE. L, FE—MEEENHETER). EREEEEREEN TEMRGINEER
B, B ERFRAERGROSIEERILAER,

£ Docker Hub EXIS3.NET SRECEERIRH R, BAISARIMBITRED REFRCHIZS MRA, TRATLIFEE)
Fefl e N iZ (s FRROAR A :

microsoft/aspnetcore:2.0 EF Linux Ml Windows (ZZ84) , REE ASP.NET
Core iZ{TAIFI ASP.NET Core AU—LL{fi{L

microsoft/aspnetcore-build:2.0 T Linux fl Windows (ZZ843) , BJ& ASP.NET
Core B9 SDK
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https://docs.docker.com/engine/reference/builder/
https://azure.microsoft.com/en-us/documentation/articles/websites-webjobs-resources/
http://supervisord.org/
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EETRAEAMINEZFHE, A "WIE" NSRS TIRIRINER, SERE T HesEES
CWYHENEFHELST. RTAFER, MEXEEERASHEEILE. MRYRARIRITHTT
&, FRTLIMEARESHIIRNBECALBRNA NS REEFHITRFERNT R,

20 He T R AR AU 55 1) L FH 224
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PREF. BERTT RAEAGTRESBEIRE, fNMAHNEERSSHENAETEENN
i, FTELlIEEPEEENEPE.
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https://azure.microsoft.com/en-us/documentation/services/virtual-machine-scale-sets/
https://azure.microsoft.com/en-us/documentation/services/virtual-machine-scale-sets/
https://azure.microsoft.com/en-us/services/app-service/
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https://docs.docker.com/engine/tutorials/dockervolumes/
https://docs.docker.com/engine/tutorials/dockervolumes/#creating-and-mounting-a-data-volume-container
https://docs.docker.com/engine/tutorials/dockervolumes/
https://azure.microsoft.com/en-us/documentation/services/storage/
https://redis.io/
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https://clusterhq.com/flocker/
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https://en.wikipedia.org/wiki/Enterprise_service_bus
https://en.wikipedia.org/wiki/Advanced_Message_Queuing_Protocol
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o NIRSY RERMZME (=F%HESIZE)
o ESMERBFHLMZSM: AL, Bl EXEEEENLSEES.
o RENALM, BEBAENENRSIRAERHMIRS.
e DevOps 1 CI/CD HYSCEEFNZE.,

SWFLEARZER, A PRREHNBEI=5%. EREKERSKNAEGER, FEUsRs—4+H
(ERREREEFI T ERSE8Y Docker NABRVAEREER) .

26 He T R AR AU 55 1) L FH 224


https://aka.ms/dockerlifecycleebook
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e  Mark Russinovich. iR : =HRRIN SRR
https://azure.microsoft.com/blog/microservices-an-application-revolution-powered-by-the-cloud/
e  Martin Fowler.f{lRs3
http://www.martinfowler.com/articles/microservices.html
e  Martin Fowler. i iRSSHIRE M
http://martinfowler.com/bliki/MicroservicePrerequisites.html
e Jimmy Nilsson.3R=i+HE
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https://azure.microsoft.com/blog/microservices-an-application-revolution-powered-by-the-cloud/
http://www.martinfowler.com/articles/microservices.html
http://martinfowler.com/bliki/MicroservicePrerequisites.html
https://www.infoq.com/articles/CCC-Jimmy-Nilsson
https://aka.ms/dockerlifecycleebook
https://en.wikipedia.org/wiki/Domain-driven_design
https://martinfowler.com/bliki/BoundedContext.html
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https://en.wikipedia.org/wiki/ACID
https://martinfowler.com/bliki/PolyglotPersistence.html
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https://en.wikipedia.org/wiki/Domain-driven_design
http://martinfowler.com/bliki/BoundedContext.html
http://martinfowler.com/bliki/UbiquitousLanguage.html
https://en.wikipedia.org/wiki/Advanced_Message_Queuing_Protocol
http://microservices.io/patterns/data/database-per-service.html
http://martinfowler.com/bliki/BoundedContext.html
http://martinfowler.com/bliki/PolyglotPersistence.html
https://www.infoq.com/articles/ddd-contextmapping
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http://aka.ms/MicroservicesArchitecture

Bt FEXINAISEMSEEMEREE. YM=nREIE— N A SRR SAAE
BETX. 8N ETXXEILUEARNEIES (FRWSAE) |, EFXAIEXEERNZIRIR
17. AR LETXPERIAEFISSRATREUTEERBILL, (EEREEE L T PH— M NS ES—
PN ETXHEARSHATAENE, EETREERTRSR. fitl, B— "BFR"  JLUESNES
REGFLTXHR "AF" . 2CRM BRI "BR" , EERRITRE ETXHH L5 F.

IRBIS PN E T XUAREN LA NARIRZ BIOFRAI75E, eERRRBIE ML SRS
MERTUIEEAEIEATANF. FIFERTREFHEXEAIRSZERES, T "RBIHMIRSAITIEHE
BIAR" —BEFEN BRI E SRR anRit.

HEAE 2: WHTBYEM Z 1 RS RN I

BAREAET : MASIMNS MRS IREEIERNER, R ERITESFinfRIRSS Z AN EAY
BIE. Fla—1 850 App FE— M RERBETRHEBYE. ~anERNBREOMRSEENAFE
B, BI— M ERRERFIRENT S MRBIZ IR, BENBRSERATEIINE M.
EXCUITBFE—FHICRREER, LUIRSRFNEEHE. RRfTHMRITRAT.

API WX 3FTMESMNBERREEFERMIRS I TR REERS, HEFANEEI R AP RIX
BBIREHIRS. AMERXTMEREEDS D, SUBRARGMRM, EARERMRSEIGHIR
M, A7 PEXLATREM, ATLMERSNMRERN API KX, BMNXEZEBRFN—ER 1)
R BRMkSSEE. AP RSRIEZUIGTE 3L “(EF8 API RIX" —T5iF4AN 4R,

CQRS Fif)/iElE: B—MRESMIRSEIRNSZ2YUNERER (Materialized View
Pattern) , IXMISRSER (FELRERRERESTFIFICEHEIE) £REEEZ MRS EIERR
£, FEXMERSEREGEFIRNARRAE.

BRgBE—1 850 App FFRE, MNRE—NEUERE, MAILUER— SQL EifEREVAETFRIZEREL
& ZERSHYSIRITERNEKE. BURERT OHEAEMRS TSN EEE, MAEE
TAXLUERREFF IR SQL BRER, RS ZRMEAISEME R, ALLRILAER CQRS 735 ER
EEIEETEIE—RRFERNIFTEER, XTERILSINEREREEEE IR, BNAR
EfENFRINEARNFR —XN. XENERRETLBERERS.

XA XAMIBR T RAIAEE (QEUBHIRSEAMERKE) , SERE SQL BIZEQELLEREE—

SRFMERE, RANARENSECEAERNERET. IR, ERGTERIMAESE (CQRS) W&/
IEERFEIVMIFT A TIE, FEFEENEERE—HIERE. AMEFESIERENET RIERIDME
BE (RERFZR, BURTIM) T, MIZfER CQRS RAESHIERE.

FRILEHRRERY Q¥R | YT HREAFELEENSMERNES, WH—TMBRLEER "
B (MRSERNRZHE) SHA "R FHEIREREREIARLIEES, XENFOHIEER
FEILARETREIEAVRSE, W0 Hadoop, tHATLIREUECRE, 0 Azure SQLEUECE, EEAILIEZSH
IRRUIRRE A SQL #iEE (WRBFERZRTATE) .
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https://docs.microsoft.com/en-us/azure/architecture/patterns/materialized-view
http://udidahan.com/2011/10/02/why-you-should-be-using-cqrs-almost-everywhere/
http://udidahan.com/2011/10/02/why-you-should-be-using-cqrs-almost-everywhere/

FEITR, POSERFNZRBTAFTELREIEIRETN, (FASETHRRNREENRS
HRGIERIRS S, ATELSEE, IXRASMRNERE (T—PHFANE) | SERIEEEM
EHRMISN/SHTE. NMREASHINBEERSI, BEMERS LIGREIRIGER CQRS Hif
FIRBEERI T TV

PAM, MMRNAERIT EREANS MRS EHTREMEFHTERER, DRRITPEREIERE
BRS, EERHIRS ZENIZRATRE RIFEEIRY. (AP OREIRERRERSITRAIRIN) . BEE
BEILRREE, HNBFSEHARS. BNFEESMIRSIBRIRIUENEE, LARIRMKE.
ERERFEUER S Z B TINE,

HEAE 3: ANTEZ 1A RS Z [T —E £

NEXFTA, BMAIRSAERIEIERFABRI, RESBITHIRSS API KiDR. EISBEXE—E
f: WA MRS R IF— BRI ERT SEEREIRAYL 55248,

AT HIXNEER, LBRIBEE AR eShopOnContainers FEI— Ml F, BR (Catalog) 18RS
UHPERMETRER, BIENE. WK (Basket) HIRSEEERAFINIAWYERRIGITEIE, 8
BRI SR RN, ZERRSP I TaNNERESVE, WEPERS~RINEE
MOZEME, B, RFEMNZSFRAFREYERNEN=RIONEET.

RANX RN AE—MEFIURE, SFmEPINERERNR, FRTFRIESEBEMERACD F
SREFWBERBAINTE.

RMEMIRS AR, FRFRlWERESENMRSIIGE. HIHMRSANZEE CHNESTE
AEMMIRSHERSEE, AEREERTEREATLRY. WNE 4-9 frx.

BRRRSS M EEBRSS

jommmmmm————m = « BEEfE --mmmmoooommooos .

/ \
-r"— — — -b BasketAPl |

4
,/ Catalog.API

,______________
S

(10| proderice | prodame | [ Name |
e TR

. firF Catalog DB & ; \ i F Basket DB b /

\\ // \\ //

—_—————ee e — — —_—————ee e — —

B MRS HIEGERS TS

B 4-9. HIREFHEEEBITR MRS 9%
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http://aka.ms/eshoponcontainers

BRARSFEEREMOMER, RAWYERFEUYEHIRS 8. EEHUYEHIRS, PR
IRBMNZERAETFRLEE, NEASHE (BEIETHHNER) ORE—H. IR
eShopOnContainers FLEXHEBHIRSHR—EIET.

TRIE CAP IS, FRAIFEEEAI AR ACID —SiEZ EEHIERE. KREHHNRSZSERS R
MEy B, miEE—5tt. EENRAGRSEITELZ, FRARTLERSE—EMERE—EIERY
RAFMRE—EE. XtBERSHET MRS ISR RERITTIE,

ItEAh, ACID KIS IRRSESZAMUEE MRS RN, KZ4 NoSQL &R (40 Azure CosmosDB,

MongoDB %) tBARSHFMPIRRSES. A, BIRSHEEREFEIEN—SIEIFEER. XMk
ERRESFLHIEFTELI TR, WMABHMRSHITEENER, FIIFEEEHERMIRSID
BRSSP MR FREGEIART

Eitt, BERGR, BRXNEIBERGEZ—R, EHRSZEEREHIRIBEN AT RRGHESIIN
RE—HE. XEERSAE TN "BESHEKMBE" —THPNE.

HEAE 4: UHTTEZ ARSI 15

BHRSUFNBEE— N EENNE. XEMB "BFE" FRE%BAY (HTTP #1 REST,
AMQP, HEZF) , MEEZERHTAENERELI, TERINMEBEHKRS. RTHREEFR, 5
MRERS, SXWRGEERRIEEIIFE,

BUHRSXENDHARAT, BRENESTENL®ED), Bl HURSIESRSHHENSFEH
HREHIEHEINSE, BoENEEAERLAAEERE. ENXFENOHIRS, FTEERIHMR
SHEIRSBEHME SEIX L E RAIXPL,

—MRATRITT A ERAET HTTP (REST) BYRIRSS, XMATVRER, BxedLURR, REETZ
SnfEMfER. ANERMMBRSS(EAR HTTP IERIBMAYS NS Fini e API WARE, XZALARY. B4R
TS MRS R TRERES HTTP ER, EHRSIERFNAFHNSIETBEELFE
BB, MNARZESHR]ERE,

Zhkg, RIREFRNAKE T — HTTP APHEXK, FEERZ—MRZARMIRS, HINTTERRR
5, SERITEMMIRSREEER—MEXR/MNERER HTTP RS — MRS, XHelET—1
HTTP JEFAEHESR. DMEERBIFSIE, AMNRITEXEFY, SLERNRARFEES:

o [EEMMBEET. BT HTTP WESAR, SNENREREARER HTTP IEREMTABIAS
REMMNER. RIRXFANESRETESIER, RENPEMIRSH HTTP ERHEZE, 4
RHEMREREIFNE, FEEAY RIEBTIVN HTTP IERIEINER VRIS RKAIFIE.

o [ERHTTPBWBEHMIRS. WEHIRSTIMIZHE M SHRSHS. BRER T, eliIfiz
FhE" EfIRSHIEE. RN BERI—HREBSIRRS, VFLELNE
MRS HIEIR.
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http://aka.ms/eshoponcontainers
https://en.wikipedia.org/wiki/CAP_theorem

o (HAMIRSS NS WMERSCIER HTTP BRERAIRS, BET—MURSEN (8B
BEMIRSEATESN) B, BIMURSHEAEE. MIRSRFNZRIT AR EIIER
TRABEMMERIERIETT. RIEEFImEEER T HeRERMRBAIELWLIS, HTTP EMREHE
WSz, STIET HTTP UBHERISEEMMEZR,

SR b, ANRAEMMERS KA LA HTTP ISRRIBIE, AR EXF—MHY . XhR 22—
BN A, SRHERRET HTTP K, MREERHENBEH,
Eitt, ATRAFRSHBIGHRGESMEE, Nizm/ MERBRSHEER/HALEE. ZNHR

SFENBERERRERE, fUERETEESEHNRLSEE, SEFERSERE HTTP 5K/
7RI HTTP 218 (Polling) F5=t.

APEEET "BREEEANEEMRSZSER" 1 "BEERBE" i INARTRLEE.
HitmR
e CAPEH
https://en.wikipedia.org/wiki/CAP_theorem
o mE—HMH
https://en.wikipedia.org/wiki/Eventual consistency
o EUE—EEAN]

https://msdn.microsoft.com/library/dn589800.aspx

e  Martin Fowler. CQRS (fiS$&EHINESE)
http://martinfowler.com/bliki/CQRS.html

o YIHLIRE
https://docs.microsoft.com/azure/architecture/patterns/materialized-view

e Charles Row. ACID #1 BASE: #EEHRSSLIEAR pH (BTG

http://www.dataversity.net/acid-vs-base-the-shifting-ph-of-database-transaction-processing/

°* IMEES

https://docs.microsoft.com/azure/architecture/patterns/compensating-transaction

e Udi Dahan. HERSZHES
http://udidahan.com/2014/07/30/service-oriented-composition-with-video/

IRBIRIBRSS ROTIARELN R

BAMIRSIZRAT Rt E TN, (ERBIEMARSAMEELARAZRA T ReTRERAAIE, T
RIRESUEARRHTRAERXA S . ERAETAN, METUSEE. 35, NREAFEREX
SRR R MER N ABRIE NGB —ERITER, XOaRIFBZ RN IZ 2 — MR AR
B, —H XMEREARBIN@RSSESHMIRESIITIEZ—. ARE, SBARIERTHAT
FREGRN, BUNOZEETSEECHARSAIA/N. HEIEMRIAN, XD BIrLiE—Himmt.

Sam Newman 220ARIHERSHEIT, RRER (RS —BrEE, EEMZET L3R
ZRIPRF LTI (BC) 1Rz (VUHIRENRITAI—EBS) KigitHHiRSS. BIHER, —4 BC BEBHEZ M
EIRSER, RZNARL.
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https://en.wikipedia.org/wiki/CAP_theorem
https://en.wikipedia.org/wiki/Eventual_consistency
https://msdn.microsoft.com/library/dn589800.aspx
http://martinfowler.com/bliki/CQRS.html
https://docs.microsoft.com/azure/architecture/patterns/materialized-view
http://www.dataversity.net/acid-vs-base-the-shifting-ph-of-database-transaction-processing/
https://docs.microsoft.com/azure/architecture/patterns/compensating-transaction
http://udidahan.com/2014/07/30/service-oriented-composition-with-video/
http://samnewman.io/
http://samnewman.io/books/building_microservices/

ERESHERER BC BRSSP HREE S ST ETESLARIMENREL, BC FE 7 TUsiEERIERE, &
HFFR BB R AT LABHTHIEB L A S OES , WRERTLURI A, AHEANR. MIRSHIBIRE
20,

BN EEBRITRRNTERERER, REEANN, NAEFASHFRT EX N AN AS

RBRLEN, BINMERISSRIBFBRIERN: ASRNARIONESRRER. SO R RRER
MiT, ZERECREIZEEATINERZEN, BBMOMF IS IS,

LT RgETE—FR DDD =20, AILARRIRBIRA L X, fEilt, BAIRTLURBINAFAR LT
MENRNASR. RLHEEENFRAEAENLTFLLR. L THETE—FBifHFE 6
BFAI5E. BC REIBH, B3 7 —MUERRISMAETS, FIINSusstik, FEXTSHE BC AR

M. X5MRSHEN o8I 28iaRY, ST THRENTUEINEE, LaRidzEn, FEit ETX
BRESFOIPR R L T SRR AR BIMARSS AU BLA FRAYEF 73 7%,

R AENAR, HISEICRRERERIMIIRE TR, 1A msr SRR TusaY
ERAET BMEFUER SRR T AR SRR, BA—MAEEFEATERE MR CRM &
FA— N RAEEZ PO HETRASER, TAEAFPAUSSARSETENNMIFREE. §
RHEBAVRMEE AN AEEREANEZBENEY, EERAMETHESR—AE, METERED
THRIERMSHE, WRBEANBENNAEY SRR, CERFISR—ICNER, XA
REMSUEART TR, FEHEHIMRERBEASEN. B, BC (LIHMIRSEI) SRES

BEFERENWIATE, URBEFECRFFRDREIMNIT RS BC.

RERERE Z [AE D ERRE, FAIMATLURES BC ITUsiEE ELBRF IS SAINAFFIA/N.
SHTEANARER, HMNBEFFTERSS MUIEERES.

BMARSHMIEREIRIZEZK? XNTENSESEOFRXERN: MizE— MR sER7AIE
i8 BC, fEEHIAF AR LT (AMAIRSER) ZER. MNE 4-10 frs, SRS
(24 BC) BEHCHWERE, NPRILIBEHLANEN SN, BARSEEERRTNARE— MR
Bl HRAIERT BB RS ET K.
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https://en.wikipedia.org/wiki/Conway%27s_law
https://www.infoq.com/articles/ddd-contextmapping

TRBIE MRS B SRR TR

TTERFNERR

SN EE

B 4-10. iIREYSEBFINRS R AILT

E 4-10 B T —MEASWEERFNH SRR, ETUEERENNAHER, BINEBERBILHS
MNEEBAERIRS LAY BC. WNEFTR, BELAREFEET—MRZAHIRSE, WIHMIRSE
BSHER. XELHERREES.

Rt B LEETRISMEANHBERNRSE, ENFEETS MRS MESHNS N TugiEEF,
PN ERHMRSHE— "AF" K, ZSEFFSNAER— AR, ETRMRSERRN "L
xR EXANHRSERA "O507" | MAESFRSHMRSERE 5" . XEEN: BT8R
HERERNBRES, SYE— T RAREFENRE, EEEaTERENE. SWNEEMRSENRFE

HRRZE RSN ABERYE, EEF—MAPEAIMIRSEN "IX" WRMNSEFRSEN "=
F" SRR EBAZRET .

4-11 IR 7 B—MpRIURITTIE.

36 He T R AR AU 55 1) L FH 224


https://martinfowler.com/bliki/UbiquitousLanguage.html

R ETRREIR D /95 URE
(B MRS EFIR L SO —MTEREY) J— |
— =L

public class User
i

FirstName

LastName FirstName

Status LastName

Address Address

// 10s of attributes Company

//etc.
BERE BTRIRLET
BERIEAOME — — EAERSRS
fetis REAOHEY

public class Seat

{
ID

Description D

Price
// 10s of attributes Status
Seat
ID

Price

B 4-11. (EREHEIRE LS 1R

MEFEILIEE, BRESNEEMIRSERTA "User” SR, FEEMNHIRSSELL "Buyer” SRS
URER, FHETEAERFERTINEENAET . B MAIRSSEL BC BIFAFRE User SLIRRIEEREL
&, RIEERRAAEE LT, BEEHROMENR. ANEENHIRSEAFTERFtLL, RJEE
ID (fE79FRIR) FPRE, MATLAEASNERENMITRERNELAIN BT,

&I Seat SLAEBNMUTEE R B2ABHEBNBTMERANEAENEY, BfIXEER ID fFAtRR,
X—r5 User #1 Buyer —#¥£,

MREERERE, FETSNMHARFWRINRS (8% BEAFE—TMERNRS, BEsM T
BB BRI BRI AT . EUREREMALIUE— M (EIRSS) RIRFSLIRER
SRS (SHIRSS) .

EREEFEARAPE, EAERERNENE, XMETIAERRESFE. Ah2—RRDTES,
FLAMBRSER BETHF LS EHAAFERNEIE. B—MFER, FJLAB—NE (Master) ik, BE
BRI LMFERENIEIE, EIEIRERX MRS K.

ERiRRIIRSSEIE AP RISCHET0

EFHIRSEET, BMHRSSEE—E (EREBERT) EXRFED, XeRWEIE iRtk
ZERNBIE, FTBIENE.
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EFinlES EiE

—MSEREREFIRMIRS B ERIBERG, ZFRNAEEERAMRS AEER, WNE
4-12 ffi7.

EPin — HIRSEHIEEE

XMAEIH, BMIIRSE— M AFmS, BEHEESMURSERRER TCP w0, FIIFRE MIERSTE Azure
LAY URL HEREANT:

http://eshoponcontainers.westus.cloudapp.azure.com:88/

FEEFIMEERD, XA URL ROZMUSEISEEFNREIYER E, BIEERS REHIRSS . LR
IBRMERSFIEEAN Z B, NiZB— NS &ESIEE (ADC) |, a0 Azure RIFBRIK (Application
Gateway) , {EREBBE, BAMYEILARRSEINSE RE, ™R TRIERSZERI SSL. @IF# CPU
FEER SSL M E MR RES i EEBR Azure RAAMK, TEFENAKLIERED. Tiead, M
ZRMIASRE, RESEFD ADC I TFIBEEN R EIERRY.

EFinMIRSEERMERM T/ NEMIRS RS, THEIAZFiRZRSH LRI Web A3, 590
ASP.NET MVC Y, {BTERIEBERRIARMIRSNA (FIAIELLEN MRS EE) |, TERE i
ERITIZRIRBIN AR SPA Web NABRY, XM ARIBEI—LEEE,

EFFRRBUIRS N ART, NiZE S T ARk
o EFIRNAINIREZIEEINEREE, ARDESIMIRSHIERRE?
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http://eshoponcontainers.westus.cloudapp.azure.com:88/
https://docs.microsoft.com/en-us/azure/application-gateway/application-gateway-introduction
https://docs.microsoft.com/en-us/azure/application-gateway/application-gateway-introduction

—ERIREY Ul RESS MRS RE, XMMESIEINMEsZERIEE, LK U REEME
FERE, BRERT, MZERSHEIERGXEMMN, EWFHEEE, SEREEFTIRE
Y, —£ Ul BB TEAREI RIS ZBDEEHT.

SNMETMIRESFRPRIAIRR, BIanRIN. HURERIIEIERIRA?

AENMAIRSEMLZ SRR, PR ARG, XFERERNFAIRAN. NTIR
FIMNINERERSTE), —FMETRERI7T AR IBIX LRSS I Docker EHIBNAIBLEREF, BET—
ANRENTE, BIU0 AP RKSEARRES FRRIEIRT,

EF I SE R EE N R YIRS TR B ?

ARSSIREEARIY (W0 AMQP B HFINNY) BEILERE RSy, B, BEReGETE
g0 HTTP/HTTPS BMhNRAE, FERIRERMEMNN. "FREAN" JTEEHEX MR,

SMERIHIMIMES, TEREEBEIN B TIRI?

REMIRSSH AP BIFARERIFIEREARZFIRIEER. HliNaln SN ARNERZE
BATER, BalinHEd—SMCAESIRINNEERER. AL, FIMBIFTLUBESMY
IRSHIEIERIRRIB NGRS, BRNENBNPAERRARRIEE, EEEREIE. T
PUSHRIZRT, ERalinflisiRss ZIBERIMIRTC (Facade) B¢ API BIERISARIIMET .

&/ APl j5E

BRI SHSSME P IRRIA RS SR AIRS AR, —FPFDNEREER APLIX, XE—FEEN
ZMARSRERENIANONIRS, RXUTEENRIRITAIINIMET, B AP RNXBESMIAFRA—EB
7. APl RIXRIVEIHEFRA "HREEIRER (BFF) ", EANCREATHRESFintk 2 elEa.

4-13 IR T APl X B AR S AR SS 2R RRT,

FEPFERREN—REZE, BIITLUERRE—RIBEEN API MXIRSKEN SN AREFimNAE, BiX
SIERERRINEE, EJ9 APl RXIRSSEEEZFRNATERNRUMERAEL, RRERENTEX
AU SR, R DS FRTRANAEMRSS. FLRIRIHERRE API RIKIFD RS IR
FEEVINER AP R, B4 AP XEE B CAIFZ .
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http://microservices.io/patterns/apigateway.html
https://en.wikipedia.org/wiki/Facade_pattern
https://en.wikipedia.org/wiki/Facade_pattern

{ERBENXH APl RIXIRSS

z

o

=g

=
e

ASPNET Core
Web API

e —

[ {ARSS 3

Web API

e

&4 Web RiF3
UL HTML

HTML L o T T L L ____ ]
B 4-13. HERHRESFHIFERE AP PR

|
|
\_&&________

ERi% WebApp MVC

ASPNET Care MVC
|

—————
- e s o o e e o e e e .

EXMIFE, AP RXEEFRBEEMAI Web API LI, FiziTES=ETF.

S0ERmA, BAINGZEBES A API X, LMENEMEFmFERLIARINL. 1 APl FXBEEIZ
FinRRIEHES, BIREERMN AP, EEFEETEFnREIF AR E RIS ERERCAS,
XEABERERRS T NEBIIHIERSS.

MTEEX API MXBHEZHERGSE, EHFEE/IVOLE, BEKRR, FR— API XN AT
BERBHRSREE—E, XFMUEATEE. IRXAH, fEETERET —MSIEMIRSBEE
—RRRARERERAS %, XERTHIRSHEREN. B, APIRXMNIZETISEHFFKF
7, MARENBTNAN—TREEE.

BEHE, RIERT AP RXASHBEERA— MRS, BEEEE CHEENSEMARBXETE. R
RS ER SIS AEIASEIfE API MARINRAIHGIHEEEE.

¥ AP RRIEUS R, ZMEENETHMIRSH, BESRAS U NAESHIRIFE. RARITER
Y APl KR Ul BERRSAMSREM. BAMGEEN "EFHIRSCIEAS V1" —T5FETIe.

Eitt, $XRERFPENA, FEREEN AP NXBEE—NMILRE, BAKEHBERFAREGEK
E—HYRR API XK,

B Z=2(ER Azure API ET2 (APl Management) XHEHIF=ER, WNE 4-14 Fx. XFSRARAYH
B APl KRR, IR TUNIEEE API IHEERITHEE, QIR(ER API 1853, APl MG EE
™ APl EEBFEAN— AN,
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https://azure.microsoft.com/en-us/services/api-management/

{5 Azure APl EI2ESSHY API RI5%
IV

& 4-14. (#fH Azure APl EFZ (API Management) SCH APl =€

ARIIEERT Azure API EIEXERIm, HTIXHFAI API WXE "RE" , FILAERER— APl KXt
FEBAKRNEGE, XEWRERIIFALECEREAERNENRRERN CHUBT.

XEFREGRENOBGENRAENRE, mXERI—EF, HIMBaTLUTEREHIRSH AP, SEE
BEMEY APl RIS

AP EERFRFIHER AT AR B ] TR AP BAMAERRY, MRERIANE, ERILULEAIEEIRF
SIRBIDHTRS, LMERBIATRER L SAIESS. SIMEATETIERIEA B SH— LS B Lo .

BIIER Azure API B8, FATTLARZERS. 280 IP VS kSCZ M, XEEThREn LUIGE RIS
M, IREIRITERAREFIEREIRT, (FRTRIERERE API FIRIFI{TH, FHERMMEFRF L.
HEARBLAR IR eShopOnContainers 1, T HEZREE{UALBEN B ESEE, LUEREELR

fEF8 Azure AP| E18iXFh PaaS £ RIVRIFARE L. EXFTFEBEIE Microsoft Azure FRIKRENHIRS KL
B, BAERNEER Azure API EIB{ES API RKAIERL,

AR AIFEZ L

o HARIARER: SCHLAPIXES, HNERIINSHMIRSMEBSIEERT. XIFBESHITS
FIN R SRR ARRIRRI, Azure RSB ELLHIBAZEIIT Clemens Vaster 7£ 2016 £ GOTO LHJE
i "BEFIRARS" PRETXANNEERIEE, FEERE "HESB”

o {HF3 API RGN T BRI MIHTES.

41 He T R AR AU 55 1) L FH 224


https://www.youtube.com/watch?v=rXi5CLjIQ9k

o APl WXBEERIMYMESEREIN T MARIE, (BRXEENER - ERNFIEEE A MEE iR
EOERERREMMIRSAIFABAK.

o WIRTBESYE, APl MXEIBERTRAHRIM.

o MR AP MXBZBEENEEMEIRER, SERIMINITFFRMAMAKIEFRAE. HTR
BEEMIRSHED, FRARKIRER API X, EENBHRSHIMEELTEBRLSE
APl KAMUISERE, AR API WXRERTZeM. BEEEMNAERE (SR
Azure API EIERY) TRE, XEEIMIFFA TIFEASKRE.

o MR APIRXEA—MEMITAR, BASTFEFARS. EEES MITERN, MERAEE
FinZERAY API X, XFFSTVEEREEES. BAIBAILIERERE APl RXIFDHREN X
HEER, FHEARRIASMIRSEIART A,

EfhRIR

e Charles Richardson. {&58: API RI&/BilkFNG R
http://microservices.io/patterns/apigateway.html

e Azure API £I# (API Management)
https://azure.microsoft.com/services/api-management/

e Udi Dahan. HEREHES
http://udidahan.com/2014/07/30/service-oriented-composition-with-video/

® (Clemens Vasters. GOTO 2016 i “EEMMIRS" (H4R)
https://www.youtube.com/watch?v=rXi5CLjlQ9k

fBRSSIRIRYE(S

RS — MRS TRSRRN AT, BHERRGERES R ERE. MRERBEIEMR
(40 new ClassName()) BIRIERGEIEE, BoE A LAERKINENRS | RISEEMAZEIRSAISLH],
BLLSCIERBRI A TVER. AEWMMAIN, NREISTERRMER. BRI ABSEAMIRSS M AR
Aot B BENHIRIEN, ERCHERTERERKAIRSSE RPC AR, SSBEDSHIVMNEF~
EMREET. THL RANEE. WTRITESENSHRRSR, XBEAA— M2k, EEED

BID TR EZIRATEN, FUH T FARA RS RN AR S Uk REEIRI AR,

RIS EFIFE—RY, MEBREM. HphZz—ERAREEWSMIRSMR, ERSMIRSEERRS
BE, FEEREEHEANDEEEERMERERE, ALATLICREREASER, AREE kKR
ERE T 21 AWERERERAVEIE.

MRS M AR —METES NHEHRSZBENSHARES, BESESMRSEEMNEN. B MNRSLA
BEE—MNHE. BIRIEEMNRSINAR, RSBV IUERHEZEBEMY (40 HTTP, AMQP)
BN (JA TCP) .

MRS HXER "mREEEEF (EY, XTMASEMHMIRSERATRERE, MIZAIGIRSNER
ReTgetiMERNIRIt. WIRIAmA, S MRS A B CRYSUEMTURZE, BEMIRSEAMIREIRAIN
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http://microservices.io/patterns/apigateway.html
https://azure.microsoft.com/services/api-management/
http://udidahan.com/2014/07/30/service-oriented-composition-with-video/
https://www.youtube.com/watch?v=rXi5CLjIQ9k
https://en.wikipedia.org/wiki/Fallacies_of_distributed_computing
http://simplicable.com/new/smart-endpoints-and-dumb-pipes

AR, BESERMER REST BEMAREFMNY (1A WS-*) |, FERRENSHIREERET
LRI SR RIRAES |22,

LEREPMERNY: B HTTP ER/MBASKERRIR APl (ABORTER) , UNREBIRENSLH
BESMIRSHITEN. TOFFANRERAT.

B
EFIEFRSHBEEREAEXRE, BHERARNENTITSR, XEBEXREATUS MR
BNMEERRTINUERLHERLH:

o [REZEMMY. HTTP 2—HMESN. EFIRAERBERAFHRSHRIBA, ZFinfUERRIZE
MEL (HEWMER) 7L (LEIFEE, SLNEAETRIERLE) fHITHh. XE
NERETY (HTTP / HTTPS) BRILH, EFimIEREEERE] HTTP IRSSIRAIIEA S
BT LA SERIAESS.

o FIWMY. WU AMQP (REBIFRGASIMESIFN—FPIINY) FNERTELER. &
FimfUiBEiE S AEEBEATESHMN, RELHERIEL RabbitMQ AFISEAHEZ
HEPa],

BMEEEURTERMNRKNERRS MRS
o BNRIE. SMEROUERHR—MRESIRSRLIE, iR,

o SNMEIE. BNMEKENHE 0 NS MEEWE, XRBEVREREN, FIaNSEHIREIEE
MEBENEBATENE., EETEHREEONEERE, B MRS EEBIEHEERLUE.
AR CIE E LA AT AR S B e 3SR, 40 Azure BRSZIEZL (Azure Service

Bus) R3CHA.

— MRS N AREESASHERXLEENE. SEMAEM Web APIHTTP IRSSHS, RIBARUSELERE
REMRKERIRSY, W HTTP/HTTPS, Bk LR AR S MICRELIMIRS BN S L E(E.

BERETEFIREENTHSSFEARZMENNNE SR, ERNEEMESMIRSIEIMERRE
Y, BEBRIEHEREN]. TIUGFENE.
FLEE T EENIRS A

gnRiRmA, SEMIRS NANERETEEHMRSHISN. HRER T, Nz REMIRSSERE
5 MIRSENRE# T, SRESHR TAMEAHT-ERE, EFFRKNEIR, RORANZ
MIRSENREFTERS . XHIAEWE—EEERAEMTEMN WRLSHEEHRE HTTP) , RE
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https://en.wikipedia.org/wiki/Command_pattern
http://microservices.io/patterns/data/event-driven-architecture.html
http://microservices.io/patterns/data/event-driven-architecture.html
https://en.wikipedia.org/wiki/Publish%E2%80%93subscribe_pattern
https://docs.microsoft.com/en-us/azure/service-bus-messaging/service-bus-dotnet-how-to-use-topics-subscriptions

KBRS ERS R RETERERE, EAREKRTEMANEMMIRSFABEC HTTP iEK/IERAI—

B

SNEREIRE, BMEREZRTER, BEABREKEFHRSENELSERE (BX/Mm) . SMERSNIE
AR EFIRAT AABR, RIEEANRE RN A —ER s IEIRS R EHFEa A e AL, R
REN— MRS BEREMARS (WA HTTP ISICEEIENE) HEFmNAREMMNESR, A
X R MARSS R AR R ATERE.

IHEoh, HBRSSEINRFIE HTTP (&, FIRNEREX HTTP EREIERKANEK/MIRERE, SNE 4-15 FI5E
—ER TR, XEAMNUERMIRSARERR, ME—BIXMER ERE MRS EMERE, BMRSHIM

REERISZ RIS/,

MRS EIRINMELE AR (MEREK) #2, ZPRNABS AR EHSHK,

MRS Z BRNRELSHREEE

Hitp FIEFER Http FIER, Http FIEER,
Http [E5183
Http E R Http B AL ttp EEMHLL ttp [
J

o MVC M.
APl 3% F—4 http SR/ AEFALE!
%Eﬁﬂ’éﬂm%ﬁ#& Hitp BEIRR | A — .\_‘» T8 /} B3 '/)
(%{’-‘F"—"iﬂj ﬁll] Http EIAE0ERL
AMPC{)‘V ! 20 MVC RIF. ™~

AP| %%

u " H H

14 o s P o 5
B E AT pERR P— PR T o
IR%% (Polling: Http) Http I

an MVC Rz,
APl R%%

B 4-15. GRS EERIRIZE Rt

RMIRSHLHFEER MRS ES RBYMRE, FRRIBR FREFAERRELTIIT, BAER
AR BEXREARFN—3BD, MERFEAINIE (ERRSHEEEEREN. S
F) . BRIBEREXIEAEFARVELSIERBN R ERN—E 0 XL R X L ERIMNEE.

RE (XtReIEMRSIHNIIRSINER) | WREVIRMIRS BERAEDIRIIRSS RAERIEL
&, FEEKEREICKHRNEE. MBEREL—EE (BERETENASEN, TXXHEFANEA) K
RERISEBIX LR RAYIAIMIR S AR+,
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R "RAFHRSHIUSRELNAR " — T RIEEE, B2 MRS EFEIEXMEASHIZEE, 18
=, WASET LS SRS A U E R AR L NS USERNES SIS, FIM17E eShopOnContainers B
B identity.api BIIRSS, EHFEE—1EN User LA AR EEAE D BPEERE. A, =
BIIEEMTRMRSEREFRFEUER, FLAE 7 Buyer BIRESTASKZE. Buyer SE{RS User 3T
REBERERR, EiTRUREREFERPNEEM AR5,

ATIRERLEE, ALEREHIMMERIRS RSB ERIREETE. WRifme, ATLAERSM
REEGH BRI SY, BE6R HTTP RIBEALL. EQET: FEEHRSEICIZRZKI.

TIRFAN AR LA R REMIRS AR RBENXE.

BERE

RIBEERE, R SMGEIEERTERE. NRERRSHER/MALEENSG, &ERImY
B HTTP #1 REST, HEEBIRS KTH7E Docker EHBMIRSZEREZIMNT, RERE(S (£ Docker FH,
BMIRS AER) e LMFER THEIEETLS (ANTFE Service Fabric BiffiF TCP A1 T HIAE =AY
WCF) . BIMEATLUERSEN. ETERREENE (0 AMQP) .

BANET USRS HEERET, 20JSON 8 XML, EEESHHITHEIE, WNRISFRIFFRERN i

FEX, IRSBHIINRHSIBEIRR, AT ARERRERSSIERIFNEISTC, BIR07E Docker S,
MARSSEERE (Docker JmHES |Z28Y, Azure Servie Fabric) HIBYHMARSSAIBER REUXFRIMIE, HEEE
FREFIHR RS EER, tBaLMERXFHS .

{EFHTTP F]REST RIiEK/ DAL =

SEFPRERBR/EAEEN, FRE—TIRSKHANEK, BERSRGFEESRFREBERE.
B/ ALEE/THIEGE Finh ARISCATE0EER Ul (SERIFRE) . EIAERMIRSZRET, FeiImT8e
SERXFNBEETHREEAT S ER. WE 4-16 Fir.

LRI SR EAYE R/ WELES
HF HTTP BIRS

& (ERmEs N

I
| Web API
: m__m SQL Server |
,,,,,,,,,,,,,,,,, ¢ =T
HTTP | | KC’ ASPNET Core
ER/MRE Il Web API
B

. TR

Web API

| :\ !52’4— Redis &7

B 4-16. ERFHTTP &K/ NIE1E (JFXLHZF5)

>
h)
b=
*
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http://aka.ms/MicroservicesArchitecture

SEFIR(EAIBR/MINERERN, FIRANBENASRERENERNIRE, BEET 17, KRS/
B, EXERABLA, FEETHEEESIIEERARIMILRE, XE—FARNL, TXSFH

N,

REST B—Mift THUER/MNRLEEEIANGE, XMANET HTTP M FHSHEERE, 2 HTTP
1818 (% GET, POST#PUT) . REST REUZIRSSIIGRE RGBS, HIITIABIIA
ASP.NET Core Web API f§533RSCH REST BR55.

{£F HTTP REST BRSZ1ENZOAENIES A LIHREIMIAE, HIAN(ER Swagger FTTEIERmEAIRSS
API, fEIER](ER T B4R B A M RIRSZAIZ iR,

Hitb R R

e  Martin Fowler. Richardson FEZUMEIEE!, REST {RBIRY—FhifiR
http://martinfowler.com/articles/richardsonMaturityModel.html
e Swagger. B/ MG
http://swagger.io/

HF HTTP FoiiXFIERiEE

B—fEE (BERTS REST ARNER) SEASRIEZRMMY (40 ASP.NET SignalR 1
WebSockets) SCIISCAYHI—XIZEEHLH.

S0E 4-17 Fis, SERY HTTP BEERE, SEEUAN, REHRABSIEERBZICERNE i,
MAEIRS In S = FimskiERKTEUE.

EF HTTP ROEEFNIERNE(S
—IIZIB(E

L ————— — —— - _— . . . O . . . . . ..

/ZPE%-1 SAP Web R

(" SignalR BRSSO

I
(e

|
|
|
|
|
|
|
\
~

E4-17. —XI—HIZCHIEE5 585
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https://docs.microsoft.com/en-us/azure/architecture/patterns/category/messaging
https://en.wikipedia.org/wiki/Message-oriented_middleware
https://en.wikipedia.org/wiki/Representational_state_transfer
https://en.wikipedia.org/wiki/Hypertext_Transfer_Protocol
http://swagger.io/
http://martinfowler.com/articles/richardsonMaturityModel.html
http://swagger.io/
https://www.asp.net/signalr
https://en.wikipedia.org/wiki/WebSocket

ENBERXHN, FRRNAIFEEETREN, XEBEZBITIEI WebSockets IXFFRIMMYELL
B, FERAS WebSockets EE (BMEFR—) « —MEERMIFE: RSRERMERKSIEN
P EE SN B imR U .

FLEHEBE
B MRS REMRXTUSEEUEERT LR, ERSLEEMSHRMIEEEXEE. MRIFTE,

BRE (AP, BF. M. KFPF) £FEMIRSE BC ETJEAARE N, XEWEIREZLAT,
FELGERIMEARNEEER PN, —MBRSREETRS HREENEMRMIRE—EIL.

SEAERN, HERBERLSTERHTERE. ERRARSSHAIEHEFR NAmSTRIEERK.
URRSHFERE, WeAEFRLOEBS—IMARER. ATXE—METEERNERE ERRSIA
FZEERALMENE], FEABEIRAFRSBMAL

HEBNE (WRREREERERITTEE) FERER. EREREEIRLMY (31 AMQP) KiX.

EHRSHXS, XMPERBENERREREEREREENIE, B SOA hERIAREMR
HE1ZEAE, ARERESNEYS, RERGERER "8R8  (NBEEEMRIE, fIi0 RabbitMQ F
EJERRYSEIR, LA Azure IRSBEELFRIRAIATY RIRS DLl RTASE "Eae" BUENAFET
AFFIERIEE RS, BIRARSS .

HAIEFERTREERZS— N : RERIPRSAEARESHEESE, RENEFiRNBRENRIRSS
(API RIKAIN_ESB—RAMERSS) [EERELSEE (80 HTTP) .

SLHRBEEEWN: PREEEREE SERIEEERERE. TOFFANE.
BN EHEEE

SENMEEESHITETHENRLSEE EHREBERNRBE, HHEED KGRI EEEIAH
#E, FRIZHE(UEE—R. BREERES, fINzERE=RBINEERIRER, B—NEER
MKRIEZIR, BTRSEEMSIE, ZRintREBENAEER, FERS=RDMLIRSFRIERCE,
RIS EH RN E—IR.

BREEHEBERIESHRSHON MRS KEEIZ— MRS, B 4-18 BR FiXMUIiE.

—BFRAEETERNERE (ERaIHEN)  MERGETHRIEESRE HTTP RS,
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RIS HRB(E
(METHRRIBE

N’

P~ —— = —— - m— = ————— == |
I IGi% |
' l
| oo .
| i T v ol
[ Web API I ®) [ B ' |
I (1) | I |
I ICcmvertToOrg‘e[ ] ! CreateOrder &< ! [ ] : I
e R o
| @) | e i ’ : |
I | I - I |
| Bz = | [ iR '
| . f ;) \\ - ) / |
: l
: HIERSE RS, BT EREE I
_______________________ J

E]4-18. — MBI EERIIRS

HIR, YHSREBFMMARERN, STLSCH HTTP AE®S. SREEFSRIINATYT B, &E
BEEERETEENWSREN, MZERETEEGS.

SHEEHEBEE

EA—MERERTE, RITEEFEERARMATENG, DERHhENBETRATEMITEER
ARSSESMRN A, B, XFSNA LS BAEAXIRS PEREAARN. XESRERTLIFIIELD
TRE, MEAHERRERS.

ER%RBATIHRER, RITUERSEMREEZOBSHAMENHT—MIRE.

SEEMREE

ERSLEMRMBEER, MR —IMARSHRERAETFESHEMMIRSOEMS (F1208 AR
FHEUNEEN) | WEZMRSSET—FERSE. EtHIRSRFITRXNSE, FRSE

K. MFIXFER, FWETREEEENE CRMESE, XOTReSEAmESEMEHS. XFNART
AT HRFBEERASMLR SR, FHRETLORIT RS B AR, £ AP KTMFE
S EERNSEEIR TS, SRS BETHAHERMBERAEN— S PMEM, FlNsZ
FREBERHBMIISIRS R, LIARMATREL.

INREFERHEMSHRNIREZ—EM, EILXMTENREZAFPTEER. RANNIZERE
(PRSI, WREZEFRE SignalR BECIHRSE. &ERFMWSTIRRBRHZEZ R I HIRE
—Xit, ARRIEFSERT, REZEHEN, AW SIEM TR,
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https://en.wikipedia.org/wiki/Open/closed_principle

SIRIAE "D AR EIRAIPSAIMRRS E" —TIRTR, BAILAEREMEMRSINES MRS
AOMLSSESS. BUIEREXLRSELIREL—EYE. RE—BIESHIHIREESTN. £F
NEMET, BXRAMIRSEFT— ISR, B — TSRS, ZSHEERNREmSESS
3R T EE.

ERETEANTRESS MIRTHERSEGRMIRSEE, AWALUERETAHATEEESMIK
oEfE, W& 4-19 frm. Kf/ATRNEARMIRSZMEMER, ©5 DDD BRIRA ETIGEEM
CQRS MR PN AT EHIEER RS EUERF~ A BHRIAVEN. BRET, EohRRRFESD
HERIARRE—EILE,

SEFHIRNER
ZRINE

r _.‘: ___________________________
[ Bw |
I AR ¥
1 ” als I
S —— . . Kol SUERERSER | |
/- RPEREXHUIES 9 5 w0 Wl A
I Web API fR$ e
B UserUpdated 4 > IRES
} UpdateUser E ${¢3ﬁ o I
—?7%%» UserUpdated SfF (BMm/ATHEE) |
D userUpdated %% > ZRER

HEEEEEET

\
|
|
|
|
| (&AEE) |
I |
| |
| |
! ]

\

B 4-19. RLE(HIT S EE
BRI EREANSHRSNRETHERIEERABA AL, AMQP BEITSLHIAIFRIASIESS.

(FREMEREE, TTeREERMERER (MEHREREN) | SEREXENEREII, HERHE
BRI (%0 RabbitMQ EiIRSEEEL, W0 Azure EFIRSE%) HI AP, B4, TEEREFHABERMR
$R% (A0 NServiceBus, MassTransit &, Brighter) SR{EASBHRLEIIAMIIRERNETZRE.

KTFEFRFERBERA

FRLIHS G DEATERREAEAEER. a0 RabbitMQ (—HEEMEENIE) 1 Azure JRBE
XEFRETRIRER,; WINEABEEM ™ (40 NServiceBus, MassTransit 8 Brighter) B&fE
RabbmitMQ # Azure RS R FizfT. FHATATLMRIEN XS THRELAR T FEE AR BRI EHE
¥, MRREBEARNELIIHRCIEMEE, R eShopOnContainers 7~BIFRRUEGERRF,
—/ANE{T1E Docker 5587, 7E RabbitMQ Efli F &S pIsSCIER T .

WFEEST BUNXREFTTRS, JLLERE Azure [RE 2L, REEGESERAIMSTHEE S
RANANAALTEERS, HEEEEEMEWESFFRENIRS 54, 20 NServiceBus, MassTransit 1
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https://en.wikipedia.org/wiki/Advanced_Message_Queuing_Protocol

Brighter, SSAFAIMBETLATERESRIZA (40 RabbitMQ F Docker) Hili FEFEHECHIRSE%, BiX
LS EN TR TR R FASIERRRIIFFHE.

R RIS MR

BE MRS SEMSHIRNASRIIE— Mk SRR hERSHRIEME SR, NABHNEHR
AMIRZIPRS? THRRLETEZNAAERZBRIXHEIER. T3HET—E FHEEE)
LTS

o fEA (BT DTCH) FEMF, i MSMQ (BIXE—FHERRTTE) .

o [ERAESETERE.

o ([ERZEENISHIREL.

o [EAEIEN: SIBMAMSARAUERESEIERERNRIEEEMTIEFE.

ERRLEEEESRBEHRNESNESF IR, XEEREEAT "ERRSESINSEMERE (S
M) " —EEFEENE.

Hith&ZR
o FHEmAYHEE

http://soapatterns.org/design patterns/event driven messaging

o  ARWATARE
http://www.enterpriseintegrationpatterns.com/patterns/messaging/PublishSubscribeChannel.html

e Udi Dahan. iAj& CQRS
http://udidahan.com/2009/12/09/clarified-cqrs/

o WMSEFIRESE (CQRS)
https://docs.microsoft.com/azure/architecture/patterns/cqrs

o [RRETXERYES
https://msdn.microsoft.com/library/jj591572.aspx

o R
https://en.wikipedia.org/wiki/Eventual consistency

e Jimmy Bogard. [J3#4EH: FEHBES

https://iimmybogard.com/refactoring-towards-resilience-evaluating-coupling/

gUEE. SLHFNEFIRARSS AP RIMRAFHNIIELY

MIRSSHI API RIRSZSInIIE PimZ [BRYER4Y. Feli)RBEEARRBIR APl ZREIRIRIIR NIRIIMBAUHIMARSS |
PRUARLOREE, WMNRHETREY, MR im R APl KX,

AP BITESAKERTFRREBIMY . BISNEER (3B%0 AMQP IXEtY) BERT, API EBREEVAR. NSRME
FB HTTP #1 REST KAZHIARSS, API MIE URL FIiEsKLAK JSON #&=CA0NE 2B A,
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http://www.scoop.it/t/sql-server-transaction-log-mining
https://msdn.microsoft.com/en-us/library/dn589792.aspx
http://gistlabs.com/2014/05/the-outbox/
http://soapatterns.org/design_patterns/event_driven_messaging
http://www.enterpriseintegrationpatterns.com/patterns/messaging/PublishSubscribeChannel.html
http://udidahan.com/2009/12/09/clarified-cqrs/
https://docs.microsoft.com/azure/architecture/patterns/cqrs
https://msdn.microsoft.com/library/jj591572.aspx
https://en.wikipedia.org/wiki/Eventual_consistency
https://jimmybogard.com/refactoring-towards-resilience-evaluating-coupling/
https://www.amqp.org/

PAM, BMEVIRIRARIZAELEEREALT, MENAKRE, RBHI AP hAlgEFENE. WREET
T, HHEMS I EFPRNAERIAL AP, BELEEHMEEF iR REFH APl 24, @BFE
XEEREBEMRSATFIRE, BRI DELLZRATFMRARS RAOEZEIT. Eit, RSARARER
REZE,

SNER API BISENEVN, BUNAINT BiEESE, (ERIBAR APl FOZFiRRIZEEIRIT SR, FOHFThRERSS
BIVE, FMFTLABENBIHEMEOME, BFiRESPIREEIIINIEL.

(ERIERAIFEXIIRSS AP HITARBRIAMRAE . EAFEERHEZ i AR LZITHREIH
R, IRSBIRGASIFE AR T—RATE. WNRFERET HTTP AIHLE (J0REST) , —FM7ARE
iE APl BIRRASHERANZE URL B HTTP kB, ARRILUREZE— MRS ERAISSIM MRAHT AP, 5
REPEFRERIIRS KRB LE— MR AP, I —FERFITERRAFN BRI (U MediatR
EE) BARRARISEH AR R IR RALIE,

BRf=, SNSR{ERI REST 2844, Hypermedia 2RI TARSARAAFNBIHAVRIEILEE,

Hfth#&ZR

e Scott Hanselman. 52f35CI ASP.NET Core RESTful Web API [ A ETE
http://www.hanselman.com/blog/ASPNETCoreRESTfulWebAPIVersioningMadeEasy.aspx

e  RESTful Web API [RAETE
https://docs.microsoft.com/azure/architecture/best-practices/api-design#versioning-a-restful-web-api

e Roy Fielding. iR4s, #BiE{4FF0 REST

https://www.infog.com/articles/roy-fielding-on-versioning

BRSS AR A IR IEFNARSS i AR

BIMARSBE —ME—RMR (URL) RECHIEIL, FiCiETERE, MIRSEHGIEIAIAT.

RABAMFARIEE MRS ARETERETTEN L, BERRGEEIFEER. 5 DNS i URL
TR ET BN, MRSEHEEGHE—SR, HRECAMILETAINN. MRSFEETLAN
ETR, BIEESNETHIRSIEMRETX Sk, XBEREERSHIBSHAOLKMARZ
BFERE, EWFEEESRSIME. FBE, S TURKERE, TR EHZRS &N
HIEITHE.

IRSIEMENEIRS KIMAIR RS . IEMRE— B SIRZLHIMEHU SRR, RS EMEFTE
BEAAFREER. EPRTLUSMNIRSS EMZFRIRNIMSIHEFER, EXEERREAEH,
SHEEFREAZIRSSEA. Eit, RSEMFERBRBEFIDNKER] BRIk 2R S=EF AN,

YIRS EHEBNG (R, TYXSNE) P, RSEIMEHZERNEN. BHIGNE Azure FRERS
(Container Service)iMEE, {8 Marathon A3 Kubernetes #] DC/OS 4MRBRSESCAIRYEARFOEIES, 1t

INFREEBANERPIEIT—MUE, ARENRSHAIINEER. S—MIF=2 Azure Service

Fabric, Bt 7 HFERBRYRE RS KSCIARSS £,
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https://en.wikipedia.org/wiki/Mediator_pattern
https://github.com/jbogard/MediatR
https://github.com/jbogard/MediatR
https://www.infoq.com/articles/mark-baker-hypermedia
http://www.hanselman.com/blog/ASPNETCoreRESTfulWebAPIVersioningMadeEasy.aspx
https://docs.microsoft.com/azure/architecture/best-practices/api-design#versioning-a-restful-web-api
https://www.infoq.com/articles/roy-fielding-on-versioning
http://microservices.io/patterns/service-registry.html

HEE: IRSSIEMAN APl MR B LINEE CRIESBAR THRIX M, FIU0 Service Fabric 7]
HEESEI T ETF Service Fabric apRIRSZHY API X, BERISKARRAZIIRSS AU BT,

HihiZR
e  Chris Richardson. #&3: RZEH

http://microservices.io/patterns/service-registry.html,xu
e  AuthO. iRS3iERR

https://auth0.com/blog/an-introduction-to-microservices-part-3-the-service-registry/
e  Gabriel Schenker. fR5S&I
https://lostechies.com/gabrielschenker/2016/01/27/service-discovery/

HIEEFZSAMNIRSEHSHE, EPEEHRMIESERRITHRL Ul 5P
LS

MRS PRIB B TIRS IRV EIRIENZAE, (B—F B AR ETHIRSHIINARE, X
ERERAE— M HS MURSEMNASRE, MARE—RAREFimN AERRRSS LA
IRSS. RAXMAIRIHIRS AL BN B IEE BT IR,

4-20 FEHEER T — M R EFiENERARERMRSTE. SR, FIIBGZE—1 ASP.NET
MVC BRSS3RAERL HTML #0 JavaScript, ZBEHT 78X, Bl E— (BA) ZRinREmARZ
MRS AR, XEMIRS(USTZEMEIR, MAKTIREEN (HTML #0 JavaScript) .

1E MRS HIEREL Ul

B 4-20. —MEBESTNEE MRS HIER Ul B
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https://docs.microsoft.com/en-us/azure/service-fabric/service-fabric-reverseproxy
https://docs.microsoft.com/en-us/azure/service-fabric/service-fabric-reverseproxy
http://microservices.io/patterns/service-registry.html
http://microservices.io/patterns/service-registry.html
https://auth0.com/blog/an-introduction-to-microservices-part-3-the-service-registry/
https://lostechies.com/gabrielschenker/2016/01/27/service-discovery/

fERxdtE, AR ERHEMIRS B CENFEGH. FEMIRSES T R E XS R
KEXFIET: ZFPRFEAH Q0TS K) ZETERAY, MEXLERIGEIETAFER ViewModel
KESMHIRS.

EEFRNAEE, 840 UIEM (10 TypeScript 28) BB CEMEIREANERRIEMH ViewModel
RREMIRS L. RXMAERSE#H 7RI, REtarETH.

4-21 B TIXFNESIIRE. WEBHTTENK, EABRMNSGFEERMMIRSERERERA
HUABRIEEARER - IXBUR T 2ECIEAESE Web WA (ASP.NET MVC) &2 SPA (EATREINA) .

B 4-21. BsinimiiRsEma9285 st FE G A

BNREASHMIRS SV API XKL, BEXEEREE—/\XEAIFRHE.

RIEFEATRANRA, BMRSEMEEINFENSNHSH TR, FlI, BANSAREER
51&45t Web NAHERIFISANKEIE SPA BURERFINA (FTERFFA Xamarin N, XHHEE
BYEE) .

HFSHRRE, MR eShopOnContainers KT BARAE. B, EERRNBHRSINASE
By, HEXNFEELH, BRI LFRERNEEZ. EX, eShopOnContainers 2t 7EF
Xamarin PURAERNE, SFEEFIRE CHIBREESLY.

BHINKAIRMAZRSE FIIRER T BESHNETHMIRSNESIURE.
Hith&R

o {#HF ASP.NET f94H& Ul (Particular f—4 Workshop)
https://github.com/Particular/Workshop.Microservices/tree/master/demos/CompositeUl-MVC

e Ruben Oostinga. {HIRSS5I RIS HIIKRIF

http://blog.xebia.com/the-monolithic-frontend-in-the-microservices-architecture/

53 He T R AR AU 55 1) L FH 224


http://aka.ms/MicroservicesArchitecture
https://github.com/Particular/Workshop.Microservices/tree/master/demos/CompositeUI-MVC
http://blog.xebia.com/the-monolithic-frontend-in-the-microservices-architecture/

e  Mauro Servienti. BIFES Ul BITHIR
https://particular.net/blog/secret-of-better-ui-composition

e  Viktor Farcic. {5Hiifs Web H{4tS S1ER RS
https://technologyconversations.com/2015/08/09/including-front-end-web-components-into-
microservices/

o EERRIRSEEPAIRIRRE

http://allegro.tech/2016/03/Managing-Frontend-in-the-microservices-architecture.html

fBRSS RS R EFNE AT AR 1

BONPERRMRERN AR, DR FRITTANLL. FIFRKOABLONBEESFELE, X
ERECREREH TN, MRETHESESRBERE. MIRSAESIER, RSR2IRAE
THA? BAIMIBERNEIHRSATSE (ABHRE) [ ERE LR RERMRSS.

MIRSERGENHFE, FFHEE (BFEKiR) RS LEBLEAETRE, XMENERFERTR
BEREIMIRSIES, TEEREHNER, WABTXFPRESREMRS. ROiER, HEEE (HE
BERTREESS) AINSEUE (BUEAERXRBERE—) BFEBENK.

HEERT, ENEEEREER, FINNAFRSEBEIIRR, EERRTRMIRSHTERE
BELMEEFHRITIRA, BB T 4E P —BRPRSEIEMRIRZILARIAINRA. EBAIREFR D E a0
ROERBRNSEFEAR, DAAMTRELIRIRRAEF D, XMERFHRSEBERMETINER,
LAREE N FAANSRHAES | SR8 F IR TE.

Boh, BRMEEXRREIZRFLENIIRE. WRIATE, RinRFWMEEESZHIEH =M B ARk
. fn, BRNENERAESE, SRinNARRS VBT RIBERAKIEEEHERRESBK,

EAKRZEIER T oinEEEREEY. E4APN "SIERENA" —ENE TILERREE, 7
T —ERAFR (BIANRAMKMREIE, SE RIS NET Core B{ERIELN Polly FRRIMTES =S

BR10) |, BERA T MEBXA N ERAI SRS,

BRSSANSITINR EIRFIZER

— P EAREELERBRNEIRET: HMRSCUARSEETRAISEHES, SUNEESEL
RBRMEESRL. BESMRRSBISHEMRERE—RE, DR S RELEHIFES
B, XESEEEN/NMNMIBE. IRHRSENREFTER —AMGIEEER, BINEFEERE
EMEIMTERIZTIRZISN, REAFESHFERTHERTS. MIRSHAT, XBET
FREBM R RS —RIESEN. NP thEERY MRS RER SIS,

EBITIRREE

EITRRS2HAR. BITRERMRSRESAPRSERITEERERERE, AINESTHERMERE
WESREEF TR, EXBETHIEHE RS RESMARE, BRSIUENAZERR. LWRHANZ

54 He T R AR AU 55 1) L FH 224


https://particular.net/blog/secret-of-better-ui-composition
https://technologyconversations.com/2015/08/09/including-front-end-web-components-into-microservices/
https://technologyconversations.com/2015/08/09/including-front-end-web-components-into-microservices/
http://allegro.tech/2016/03/Managing-Frontend-in-the-microservices-architecture.html

BEHUTHEGRIFLERE—SEN. EXXMER, TS TEE, SEBEHNELLMRSKE.
MRS ANEI TR AT AR Bh R M B RIERIRE, FHEH BT eI RE B AIARSS.

FEA "1E ASP.NET Core [RS ETHUB(TIRTIGE" — T, FEARIRRE T AA7ERMIRSS T EFaHHY
ASP.NET HealthChecks [, LMEAMIRSS BEM IS IR IR SR AT BRI,

(ERIZEF I BES MR

ASRHTNASRSETINAER, SERE. EENERRPXER. BF BTN AHFERN,
BITUN— B, FIEE—ERESRHEESSTATHKIRIFESE.

ERAIURSIRMN AT, BAITLIESMG AEENEE FRE (BEXHE) F, RAERIEST.
BTN ARIRHETERERNRSHRIEMILL, BEINEERISAESR. AMERES EaE
FEIENM T RBEITSMRSHNOHINAT, EED MRS KB T — Bk,

MRS R AR ZEXBCFHESHREREEE, BAFEEEEPFENEHIRH. BRIZEIEH
1, XEKREEBMHERZESSHRENINERL, STHENEEEMPITIMNESIEXLE
B. f5I%0 Microsoft.Diagnostic.EventFlow F@XIFRI—FSEHiEReE, EENSNRESHRARE
EhIBERE, SFEFANERINERNERL, B LNRS, BI70 Application Insights,
OMS (AHERERER) 1 Azure i2H. BINFBARERE=FHELHTFEMNTERHER. RE
ERMEEENRE, EEJLISCRA T, HI40 Splunk,

RHIS I EERETIRRINZEMER

BURIRS AR ERFENIERME, S, BRI— MRS REZNE, BNRE L
BN LEFILh, BRABEEREER. NRFE-NRENMERSE, MIECIRMRSSEN, 135
ZHESURM. FISUEEN. B, ETRNRIIZEIEIE.

RIS
20% Bs_gf 8, o0 8
020 0 885 0, 080 0,8

S EHEA ITAEIN IR FERY =] A wESE TIRS/A
=gl RS
ABZ 7 £
(4mHES |22/5E8%)

B 4-22. RS FEE— TN BINETT KN RIS

55 He T R AR AU 55 1) L FH 224
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https://docs.microsoft.com/en-us/azure/service-fabric/service-fabric-reliable-actors-introduction
https://github.com/dotnet/orleans
http://getakka.net/

HT Docker N FBREFFF AR

=8
IR ST

TR E A C IR TR AR BRI FiE/, 1EIDE JTE, #WEE Visual Studio £ Visual

Studio f9Docker TEFIEMTIE, [FH1EE CLI/ 45455587, 4#81T Docker CLI #] Visual Studio
Code FfEM 1,

Docker N HZEFRRIFLINIR

FETERER: IDE FRHRIgse?

T EERLINEEAYRX IDE, REMBETRIENRERRIESR, FAEETLUFEAMKIRHNTEFF
& Docker N FHIZF?.

Visual Studio (Windows kR) . &8 Visual Studio FF&ETF Docker IR FFEFRT, #EZF(HH
Visual Studio 2017 B{EEBIRA, XLEARABRE Docker TH, X% Docker TERJUAFEIEAIEIZE
B#x Docker INMEHRF &, EITHIIRIER BER. FAIATLUR F5 BE#EHN Docker 41, FizfTA0ER
NFRERF (RRmNAREFREZERRNAER)  SiEBILUR CTRL+FS, EREHIESRIETR
TREFRIFIN R, XET Docker N FREFFFARKN, XERIBAAILE,

Visual Studio for Mac, iX2—/“H Xamarin Studio J&{¢3AY IDE, I=1TFE macOS Z E, M 2017
FHEAFFIASZEF Docker, XJFER Mac itEH, BIREERIRAINEE IDE BIFAARRKR, XMNIZE
—/NEIFAUIERE,

Visual Studio Code #1 Docker CLI, {NIREFERALSHFHERF RKIESHNEEREFAMHERS, LA
{88F3 Microsoft Visual Studio Code (VS Code) #0 Docker CLI, XE—NMNEFEHNFABEREE, XIF
Mac. Linux #J Windows,

%% Docker 11X (CE) TEJfS, {EAJ{#ERS Docker CLI #3J3# Windows R FEBFERFF] Linux N FHTERE.
HitbHRIR

e Visual Studio By Docker TE
https://docs.microsoft.com/aspnet/core/publishing/visual-studio-tools-for-docker

e Visual Studio Code. B 5 /L
https://code.visualstudio.com/download

e  Mac 1 Windows THY Docker #tXkR (CE)
https://www.docker.com/community-editions
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https://www.docker.com/community-edition
https://docs.microsoft.com/aspnet/core/publishing/visual-studio-tools-for-docker
https://code.visualstudio.com/download
https://www.docker.com/community-editions

3215 Docker Be3f).NET iESHIIELR

IFANABRINLEMA, WMEREFFA Docker REVAY.NET N FHFER, TTLAER.NET Framework, .NET
Core B FFRAY Mono TE. XFETF Linux B Windows B28AIN FHFERE, 1RIEFTH.NET #E228, aJLA
§EF8 C#, F#k Visual Basic, XF.NETiIESHIFMAER, ALASEXHEERE: NET IESKES.

Docker NI L IE

NRERFAERERRTHRARTEN. AFAKENL, FRARSERMIRERANESH
ANFRREFRENE, AREANN. TIeERIES. ERITE, RRARERFFRMNT
Docker 583800, MEARILAERMIHEN LSS,

1 A88 (Docker HERAI—LA) SALITEG:
o —/NEERNRERZ (Linux &Z1ThR. Windows Nano Server Bf Windows Server Core)
o  FFERARBINEING (MR THEINHES)

o EERER (MRIREMEI)

HF Docker BRHINAEFHL RIS

FINTTEBNMBET Docker INFERFRY "W FRFE. "W FAMERE: FEEEREZ
Y DevOps ifithig, RRFFRARNSE ENFRKTERS., WREAFEGEREMRIHIELER, X
THERFBEESLIT AR T—IR.

RIFRfERF AR E B CRIUBRSTIMIINGE (MK#) Emk. #8E Docker NFRFEFRIEALRANE 5-1 A

7N

66 T Docker (98 HFE P TF KA FE


https://blogs.msdn.microsoft.com/dotnet/2017/02/01/the-net-language-strategy/

Docker AR "WIN" FAiftiE

3

1. 2 .
el

g 5 6.
BB WSS

ETRE/E :
S st R,

4. s
EMNA, 7
IEERS

Dockerfile Dockerfile I

MAYER

[osee |

docker-compose.ym|

docker run /

~ |
) ) — docker-compose up
I 1

TR u [ RS u

B [BEo] | == b
NETE Docker {£#1E Ducgrﬁ D

node (%0 Docker

git push —

&1 5-1. FF4& Docker B#stt i fHEE/FHIEEE
TYSIFEMFFTENTRE, BRNSNEESBESET Visual Studio IMFIRHIFMIHEA.

LFERYTRIESS/CLI FFATE (N7 macOS 8% Windows _E{#H Visual Studio Code Ml Docker CLI)
B, YNBRETHRENTERET, —kik, EESIRMER Visual Studio RIEIFMITHE. X
FE CLLIRETHATFNESER, USEXAEFH: FRHRFEENT RIS Docker B
A& AR AR,

24{#FH Visual Studio 2015 & Visual Studio 2017 B, AFHLBRELEIGIEF T, EILETLAKIER
=EFF, JTERZFER Visual Studio 2017 RS BRNARERE, 2#0kR, RER—TER,
Visual Studio MiSIBE &M FFERECERY Dockerfile 1 docker-compose.yml ARINEIIBE+, H3K
fiJ7E Visual Studio HIEITIX M FFEFRT, BESREEAIEE Docker &R, RFEHREE Docker HIETT
ZRBNAER. XUFETLIMRARERE.

74 Visual Studio B T XL, BHARKRERIHAIUAR T BERERWE{#HER Docker
1. FRAERETRIVIES S, RIISFAREE— TR,

1.

N 5% 1. FRAGRTD, SARSIRERIAR PR R R IRSS
=

Fr& Docker N FRFFFIFFAIE Docker N BRI IEEARZEM. RARIZAET: EF Docker A&
BY, EEEAMINE (STLAERE Docker Z2EHY Linux BN, SNER{EF Windows 252805 BiE{EA
Windows) AEREFNMIHIZEITE Docker HESHIERAIN FIFEFFEIRSS .
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http://aka.ms/dockerlifecycleebook/
http://aka.ms/dockerlifecycleebook/

F Visual Studio {3 AHIAES

BSRREREERT Windows Y Docker #HXAER(CE), F4RiRBEAIE5: Windows Ff Docker CE
A,

ILEAMAEZEEZEE Visual Studio 2017, #HIFTFERTEE Visual Studio Tools for Docker FH{4AY Visual
Studio 2015 R, XEEIFAIERE, A Visual Studio 2017 /9 Docker 12 T ESRAIBISE, WiE
NEBRHEIE. WRELEERN%EIR T .NET Core #] Docker 2N, FBA Visual Studio 2017 FES
2 Docker TH, 41E 5-2 F7x:

aaaaaaaa

Install size: -19.46 GB

& 5-2. &2 VisualStudio 2017 FJZEENET Core #]Docker &I

EEEN 2RISR Docker B, HATMETLAERA.NET (MNRFITEERSEE, BERF.NET Core)
REIET, BEETITE Docker FEPE MK FEIER. (BREEFGENRETRE Docker EFFATIE, X2
EHSCROIS, KFEBEDRtSRBEEHE, Visual Studio BTLALLE Docker FFRZBEREN, UETF
ARG AR CHTEE—CEETE Visual Studio HiEiRZ SN AR, FIEZIENRRE
Docker EFHEFFARTAE,

HBEIR
e  Windows _EAY Docker #tERRAI]

https://docs.docker.com/docker-for-windows/
e  Visual Studio 2017
https://www.visualstudio.com/vs/visual-studio-2017/

2.
WE— N EEA

SRy (PIR 2. ETFIIENET EiEEGEIE Dockerfile

X FEHIRRIE N EENREKIR, Dockerfile ZBRANRIEERAY; TCIGREFE Visual Studio FHITELN
WEBE, &2 Docker CLI (docker run F docker-compose @) FaIFE, NTEHENE/I B
3ki5t Dockerfile tBRHATDH), MRMABEFREE—EENRS, BBARFEE— Dockerfile;
MR FARFEESZ MRS (NERRSZEEY) |, BBABNMRSEFEE— Dockerfile,

Dockerfile NIZBIEN FRIEFFEIRSHIRERP. B8 —EH<, XEmOSREIF Docker IMAIER
BRI TN e FEIRSS. FllJTLARRmBRISNF I Dockerfile, PAGIEEME N AEE
Friis—Eei A INZI T e .
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https://www.docker.com/community-edition
https://docs.docker.com/docker-for-windows/
https://docs.docker.com/docker-for-windows/
https://docs.docker.com/docker-for-windows/
https://www.visualstudio.com/vs/visual-studio-2017/

YNERAE Visual Studio 1 Docker TR, XMEFZRFTRE AL TEAIREIRI5SAK. 7E Visual Studio 2017 H
SIEEFIIER, B2 "BHABEE (Docker) 7" HII%LIN, #0E 5-3 Fi~.

New ASP.NET Core Web Application (.NET Core) - WebAPI-Docker-VS2017-RC4-AddDocker g X
ASP.NET Core 1.1 “ | Learn more
A project template for creating an ASP.NET Core
ASP.NET Core 1.1 Templates application with an example Controller for a RESTful
HTTP service. This template can also be used for
ASP.NET MVC Views and Controllers.
N &
Empty Web API Web Learn more
Application
Change Authentication
Authentication: No Authentication
Enable Docker Support —
Requires Docker for Windows
Docker support can also be enabled later Learn more

&/ 5-3. £ Visual Studio 2017 FAgYZE#ITERT/SH Docker 515

£ Visual Studio &, tEJLUBIAEIMBN A, #EFE "Docker 3235 B9A, HAFME=HIEMERF
F3 Docker 37#%., & 5-4 F7r.

T New Item.. Ctrl+Shift+A Add '
*a Existing Item... Shift+Alt+A B Manage NuGet Packages...

New Scaffolded Item... Manage Bower Packages...
%9 New Folder Manage User Secrets
E% Docker Support $it  Set as StartUp Project

Reference... Debug ’
& Connected Service... ¥ Cut Ctrl+X
"5 Class. ShiftsAltec | X< Remove Del

1 Rename

[E]5-4. Z3FP& Visual Studio 2017 IFE/S/H Docker 5#F

H9IME  (40 ASP.NET RTIRFIRERREL Web AP IRSS) BUTIZIRE, SFIN— M EBmEEREN
Dockerfile ZIINB®., BASAENMERTEZRII— docker-compose.yml 34, FEEZ TRAILMN
T, BE—RBEES N XEPFEENTHLEMAES. Visual Studio BAILAREAISSAX AN TIE, (B
BFiaie t Dockerfile F 5 NFLEAME RIS RA BB EAEED.

BELEEA. FBHBEHIET.NET Docker S5EIZERE

HITBESEEMB G L ARSESEEEN RS, ALALIE Docker Hub JFMERIVE S GEFIREL
XLERRER, 1 Visual Studio HfSF8 Docker x¥Ff5, Docker RIRJ R RE— 4 AE T =P T
E. ItEAT Dockerfile fEFFIARY aspnetcore 5.
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https://hub.docker.com/

B RIRE NIRRT ERAESR AR ER FeEFARFR Docker &, HI4N, GNESRAE(EFE ASP.NET Core

(Linux B¢ Windows ARAS) , RI{$EFE microsoft/aspnetcore:2.0 (%, FEILFRAINTIETE Docker 2528
EEFANEMER, AL REE FROM microsoft/aspnetcore:2.0 iX{Ta<$ R INZEI Dockerfile HED
8], Visual Studio FIZEMERIBnN5Ehk, BMNRFEEFRGERE, WEBTEMZE.

{£F35%k 8 Docker Hub, HHEIMRASHIET NETRECE, TLMREAENS (BFEFKL, WdME
77) LRFINESEFEETRA.

THSEhRR T &9 ASP.NET Core ZaIRITHI Dockerfile SUHHNFARNE.

FROM microsoft/aspnetcore:2.0

ARG source

WORKDIR /app

EXPOSE 80

COPY ${source:-obj/Docker/publish} .

ENTRYPOINT ["dotnet"™, " MySingleContainerWebApp.dll "]

FEXMIFH, ERT—1MET 2.0 lRE73 Linux BY ASP.NET Core Docker $3& (3Z#5F Linux #1
Windows Z48#3) , iXZiBiT FROM microsoft/aspnetcore:2.0 iR B, (XFZEGIEMER
, AJLA&# ASP.NET Core Docker Image F1.NET Core Docker Image., ) F{| iR IAE Dockerfile 35
T Docker FREAEIE TAIISINAY TCP im0 (A7 80 iwM, XZi@IT EXPOSE BCERY) .

£ Dockerfile #, BURTFTAESFIMELR, ‘*‘Iu?‘ﬁ*ﬁﬂﬂiﬁﬁ fBlan, ENTRYPOINT iZE N
["dotnet", "MySingleContainerWebApp.dll"]&&5iF Docker BEiz{T— N .NET Core N FHIERF.
ER{&5A SDK #.NET CLI (dotnet CLI) %*ﬁL*Diﬁ NET R AR, XMRESBAIAE. RIES—T
79 ENTRYPOINT 17, tRIBNAREFEZENIESNTES, HittREOSBMER.

HRR
e  J9.NET Core RIFE#E3Z Docker i

https://docs.microsoft.com/dotnet/articles/core/docker/building-net-docker-images
e Docker EAHY: SIEIEECHER

https://docs.docker.com/engine/tutorials/dockerimages/

(ERSRRECRE

— N BEE (repo) BILABERZNFER, fIal Linux {&RF0 Windows g, X MFERTLALGRGEEXEE
RUIRAE (BARGEIEE) SIE— 1 C%E (repo) RIENEZEZMFE (Linux #1 Windows) . I,
Docker Hub jEAEZR_EAY microsoft/aspnetcore BF, BIIE—MNEERZRBSSCHL 3T Linux 7
Windows Nano Server BY37¥F,

MR TIrE, BBASETMEERNENRTE, NTFLhIFm:

microsoft/aspnetcore:2.0.0-jessie BT Linux, RES.NET Core 2.0 =fTHY
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https://hub.docker.com/r/microsoft/aspnetcore/
https://hub.docker.com/r/microsoft/dotnet/
https://docs.microsoft.com/en-us/dotnet/articles/core/docker/building-net-docker-images
https://docs.docker.com/engine/tutorials/dockerimages/
https://hub.docker.com/r/microsoft/aspnetcore/

microsoft/dotnet: 2.0.0-nanoserver EF windows Nano Server, RE&.NET
Core 2.0 i&f7RT

B2MN 2017 FFREILEN B T#HER, RIEE T EHNREEGR, EERENIRE, BBASHNSEE
155 (BIaNSTIFZERMIRY aspnetcore R1R) SARIEAPZHY Docker FANAVRIERFRIEREFERRY
Linux 8¢ Windows kg4, @0 TSLHIFf7R:

microsoft/aspnetcore:2.0 TR4E Docker EHAJ 0S, WHEHEE Linux B
Windows Nano Server LHJ.NET Core 2.0i=
178

(ERIXFRTIZURY, SFAIARIE—" Windows EHURERAT, SEFRAHAIE Windows RIZE(K; HIEVERRE
—MREERY Linux ENREGR, SRE— Linux BIZIE,

oL B, M EFHECERRE
BAMETLUMNSFHACIEE CHIEMES, RN Docker HrFXH, (BNREBREN EHCHEME
1&g, BPABEATTTH.
HRR
o ZEEZE{A.NET Core {5i5:

https://github.com/dotnet/announcements/issues/14
o EANH: tIEEMESEG

https://docs.docker.com/engine/userguide/eng-image/baseimages/

3.
el 0% 3. BIEEBEN Docker 5§, REEHREGFIRALE

Dockerfile &

VR ~
e EFEARSS

R RIS NRSZ EFECIE — I IAYESR. WNRNAERFHE—MRSSE Web NEERFAERR,
BARFE—REE.

iER: Visual Studio SEFEEAICIELF Docker Ftg, TIILERRBEARIEERS/CL FNAFRE, XL
TRARNTHREBRERIRKET 4.

EAFEAR, HER(NICENIIEES T EHEEEREEHR SR, SE—BEEAMEHI T AN
. XEWE, HIIEECFE— Docker {R1&, BEISEFEEIAM Docker 41 (Windows B Linux
W) £, ARSI TIET. MRF0EE.
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https://docs.docker.com/engine/userguide/eng-image/baseimages/

BEARMIAEFRF Docker CLI #1 Dockerfile Bli2EEN 5%, BI{EH docker build 5%, W& 5-5 Ff
~:

PS C:\dev\netcore-webapi-microservice-docker> docker build cesardl/netcore-webapi-microservice-docker:first .
Sending build context to Docker daemon 1.148 MB

Step 1 : FROM microsoft/dotnet:latest

latest: Pulling from microsoft

5c90d4a2d1a8: pownloading ] 18.34 mMB/51.35 MB

ab30c63719b1: Downloading —==> | 18.48 MB/18.55 MB
c6072700a242: Downloading ] 18.34 MB/42.53 MB
121d7eef6c20: waiting
eb57cf4f29ee: waiting
b2c5ae2d325b: waiting

& 5-5. BYE—1EEXHI Docker #515

BT NI ST EE1T docker build #4, WEATLUEST dotnet publish #<, E5cER—MaE
= NET BERI i HISTHFAORRE SIS, SARB(EA docker build 4,

XEBFE—NE A cesardl/netcore-webapi-microservice-docker:first B98{&R, FEAGIF, first 245
B, Br—MFERAE, SWTFHEMBERFER, NEECENENEEN BGESIESEREE,

BN FAREFRSNBREMN (EHMER, BR—1NSRENAER) | tBRILAER docker-
compose up-build 5<%, BIFHEX docker-compose.yml {4+ EEEHAITTEIRIEMEEXER.
FAITRTLAR docker images apSIREIEA M CEEHE ML SRS, 1B 5-6 Ax:

PS C:\dev\netcore-webapi-microservice-docker> docker images
REPOSITORY TAG IMAGE ID CREATED SIZE
cesard]/netcore-webapi-microservice-docker first 384c4ac1809b 4 minutes ago 579.8 MB

microsoft/dotnet latest 49aaf5daa8s0 30 hours ago 548.6 MB
ubuntu Jatest cf62323fa025 5 days ago 125 vB
hello-world latest c54a2cc56chb 12 days ago 1.848 kB

& 5-6. (& docker images in S EEHBEHIE5
A Visual Studio B Docker 515

fE(£R Visual Studio BUEESZHF Docker RIIRERY, THBHEIERER. EET F5 IETERUAINAERE
FrEiRS3RT, Visual Studio HREFLAICIEE. £ Visual Studio FiZIR(ERIEat7erk, AEAFERER
T2, BEVETRRESCRRAITHIERIE.

4. (i)

I”ESLE%?% ol bR 4. MRS REE Docker M FAFEREAT, 7E docker-
RS

docker-compose.yml

compose.yml FEN RS

docker-compose.yml 4 BILALEERA BB EIE —RIMBEXIRFZENK— MES R AER, SRR
EmTHITERE.

B docker-compose.ym| 34, BARFEEMRASEBEREZE LS, EREXUTTIEH:

version: '3’
services:
webmvc:
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image: eshop/web
environment:
- CatalogUrl=http://catalog.api
- OrderingUrl=http://ordering.api
ports:
- "80:80"
depends_on:
- catalog.api
- ordering.api
catalog.api:
image: eshop/catalog.api
environment:
- ConnectionString=Server=sql.data;Port=1433;Database=CatalogDB;..
ports:
- "81:80"
depends_on:
- postgres.data
ordering.api:
image: eshop/ordering.api
environment:
- ConnectionString=Server=sql.data;Database=0OrderingDb;..
ports:
- "82:80"
extra_hosts:
- "CESARDLBOOKVHD:10.0.75.1"
depends_on:
- sql.data
sql.data:
image: mssql-server-linux:latest
environment:
- SA_PASSWORD=Pass@word
- ACCEPT_EULA=Y
ports:
- "5433:1433"

BER: XA docker-composeyml HB—ME. SHEHNRAE. HPEE8 1A SEEL
B (MBEENEGSR)  XEMERYEN, WIMNE—LERRTIERNENEEER, MEEF/
BEZ, AREIVMNGF, BENEBUTE docker-compose.yml HHRYECE S EIZIZ A docker-
compose 4, HESKITFIMEFHITRE (debug B release) HHE.

A docker-compose.yml SXHEEFIFEN T 4 MRS : 14> Web MVC BRSS (Web NAFER) , 24
MRS (ordering.api ] basket.api) , LK 1 PNEUBTRARE: ET SQL Server for Linux FLABEHT
BT/ sql.data, BPMRBEIMEFA—NDEEEE, FLAGEMRS KR, BREF— Docker 5
&,

XA docker-compose.yml SXAANMRIEE 7 (EAREFEEE, BIEE T E(IZENESE. FlinEX A .yml
AR, webmve BFERA9ENIRBBIIT :
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o (HFIFUIIEERY eshop/web: latest $Fl&R., (BE2LAILABEIXMERIE docker-compose SEFRLT
AIEa%EE, ALEaNEIT docker-compose A4HAY “build:” XN INECE TSI,

o {IHALT 2 MNALEZEE (CatalogUrl #1 OrderingUrl)
o  FEiZAEE B 80 iInORFELLEH_ERIFMNEB 80 im.

o depends on iREIEix Web IRSZHERZIMM B T RIRS L. XMREATLULARIRSER D
EERIRS BN EBEE.

T ESCA ISR SIS BB AR, TREHITE docker-compose.yml 344,
£ Visual Studio 2017 #{§H docker-compose.yml

7£44 Visual Studio R A ZRHPAPRSZSINE F N Docker ST3EAY (Y0E] 5-7 Fis) , Visual Studio 21EIR
BHRINI— Dockerfile, EITERTERATEZFIRIN—NEEEZA docker-compose.yml HAIIRS
TR (IB) . MRBEESSRSMAAR, XE—MIREN. RENGE. HITLFTHXLE
docker-compose.ym| {4, BEFTEAIRIEMRFE.

%1 New ltem.. Ctrl+Shift+A Add ’
0 Existing Item... Shift+Alt+A B Manage NuGet Packages...

New Scaffolded Item... Manage Bower Packages...
*5 New Folder Manage User Secrets
E& Docker Support £+ Set as StartUp Project

Reference... Debug »
& Connected Service... & cut Ctrl+X
2 Class.. shiftsalisc | XX Remove Del

[ Rename

[E/5-7. & Visual Studio 2017 &1, &7 ASP.NET Core IGH;#/l] Docker 5#¥

1£ Visual Studio Fi7450 Docker 73, AMYSTEILHE R0 Dockerfile, IX&7EJLNEE docker-
compose.ym| FFRN—LEEER, XERENABALEZERNRE.

£ Visual Studio HERfRIRF RN Docker X¥5FfE, ALAEMA S ZRREEEPER— N FFIH R (
£ docker-compose.dcproj TIE®) , HEFEE—L Visual Studio i70AY docker-compose.yml {4,
W& 5-8 F.

4 %1 docker-compose
[0 docker-compose.ci.build.yml

4 [3 docker-composeyml
T docker-compose.override.yml

& 5-8. Visual Studio 2017 fZRGE = FETEZH docker-compose H17357
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iBid docker-compose up %<, FHATRILAF— docker-compose.ym| SU4ERE S [N TR/, B
& Visual Studio IRESRIN—H yml 34, LMEFRIBERINE (FFAMNESAEFINME) fOHIT3EE
(release 8¢ debug) EER(E, TINEEFMNEIZITEE.

5.
i={T8R/ A

BEEIN C0m 5 AN ST Docker NIFRFERE

NRRIFFRFRE—BEE, TTLUBEEEE Docker 4 (ERMWIEAIEN) Liaf7. E2WMENA
BFREIZMRS, JLUEEFA—MEBSNARERRERE, F—{7 CL < (docker-compose up)
8E R Visual Studio (EEEBREERRE— <) EBAI5TMiZEE. HITERFRIERISER:

oJEEEA - B Docker CLI BT B 75 /HFE/%

FAITLAR docker run #5iE1T Docker 588, WE 5-9 Fx:

docker run -t -d -p 80:5000 cesardl/netcore-webapi-microservice-docker:first

PS C:\dev\netcore-webapi-microservice-docker> docker run 80:5000 cesardl/netcore-webapi-microservice-docker:first

d96975a683b0a9411595816f63be6c135801878b8a85181a4d86dc848eadcabf

& 5-9. FHdocker run apiE7T Docker &S

AIHRXAN S SIEERAERRY 5000 inOSBERIENAY 80 inM, XEREEN LT 80 w0, AF
IEHERIEEZ A =AY 5000 im0 E.

BEELIEB: IB{TE B fTE

ERZHEWIHSES, — Docker NEEFBEHSNMRESEN, XEKEEEIZTESRENAE
F, tNE 5-10 Fs:

RN

=

]
-

5-10. BFZ T Docker EHESHIEMHT
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FA Docker CLI In1T2 B8N TR

ZFH Docker CLI IB{TE RSN AFER, TLAER docker-compose up <, XM <SS FE docker-
composeym| {4, ZXHITFERENS BB AEFRRSESST. B 511 BRTAERE
B (HRES docker-composeyml ) iETZHSHILER.

PS C:\Dev\WebApplication> docker-compose up

Recreating webagp'l icati on_webagp'l ication_1

Attaching to webapplication_webapplication_1 )
Hosting environment: Production

Content root path: /app
Now listening on: http://*:80
Application started. Press Ctrl+C to shut down.

5-11. i&f7 docker-compose up i SHIZZE
151758 docker-compose up <[5, NMAEFRFIEXERSEPEE Docker EHHF, TNE 5-10 A,
F8 Visual Studio iIz{TF0IAIN Z B2 N FHfE =

FA Visual Studio 2017 15172 A RN BEFNAZCLIEEEE, BRIINMIAILUETX N2 A RN EE
B, EalLUR S EB A, BIEE Visual Studio BiEid i A E ST EHIASEE,

BN EXCAmMA, BRERRRAZZPLETNERMN Docker RRA RGN, HEER (BRAREH

) docker-composeyml B EXANE, XALALE(MRBETHIEIHEMERSZE. Visual

Studio AT MAINT Docker fRRTT ZSTHHIINE RIRE—1 B8, ARRITHERELER
(dotnet publish, docker build &) .

BREZN—/RE: f Visual Studio 2017 H, B—HINAY F5 3 Docker 5<%, WNE 5-12 fizs, X4

TSI TR ZHKAY docker-composeyml XIHHENBIFIERES, LARETIEIXZ RSN
EF. TARNSBSEAAR, BERERIYUIRES MR, 8 MNREARRE (888 +, &
Visual Studio FIFIXAT, ETEARDES LAIZNI B PRI &S R,

ﬂl eShopOnContainers-ServicesAndWebApps - Microsoft Visual Studio

File Edit View Project Build Debug Team Tools Architecture Test Analyze Window Help

Q- HE MRl ~ T Debug ~ Any CPU ~ | docker-compose - P Docker ~ |C ~

=
?L (o[e]e CIRTeleT R To SR | IR @ docker-compose.override.yml docker-compose.prod.yml

[E/5-12. f£ Visual Studio 2017 HIE{TE B BFEF

Hith&Z iR

e 1& ASP.NET B=EEREZIIxIE Docker EH#/l
https://azure.microsoft.com//documentation/articles/vs-azure-tools-docker-hosting-web-apps-in-

docker/
FE4RHES IZE M ANER B a0 RS
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https://azure.microsoft.com/en-us/documentation/articles/vs-azure-tools-docker-hosting-web-apps-in-docker/
https://azure.microsoft.com/en-us/documentation/articles/vs-azure-tools-docker-hosting-web-apps-in-docker/

docker-compose up # docker run 5% (BYfE Visual Studio IZ{THIEHIXERS) WFERFAIAEF
IRAEENKS, DEMEEA, BMNREX Docker SEEEFF1IEN Docker Swarm, Mesosphere DC/OS &
Kubernetes IXFERIRHAES |22, MIARN(FERIZEIE T . WRERA T 2 Docker Swarm fEENXIFRISEEF

(£ Docker CE for Windows #1 Mac B9 1.12 /g0 ) , BBAEZER docker service create IXFERYAR
SEEBEBFNHBNRSS . WRIEANERS N BesHRRIN AR, LA docker compose bundle
#0 docker deploy myBundleFile 3%, BASMNARFEHEHR— %" . FHEEASE Docker ih
A ERIXEEZ “Introducing Experimental Distributed Application Bundles in the Docker

documentation” .

XFF DC/OS #0 Kubernetes i, thEBFERAAREERSHIHA,

6.

il S0 6 FEZHE Docker =AU Docker R FIAER

RIENFREFIIRERIARE, X—StAMER. EREHEAY.NET Core Web NFEIEFFY, BERIFABRE
ARSSKEBE. £ Docker EHEFTFHXIERE, HRIE 5-13 FimfVitm, BEEMATLALEIZIRSS. (M0
R Dockerfile HRIECEEARZIRGTE 7 EHAYAE 80 Iw [, ERE URL ERIIAENANETIROS. )

L C | localhost/APl/values

["Howdy!","Cheers mate!"]

&/ 5-13. FHlocalhost £ it Docker fHFE/

SR localhost i1 Docker EAL IP (BUABISR T, G0SREER Docker CE MiZRER) , WFEE
EFTEHR-RAY IP HBUETEIARSS.

TR WTFAGIPISIearEhlEaskin, NESasrIX4 URL (BT 80 iwH. BE, ERIXMER
SR EERE] 5000 inH, RACRRALE—MTRPERIZRY docker run a3 ERERT,

AT el AERiRIET curl SEMIXANN BER, 2B 5-14 Fis, W05R1E Windows E&3%
Docker, BBABRT #28AYSERR IP Hbtik, ABEEKIARY Docker X IP: 10.0.75.1,
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https://docs.docker.com/engine/swarm/
https://docs.docker.com/engine/reference/commandline/service_create/
https://docs.docker.com/compose/reference/bundle/
https://docs.docker.com/compose/reference/bundle/
https://docs.docker.com/engine/reference/commandline/deploy/
https://blog.docker.com/2016/06/docker-app-bundle/
https://blog.docker.com/2016/06/docker-app-bundle/
https://mesosphere.com/blog/2015/09/02/dcos-cli-command-line-tool-datacenter/
http://kubernetes.io/docs/user-guide/deployments/

PS cC:\dev\netcore-webapi-microservice-docker> curl http://10.0.75.1/API/values

StatusCode -
StatusDescription :
: ["Howdy!","Cheers mate!"]
: HTTP/1.1 200 OK
Transfer-encoding: chunked
Content-Type: application/json; charset=utf-8
Date: Thu, 14 Jul 2016 19:48:18 GMT
Server: Kestrel

["Howdy!","Cheers mate!"]

: {[Transfer-Encoding, chunked], [Content-Type, application/json;
%?arset=utf—8], [Date, Thu, 14 Jul 2016 19:48:18 GMT], [Server, Kestrel]}

2 1}

i

: mshtml].HTMLDocumentClass
RawContentLength : 25

5-14. H curl 7EZH it Docker WHEE/7
H Visual Studio 2017 fitFNiEix &2

{88 Visual Studio 2017 IZ{TAIEIX S e80T, mILAGKEFERRLAERI R EBER . NET N BfEFE, fO1A
FRREERAIM L2 ERE.

A Visual Studio 2017 it FNiEiz

SNER{ERYRIERR/CLI KPR, BRABINSRSERE—L, RegETERIRERAYS VR,

Hith&=R

o it Docker HEEFRRIRIFA
https://azure.microsoft.com/en-us/documentation/articles/vs-azure-tools-docker-edit-and-refresh/

e Steve Lasker. g3, Fis{FNERE{EH Docker Y ASP.NET Core R (47)
https://channel9.msdn.com/Events/Visual-Studio/Visual-Studio-2017-Launch/T115

{{EF Visual Studio A& B =ZRIBELITRIE

SCPRE, f5EA Visual Studio T {ERARELERYRIERS/CLI B8RZ. 5 Dockerfile 1 docker-
compose.ym| HHEFKRIKZE] Docker AT P BE84% Visual Studio f3fEakEL T, W& 5-15 Fs:
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https://azure.microsoft.com/en-us/documentation/articles/vs-azure-tools-docker-edit-and-refresh/
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Docker RN VS FARFE

3.
BfT/ENE
2/ BERA

2. (—xin)
REEFM

4,

MRz FEY
(RS

o]

N //' docker run / \H‘"\-,‘ . el BRI
~—— _~~ docker-compose up T~
B ™=
BIER |
7ith

Docker ;EffE Dacker & e
(3 Docker =3

git push Hub)

[E]5-15. (& Visual Studio FFEHISTH.TIETEE

BAIIREFOMVTREER 2 (LATRERIN Docker 323%) BIR]., FRLUXAN TAEAAEFISFRIETF&1ES
(FA.NET 13@{@7:;59%72-59&#1&) BERKM BMNFETHRERERETH4 (REEERTE,
EFREFEMIRS, BRIEES. ) FABItEFTEESIE Dockerfile B docker-compose.ym| {43k
BEX—E1TH. BRASHITIFEH Visual Studio KIEREIH, XALIRERSTIFEE,

HithFiR

e Steve Lasker. {#[ Visual Studio 2017 #43.NET Docker FF &
https://channel9.msdn.com/Events/Visual-Studio/Visual-Studio-2017-Launch/T111

e Jeffrey T. Fritz. ([ Visual Studio A% Docker TEE—.NET Core RIFHRIASEEH
https://blogs.msdn.microsoft.com/webdev/2016/11/16/new-docker-tools-for-visual-studio/

{£ Dockerfile I PowerShell i3S 832 Windows g8

Windows ZesrTLUEFRIHEINE Windows N FEFEREEIRE] Docker $21&H, SAISH Docker £85FK %R
FRIEMT BEE, Z6EH Windows 88, FTEIE Dockerfile FiE1T PowerShell #5%, W TFIFR:

FROM microsoft/windowsservercore

LABEL Description="IIS" Vendor="Microsoft" Version="10"
RUN powershell -Command Add-WindowsFeature Web-Server
CMD [ "ping", "localhost", "-t" ]

ABIER T Windows Server Core EitifE{& (FROM IRE) , ABHE— PowerShell 75 (RUN i&&
) TS, I8, BETLAA PowerShell ApiaiEMEZEA (40 ASP.NET 4.x, .NET 4. Bt EAE Windows
i) . BINTE Dockerfile /1, ANEIT THa< %% ASP.NET 4.5:

RUN powershell add-windowsfeature web-asp-net45
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https://channel9.msdn.com/Events/Visual-Studio/Visual-Studio-2017-Launch/T111
https://blogs.msdn.microsoft.com/webdev/2016/11/16/new-docker-tools-for-visual-studio/
https://msdn.microsoft.com/en-us/virtualization/windowscontainers/about/about_overview

Hiths=R

e aspnet-docker/Dockerfile. FHREE Windows 54AY7E R Powershell &5<$AY Dockerfile
https://github.com/Microsoft/aspnet-docker/blob/master/4.6.2/Dockerfile
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https://github.com/Microsoft/aspnet-docker/blob/master/4.6.2/Dockerfile

0

{£ Linux 8¢ Windows Nano Server _|3f
ZEEZNEE NET Core Web W FHER

=8

RS2
FNTETLAAH Docker Z558SLHI/EIEE Web [ fBRE/FHIEMEELE, 1HUM AR IFLERFNFEE e, &RE
EBEFE S, HEEAIWIES LTEIFE, L E FATARTTTIE? XA Er—2

TERT,

ETHRSHREEREFL, EEEENTSERMTHAINAE., FEERT, RARaEEE,
EITERNERN OB N B PHRARENBER, AUTAOXEMNAE.

BBRERE AU PR A BERMER D BRI e IR AOMARSS . TEAN EXCRTA, MiZididThaeskkl] 51
IRSS: ARSSIOZMULIRST, ASCHIERRERIN FRRERr. WNSRAREA (IR AN FRFEFIhRER, BBA

X RetEmnE s,

N FRRERF AR R RAIIIREIR, [RIRETPINFRIER eShopOnContainers 2 apEIHARIR
Hl, REAFELSHEHESHINEEN D EIARHRSS. RERNVBERT, LSRSFNZREEZR
BEFERSAINER, HWIHEX N RREFIDEIEEERS S, ENERIR.

HAMEN PR ARIERE, WFRERINEENFERMER, WIFFREEMIEL IFE—1 &N
WRITTrmid, [RERKID IFRERIK.

EAxetER, BL2IRRT . FIITLRIE— N RANERER, LEBMORETIE, FAH
ERERIRSS. MEM—LER, NTNBEEFNRESERR, TR RN, XEHREXHEFY
R FRAEFr FT BRI SR 73 P S MRS «

BN RIS RSN BRAHTEE SRS ERE. MBI D MRS N FREESH T
NERY, BEMNEESREESR. ATAEERHTLERA, YRS EERRLSEE. 3k
BEIMBRSSZRIRS, FERINFSTE eShopOnContainers N FIFEFRYHARIS AR A PSLEIATIELR : St
RN, SMEEEIIEL, RE—HNES.

eShopOnContainers S EE{LHRAS (%29 eShopWeb, HER— GitHub €FE+) EIEA—
MVC B{ANFRFERFRIEITH. B LR, XMRITHERBREME. BN GitHub THEIXANL
FREFNRARE, AREARET. BEXRNRANAREF NS INEPRIEE R .
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https://github.com/dotnet-architecture/eShopOnContainers/tree/master/src/Web/WebMonolithic

B, SRHEEEREX T NARFIS N AERNETERFRMET. XESERET REIIINA
FRMBRFFARE. FARBAILESEF MG e LEH RSN B TN BER.

HR, BRUNBREFAY RAAERIE. EURSUREIRY, SEREMTIMEEL, SRR
SEZHR.

R, BN REFT LM S EEIRS ARG SR ANSE. £ RNBEFRE, S8
BRERRE T R— MR AERIR, XEHER—MNEIT SQL Server RIS AAIEIRSS =5,

RIFEtE RS

eShopWeb N HFEFFREN T eShopOnContainers i FEfEFHIERDTHEE, {EA— NRARN REFRIE
17, XE—MBIFENET Core Z £, EF ASP.NETCore MVC BINFBIERF. BEXERMTRILETIR
FRBE RN,

XM FEFERFER SQL Server HUEFERMRFER. EETARINED, BN AREFTUGET
MIRSHIN AR —FNRRFREIERCE. XM NAEFHRECE/IE SQL Server IE{TIERRN IR
FZINIBIN—1 B8, TEEFEMES, SQLServer RIETERI RIS L, BHRiR, B1TE
Docker EHINB, AFAIIULAREF, ATHEREN, HEFERRAIFRTIZIT SQL Server,

BRNINEERBNGEER, BRERASE SRR UNEREFIFIEINEE. Bk Web N AEFZEENS
RISHASEXARB TP ASP.NET Web W FRZEMISCEFNECERY eShopOnWeb RN B, HXA
IF, NAEFRFHIEEITIE Docker £, FRATAIHSEEERZA ASP.NET Core #HH{TEM Web FF 4.

M eShopOnContainers BYfE{LhRA (eShopWeb) RizfT1E Docker 2851,

Docker % 3}¥

eShopWeb INHIZ{T#ENET Core Z k., EEBERILATE Linux B25HiE1T, AJLAE Windows 258§
51T, Docker BPEMFEE LR NMAERFRIZF SQL Server ERIRZEEIEAN,., HEFER Linux B8
. BAERER,

Visual Studio IRt 7T —1MNMBEMR, ATBTLEMHRG NN Docker 328, ARREME, |RE

"Add” , PAIGIEEE "Docker Support” BE], X MEMRELEINEIFII—A Dockerfile, ERHAZZMN
— NS docker-compose TNH, BIRMT#13RAY docker-compose.yml 3244, TEM GitHub TER[EISE
89 eShopWeb EH, X—PBELTK 1. FEITTUERIXMERGEREE S eShopOnWeb INBF
docker-compose INH, & 6-1 F7x:
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https://github.com/dotnet-architecture/eShopOnContainers/tree/master/src/Web/WebMonolithic
https://aka.ms/webappebook
http://aka.ms/WebAppArchitecture
https://github.com/dotnet-architecture/eShopOnContainers/tree/master/src/Web/WebMonolithic

Q] Solution ‘eShopWeb' (2 projects)
4 555 docker-compose
[ docker-compose.ci.build.yml
4 5[) docker-composeyml
a docker-compose.override.ym|

) docker-compose.vs.debug.yml
G@ docker-compose.vs.release.yml

b %1 eShopWeb

& 6-1. fEEEFRE Web 7[5z /%549 docker-compose L5

XL SRR docker-compose.yml| 32, SEAE Docker TIEHHERE., AT LUET Visual Studio
FasSITRIERE]. ZNBFEREITIENET Core &, {#F8 Linux 88, AFLABATLATE Mac B§ Linux
Hgs E%miS. ERFNiETT.

docker-composeyml XHEE TSR . EIREMLREG, ESMLReR. X MERISE 7198
eshopweb B EZSIINAEFSSRNAE. RILZH, FADEZERIOXT SQL Server H8XAY
f&E, BERIN—A SQL Server & (80 mssql-server-linux) , F¥4 sql.data FEHRIT— MRS, ik
Docker SRAFEFIENXBeg. EARFIINT:

version: '2'

services:
eshopweb:
image: eshop/web
build:
context: ./eShopWeb
dockerfile: Dockerfile
depends_on:
- sql.data
sql.data:
image: microsoft/mssql-server-linux

depends_on 1§ EIF Docker: eShopWeb BGIKHT sql.data FHigk. FEERILITIESER
microsoft/mssql-server-linux $R{&RIFFE—MRE A sql.data BIFRR.

£ docker-compose.yml FTIZ T, docker-compose TNEIRE 2T Hith docker-compose 44, M
Wi LRI B HIXE SRR ERAY, docker-compose-override.ym| S4B 2FTEIRSBANRE, HlU0,
EEFREMEMNEEFIRE.

THIRBIESR T docker-compose.vs.debugyml STHHIRE, BESTE Visual Studio XS HZIAYIE
B, EZXXEF, eshopweb FIGEE—NIINRY dev #7%, SIS R B EMNATEERSFE,
BELEA NI E B R B E .,

version: '2'

services:
eshopweb:
image: eshop/web:dev
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build:

args:
source: ${DOCKER_BUILD_SOURCE}
environment:
- DOTNET_USE_POLLING_FILE_WATCHER=1
volumes:

- ./eShopWeb:/app
- ~/.nuget/packages:/root/.nuget/packages:ro
- ~/clrdbg:/clrdbg:ro
entrypoint: tail -f /dev/null
labels:
- "com.microsoft.visualstudio.targetoperatingsystem=1inux"

BEEAINAYRE— N2 docker-compose.cibuildyml, £ Cl fR5585+, BEHSITERIBENS
FEIE. XA compose M{4=[E51—1> Docker Beg, NMNABEFEEVFERREG. TIRGIRERT
docker-compose.ci.build.ym| SIHRIARS :

version: '2'

services:

ci-build:
image: microsoft/aspnetcore-build:latest
volumes:

- .i/src
working dir: /src
# The following two lines in the document are one line in the YML file.
command: /bin/bash -c "dotnet restore ./eShopWeb.sln && dotnet publish
./eShoplWeb.sln -c Release -o ./obj/Docker/publish”

BFE: X2 ASP.NET Core £HiiR%. EEBET SDKMERTE, BREMNBREFHAEER
{%&. 1517 docker-compose BIESRAXMNRIBIENDRE, MEEiZA s PN FRFIER.
£ Docker 8&th, FRIFEEIEIXA docker-compose SERINEILERM B S, REHIT.

£ Visual Studio &, BILAE docker-compose INBIZENENIE, AFKR “Ctrl+F5"  (F5 FAEE
i) . EIEfE Docker BesPIETNARER, XFMEMNARRRBHATE. /550 docker-compose
IMBRY, Visual Studio &H docker-compose.yml 344, docker-compose.override.ym| {4F1HEF—
™ docker-compose.vs.*X{4KizfT docker-compose #5<, WERNEFERFERESI, Visual Studio £8H
A =TD R

SNSRI ER R EANZMNETER, Visual Studio 2MIINENZTTHE Docker FEIN FRFER L.

BEMERR S

RNTFIE T JUNMEARNIZ TR & WA N AR TT %,
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{Z1k Docker &2

EBR U ARFE, Biss—HiET, FEELLEXSSFKASATETRES. RITTLUEHRS
179IE1T docker ps S REFIELIEITHISES. docker stop S AELLLIEfEIEITRIZSES, WE 6-2
Fr~:

COMMAND CREATED STATUS PORTS

24 hour o ds 80/tcp, O

24 hour go onds 0.0.0.0:5

IMAGE COMMAND CREATED

6-2. F docker ps #]docker stop CLI i3S EEHIELFEEE

EAREREEREYRE, JetEEEILIEEEiThIHE. BNIEEET Web N ABEFHNERS LB
Hith W RO (AR 5106 iM) .

L8150 BN Docker 255

i I0 Docker SZHFAISSFIEEIZITH Docker HFEE(S. [BaNZMASHS, W Docker FEKEH, %M
SEBLEREEET. WINZESESKEELENERENSSS, LUMETRINERRY Docker 37:F, WRAETR
A0 Windows B8, BalzASAYABTE Windows BestRT{ FIZ{THY Docker; dNSRAEFN
Linux eS8, BiMzRSETHRETE Linux ZesER TIE1THY Docker,
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EFBIER{R.NET Framework p FAFE

X8 2 Windows 2588

=
IR ST
Windows BESa]20AFFRFTIIIALEE, FalHREEER FIE45NET Framework #27K, %[ Web Forms £9
M fFREF, FFE N e Faa/ TIEB A, XLt “FE”  (lift and shift) .

B _EXIAIRS I T T HEIN A, EHIRSRET, WSNAEFSUSEIARESRT, 819
BERBIT—IVINRBRIIRSS . XFMUESTHRBSFLE, WTEFARKNNA, BRNERXERTTE,
FEXNFE OSSN BRFFER, BFIEHTANRERERRS.

ERMRREIRFNAERR, AR NAEREESXEM. S, XATEREXLNFEFT
FEEEBSRDRPER.

REBRANITIE eShopOnContainers IXNNFIFERE, #1E] 7-1 Fiz, eShopOnContainers 1MV EIBARY
RRFRAIXN N AR REENRERER.

& 7-1. Windows &5 LHJASP.NET Web Forms [WFEE/F (1E413K)

XN FRENEFHE S RIEEAI Web Forms N FHFZER. Xt Web Forms B{KEERE ZN FFEFA
SRAsEFE ASP.NET Core MVC {{& Web Forms B5, RFGAFENET Core LIiEfTH., TR, 1B
NBXEFAIRN ARRFIIEAREEE LB R T EEESSTIET, INEEN B TRE#TREVOE
SRt Z N FBRERFS INREIRE, mRAREY, BERSwIBENESIAIMIRS S, MAZ
DR AR BB E AR e,
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e CERR REFRRIIF

Catalog.WebForms N EFREAIER AT E eShopOnContainers i GitHub B (
https://github.com/dotnet/eShopOnContainers) ., XE—/MESZHNARER, EEMLHE— &
FREEFME, BMELL, ERSEPETZNARFERESREREMNE. HIIBEEEMZNARERF
tIR%G, LUEB N HBEANISTERFRIRETR., B SRNEREENRIERFARE, LEERM
AEYKERIN, (EFRRIFRIMESR, HERESENMEER. £E 7-2 aJLIESR, 1£ Visual Studio 2017
PFTFRIX N R

W) Catalog WebFe Microsoft Studi Y & | Quick Launch (Ctrl+Q) P - O x
File Edit View Project Buld Debug Team Tools Architecture Test Analyze Window Help
- - - |Debug ~| AnyCPU - P GoogleChrome = & - B _ n

S Defaultaspxcs ® X EditCataloglt g
¢ ®) Catalog.WebForms ~| #3 eShopOnContainers.Catalog.WebForms. Default -| @, catalog M Q- o-58 & 5
7 PrUTECTRU USTEUITT T T 5 g
18 - ution Ex Cil+ p- @
19 & public _Default(ICatalogService catalog) => ol E Solution ‘Catalog WebForms' (1 project)
20 this.catalog = catalog; 4 3] Catalog.WebForms
21 @ Connected Services
. Y N b & Properties
2 = protected void Page_Load(object sender, Eventirgs e)
23 ¢ b * References
24 13 Account
25 } App_Data
26 [ 3 App_Start
27 @ // The return type can be changed to IEnumerable, however to support b Content
28 // paging and sorting, the following parameters must be added: 2 Extensions
29 I int maximumRows » foats
30 " int startRowIndex b Models
31 1 out int totalRowCount b Modules
32 1/ string sort.ByExpress)an b Saipts
EER public async Task<IEnumerablecCatalogltems> GetCatalogDatadsync() => b Services
34 (await catalog?.GetCatalogAsync()).AsEnumerable(); b &) Aboutaspx
35 b &¢) Applicationinsights.config
- N S Y - a¥) Bundle config
100% - b a&) Contactaspx
4 5§) Defaultaspx
Error List - B x E

b &) Defaultasprcs
Entire Solution - [@ 0krors || [4 0 wamings | [@ 0 Messages Build + IntelliSense - Senrch Ervor List p- b &) Defoultaspxdesignercs
b 5&) EditCataloghtem.aspx
s favicon.ico
b 54) Globalasax
¥ packages.config
a[2] Site Master
a3 SiteMobileMaster

Code  Description Project File Line SuppressionS.. Y

Data Tools Operations Web Publish Activity | Error List | Output Solution Explorer | Class View

& 7-2. Visual Studio 2017 HfI/=ig5 E7E Web Forms fFEE/%

B, EFTEAREA LS —EEEMERR I TZN AR WREARERMRE LA 2iE2H
B, EFRARMNAGSER, MARFEIAMRRREFRME LR, MRNBEFEITE
B, BATFRBENZBFLMNENERCETKREET .

Ba, BRUNREFIT RHSRYE. B/LEEEN BT EEIEEI LERS B
% XtEEREEREENECRRSOMA.

BT DIAER, ALEEREHT ¥R | IHERNRRNAERERESSRPIET. R MR TE
SelE: N—aYETE—aEITl "RE" BINERER, REEE "B Bl aeah. BEE
T, THREMHINBRERAE, ML LEERESSRRIET.
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aJgeRNFEIEEE

{YERBANFIFER, Catalog.Webforms 2— MIETATEIBAI Web MR, HHE28UERE)
FE. BURERTEMM SRS L. EEARBY, BETHENFTRIRS I NS FAl)
Bl LAR{REEREIZIT Catalog.WebForms RIFRTERS, SRIEHARLERY "F8" 78, XE—F&ERNE
B, MZIBKEEY, RFENERSRNEIRSETETI, THEMTHIRE, WEREERT
BB SERMEIRRS AT E RN R ERIN FBER.

#AMM eShopOnContainers LB L AREHRIEI 7T MRS HIDEWEF#ERTTZN. FrLARTLAYE
RimERR—LEINMYIMER, ILERREERBERMRSS, MARER NS mAIEIEFE.

XSRS T ANAEN R RIFELR . ERBREIBHEIEE: EMUEEIENER TE
WENBEFIBEIERY, MORESN BN RREFATLOLEHIRIRS . BETHIRSHIEHZE
BRI NARER. INIBEEEES, RRTIBRKRERRE,

R FEtE RS

FATETLATE Visual Studio Hr$JFF Catalog.WebForms fiR/52E, BN FIREFAER— MRIZHIN FEFE
FFRiziT. EEREET, ZNAEFFERFERSRREEE, MIABSANEENEIRERE. 1ZNHBE
FF{#HA Autofac (https://autofac.org/) RffiREEES (1oC) , BFKBHEANDI), FLAREZLNFERE
FRERhEHECREREINREUERS. (KF DI, TMRREHITNE. ) BN
web.config SZ4EEY useFake (B, AERIBIZIZERERECE Autofac BesRIFNBELUIERSERE
I ERIRSS . WRIEITIXN R ABREFFHE web.config SUFHHE useFake IRE A false, BPASERIX
N Web Forms N2 RRAYE = REuE.

XA R ERIEAZEEEA, ITFER Web Forms FIASRIRBIZEBLLENE. B, MERM
IRSSINIIRNMLA, BTREELMRE: KEBUENDD), RIRIEREIZEA, 7 Web Forms FRERILAFN
SR FE—RDE IR,

ERNERNRARESERSREDEMEUFERR, D&, KJLMNRSERBERKGIE. DI
RMBET: JUBGE (BdEH) RUIRSAEIMBIRS SRR EE AL,

DI FHE8=FH web.config Ry appSettings Be &Rz H 2 RA RN mETEE 2 FERRE TETHR
SNELHIE, ZNARREEM T — HttpModule XISEAERAEE, RRNAEM T — P IS RGER
FRiE NG, 7E Modules/AutoFacHttpModule.cs 32, BILABRIXLAASN FAIRTR:

private static IContainer CreateContainer()
{
// Configure AutoFac:
// Register Containers:
var settings = WebConfigurationManager.AppSettings;
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var useFake = settings["usefake"];

bool fake = useFake == "true";

var builder = new ContainerBuilder();
if (fake)

{

builder.RegisterType<CatalogMockService>()
.As<ICatalogService>();

}
else
{
builder.RegisterType<CatalogService>()
.As<ICatalogService>();
builder.RegisterType<RequestProvider>()
.As<IRequestProvider>();
}

var container = builder.Build();
return container;

}
private void InjectDependencies()
{
if (HttpContext.Current.CurrentHandler is Page page)
{
// Get the code-behind class that we may have written
var pageType = page.GetType().BaseType;
// Determine if there is a constructor to inject, and grab it
var ctor = (from c in pageType.GetConstructors()
where c.GetParameters().Length > ©
select c).FirstOrDefault();
if (ctor != null)
{
// Resolve the parameters for the constructor
var args = (from parm in ctor.GetParameters()
select Container.Resolve(parm.ParameterType))
.ToArray();
// Execute the constructor method with the arguments resolved
ctor.Invoke(page, args);
}
// Use the Autofac method to inject any
// properties that can be filled by Autofac
Container.InjectProperties(page);
}
}

1ZN BFERFAIRE (Default.aspx.cs # EditPage.aspx.cs) EMN 7 —LATFREUKEAIIGIERS. T8
BANMDiEs—E 2 AR, 1ZEMSERIBIT:

protected _Default() { }

public _Default(ICatalogService catalog) =>
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this.catalog = catalog;

F=&n API #MER T 7574, Web Forms FrB#iEEH75 1588325572, Catalog.WebForms R FBfER-
M7 R TUFSRAE RS (E R EVEIE, TUEIMEEN T SelectMethod, UpdateMethod. InsertMethod #1
DeleteMethod B, 18 7ESIRERIAIRARIE. Web Forms 124 LARIESPEZ NS ERVAEIER
BRERLHN. FRRLEREEN, E—HBRETASIFIN. PTURCHE out S8, MR HE
RB out B8, FENTRIRGFIKBEURIEMRE R TR,

HR Web Form NEFHNEIABE[ERA catalog.api IRSFAMEIIKEEI., XAMEIASTIRIEIRFER T
EERIDAVEES:, (BT RS EBIR T FFRIMEHS catalog.api BRSZHERAIKIL.

Ti5

Visual Studio AR FIEFRISSSIRME T REE. REATIMBET A, &R "im" # “Docker
323" BDE], Docker INBEMRSEERARRMI—1NEA "docker-compose” HINE. ZIMBEE
Docker &R, TARATHSE (Fs2) FEES, HizTLENSEE, & 7-3 .

ENMRERENERIEHR, FiSRORMEREFR{YZE Web Forms lFFEFX— MRS . ERESIE
EoiIEIZRE N “docker-compose” IMH, &K “Ctrl+F5" 8 “F5" S6l## Docker 515, ARE5N
=EE.

Solution Explorer

RE- o-5F@
Search Solution Explorer (Ctri+;) p -

%] Solution ‘Catalog.WebForms' (3 projects)

b v&] Catalog.API

b +F] Catalog WebForms

4 - _o docker-compose

&) docker-compose.d.build.yml
4 5[} docker-compose.yml

) docker-compose.override.yml
Eid) docker-compose.vs.debug.yml
a docker-compose.vs.release.yml

& 7-3. Web Forms SERGEH “docker-compose ” IGE

EEITZBERGERI, WRESIE Docker BLERLER Windows 28, AR Windows i
Docker {EE+=Etxr, 1#5&#F "YJ#E] Windows 28" , WE 7-4 Fis:
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About Docker

Discover Docker Enterprise Edition
Settings...

Check for Updates...

Diagnose and Feedback...

Switch to Windows containers... |

Docker Store I’}

& 7-4. f£ Windows B, Docker {EESI=ErHT “tIHEZ) Windows Z558" FEEIG
WRXNEEREIER "YIHRE) Linux 2¥88" |, 15tBA Docker BIZ{T1E Windows BestE( .

BITRRRBRESES Docker 1. HUUTERIRIERT, £/91%Z Web Forms INH4pk— NN FBFERRF0—
™ Docker &, BIRHTIZHIRFSERKANE, XEERAGEMIESHEERM Windows Server 5
{RFNGEENAY ASP.NET 218, BEEAERANGITIRESIONR,

BERIRANGAF—T Docker INBEHRANINAIS S, #EARATLAFEBIBEAIEIZZ NS, Visual Studio =R
XL B Docker RIEFHEENERE, £ CLI FANEIT Docker apSBY, BAJLABERIXLSI,

T3ZHI Dockerfile SEHlEXR 7 #iE Docker B EEMIRE, ZEEEET Windows ASP.NET #2EHY
, BAEE T — ASP.NET R :

FROM microsoft/aspnet

ARG source

WORKDIR /inetpub/wwwroot

COPY ${source:-obj/Docker/publish} .

XA Dockerfile STHHIEFEAN Linux 25887 1T ASP.NET Core N FBFEFHUEGEAZELL, BHAE/
PNEEXF, RFENERAETEMBEGR microsoft/aspnet, XEEFHY Windows Server (&, H
FEE NET Framework, B— 1M XBIENEEREFENBERERAE.

docker-compose I H FRIEM 4B FBECE B es FHHY Docker iR, Visual Studio SHBZA™
docker-compose.yml MHBE— MR, REEIIIER. EitAY docker-compose IS &%t
XIATEEEREAIE<S. docker-compose.overrideyml B SIMELEF I LAEENHREAREE
. .vs.debug fll.vs.release IPMEAEENRIRE, XEIRERLUL Visual Studio MFINEIEEEIZE TS
88ch, HEBIFERITHAES.

FIRRIRTTZERIN docker STHEHRSIRIN Visual Studio integration, SItERTEABERILAES ST FB
docker-compose up SSEMFFIETRERER, BEARMMIEAE EXEHITTNEA.

91 AL GE IR 54K NET Framework W FEFiE#43] Windows ¢t



MIREB.NET Core BRHBRSZIKEVEL

WMRANMERBEEUE, BaJLUBIXAN Web Forms N FIfEFBCE R {ER eShopOnContainers BRHARSS
SEIRENSUE, A ETYHEE web.config 3214, B useFake RUEIRE R “false” ., BB/ DI BES(HEAT
BB RRRSHISSRABREERIDEIENZE. EMABLEMEAIEN.

I

IHIAESERI - MmRSS, EREFTEEH docker-compose NH, LMEHIEFRIRSZ RGBT~ RIRSS
ZREE . Windows Y Docker Xk 4 Linux #1 Windows 528, {BFGERERTIZET Linux 1 Windows
Ber. BETZHIRS, BIIFEEE— SR, FE Windows Bes LIETXNBRAIRS. kL
SRR, IXAMYIRSITIEEESR— Dockerfile, Dockerfile.windows T4 & T KI5 5
AP BERRETEIEEIRE, BRI Windows 88 LiafT, FISNAJLAER Windows Nano
Docker &1,

PR AR SQL Server #EE, EULEAFEFER—NET Windows BY SQL Server Docker $5#1&.

TEFAE, docker-compose TR thHEMLEERIMNEAE A BEBIN R, ZMBENERTEZRET
Windows [Y SQL Server $8{&3£E50 SQL Server, B©<7E Windows BEEdh SR ERMRS, HEAE
[SEhET Web Forms B mRimiBes Sy, I, X2 Windows B8, MMERRDENREFEN
2, NaTtZRmERg&.

HAIMRHIE~RIR

FERMEEE-NENEEEUTER. BARRES, EIISES Windows BegH 2 BiE1T Web
Forms RN FEFERF. ERMHERSH SQL Server, (BRXLLRIENEITER—FA Docker FH L, EXEE
12T, SQL Server HEFNEMET NET Core RIIRSEEBEEI T E—EET Linux AY Docker FA]l

. R Docker #| (E&EEF) LEITEZ MRS, XFMEEARIABETREBERERS, Besd
HIIB{EEIRESR.

ERRRER, HIWAEE—MEERR LIZITMERES. EAT Windows A Docker #tXhRFA
ZHFRIFTIETT Windows #[1 Linux Be8. EEFINEFR, EIITLURERERER—S Docker 1LY
Windows FEERIE{TERMIRS, X2iL Web Forms N FEFFIEITEAR Docker EHE Linux &
BB RARSH— N LFIZ B IEE. XEURTFHAMNBIERNERS. KSEBERT, Al
BN R KSR B IE{TIER—S Docker 4 (& Swarm) L, XEALLIFE TIEL
BERZ L, ENTLFHMENSIER, EXHFNRETY, MRSIASRETRANEIEFEINS I E
IR55E8 2 [BRVIBIEMARE—RIBEMA.
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[

T A ZEeetlE=E T HARSSHY.NET R
=R

L

=8
RS2

FIR BT RS [ e /e R B Z B s U fPIE /7. AT B as e/ R thEEE [ (H14]
ZEWERES) . BE AU EERMIRS F AR,

LWEIERMNERE— N "MEMIRSEEGE, & WREER Docker? ", ZRMBAE, HIEK
/M., Docker BAAERIRZE, 1B88F0 Docker HIFMIRSHIM IS, Flan, ZfERA Azure
Service Fabric (SZIFRBHBRSZIENERHIZRL Docker BEFIETT) AY, BILAEFRIEAF Docker SIEEE
TR 28R IR

B2, MRAEWNITRITFIFRETHIRSS, BRtBET Docker FRAINFER, BBAT(IFAEIRIT
FRATEMERBNNAEREFER, fli, JLUR— I RESTSRAN=ZENAEF. B, &
EEIMIRS IR Z DR FEEEY, SHEERNBREM Docker BRRAYMARSSIRRLEMISTIN,

T ERMARS R TR

A LEENMBNIF RS SRR N BERA.

RIFRHEE

ZN FREFET T SSBIEhIREUERE, ABIRE HTML, JSON 8¢ XML IR AEKIEHRSS. N
ERYISSMERE, SRETHRERNAER (SPA) HEENLEES. E45 Web NTER:. 5 Web
R IR TN AR F. 1ZN FATEF e RiE APl HE=751FA, TENAEREEMMIRSE
MBI FRERE, LMEEREEIENER MRS IRFIKE.

N AR TYZEBR0 AR :
BB, =R Ul A RITIEIRS.

MR LSSIZIE,
HEREDIANZIE. BIRRSENEEIERE (SQL 8 NoSQL) HIEIEIAAM

MREMZE. BEEFEETHRAENERBE.
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ZNAEFFEESERENTY B, ENAITREEFRRENT B, EAREFRFCUREFEIE
thFRFEESHT R,

N FREFF A RBERREE SFEIRIENE (SMABRIIAER) 1, FERFNZEEFER, &8
BRI Linux ERBEI Windows (RZTFA)
FRBIPARE
el TR BRIRZ N R AR AT AEA T
o BEIMFKREBN, EETNAEFAIARESSTUEL,
o HHBARRIRIRIENIK, NEERYRS TEEIEN.
o NAEREFBEE KRR S AN,

o FTERFHIKHIT4HAME, XEREERRTFEUHEEEENE, RIEENEMEFRS
FIME/N\IRHE FEHZ N F R,

o FEESCHN FTEFRRIFFEREE RN ELERE.
o TFFRMNFIREFRS, FEFBIIRIA (IR, ®EESS) B, NMEEEBEHEHARR
TEIBNARER, EAXESEEMAFARINBEFIATTNSERELE.
HEIEERA

N AR R B LRANIZ E BAFY? ARIENAREFRANERIT AN, NIZGN BRSO MIZIAF &
g8, LUMERIRS SRR ARER, Eh— 1M RSHE— 1 S,

EXMITER, BNRS (B8 XUW—ASARIThEE. i, NAERTEEEERRS. THRR
5. WYERSS. MPEEXHRSERS.

RS EEFESN HTTP (REST) ZRHIMNE(RE, (B2RAEERRLSHI (FIRNGER AMQP) |, #F
BURTER SRR HE R

MRS T RSB NRUIRI AR, XEREF KRB LIERIEEMF RERIER S HHAMRBE
HAHIRSS .

BIMAIRSEE SRR, FEEMMIRS TEmE. LEN, ERNAREFRERSH (BE2E
SMREL) [ MaSEERESE (CQRS) SLIREARMIRSHIEIERER—EM. b, WSLR
DIREEE MRS S IER SR E AR LRI —EE.
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eShopOnContainers: (Zf & 7552 H9.NET Core HIAEEHI TP HEE/F

BATILAE EFOMRAR, MAHEREGEN, BCHARERNWSME, EIEE T — N RAE
AONPSSEE : BMLRIEEFRS5S (e-shop) NFBRERF, ZMARMMBR. EFUTR. WIEEFER. #
1TELhSSTHREETNRE, 12BN FFEFRYIRINASR]7E eShopOnContainers Y GitHub B T &,

ZNFEFBRZS N FREAMN, SE/LAEIE Ul Blim (Web R FERRFMIRERNNAEER) |, LIRE
EA P ERS SRIRE FRERMIRSIIERS. I RRISIMNE 8-1 Fr.

eShopOnContainers &%ERFH

(FFRIREEE)
m——m mm T e e m e e e mm e e e e = e e e e e e e e e =
| e Dok (MRS 75 R \. :
eshop mnEin | - SOl Server !
I Xamarin.Form | | v\' l —W = F\E I
¢t s 4 ., N /
I e os; | ! L NN :
I
| | B R
I Windows I I L _:::::::::::::::::::::-II %’ RabbltMQ I
| I { ITEERIRSS Y z E l
I , [ m
[ [ i f.LQ\ a sQL Server : X |5 rE " |
. BiERE A =
I 7 1 e
I | | T m p— I
\ GracePeriod worker svc. / ™ E H I
P ———————————————— /I )
| RS LedlE |
| —i—» m—» Redis 87 | / 2 frrry
I /:_E_:::::::::::::::::::::\ e I
( EHRIRS =
I I E. ap MongoDB ,L/ I
: .QK CosmosDBl I
I I\ sqQL Server,I 52 I
: CEEmE \. / :
| MongoDB / |
4'l—'[l_’.]4_’5. 4-9 CosmosDB | |

g

& 8-1. §IXIFFE 2R 15T eShopOnContainers i fHrE/F75514

FEEMIE. T& 8-1 FuJLiERI, £ Docker FHIHFEE T Z1AEE, X2(FHA docker-compose
up npv::B%@J%/\ Docker EHIELHIRY. B2, WNRIEEFERIRAS IZaiSe858F, WS SE8nI8eE
AEEN (FR) BiatT, HEREHATRE S TERRENSES, [EN X2 s A,

BIERE, BREURTINREIRIERIRE (IR 5EHNESS) |, eShopOnContainers N FRFEFFER T
SRS EIEESICR

o EFRSHMIRSHNERERE. BTERRECREEF RN AEFNERNESHL.

o REHEHERE. BUYEMHRSEEREMRSINEMSSINEPREERERN. SHR&rFER
HEEAIREEIA (30 RabbitMQ) RSLH, tBAIEFREIEAN Azure BRSSEE:. NServiceBus
. MassTransit 8% Brighter S8 5 HIIRSS B4k,
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http://aka.ms/MicroservicesArchitecture

ZN eSS B N —EMIRS. BEFiRMAREFISEEEE, BalEHRSEEE. ME
ATR, XM R PinflMIRSHIER T BB EEN, XEREE ik AEFIEERE
MRS RIBEK, BMIRSZE—AHEZER, W
https://servicename.applicationname.companyname, ¥REE, BMARSAIERAR TCP iwH,
FEEFERF, Z URL SIETRIGIRS IR EIYEER, RESYESRIEERD &R0 ARYRARSS A,

B3X eShopOnContainers i APl XS5 EEBENEEIRP: WATESERIZEEERDEMA, MWEETH
RBRISIRABNREREN, AEFIRIMRSEGEAERBERETEALBR, BEXYTF#EN
eShopOnContainers IXFERY/NELRN TR R, BERAETHEIARBEIEFTAESHIEER Docker N FHFE
BRI, BELEHAFTEOIE AT RER AR SS BaERE AR APl R,

ENRERITESH T MARSAAREMIRS A, BRERINETR API WXIE, BFRECEZREER
PIERST .

RFESIARINUERIZ PR RAERTEFMERINA, XEFRZREHESN. RIEEZ iR
FRREFRIMIRZRIRIT ST EEN API WX, XMEERI AN EFinN BEFRHARNESIERS
IRE, FHERLAAZEFinL SRR SRS EE AP, HER—EHHTIEN. [BRENRIEREEIAIER
B, KBUERIK AP RXEIERTERIRE, XAseRMIRSTTARSETHERHE.

RS HIEHEER

RGN ERERY, 8 MIRGSHEE CHNEIREESEER, FEB N MIRESEIERSPEN—T R
JRAUERR. XMRITREN TR A REEBIFAAIRENF5E GitHub (A3, FHE Visual Studio
Visual Studio Code F3TFF, LEAMABILAER.NET Core CLI 0 Docker CLI 4R HI8Y Docker 1&, %A
[G7E Docker FFRMNEHEREMIZIT. TIEWMAIN, FERAHMREFESHRATLULIARARTE/LDHRE
EHERE, MATNIINBEIRESHURMEMIRE (minakAitt) KEURRIEMHECE.

EESLAFMED, ATEIEIRUMET EE, SiEENET RnEEERS SRa St EIEERS
7%, MRS,

Fit, MIRSEE (BEERNBEFPRIEIERE) FIBALE Docker B, THINFEERFZRBHRS
[RNBIZ B BRN FRrET.

Hftb iR

e eShopOnContainers GitHub BF, REINBIEFIRILTE
https://aka.ms/eShopOnContainers/

BFMIRSRIBRLG NS
XHET RS RR T EEREHA:

BAMIESHEMR) - STEERMNGE. 15512
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o FRARREZEHARETR, BEFNES.
o THEMIE, XEFAARVMEES.
o &40 Visual Studio IX#¥AJ IDE EIRIEMNEB/NIINE , EARKAREEIE,

o  BIRSBEAIRM TEMAGMIRSHITIRT, FFRMEE, (BILLARGEHENE, RI9FRGER
BHNESEES.

AL REBAEFNSAMXE. 6120, BRRSIWHBERSTEFET &, EITBEEATFE. N\&
EFRRNAERE, HIRSEILCRRIRITES.

LSS EPARMARIES . SMRSETHBIRIFREGRE, S NI LAR TR
PAREIE. Frk. SEMT REECHIRS.

MEMREEREES. MR—MRSTEEHR, REZRSSZIFNE (RIFERTHERRT, M
BEAREMRSEFEEEKBRR) |, HRSTUGELMEEK, BT, SERSBEEPI— K
[BAMTTRESEBINRSER, HHIRICTRAR (WRFHR) iF. 55, SHERSHRIRESEE
fBIRfE, FILMXEREZSMMAYRARSS, MR R FRIERERSD .

EHEEREREAR, HITLURIFAIRSS, FREFHTHNETT (BETEEFNET Core) |, FfiIAJ
VAT EFHAERESETIARTIESR, MAREEERE N AERRIBRALEHESE £,

THRRSSAER TS SRAGER 2
T RS R R Rt — R

BHAMA. AARKARRTFIIGERSE, SANARFIOZELEESHRM. fltl, FRARYIMR
{EF3EYN HTTP B AMQP FiYSEHIABRIRSSIEE, XIBIN TS ELENSERN, BIENT R
FERIFEIR,

BENERN. BEH T MRS HFTESTT BENNAEF (FEEATMRSCIESANLE, F
ESNENEFEXLARSS) | B%E IT CENEEREESR. NRAERERMIRSS RIS
(AN4RHES IZEFNRERR) | BRABUMYERMATREREL I SN AREFASEZSRIFFRTIF.

FFES. 2 MIRSEANRFESBESTTRELIN. WSERUMEE S MRS ENRE
’I‘EO

RFHEFRIBN FFERSFXENNSAT, BN RE)  AFSERT, AERHRS
TEE RN FRREFRT,  FTRYMIRSS N e R TR B RIREER AT RAR SR N AR I &l
SRR R. XERNESHTHREMNSHIRSTEESERBREIR. A, ZREI—MRRZIFEMAE
B, MBEESRFNAEHSES, SKEMAMEL, BN e E RN KFME,
FEFEAEAEIS AR, KEETRINARERFRR, BEE—MRIFAINE.
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EFRRSHESHEEBERE. SNAEFRK, BaREMIRSHE, NRNAEFTEE RS
RSZEHITEZRERE, BRESEIGRSABR. fiNE i RkiIE MRS RER AP [ERTBER
PLic, ERLER T, EFinNBAEFTERERETAERMANERRANAFRE, XEREKM LA
BERRXRY, TR EEEAYIERR, A, ERmNAEFERARIERNRT R,

EFinSHMIRSERBEERNS—NUEE: —LRIRSIEEER 7 IRMERT Web i, Hlin—
ARSSATREER —HEINY, B— MRS REER AMQP IHE. XEMMUBESHIXERR, FELt&R
FRENERER. BF, NAEFNIZER HTTP F WebSockets FY B TR X IEING(S.

EFimtliRSS Z [ARXMEEBEERIS—NER: WLAEY, BEENEER, FRARREREE
BMERDARSHIG. BN, ATRESEHPMNRS, SHS—MRSIFS AR I RESRS. BZ2N
REFRERSRSEE, W TIHRERRTRESEIASE i FEFRIFREE.

SNERMIER TR, FEETHIRSIRITAIE S RN BERE, BITESEEERS MERIER API K
X, MAREREERNEEEFRIGHRSIBESZ.

PEIRSS. &5, TICHMIRSIEEMIRBIRMTE, B—MET: WHBIRERN RS B
SRS . ARSI FTIA, HATAILMERSMRANGIE. BEA L, BAIHBEMENFER
SHEXEFEFEERMERKMNXE, AASOERT, XS5BT XKIRS—E. fn, &
HAMBFREENAS, B—MIRRS, ARSUTRMEEXIIAEWSEE, INAESIE T
BER B RIRS MBS, ERBRT, BRRSMZRAE—/I\EBOIRE. XSMATXRIR—RE
JRU (SRP) 2&fEA, BP: REEHTFT—NREEREMFERRE. EXNTHIRS, MoRSEEBATED
X, REENR: MRS©IIcEEA. hElk, B8 CRIEER.

MRS REREAIFMZ IR

SRR RS MRS EMBIHIRS S, B ISEERIEEB D AR, M, RIEG MR
SHMER, FERITAEENSRMRSARENE, MTARMKRS, RUEKERTRNRZERZEY
(BMEETARER) , AHNXEEEERME. MIRSEETLUERARRATREES. & 8-2
R T IXFRES M,
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NFERISMNERSREE  RIBRSSHIRERER

f \f |

P o =
|

TRiRiBRSS

- ERGESHIRSEEEE . (EEEUEIRGH/CRUDIELT, M TFSHR
« APIRI% gittE. DDDZ

- BRSEE o B

« RI/ATIEFSEHRN « {REmEN. loC F] SOLID

E8-2. SFEBSPIEBRIIFTR T

Bign, 7E eShopOnContainers 7xffldR, BR. WHHEHIRFEENHHIRSREERE (A LR CRUD
FE%) . ALEiIRREREEIIZITHERSR. EBER(ITEEEMAMES, MiTREMHMRS, EEE
7, RERTAWZHRLSHN, EEEENTEEZ M. XMBERT, KiJTssEEFErHiRS+
THESRAERN, FINERTUEHIKENIZIT (DDD) EXAIMETL, EIFE eShopOnContainers TTEAfH
RS RRHAYERRE.  (914B eShopOnContainers TTERIMBRSZAISEI, T SUEEIFUXLLE DDD 1)
MRS RAARAERANS—NRETEREE S MRS AIMER. FIa0, WREXT Al Fi=sFI M
I fERELD FAXENREEURIZES, EE R XENESHURSEF—L, MAENER CHXIFES
HRXIRIREES.

MRS T LETARRIHEX BB AR NEREEE. FIFFBHMIRSSEBRIE AT HAT DDD Rk
W, AAXSEHIERIT. @8, BEERNTISBENEIMIRS AN CRUD A, &
NABBERESA/IFEE.

R : SHERSIRIANSIESHMES
BRI R A RS ER TR, FITFXFIR0E (RAZIINISEEE) -
EH CRUD, B2
o BHRNE
. TEIRENGI N2

o  TFELEHY (eShopOnWeb fEEFEHY)
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https://msdn.microsoft.com/en-us/library/ee658109.aspx#Layers
https://blogs.msdn.microsoft.com/cesardelatorre/2011/07/03/published-first-alpha-version-of-domain-oriented-n-layered-architecture-v2-0/
https://8thlight.com/blog/uncle-bob/2012/08/13/the-clean-architecture.html

o LHMEIIREDE (CQRS)

o SHIRFNZRH (EDA)

BA R T LAMERZ I ATIESHIRERARSS, %0 ASP.NET Core Web API, NancyFx, ASP.NET Core
SignalR (ATF3F.NET Core 2) . F#, Nodejs. Python, Java, C++. Golang %,

ERET IRBEHI—FROEENE, UREA—SERA, B ERTHERER. B 8-3 Bx
THRTARMRSHIEBD TTERA (FCRIFSEFRRXRELX) .

ZHERIIRIIZSESRMIRSHR

9% 1 N/ 2 N RS 3 N
I - SQL Serven | - SQL I i = Doc DB/ |
| m* - HUERE | | m* - Server } } Lﬁ’ ﬂ] MongoDB |
I ek [ == s I == [
|+ ASPNET Core | |+ ASPNET Core | |+ ASPNET Core :
|+ Simple CRUD igif I | - DDD&CQRs st L - Bl |
\_ -+ Entity Framework Core /' \_- EF Core + Dapper /' \_- Doc DB/MongoDB API J
CHEEs N HEEs N CEmEe >

a» PostgreSQ
u—’- iR
=R

m_. Redis 77
=

——————

+ NancyFX (NET Core) + ASP.NET Core + Node.js

+ Simple CRUD i&it + f&% CRUD igit f&E CRUD it
Nt Massive A N Redisap SN y
CumET N CHEEs N WEES T
I MysQL | e Oracle 1 | - EHTEE |
- O — Sy | KON wee || KON— W ges |
| e I f=2 [ =i I
: = Python } : Java : : + ASP.NET Core :
| - fEE CRUDgIT L DDD #5 I | -+ EventSourcing #z{ |
N /1 N e /[ \_L_fjﬁﬁff\fl ______________ /',
C@Elgs10 T v HEes11T v w0 )
! - SignalR (.NET Core2) | ! - F# NET Core . - Golang I
| [! ) LB - ETFRESMEN | | m . BREEE |
|\ (5 ) |\ B ) |\ ES ] )

B 8-3. ZHFIIEIFIZIESHIHNIRS LR

SNE 8-3 F, FERZMAIRSS (UEHIKANRITAEFAGLR LT, BHFABEMRSIESR "F&R
&' ) ERHNEREFRY, JUBAARSNSERE MRS, SMIRSURESTREEN, iR
EN R, WEBERINCRERBFRNESEERE. FEEXT, HMIRSTREEBIIRT,
EREEHIFSZENL, AN FREN LT CORMEKREER AR,

Ign, X3TFiEERAY CRUD 4HPNAFER, RiHAISCIL DDD A AIRERMH AR, EXI T ORET%
O3, AJRER N A S AR SRS AL SS AT (RO S E 2t

FRIRSNERS N FRAEMBIARN BEFR, AAIZET RN RMIRIUN A — N TRREE. 5]
g0, CQRS REEEAEENNFEFAITRERIRINA, (BAJREMSERIIRSER .

MEMIEBRFR, AREE "HRER" SEHAUBRISERRISRIIELN. BIATER —HRaE
sUCRIBRATARIRE" . IRIBILER, DAAEMIRSIEEARIE. TIOEBIFANA.
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https://martinfowler.com/bliki/CQRS.html
https://en.wikipedia.org/wiki/Event-driven_architecture

el R AYENHRIEEIAY CRUD RiBRSS

RUA T A —MERMIRS, EEIER CATEIR. . EHMER (CRUD) #(E,

igiHEEAY9 CRUD fHIRSS
NGRS, RMERUARSIFEEL, DIFERRTRRES, RERZIERENT

P
I

RIRTIERSS I

- SNERMBRSSHRTN MRS HOPEBIRIHER
- IRSGEBE
+ Bfo/ATRFIEAIRE)

[E18-4. EEEHI CRUD HIRERIPIERE T

XA R EIEIREAR S HISE 2 —2 eShopOnContainers 75N FBFE AR B RIMARS . IXFREBLHIAR
1B ASP.NET Core Web API TREHSCEIFTETIRE, ZUIH GELUERELE. WS EEXRRELYE
AL, BIREIEXSIEEMEEEITT SQL Server (fEAR— BT HA/MIX BRIRISEE) AU
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FFAELZEIRSSAT, H3E ASP.NET Core FNZEIHIA] APl 8 ORM, Ml Entity Framework Core, FA{1iAE]
LUBIT Swashbuckle Ba4ERL Swagger JToEURE, Bt ARSIEANRE. BRSETSH T,

ISER: 1£ Docker RERRIE THUERIRS S (40 SQL Server) RFFAMRHII—FEINILNE, EHAF

A LAERT B IR =TT,

MABERBAEBELIEE. XEET

SRGIIKETIFE TS . (B33

TEFE, MENERRPETHEERSS, RAXMDEZEEFAEESTAM. T Azure 19
EFINR, BINER Azure SQL BIEEFEE A IRMES RS ST RIENEMETEERA, FIa0xT

NoSQL 3, BJLA%#EE DocumentDB,

&G, Bid4wiE Dockerfile ¥ docker-composeym| JTTEWES M, FHATRTLARCEWTRIEIZE /SR
&, PINEERNEAEERIUARIRER, NAERFINBEIRIAR TCP inO%,

{§5F ASP.NET Core SCIREIEEAY CRUD fRiBRSS

BE(HF.NET Core F1 Visual Studio SCINEEERY CRUD HARSS, BIECIE—NEEAY ASP.NET Core
Web APIIRE (#E.NET Core Li&fT, LAMETE Linux Docker 41 EiE1T) , 4NE 8-6.

@'ﬂ ASPNET Web Application {NET Framewark!
4 web
Webs Site (Lagacy)
NET Care
NET Standard

\\\\\

7 [ srowse

Create directary for solutian
[ €reste new Git repasitary

Cancel

& 8-6. £F Visual Studio HgYZE—4 ASP.NET Core Web API IG5

tIEmBRE, ATLMSEIEME Web API TIE—H#ESCEL MVC #5588, FHEEF Entity Framework APl 8¢
ftb API, TEHTRY Web APITREAH, ATLABEIX MYIRS P HE—AYKEIZE ASP.NET Core K5, EREBRY
Microsoft. AspNetCore. All {&k#imr, B35|H7T Entity Framework F1ZN.NET Core Nuget &, 41E 8-7

RT3,
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https://docs.microsoft.com/en-us/aspnet/core/
https://docs.microsoft.com/en-us/ef/core/index
https://github.com/domaindrivendev/Swashbuckle.AspNetCore
http://swagger.io/

4 5] MyCatalogMicroservice

&p Connected Services

4 I3 Dependencies
P& Analyzers
4 'E NuGet

> Fa Microsoft.AspNetCore.All (2.0.0)

b 3% sDK

> M Properties
@ wwwroot

p Controllers

> £T appsettings.json
[ Dockerfile

P C* Program.cs

P C* Startup.cs

[E]8-7. —4{NETEE9 CRUD Web APl #HIBE kIS

{85F3 Entity Framework Core SEI)l CRUD Web API fRSS

Entity Framework (EF) Core 2ifi1THY Entity Framework ¥3BIHIERANRZERIRA, T BIEFRS
. EF Core 2—FIXISKRIEIEE (ORM) , BIENET FFARARER.NET XIS EREYERE.

HRMIREZERT EF #1 SQL Server 1287127, EATCHEIEEZITEES SQL Server for Linux
Docker $BI&IIARET . (BEEIRETLIERZENE SQL Server &1, fII40 Windows AEERE T, Azure
SQL #UERE. FAIRFEEEK ASP.NET Web API RIIRS HRIEZFFF R,

Forty 7

£ EF Core RUEEENT, SUBMRREIIEEAATNHT. REHSTASEHTIRE EFXXCER, R T 55
BENSIE, IUHERHRESE. ROTUNREEIREREEMER, FaliRSREITEEHIERE, 5
{$F3 EF IR TIREMIEELOIREIRRE (FEEREMMEMEN) . BERHRSERTRE—MAEE. &K
TR LAE FHIAD R EE Catalogltem SLIAKAINE, XE—MEIEAY Plain Old CLR Object (
POCO) SLffReE,

public class CatalogItem

{
public int Id { get; set; }
public string Name { get; set; }
public string Description { get; set; }
public decimal Price { get; set; }
public string PictureFileName { get; set; }
public string PictureUri { get; set; }
public int CatalogTypeld { get; set; }
public CatalogType CatalogType { get; set; }
public int CatalogBrandId { get; set; }
public CatalogBrand CatalogBrand { get; set; }
public int AvailableStock { get; set; }
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public int RestockThreshold { get; set; }
public int MaxStockThreshold { get; set; }

public bool OnReorder { get; set; }
public CatalogItem() { }

// Additional code ...

BINEFE—MMEEIEESIEDN DbContext, X FERHMARSS, CatalogContext 2Kik4H DbContext
HX, WTRAmR:

public class CatalogContext : DbContext

{
public CatalogContext(DbContextOptions<CatalogContext> options) : base(options)
{

}
public DbSet<CatalogItem> CatalogItems { get; set; }

public DbSet<CatalogBrand> CatalogBrands { get; set; }

public DbSet<CatalogType> CatalogTypes { get; set; }
// Additional code ...

A AT LURBE EAh DbContext SCH, HIa07E7~45 Catalog. APl IREZH, BRE—1EA
CatalogContextSeed f DbContext, BEB—IREIIHIOEIEENSBEBEFRAIEE. WA E
TEURREEA.

f£ DbContext 1, IEAJLA{ER OnModelCreating 735 EE X XSGR /AR R SLRBREIFNEL M EF i R4

/Ao

M Web API {=HIZE &R

SCORSEAVSCHIIEEEF Language Integrated Query (LINQ) MEHEEHIGER, W TFFR:

[Route("api/vl/[controller]™)]
public class CatalogController : ControllerBase
{
private readonly CatalogContext _catalogContext;
private readonly CatalogSettings _settings;
private readonly ICatalogIntegrationEventService
_catalogIntegrationEventService;
public CatalogController(CatalogContext context,
IOptionsSnapshot<CatalogSettings> settings,
ICatalogIntegrationEventService
catalogIntegrationEventService)
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https://blogs.msdn.microsoft.com/dotnet/2016/09/29/implementing-seeding-custom-conventions-and-interceptors-in-ef-core-1-0/
https://blogs.msdn.microsoft.com/dotnet/2016/09/29/implementing-seeding-custom-conventions-and-interceptors-in-ef-core-1-0/

_catalogContext = context ?? throw new
ArgumentNullException(nameof(context));
_catalogIntegrationEventService = catalogIntegrationEventService ??
throw new ArgumentNullException(nameof(catalogIntegrationEventService));
_settings = settings.Value;
((DbContext)context).ChangeTracker.QueryTrackingBehavior =
QueryTrackingBehavior.NoTracking;
}
// GET api/vl/[controller]/items[?pageSize=3&pageIndex=10]
[HttpGet]
[Route("[action]™)]
[ProducesResponseType(typeof(PaginatedItemsViewModel<CatalogItem>),
(int)HttpStatusCode.OK) ]
public async Task<IActionResult> Items([FromQuery]int pageSize = 10,
[FromQuery]int pageIndex = 0)

{
var totalltems = await _catalogContext.CatalogItems
.LongCountAsync();
var itemsOnPage = await _catalogContext.CatalogItems
.OrderBy(c => c.Name)
.Skip(pageSize * pagelndex)
.Take(pageSize)
.ToListAsync();
itemsOnPage = ChangeUriPlaceholder(itemsOnPage);
var model = new PaginatedItemsViewModel<CatalogItem>(
pagelndex, pageSize, totalIltems, itemsOnPage);
return Ok(model);
}
//.
}
RIFELE

{ERSCIASSRISEAIRT LATESIR eI, MBRAMECETE. BAIRTLATE Web API fZ=HReRidR LA TR
Pl (LLAMERT Mock #3E) .

var catalogItem = new CatalogItem() {CatalogTypeld=2, CatalogBrandId=2,
Name="Roslyn T-Shirt", Price = 12};

_context.Catalog.Add(catalogItem);
_context.SaveChanges();
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ASP.NET Core 1 Web API $5#Is2RagikiEAN

£ ASP.NET Core F1, BAIRTLAERFFERIBAIKEIEN (DI) . LIAFEERES =I5 %U}ii’é (loC
) B8, BUIRFE, oILUSEL loC BT ASP.NET Core EftZEMIH, EXMERT, XEK
BB EHI RS R ERO T \RTEAY EF DBContext BGEft G HERE.

£ bR CatalogController 2589/l Fh, i8id CatalogController()Fai&RRELGFEN T — CatalogContext
FKRRIRISANE XIS,

7£ Web API IMEFE—EEREFEERHE: 15 DbContext Z5FAAZEIIRSZAY loC BEgh., BEILUAE
Startup ZEHEIY7E ConfigureServices 7558 services. AddDbContext<DbContext> () 7 TILIR(E
. WRFA7R:

public void ConfigureServices(IServiceCollection services)
// Additional code..

services.AddDbContext<CatalogContext>(options =>
{
options.UseSqlServer(Configuration["ConnectionString"],

sqlServerOptionsAction: sqlOptions =>

{
sqlOptions.

MigrationsAssembly (
typeof (Startup).
GetTypeInfo().
Assembly.
GetName() .Name);

//Configuring Connection Resiliency:

sqlOptions.
EnableRetryOnFailure(maxRetryCount: 5,
maxRetryDelay: TimeSpan.FromSeconds(30),
errorNumbersToAdd: null);

1)

// Changing default behavior when client evaluation occurs to throw.
// Default in EFCore would be to log warning when client evaluation is done.
options.ConfigureWarnings(warnings => warnings.Throw(

RelationalEventId.QueryClientEvaluationWarning));
1
/]

}
Hith&=R

o EFHIE
https://docs.microsoft.com/ef/core/querying/index
o {RIFENE

https://docs.microsoft.com/ef/core/saving/index
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https://docs.microsoft.com/en-us/ef/core/querying/index
https://docs.microsoft.com/en-us/ef/core/saving/index

Docker Zz5(EF5HI DB EiEFiFEIHIEETE
BATETLAfER ASP.NET Core iI8E, FI& ConnectionString BHHRINZ settings.json 3244, AITRA=

{
"ConnectionString": "Server=tcp:127.0.0.1,5433;Initial Catalog=
Microsoft.eShopOnContainers.Services.CatalogDb;User Id=sa;Password=Pass@word",
"ExternalCatalogBaseUrl": "http://localhost:5101",
"Logging": {
"IncludeScopes": false,
"LogLevel”: {
"Default": "Debug",
"System": "Information",
"Microsoft": "Information"
}
}
}

settings.json 4RI 2 ConnectionString [BI4E(HEIEMEMEAIEAIAE. {EZEEF Docker B, XL
BMEB#E docker-compose.override.yml 4 ENR ST EEES.

AL docker-compose.yml &, docker-compose.override.ym| SU4HIIALIX LIRS &, LUE
Docker EHIGEMRFRAIMNELTE, T docker-compose.overrideyml 4R~ (7 IEINATEE
M, AOIPREEFRENEM—EATIRE 7117, (EXLRERPAMIET) .

# docker-compose.override.yml

catalog.api:
environment:
- ConnectionString=Server=sql.data;
Database=Microsoft.eShopOnContainers.Services.CatalogDb;
User Id=sa;Password=Pass@word
# Additional environment variables for this service

ports:
- "5101:80"

BRI BIM docker-compose.yml SUHAMNELTR B SRS KA EN HRE, MEEZE., &
WA REBMUIRSSHIZERY Docker HEHEE docker-compose.yml 314, {XBEEMAIRSRIZHEI
NAEFIECE NS, B4F Dockerfile BIR], {B2 docker-compose.yml #1 docker-compose.override.yml
XHHAEZTE Docker i, FARPENAERF—EERE, BINNEREER.,

FEEXLE docker-compose.yml HHNEMREEE (BIERINE) |, XL EREESIE—
EHEBNEANET EEXHPEARE.

B, BAITLLBISER Configuration[ "Connectionstring" IMIBHSAEGZIE, W0_EiATRGIHARY
ConfigureServices J5i&F7,
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ERMTESNE, ARFEERIEIBIEMSNFHERFARSNEEE. BERXEEETHR
HES 12218, #1ERI2% Docker Swarm JIZEENANE,

7E£ ASP.NET Web AP| FRsCI hAta4)

BEEWSTRIEN, FTRAMENFIREES, BRIENKRBAIREAEZN, BREERTREEN
182, HE# Web API LIMEFRIFRE— MEXEBAIERE, (BRYERIXMELIIER Web API
= FIGR R EREN. BRIRITHISCI Web API IFFR ARAILAE2IEHZ API, BFFRAR
XIRTREH SR =5 BT = P in N AR R B EEREAYEHIN.

WRANZHIE Web API BESSTEREREBRITIRERRIR. A, ZFini RiEF (B0 M ER A RITHRER
RIRERIBEK. LURAEHBIMGE:

e URI hRAizsl
o  EAFEFFERIRAIEH
e Header x4~

B8] URI iR RRERNE. Header IRAIRFIERLA, BAMER URI MAZHFEBHEES
BMER. FN URL iRAZERESRBHRI, FTLA eShopOnContainers BN BAZFA R T XTI,

B R URI hiRA<$zHl, eShopOnContainers 7RBIN FRRZRAHHEIRIZI Web API B BB IRIRTURT,
HLAAENERN URRII—MRAS, B8 URI BOZGART—H#4E51T, IRESERMAE
PLECARTURIET IR,

INTABIRR, BILAER Web API HRAY Route BMERIZEMAS, XHF URI PROMASEEEHE
(BlanApIsRA v1)

[Route("api/vl/[controller]")]
public class CatalogController : ControllerBase

{

// Implementation ...

XMRRAEFINFIRESR, SHRSSEEKEHINESIRS. ATXTFEEFMMRAEHFIFER
REST B9SER LSRR, RNZ{EFBIEMARFESCIN HATEOAS (Hypertext as the Engine of Application
State),

Hith&=R

e Scott Hanselman. {&5 ASP.NET Core RESTful Web APl irA#5$l
http://www.hanselman.com/blog/ASPNETCoreRESTfulWebAPIVersioningMadeEasy.aspx

e I RESTful Web API i {ThRAS =]
https://docs.microsoft.com/azure/architecture/best-practices/api-design#versioning-a-restful-web-api
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https://docs.docker.com/engine/swarm/secrets/
https://docs.microsoft.com/en-us/azure/architecture/best-practices/api-design#using-the-hateoas-approach-to-enable-navigation-to-related-resources
https://docs.microsoft.com/en-us/azure/architecture/best-practices/api-design#using-the-hateoas-approach-to-enable-navigation-to-related-resources
http://www.hanselman.com/blog/ASPNETCoreRESTfulWebAPIVersioningMadeEasy.aspx
https://docs.microsoft.com/en-us/azure/architecture/best-practices/api-design%23versioning-a-restful-web-api

e Roy Fielding. Rz, #BIE{AF REST

https://www.infog.com/articles/roy-fielding-on-versioning

M ASP.NET Core Web API &Y Swagger iR TcEE

Swagger B—PMEBNFFER, BEE—MEa3XETENESRS, TUREBHEIIRTT. W&, SR
AIEFR RESTful API, EIETERLA APl ERTTEIREIURATRE. FliIRi%ER Swagger iR HISEERT
MRS AR, BIREIERMAYMIRS E S RITHIKAIAIHMIRSS (A TF—T5FmR) .

Swagger BIiZ/LME Swagger #5E, T JSON 8 YAML X{4RRY API HIATTEIRE. ZALTER 0 APl 6
## RESTful 2229, DUANENZANEIFEmIARRE RRAHRE, LMETHA. KIFIERK.

ZAERZ OpenAPI HISE (OAS) YRR, AR, BEEAFIMMERIHI R PFATSE, BRI RESTUI
BOE XA USSR E L.

IZRGBEN T AR IMARSS AR AMAIE R EINREN S, BEEER, BiEMNRmIERRFIKE Spotify,
Uber. Slack #1 Microsoft &/ EJfY Swagger #SExFl, 1B£5% Swagger it (http://swagger.io) ,

A (& Swagger ?
73 API &Rk, Swagger ToEHERIEEREW T,

HithF = Recis EhiERER API, M7= Rl T RN RS EFIIELRITSHF Swagger.
Microsoft R TEILABERETF Swagger B APl NER~=RTE, Fla:

e AutoRest, BILABGNAERER Swagger BUNET ZFim3, ZTERIM CLI H{ER, iFa5
Visual Studio £ER%, LAEEIT GUI BRHaER.

e Microsoft Flow, BJEzN{FEH APl HEREIEZ Microsoft Flow TIERT, THIHIIRIEREE

e Microsoft PowerApps., TAI{&BEN{EF PowerApps Studio ¥J5EH4 PowerApps ¥z FBFEFEED
/8 API, TITCEIRIERIAE,

e Azure App Service Logic Apps. RILABEENERFIE APl S25kE! Azure NAIRSZIZENF (App
Service Logic App) ', TIAEELRIEREE.

BESSESENSERL API STRY, BUEEATY RESTIul AP (BITELTHIRSISRUAER) i, BELERS
R EARISRIR S, REASRISTEB AR AR, 158) Swagger S ESTRYNR
TN AP RRETIEE, £ AP FSCIURIR T A R .

Swagger JTTEIER it Microsoft Flow, PowerApps #[1 Azure Logic Apps IBf#aN{a5EFE APl FhiEEEIE
IIR9TCETE.
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https://www.infoq.com/articles/roy-fielding-on-versioning
http://swagger.io/
http://swagger.io/
http://swagger.io/commercial-tools/
http://swagger.io/open-source-integrations/
https://github.com/Azure/AutoRest
https://flow.microsoft.com/en-us/
https://flow.microsoft.com/en-us/blog/integrating-custom-api/
https://powerapps.microsoft.com/en-us/
https://powerapps.microsoft.com/en-us/guided-learning/learning-powerapps-parts/
https://powerapps.microsoft.com/en-us/blog/register-and-use-custom-apis-in-powerapps/
https://docs.microsoft.com/en-us/azure/app-service-logic/app-service-logic-what-are-logic-apps
https://docs.microsoft.com/en-us/azure/app-service-logic/app-service-logic-custom-hosted-api
https://docs.microsoft.com/en-us/azure/app-service-logic/app-service-logic-custom-hosted-api

AI(#HH Swashbuckle NuGet 14+ &% APl Swagger jTE0HE

Fai&ERL Swagger JTTEWE (LA JSON 5 YAML XHHER) RUEFERIREIFEEEL. (BR2FAIATLAGER
Swashbuckle NuGet 4B FIZSEERY, Swagger APl TTEUE, {5 ASP.NET Web API RSZHY API ZINSCIR
Bahit.

Swashbuckle £79 ASP.NET Web API TiH Ba4ERL Swagger JTEUE. ©32#F ASP.NET Core Web AP
TIEFESRY ASP.NET Web API, LARAFEIEAXAEAYIE, %0 Azure API App. Azure Mobile App.
EF ASP.NET 9 Azure Service Fabric {MiRSS. BIASIFEPEESETHIZE Web API, WG FHFE
FFR7,

Swashbuckle £5& 77 API Explorer, Swagger Bf swagger-ui, APl iHZZIZMTFEENRIMEENFIX
1. B&7T Swagger TTEURERESS|ZE9h, Swashbuckle IR E swagger-ui FUEBRATURA, LRETH

EE1T,

XEWRERNTLUETESRFTRIER Ul /ER AP B9 TS, LABSEIFFAR AREREAIRT AP, X
MARARFERDEAMCISFILER, RALEESER, BB RILEINEET AP B9,
API Explorer FREZNE] 8-8 Ffi7x.

1] lﬂ‘ﬁswaggerul )(I+ v = o %

<« > 0 @ localhost:5101/swagger/ b e TE i, (B e

1 swagger

eShopOnContainers - Catalog HTTP API

The Catalog Microservice HTTP API. This is a Data-Driven/CRUD microservice sample

Catalog Show/Hide st Operations | Expand Operations
Japifv1/Catalogfitems

/apifv1/Catalogfitems/{id}

/apilv1/Catalog/Items/withname/{name}

/api/v1/Catalog/ltems/type/{catalog Typeld}/brand/{catalogBrandld}

/apilvi/Catalog/CatalogTypes

/apifv1/Catalog/CatalogBrands

58 /apilv1/Catalogfitems

/apiivi/Catalogritems

B339  /apifv1/Catalog/{id}

Pic Show/Hide | List Operations | Expand Operations
/apilv1/catalog/items/{catalogltemId}/pic

[ BASE URL: /, API VERSION: v1 ]

/& 8-8. Swashbuckle API Explorer, B Swagger jT£(#EHJ eShopOnContainers ERIFE

Swagger BMEAMXRIET API ZREERAST. —BERBETULUIE Swagger TTEUEFHAE =B Web
AP, FRREJLAMNET Swagger BT EF4EMER API, BIEFIAREFENEFinUEER R4S,
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http://aka.ms/swashbuckledotnetcore
https://github.com/swagger-api/swagger-ui

f5lan, @0 EFmA, AutoRest ATEFIAERL.NET ZFimss, (BHATLAMFEREMITE, %0 swagger-codegen
. BNIRILABEEAERL APl B inE. IRSESFRINSY,

Bai, XJ ASP.NET Core N FEFEF3Eit, Swashbuckle @& MNAES NuGet F4E, NTFEHKTREE
Swashbuckle. AspNetCoreSwaggerGen version 1.0.0 BSR4,

7£ Web API I B iEX Lk E X KR INZE] NuGet 85, IRFEZELE Startup 2K ELE Swagger, WITFFT

7N

public class Startup
{
public IConfigurationRoot Configuration { get; }
// Other startup code...
public void ConfigureServices(IServiceCollection services)
{
// Other ConfigureServices() code...
// Add framework services.
services.AddSwaggerGen(options =>
{
options.DescribeAllEnumsAsStrings();
options.SwaggerDoc("v1l", new Swashbuckle.AspNetCore.Swagger.Info
{
Title = "eShopOnContainers - Catalog HTTP API",
Version = "v1",
Description = "The Catalog Microservice HTTP API",
TermsOfService = "Terms of Service"
1
})s
// Other ConfigureServices() code...
}
public void Configure(IApplicationBuilder app,
IHostingEnvironment env,
ILoggerFactory loggerFactory)
{
// Other Configure() code...
/! ...
app.UseSwagger()
.UseSwaggerUI(c =>
{
c.SwaggerEndpoint("/swagger/vl/swagger.json", "Catalog.API V1");
3
}
}

TRIZIREE, ErEMNAERER, ERIXLE URL KRBT TS Swagger JSON F Ul 42453
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https://github.com/Azure/AutoRest
https://github.com/swagger-api/swagger-codegen
https://github.com/swagger-api/swagger-codegen

http://<your-root-url>/swagger/vl/swagger.json
http://<your-root-url>/swagger/

BREBERTLAEZIR Swashbuckle 73 http//<your-root-url>/swagger X9 URL BlIEERY Ul, [E 8-9 I8
R T HFRE APl RITTIE,

B 4 | B swagger I x HEEEE - o X
« > O (® localhost5101/swagger/#1/Catalog/ApiV1 CatalogltemsGet e = L=
Parameters
Parameter Value Description Parameter Type Data Type
pagesize 12 query integer
pEesTodex 0 query integer
Hide Response

Curl

curl -X GET --header 'Accept: application/json' 'http://localhost:51@1/api/v1/Catalog/Itens?pageSize=12&pageIndex=8"
Request URL

http://localhost:5181/api/v1/Catalog/Items?pageSize=128&pageIndex=a

Response Body

"pageIndex”: @,
"pageSize": 12,

“count™: 12,
“data”: [
{
"id": 2,
“name”: “.NET Black & White Mug”,
"description™: ".NET Black & White Mug",

"price”: 8.5,

"pictureFileName": "2.png",

"pictureUri": "http://localhost:5181/api/vl/catalog/itens/2/pic/",
"catalogTypeld": 1,

/&1 8-9. Swashbuckle Ul it Catalog/Items APl J5;%

[ 8-10 B/~ T HfEF3 Postman 153K <your-rooturl>/swagger/v1/swagger.json BJ,
eShopOnContainers f{RSZ4 AT Swagger JSON JtiiE (XE2HIETREFEHER) .

[ rumner  mpon [ Builder % (@ sgnn B & W
No Environment
http:/flocalhost:5101/
History
cer S —— — save
TQday Authorization
hitpi/ocalost:S101 /swaggerv1 fswag
gerjson Type No Auth
November 8
Bady (4 Status: 200 OK ne: 57 ms
hittp:/10.120.158.69:8740/ apitvehicle
s/7tenantid=CDLTLL —
Pretty JSON =

1= {
2 | "swagger”: "2.0",

hi "info™: {

I s pOnContainers - Catalog HTTP API",
L 6 "description”: "The Catalog Microservice HTTP API. This is a Data-Driven/CRUD microservice sample”,
7 "termsofservice”: "Terms OF Service”
8
November & 3
10+ :
http: -cluster.westus.cloudap 11~ "/api/vi/catalog/Items": {
o "get": {
p.azure.com:B8740/aplivehicles/ = “tagsts [
14 "Catalog”
1

&/8-10. Swagger JSON (5
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https://www.getpostman.com/

BAMNIREREER, BTFRSHBENER, M APIRINESINEEE, Swagger sTdiEtR a2 B,
Hith iR

e {#F Swagger 9 ASP.NET Web API #5ENTAE
https://docs.microsoft.com/aspnet/core/tutorials/web-api-help-pages-using-swagger

{EF docker-compose.yml EEX Z 2SN HIERF

EA$H, docker-composeyml HEELE 4. HHFEZ 2T Docker RN FEFEFFRIATIE, 7E docker-
compose.ym| FENEHIRSZHETNA, B2, {FF docker-compose WHIABRESHTHEBNA.

fian, FHAITLAZRTIAWATZE docker-compose.yml M4 ERBE L RN AR, SE R LKA
(IR EEN Docker 5. (BEN Docker &5t AI{#FI Docker CLI #3558, )

EAX L, BNFENENAEPBCNEWNRT . — BB 7288 BmA s, MelLiER
docker-compose up CLI fp$YRAFRIRMEETEZRERANMRASZE, BAM Visual Studio EIHEEE. &
M, wsZfER Docker CLI, EIFERAGSITHH docker run S EZ N EBIHESE. BT
docker-compose.yml T XIS MNRFZVIEE— N RGeSO, EAMSIUERNER, XIA T docker
run ap S {THIMERNEIT,

T%I YAML X832 eShopOnContainers 7~{5lf&FAHY docker-compose.ym| S4ERZS, iZ4E]£B(E
. {BlitEih{HER, XA2 eShopOnContainers FASEFRAY docker-compose X4, HERERERNX
HEHEH BRI, RNEXH AR docker-compose SHHIGRAES I, THEIEME A,

version: '2'
services:
webmvc:
image: eshop/webmvc
environment:
- CatalogUrl=http://catalog.api
- OrderingUrl=http://ordering.api
- BasketUrl=http://basket.api
ports:
- "5100:80"
depends_on:
- catalog.api
- ordering.api
- basket.api
catalog.api:
image: eshop/catalog.api
environment:
- ConnectionString=Server=sql.data;Initial Catalog=CatalogData;
User Id=sa;Password=your@password
expose:
- "80"
ports:
- "5101:80"
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https://docs.microsoft.com/en-us/aspnet/core/tutorials/web-api-help-pages-using-swagger
https://docs.docker.com/compose/compose-file/
https://docs.docker.com/compose/overview/

#extra hosts can be used for standalone SQL Server or services at the dev PC
extra_hosts:
- "CESARDLSURFBOOK:10.0.75.1"
depends_on:
- sql.data
ordering.api:
image: eshop/ordering.api
environment:
- ConnectionString=Server=sql.data;Database=Services.OrderingDb;
User Id=sa;Password=your@password
ports:
- "5102:80"
#extra hosts can be used for standalone SQL Server or services at the dev PC
extra_hosts:
- "CESARDLSURFBOOK:10.0.75.1"
depends_on:
- sql.data
basket.api:
image: eshop/basket.api
environment:
- ConnectionString=sql.data
ports:
- "5103:80"
depends_on:
- sql.data
sql.data:
environment:
- SA_PASSWORD=your@password
- ACCEPT_EULA=Y
ports:
- "5434:1433"
basket.data:
image: redis

LEIHIRHER services, FEIZHET, FATATLLENXIAIT docker-compose up @B, SifEFLE docker-
compose.yml SZ{M Visual Studio ZPERT, FRrEZPEFNZITAIIRSS ., Al docker-compose.yml XX
HENT SRS, STERATA,

docker-compose.yml  #5iR

FRRYBRSS B

webmvc EIENIRSS S8 CHBIFRMMBRSSAY ASP.NET Core MVC RIFEFERHIASES
catalog.api E3EFTE ASP.NET Core Web API #IIRSZHIEEE

ordering.api BIEITER ASP.NET Core Web API fIRSZSHIES SR

sql.data IZ1T SQL Server for Linux, SIHMIRSEUEENSSE

basket.api WI¥I ASP.NET Core Web API iR 2588

basket.data 11T Redis BIFIRSZIIDS, BB EIREEIES Redis 7
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—/\[HEEHY Web Service APl &=
FIXJEENEES, catalog.api BesIRFREM 7T EERNEN

catalog.api:

image: eshop/catalog.api
environment:

- ConnectionString=Server=catalog.data;Initial Catalog=CatalogData;

User Id=saj;Password=your@password

expose:

- "80"
ports:

- "5101:80"

#extra hosts can be used for standalone SQL Server or services at the dev PC
extra_hosts:
- "CESARDLSURFBOOK:10.0.75.1"

depends_on:
- sql.data

HERUIRS AU TEREE:

115

EFBENMH eshop/catalog.api &%, BN, EFEREE build: key IRE, XEKRER
BB EHTE (R docker build) ZZEM Docker iEMZFRTE (A docker pull 85<) .

(FEREZEFRAREN T ConnectionString BIFAEZEE, H Entity Framework 5018 8BS
HRIEEIAY SQL Server S, EIXFER T, F— SQL Server BesfRi7 7 S EUERE, Blb
AR FRNESSNNGFER, ERFENEAT A MRS EIEERE 1 SQL Server B84,

SQL Server BYFFRE sql.data, B5 Linux £i=1T SQL Server SLFINBEBFRER. XEANT
SRISERINE, (EFIZEFRERNT (Docker EHINER) REBMRTIEIBIL, FEILARFERNEEEN
HbF AR A 2EAIP9EE 1P,

RANEEFTRERRETEENN, B LIEEAEEIEAREREREEZEE,
M, FNITUERZENSDHBEREMNREAEEZEZ/AE, tBalfE VSTS 5 EM DevOps
E5RY CI/CD EEHITIRE.

RE7T 80ium0, LMEMAERAIRE Docker FAHRY catalog.api fRSS. FALERIR Linux VM,
EAEFERTET Linux A9 Docker #51&, (BRBANESREIECE HTE Windows $5#& _FiE1T.

AR ENIRO 80 2 &% Docker 4 (Linux VM) _EAJIHO 5101,

& Web ARS51EREE! sql.data fRSS (FEREFIZTTRY Linux EWEREE SQL Server 3Lfl) . REILL
KERIAY, RE sql.data BEICEED, A8EE5 catalog.api s, XREE, EN
catalog.api BEEFBHMFIEIT SQL Server FUERE. ERXMBB[KHMXAZETTSIER FEAR
589, E Docker (VIEBEERFIFTIRE, B, RS (FEXMIBR T SQL Server) AJHE

ek TP 2 0 8 MRS TR0 25 6. NET 1 FH L




EEEEY, RIENESFnHRSPINE T EHRSEEZNEREE, B, MRK
MBS R ARIREEEME, NAERNERE.

o BEBEAARFHAINDIRSSES: extra_hosts IR B FIFHRAI hIRSMEBIRSS 888K Docker FHL.ZHMY
28 (BPERAYESFFA Docker FAAY Linux VM ZAMYOHNEE) , HIUNTEFF A& PC ERYASE SQL
Server S5,

IAINAE EfEF AT docker-compose.yml iR &, FAMSGIELATERS Fitit.

& docker-compose X {4 HRZSHFHBEIRIAIE

docker-compose.ym| @—FEN {4, FIHHALHIEFZSTINZS T EMEEER. INREENTE
2 docker-compose @<, {BEHMT R, W4RHFSIZE (440 Docker Swarm) tEEEIBFEXFPI(H,

EtbiEiZ 5 docker-compose @<, BILETLA T EEHEHBIR.

HFEIHLE
FRNBREFE, DRI RINERIZ TN AERER. FAIJLAER docker-compose CLI 65
ROFEFAIAE, 5@ Visual Studio kRS docker-compose,

docker-compose.ym| {4 r] BFEEFNCRMAREFNMBRSKEAR (HittiRS. EF. E
. BABIZE) . {8Bf docker-compose CLI #5%>, FAITRILAB—1Mp< (docker-compose up) A8
KRR CIEH B — RS Bes.

docker-compose.yml SZ{42H Docker 5|ZfFERIBEX M, BA{EAZRRNAERASINIEX
1%,

il

BT AISR A R AIFEEERE (CD) BiFaeserk (C) MENEZEERITD. XLEEM
W MRZAINE, LUESN R AR B P B A E At L AIR N,

& Docker Compose, HJLAEAGSIRFTEHHATA L EHSEMN RS EESIXFRIRIIIAE, W
TR

docker-compose up -d
./run_unit_tests
docker-compose down
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L

BAI B ATLAERY Compose EBBEITEAE Docker 3|8, BERIAIEREEBEEE A Docker EHLSLH (40
F8 Docker Machine FeERI4EF= VM 5iRSSES) . (BB rIEIERTERY Docker Swarm SE8¥, EOEERF
15 dockercompose.yml T3S,

AR IEEFEREAIE RIS |22 (Azure Service Fabric, Mesos DC/OS, Kubernetes ) , NIaJREE
FEGHAth docker-compose.ym| —FERIMR BFITTEUER S, (BE(FEAEMRHES [ZESIFRIE.

FigUnfe, docker-compose RRATFHA. WAL TIEiEAERE T EMTHIES, AMIERER
(EFRYSRAES R REN A TR R e B TR,

{ERZ1" docker-compose 4IRS MFIE
ERAEARERS, RO%EERSEA compose i, (SIEAIRERSIRENDE,

BEEEHZX docker-compose X1¥

BATTLAEREA docker-compose.yml 3244, BIJLHAIEHRAIFLEIXEEMAY. (BEXKSERNEE
PR, FAEFERXFA.

EIANBR T, Compose £IEENFEANF: — docker-compose.yml F1—/NaT3%HY docker-
compose.override.yml 34, #NE 8-11 Ff~, 24{#A Visual Studio F/E2FE Docker S7#5AT, Visual
Studio XL EIFE—NEIMY docker-compose.ci.build.yml 3214, #HFAI1E CI/CD EiEshfER, VSTS i
ERUHE.

== docker-compose
[0 docker-compose.ci.build.yml
4 [ docker-compose.yml
D) docker-compose.override.yml

& 8-11. Visual Studio 2017 #§9 docker-compose X {4

BA T LAERRE 44828 (70 Visual Studio Code Y, Sublime) #®48 docker-compose {4, FHEMA
docker-compose up F&IE{ T IR,

RIRIRGY, docker-composeym| XHBSEABREMEMBFSRE. XERERSEEFNREEER
HIERE IR .

docker-compose.overrideyml X4, MEEN, B8 TEEEARENERERE, HIUKIHTEHER
BERE. HIIEILUGERARREHRNSAINEE Y. EEXHBEEEANARFAENMINESE, F
HEURAFRERESRERE.
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https://docs.docker.com/machine/overview/
https://docs.docker.com/swarm/overview/

XIS NPT

— MBI RBIRENZA compose XA, LIS ANIME, WEr=. k. FEEREHFA. BT
THEAXWES, FATTLUE Compose BELBIRDAZ /N SE, WE 8-12 Fi.

Z -/~ docker-compose X {4

docker-compose.override.yml docker-compose.prod.yml docker-compose.staging.ym!

docker-compose.yml

& 8-12. 4 docker-compose X{EESE L docker-compose.yml X{EBHIE

METH docker-compose.yml 3X4FHE, 1IZEMXFVRE KNS, HEASENINERSFFSE
HiIRE, If0, eShopOnContainers {FRTFIRZH docker-compose.ym| SHHEAERM M (BEHL
FERPRIBRSS)

#tdocker-compose.yml (Base)
version: '3’

services:
basket.api:
image: eshop/basket.api:${TAG:-latest}
build:

context: ./src/Services/Basket/Basket.API
dockerfile: Dockerfile
depends_on:
- basket.data
- identity.api
- rabbitmq

catalog.api:
image: eshop/catalog.api:${TAG:-latest}
build:
context: ./src/Services/Catalog/Catalog.API
dockerfile: Dockerfile
depends_on:
- sql.data
- rabbitmq

marketing.api:
image: eshop/marketing.api:${TAG:-latest}
build:
context: ./src/Services/Marketing/Marketing.API
dockerfile: Dockerfile
depends_on:
- sql.data
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- nosql.data
- identity.api

- rabbitmqg
webmvc:
image: eshop/webmvc:${TAG:-latest}
build:

context: ./src/Web/WebMvC

dockerfile: Dockerfile
depends_on:

- catalog.api

- ordering.api

- identity.api

- basket.api

- marketing.api

sql.data:
image: microsoft/mssql-server-1linux:2017-latest

nosql.data:
image: mongo

basket.data:
image: redis

rabbitmq:
image: rabbitmq:3-management

£l docker-compose.ym!| HHRIHEARRIZE A IR EREBIMETEX.
BN, aNRXKE webmve RBEN, FTICTATREEMABNAE, FHMAILBIMRSEMER, Hli0:
o [RSBEFR: webmvc,
o HBHNEENFE: eshop/webmvc,
o HIEBTENX Docker HHEAIGDS, FERE(ERW Dockerfile,
o IKEIIEMEIRSS, BEICEEMEKMIMSSRENZE, WEFA2E.

AT LA TEMES, (B—EEEERM dockercomposeym| &FiHT, HIIREEREARAEIE
FH—RRER, AEBENIMEIFEERER docker-compose.override.yml Bt FEFIMETTT
RIINMERISSIE,

BENR, docker-compose.override.yml GHETF&EINE, 4 eShopOnContainers AL T fFIFR:

t#tdocker-compose.override.yml (Extended config for DEVELOPMENT env.)
version: '3’

services:
# Simplified number of services here:

basket.api:
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environment:
- ASPNETCORE_ENVIRONMENT=Development
- ASPNETCORE_URLS=http://0.0.0.0:80
- ConnectionString=${ESHOP_AZURE_REDIS_BASKET DB:-basket.data}
- identityUrl=http://identity.api
- IdentityUrlExternal=http://${ESHOP_EXTERNAL_DNS_NAME_OR_IP}:5105
- EventBusConnection=${ESHOP_AZURE_SERVICE_BUS:-rabbitmq}
- EventBusUserName=${ESHOP_SERVICE_BUS_USERNAME}
- EventBusPassword=${ESHOP_SERVICE_BUS_PASSWORD}
- AzureServiceBusEnabled=False
- ApplicationInsights__ InstrumentationKey=${INSTRUMENTATION_KEY}
- OrchestratorType=${ORCHESTRATOR_TYPE}
- UseLoadTest=${USE_LOADTEST: -False}

ports:
- "5103:80"

catalog.api:
environment:

- ASPNETCORE_ENVIRONMENT=Development

- ASPNETCORE_URLS=http://0.0.0.0:80

- ConnectionString=${ESHOP_AZURE_CATALOG_DB: -
Server=sql.data;Database=Microsoft.eShopOnContainers.Services.CatalogDb;User
Id=sa;Password=Pass@word}

- PicBaseUrl=${ESHOP_AZURE_STORAGE_CATALOG_URL: -
http://localhost:5101/api/vl/catalog/items/[0]/pic/}

- EventBusConnection=${ESHOP_AZURE_SERVICE_BUS:-rabbitmq}

- EventBusUserName=${ESHOP_SERVICE_BUS_USERNAME}

- EventBusPassword=${ESHOP_SERVICE_BUS_PASSWORD}

- AzureStorageAccountName=${ESHOP_AZURE_STORAGE_CATALOG_NAME}

- AzureStorageAccountKey=${ESHOP_AZURE_STORAGE_CATALOG_KEY}

- UseCustomizationData=True

- AzureServiceBusEnabled=False

- AzureStorageEnabled=False

- ApplicationInsights__InstrumentationKey=${INSTRUMENTATION_KEY}

- OrchestratorType=${ORCHESTRATOR_TYPE}

ports:
- "5101:80"

marketing.api:
environment:
- ASPNETCORE_ENVIRONMENT=Development
- ASPNETCORE_URLS=http://0.0.0.0:80
- ConnectionString=${ESHOP_AZURE_MARKETING_DB: -
Server=sql.data;Database=Microsoft.eShopOnContainers.Services.MarketingDb;User
Id=sa;Password=Pass@word}
- MongoConnectionString=${ESHOP_AZURE_COSMOSDB: -mongodb://nosql.data}
- MongoDatabase=MarketingDb
- EventBusConnection=${ESHOP_AZURE_SERVICE_BUS:-rabbitmq}
- EventBusUserName=${ESHOP_SERVICE_BUS_USERNAME}
- EventBusPassword=${ESHOP_SERVICE_BUS_PASSWORD}
- identityUrl=http://identity.api
- IdentityUrlExternal=http://${ESHOP_EXTERNAL_DNS_NAME_OR_IP}:5105
- CampaignDetailFunctionUri=${ESHOP_AZUREFUNC_CAMPAIGN_DETAILS_URI}
PicBaseUrl=${ESHOP_AZURE_STORAGE_MARKETING_URL: -
http: //localhost 5110/api/v1/campaigns/[0]/pic/}
- AzureStorageAccountName=${ESHOP_AZURE_STORAGE_MARKETING_NAME}
- AzureStorageAccountKey=${ESHOP_AZURE_STORAGE_MARKETING KEY}
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- AzureServiceBusEnabled=False
- AzureStorageEnabled=False
- ApplicationInsights__ InstrumentationKey=${INSTRUMENTATION_KEY}
- OrchestratorType=${ORCHESTRATOR_TYPE}
- UseLoadTest=${USE_LOADTEST: -False}
ports:
- "5110:80"

webmvc:
environment:
- ASPNETCORE_ENVIRONMENT=Development
- ASPNETCORE_URLS=http://0.0.0.0:80
- CatalogUrl=http://catalog.api
- OrderingUrl=http://ordering.api
- BasketUrl=http://basket.api
- LocationsUrl=http://locations.api
- IdentityUrl=http://10.0.75.1:5105
- MarketingUrl=http://marketing.api
- CatalogUrlHC=http://catalog.api/hc
- OrderingUrlHC=http://ordering.api/hc
- IdentityUrlHC=http://identity.api/hc
- BasketUrlHC=http://basket.api/hc
- MarketingUrlHC=http://marketing.api/hc
- PaymentUrlHC=http://payment.api/hc
- UseCustomizationData=True
- ApplicationInsights__ InstrumentationKey=${INSTRUMENTATION_KEY}
- OrchestratorType=${ORCHESTRATOR_TYPE}
- UselLoadTest=${USE_LOADTEST: -False}
ports:
- "5100:80"
sql.data:
environment:
- MSSQL_SA_PASSWORD=Pass@word
- ACCEPT_EULA=Y
- MSSQL_PID=Developer
ports:
- "5433:1433"
nosql.data:
ports:
- "27017:27017"
basket.data:
ports:
- "6379:6379"
rabbitmq:
ports:
- "15672:15672"
- "5672:5672"

EXMIFH, FAESRES—LinORELIN, FRAEER URLEXGMREE, FHAFTEARERE
IEETERTAFR, IAXERERERTHRNE.

1&1T docker-compose up (&M Visual Studio [5af) BY, ZanSEEMENES, WRFEHTFXHE
XHEFH.
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RIRFES— Compose XHRATEIE, (EEBARNKEE. mOBIEEF TSR, ALIEIES
—EBEXM, NEEAEIRENIMEER, B9 docker-compose.prod.yml B3 {4, ZX4AIBERF
AR Git €FF, BHEAREENEENRE.

HHIE IS ERIES X EH{Ta5E

BFERAZSNES S SFERARERRINES Y, rILUFER docker-compose ap<HI-f BEISRIgE A4
. Compose 2FFRMSITHIEENINFEH U, UUTREIER T afERES XXHHTERE.

docker-compose -f docker-compose.yml -f docker-compose.prod.yml up -d

7£ docker-compose X{E(EFHIETE

BEEMNINMETERDECEERRIEELEN, S£r=NEh/Uatt, N EXXFIFFR. FiTTLAERE
iE${MY_VAR}5 | docker-compose X4AYIAETNE, dockercompose.prod.ym| XAFFRITIIARE
ERT 5| ARETEENAE.

IdentityUrl=http://${ESHOP_PROD_EXTERNAL_DNS_NAME_OR_IP}:5105

EURFENIE (Linux, Windows, =mE&EEE) , FEUMNIANCIEFTWIRHINEEZE., BEES
BRYTFIER(ER.env 3. docker-compose M4SZIFHE env M EIBENAMEZE, XEINETE
RERENME, MENTLUUBASMMNEFRENE (ETHRMERRHERHFIIRNETE) &5, Kenv
HEBFERAT docker-compose Ap&HISU4SEHEDH,

U RAIER T 200 F eShopOnContainers N FAFERFHH.env HAA.

# .env file
ESHOP_EXTERNAL_DNS_NAME_OR_IP=localhost
ESHOP_PROD_EXTERNAL_DNS_NAME_OR_IP=10.121.122.92

Docker-compose E3XK.env X{AHFE{TAIEI 9 <variable> = <value>,

EIR BINMEPRENEBREES env YEHHEXNE. 1, BdaSiThadSiUEEnNE
HIEES env AFIREREIAE.

Hith&=R

e Docker Compose g
https://docs.docker.com/compose/overview/

o %/ Compose X4
https://docs.docker.com/compose/extends/#multiple-compose-files
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https://github.com/dotnet-architecture/eShopOnContainers/blob/master/.env
https://docs.docker.com/compose/overview/
https://docs.docker.com/compose/extends/#multiple-compose-files

1332t ASP.NET Core Docker &%

EEEAM &S Docker F0.NET Core BXHUERIFESEIN, Dockerfiles i@ IEERIBE SRS SEH
SEIERA Docker SBGHPRISTEAIERIERE, XERFMERY, REGRNESE, F(FHEENERER
INERY Docker 8%, LATE—NEEAY Dockerfile B,

FROM microsoft/dotnet

WORKDIR /app

ENV ASPNETCORE_URLS http://+:80
EXPOSE 80

COPY . .

RUN dotnet restore

ENTRYPOINT ["dotnet", "run"]

XY Docker HBERTLAERE TR, BRFEANTLUA—EMUERSE, THREFRE.

ERSEMMERSEREY, HIIFERWEESeE. BHENERALSF, RIIAFASEEI—MAR
HESEE, RAREE—RMH, fHHEES1ZE (40 Docker Swarm, Kubernetes, DC/OS Bf, Azure Service
Fabric) WHTEBEEEERGLA. XEKRER(IFETIIEN R THFmERILILNL, L
FELSFNEIEHERR, LBsaE, BESRFETT. FIIFROZEIEITRIM dotnet CLI {$
FH dotnet restore F[] dotnet build s HITIKEFNIRIE, RSB X .NET Core F] Docker FUIEZE I EZEZ
XAV,

NET IR\ —EL7ESZ /3fE.NET Core 1 ASP.NET Core RO IS T AIIELSE, .NET Core MY 2
— N AEFELSRNEERIER, FRBEEIEEXEEoNMERE, FEM T LR Docker Hi&,
15180 Docker Hub #2/81H9 microsoft/aspnetcore $5{%&, fBELEFAY microsoft/dotnet B
microsoft/nanoserver &%, XFMEZRAYIEREEHE, microsoft/aspnetcore $EREE aspnetcore_urls
FiR0 80 WBNEBLARIZEFER pre-ngend B1F, XFAMRBEHSIEFEINERE,

Hith&=R

e (#F ASP.NET Core t3%Z2{Ji{LAY Docker {EI%
https://blogs.msdn.microsoft.com/stevelasker/2016/09/29/building-optimized-docker-images-with-asp-
net-core/

MEiE (I5EE5RR) BREENAER

Docker (9B—MURET, HATLMNRECENSSEENAER, WME 8-13 furx. BLHIAHATE
BoEME RSN BRER, MEULERANSE LT, AIEEERSIIITES
2. FABNE, HIIEILMERS O (KHRER) EEPERITERES.
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https://hub.docker.com/r/microsoft/aspnetcore/
https://hub.docker.com/r/microsoft/dotnet/
https://github.com/dotnet/dotnet-docker/blob/master/1.0/nanoserver/runtime/Dockerfile
https://hub.docker.com/r/microsoft/aspnetcore/
https://blogs.msdn.microsoft.com/stevelasker/2016/09/29/building-optimized-docker-images-with-asp-net-core/
https://blogs.msdn.microsoft.com/stevelasker/2016/09/29/building-optimized-docker-images-with-asp-net-core/

AERIENRER

T
- FREHEH Docker for Windows & I
| (Wlndows 2% Mac) Docker for Mac |
Windows CLI | Wy Docker E#L (@) I
I (PowerShell 8 CMD) I . IDoLkr*rfoij"lT:j“» vs/Mac ZRIA I I
— Gd inux i)
I HIIRAER I Build/Cl I
I (IRe%) 7588
I - Docker-compose -f docker-compose.ci.build.yml up I “l:,] - - I I
- A dotnet CLI {548 I
Mac CLI BRBEHET(E I T I
I (bash) (TE#Z//obj/Dacker/575) | microsoft/aspnetcore-build I I
I e & SDK AR |
I == Mierosoft  Windows 10 Fafg Hyper-V SEHI#1 I
l Exhy‘ve Mac 5f9 xhyve hypervisor EZI#] I
— o o o O O EEE WS M R EEE N N RN M M W e e w o wd

& 8-13. Docker tHEE B #54m1F. NET i #I281F

SFFIXFER, B HEMT microsoft/aspnetcore-build 1%, AFRAILMERZEGRIZHEEECH
ASP.NET Core N FEfER. FEFAVHEHEABTBHEEET microsoft/aspnetcore FBIEIEGH, W0 EX
FiR, XtBE—MLAIANZEI TR SRS,

1Z aspnetcore-build $ZRE &4%iF ASP.NET Core N FRERIEN—IAZS, B315.NET Core, ASP.NET
SDK, npm. Bower, Gulp &,

MERTREXEKIMAR, ERNHANEEE TSN AERF—EMHXEREI, RAXRSERERAEK
DA ERIT K, 1 eShopOnContainers R FFERFFH, FHAITTLABTIEITLAT docker-compose @<
NBEEFHIIEEN AR

docker-compose -f docker-compose.ci.build.yml up

& 8-14 B R T EGSITaIThSHER,

¥ Administrator: Windows PowerShell

PS D:\GITREPOS\eShopOnContainers> Docker-compose docker-compose.ci.
Creating network "eshoponcontainers_default" with the default driver
reating eshoponcontainers_ci-build_1
Attaching to eshoponcontainers_ci- ~build_1
Restoring packages for /src/src/Services/Catalog/Catalog.API/Catalog.API.csproj.

Restoring packages for /src/src/services/Basket/Basket.API/Basket.API.csproj.
Restoring packages for /src/src/services/Identity/Identity.API/Identity.API. CSpIDJ...
Installing Microsoft.AspNetCore.DataProtection.Abstractions 1.1.0.

Installing Microsoft.AspNetCore.Cryptography.Internal 1.1.0.

Installing Microsoft.DotNet.PlatformAbstractions 1.1.0.

8-14. M BELAIENET IFEES

WEF7R, IEEE{TARESRE ci-build_1 Fa8. ZABEsET aspnetcore-build $5%, FELATLANIZESES
AMAEMN PC RN AR, MBEERFEL, EISEFIRIIFEEE Linux HEEFIR
1E.NET Core IlH, ERNBEEEITEENIAR Docker Linux =£41._E.
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https://hub.docker.com/r/microsoft/aspnetcore-build/
https://hub.docker.com/r/microsoft/aspnetcore/

125518 M docker-compose.ci.build.yml {4 (eShopOnContainers B9—&6%) BSLATRE. NEE]
LIEZRI, B©¥56EE microsoft/aspnetcore-build HRERTERES.

version: '3’
services:
ci-build:
image: microsoft/aspnetcore-build:2.0

volumes:
- .:/src

working dir: /src
command: /bin/bash -c "pushd ./src/Web/WebSPA && npm rebuild node-sass && popd

&& dotnet restore ./eShopOnContainers-ServicesAndWebApps.sln && dotnet publish
./eShopOnContainers-ServicesAndWebApps.sln -c Release -o ./obj/Docker/publish”

—BEEARRENHIET, BERIRRRS R FRIATBIIEIZEIT.NET SDK dotnet restore #] dotnet
publish 854, LAZRENET =553, EXNRAIF, BT eShopOnContainers IFE—MNETF TypeScript
1 Angular 9% Fiim SPA {13, EIIERZERER npm E JavaScript {KEIX R, EIZIR{ES NET 15
mBEx.

dotnet publish fF<S TR, FHIGTEMIE X FRIRIFEH A HE./obj/Docker/publish 324
X, SNE 8-15 Fim.

» This PC » SSD1TB (D:) » GITREPOS » eShopOnContainers » src » Services » Catalog » Catalog.APl » obj » Docker » publish

~

Name Date modified Type Size

Pics 3/9/2017 11:32 AM File folder

refs 3/9/2017 11:32 AM File folder

runtimes 3/9/2017 11:32 AM File folder
« Catalog.APl.deps,json 3/13/2017 5:58 PM JSON Source File 195 KB
Catalog.APLdll 3/13/2017 5:58 PM Application extension 47 KB
& Catalog.APlLpdb 3/13/2017 5:58 PM Program Debug Data... 8 KB
« Catalog.APLruntimeconfig.json 3/13/2017 5:58 PM JSON Source File 1KB
[ ] Dockerfile 3/13/2017 5:58 PM File 1KB
Microsoft. AspNetCore.Antiforgery.dll 3/13/2017 5:58 PM Application extension 52 KB

Microsoft. AspNetCore Authorization.dll 3/13/2017 5:58 PM Application extension 39 KB
Microsoft. AspNetCore.Cors.dll 3/13/2017 5:58 PM Application extension 31 KB

[E/8-15. B dotnet publish iz SERFIFBIIX L

M CLI 8Y##E Docker 515

—BBNARFRHAREERER (B1MIER) , T—IRFESLRMIFE Docker &, AlLR]
LA docker-compose build #1 dockercompose up #3<, 41E 8-16 Fix.
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https://github.com/dotnet/eShopOnContainers/blob/master/docker-compose.ci.build.yml
https://hub.docker.com/r/microsoft/aspnetcore-build/

{332 Docker RFHIETES

| — st
\ \ i 2K .
I '\__ (Wirﬁf\fﬂs—%ﬁmMac) Docker for Windows & l
S Docker for Mac . |
1 AHEER
Windows CLI I gyr Docker £l e L
I (PowerShell & CMD) ~ (DwmdewmwﬁWchmil
— o‘-'lre,.‘t I FB Linux B21LI41) I
[ B0, N 1
| * “w | RIFRFERrESas :
: 01O L0
| Mac CLI I “Hu : m !
{bash) RpftiET e I . BRET U |
I ... e (17 #5412 /obj/Docker/%75) microsoft/aspnetcore #i{%
| S ———
=- Microsoft  Windows 10 FE Hyper-V FE#I#, I
| (*) Docker-compose up ET/ERAE, MEAEEOEP e '
I. AREMRERINE exhy:ve Mac #£9 xhyve hypervisor !ﬁmﬂl
o N N M EE W M M M M M M M M M M M M mm e mm mm mw mm wd

[E18-16. t4#E Docker {E{GHIZITESE

7£E 8-17 AT LAEB R docker-compose build 5SS T .

X Administrator: Windows PowerShell

PS D:\GITREPOS\eShopOnContainers> docker-compose builc
basket.data uses an image, skipping

sgl.data uses an image, skipping

Building identity.api

Step 1/6 : FROM microsoft/aspnetcore:1.1

---> d00a17849¢30

Step 2/6 : ARG source

---> Running in b149b22c88c9
---> 16295b92d4ee
Removing intermediate container bl149b22c88c9
5 3/6 : WORKDIR /app
ac31d193b6dc
ng intermediate container 3296c6a7cl6f
: EXPOSE 80

8-17. {#fH docker-compose build g SHIEE Docker 5157

docker-compose build 0 docker-compose up ep<SHIXEIFETF, docker-compose up &S FHGF
[ERERMELE,

{s5F8 Visual Studio BY, FrEXLEBEPEEREENIT. Visual Studio 24RIFE.NET N FEER, €I
Docker (&, FIEZ522827 Docker F#H, Visual Studio M2 TEMTHAE, FIGIETEEM Visual
Studio J&if{7E Docker FIZ1THIAES.

BARSK, F(ileeLAS CI/CD EEHEENATTENEER : WNESEMIFNAMZHTE, BlEER
&, REfER docker-compose up &pIE{T Docker FRKRIF],

Hith&Z iR

o MNBBMEFPHEI: £ Windows CLI IMEHRIEE eShopOnContainers f#R7F3E (dotnet CLI, Docker

CLI 1 VS Code)

https://github.com/dotnet/eShopOnContainers/wiki/03.-Setting-the-eShopOnContainers-solution-up-
in-a-Windows-CLI-environment-(dotnet-CLI,-Docker-CLI-and-VS-Code)
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https://github.com/dotnet/eShopOnContainers/wiki/03.-Setting-the-eShopOnContainers-solution-up-in-a-Windows-CLI-environment-(dotnet-CLI,-Docker-CLI-and-VS-Code)
https://github.com/dotnet/eShopOnContainers/wiki/03.-Setting-the-eShopOnContainers-solution-up-in-a-Windows-CLI-environment-(dotnet-CLI,-Docker-CLI-and-VS-Code)

(RS TEE RS

HARTLUGEGRER (SQL Server, PostgreSQL. MySQL %) LaEREAIANARSS2E, AHEPEAIERET
B, EZIRAY PaaS fRSSH, W0 Azure SQL #iERE. (BRXNTHAMUARE, SEEEFATRET
B—MESENME, EATBENEAINBKEIRER, RFIE{T docker-compose apSRIFIEE1E
NFRfERr. BXLHIEEFABREITHIFRESEMNN, FEAEFEESRTE, FRIZIER
HERAVEAEYE, BRI EE,

& saL Server {FARBHMIRSHXEIREFRIARISIT

£ eShopOnContainers A docker-compose.yml HHFEN T—NE A sql.data BIBE, ZBW/E1TT
SQL Server for Linux, HEHEEMIRSATHERIZED SQL Server #iERE,  (BAIIERTLUABNEIREES
Bc— SQL Server 88, (BIXFEL Docker DEEEZHE. ) MIRFHNERETENMIRSEHRES
BEEXIIEIE, XEWESNMURSHBHEX SQL #uEE, EiEETISESERAUME.

BRI FFERFEAY SQL Server Z588H docker-compose.yml SUEEFHILAT YAML (SREHHTECE, %3
H27EIE1T docker-compose up BT, BER: YAML XEEEE MBS docker-compose.yml S{4F0
docker-compose.overrideyml X4HEETEHEEFER., (EERIISBIMEIRES SQL Server H548
KEESFHFSMEED . )

sql.data:
image: microsoft/mssql-server-linux
environment:
- MSSQL_SA_PASSWORD=Pass@word
- ACCEPT_EULA=Y
- MSSQL_PID=Developer
ports:
- "5434:1433"

LARIRY5EC, BELAT docker run a3 (MIAZfER docker-compose) BIENIE{TiZE=R:

docker run -e 'ACCEPT_EULA=Y' -e 'SA_PASSWORD= your@password' -p 1433:1433 -d
microsoft/mssql-server-1linux

(BANREIE L RN FBER (4 eShopOnContainers) , IAT{#F docker-compose up SSSEH
&, fEltkel AN BfEFEPE B N EINAES.

BEREEZ SQL Server BeEshY, FESIEERATANRHAVEBAIGBM SQL Server, —B SQL Server {E/
BEE(T, FOBEIHHTE SQLIERE (40 SQL Server Management Studio, Visual Studio 8 C# X
B) HTEEHEREUERE.

eShopOnContainers N e FFEEHEHFIEFRMFEUE, MRE MRS EIEEFTNRGIEYE. X
LAREBE TN,
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https://github.com/dotnet-architecture/eShopOnContainers/blob/master/docker-compose.yml

& sQL Server EABRBEITMUIERTAIREFIEAIE) SQL Server SLHIRTAYER, SN LFmA, XA
EBERTARMMAIRE, BTN TFI2EI SQL Server SEFIEFMIFH FEIESHNEREIEFT
in, BINEITEREGL.

Hith iR

e £ Linux, Mac & Windows _EiZ&fT SQL Server Docker 5%
https://docs.microsoft.com/sql/linux/sql-server-linux-setup-docker

o ({#H sqlemd 7£ Linux LiEIEFIEif SQL Server

https://docs.microsoft.com/sql/linux/sql-server-linux-connect-and-query-sglcmd

£ Web Nt FEEIIIEHF i £04E

EEN FREFSIR EEIRERINEGE, STLAE Web API BIERY Startup 2899 Configure 75 &HN
LIS ER

public class Startup

{
// Other Startup code...
public void Configure(IApplicationBuilder app,
IHostingEnvironment env,
IlLoggerFactory loggerFactory)
{
// Other Configure code...
// Seed data through our custom class
CatalogContextSeed.SeedAsync(app)
Wait();
// Other Configure code...
}
}

BEMHI CatalogContextSeed KHHILI MU SIEFETE.

public class CatalogContextSeed
{
public static async Task SeedAsync(IApplicationBuilder applicationBuilder)
{
var context = (CatalogContext)applicationBuilder
.ApplicationServices.GetService(typeof(CatalogContext));
using (context)

{

context.Database.Migrate();

if (!context.CatalogBrands.Any())

{
context.CatalogBrands.AddRange(

GetPreconfiguredCatalogBrands());
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https://docs.microsoft.com/en-us/sql/linux/sql-server-linux-setup-docker
https://docs.microsoft.com/en-us/sql/linux/sql-server-linux-connect-and-query-sqlcmd

await context.SaveChangesAsync();

if (!context.CatalogTypes.Any())

{
context.CatalogTypes.AddRange(
GetPreconfiguredCatalogTypes());
await context.SaveChangesAsync();
}
}
}
static IEnumerable<CatalogBrand> GetPreconfiguredCatalogBrands()
{
return new List<CatalogBrand>()
{
new CatalogBrand() { Brand = "Azure"},
new CatalogBrand() { Brand = ".NET" },
new CatalogBrand() { Brand = "Visual Studio" },
new CatalogBrand() { Brand = "SQL Server" }
¥
}
static IEnumerable<CatalogType> GetPreconfiguredCatalogTypes()
{
return new List<CatalogType>()
{
new CatalogType() { Type = "Mug"},
new CatalogType() { Type = "T-Shirt" },
new CatalogType() { Type = "Backpack™ },
new CatalogType() { Type = "USB Memory Stick" }
¥
}

BTSRRI, FOMHERREMSERNA—ERIEEE. NTHECIEFERS, BiETEasRLiE
7R SQL Server Ll XR—MEEFTULIAZAIIE.

EF Core InMemory $UEES{EABZIEZITAY SQL Server

BITIRRY, B—MEFRMHIEREER Entity Framework InMemory SIEEERHIER. BAIRILIE
Web API IBHRY Startup Z5hf8 ConfigureServices A EEIZACE :

public class Startup

{
// Other Startup code ...
public void ConfigureServices(IServiceCollection services)

{

services.AddSingleton<IConfiguration>(Configuration);

// DbContext using an InMemory database provider
services.AddDbContext<CatalogContext>(opt => opt.UseInMemoryDatabase());

//(Alternative: DbContext using a SQL Server provider
//services.AddDbContext<CatalogContext>(c =>
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/74
// c.UseSqlServer(Configuration[ "ConnectionString"]);
//
/1});
}
// Other Startup code ...

}

EREMEENIRFEIR: NEMIEEAOFFEEUREINITSZAR, flan, FAMBITEEEF
Core 1REUIFI ERINKE—RS|, HWREFEEREEHTUR, MIECEREARITANESE. BEX
(FRRNFEUERER, EIEGTELIES LHEE—FRS5|. FREEIREERTASEIER SQL Server #{
EEITAFATE—H, TEESETEIRERLR.,

BpfEgOLE, MEFREUREMART AT RENRT. (B RNRE I e EC LI ESAITA
AOSERIIE, MIFEE(ER SQL Server XIFHIESCEIRE. A, ERRRFIEIT SQL Server 2 1FHIE
12, FHEE EF Core InMemory #UERESE R,

(ERTERRRPIEITAY Redis B1FIRS

HATATLAER R L1517 Redis, $53IRATHAMMIRNARBESIDERSES. XMSERSGE, BA
AJLASFrERINE TES ST, XMUERTA MRS, BERT CI/CD EEFPRINRE.

AT IMEHIETT Redis BY, SRIFIEIFEL Microsoft Azure Redis EFXFHIR I FRRGE,
XE—F PaaS (FERIARSS) M. BMRFEENEHESEEFFREIA.

Redis f2{1 7 37#5F Redis B9 Docker $%f&. 1ZIREFIM Docker Hub BYT%! URL 4b3R15:

https://hub.docker.com/ /redis/

AT LABE SRR FHITLAT Docker CLI ap S EIZIE1T Docker Redis B2§:

docker run --name some-redis -d redis

Redis $R{581E expose:6379 (Redis fEMATRN) , FENES SRS EHZAITRB T A,

£ eShopOnContainers #1, basket.api MRS ERIEANBEREITHY Redis 877, 1% basket.data 2§
TEN IS docker-compose.ym| HH—EBS, A FF7R:

//docker-compose.yml file
/...
basket.data:
image: redis
expose:
- "6379"
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https://hub.docker.com/_/redis/

docker-compose.yml| FRJ_EIAMCIBE T Redis SRIGEN T — 1B basket.data BT, HERIBERS
i 6379, XEWKETREEM Docker EHHIEITHIE SRR,

&, 1E docker-compose.override.yml 32 {4, eShopOnContainers 7=:f5JfY basket.api HIREZEN T
FAFiZ Redis BesAUIEEF R

basket.api:
environment:
// Other data ...
- ConnectionString=basket.data
- EventBusConnection=rabbitmq

EHARSS (SRPASEH) ZAEETFHHRIE(E

giRiAmA, ERETEHRIERER, HRSSAESHRENAGSM, WEHSTARR, HEtHRS
SV FIXEEM, SRIRSWEISMR, FTLEHBECRSR, XOTRESHESHNEM A, X
KIpATRRGEEES RSN DEAISSIRNIT. SHRETLIRITA—MED, BETEMENH
TSGR MSEUEEN AP, ERTLIEBETHUHZEEERBEEIN—MEE TN, R
BAFIE S iR B (S AR AR F AT FEERIBRSS B k.

HATTLMERSE M RIME S MRS IS ES, RS ARFRE . &E—EMNESH
—HRIDHURFAM. EEMERED, MIRSEMSIAF RS — I EHRMAE TR,

(ERSEMHC LM B LRSS

r —“‘— ———————————————————————————
| ElR |
I CemEEEE 00000000 N
| s |
I e R kel —Ns; HIEEERIERE N
| B o | Secndiil |~ B i
| Web API [R5 .
| | _ <] PriceUpdated Eit > HMERELR
| | UpdatePrice X ! Bk o |
I | nn% PriceUpdaﬂted FIC3 : (ﬁ?ﬁ/ij’ngf@f@) I
(%7B1RE) | D PriceUpdated Hi4 > Hithigha
I : RS GmRIED
|
| ]
HitiEE/3:
I {4Broker
|

& 8-18. BFFHEAIFHIRFNIEE
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AN BNAERBEASMHEEROENET FEIIEEEE, E 8-18 Fim. MBS R
S, DAIETAERRSEMEZEN, 40 RabbitMQ, Azure [RSZ5E%k, SEME=SFREWRS
=

S

o

=Xo

EEFMEPERERCEIRS 22

W EMZRATER AR, BTN ZSHBEEERAPIERLIMS SR, EXERADAREE
R 5190 RabbitMQ 2—MIEREMMAIE, LN Azure fRSS5E 4. NServiceBus, MassTransit B,
Brighter EM\REEIRE. AZEUSEF~RAILITE RabbitMQ 5% Azure JRZSLAIEM E T, BIKX
B RIEEBR TN AERFRES VIR, LARAMIEERIFAEEIFeTY Bk,

SINFAIAME, AT LML SIUEMERIEAEZ, HIAN7E eShopOnContainers 7=:fflsh, &%
RabbitMQ Z FHYEIBRSLIUWEARESIEIT, XMEKRER Y. BEENTEESTY BHANES HEEF]
RS, TJReBEIHLFIFER Azure IRBE 4.

NMRFESHMSIEEZAIINEE, W0 Sagas, FEITEBGKPETHHEECLSHRFTLIE, FH
Hithrg e FrRRSS 54k, W NServiceBus, MassTransit ¥ Brighter EYBEE &, XMER T, {F/H
HSAN AP BEERHS RS SERM, MAEFKRIIBSHS (W eShopOnContainers FEHA]
EEREHEEMER) . NFXNUR, FTLASIEER NServiceBus A eShopOnContainers 52 (#4E
AR EMBIRETR )

WaR, BT AT LABERTEIE AN RabbitMQ 1 Docker ZERERAEM HEE B RS R&IIRE, B
REMZITH FrEN T ENTEEEHIN I N AR RERARE T .

EH: eShopOnContainers RfIsRRRAVRAISH R EHSAISSIR AIRRSIER, —BRESRHT
SIS HIRENRIEE, WA, NZSREMEEFIMNEERIIIRS B & m.

SRR

EREFEHRTRTES MRS EIMBRFERLMERT, XEEIEMIRS /NIRRT
8. SEMRHESMRRIRS (STTREMSMHERMIRSS) B, S EEHIRS HrOBN S
VISETEHE R S SEHEE TN

ERFEMER ER—PEIRARTE, WK

public class ProductPriceChangedIntegrationEvent : IntegrationEvent
{

public int ProductId { get; private set; }

public decimal NewPrice { get; private set; }

public decimal OldPrice { get; private set; }

public ProductPriceChangedIntegrationEvent(int productId, decimal newPrice,
decimal oldPrice)
{

132 BT R 2 2 2 AN 3E TR 25 HNET )32 FHFE


https://docs.particular.net/nservicebus/sagas/
https://github.com/dotnet-architecture/eShopOnContainers/blob/dev/src/BuildingBlocks/EventBus/EventBus/Abstractions/IEventBus.cs
https://github.com/dotnet-architecture/eShopOnContainers/blob/dev/src/BuildingBlocks/EventBus/EventBus/Abstractions/IEventBus.cs
http://go.particular.net/eShopOnContainers

ProductId = productld;
NewPrice = newPrice;
OldPrice = oldPrice;

}

}

EREHIESMIRSHNAREFRENX, EEeIRSEMMIRSHBY, HSRS == i
®PRY ViewModel IEMAES . FENAES MRS EHE—MERINEREME, XML
RBESRNEMENEEFRES., NMXFEHNRESAZNES MRS PH=ERRuEREE
B: FMIRSYRTEHA,

BB RBNENZEMRSPHE: RENNBREFR, BI40 eShopOnContainers HAY Event
Bus ZFim API; LARBILMESN NuGet BFHEEZTERE, 40 JSON FIMLIERS.

SR
TSR MRS BT R ATHIE(S, TSR T L, ME 8-19 Frm,

fBRss
B

><
FF

RS < L
A REHE (RApATHIEE) (2]

e
{BRSS
C

E78-19. EFFEE L7/ 1T E M

SR ESMEEENNRITRIEIEX.

TpEEE Rt

EMZEAEENF, FEWS (FRATMERISR, Observable) AJLAFEXER () BAEMEIGE
IR (FRAMESE) .

L7175 (Pub/Sub) &zl

EmATEERRENSMREEIER: FEERERLCEMENEMRS. EENREMNRM/AT
R BFEERRENES: ERMATRENTR, EREl HER, EURERIT, AMED
SHATESMRRESE, ERATAM. BEER, IRENSAMENRE (JEE) i
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https://github.com/dotnet-architecture/eShopOnContainers/tree/master/src/BuildingBlocks/EventBus
https://github.com/dotnet-architecture/eShopOnContainers/tree/master/src/BuildingBlocks/EventBus
https://en.wikipedia.org/wiki/Observer_pattern
https://msdn.microsoft.com/en-us/library/ff649664.aspx

HAEA G F 14
MAISEIAME T RNEZBNESE? —MERNTERILPEARSMETE. FHEEAMEXE
BYFREIA.

SR B EHEMERD AN
o HIEEEM
o —EENLH

£E 8-19 hAlLIER, NUBREFNAERE, SHRERNIRAHATPEE. SRR SEER
HIARERREM, BRAILIESNII, ERERRER (NEFSHARR) #HITIHE,

£ 8-20 FHATLIEZI—MSHMRERIMSR, ETELN RabbitMQ, Azure IRSZEEEEMSEM/HENR
B, FEEZ1 LI

EHRE
(BRfm/ATREE)

SHSLme/EO

S5

Azure HitBE/3=
RabbitMQ | RERE {4 Broker

& 8- 20. FHELHIZ LI

PATIANRIATE, REAFECHSSHFNEREMLLINGN, FrEERECHHR (BHR%E
M) . MRFEEFEARS LR, NNAZEREARS LG AP ISR, MIFE CRIM
.

EXFMHEEELO
HACMSHREZON— LA RETRER. BEONZZEA. B8R, finTEmX MO,

public interface IEventBus

{

void Publish(IntegrationEvent @event);

void Subscribe<T, TH>()
where T : IntegrationEvent
where TH : IIntegrationEventHandler<T>;

void SubscribeDynamic<TH>(string eventName)
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where TH : IDynamicIntegrationEventHandler;

void UnsubscribeDynamic<TH>(string eventName)
where TH : IDynamicIntegrationEventHandler;

void Unsubscribe<T, TH>()
where TH : IIntegrationEventHandler<T>
where T : IntegrationEvent;

}

Publish 73/AfRE8 : SHLLAGEMEMT BATTIH NS MRS, BEERINBNAERER.
13 ZE A B HRIRMERSS L.

Subscribe 75i% (BURFARSE, TLAMERZANIN) HEERESEHINIRSER. XN GEEM
M F—PEBEITIHNERSEH (IntegrationEvent) , EZNSHEEREHLIERER (ENAE
7i%) . B lintegrationEventHandler<T>, WA MRS IABUZ SRS BEERTHIIT.

JIFF L Mist FF L (#F RabbitMQ SLIPFT.E14

BEETE, NROIEETETESEEPFH RabbitMQ BEXAIEHRZ, #1420 eShopOnContainers
MFAEEREE, XMARBERTARMNARER, RIABSEIF/ARTRERHR ARG S —S B D T
2, BWANEERTESNE. BRENEENSEHEETRROBIRS SEEENTFESTRTE
IMRRIKRINEE.

eShopOnContainers FEF—MNEE N B4R EAISCIE A 2 RabbitMQ API FESKEH (FBB—
NETF Azure IRBEEKHISEIR)

IZS R ERISTIMERIRS REBIT RSN, KASHFHREEM, WE 8-21 k.
HRRER HSEIS

SEARS | &

(O] ST
BAS B -

[ o D= O]
[E8-21. (& RabbitMQ LIPELE 44

7ER18R, EventBusRabbitMQ ST 7@ IEventBus 30, IXEEFRENENN, LMENFE/ME
ARAS R B A TR AR
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public class EventBusRabbitMQ : IEventBus, IDisposable

{
// Implementation using RabbitMQ API

/]

TOIFFR RS2 L6HT RabbitMQ SEERRTLAE/SSB IS, X bIES RabbitMQ BRSS25HIZE
&, FRSHEESHAMEIIIBNE. BECRNENEHEESI— P FH, (FREREELE
EFRRES, XESHRBATATMREENMIRS, BAEARRSACAIARNTEY, 0 8-21 Fims.

#R RabbitMQ ZLHFERILTTTiE
LATUEBZES RabbitMQ BEERMARELSEIAI—ERS, £ eShopOnContainers RISERM IS T 1

B, PRIFRENE, BEAFEELXEOMNE. THESETERE RabbitMQ RIEZEE, €l
EHE, AEBHEERMEIATISE,

public class EventBusRabbitMQ : IEventBus, IDisposable
{
// Member objects and other methods ...
/...
public void Publish(IntegrationEvent @event)
{
var eventName = @event.GetType().Name;
var factory = new ConnectionFactory() { HostName = _connectionString };
using (var connection = factory.CreateConnection())
using (var channel = connection.CreateModel())
{
channel.ExchangeDeclare(exchange: _brokerName,
type: "direct");
string message = JsonConvert.SerializeObject(@event);
var body = Encoding.UTF8.GetBytes(message);
channel.BasicPublish(exchange: _brokerName,
routingKey: eventName,
basicProperties: null,
body: body);
¥
}
}

BIgfER Polly EEIRZRAE, BJLAKIE eShopOnContainers N FFERAH Publish J53ARISCRRAAS, 2N
RabbitMQ BEENEEHME, ZRBRSHESESE—EXE. AER docker-compose [EEIEAT, 7
BESRAIXTPIER, %0 RabbitMQ REETTRELL b S 2R EENEIE.

SNRIETIA, RabbitMQ ESFAIEERIECE, FEULZNBREERTHA/MINKE.
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https://github.com/dotnet-architecture/eShopOnContainers/blob/master/src/BuildingBlocks/EventBus/EventBusRabbitMQ/EventBusRabbitMQ.cs
https://github.com/App-vNext/Polly
https://github.com/dotnet-architecture/eShopOnContainers/blob/master/src/BuildingBlocks/EventBus/EventBusRabbitMQ/EventBusRabbitMQ.cs

{#F5 RabbitMQ API SLH TS

SrmRE—, LIMUBENT RabbitMQ ARSI —38D. BXsEE, BRIFREH—
i, BNEBEFFTENXERA,

public class EventBusRabbitMQ : IEventBus, IDisposable
{
// Member objects and other methods ...
/...
public void Subscribe<T, TH>()
where T : IntegrationEvent
where TH : IIntegrationEventHandler<T>
{
var eventName = _subsManager.GetEventKey<T>();
var containsKey = _subsManager.HasSubscriptionsForEvent(eventName);
if (!containsKey)
{
if (!_persistentConnection.IsConnected)
{
_persistentConnection.TryConnect();
}
using (var channel = _persistentConnection.CreateModel())
{
channel.QueueBind(queue: _queueName,
exchange: BROKER_NAME,
routingKey: eventName);
}
}
_subsManager.AddSubscription<T, TH>();
}
}

BBMREEE — MBEXAEIERM RabbitMQ SRENEM. FEERIRIRIEEE NS NEEMEMRE
RERATREESHNEHIERER.

Subscribe J5iAR#£5 lIintegrationEventHandler X35 (ZHMUZHBIHBRSHRIEESE) . LAREXH
IntegrationEvent 335, MFIZRIESEHEGLIEREFRMIZISHMEEFIIER, JIXPESTIER
I ARG P E N SRR SHNIEREF. MREFHIBERITIZES, WK mZEHE
BgE—MNEE, IMEZZSEHFMEAEMRS AAT, AL RabbitMQ BKHEXAIE .
LT

FREHRENE— S REMRSTEERINSE Y. XNz ERIRS 5K,
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THEHENRER T EaIIRSSES (BITE Startup £74) |, AT RMESHMHRESTNAIE MER
BMIRS . A5 basket.api RS FZZELT(R ProductPriceChangedintegrationEvent ]
OrderStartedIntegrationEvent jHE.,

flan, 2iTiH ProductPrlceChangedIntegrannEvent EHHE, WYRHRESE TN RNIEHNE
®, FRUNRZFRETFRERWYES, EalimBREENIEESNE %Elo

var eventBus = app.ApplicationServices.GetRequiredService<IEventBus>();

eventBus.Subscribe<ProductPriceChangedIntegrationEvent,
ProductPriceChangedIntegrationEventHandler>();

eventBus.Subscribe<OrderStartedIntegrationEvent,
OrderStartedIntegrationEventHandler>();

EAMEIETE, JIRERIRSEEE RabbitMQ BEMRT, ZHITEES
ProductPriceChangedintegrationEvent FSEEESAS, BIEREIRE CHISHEHMEREFRFMRS M,

BIFMHEELHFF

&fa, HERES (RiaHikss) Eﬁﬁ*ﬂ«l?ﬂW{EE’\JR‘ZEE’:E?E%EJZ%{% (XB— P AEBERFIE
BERGl. ) BAFHOIES MRS EEN, BEENREMIRSREESESCE, MFEEL
S PEN TR

B, BHLETIINS (BT RabbitMQ BiETIRS BLk) BHRIENEHIRHGEREL, W ™MUBAT

AR

[Route("api/vl/[controller]")]

public class CatalogController : ControllerBase

{
private readonly CatalogContext _context;
private readonly IOptionsSnapshot<Settings> _settings;
private readonly IEventBus _eventBus;

public CatalogController(CatalogContext context,
IOptionsSnapshot<Settings> settings,
IEventBus eventBus)

{
_context = context;
_settings = settings;
_eventBus = eventBus;
/...

}

BRI LAMIEHIZS PRI A+ ER, 40 UpdateProduct F534:

[Route("update™)]
[HttpPost]
public async Task<IActionResult> UpdateProduct([FromBody]CatalogItem product)

{

var item = await _context.CatalogItems.SingleOrDefaultAsync(
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i => i.Id == product.Id);
// ...
if (item.Price != product.Price)
{
var oldPrice = item.Price;
item.Price = product.Price;
_context.CatalogItems.Update(item);

var @event = new ProductPriceChangedIntegrationEvent(item.Id,
item.Price,
oldPrice);

// Commit changes in original transaction

await _context.SaveChangesAsync();

// Publish integration event to the event bus
// (RabbitMQ or a service bus underneath)
_eventBus.Publish(@event);

// ...

IR FIRIGHIBRSS 2 EFAI CRUD MRS, ELLIZCISREEER Web AP £HI8t. EESHK
AORIARSS ., BIANMERS CQRS 75iARY, ATLATERRSRIRIGEME/STE CommandHandler 28FsLH,

R TTEF B ZRNR i R IERIE

BESHNBEERES (NEHEL) RMEMSEME, SBRRFENFRBEIEETIAHEHREM,
Bign, ELEARRREI G, SFERMEERE, BBEIRRRGEHIEE, AERM
ProductPriceChangedintegrationEvent {HER, B%c, XM MRMEF—EELURFHRAIT. (BIE
[EEFRTREEEREIHERENSMRES, MGAEREKEES (MSMQ) FIRRZGHAMHAIER
B, XFHIABEFME, CAP EENETIX—FE.

BEAX L, ERHRSEATHEETY R, SURMRNRS. BERR, CAPEEIANA, BAITEE
EEHEFETA. BN, AHESPAMSRX=EIEERE EHREEERAMIRSE) .
LERY RBEMIX = MSAE iR L.

EETHIRSHFREHT, MIZEFIRUIERE, THEEFE—EM. REASSETHIRS
ERNERERT, BEAFECHREETEROMIES, MEEETER MSMQ A Windows

PINESZLENERR (DTC) LADHESH—H.

EEISRAIAEIRRRGIF. RRSELEEETERR (A0F, ERRER
_context.SaveChangesAsyncOf(iB1T2/E) . BXREEEMRSBHATRE, BNRRETRESTELA—
. BEUATIEEERSSERIE, BEIDRIRTEE RS,

90 ESCERIIER T RTIA, B JRTLAER S5 AR A R B -
o [ERFEEBRISHIHREI
o [ERESETEHE
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https://msdn.microsoft.com/en-us/library/ms711472(v=vs.85).aspx
https://www.quora.com/What-Is-CAP-Theorem-1
https://msdn.microsoft.com/en-us/library/ms978430.aspx#bdadotnetasync2_topic3c
https://msdn.microsoft.com/en-us/library/ms711472(v=vs.85).aspx
https://msdn.microsoft.com/en-us/library/dn589792.aspx
http://www.scoop.it/t/sql-server-transaction-log-mining

o ERRHEEN. XR—BTEEERSH (TRAMES) NESE.

NFXFER, ERTENSMFHER (S) ElMEARRESE EERFNGEZ— BEERS
NABRT, FTReRELMTEN ES RE., S ERERBIESEMFHEESSEUEES, mIFFES
BIRPIASEURE, (FERBSHIIUTRRSITFL, (UEAERBRNAKHRICR, HEEhENRER
FELSEEERZRE. RMLETEN ES RRFEEFMEIERFANALORE, FSINRSHIt
SHRMMEK, Flan, BECEREIRTEMMRINEWERE, 2 Event Store & Azure Document DB,

MongoDB, Cassandra, CouchDB, RavenDB EX4#UREE. ES JLARIFHEAE XN, BHIEER
EERRIRRRG R, FRIFEEAESHIRFEC.

EAESATEZENARENEERZER. B, NTEAXMITE, LRSHIRSIESE RDBMS
EZHEE, W saL Server FFAE., XMGEATRESFERAR., B—MERET: ICREFSHEH

HERBIEF I RE S BRI EREHHAEERER L, ERXNESATHTEE IES NI ERT R
TREIRE,

—MIRNGEREESEARERMEWR S HXBEFEA. FAITLAGEREM “ready to publish
the event” RPIRZ, BHEIERIIEREMHRE, SHERBEHPRE. Ae, =XEEHRHESE
MR, NRERMERENY, BERBRSFENB—IES, FERESM "ready to publish the
event” ¥/ “event already published” ,

RBMRELTRIRMEMRIERN, FRERGMRSZTASF—E MEWIRCH “ready to
publish the event” , M TEMIRSZEARERF—E. HNTLBRERESRICESRSEE
PRSHFIPIAT. MFRIFWAIEET “ready to publish the event” REHISHF, NIAISIIGIZSHFET
RMEISEMRL,

HIs: BUEXMGE REFESNRIBHMIRSHSERSYE, URESEMHIRSSINIRSESHT
. METER ES RGP, AJLUFERE RSN,

EXMIT RV AR—FRERT ES REE, FBEERSAPAT ( "ready to publish” 5 “published”
) RUSEREMSIR, BRRAFENENSHILMXLRE. EIXFTTER, FHREETEN ES RSP
R R TR F SIS S AR .

MRCRAEERXRYGIEE, WILIERASESFRREMEENSE. EENAERTIRRFE, AILE
RETAMESHRLERE. EX LRI EEFMETURSLARIEIEREFBE— IntegrationEvent &,
IZRBESCIR FHERIRIE, LB AERE M B AR EIRIERES .

FIEFIARNSERAT . MRRFFAAEIRESSS, REEFTUSLARTS, FRESEMHENER
FxP, BERRSES, ALHRENERTT.

ESLHEAREMRIS TR, BLATEE:
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http://gistlabs.com/2014/05/the-outbox/
https://geteventstore.com/

ERRESEMAMENSN, FERB— NI ESERPISHRCAC K. T
MRS RERERER T, ERZRFEATHRIRERERSY, FRIEFHEIEMRSHITH
HUEIE.

BRBIE—. EREMIINAEFSIZEHEEIREMRENER, BEHRHEIEHER
&, AEERTHESKSEMRCHERT.

8-22 &R T SR — 73 ERIZRH,

B i
4 r Ul WSSE5R

B N ey
Hﬂﬁ% ProductPriceChanged {4 ProductPriceChanged\\\ ﬁﬂﬁ%
(RDIRME) (BiT1H) .
E LIS \ P
(BARATIEE)
S
NS
E LS ot o -~

EventType

EventBody
State

B 8-22. {5 X T EF . RTIIFFIE

8-22 RT3 AR BINNET Worker fBRSS, I MBRS B RTIAEMIAC KRS SHEEMN
. WMRAREHER, MINAEETIRHMIRS T NRPENSE A ERT AT,

KFETRGEA: 15 Eventlog FRAWETI, FIALEER— Worker HIRB R AMER. XMIERAY
IFEANE 8-23 Fimx, ZEIRR 7 — I INAYRERSS, RN AHEHTHE—KR.
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4 &ii
NSRS

ProductPrichhanged‘\\ #&HE%
=] =it (BiTiA) o \
BT FHRE _ X m
FEIN 3 ) (EHmATEEE) )
(TFIHTE)
ProductPriceChanged 4 &= o

(BB E i/ EHT L TR E) % ﬁ?‘\ fg\(

............... _

EHAER
[»)

EventType
EventBody
State

[E]8-23. {EFH Worker {5 15F 1 2 ThE)FH 5 LRIAIFFI#

ELEEI, eShopOnContainers MR TE— MDA (FEEMHESINEERMIRS) UKSHR

#, {BE eShopOnContainers F AU IERFE AT REAIMIREIB K. EEPE 2 =inRIEPRN S, WiliEs

—"BXL: AREZSSHN, YRLIWENERZE. NREERFEAR—SHRR, BESHRE
KpRY, BERBIENTIBLLSE—FEEEB.

BT FH B L TS F T LI R F I

THRIBER 7 AR S K 21> DbContext [FMBENES: Hbh— ) ETFTNSEEFFHFEHRETE
8%, N _LETXL5 IntegrationEventLog FHEX,

HIE, NRSHEFNERERBETREIEEEE, TIRFIRBINESKELEERS. X
EETZHNRFETARSKE, W Azure SQL #UERE, ENRRESEIRS 2 oIEERE. BEES1L
TXHSLHEREESS, BESHAT A "SI Entity Framework Core SQL IEE" &893

A, TIRAE—ERRIBPERTEMNIFE, B2 eShopOnContainers FYSCIISLiR F429 T8
1, FELZED SN, LMETHER.

// Update Product from the Catalog microservice

//

public async Task<IActionResult> UpdateProduct([FromBody]CatalogItem
productToUpdate)

{

var catalogItem =
await _catalogContext.CatalogItems.SingleOrDefaultAsync(i => i.Id ==
productToUpdate.Id);
if (catalogItem == null) return NotFound();

bool raiseProductPriceChangedEvent
IntegrationEvent priceChangedEvent

false;
null;
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if (catalogItem.Price != productToUpdate.Price)
raiseProductPriceChangedEvent = true;

if (raiseProductPriceChangedEvent) // Create event if price has changed
{
var oldPrice = catalogItem.Price;
priceChangedEvent = new ProductPriceChangedIntegrationEvent(catalogItem.Id,
productToUpdate.Price,
oldPrice);
}
// Update current product
catalogItem = productToUpdate;

// Just save the updated product if the Product's Price hasn't changed.
if I(raiseProductPriceChangedEvent)

{
¥

else // Publish to event bus only if product price changed

{

await _catalogContext.SaveChangesAsync();

// Achieving atomicity between original DB and the IntegrationEventLog
// with a local transaction
using (var transaction = _catalogContext.Database.BeginTransaction())
{

_catalogContext.CatalogItems.Update(catalogItem);

await _catalogContext.SaveChangesAsync();

// Save to EventLog only if product price changed
if(raiseProductPriceChangedEvent)
await
_integrationEventLogService.SaveEventAsync(priceChangedEvent);

transaction.Commit();

}

// Publish the intergation event through the event bus
_eventBus.Publish(priceChangedEvent);

integrationEventLogService.MarkEventAsPublishedAsync(
priceChangedEvent);

}

return 0Ok();
}

7ELIZ ProductPriceChangedintegrationEvent S EE4E, FMERIRSTUSIRIEAIES (BFHERN)
EEISEEHE Eventlog RFRUFAME. XEFEEMRA—1ME—EFS, RIIBREECESEHERESR

SMESEERSIRFRIEHTIRTEN, MRE—SIEEERAINES. MREEERERY, K
B8, A ETHRRIRFIITESEIR, NMRFUSERESRENE4EE SRR —EUE.
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MITHIRGES . BN E RS PRI F L IEE

BRTYSMTIEESN, BHFESCNEMSHOIFEFRIREME (MEESGE) « SHNEEFRET
R KRB EMHE RIS HRIRRA IR E.

SHNEERESNSHRERNSENN), EEMSIZEMSHERNELENSEY, EEmzsH
FRAN IR E MRS PRSI, FIg0, G0 ProductPriceChanged SRIFTBRHIRS, T
BEMBEHMRSPAIE, FEIUILEGEWMEMIRS TIPS, W TFECERR.

//
//Integration-Event handler

//

Namespace Microsoft.eShopOnContainers.Services.Basket.
API.IntegrationEvents.EventHandling

{

public class ProductPriceChangedIntegrationEventHandler :
IIntegrationEventHandler<ProductPriceChangedIntegrationEvent>
{

private readonly IBasketRepository _repository;

public ProductPriceChangedIntegrationEventHandler(
IBasketRepository repository)

{
_repository = repository ??
throw new ArgumentNullException(nameof(repository));
}
public async Task Handle(ProductPriceChangedIntegrationEvent @event)
{
var userIds = await _repository.GetUsers();
foreach (var id in userIds)
{
var basket = await _repository.GetBasket(id);
await UpdatePriceInBasketItems(@event.ProductId, @event.NewPrice,
basket);
}
}

private async Task UpdatePriceInBasketItems(int productId, decimal newPrice,
CustomerBasket basket)

{

var itemsToUpdate = basket?.Items?.
Where(x => int.Parse(x.ProductId) == productId).ToList();

if (itemsToUpdate != null)

{
foreach (var item in itemsToUpdate)
{
if(item.UnitPrice != newPrice)
{

var originalPrice = item.UnitPrice;
item.UnitPrice = newPrice;
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item.0ldUnitPrice = originalPrice;

}

await _repository.UpdateBasket(basket);

}

SRR FRENIE T mESFET EAWESAS, HINMSEHESMEXEYEITREIEN
& &a, BeE—ES, BAFRERNTEEMN, WE 8-24 Fimr.

B3 My Cart - Microsoftesh X — = X
&« > QO localhost 5 100/Car % = Z 5 -
[e] gﬁgg:ITAINERS demouser@microsoft.com « \o,f

PRODUCT PRICE QUANTITY COsT

.NET Black & White Mug $8.50 1 $8.50

.NET Blue Hoodie 1 ] $21.00
. Note that the price of this article changed in our Catalog. The old price when you originally added it to the basketjwas 12.00 §

.NET Bot Black Hoodie $19.50 1 $19.50

TOTAL
$ 49.00

[UPDATE ] [ CHECKOUT ]

B 8-24. BT E R F B E TN B RIRE NS Z )

EE S E PR FIE

EIHEEMNFEEIE IR, BEFNEHAUHESNSHENNEER, BlEaESTEE=
HWEHEAMHNEYE, SEREFRES. HNIFTEHRENTEFFN, SEERHEBHNES, LR
LtaNRESHER, XEE—T AL

SIRIAmE, BEURHRETUSRITRFMAKNERER. EEREENHERSMN, MRALES
XEESH AR EMIRSHNER, WEMEREEFN. BASHABIMLR, SBTRFAGES
RIS, XATRERWERT. MUELIEMRERNNINARERFT, THUEREEEBIIN AR
o, HERFUHRFER.
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FIRFILUBITIXEFR SQLIEHIFRIERE, ZEURBIARP AR TR EIEBEAZIE

o IBTIZIEAN SQLIEARIREEREE, ER—ELEEEN, FEERESESTERD. NRH
AIRERUREH R IESZIR, BRAEMIEH R O s EX RIS, N, MREHNEESE
REBZIRRETEEENER, FEHREERESH.

=
&
l%\

BEFHEIBTRIERE. fia, JLelg— &Rr BrmiigirERses” mAR "KBrmint&E
n$s” BUEM, HETATAZSMMNEE—&KIER, TIeHBEZMRERE—F. FNERUZET
B, {BRMEES—MERT, BAREARNESE— 1 F 4, BARGHAIREAIE T BRI SRS
%, FHISESHRINTE.

RFFIZMTRET RSt ERXERT. EENRE, AEE—TRTREMHEESNEES
%, BRFEEMRFHEMTREE R,

BN SEHEAEMEERTRREMSEME, BAITLEEREH S MNREEN SN FHRME—R
HEEE,

—LHEIEIEAR ERBEN. flaN, MRRFEMEISERE, BBATICERMERERREERL
BEZ/R, ERABEAEE, HAERNBENERE, Rt ESXEHER, MmEMmERESIMX
SHERRIZERNIRFEAEREN., EXEERT, HIFEMRSRLIEE S T~ EEATNER.

Hfth iR

o ESHERFE (FRAMFRE)

https://msdn.microsoft.com/library/jj591565.aspx

HFRESRIERRSHHER

HANTLUBREAREE L, 8MIRENKEAEEREM—R, HiEZ—REREERIHEHESR
MIRHRNESHIERNIRIE, B—FMSEREEMIRSPIUEENEE. HEREmMIN AR

ITIIERERIFRISER,

7£ EventHandler ZE5IHiRELS5S5FEF

ERREHTRRE RGBS, —MEEARESHNEREFPAIEEE SR ST ELIPIE, I
M, X2 eShopOnContainers N R {FERIAYFE, T OrdersController Z2RTRLESHFRILAFE,
OrdersController 282 Fl CreateOrderCommand #3<., (XMIER TAFER HTTP Bk, AR
EFHEENGS, EREFEUEET ERNGSESMHNBEREMMN. )
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https://msdn.microsoft.com/en-us/library/jj591565.aspx
https://github.com/dotnet-architecture/eShopOnContainers/blob/master/src/Services/Ordering/Ordering.API/Controllers/OrdersController.cs

Z{#&/H RabbitMQ IR ELES

SREBIMMEHIERN, HEEUHES, HRRNECNESFMEXEESHHEE. MR,
BT NLURESHATGEER, XUURNRESHEN L NERMIEEEET.

FRYE RabbitMQ X1, MNREEEBAIHES, ASEHBA (Flt, EEEBRSISEFIWRIA) , B4
RabbitMQ £ERRIEERTERIZES "redelivered” 17& (LiCEERSARDEERS) .

WERIZE “redelivered” #Ra, B:HSUJ‘Z\ MEEEIX—R, ENZBEETREMEE, BX—RTER
iE, HEAREEFEERERSEIARKE, BiFREAN &Ilﬂaﬁ 5—FAHE, MREEEE
“redelivered” #Ra&, )\Juﬁ,mxiﬂﬂiﬁa_%})’t%jLM%IEE’\Jo HRBEBRFIRET "redelivered”
IRERT, BKS R EURSE A ERH TES SRR RS IEER.

Hfth iR

e {#H NServiceBus (4FEER{Y) BY eShopOnContainers 1332
http://go.particular.net/eShopOnContainers

o  EHIRENHE
http://soapatterns.org/design patterns/event driven messaging

e Jimmy Bogard. EfFEE: iHMEES
https://jimmybogard.com/refactoring-towards-resilience-evaluating-coupling/

o  KRG-IBEE
http://www.enterpriseintegrationpatterns.com/patterns/messaging/PublishSubscribeChannel.html

o [RRETXZEREE
https://msdn.microsoft.com/library/jj591572.aspx

o RE—HE
https://en.wikipedia.org/wiki/Eventual consistency

¢ Philip Brown. SEREBRSR T 3CRYSRER
http://culttt.com/2014/11/26/strategies-integrating-bounded-contexts/

e  Chris Richardson. (SR &, FHIHiFH CQRS AALFSHMIRS - 5 2 55

https://www.infog.com/articles/microservices-aggregates-events-cqrs-part-2-richardson
e  Chris Richardson. E{tifiEiEt
http://microservices.io/patterns/data/event-sourcing.html
o  EHIRENEA
https://msdn.microsoft.com/library/jj591559.aspx
e Event Store #iEE. /5 MG
https://geteventstore.com/
e Patrick Nommensen. $3{iRSS A IR TN B ETER
https://dzone.com/articles/event-driven-data-management-for-microservices-1
e CAPFEH
https://en.wikipedia.org/wiki/CAP theorem
o {42 CAP EIE?
https://www.quora.com/What-Is-CAP-Theorem-1
o HUE—HIEAD
https://msdn.microsoft.com/library/dn589800.aspx
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https://www.rabbitmq.com/reliability.html#consumer
http://soapatterns.org/design_patterns/event_driven_messaging
https://jimmybogard.com/refactoring-towards-resilience-evaluating-coupling/
http://www.enterpriseintegrationpatterns.com/patterns/messaging/PublishSubscribeChannel.html
https://msdn.microsoft.com/en-us/library/jj591572.aspx
https://en.wikipedia.org/wiki/Eventual_consistency
http://culttt.com/2014/11/26/strategies-integrating-bounded-contexts/
https://www.infoq.com/articles/microservices-aggregates-events-cqrs-part-2-richardson
http://microservices.io/patterns/data/event-sourcing.html
https://msdn.microsoft.com/en-us/library/jj591559.aspx
https://geteventstore.com/
https://dzone.com/articles/event-driven-data-management-for-microservices-1
https://en.wikipedia.org/wiki/CAP_theorem
https://www.quora.com/What-Is-CAP-Theorem-1
https://msdn.microsoft.com/en-us/library/dn589800.aspx

e Rick Saling. CAP FEIE: At AE=HEKMA “—iIEBAR—H"
https://blogs.msdn.microsoft.com/rickatmicrosoft/2013/01/03/the-cap-theorem-why-everything-is-
different-with-the-cloud-and-internet/

e  Eric Brewer. CAP +—£Ef5: “HN" i{TzqZ
https://www.infog.com/articles/cap-twelve-years-later-how-the-rules-have-changed

o 54N (DTC) HS (MSMQ)
https://msdn.microsoft.com/library/ms978430.aspx#bdadotnetasync2 topic3c

e Azure [R5354%. KEHS: ESEN
https://code.msdn.microsoft.com/Brokered-Messaging-cOacea25

o TISEIHIEE (RabbitMQ 374%)

https://www.rabbitmg.com/reliability.html#consumer

Mzt ASP.NET Core JRZ#1 Web N

SHF{A] ASP.NET Core API BRSZH1 ASP.NET MVC Web MR, 1H4Ise8 28 O0a0E8s . Eit
NiZiB(EEFIRE SN R FITEAEE T/E. BT LURGHXFRIE, HAEEIERI4 = Eq]

TSR,

HAFEEREE NIRRT AR RIS TR, FHREEHTA SR PSRN H =S
BIMBRL, {BRXIIRSSAIUHNAZAE LA T UARSEE

o BT, XEMRFRRN AREFAIS MEMHETHATE. AT ERrEIHAM AP,

o Eplia. XEMHHRAMSZERIES N SENEUERFRIIMBTHHT I . ERMSY
LUR 4R APL, Ul B8R 1/0, BHECRERIENEIER.

o NENMYRSHITIIEEMIN, XLMHTHIRE FBfE FERR B a0THERET T,
o REBMH., XL ERREIRRSFERER, SERMNZ MRS, TS
i, BEGESIE, NEWEESIRS (BINEER docker-compose up)
SCIR ASP.NET Core Web API 4885tz

Bl S SEMIMEFIIRBER FAERBIER FIEFRIERS BT, SR TliXA TR
EHIERZER, BRI Action BiSiEZRIRE, MAERKBIEIERASHIITH. Bliifs
NEHATEFRIER, XENAFEESERMRR T,

XIfEHRRRY Action BHTRITIART, BHRGRRKEE(IANTA. EHsRRolid aEniditss. WKl
FRBEME KA. RARTENAX—MERE BTlilERREZTR, BITHRR. Bl
SRR ALZEEET, MAREASHE.
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https://blogs.msdn.microsoft.com/rickatmicrosoft/2013/01/03/the-cap-theorem-why-everything-is-different-with-the-cloud-and-internet/
https://blogs.msdn.microsoft.com/rickatmicrosoft/2013/01/03/the-cap-theorem-why-everything-is-different-with-the-cloud-and-internet/
https://www.infoq.com/articles/cap-twelve-years-later-how-the-rules-have-changed
https://msdn.microsoft.com/en-us/library/ms978430.aspx%23bdadotnetasync2_topic3c
https://code.msdn.microsoft.com/Brokered-Messaging-c0acea25
https://www.rabbitmq.com/reliability.html%23consumer

BT EETEL xUnit.net, MSTest, Moq B NUnit Z5RXAEZESCIAY, eShopOnContainers 74l
N FRFERFER T XUnit,

79 Web API =2 4m S ETTINRY, RILAGERS C#ePRY new XEFEIZSLAMLIEHIRESR, LMENITR
AJRERIIZTT. LATRBIEZR 7A@ EER XUnit (EAMNEZRIATICRIE.

[Fact]
public void Add_new_Order_raises_new_event()
{

// Arrange

var street = " FakeStreet ";

var city = "FakeCity";
// Other variables omitted for brevity ...

// Act

var fakeOrder = new Order(new Address(street, city, state, country, zipcode),
cardTypeId, cardNumber,
cardSecurityNumber, cardHolderName,
cardExpiration);

// Assert

Assert.Equal(fakeOrder.DomainEvents.Count, expectedResult);

AEFAMBRSS SEESR ARFNLIEE Nz

gn_ERmiA, SERGTAITIRENIEARRRIE MBI, TN ASP.NET Core $=HIg5RS, LT
HLREMH, FTUASTISERXESEMT.

SRR AT AR N FRFE PRV B HE SRR R RESIERIETT. ASP.NET Core STHHEFERTTIHAELRAIERRY
AHFAR BRI Web 41, STRTMIBBEKRMITHEMEFTHE.

SRTTHAAR, SEMUHEESRNREFEMIMQEER, NEEE. XEHRF. NERIRE Web
ERAEAL, BTl EAEMERERUNSRAEXEXRER. BEMUKRIBRNEARFREES
AEXERF—RITIE, FUTERNLN, FEEREMRSEIINSR, ERNSEREAIRE, W
HERE L RIS ARSI RIBR S VA R,

EAERGIT LR TTIIR I TE SIS, FESAIII RIS, FrLEELLRTIE— N
B, RIXREMIEiTAISEMAINARRS 2 — MFEE.

ASP.NET Core B2 BRI Web EH1, SJTRFAIE HTTP iIEKMARMEFH, XEKRERLALLE
FBESE Web FHERMIEITIXENAR, FRATEILAER® A Microsoft. AspNetCore. TestHost f NuGet
AN Web, BaNAIIZIERMKIES, FATIEER ASP.NET Core R FEER.

WTCEBFR7R, 79 ASP.NET Core 1Z=HlI2SCUEERMMIRNAT, vTEBIEMX FEHSLANIEHIES, X5 HTTP
BXEY, BETEREER,
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https://xunit.github.io/

public class PrimelWebDefaultRequestShould
{
private readonly TestServer _server;
private readonly HttpClient _client;
public PrimeWebDefaultRequestShould()
{
// Arrange
_server = new TestServer(new WebHostBuilder()
.UseStartup<Startup>());
_client = _server.CreateClient();
}
[Fact]
public async Task ReturnHelloWorld()
{
// Act
var response = await _client.GetAsync("/");
response.EnsureSuccessStatusCode();

var responseString = await response.Content.ReadAsStringAsync();
// Assert

Assert.Equal("Hello World!",
responseString);

HftbFiR

e  Steve Smith. }EHIESMiE (ASP.NET Core)
https://docs.microsoft.com/aspnet/core/mvc/controllers/testing

e Steve Smith. ££p%illizt (ASP.NET Core)
https://docs.microsoft.com/aspnet/core/testing/integration-testing

e {E.NET Core Hi{#i[ dotnet test B8 ITillizt

https://docs.microsoft.com/dotnet/articles/core/testing/unit-testing-with-dotnet-test

S =RNARER LSEMARSS i

WA, MXZ BN EERR, FrEHRIRSEBEE Docker FH A RRERFPIET. InElinAIiRSS
Wi, BIEZSIMIRSZEIZSMEIE, EKEITIE T docker-compose i< (BB EMSAEI, NREE
FA%wHES 1Z2891%) 1€ Docker EAFEEFHENE NN BER. —EENNARFMMEIRSETE
17, AT TImERAYSE AN TDaE .

WHBE MG AT LAER. ERTEPERMARERF (52 Docker-compose.ci.buildyml) B9 docker-
composeyml {4, BILATERRBRG REBIT RO RLAER dotnet test, FAJLAERS—
compose X4, LMEEBRMEGTIETN. BIIERS— compose SHHITEMRMIK, SIERES
FRORBRSFIEIERE, TMRBREE TR AT, BXEIRREEENFRIRATE.

—BRSNEEFEEIT, WSRIE{T Visual Studio, BIEfERRT=FISE. SETLE Visual
Studio Team Services B32§F Docker ZaRHUEAIEH CI/CD K& Cl EiEFBEMEITERAIL.
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https://docs.microsoft.com/en-us/aspnet/core/mvc/controllers/testing
https://docs.microsoft.com/en-us/aspnet/core/testing/integration-testing
https://docs.microsoft.com/en-us/dotnet/articles/core/testing/unit-testing-with-dotnet-test
https://docs.microsoft.com/en-us/dotnet/articles/core/tools/dotnet-test

{5 IHostedService # BackgroundService 2t
MRS HEEME SIS

SR L, R REREEE T HIRS RN AR FEHIRE RN e P SC e e ES T ES. £
FHIRSZRENXBIET, AJLASCHBIRHIRS HZ/ Bkt EXEEaESs, IMEREFEHT
wl, HEEEALERE RIS MRS HIZ/Sssr98 1 sLfl,

M—RRAIFBERE, TENET Core F, BANGSIXELRBRUISZIRNAERS, RACNREEN/NHEE
F/ARSHIEERIRS/AZE. BER, XMER MEERSXNERERTERRAESEEAR,

H.NET Core 2.0 LAk, 1EZRMT— 4 IHostedService BUFTIEL, mILARSBHFA JEEHASCIIFEE IR
%, ZEONENEEZR: JLUEMESNEEES (BEIRSS) |, & Web e ENIETH, BI1E
EiEeiEiT, WE 8-25 Fk.

{3 .NET Core gy IHostedService SLIEE(ESE

a7 & 8374

I .NET Core 1.x 1 2.x i .NET Core 2.1
[ D | (O]
ASP.NET Core IWebHost .NET Core IHost
(A9 MVC RZFBEk Web API fRSS) (EIERpHFEAaH B RLA)

MylHostedServiceA BaEs MylHostedServiceA
+ Web/Http T82

MylHostedServiceB Eais MylHostedServiceB

c EJ% MVC #E28
5%
MylHostedServiceC EafEs MylHostedServiceC

MylHostedService ‘n’ SiEE MylHostedService 'n’

(*) 7£ .NET Core (**) {ZM, .NET Core 2.1 FHAIF
IWebHost sLHIF Microsoft.AspNetCore.Hosting IHost #1 IHostedService JCHF
IHostedService SCHIF Microsoft.Extensions.Hosting Microsoft.Extensions.Hosting

[E]8-25. £ WebHost S5E#IH#{&fH IHostedService
BFAE WebHost #1 Host Z [EAIX 3.

ASP.NET Core 2.0 g WebHost (LI IWebHost FUEZE) ERTFHHFERM Http IRSSE8THEEAIER
REEIT4, 5Ian, FBFSCIL MVC Web R FRFERFEL Web APl RSS. BIRtT ASP.NET Core FRERHZEHS
BOFEFISMES, SJLUMERKENEATE Hitp S EFEANFEMGE, FEFHIE IHostedServices BTG
BFs.

{B/2 Host (SEHL IHost RUEE) R NET Core 2.1 RIHINGE (BEREANAHARLRT) . EF L,
Host SBIFE—1 3T WebHost (HKENEN, ITEIRSSE) RIEAMIRHE, BREXMER FHATER
EREGNERRERIHIZIES Host, IRBHATS MVC, Web API B Http BRS525MEXAITHEE.
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Et, ATLUEEHEIE— NS INENHERMIEIRERS, XEHRSNBATIEE
IHostedServices, ERLAE—FAZH EILE ASP.NET Core WebHost, FIanINARI ASP .NET Core
Web API &, MVC N BfEF. SMEEEEMEHR, FERR TS BiEEK.

f£ WebHost 5§ Host EAHEEIRSS
BREBRN IHostedService M, EAETE WebHost B Host FRRIEFRIFETRILL
SignalR 2EBIEERS THN—1Rf, EEtrlLUERTERNTEDRAVEE, Hlan:
s WIEHIEFERENNEEES
o TEHIEHENMEFRIHIES
o  RIFESERELEELHITAY QueueBackgroundWorkitem LI
o £ Web N ABEFNEEGEEEMNIIFTHES, FRHEE ILogger EEAIRSS.
EAR FRJLIBIX AR EREFEEIE T IHostedService IR E1ES.

NTE— NS IHostedServices i INZEI WebHost 8 Host, BJi@1d ASP.NET Core WebHost (8%
.NET Core 2.1 9 Host) AIFRAE DI (KEGEN) . BEAX L, FHMAE Startup ZKHRY
ConfigureServices() 32 EMITEIRS, NT™MER—HELAY ASP.NET WebHost R,

public IServiceProvider ConfigureServices(IServiceCollection services)

{
//0ther DI registrations;

// Register Hosted Services

services.AddSingleton<IHostedService, GracePeriodManagerService>();
services.AddSingleton<IHostedService, MyHostedServiceB>();
services.AddSingleton<IHostedService, MyHostedServiceC>();

/]

}

EiZXA8F, GracePeriodManagerService IEERRSSE¥HE eShopOnContainers FRITEN SRS HY
SCRRACES, EBEAMIESE A,

IHostedService e EMESAIFITENBEFAIEREL (EVERIERS) 2809, BAITLIENBE
FFIEEhRGERMESS, FENAREFXAREN M — LR PR TIF.

EAMFEF IHostedService UER T, BREAUUBHNEESEERETHIES. FRZETFNERERX
Y, ZEESEERERLE, MBS TIEEBERE,
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IHostedService E[

iEAf IHostedService B, .NET Core 53 BI1ER FBRE /o afiE LEHRIEE R IHostedService SRELRY

StartAsync()#] StopAsync()75i%. BINMES, ERSSSEENHE60
|ApplicationLifetime.ApplicationStarted Z fSEF start,

TE.NET Core 7N HY IHostedService 30 FF7~.

namespace Microsoft.Extensions.Hosting
{
//
// Summary:
// Defines methods for objects that are managed by the host.
public interface IHostedService
{
//
// Summary:
// Triggered when the application host is ready to start the service.
Task StartAsync(CancellationToken cancellationToken);
//
// Summary:
// Triggered when the application host is performing a graceful shutdown.
Task StopAsync(CancellationToken cancellationToken);

BATETLABIEE IHostedService BIZNSEIR, FH7E ConfigureService()/5i&HIG B iEMZI DI 5284, 0
BIFf7~. ATBEIXEAEEIRS ISR /MRS —REfELE

EAFFRAR, JFEHMA StopAsync(TTiERT, HBERFMREIRIFIRS.

{EEFM BackgroundService EXRERIBEIXIEEIRS ISR

IHostedService
BATRTLAGREEM SLTFIA B BB AT EBRSSSE, FHSLHI IHostedService , fE(#A.NET Core 2.0 FIEE
XA

(ERBETAZHEEESERESHEIEMNE(MBENRESE, SEBIEFEBUAIERK, FEILL.NET
Core 2.1 HRMHt— N EESEAMSESE, &9 BackgroundService, BILANIZZEIREH SHISCIIZE.

ZRREM T REESESENEELE. iR, SKEkE.NET Core 2.1 e, FILIAREER
g,

RNEBBEAIIRE ZAT, NET Core 2.1 535k &%, FEI7EBRIER.NET Core 2.0 B9
eShopOnContainers 1, FAIRENFREES "G TIXME, EANBES.NET Core 2.0 FHIZAE]
IHostedService ZMZFEAI. NET Core 2.1 &7nf5, RFEZEFEHIEMHAY NuGet BRI,
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THUCEBETENET Core 2.1 SsEHIAYIHSR BackgroundService EE,

// Copyright (c) .NET Foundation. Licensed under the Apache License, Version 2.0.
/// <summary>
/// Base class for implementing a long running <see cref="IHostedService"/>.
/// </summary>
public abstract class BackgroundService : IHostedService, IDisposable
{

private Task _executingTask;

private readonly CancellationTokenSource _stoppingCts =

new CancellationTokenSource();

protected abstract Task ExecuteAsync(CancellationToken stoppingToken);

public virtual Task StartAsync(CancellationToken cancellationToken)

{

// Store the task we're executing
_executingTask = ExecuteAsync(_stoppingCts.Token);

// If the task is completed then return it,
// this will bubble cancellation and failure to the caller
if (_executingTask.IsCompleted)

{
}

return _executingTask;

// Otherwise it's running
return Task.CompletedTask;

}

public virtual async Task StopAsync(CancellationToken cancellationToken)

{
// Stop called without start

if (_executingTask == null)

{

return;

// Signal cancellation to the executing method
_stoppingCts.Cancel();

}
finally

{
// Wait until the task completes or the stop token triggers
await Task.WhenAny(_executingTask, Task.Delay(Timeout.Infinite,
cancellationToken));

}

public virtual void Dispose()

{
}

_stoppingCts.Cancel();
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BN EAHSEXRRER, SETXINENIH, REEEECEHITERS P
ExecuteAsync()73i%, Hif& 51 eShopOnContainers FEIEERMNID, HERENICIEEIBEFGEMEM
KBS R LA,

public class GracePeriodManagerService

: BackgroundService
{
private readonly ILogger<GracePeriodManagerService> _logger;
private readonly OrderingBackgroundSettings _settings;
private readonly IEventBus _eventBus;
public GracePeriodManagerService(IOptions<OrderingBackgroundSettings> settings,
IEventBus eventBus,
ILogger<GracePeriodManagerService> logger)
{
//Constructor’s parameters validations...
}
protected override async Task ExecuteAsync(CancellationToken stoppingToken)
{
_logger.LogDebug($"GracePeriodManagerService is starting.");
stoppingToken.Register(() =>
_logger.LogDebug($" GracePeriod background task is stopping."));
while (!stoppingToken.IsCancellationRequested)
{
_logger.LogDebug($"GracePeriod task doing background work.");
// This eShopOnContainers method is quering a database table
// and publishing events into the Event Bus (RabbitMS / ServiceBus)
CheckConfirmedGracePeriodOrders();
await Task.Delay(_settings.CheckUpdateTime, stoppingToken);
}
_logger.LogDebug($"GracePeriod background task is stopping.");
await Task.CompletedTask;
}
protected override async Task StopAsync (CancellationToken stoppingToken)
{
// Run your graceful clean-up actions
}
}

155 BT IF R 2 B A AL TR 55 0 NET N A



B{#%| eShopOnContainers XMl F, BIEEFIT—MNARERTEZRENSEERATHKESE
IWEHNRTER, FEENAENR, SBIEMEE (FTLMER RabbitMQ 8¢ Azure fRSSEEL) AmE
e

SR, AL TEMEE S EEES.

KANBRT, BUESHSIRE N 5 #UiBaY, {Bta]{ER IWebHostBuilder A UseShutdownTimeout ¥~
B1EIS%E WebHost BN EIZE. XEREFHIIAIIRSAIZE 5 WA, BNSEoJseEEX.,

THMRIBEISIX MR AR 10 7D,

WebHost.CreateDefaultBuilder(args)
.UseShutdownTimeout (TimeSpan.FromSeconds(10))

HKEE
& 8-26 B/~ 7 3LH IHostedServices BYFS R BUSSF I O el A E,

BEM IHostedService FItEFRESEOMEE

IHostedService

WebHost : IWebHost .
7 BackgroundService

Host : IHost (*) R o E% (*)

(**) IHost 1 BackgroundService 3L F Microsoft.Extensions.Hosting
{M .NET Core 2.1 FHBIKSIF

[E]8-26. SZ75 IHostedService fHFEHIEPNEFELINIEE

77124
IHostedService #£[19 ASP.NET Core Web N FIfER (7£.NET Core 2.0 F) EfHaiHFE/EHN (M
3Z§5F IHost BY.NET Core 2.1 FH18) BalfeaEsSiaM 7 —EENGIE.

ERABEEET: SENASXAN, JUFBRENEESEREEESESE,
Hith55R

o 7 ASP.NET Core/Standard 2.0 {381 E1ES
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https://blog.maartenballiauw.be/post/2017/08/01/building-a-scheduled-cache-updater-in-aspnet-core-
2.html

e {£ ASP.NET Core 2.0 FASCI} IHostedService

https://www.stevejgordon.co.uk/asp-net-core-2-ihostedservice
e  ASP.NET Core 2.1 Hosting 75l

https://github.com/aspnet/Hosting/tree/dev/samples/GenericHostSample
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https://www.stevejgordon.co.uk/asp-net-core-2-ihostedservice

9

EIRSE 9@ DDD # CQRS RzXTl

FERME

=
IR ST

IEFIARE BIRIR L T X1 B /R BRR T 55 ST FEREA T ST 2,

AEFETCESRAIMIRS, FINFEELESRFRENIMIRS, SR B WS ERT TR ERIREIL
AURYHARSS . AEITICHSOEEE TOEIRRNIRLT (DDD) Hlap<SEIIERESE (CQRS) AITS
%, WE 9-1 A7,

MR RS ERER

+ HMERRBRSSIRT f& SOLID RNFNEEGENGL, FFE
+ IRSSEEE AER DDD &1
« RTRATEANEEIES)

B 9-1. EfFII B IRE A SRS AR IRt

PATIAEB D BRI ARSS AT ABAYSR, g0, SCIW ASP.NET Core Web API BRS3RI73IE, EifEF
Swashbuckle & Swagger JTTEIEF /7 ABEFERTEMA DDD HXFAREBLHINERMHRS. &
ER—ERER, R ESOmANAES TRRFER T AR AIREAIRIRSS.

AEFHNE T R~FINFE eShopOnContainers FEM{LEHET CQRS #=2iFIE, FMEEHHEN4ET DDD £
A, BIOEETLUSEX S ERLEZ 4 BEE CHIN BEERFF.

DDD 2— M ANE#, HEFENFIRIR, FAITLUBET Eric Evans #5RY (WUHIKRIT) —
$, LAK3EHE Vaughn Vernon, Jimmy Nilsson, Greg Young, Udi Dahan, Jimmy Bogard £
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https://domainlanguage.com/ddd/

DDD/CQRS THIEMHAIEHFS DDD, EE%, HIIFE=DNEFIWNAENE, Bik. WETHE
REYEEE Sz DDD fiK,

HfthFiR
DDD ({Ris3KaniRiT)

e  Eric Evans. §ilfiE=
http://domainlanguage.com/

e  Martin Fowler. §Tla3EE0iZit

http://martinfowler.com/tags/domain%20driven%20design.html

e Jimmy Bogard. 32{LIEAYSEEL: NI
https://lostechies.com/jimmybogard/2010/02/04/strengthening-your-domain-a-primer/

DDD &

e Eric Evans. {#IRaNIZIT, R OSRMERITZIE
https://www.amazon.com/Domain-Driven-Design-Tackling-Complexity-Software/dp/0321125215/

e  FEric Evans. S#IFIRTNIRITEE: EXTHERE
https://www.amazon.com/Domain-Driven-Design-Reference-Definitions-2014-09-22/dp/BO1N8YB4Z0/

e  Vaughn Vernon. LIl IREi&1T
https://www.amazon.com/Implementing-Domain-Driven-Design-Vaughn-Vernon/dp/0321834577/

e Vaughn Vernon. $Tt#IREDZ 54
https://www.amazon.com/Domain-Driven-Design-Distilled-Vaughn-Vernon/dp/0134434420/

e Jimmy Nilsson. RFAHIRENZITFIRTL
https://www.amazon.com/Applying-Domain-Driven-Design-Patterns-Examples/dp/0321268202/

e Cesar de la Torre. .NET ZEMMBSIHAYZEIFISE
https://www.amazon.com/N-Layered-Domain-Oriented-Architecture-Guide-NET/dp/8493903612/

e  Abel Avram 1 Floyd Marinescu. $EIRzE0I& T {RiELFE
https://www.amazon.com/Domain-Driven-Design-Quickly-Abel-Avram/dp/1411609255/

o Scott Millett, Nick Tune - $l#IRENIZIHHUR, RNIFISERE

http://www.wrox.com/WileyCDA/WroxTitle/Patterns-Principles-and-Practices-of-Domain-Driven-
Design.productCd-1118714709.html

DDD 15i)l|

e Julie Lerman fll Steve Smith. §la3RENETE
http://bit.ly/PS-DDD

ERBRSSHZ A fE{EAY CQRS 1 DDD &3\

CQRS B2—fAXRS, EIEEEUEEEAIZMIIE., HoEEDE (CQS) XMANEERARE Bertrand
Meyer 7EMBAYHEE (ERNSAVRAEE) PEXD, HEABERIERFIRIEL DA MNMRIZZEE]:

o Hif: RREEREAKZRFNS, FERZIREENERI.
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http://domainlanguage.com/
http://martinfowler.com/tags/domain%20driven%20design.html
https://lostechies.com/jimmybogard/2010/02/04/strengthening-your-domain-a-primer/
https://www.amazon.com/Domain-Driven-Design-Tackling-Complexity-Software/dp/0321125215/
https://www.amazon.com/Domain-Driven-Design-Reference-Definitions-2014-09-22/dp/B01N8YB4ZO/
https://www.amazon.com/Implementing-Domain-Driven-Design-Vaughn-Vernon/dp/0321834577/
https://www.amazon.com/Domain-Driven-Design-Distilled-Vaughn-Vernon/dp/0134434420/
https://www.amazon.com/Applying-Domain-Driven-Design-Patterns-Examples/dp/0321268202/
https://www.amazon.com/N-Layered-Domain-Oriented-Architecture-Guide-NET/dp/8493903612/
https://www.amazon.com/Domain-Driven-Design-Quickly-Abel-Avram/dp/1411609255/
http://bit.ly/PS-DDD
https://martinfowler.com/bliki/CommandQuerySeparation.html

CQS B— AR RA—PMNRPEANERSGSHGE SM0ENERERT, BESEK
&, BERsERET RS, EEERNCHEIIISRIBANERE CQS. CQS AJLIEIFRZ CQRS HIEARN.

L EIMEREESE (CQRS) H Greg Young 2, F4 Udi Dahan ZZAXIHERN. BET CQS [RNE
FiFM, AJLUEFRETHS. SHURTERLHERMER. ZHIERT, CQRS TERTESHRM
7R, PlI—MIEEEERRER (Fi8) BB —MEEEBAN (B . LHh, BIE#HAY CQRS
REEALAN B EIREETISMR (BS), XHERFAMRE PFESM, MIFFEZRTISHY
iR, BABASREXMA, HINSERRESAT CQRS N, BMYISEIIMGLSIE.

CQRS MO BRIERENRFEASE—E, Mu<EHSREIS—ENMZE. 5 EE58ChIEUEEE

(F: XBEMRERBER—MIEE)  FEISEEARAAESREE., EEENE, XREY
VS SEEEYERREHRSE, WABRFINAE (Ordering MiRSS) RIMRIE. XMEBALIE
FEHHIRS B IZPSEI, LAEERIRIUCAIIRSIAEIAT /R, BESRARLETHA.

CQRS EHRERBMNMYROATI/SEE, MEMARRAFTE—D. HTF—LRE, HITLIER
BRI RIEEIEE, —EESRA CQRS IRETERESPRIXTME, (BRBFHRERZGE, B
RHEMNNEFRIIEAERE, MARGREIEEN DDD HEALIRSEIEH TRRE.

Flan~HIR A eShopOnContainers BUTTEMBARSS . 1ZBRSZSETELAY CQRS /5iASLH, (FRBENEYE
TREEUEE, (BENTESWEFERTR/MNESEREFD DDD &1, W& 9-2 Fims.

ieifLRY CQRS #1 DDD 4ARSS

= =Na%
SEIRIT
|  Docker %]l |
T ~ |
I / Zhg TR RERSS Vo
| 1
I | TE AP o
| e |
| B |
shag 1p ) | PR 1P £ vienmodes 1 RECE  JNEEM
i I ES : e L
. : HEE |
| I o
I I SQL Server : |
\ /
I N 7 I
e e e e e e e e e e e e e e - - I

9-2. BFiGiftHI CQRS #1DDD HIfieE
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https://martinfowler.com/bliki/CQRS.html
http://codebetter.com/gregyoung/2010/02/20/why-use-event-sourcing/

NAEALLE Web API X5, XBANIRITERETHIRS 2EIRER CQRS ##UEEITF ViewModel
(BIIAEFIHRNAIENEIEEDR) 56, ERMESIFSA Y. XM EFEEIa LR F
k8 DDD RN AIPRFIFILISR, XEARLRINESTEREEN, TXESFMANA.

1% CQRS 1 cQS B AZI eShopOnContainers
A DDD fr{BRs5Hh

HIRFE eShopOnContainers HRITE{HARSSATIRIHET CQRS RN, BERTREHRASI, BIRE
i< D B EREREIERE.

XEEANAENERTTEIRESN: TEEA—RERSDOR, RFENVNSEHAEEEE. BIET
BMIRSS EAEREIERE, WAILIERARERN "SI EREMARESEZEE "N WRE,
FXE2—MELAY CQRS ik,

B—HHE, MEAESNEEERNGSSMBRFNTS. ERBSHEREIVOMERESFMEMAME
RSN, EILEFATRTLAFEIX TS BN A DDD i ASEHIEIFATEIE R ST,

ABNER DOD HAARHRERR, SISMRITSINGR, XELRRM T ENREER EHEREH
—TIEBREFFL, HHIRSNERFINE G SRR LM PIRES, BRXELRENT
IEENEIEERS R T,

REEANEEXFENZ—, RIIBETOE—LTiE. AL, REEASBS M TEISRMA
BN, (FAEERETRIXREER. WTER, AR ENXMENPiRTE, FAXMEES
My EEEZENSERTE. MTRETFR, BAEENESITRSUABRNREHEIETIFLE, RS8N

SNE 9-2 i, APEWRAEMIRSHIES/EHHXE (BHam<SHRH) £ DOD &, FirLiE
EEEBRDE, FFEMER CQRS 5ix56H<0E.

FE "ERR" . BSMAIAIERE, BIGN6ER EF Core. AutoMapper BREY. TFiETE. IE.
HMEZF2HEA ORM, EEERHME ORM,

fEA 370 eShopOnContainers ($53IRITEMIRSS) &, FelilikZER Dapper IXHAIHMEL ORM L
WEZEEA., BRIRTSSIEIET SQLIEaNEIRFREREERE, ERXE—MHEEIIRE
RHEZR,

BEEMZDENELR, HIRMSEAINTRANE SQL HIEFEIMRE B TERFRZE BIREHT Dapper
FRZIRY sQL EEE bR (JF EF) RIEIA.
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https://github.com/StackExchange/dapper-dot-net

CQRS 1 DDD tEXN A ETRNEEE

CQRS fIKZ#4 DDD #&3{ (41 DDD SESHERGHIGERE) EARIRENGE, MARARRIERE,

X—RRER. FINRARSS. SOA MSEHIRENZ (EDA) RERANIE, CfiliidT BRSAHHIMAT
B4t MZMAERSS, M CQRS # DDD iR TN R AR AU AR LR, EXBEREMRS
IBBAIZRIE.

AREAPRF LT (BC) BRAFEEN, BAERE, FUEFEBRLSR. B2, 1
BRI TEARREIVESERMY, FEE(TTith75ERER CQRS #1 DDD. REFHS. RFLTX
EiHIRSERLL AR, REZAEBA CRUD IRSEE MR,

R FRZRERNZE—: EERIHNRRSIRIIRNAESF (WHIRSERM) rZRE. A, ZNAERE
PRI MR NS EAR S BRI IR T B2 5 TRIB SREMRSRNRITRR. A&
S At 7T iz AERERZEISEN, Ia0 CQRS 8¢ DDD,

Hftb iR

e Martin Fowler. CQRS
https://martinfowler.com/bliki/CQRS.html

e Greg Young. CQS vs. CQRS
http://codebetter.com/gregyoung/2009/08/13/command-query-separation/

e Greg Young. CQRS 3Z#%i
https://cqrs.files.wordpress.com/2010/11/cqrs documents.pdf
e Greg Young. CQRS, EFESZHY Ul FISHEIER
http://codebetter.com/gregyoung/2010/02/16/cqrs-task-based-uis-event-sourcing-agh/
e Udi Dahan. iAj5 CQRS
http://udidahan.com/2009/12/09/clarified-cqrs/
e CQRS
http://udidahan.com/2009/12/09/clarified-cqrs/

o EHIHIR(ES)

http://codebetter.com/gregyoung/2010/02/20/why-use-event-sourcing/

{£ CQRS iiRSSHASCIRER/ &if

XTFEEV/E, IR eShopOnContainers 1T RHMARSZSHIEIARZIR T DDD #REFNSHSLIAY.
XEEREAN, EFFIESHERAIMERE., BARITHSESOAFEMREE, 5—HH, ERE%
FH, AT DK,

FAREE, tNE 9-3 Az, APl 32 Web AP #5538 A EaIEAHZEM (540 Dapper S34EY
ORM) RSCHR, FHEHE Ul RANFEEREIFIZ ViewModel,
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https://martinfowler.com/bliki/CQRS.html
http://codebetter.com/gregyoung/2009/08/13/command-query-separation/
https://cqrs.files.wordpress.com/2010/11/cqrs_documents.pdf
http://codebetter.com/gregyoung/2010/02/16/cqrs-task-based-uis-event-sourcing-agh/
http://udidahan.com/2009/12/09/clarified-cqrs/
http://udidahan.com/2009/12/09/clarified-cqrs/
http://codebetter.com/gregyoung/2010/02/20/why-use-event-sourcing/

f@tk CQRS B HMEERE

SEiE
ViewModel

ikt
({47 ORM

ntity Framework)

E79-3. —1* CQRS HliRE PR EHIE

XERERENETEZE SN EEIHEFHREASNEINSEERN ViewModel, BFE
HWEREN, MLUFTCIETEZRER, BIAENEE. AEARES T AISES/ZEm#FERRY DDD
HICRE, MREMEMERX, XHEEESEFZHIENRRE. REERMEEEIERLIRE Ul FrfE
g, SARIRE—NEIZ ViewModel, MIAREE(EAIERFBEN (BNZBEA ViewModel EX
2) , 1B SQLiETRSN.

HTXE—NEBRN75E, EREMEREE (BN Dapper FHE ORM IEE) AI#EE—1 Web

API TRE S, & 9-4 /R 7 iX—m, EfETE eShopOnContainers iR 7522 Ordering. APl 43§
ARSI E R E M AT,
4 Ordering-

4 5] Ordering APl
&p Connected Services
<& Dependencies
b & Properties
4 & Application

b &0 Behaviors

b &0 Commands

b & DomainEventHandlers
P &0 IntegrationEvents

b &0 Models

4 3 Queries

b &C" I0rderQueries.cs
b &c® OrderQueries.cs

[E/9-4. eShopOnContainers F9iTE MRS HHIES
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https://github.com/StackExchange/Dapper
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https://github.com/dotnet-architecture/eShopOnContainers/blob/master/src/Services/Ordering/Ordering.API/Application/Queries/OrderQueries.cs

{ERIR FHIRBILYTR B EHE R AEER ViewModel

HRTEREARRRE PN AR EIEN, Rt REEIRERNESIEAZ T JeZIRESE
B, XESERIEHIRERS (DTO) #RJ9 ViewModel,

IREIRIEHE (ViewModel) RILAREZEIRETSZ MNLRERNEBIESER, BAILRSSWIEETE
MHIZANREER., XMERT, EAEECEIR TEEERER, FARGHNAFMLRETHE
g, BAJTLAEREESFEEERNG]. XMTEAFTFAAREZESEHRTIIRM TIRARIRE
ML,

ViewModel ETIEAERAE Y ABIER, SETRIENTAEITSEE (TAMRSHIEX
REfSRD) | TR A RRIERNRE.
{EF Dapper {EARE ORM LIEif

AT LAERETEE ORM,  Entity Framework Core EZE4 ADO.NET #/TE58), AN B T
Dapper {E/9 eShopOnContainers RRIITERHARSS, EEEHMEL ORM IEIFERIT. (EARERIELSE,
BRI BIFAIMEEEIT4E SQL Eifl. {E Dapper JLARSHITFIEZESZ N FRA SQL Eif,

Dapper @— N HRIIE (&#IH Sam Saffron 8#) , FF2 Stack Overflow {SEFBAYEFERAYERLER D
. {#F3 Dapper BIRZFEEIT Dapper B NuGet %%, W TFEFRfR.

Dapper by Sam Saffron, Marc Gravell, Nick Craver @ v1.50.2
A high performance Micro-ORM

EHEANAFZRIN— using 156, LAMERAESRILAISIE) Dapper B3 FET37%.

TEACAS PSR Dapper Y, BRI System.Data.SqlClient as&2ZS[AFHY SqlClient 3¢, 1B
QueryAsync 73i%#0 SqlClient SSRYEMtEY fRT5i%, AILIBSRENHIEITEIA.

S5 75S8) ViewModel

1§ ViewModel \IRSSsRimIREZIZ=Fin R, FISIXEEM DTO (BIRERXISR) . BIA8EE
LRI ERSUSEAARE, [E79 ViewModel 2 PN AFEERIAVRTEIE. EILAESER
T, ANCESRE SN UESLARIEEE, FRIES P imN AREREIEREREAS ViewModel,

ViewModel 8 DTO BJLABINEN. CRUBURIFAME) | MBI XHZEAMIBHER+ OrderSummary
X—, BHETLERMRIEEDRENERREEISH ViewModel 2 DTO,
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https://stackoverflow.com/
https://www.nuget.org/packages/Dapper

NESSETNEST ViewModel

WTFHUCAEFR, ViewModel AlBISEIGERSRE], HANEETIRENEMEREBER— N5
B, XEREERENEHFERETEOASHN. URAEASRREEME—Y, WZEEEISHR
INZEREHY ViewModel 1,

i XFpNEL T REFHEIEIN SQL ETMEIESERS ViewModel ENFE, FEXMIZITS
NERBIFERIE. B8 7 SHREMA R,

using Dapper;

using Microsoft.Extensions.Configuration;
using System.Data.SqlClient;

using System.Threading.Tasks;

using System.Dynamic;

using System.Collections.Generic;

public class OrderQueries : IOrderQueries

{

public async Task<IEnumerable<dynamic>> GetOrdersAsync()

{

using (var connection = new SqglConnection(_connectionString))
{
connection.Open();
return await connection.QueryAsync<dynamic>(@"SELECT o.[Id] as ordernumber,
o.[OrderDate] as [date],os.[Name] as [status],
SUM(oi.units*oi.unitprice) as total
FROM [ordering].[Orders] o
LEFT JOIN[ordering].[orderitems] oi ON o0.Id = oi.orderid
LEFT JOIN[ordering].[orderstatus] os on o.0OrderStatusId = os.Id
GROUP BY o0.[Id], o.[OrderDate], os.[Name]");

¥
}

ERETERNSEE, REREIRESHHEES ViewModel,

e NKIEkE, iSRS EMEEETINIRSHIZFIHNBIFESME. B, WRERE
K7, KUl Swagger FREUFIG T TT EZE T IR BISSEURHIER BRI,
FRAEENHIDTO 2E/E A ViewModel

e EFRTSCHERERS ViewModel 28, EUTFETHEHE DTO £AY "2£9" | JIATFF AP FIHHRE
RRYMERSIEEEY, BMECIIRER—MRNAF.

SNEREES Swagger IEEMMNRE!, HFZ(EAAMHAY DTO XEMIREISRE, FIt, FRScHER) DTO
KEBFHRATTLUN Swagger IRHEFERNSE. XXIT API STREFIVEFA API BFRISFREIEER BT,

R WRIATA, BEFAEN, FERESLSEER DTO X,

BAIRIERIEZi%: & eShopOnContainers BIITERHARSSESLIIRVEIRY, EHIERNZ ViewModel FF
&, BAIEERESREE. AM—BEFARE T, ETREEANER, FINEFEMXANER, Hi
ViewModel {EAE#SAIEFRSCHER) DTO 25,
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ETEIMCBHFALIESR, Z7R TERRWN @IS RN ViewModel DTO SRR [EI#4ERY, BD

OrderSummary 2§:

using Dapper;
using Microsoft.Extensions.Configuration;
using System.Data.SqlClient;
using System.Threading.Tasks;
using System.Dynamic;
using System.Collections.Generic;
public class OrderQueries : IOrderQueries
{
public async Task<IEnumerable<OrderSummary>> GetOrdersAsync()
{
using (var connection = new SqlConnection(_connectionString))
{
connection.Open();
var result = await connection.QueryAsync<dynamic>(
@"SELECT o.[Id] as ordernumber,
0.[OrderDate] as [date],os.[Name] as [status],
SUM(oi.units*oi.unitprice) as total
FROM [ordering].[Orders] o
LEFT JOIN[ordering].[orderitems] oi ON o.Id = oi.orderid
LEFT JOIN[ordering].[orderstatus] os on o.0OrderStatusId = os.Id
GROUP BY o0.[Id], o.[OrderDate], os.[Name]
ORDER BY o.[Id]");
}
}
}

1R Web APl BONE 7262

FRARER Web API FIIRS &R ONRAER : REINERZHA—AEEMMASREFEIRS
(NRIEFRE) o XEEES XML FBAEIRIR ERGIE.,

SNERFE Swagger Ul BigBERIEANAY, ERAEMRMREHAREEIREIHA HTTP HIEHER. X
MNEJRR AT &I 0 ProducesResponseType 454 (7£ Microsoft. AspNetCore.Mvec FRTENX) SEfER,
It Swagger 2ERMIREIEEFBENFESEER, WTFIHCIEBFR:

namespace Microsoft.eShopOnContainers.Services.Ordering.API.Controllers
{
[Route("api/v1l/[controller]™)]
[Authorize]
public class OrdersController : Controller
{
//Additional code...
[Route("")]
[HttpGet]
[ProducesResponseType(typeof (IEnumerable<OrderSummary>),
(int)HttpStatusCode.OK) ]
public async Task<IActionResult> GetOrders()

{

var orderTask = _orderQueries.GetOrdersAsync();
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var orders = await orderTask;
return Ok(orders);

}

#AII ProducesResponseType KT AR dynamic {EAZEEY, w/RfsEFRERMMAZEEL, Hian
OrderSummary iX#£fY ViewModel DTO, WA HERRT:

public class OrderSummary

{
public int ordernumber { get; set; }
public DateTime date { get; set; }
public string status { get; set; }
public double total { get; set; }

}

KERE, XBEAHARBRIREEE SRR NS — N RE.

24fsEM ProducesResponseType $54ERT, tHEJHRIEETEERY HTTP &R (CIBIEE ARSI, 40 200,
400 &,

SNTEIF7R, BT Swagger Ul 2aMa RSS2 AT.
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«= [ swaggerul

é O localhost 79{ )“g

(83 Swagger http:#/localhost:5102/swaggerivi/iswagger json Authorize Ordering. APl V1

Ordering HTTP API

The Ordering Service HTTP API

Orders

fapifv1/Ordersicancel

fapifiv1/Ordersiship

fapilv1/Orders/{orderld}
Japifv1/Orders

Response Class (Status 200) (! ]
Success

Example Value

"ordernumber”: @,

"date": "2017-11-82T722:208:03.689Z",
“status": “string”,

“total": @

Response Content Type

Response Messages

HTTP Status Code Reason Response Model Headers
481 Unauthorized
403 Forbidden

[E9-5. Swagger Ul JEF—1" Web API I/ FITT5E89 HTTP A Z5F

EEEFERA U REIE, BIIETF ViewModel SZEEYFIATEEREIAY HTTP RESAHD,
HihZR

o Dapper
https://github.com/StackExchange/dapper-dot-net

e Julie Lerman. Data Points - Dapper, Entity Framework RSN MAIEF (MSDN ZENE)
https://msdn.microsoft.com/magazine/mt703432.aspx

o {8 Swagger “ERf ASP.NET Core Web API f9¥SENTRHE

https://docs.microsoft.com/en-us/aspnet/core/tutorials/web-api-help-pages-using-
swagger?tabs=visual-studio

i%i1E R DDD BY%RIARSS

uIK=NIRTT (DDD) ERMRIEFIAGIBXRAISEIRSSREE, N AREF_ LTS, DDD &%
[ERENT, SRR EFRF LT (BMRFE LTS — MRS EX) | FRE—HiR
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BRHXL DDD SAMNFMEN S EFIES, FEA7ESLIl DDD JTARARIERNF M. BERAF
ETEAAS, MERARN, LUELBISREAERBERWLSAE (5i—ES) . L5, DDD
HRMZRATEIAEERW SRS RAIRSS. ¥ CRUD IRSSHEBRAMESS I ERE RS
iR EE,

SMAREIN R RIRTAE MRS IR RES. DDD #EA LIS HRNERMRNS . T8
PR _E T PAITUIEAREY, IRBIFNE Y AREEUGIZUHATSLIR, ENSIIRE. WEHRGE—E
M ETORERTUHEE, R\PBXZHIRSAIT. BREARRNANRESMNMIRSS, BIEER
BT, — BC BV SHMIRSZ T LRSZ MIEERIIRSSER. DDD MRS EHEXTIAFRA.

FRISHEERIGRERSS LT GBR

REARA L X Z B SR EFER MEERFRIBR. B, SRTNTEEEIERRATE/IHR
35, REFNZEZELTESE, BENZATEARNSYEILR., X, TEERMIRSELIBRIE
5. XA EREEELN, FENE, ROURBREFRD RS NINEMRS, BEI=MFDFRIRA L
TXMEIREE AL FBERRIEELLFD. RREIRIIRF L TAIKE,

XSRS EE R RAINSIMRRENL. NRB MRS FEZRSIME, SN ARER—D
RS

B—HMESXMERNZEREEN. UR— MRS OIIRERMMIRSKERZAIEER, BAMARE
HIFREIA.

DDD RS HHINE

REHEBFERWSMEASR UV NBHEN TSNMER. ERE—FNEER, SRBIEEL
X, BNFEEANTEUARKAREEAEBERE. FRE (WUSEEENRINES) T R
RE, REXLSEIERREE N,

fIgn, — A SLURRTREMNEIEREHINEL, BE/ESLARIRR D SRS AR SLASUMNGIRERIEERE, #EE
1 REST Web API &iXEIZ s Ul XBRNEREWESAE SEMEREERES, FAEANMEEEIAR
ETFEemEMXE, tLinxRRE.

o, FERRER (RSLR) EHRREEMRIAR (FER "RITEUSERENKIE" —15) , FEit
SCAARNIZSZEFiHRESIE, RAE Ul BRIELEIETSERERIE. XFRE ViewModel IR Z
i, ViewModel 2—MXAHERNEZEZNEUEIREL, WHLARERET ViewModel, 1R, FE
£ ViewModel FIUBKLIR 2 [BIIEE 544,
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SNYERME, EREREE—THREGR ERIFEANGA) EHRITER, LIHRRSIZAESLF
(RE) BRI ZEMNERET — MR ORI IKHT, XMHERGR.

9-5 7~ ¥ eShopOnContainers i+ 2SS EikiHaY.
IR MRS RIS B

» ASPNET Web API

o IBERLEHIARERS
R . APl sy

+ SHGRSERER

- Hif) (HfEE CQS HiEAt)
TEHEE% L + & Dapper S{4& ORM
I’/ 4 Ordering \: E i SEAERY
| ; | | + POCO SHHk (5 CF 45D)
| oodeckman ! N
! P &[] Ordering.Domain +— | MisgERE T - DDD #&z:

b &[e#] Ordering.Infrastructure | N ggﬁwgg

N o GfERAY/sEn

« HURIS ARSI
+ BENTI
+ {EF ORM =#uEiAIa API:
. o Entity Framework Core Bi{HaFE{th ORM
- o ADONET
Eiias o {EfT NoSQL 5 API
o MFAERZMTHEECERESESCI
o B INE. MES|IES

[&]9-5. eShopOnContainers EiTEMIFEFHI DDD 5

BRIRBIRITRFUEE—ERSHENEMERTEE, BifEXERFARREERINAES S,
EOREEMIRBISREE B R WRLL kR, g, MFEBERRZEBMTEMEAE (UHRBLERIZE
@AY CLR XI5, ZHRA POCO AIZE) . 40K 9-6 Ffizx, Ordering.Domain SREE{RKER.NET Core AYEE
8 NuGet &, MRBEKRMEAEMEENE (BUBERE, BFANESS) .

4 Ordering.Domain
4§ Dependencies
b @ NuGet
4 P& spK
b 3% NETStandard.Library

& 9-6. (EX2EFESLHRIE AT B IERIE S IEZ AR

LR EE
Eric Evans B98E (SUEIRENIZIT) A T SRR EFINEE.

WRRE: REFRAWEHER. WERKEIEERMESHRY, SERFUS KA AT EHE
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TEREERRIANSSAIMTT. ENET SPERFHMIRSFLIMTUREEEN, ZEERE SIREEE
1770 (BRWSBZERITE) AIGUSSEIRRISRESRSEI.

RIS ANERMERZSOERREN, 2B BMEIRRFANNET, RERFAMESINIZER
MERISETTR. EIZEANERKBEMENE, XERE—TEEMN: MERESLRSRNIZZE
POCO,

DL RIS EEE I AEAIESE, 20 Entity Framework B NHibernate BEAEZMKH. S
BT, SUESLRANIZ 4R B S SCEN A ERELR BV EREL,

RZEIAHI ORM FEZE, U0 Entity Framework Core FRiFERIXFA T, HELRIFEREASSERM
DRMIFEE . SATIEERAELE NoSQL EEEFNMELERY, {FF POCO LA EB]1T#GE, %0 Azure Service
Fabric BBfY Actors # Reliable ££5.

BRNTEERETHANERFRNREE, EOANZIFANER, ERAErYIEEEAN{TIR
SIEISHAISAREURAMREE, SNIRITHTTIESLH.

B, XEHIFRHRET LIS X RBEIEERTAIREEERBNE NoSQL S F S ALRIEHERE+.
T RELMREBIF LU A, (BEEREATHY. WMEE—LLMREIIE T RIS KB TFE
FXANFN ORM HIARRILIRE A

HEE
SIFMNAE, ATLARIRS|F Eric Evans BY (SUIRENIEIT) -

EBE: EXTHETHIINTE, FHIEFERR T HIXISFRE R, X—/ =R LIEXTS
WEFRENEL, BESRMAZRIBER T ERE, WEEERERE, TE31
FHREHIR, RN T—/EFASTRXTIR TS, 2ELF, @ENEEF. EXREREI
FIETAIRZ, (BT EES—FRE, BB BRI AR,

NET FRa{ARSS N FREIEF £ ASP.NET Core Web API IRE KL, BIEMIRSHIZRE. ITEMLEEH
[EF 0 FREE = Fimh FIAGEEAYSNGE Web APIER. EREEER CQRS 75ARKIER. MIRSER

AR LLARGIRS BN HIXENEE (S « FMAERY ASP.NET Core Web APl AR S
ASHNEAREHENR (THRESEEFIMERAN) | XERABNIZBUEREEERRE. NAE
RIRREES T ARRESRE M EIRERE (UIEE) . NAEB SR TR EATERIER
BIZERE (REREGWUENEE) | REEARLIRSLIR B EE.

BEAX L, NAZERLINETHERIRIIFTERMIRINETT, Hlil5 Web API JRSZTEXAISEIN.

X ENET, EREEEETRURIEE, BREAEE. EEREMER I SANLRGTEIETL
FRUEMNABE., REENESWHEEE R E KRR ITELR,
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http://deviq.com/persistence-ignorance/
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https://en.wikipedia.org/wiki/Plain_Old_CLR_Object
http://domainlanguage.com/ddd/
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© TEERIUSIREE, LUE:
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(EERRY7T AN E & R RIEIEIRENAIRSS (BRI CRUD)
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http://devig.com/persistence-ignorance/
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TEIR %S Bk DDD i1 CQRS W7 x%hlk 4% 4 4 1tk


http://deviq.com/persistence-ignorance/
https://ayende.com/blog/3137/infrastructure-ignorance
https://en.wikipedia.org/wiki/Plain_Old_CLR_Object
http://deviq.com/persistence-ignorance/
https://ayende.com/blog/3137/infrastructure-ignorance
https://ajlopez.wordpress.com/2008/09/12/layered-architecture-in-domain-driven-design/

i ARSS AR
G M SRS FRF L FREL — NS =

HNNBEREAEMUSHRSHRA LT (BC) SIE— BE—RIRNRMARE, BREER, BC
VSRS BRI AT RE RS M EE—SUsR R AIIRARSS B, HRELBIR ERTRIARI SR —R
FETESHMERSEIMN, 1778, WSIESMLIREM.

T SLIPR

SRS, TEHERR. EERMFIMERERARAMEREN, MAMUEERE(IE
. IEUN Eric Evans fift " EEMAEFRRREXAIRISRIFRASEAR" . BT EERNERMH, FEite
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THREEREFIEER.

BINSEZRLARFTRERB AR AR, XEBMEXENABHERRRAHIRS THIRFTHE, 8iF
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Address
Orderltems (List)

Hik
Order() constructor

AddOrderltem(item) imﬁ’ﬂﬁ'jﬁﬂﬁiﬁ

SetAddress(address)
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SR, BRTULUBEASTIUTIIZISAILIRS, PIIERS FSLihd, FLATRERBEHITAELE,
EAXEDEECEAEREGREEN T, MRE—NERNHIRS, HEIRZEPLU T ABOERE, M
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https://en.wikipedia.org/wiki/Spaghetti_code
https://martinfowler.com/eaaCatalog/transactionScript.html
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CRUD fR53) , ERAMMIREHARREIN, (BNRENS RS IR ERE AT SSM
WFBERER, RMIVIREISXAFRIMIRSEIRR L T AIEME— N RE. XMER T, BHIR
THAREEEMIT AR SEIEIMNG DOD 25 (RE, BENRES) NERE, SirdrMIRSHIKE
RRIIEERIFAL.
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e  Martin Fowler. 22 M{RIHIEEY

https://martinfowler.com/bliki/AnemicDomainModel.html
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SUEAREE, RUIEREIRR, LMETERR GRS ERRRKENIE. XTI TRIMEUERZI32E
FITESENR.,

BHSTMENABERSLE, BAAGIRR, BMESMNESS—HERR, IARERRZMFETA.
[EXSIERREEIRERFFISA EF B9 ORM RUEETE, MAESEREEREEAS SLUANER.
Hfth iR

e  Martin Fowler. {EYISRIER
https://martinfowler.com/bliki/ValueObject.html

o (EXM®
http://devig.com/value-object/

o MiHXIREIFFARPRIERTR
https://leanpub.com/tdd-ebook/read#leanpub-auto-value-objects

e Eric Evans. {#IRENIZIT, ML OSRERNZE (B, SEXFENRITE)

https://www.amazon.com/Domain-Driven-Design-Tackling-Complexity-Software/dp/0321125215/
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http://deviq.com/entity/
https://martinfowler.com/eaaCatalog/domainModel.html
https://martinfowler.com/bliki/ValueObject.html
http://deviq.com/value-object/
https://leanpub.com/tdd-ebook/read#leanpub-auto-value-objects
https://www.amazon.com/Domain-Driven-Design-Tackling-Complexity-Software/dp/0321125215/

RaiRt

WEEBA SR REIELANRE, LINIzEISEINREXIBRIRE, GIMTREITSET. BEAER

DDD BTHlERE, REHA T IHMA— I RERIAN—ATAITA.

BEUETHRENSZSKENRS, IMTREE T —HITEN,. ITRRNBEEXLR, BEEIaRs
SR—TE, EESESFAERMRSARIT R, XEEHRRERGR.

HRIRESRAEM. REE—HAXN—FIINSR, EfENEE—ANSHARE(INCARE, Ei1L
MNTUHHESTTIR, FERESMSERN, AERERNESTPRIKR. FESSE RIS
RERE. FRESEFRUERIBIREGNRESE.

RORRC IR

REELEE—LK: RER, BIMERAEEEIRR. WINLUBSNFLMNENSR. Fask
RIS EMERSEIL AT RRITAMES.

RARAERMERGHN—EE. BNZERARXPEI S ZHREERREGHNE—AOR. i)
Rriz AEIREGIRIENR GBI, REERREG—HMNRIFE, ARRSTIEFERETHIR
THER—EMEARN, NSRS ENFLFTHENSR, REWBELERIERGLTEIRTS, HERERA%
FRIRET. P HMEERSRNEERE.

£E 9-9 FHLIERIBRIIRREG, eB8a— M8 —LIK (RER Buyer) , ITERSEAZTIK
M—MEXIR.

RaR

ITBRES (S HEyR)

OrderData
[BuyerlD]
[Address]
[Orderltems]

=

B
ID
FullName

[PaymentMethods]

Bk

Ol‘del’(params) constructor
Buyer‘(params) constructor

AddOrderltem(item) ProductI|D
SetAddress(address) Price
CalculateTotal()

—_—— e

B 9-9. [RE—HE LIRS F
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IR, ERRETLEREIMILIR, XEURT, B eShopOnContainers 7N FBRTT E1
IRSEBEE. B 9-9 ARALRFA— I REREE— I RERURIET, MURBES— L,

NT PR ARSI H RS BWENAR, (ERFAISEK S, TJ7E DDD SugiEs b2 | FEIEARSE
S, HFRES/ME (FK) BB, fE eShopOnContainers 7E1T BA{MARS AV BL RAYSCIN, Order
LR REETIR FK FER, AR EF Core SfnEME. WT™CRBHR:

public class Order : Entity, IAggregateRoot
{
private DateTime _orderDate;
public Address Address { get; private set; }
private int? _buyerId; //FK pointing to a different aggregate root
public OrderStatus OrderStatus { get; private set; }
private readonly List<OrderItem> _orderItems;
public IReadOnlyCollection<OrderItem> OrderItems => _orderItems;

//.. Additional code

IWRAMERARESFTEARMEZN, ESERISETIRRIIE:

Hfth iR

e Vaughn Vernon. 53R &igiT - 5 1. E)BEEE
https://vaughnvernon.co/wordpress/wp-
content/uploads/2014/10/DDD _COMMUNITY ESSAY AGGREGATES PART 1.pdf
e Vaughn Vernon. 5 &gItT - % 2: HERE
https://vaughnvernon.co/wordpress/wp-
content/uploads/2014/10/DDD _COMMUNITY ESSAY AGGREGATES PART 2.pdf

e Vaughn Vernon. S¥ESiIRIT -  3: BEARIMREGHEN
https://vaughnvernon.co/wordpress/wp-
content/uploads/2014/10/DDD COMMUNITY ESSAY AGGREGATES PART 3.pdf

e Sergey Grybniak. DDD gERigit1Ez
https://www.codeproject.com/Articles/1164363/Domain-Driven-Design-Tactical-Design-Patterns-Part

e  Chris Richardson. (RS EES LIRS
https://www.infog.com/articles/microservices-aggregates-events-cqrs-part-1-richardson

e DevlQ. BR&1EL
http://devig.com/aggregate-pattern/
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https://github.com/dotnet-architecture/eShopOnContainers/blob/master/src/Services/Ordering/Ordering.Domain/AggregatesModel/OrderAggregate/Order.cs
https://vaughnvernon.co/wordpress/wp-content/uploads/2014/10/DDD_COMMUNITY_ESSAY_AGGREGATES_PART_1.pdf
https://vaughnvernon.co/wordpress/wp-content/uploads/2014/10/DDD_COMMUNITY_ESSAY_AGGREGATES_PART_1.pdf
https://vaughnvernon.co/wordpress/wp-content/uploads/2014/10/DDD_COMMUNITY_ESSAY_AGGREGATES_PART_2.pdf
https://vaughnvernon.co/wordpress/wp-content/uploads/2014/10/DDD_COMMUNITY_ESSAY_AGGREGATES_PART_2.pdf
https://vaughnvernon.co/wordpress/wp-content/uploads/2014/10/DDD_COMMUNITY_ESSAY_AGGREGATES_PART_3.pdf
https://vaughnvernon.co/wordpress/wp-content/uploads/2014/10/DDD_COMMUNITY_ESSAY_AGGREGATES_PART_3.pdf
https://www.codeproject.com/Articles/1164363/Domain-Driven-Design-Tactical-Design-Patterns-Part
https://www.infoq.com/articles/microservices-aggregates-events-cqrs-part-1-richardson
http://deviq.com/aggregate-pattern/

{EF.NET Core SCIRIARSS MRS

LT ELER T IRTHUERE R ERRI RUAMRTS, FICSNEMEER.NET Core (48 CHED)
#0 EF Core SCHIARIARBLRISZFIAIREIRIR. (TR UIEENSRESEBHINE, RFEE EF Core 158
R, FEIEMKE EF, T AFTEEUEIREHIENES | FEiKE EF Core BHE ORM,

BENX.NET fRERERRURRELEE

eShopOnContainers 77N FRFE PRI (4 B RESMIVRIL T N FRF2RARY DDD 158, @KL, AR
MHRHITAR, SEENREFIRITANRAEE SN, WE 9-10 Fiz, ITRMIRSEREHD
RA: Order BAH Buyer RS, SMREE2—HAWEHSAIENSR, AIF(IEATLARSNGURSLA
(RERBERLTIK) R — RS,

______ WERRRS/AR
Web API /s - Ordering AN
KRR B/ %’ > a%] Ordering.API \

7 4 &[c#] Ordering.Domain =
y 9 iTE8 HERSS Y

u-N H
/ P 4 Dependencies SisERE \
a M Properties

4 5t AggregatesModel
4 &L BuyerAggregate
P &C* Buyer.cs

P &C* CardType.cs - SToRERA

s 4 il OrderAggregate

P & c# Address.cs
b acs IOrderRepository.cs

P &cC* Ordercs

[
|
|
|
|
|
|
|
: LB AR P & C* |BuyerRepository.cs
|
|
|
|
: - ITERE

|
|
|
|
|
|
|
|
HORYRE — P &C* PaymentMethod.cs | :
|
|
|
|
|
|
|

L P &c* Orderltem.cs
\ P & C* OrderStatus.cs J /l

ERERROE | SO b alll SeedWork — > ErENE R

|
I
I
I
I
I
I
I
I
[
I
I
I
|
[
I
I
I
|
I
l

—— e =

—————————

&/ 9-10. eShopOnContainers BT EMARSAISTIAIEE/EH

B, TEEEERERE T USERRENERIREPIRGNCMRY (E0) . mEiER, XEEORX
KT EiiREEFERE T ACHEURAESEN., XS TFEREERRZS, BIEMREEELINE
EIFREE, BIIHRUTIREEK AP BEEMIRIERARFT "SR (LSRRI R
BIIRFERARIPEE—H, FEiE) , HLU Entity Framework B2iX AT,

LEANERTLABE— AU SeedWork RFIB R, HPEETEENER, HITLUSHBIFRESHATIE
MREIEM. X, HASESDRERIRPHRITRE.
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https://martinfowler.com/bliki/Seedwork.html

EBEN.NET {REERERES

REZEERLESS M —EMS BTSN SR, XEMRALURSLE (IRERGSERLRZ—)
BYSLHI.

EFU—HMERERESTURIE—, HFEES EhERERERT. 5120 eShopOnContainers fY
T ERHIRSISIREATIT B RS HE 9-11 FrRIRNB Ak,

iITEERS
4 5. OrderAggregate
P &cC* Address.cs — BEYx
P &C* |OrderRepository.cs «—— GfiEEnL/4E0
P &C* Order.cs — REIR
P & C* Orderltem.cs «—— FEOfR
P &c* OrderStatus.cs — HIEsEE

&/9-11. Visual Studio fERT EHRGITEES

FIFHES—PREXMHXR, TLUERICRIASIRCABEENESR, BEEOR, HliN SeedWork 3714
FAPSCIAYSEIREHERTSR.

LA POCO ZEscIiqtakScids

FATTLUEIT POCO SRAEATUHSLAATENET EBSCHIARIFAREL, T FFUGIFH, Order 4FE N AL
K, ERBERAEIR. EJ9 Order M Entity BEEMWK, BRILIERTABXIAENTE. BFIC, &
RINZEAREMAEEIE PEXH, FAXZEEAIE IS, AR EF 3BEERE ORM RIEHRY
IRBEACAD,

// COMPATIBLE WITH ENTITY FRAMEWORK CORE 2.0
// Entity is a custom base class with the ID
public class Order : Entity, IAggregateRoot
{
private DateTime _orderDate;
public Address Address { get; private set; }
private int? _buyerld;

public OrderStatus OrderStatus { get; private set; }
private int _orderStatusld;

private string _description;
private int? _paymentMethodId;

private readonly List<OrderItem> orderItems;
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https://github.com/dotnet-architecture/eShopOnContainers/tree/master/src/Services/Ordering/Ordering.Domain/SeedWork

public IReadOnlyCollection<OrderItem> OrderItems => _orderItems;

public Order(string userId, Address address, int cardTypeld,
string cardNumber, string cardSecurityNumber,
string cardHolderName, DateTime cardExpiration,
int? buyerId = null, int? paymentMethodId = null)

_orderItems = new List<OrderItem>();
_buyerId = buyerld;

_paymentMethodId = paymentMethodId;
_orderStatusId = OrderStatus.Submitted.Id;
_orderDate = DateTime.UtcNow;

Address = address;

// ...Additional code ...

public void AddOrderItem(int productId, string productName,
decimal unitPrice, decimal discount,

string pictureUrl, int units = 1)

//...
// Domain rules/logic for adding the OrderItem to the order

/] ..

var orderItem = new OrderItem(productId, productName, unitPrice,
discount, pictureUrl, units);

_orderItems.Add(orderItem);

}

/...

// Additional methods with domain rules/logic related to the Order
aggregate

/...
}

FEXE—A POCO SECIRYEEEIR, XREE, HP ARG SEANT Entity Framework Core BiE
TCEMIZTEEZENEEK. XANLIS DDD FaUiESRIL, TR CHIELIAI TSR,
b, IXNEME— B IAggregateRoot FUIEELH, X2—1=1E0, BREFRARCEO. R

FHERXPMEAREEREE—TRER.
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MoEOENSFANRRIES, AMXERE M TEMRCHIS . Bl MEOTEE
SABFEWRT. 55 (Attribute) tBaTBIEFRC, (BRMBLCERIEIGINAggregatel i, EEE
(Entity) Z/SERE |Aggregate Al ES. TiedfE, XMW NMNEEBFRARBINAZLT.

HERAR, XEKRES—EUEMSINERNRELAINAE S IBLALIED Order RETRZEATS
SESCIL (A0BF7500 Orderltem ZIERSHY AddOrderltem) . A IARIE 78 B I FIE T
Orderltem XJ&, AggregateRoot WX FSLARAN A E iR FEEFIEHIFRF—EUE.

(SRS R R E R

IMERN—MELEEE: BIUAEnRNFIREERE TESGShEN. BLtEMIMERER
RALUBNXEESRENIANES. XERIAXEGHERWSAN, TESEMNSBELIRS. #
RELTERUASHRANASNREXEEXES, RNERELERERNCIING X,

ARG, EEIRRSFERRIEN, SETAVEERBEREATIEEH. B EIERLEII
1 R R BN RY T A R e ERIB B TR R,

BIan7E % DDD o, AROZAE(H T an SAIRIERF 755 a N B ERIE P N ERISEIS:

// WRONG ACCORDING TO DDD PATTERNS - CODE AT THE APPLICATION LAYER OR
// COMMAND HANDLERS

// Code in command handler methods or Web API controllers
//... (WRONG) Some code with business logic out of the domain classes ...
OrderItem myNewOrderItem = new OrderItem(orderId, productId, productName,

pictureUrl, unitPrice, discount, units);

//... (WRONG) Accessing the OrderItems colletion directly from the application layer
// or command handlers

myOrder.OrderItems.Add(myNewOrderItem);

/..

EXMIFH, Add 7FER—MEHERNEIERYSE, EEEIBAT Orderltems &5, EISFSLR
BEXRAAEDMRZE, MNEIRIEST SEINAE (<SMIERER, 8 Web APl izHlgR) .

MRERRGR, RERGTERERZLE. BREN—Et. RS ERNESRIURSESE
HIAHES (FBRR—RMEREIARNE, 1FET) .

/97T185F DOD Rx(, STIFRUHIALABIEELMASBEHILERI Set BIEHIARE. SLIAPRISEIN
L AANMAIESL R P T RIIE AIE S AR R ARRY 5= 22Uk E.

Bob, TELIRRIES (40 Orderitems) MiZZRUEEME (AsReadOnly 737%, ZIBREE]) . IR
BEMREIRETTIEZEE FLRTT AT EH.
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MAFBFRY Order REMRLAIEILIBEI, FrE Set BIEIHIAIREAIZEABH, HELBEXNINEBRIE
89, FEI RIS SR EE F SRR FER G BT SR SERITT AR T, B LA EFERXISRATST
#EP—EE, LIRSS EIARISCEL.

THUREB B ERER 700 Orderltem X352l Order BERMESHERAT.

// RIGHT ACCORDING TO DDD--CODE AT THE APPLICATION LAYER OR COMMAND HANDLERS

// The code in command handlers or WebAPI controllers, related only to application
stuff
// There is NO code here related to OrderItem object’s business logic

myOrder.AddOrderItem(productId, productName, pictureUrl, unitPrice, discount,
units);

// The code related to OrderItem params validations or domain rules should
// be WITHIN the AddOrderItem method.
/...

£ BB RERS, 5 Orderltem R EIBRHXRAIRIOIDEALEEIGZ R Order RETRAYZH (18
& AddOrder 737%) , REHEMTHRBXNIGIEAIZE/EIL,. Flin, ZXEA AddOrderltem,
ZERBBEERR M. E75EF, JUSIERIF AR mIEA— MBI 21 R
Orderitem, Itt5h, SNSRXIIEE =/ ID BB, FHENABLLAISAIT, XMRUISIEAEE]
Orderitem XRATEEMIHIEEF.

54k, 7 Order BETREATY new Orderltem(params)B{Et1E#E AddOrderltem J5iAIEHIFIH4T.
I, KEDBIESHEXRE (2 MEFSLA—EERY) ASIESHERSIRXE—RNES. M
XA thRSREHIREZEN.

24558 Entity Framework Core 1.1, 2.0 BREEFTARAHY, 5EEEIFHZRIA DDD LK, X9 EF Core 1.1
g% 2.0 B— NATHEERT ARSI MY B P IRETEIFER. XN FRIFFLAFIENSRNESRER. B8

ZIgE, FITLMERNEFRAERN, BIUEAEEET TN FRESIEAER, FEid
AsReadOnly 73iARAtRiEA(A.

£ DDD F1, BAREEHRRBEILAFHGE (REWESTE) #T, LEERIEERRTEA M
—Et. FTLARENX Get BiEHIRIZRANA]. BIEHABMERIEEFR, FERRREETXAERARE,
SATIIXBE—/MiISh: EF Core tBEEIREIXLFER,

BGIRE Get ib|EjasHIFEREIE a2

RSB EIEIRRERAYY, XAIRUEMEEMIREAFARNIRE., EXERHX—/R, REBLX
IRE, EF Core 1.1, 2.0 BREHIRAVFHSIER R EISHREER S, X TIZATHNESNETSH

BRI IERHS AR ET.
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https://docs.microsoft.com/en-us/ef/core/modeling/backing-field

{sF58 DbContext 28AY EF Core 1.0 Y, TEGRTENT Get ihIa)25HY B 4IRS B SLIREHEEERIVF
E&, AILr]{EER PropertyBuilder A HasField 753358,

BER BB AT FER

f&Bh EF Core 1.1 71 2.0 155BREIRIFERAVRFE, ERILIAMERRY, MERKBFRIRGIZIZRATS. X
H—ERRERDRE: WEPRSIAEFRATERSLIRINRIIE,

{pIan7E £ 32HY OrderAggregate ARG EETFABFER, _paymentMethodld, iRESZHEXA
Get B}, Set BI4IHRIRR. 1ZFERAILATE Order RONVSSIBEBPITE, F4K Order KIT5AER. (EREH
BEBIINEIEEFFAM. FTLATE EF Core(M 1.1 iRFFIDF, RET — A EEEXEEHMERIIZIEL
RERVIAGN. X—RUEEABHNEMIRNEN T PRERET .

HithRiR

e Vaughn Vernon. {§f DDD 1 EF 2188 4&. i*=, AR EF Core,
https://vaughnvernon.co/?p=879

e Julie Lerman. {URIRENZITRIGRED: KiFEIRAIFFRIZIS

https://msdn.microsoft.com/magazine/dn342868.aspx
e Udi Dahan. iifAgliE5 L RAYMINIREY
http://udidahan.com/2008/02/29/how-to-create-fully-encapsulated-domain-models/

Seedwork (RJESRAFMIEERIAESEIEO)

WN_ESTRMR, TERRARTT 2SR AATTLAEE! SeedWork ST, IXANS4SE S T B FRFSTiaksLiAFn
BENRNEENESE, EMUEaEEMNUENSRFEETRAB. SaXFEEIRISAI B I
SeedWork, A Framework, XEREAXNMUGEREE T PETERENES, BAIAREERE
L EREIFAYIEZEZE. Seedwork IXPMARIERZ Michael Feathers $2HAY, F#% Martin Fowler #, (B2
HENEATLEXNBRmE I Common, ShareKernel B EfhZRIUEFR,

9-12 BiR T IT MRS PeIFHEEY Seedwork 26, HpBJIMNBENESE, U Entity,
ValueObject 2 Enumeration, ABE—LE4E, X4 (IRepository F1 IUnitOfWork) ATLAESIRERY
WiEEEELIUTA, XL HN FBERIAKESEN R,

4 5. SeedWork
b & C* Entity.cs
D & C* Enumeration.cs
b & c* |AggregateRoot.cs
D &C* |Repository.cs
b & c* |UnitOfWork.cs
P & C* ValueObject.cs

B 9-12. $TtHIEEAEY “seedwork ” BEFIELIFI—LHIF
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https://vaughnvernon.co/?p=879
https://msdn.microsoft.com/en-us/magazine/dn342868.aspx
http://udidahan.com/2008/02/29/how-to-create-fully-encapsulated-domain-models/
http://www.artima.com/forums/flat.jsp?forum=106&thread=8826
https://martinfowler.com/bliki/Seedwork.html

XE—MERMUENER, REFAARBEEFRRIEHHZEND. XARIETESR. Seedwork
IREEAESES, AMNRXPEERONESRBREBR, FTELEE—MRMRAEE.

E/EX Entity 2
THERZ Entity ES209—MlF, B sCiRel LA BBREATUMAES. G0SLiK 1D, 18EFIRTHRE.
B SRS RS,

// COMPATIBLE WITH ENTITY FRAMEWORK CORE (1.1, 2.0 or later)
public abstract class Entity
{

int? _requestedHashCode;

int _Id;

private List<INotification> _domainEvents;

public virtual int Id

{
get
{
return _Id;
}
protected set
{
_Id = value;
}
}

public List<INotification> DomainEvents => _domainEvents;
public void AddDomainEvent(INotification eventItem)

{
_domainEvents = _domainEvents ?? new List<INotification>();
_domainEvents.Add(eventItem);

}

public void RemoveDomainEvent(INotification eventItem)

{
if (_domainEvents is null) return;
_domainEvents.Remove(eventItem);

}

public bool IsTransient()

{
return this.Id == default(Int32);

public override bool Equals(object obj)
{
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https://msdn.microsoft.com/en-us/library/c35t2ffz.aspx

if (obj == null || !(obj is Entity))
return false;

if (Object.ReferenceEquals(this, obj))
return true;

if (this.GetType() != obj.GetType())
return false;

Entity item = (Entity)obj;

if (item.IsTransient() || this.IsTransient())
return false;

else
return item.Id == this.Id;

public override int GetHashCode()

{
if (!IsTransient())

{
if (!_requestedHashCode.HasValue)
_requestedHashCode = this.Id.GetHashCode() ~ 31;
// XOR for random distribution. See:
//

// http://blogs.msdn.com/b/ericlippert/archive/2011/02/28/guidelines-and-rules-for-
gethashcode.aspx

return _requestedHashCode.Value;

}
else
return base.GetHashCode();
}
public static bool operator ==(Entity left, Entity right)
{
if (Object.Equals(left, null))
return (Object.Equals(right, null)) ? true : false;
else
return left.Equals(right);
}
public static bool operator !=(Entity left, Entity right)
{
return !(left == right);
}

SRR ERRE NSRRI MIIR, BE N X XUAFEHRINTRNE,
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TMHRBERICHHIRY (EO)
BHERAOHESTE—FNET EO, RBETEIREMEHICHEIZAFTR,

CHERFLIRATHRY EF Core (BB E BEMIRFENTADMKE (Ling, SQLF) , FEEETUIERE ST
M. SiENizRSTIR]E SEXAEO.

Szl (FEEEENECHERO) WNNESBEEOKRIC, Mk, Martin Fowler By "£/
PBEEORNE—IMEHENED, BES—MEHLl. Eit, HEREMEERNRZEORBAI I ERIE
MBI

BRESBEORIEESNAEFE (RNEAPEIHIRSHI Web APITNE) HAXE X EREHEEAIHR
KEWKIR R, EEAFEERKBEMIREAAANE. B, HATTLRBKETEN KRR EREMIRIE
ANEHERECHERICESEI.

BRI, {EF8 10rderRepository 3EE N T OrderRepository SRAEEAZ R P EESCIARIE,
FERFRRFRZRISCIY, RIBNEERMIMEINTREUEE, MEEKRER CQRS #1145,

// Defined at IOrderRepository.cs
public interface IOrderRepository : IRepository<Order>

{
Order Add(Order order);
void Update(Order order);
Task<Order> GetAsync(int orderld);
}

// Defined at IRepository.cs (Part of the Domain Seedwork)
public interface IRepository<T> where T : IAggregateRoot

{
IUnitOfWork UnitOfWork { get; }
}
Hth R

e  Martin Fowler. 935850

http://www.martinfowler.com/eaaCatalog/separatedinterface.html
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http://www.martinfowler.com/eaaCatalog/separatedInterface.html
http://www.martinfowler.com/eaaCatalog/separatedInterface.html

SEEXS

SN ESSTAMRENITIC T, MRRSARIEN., AMARRPRENSAEIERAZTERRAIRTR
BRER, BIANEXSR.

EXISRATLAS |IREMSER, FIMNNAEREREN T R — P REIS— P RIERE, BARMRENRHE
BEXSR, EENFERRZ LSRR, EERRFEBEERERN, RENIMIKRE, TRESRTH
. #EEFLF.

& 9-13 7~ 7 Order B&EAY Address {BXIER.
REPHIEXSR

ITRRS (S TANES)

1JER (m=ain)

B
Street
City

EiE
ID
OrderDate
[BuyerlDJ
[Address]
[Orderftems]

B
ID
ProductID
Price

hix

Order(params) constructor
AddOrderltem(item)
SetAddress(address)
CalculateTotal()

[E]9-13. Order FFE5 5149 Address (EX75¢

SNE 9-13 A7, SEMMEERZNEMARM. FI40 Order SEURRIEERLTA 1D K Orderld,
OrderDate, Orderltems ZFREEIERISEIR. MHEIEEBESR. . HEFENNESE, EXIMN
EHHiRE ID, BARLMESRAISTUEERER.

(EXISRAIEEIFE
EXNSRERINEERHE:

e ®BID
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. EFREHH

FMFIEKTIEET, FRURIFEERENRERK. SR, MRVEVAFATBEYN. EMEwiE
MSREFOIURMHETERE, MENSERRBHERRIFENE.

BRmTAZMANHE, EXNSRALULEAERSERIRMAMRE. SRFPTEFEHATIHYES
sfl, MeMPrRZAEHERERNIME, X—R/UARE. BAFRE, FUTER. eilfaUE
HEERAXSR, BAENRE ID, MEEER. XMUHERTLILETEENRFREEFRIMT
B8, B, FTAXEEREIRATNAREFAMEAIEE L.

(EXTRIE CHBRILH

L E, ALSCEIE—MENSER, SR REETE, fIUttiReiBHLFIMERRE
(FLHENSAREERT ID) , URHEEEMIFSE. THIRFIEE eShopOnContainers 1TEHARSSHNE
TREXR,

public abstract class ValueObject

{ protected static bool EqualOperator(ValueObject left, ValueObject right)
{ if (ReferenceEquals(left, null) ~ ReferenceEquals(right, null))
{ return false;
ieturn ReferenceEquals(left, null) || left.Equals(right);
}
protected static bool NotEqualOperator(ValueObject left, ValueObject right)
{ return !(EqualOperator(left, right));
}

protected abstract IEnumerable<object> GetAtomicValues();

public override bool Equals(object obj)

{
if (obj == null || obj.GetType() != GetType())
{
return false;
}

ValueObject other = (ValueObject)obj;
IEnumerator<object> thisValues = GetAtomicValues().GetEnumerator();
IEnumerator<object> otherValues = other.GetAtomicValues().GetEnumerator();
while (thisValues.MoveNext() && otherValues.MoveNext())
{
if (ReferenceEquals(thisValues.Current, null) ~
ReferenceEquals(otherValues.Current, null))

{

return false;

if (thisValues.Current != null &&
IthisValues.Current.Equals(otherValues.Current))
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{

}
}

return !thisValues.MoveNext() && !otherValues.MoveNext();

return false;

}
// Other utilility methods

SCIRSCRRAYERISRAY, AJLAMER TS, LUR TER Y Address (B335,

public class Address : ValueObject

{
public String Street { get; private set; }
public String City { get; private set; }
public String State { get; private set; }
public String Country { get; private set; }
public String ZipCode { get; private set; }
public Address(string street, string city, string state,
string country, string zipcode)
{
Street = street;
City = city;
State = state;
Country = country;
ZipCode = zipcode;
}
protected override IEnumerable<object> GetAtomicValues()
{
// Using a yield return statement to return each element one at a time
yield return Street;
yield return City;
yield return State;
yield return Country;
yield return ZipCode;
}
¥

BRI LABRRRIX S Address SEE2UMISLIINY, ©ikE 1D, FALZE ID FER, Address KEZE
ValueObject 2392401tk

Entity Framework 7 EF Core 2.0 LABIABEEFRIRE ID FERAYZE, EF Core 2.0 i%E 1D BYEXISRAISC
WMRH TR, FXIEBH—ENE,

HIHTEFG EF Core 2.0 IFHEXISIFA HLEVEHEEH

ZEWEENA TEIEURRE P E X (EXNS, B2UTEBID Entity Framework Core BHEFANBEH
tnEm B D BUSCIREEREH?
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BE=LA EF Core 1.1 YIS ZE

Ve BERBEANR, (A EF Core 10/1.1 BILIBEI—NIR4I: FRELERESENET Framework &1 EF
6.x FRREUS AR, 1E EF Core 1.0/1.1 &, BESENSIENHA ID TR, NTILS
EEREEQE 1D MBS, THEEREID, REMEHERS D NFENSEFEEN, )
BTLAE ID (ENE T B, EUERICRRSHT |D (R BETE EF BRIGNEHT, SeE L, §F

TUEARELRIERRRY.

EHAIM A eShopOnContainers (.NET Core 1.1) &, P25 ID BE@id EF Core ERiZEFATSI
B, EEMIZHEIE #AY DbContext EE_EfEA Fluent API, &Lt ID NSUEHRELRIBERED
WP, (BEEEMIREEIARIRE.

// 0ld approach with EF Core 1.1
// Fluent API within the OrderingContext:DbContext in the Infrastructure project
void ConfigureAddress(EntityTypeBuilder<Address> addressConfiguration)

{
addressConfiguration.ToTable("address", DEFAULT_SCHEMA);

addressConfiguration.Property<int>("Id") // Id is a shadow property
.IsRequired();
addressConfiguration.HasKey("Id"); // Id is a shadow property

}

AT EXSIFANEIEIRETIEE, BREERRRFTRNENLAR.
{81 EF Core 2.0, FAIATLABTHIEFH BETERISURFENSR.

{£ EF Core 2.0 LS RSP RBUIS R LENR

£ X DDD SPEXISRIRTUM] EF Core AIBFFRRISIRKEUIAEER (SRATRENRGEIES) | B
XHKIAZ EF Core 2.0 (RIFEXMSRAIRIE T,

WHRFERISCARREYFME I 2.0 RRFFIAINAZ EF Core H,

BHFRRIRISCIRSEEL AT (3 IESLIA R RS RS B SRR B UE A ID AR ABIERIERIEE (E
XR) . BHFERLARBINETELRERINS CIR X8, LA E SN EREELANSINE L.
EHAEENR, SRS SBIFERIEE

METUHIERSER, TSRS LRRBEMA D, BR, EXEZT, SIFAEE D, R
RITEENSELRL D —8B50.

#IFEXEEN 1D TFFIFECEBEN, EHEa=1E4: 5% D, ERESHNSmELE, U
RS EREBINES SN (EF Core 2.0 [ERSCHL) BB,
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https://docs.microsoft.com/de-de/dotnet/api/system.componentmodel.dataannotations.schema.complextypeattribute?view=netframework-4.7
https://docs.microsoft.com/ef/core/modeling/shadow-properties

fFI07E eShopOnContainers BT IETIEARELA, {E/9 Order SLAREY—3B%, Address (EXISRESLIL A
FEE LMK Order SLIFARMIFERISCARETY, i EFEUSHERIETENR, iRE ID BHAOKE, &
Order 2B E N B FARISER MT BRAYHRET it

ERANE, BRIEIFEERENT IR, HEeERFRIoE—MNFEE —EMTRIEENERR. XF
SERBIFEEBFIEES.NET Framework A9 Entity Framework 6 SEFIIE S3EERB(L.

BRBENIE, KRBT, HIFHEHZEEIE EF Core FASHAI. FILAMABENEA].

£ eShopOnContainers [ OrderingContext.cs 5, OnModelCreating() /5N AT SN EMIRIEE S
TN, HAF—0 Order SLAATEX,

// Part of the OrderingContext.cs class at the Ordering.Infrastructure project

//

protected override void OnModelCreating(ModelBuilder modelBuilder)

{
modelBuilder.ApplyConfiguration(new ClientRequestEntityTypeConfiguration());
modelBuilder.ApplyConfiguration(new PaymentMethodEntityTypeConfiguration());
modelBuilder.ApplyConfiguration(new OrderEntityTypeConfiguration());
modelBuilder.ApplyConfiguration(new OrderItemEntityTypeConfiguration());
//...Additional type configurations

TRAUBRFANERLIRIEAE Order SEIREXAIUE.

// Part of the OrderEntityTypeConfiguration.cs class
//
public void Configure(EntityTypeBuilder<Order> orderConfiguration)
{
orderConfiguration.ToTable("orders"”, OrderingContext.DEFAULT_SCHEMA);
orderConfiguration.HasKey(o => 0.1d);
orderConfiguration.Ignore(b => b.DomainEvents);
orderConfiguration.Property(o => o0.Id)
.ForSglServerUseSequenceHiLo("orderseq", OrderingContext.DEFAULT_SCHEMA);

//Address value object persisted as owned entity in EF Core 2.0
orderConfiguration.OwnsOne(o => o.Address);

orderConfiguration.Property<DateTime>("OrderDate").IsRequired();

//...Additional validations, constraints and code...
//...

EmERIRHESH, orderConfiguration.OwnsOne(o => o.Address); J5i&IBiE Address B Order 2549
WIFBLIR,

EF Core 9B AIERFERILRSEBIN B M EURES T2 /9 EntityProperty_OwnedEntityProperty, Fff5
. Address BIREBEBMEAELL Address_Street, Address_City (M. EXRFIMPBERIGSE) HNEFHIE
Orders &1,
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FAITRTLUEND Property().HasColumnName()iX— Fluent API 737K EapRIXLES, = Address 2AH
BHNERT, MENTAR:

orderConfiguration.OwnsOne(p => p.Address)
.Property(p=>p.Street).HasColumnName("ShippingStreet");

orderConfiguration.OwnsOne(p => p.Address)
.Property(p=>p.City).HasColumnName("ShippingCity");

BAJLATE Fluent API B9BRESH4EZCIE A OwnsOne 7374, & NEIRIERIFIFE, OrderDetails 5
BillingAddress #] ShippingAddress, #BE Address 258, Order 2$8Y7A OrderDetails,

orderConfiguration.OwnsOne(p => p.OrderDetails, cb =>

{
cb.OwnsOne(c => c.BillingAddress);
cb.OwnsOne(c => c.ShippingAddress);
3
//...
//...
public class Order
{

public int Id { get; set; }
public OrderDetails OrderDetails { get; set; }

}
public class OrderDetails
{
public StreetAddress BillingAddress { get; set; }
public StreetAddress ShippingAddress { get; set; }
}
public class Address
{
public string Street { get; set; }
public string City { get; set; }
}
BISESERBRNESHT:

o WIFERIZEEINIE N TTIUERER OwnsOne fluent APl BcE SR METESSE.
o TTEURREPRIIFERENENHUTER: #FERE. SMBMLIRSIRFERENI CLR

RE,

o HEETPHIFESEEIAY IDGRRISLHFRBITRE SREAY 1D MR BRI M ATAL.
WS RSIRIFREE

o HIFEXREAILIGIBRERR, TEERRFFE (RENSIFERE) 8dMdss (FHlEIAS
MEMEIEEHE) .
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o EISBNSMEMFAERMEELARNARBIFERE, JLBRGITHERA CLR 32,
o FNDERHAEREN, ErJ@ ToTable I HIFEREFSE — M RRENFRKELMEEN.
o RENMBBENERIFEEE LT, Fla, AFEEFIIPEA Include(.

TR SLRIBRE

o TEEEIEEMIFHEREN DbSet<T> (IRITHHFME) .

o TESTEMEISEEE AR ModelBuilder.Entity<T>() ( BBTHNEIHSME)

o BERIZBWIFTERINES ({BFE EF Core 2.0 LUSH3XHH)

o AXIHEIHMREE

o AEFEHEER (MFERFRITD) PHEEAIFEENFIFEREAINNE (W nullable) , X2
EF9%E null BIEMIRR,

o  WIFHERBIAIHNK, (BEnMEHERYREREIE TRIM N FREUEARRNBITHER
BY, EF Core BARXIE(IREREIRAISESLHITHERT,

fl EF6.x MESXBENEERR

o FUIDRFNZRY, HUNE(IRLARNEHSIRGTRI S BRIFRFHENARSIFERIZEEL,
o EMALGIREELE (GIIRLMENECIMITESERARIKET) .

HithRiR

e  Martin Fowler. {E}ISRIER
https://martinfowler.com/bliki/ValueObject.html
e  Eric Evans. SiFIRENIZIT, R OEHRMERITZIE
https://www.amazon.com/Domain-Driven-Design-Tackling-Complexity-Software/dp/0321125215/
e Vaughn Vernon. SCIRSTIE IR EN&
https://www.amazon.com/Implementing-Domain-Driven-Design-Vaughn-Vernon/dp/0321834577/
o XFRENM
https://docs.microsoft.com/ef/core/modeling/shadow-properties
o SHIHBIF/HENIR. T EF Core GitHub FIHIE (Issues #RE)
https://github.com/aspnet/EntityFramework/issues/246
e eShopOnContainers F{EIISRESZE, ValueObject.cs,

https://github.com/dotnet/eShopOnContainers/blob/masterdev/src/Services/Ordering/Ordering.Domai
n/SeedWork/ValueObject.cs

® eShopOnContainers FBEIE(ENISRIE, Address 3£,

https://github.com/dotnet/eShopOnContainers/blob/masterdev/src/Services/Ordering/Ordering.Domai
n/AggregatesModel/OrderAggregate/Address.cs

(ERIEERAE CHESRY enum 3B

B (57 enum) B BRE—BEBRSEINES %S, TREHIN—BER, HiTEHE
PREVRER—ME, FIRIETHRIDER (B, . KRHM) RS (S. M. L XL) . (ERfEskEsd)
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https://martinfowler.com/bliki/ValueObject.html
https://www.amazon.com/Domain-Driven-Design-Tackling-Complexity-Software/dp/0321125215/
https://www.amazon.com/Implementing-Domain-Driven-Design-Vaughn-Vernon/dp/0321834577/
https://docs.microsoft.com/en-us/ef/core/modeling/shadow-properties
https://github.com/aspnet/EntityFramework/issues/246
https://github.com/dotnet/eShopOnContainers/blob/dev/src/Services/Ordering/Ordering.Domain/SeedWork/ValueObject.cs
https://github.com/dotnet/eShopOnContainers/blob/dev/src/Services/Ordering/Ordering.Domain/SeedWork/ValueObject.cs
https://github.com/dotnet/eShopOnContainers/blob/dev/src/Services/Ordering/Ordering.Domain/AggregatesModel/OrderAggregate/Address.cs
https://github.com/dotnet/eShopOnContainers/blob/dev/src/Services/Ordering/Ordering.Domain/AggregatesModel/OrderAggregate/Address.cs
https://docs.microsoft.com/dotnet/csharp/language-reference/keywords/enum

TEECEIIE TSR, XE—MERENNE. XTREREEREEHRIEURGENZRIE,
SEIE3ZEMRES.

WM ZHIE, BAITTLIEIE Enumeration 2, FIFERANSIESHIEERE.
ARMXAARHLEEDTE, FAERZSERT, BHEL, MREXFRT, HPARTLAERESRRI

SCHPR €
eShopOnContainers BAYTTERMIRSIRA T — MELAY Enumeration E3E3CH, W FABIFR:

public abstract class Enumeration : IComparable
{
public string Name { get; private set; }
public int Id { get; private set; }

protected Enumeration()

{
}
protected Enumeration(int id, string name)
{
Id = id;
Name = name;
}
public override string ToString()
{
return Name;
}
public static IEnumerable<T> GetAll<T>() where T : Enumeration, new()
{
var type = typeof(T);
var fields = type.GetTypeInfo().GetFields(BindingFlags.Public |
BindingFlags.Static |
BindingFlags.DeclaredOnly);
foreach (var info in fields)
{
var instance = new T();
var locatedValue = info.GetValue(instance) as T;
if (locatedvalue != null)
{
yield return locatedValue;
}
}
}

public override bool Equals(object obj)
{

var otherValue = obj as Enumeration;

if (othervValue == null)
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http://deviq.com/code-smells/

{
}

return false;

var typeMatches = GetType().Equals(obj.GetType());
var valueMatches = Id.Equals(otherValue.Id);

return typeMatches && valueMatches;

}
public int CompareTo(object other)
{
return Id.CompareTo(((Enumeration)other).Id);
}

// Other utility methods ...

HATAT LA RIS ERT SR P RIX NS ESREER, AN NEAY CardType HYRIESSS:

public class CardType : Enumeration

{
public static CardType Amex = new CardType(l, "Amex");
public static CardType Visa = new CardType(2, "Visa");
public static CardType MasterCard = new CardType(3, "MasterCard");
protected CardType() { }
public CardType(int id, string name)
: base(id, name)
{
}
public static IEnumerable<CardType> List()
{
return new[] { Amex, Visa, MasterCard };
}
// Other util methods
¥
HBRIR

Enum 2IER—BH
http://www.planetgeek.ch/2009/07/01/enums-are-evil/
e Daniel Hardman. enum 2 REREAR BT Z %
https://codecraft.co/2012/10/29/how-enums-spread-disease-and-how-to-cure-it/
e Jimmy Bogard. %%
https://lostechies.com/jimmybogard/2008/08/12/enumeration-classes/
e  Steve Smith. C#fi enum BIES %
http://ardalis.com/enum-alternatives-in-c
e eShopOnContainers BJIZEEE3E, Enumeration.cs

https://github.com/dotnet/eShopOnContainers/blob/master/src/Services/Ordering/Ordering.Domain/Se
edWork/Enumeration.cs
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http://www.planetgeek.ch/2009/07/01/enums-are-evil/
https://codecraft.co/2012/10/29/how-enums-spread-disease-and-how-to-cure-it/
https://lostechies.com/jimmybogard/2008/08/12/enumeration-classes/
http://ardalis.com/enum-alternatives-in-c
https://github.com/dotnet/eShopOnContainers/blob/master/src/Services/Ordering/Ordering.Domain/SeedWork/Enumeration.cs
https://github.com/dotnet/eShopOnContainers/blob/master/src/Services/Ordering/Ordering.Domain/SeedWork/Enumeration.cs

e eShopOnContainers BIEESEAIBIF, CardType.cs
https://github.com/dotnet/eShopOnContainers/blob/master/src/Services/Ordering/Ordering.Domain/A
aggregatesModel/BuyerAggregate/CardType.cs

E SRR ERITISIIE
DDD HRIIEUERIN AT LA EARZERY. BRERIEEIRER R EERRIATE RIS IS E SERE R A

THSHANIZKIZR BRI, T — MR, BEFEHENAZERENE. fl, ITREIEY
&, EREVIUKEREIERE, SMIEEETRNNTE. B REEIGEHERER SRR (FHI2R
BiR) HERR, FELAENRARFFELINE. FRERANAERFRANEL, sHeIsiER
FrERISEEGEAN.

BEMERELET: 8% bug BERANSUTFTRZLIRIRETISIE. Greg Young E—RIEL
IR RAF AR

G E7 SendUserCreationEmailService R5S, 1ZAR5 Ol UserProfile...... X[1BARSSHHI Name
FEAnull, IHTSEEEERE? FEBAIMEAL? BEREITFEEME, RFEE FLAZELY
2R, BT ZEIINER T R FIR T E, =524, (EATDD A7, BELZEAIEE: =5
FNIRE—T name 9 null FIEFIEERT, BELERELIiEIRIGS. B5ENTHE—mESIXFE
AT, ENIERE..... "ZIE—FFHEHIE name FEEA null, FBA 1 EE R TIXLET)iT "

TE i sEE R SCINISHIE

WIS R R R IS T AR B AT SRR TS APSLEl. SCHRIERY S ABRE, AIaiRiesdE, &
WRMEFE. WNEEESRGE, FINEREEIN (Specification 23() IGIE, LANIERIE
H{, BREIEHAWR, AREERNESABERESHE.

RIFHHNL TS
TENSEAER 7 BRI MEREAMHFENSN. EATRENSET, ALUEIET
HAZRNTIC AR E S RAISEIATEE.

public void SetAddress(Address address)

{
_shippingAddress = address?? throw new ArgumentNullException(nameof(address));

}

BINEE—NBFHIGF, SRERNARRILISERNPRERENE, NEEDEEMEIENERN
. PN TFEASSING SERISRHA TR

Public void SetAddress(string linel, string line2,
string city, string state, int zip)

{
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https://github.com/dotnet/eShopOnContainers/blob/master/src/Services/Ordering/Ordering.Domain/AggregatesModel/BuyerAggregate/CardType.cs
https://github.com/dotnet/eShopOnContainers/blob/master/src/Services/Ordering/Ordering.Domain/AggregatesModel/BuyerAggregate/CardType.cs
http://jeffreypalermo.com/blog/the-fallacy-of-the-always-valid-entity/
http://jeffreypalermo.com/blog/the-fallacy-of-the-always-valid-entity/

_shipingAddress.linel = linel ?? throw new ..
_shippingAddress.line2 = line2;

_shippingAddress.city = city ?? throw new ...
_shippingAddress.state = (IsValid(state) ? state : throw new ..);

}

INFIRHMERTHAY, F—1THI Address # City EEWBER T, XIESEUILTT.
B—MEBIMERERSSMEIESE, BEH BRI —EEIZMEE .

IR (PR I riC R IEFF 1

BN ANRERETHEFCARIEFE. WM AREREOINRM T —Mo. SEEERN
FERIGIEHLSEL. B TEINEEREFIFEFRARN. HERBRNIIEASERRI SIS
HINBRIEIC, WMERRS. BIRSBEFEEFEbtit, ERIIEF AL RHISTEX LR,

AN A=, 1ZA %S DDD AL KEEA M, EREET Microsoft. AspNetCore.Mvc.ModelState
INTXF ModelState.IsValid A9&ER, HE MVC =SS EREA, EELSIFAEE MEHIRs o ERE R
ZEIRSCRRA, 1=H28/5 ERVERE 2iBIY ModelState.IsValid BUEFEEZRILER, FHERLE, &&
ERER, URRTFEREHEEENEMREERERS.

using System.ComponentModel.DataAnnotations;
// Other using statements ..
// Entity is a custom base class which has the ID
public class Product : Entity
{
[Required]
[StringLength(100)]
public string Title { get; private set; }
[Required]
[Range(@, 999.99)]
public decimal Price { get; private set; }
[Required]
[VintageProduct(1970) ]
[DataType(DataType.Date)]
public DateTime ReleaseDate { get; private set; }
[Required]
[StringLength(1000) ]
public string Description { get; private set; }
// Constructor...
// Additional methods for entity logic and constructor...
}

#ATIM DDD MMRE, TUHEEURESA T AT EFRIRENGER, S RASTIERIRI RS
SCHERINY. 140 ASP.NET Core RUSUEIRCERZE(M FluentValidation SIGIFHESR =X R FIHELERTYE
F. BIniAREWEIRCHRY ModelState.IsValid, FiFsZ2yaf ASP.NET =28,
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ENFERY ViewModel 38 ((NETUEIRERL) PEREIERCEZBMAFE Ul EEIERIEERERN. &
MAER R PR EBRIIDEARRNIZX Al

BT P AR FEAIR U SEHRT S I25IE

R, EEREPSLHIITRI— BRIV ERSRIVMIEAMEI I, X—RE N
BINE RS IRE AR,

BEEIENE, BNBAILUREREF—MRI. B EHIEaFH0IE, BE2ERBAENERE
EFNREIIEFERIRATSIZR,

TR AP FFAER I05IE

S TIEIRIER S ABRE, Vaughn Vernon EECHIZE(E (USARENZITAISCELY =+, &
W17 TIT1e.

HANERTE SRS IE, EmSEURERIISR (DTO) LEMFERRBIAVRIE, AURSTIRPRAIRIE&R 5]
Wik, BUAIABTRERIERGSAERE, MEEEIREIRE EE,

EFREURIRCIFRIGE, flN, AREEEWIFAIEN. £ D10 (Adn<Hl ViewMode)E, AJLAR
R ER Pt AR SS BRI T

HithRiR

e Rachel Appel. ASP.NET Core MVC {&BISIEAI]
https://docs.microsoft.com/aspnet/core/mvc/models/validation

e Rick Anderson. FRINB&IE
https://docs.microsoft.com/aspnet/core/tutorials/first-mvc-app/validation

e Martin Fowler. FISGIERRSEMENLERE
https://martinfowler.com/articles/replaceThrowWithNotification.html

o HEiEMIHRI
https://www.codeproject.com/Tips/790758/Specification-and-Notification-Patterns

e Lev Gorodinski. DDD FIfJI&iE
http://gorodinski.com/blog/2012/05/19/validation-in-domain-driven-design-ddd/

e  Colin Jack. SHIK{EBIISIE
http://colinjack.blogspot.com/2008/03/domain-model-validation.html

e Jimmy Bogard. £ DDD HIRYIGEIIE
https://lostechies.com/jimmybogard/2009/02/15/validation-in-a-ddd-world/

BEFIRISIE (RREIE)

RERIEARRETIER, REHNGIERREEIOE, WIHATERRERSERE (RS
Amim) FIEEFmLE,
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https://www.amazon.com/Implementing-Domain-Driven-Design-Vaughn-Vernon/dp/0321834577
https://docs.microsoft.com/en-us/aspnet/core/mvc/models/validation
https://docs.microsoft.com/en-us/aspnet/core/tutorials/first-mvc-app/validation
https://martinfowler.com/articles/replaceThrowWithNotification.html
https://www.codeproject.com/Tips/790758/Specification-and-Notification-Patterns
http://gorodinski.com/blog/2012/05/19/validation-in-domain-driven-design-ddd/
http://colinjack.blogspot.com/2008/03/domain-model-validation.html
https://lostechies.com/jimmybogard/2009/02/15/validation-in-a-ddd-world/

BRI T RFPRIFEERN, JUTLORFE, SURAFKREESSEIRBIRS G —AE
SREEGIEEIR. ERUAARET, BE/VHRENE, FIASR/LER, BSRERBARIKAIRIE, 72
2 Wi, B AIRRIMFESAPTLUESIETIE, FESRARENREE.,

FUTFMEEEFIISIEELIAR, MEERSIEFIIEERIGIF AT esd, BERSTAREMN. W@
ERXFZI DRY JAN (Don't Repeat Yourself) , fEXFMER T, KBREATEKRERS, EEWNA
fh, LUESIESE DRY [RNISEN, AEBESRSSEHRERE.,

REFRATEFRQIE, FHIBAZIARERSSRRQIERSTHMAN DTO, H9MRSES API 2—
ARSI . BERIFEEHFIM, EAM UX BOARE, NAEFRITFEEEMLERFEATL
=R

EEEFimET, HIEEFTERIERERR, IMBATLERIX DTO S < RIIRSS ZRIKIER
FimAO%E .

E PRI IBUA TR E PIRR AR, WFE MVC RS REBZIBHY Web NFEFERF,
KEBSIRIEAAS AT JavaScript B TypeScript ZR5HY SPA (SRTUEINAE) , LAR(FERI Xamarin §1 C#4R
SR, eli1fFRN.

HithiZR
Xamarin #Bz R FA-RAIIEIE

o ISIENAWMAHETIER
https://developer.xamarin.com/recipes/ios/standard controls/text field/validate input/
o ISIEEIE
https://developer.xamarin.com/samples/xamarin-forms/XAML/ValidationCallback/
ASP.NET Core RzFEAI3RIIE

e Rick Anderson. ZRINBEIE
https://docs.microsoft.com/aspnet/core/tutorials/first-mvc-app/validation
EATA Web A3 (SPA) (Angular 2, TypeScript, JavaScript) #HRYISIIE

e  Ado Kukic. Angular 2 FRERISITF
https://scotch.io/tutorials/angular-2-form-validation

o FREIGIE
https://angular.io/docs/ts/latest/cookbook/form-validation.html

o ISIF. Breeze STHY.
http://breeze.github.io/doc-js/validation.html

fERRE, LITRWIES mREEINTS:
o LAMIRSMRHIRIF—EE, FHEIREEN. REREERRGRNARS TR —ETE.
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https://developer.xamarin.com/recipes/ios/standard_controls/text_field/validate_input/
https://developer.xamarin.com/samples/xamarin-forms/XAML/ValidationCallback/
https://docs.microsoft.com/en-us/aspnet/core/tutorials/first-mvc-app/validation
https://scotch.io/tutorials/angular-2-form-validation
https://angular.io/docs/ts/latest/cookbook/form-validation.html
http://breeze.github.io/doc-js/validation.html

o WMREFFLAFEHANTIRINE, NEBERFENSIEN, flalERIGE DTO, BRISE
ERERAITUHSTAR.

o MRFHECF/LMEXRINIR, PIIRE, FEREEEETHENSREABN, BEEER
T &=

o WIMEREFEIERPER, MNFTFERNARER/RSE, BEERATMEEERE, B
R R T BRI TEELR.

o KRZHIERT, EEFRHTUARIERIFR, EI79mFREFENFRIRERIE.

U RAFRIZITFNISEIR

HeAJAT AR PR S 4 SR ARSI U R B e ROBIE R, #RE01&, 8IS DDD NiERRIER, #E
i, BAITLAMERTRSEMREALIEZS N RENEIER. (FATIRSER, ATREEFHIAY Bt
FXIEIRE - ERIE/)N, AJLAERER—ERIR G ZERIRE—E1E.

raBatkEE 2

SHREIERENSR. TEEHDEE LRSETNTRENSR, FERER—TUR (HEN)
EhER D FEF T RERT B FH RN Y.

MESEHN— EENRRE: SHRERNENFRTLRIBHMAZIESH, XEEWFRYR—E,
BB SUSHEXIREHERE, E—NBARE. Wi, THEATLEIF S BE—RERIE

fgn, WNERSRER Entity Framework FISELAEZER S, NIRBMAGIVASIRKENER, NWERES

HiE, elilEHleaERannd. NRREBFXERMAR, TeefrMEzXE (BVER) SEERME
N—Epo R EERERIER. 5—AH, JLAMERMESEHERSER, HEFEABRESH—3D.

fgn, £ eShopOnContainers NI, SIEEITEANEXRTITR, BSRIERIGHBPEMEEIEIR

RE, BARFPETMTRZEEARER., NRERMEHEM, FLURERS ERIZEAERBES P
FRIRZUFHHN

TS HERRUTEENESES, B EENXE. FAIER. BHEM. BENXERE
Fi AMPQ HIBRSZ AT, IBERRURSARNAE, HEWHEINTETHTEE., XNTERS

IRALTX. MRSEZEARMARGEERN. EENTRIEH, TeemENARIETIEITAITE
BERS RSN, FEFEEMRWEREREER— MR,
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TEEHNEEWER (BEMHMEEFEENREMARIERTE) WFRMRE, BETHEAFER
— . B, SUESEHTLURRSSHESH. BRERSFHNIZINERRIMN.

TURFFF R AR

WEN ERE, SHEIERFERER: XTANRENEROEN. BRSINTRARETR
o, SRS RRIEXEIT I RERNE, SALYERET IoC SEUETE L ENRE AR
gL,

B—HH, EREHNENEBREXNESTENRERIMNTRE, Tee(IREMMIRS. REL
TESMERNA. BIRE SRR ANR A S HIMXFER, EAEASOER T, NREMN
BRI RE.

tE5r, W ERTR, SERREMVRETS MRS (RtfRF L TY) EEINIRSHNAENRLSE
5. EEMREEOFTE LA UARIFRETERS A THERTI S HhUBERIEMZE. Flana]
DETERIIRS . BA\YI. RIFERAEINEt=EERE, sfEUEMoHhlny. BERNETHEXRER

Y FHE I — I E NE SRR EBRIE &5
IERPITERALAIEXRAIBSHFRE NS M EMRS LIS TEMGUEAN, NNZR L0
TSR APLRIER. W& 9-14 Fix, (FARERNAMNZ—, ER—ERE P RAIZ R
SHEZ N RAZAEERSEL.

tepiREy
(ITERRIBRSS)
SERER
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g0 EEFf, FAFEEITERRTS, OrderStarted (U HSRNATEIT BBHIRS HIRIER B BHHIRSHIR
YRFBFYSE. (R CreateOrder ap<¢PIRAAIER) BURR Buyer XI5, TUHFH-RHETEIEANTERE
BEERAT.

Bo, AT RARGIRIGRELR (FLR) BERISM. Fla0, §4 Orderlitem FELRAERNETHS
EHERTERE, ST REEISHEIAEMY. RERTRIXESEAF TSR ESRS.

ERNERRERXMETRHEEIARERAEREGRIIN, MEFELNWEEEREF. B8
RN BREFRENAE, TEREENIZ AR EREEE, RN EZIERRERN, AN
FRERFERZR, FIANAEREFAOE AR ERERIBI ERIFAMERIE. EILS5 /RS, NIZEN
AR EEE AR FRUE S IR .

WS G RATRATINENNAERFRE, BEENE, YMEFRN, EARKILABEET
UEINEE, HINTTERR, AIRERERMUESHLUSIZEEERRIEMRS, EEFTLILEENE
R SRAIN FRRE IR E.

KEET, SWEHSHRENERTRFIIAREE. KRRMEFINATRREIIRIERIES. 35
HRER, BWERNSRMSEHESIEN, BURNBEE "RE"  (BMXER C#AY new KEFLAHIME
MER) B, NWERERINFREEHBERESRGNE. XATsESEGE Bug, BABNHEREFEE
BURIAMAES. XthiEKkT SOLID RIFHAEN. ML, mAHR RIS askiE, XERT
E—ERSS/EN (SRP) .

B, MRERUESEH, WeLUBIE R TI75%0 BERESk O @4 EAIRABAISTIL:
1. kixap< (/5140 CreateOrder) .
2. TSR ERFPEKHS,
o HUTBENREMES.
o (AN%) KERWFRAIMUZHEM (20 OrderStartedDomainDvent)
3. WEESANREWNAERREFITHRESENEERNTESEG (ELrIHES) . W:
o IIFEEESERFUII .

o BIEFRFEXRAIENSHRSEMDL, LBHRSERINSERAINBENE, FIaNESER
RIEFEF R

o AMEEMRIER.

90 9-15 Fs, ME—MUESEMAFFRALAS MOEEE, SIS FrIEMREHEX, 5
H AL BB HIRS ERE SIS D i R RSO MIN FIREFFE(E.
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https://en.wikipedia.org/wiki/SOLID_(object-oriented_design)
https://en.wikipedia.org/wiki/Open/closed_principle
https://en.wikipedia.org/wiki/Single_responsibility_principle
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B 9-15. — AP LUIEZS NE

SMMMTEFBEENAERE, EATEEEREMIRIN
BTH. EXMART, SMHMEEFRUTHOLERER
BXHET: — M asSMIZR_RBE—IR, WEE ARkt
PRI RE MR E R

e

\ I

\ ]

\ S TEZE n
o BT

XI5 (TFREREEGRLAR API) SKRSEIFBRSS
, FTAXEE RN AR R —D. B
08 n R, EATHEEGARBRINZ

B BRI IERRE AT B E AT REME RIS BA AT LURINE S g N i A s im e Cas.  fiin,
SCHUI NS MR RVA LR SN, sEERn—ESNIEEr (BERTE) ¢

B E B ISERI B 1T /S ERET 6,000 ZETThT, B 15T HAZE 10%AIEH LEEF

ASPEERTIE .

SEUIEI e

£ Cieh, SUEHEMRE—1 R DTO REREFMREREEE, Hha 3 5WERINIAERISHERR

FrEER, WTFIFR:

{

public string UserId { get; private set; }
public int CardTypeId { get; private set; }
public string CardNumber { get; private set;

public Order Order { get; private set; }

public class OrderStartedDomainEvent : INotification

}

public string CardSecurityNumber { get; private set; }
public string CardHolderName { get; private set; }
public DateTime CardExpiration { get; private set; }
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public OrderStartedDomainEvent(Order order,
int cardTypeld, string cardNumber,
string cardSecurityNumber, string cardHolderName,
DateTime cardExpiration)

Order = order;

CardTypeIld = cardTypeld;

CardNumber = cardNumber;
CardSecurityNumber = cardSecurityNumber;
CardHolderName cardHolderName;
CardExpiration cardExpiration;

}

XAR EE—MIAEE OrderStarted HA4FEFTEHIERVZE,

MAURRIBAIESRH, RTFEHRIERENSERE, SHRRBNIZRT AT EL,
OrderStartedDomainEvent 8f OrderShippedDomainEvent, XafZ eShopOnContainers 1TERRIARSS
SO AR SR 7T A,

IFON EXCFd, EHH—EEFHIRERTIEZRENSE, FUANZEE. BEORERATE
B9R. FEEIARIBTAILIEE, BEXIIMNERRRIERN. EiIRE—DAREIRFEMIRTER
MIETTIE,

S| &2 TS

T NARRMAS R, AEAERNEHNIERER. AILERRSHITIE.

Udi Dahan ¥R (A—YfEXXE, 40 “Domain Events — Take 2" ) : BJLUMFEEERSESLETEN

SRS, HIaNER—1N379 DomainEvents FYE$53S, 1EJEFEY0 DomainEvents.Raise(Event myEvent)
XA AR Z AP | & 4TiEEE {4, Jimmy Bogard B 7 —Haf#% “Strengthening your domain: Domain
Events” , tHEWNRAXIURIGIE.

(ERLMHEMHXFHSH, BESVARXENMERER. XESUHIELENEE, EAESHR
HEMAIHT T BRI ERZENEMMERER. #TUHAELNN, REEXTIRREGRPREN
B, MAERAREERZIEMSHANERER, XESMHNEEFSEMRSENRZERERT,
BAEIFRA.

EIEREE X HI T B tITE, FETRHIIBNBXLETTE,

AR5 | &I IeF I,

AT ERE SRR, BFRIS ARSI RIZIES T, REERRESAIEIR
RIGREXETUHEM (5 EF P SaveChanges —#F) . (IX37AH Jimmy Bogard 7EfE3L "A

better domain events pattern” H3#EH, )
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http://udidahan.com/2008/08/25/domain-events-take-2/
https://lostechies.com/jimmybogard/2010/04/08/strengthening-your-domain-domain-events/
https://lostechies.com/jimmybogard/2010/04/08/strengthening-your-domain-domain-events/
https://lostechies.com/jimmybogard/2014/05/13/a-better-domain-events-pattern/
https://lostechies.com/jimmybogard/2014/05/13/a-better-domain-events-pattern/

RERERREF AN ERKETEFMHREER, RACKRERGHENEREI—o8a3ER—
PNESH, ESEFEAESF. WTEE, BNFELESIREPHIRE—EE. FETSET—
=L,

eShopOnContainers £ TiEIRAITE. B, BELMPERENEHRINZIGNLANESEEHS]

TR, XNMFIRMZELAEIRE—EBD, RFETIREEAI—EB7, WTRBIRIESS Entity Fix:

public abstract class Entity

{
/...
private List<INotification> _domainEvents;
public List<INotification> DomainEvents => _domainEvents;
public void AddDomainEvent(INotification eventItem)
{
_domainEvents = _domainEvents ?? new List<INotification>();
_domainEvents.Add(eventItem);
}
public void RemoveDomainEvent(INotification eventItem)
{
if (_domainEvents is null) return;
_domainEvents.Remove (eventItem);
¥
//... Additional code
}

BEIASM, AFBEERSGRLARNEISEEPEERMIZISHESE, W™MIEHxR, X2

eShopOnContainers B Order B2ER—ER% :

var orderStartedDomainEvent = new OrderStartedDomainEvent(this, //Order object
cardTypeld, cardNumber,
cardSecurityNumber,
cardHolderName,
cardExpiration);

this.AddDomainEvent (orderStartedDomainEvent);

SR, AddDomainEvent JNEM—RERETBEMHERNETIFRS, Fo2nkSE MY, BASERASEN
SLIEREFT

BEFBIRFIEURER, LR EAREHEDIRE . WR(HE Entity Framework Core, X—IIFEIBE
EF DbContext i SaveChanges Fixahk4d, LA TFABEIR:

// EF Core DbContext
public class OrderingContext : DbContext, IUnitOfWork

{
/...

public async Task<bool> SaveEntitiesAsync(CancellationToken cancellationToken =
default(CancellationToken))
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https://github.com/dotnet-architecture/eShopOnContainers/blob/dev/src/Services/Ordering/Ordering.Domain/AggregatesModel/OrderAggregate/Order.cs

// Dispatch Domain Events collection.

// Choices:

// A) Right BEFORE committing data (EF SaveChanges) into the DB. This makes
// a single transaction including side effects from the domain event

// handlers that are using the same DbContext with Scope lifetime

// B) Right AFTER committing data (EF SaveChanges) into the DB. This makes

// multiple transactions. You will need to handle eventual consistency and
// compensatory actions in case of failures.

await _mediator.DispatchDomainEventsAsync(this);

// After this line runs, all the changes (from the Command Handler and Domain
// event handlers) performed through the DbContext will be commited
var result = await base.SaveChangesAsync();
}
/...
}

(ERXERAE SRS D IREI R BVSE LR, RERERERBSIRMESEY (BREANEIA
FhES) MOIREISHLEEFFERT. B, RIEERNDIRER, JLURSSEEDIRE M.

HIE, BSUREXELEREE. IRTIFRMUMRZRMATEBEZ MRS (WER EF Core FIX
REEE) [ XMATRBRESRE. BNRESTREERE, HIUNGERAT NoSQL #4ERE (40 Azure
DocumentDB) , HUTEVMIL BRI, XEFALREREBAZRBIS—NRE, X
EURTERNEFER LS.

ERENEIRSEERSRE—HIE

IRRBERSITRENES, FREKBRTERSHNRE M, XE—MEF:NNE/M, 112 DDD
#, B4& Eric Evans #1 Vaughn Vernon (8 "—1NE5 = —MRE" BN, BHWERSHNRE—
ik, WHR—EEFW. BI70 Eric Evans TEBAY (SUHIRENRIT) —PhER:

T B (SR S AN (AT IR E AR, BT FLIE. WL R ER %, B
MEHIRRRTLAFEA S ERTEIIRER, (5 128 )

Vaughn Vernon EXEEMEREGIRIT, F_3n: FREMEIIEFIREIN TS :

A, HIRE—TFKGLHI LR T S FEE— B EZ 1R G LTRSS AR, FErHRE
—EZH .| E— LRI T2 75 DDD R PRIRAE—E I, RETZZR B RAIEE LS —T
BYZ NI I EHITEL .

XANFEETHAERNSES, MIFBHS IRESTFISES. XMIERETE_MER, £
i RERRNANENBEFTRE, SEFEUNSEREAN. HesU RUBAFEESIRE
EEBRNSES—Et, XUBHTEZREL MRS, WSEEAFERFIENENR, it
1, SHERERIRBTEREREFTERTES. IREFERFEESIMRAAHTRTESL
B, BAFTRESWARGEGNZEKR, SERITASHN T,
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http://dddcommunity.org/wp-content/uploads/files/pdf_articles/Vernon_2011_2.pdf

RMBBE—EFF R ARFZMIH (4120 Jimmy Bogard &) , {JBINEZSNRERNITENES, B
REAXLFIMIRE SHERNRR G SHIRIWERBXE A =LA, fI40, Bogard EXXE "—FELFHY
P EHHELL PiiE:

B, BB E I FBREIEIGREIEFES T, (B — S| K EHEREE [...]
EIERFEZE, Bl HFE 0 REfE BT e S

MRERRFIRESAIDIRUEE, BBRRAFESXLEEHNEWVEREER—NESH . flu,
9NER EF DbContext fY SaveChanges J5iAKM, NISEFEIRFTEEN, SiEHEXTHSEHIEEFE
MEY AR ERBIRIEIIGEER, XEE S DbContext AEBIERSEEENAEN S TER" . FEit,
DbContext YR ER—EEEIISMPHLHNLRISNMEEENSHER., XS5FA Web API 8 MVC i
FERYAY HttpRequest ASBEIE—E.

SR b, XPMEE (RRFESTIREEM) HEEM. XeeBURTMEENSHER, LIRS
HERAGEN. WHNCEURTREEHYT RIRS (BEAENESIEUEFEHIRMmE)N) | hEURT
BRERBHHSORAN, BARE—EIUFEESRINNE, LUECUBRSITER—, LUKE
BSRIMETRIE. EBREINRNRERGHTERZ R, SEHEERDIREHIREAFBEMLE
EFLARRHENER, WRSZEHFEER—.

— MRV MEIEIERY T AR USSR A MIEIRESR T, LRI LMENRIESESHI—EB
7. BEfE, BRSNS SMIR SRR ARMSH TSI A — Bz THM=1EE.
IMERBIER— MEASRIER, FERADH, EESUSAFPINEEREITIVC.

e, BIITLUEERECHEENGE. BRVINERGE: BMFRRNSSERERA5 RS, X
2fEFH EF Core MIXREHIBENRERGE. ERSWSHEDXIMHEZEBRZLIHETH., Xt
&2 eShopOnContainers 1T MRS FERNTGIE.

B, SR LRADEXLE S RIS BB BRFN? E— MBI BRI mediator TWRE
A7 RSP B R R AT T X,
TUAFHRTRIEF: NBHEIEALIRRERRIRSS

—BggnIREARMmSENG, BIIFE-LERHEMNTH, IESMERGEREFET LRI EE
TS HRIBIER.

—MITAREERBRRARSMEE, HINRETIRSSBEMARREFINSEM. AT THE S
i, BIERSHEERGETHSHCERLEAM NG, BARNRFETERHE (BIRE—SUHAIAA
BFE) RLEBXEEH,
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BEHRGT RIS NS IERFINS —FEARTE loC BesPEMAEENTM, LUESIHIEESHED
IREIRE, mEENR, FEMEMHASMMMIFEFRERISENSEM. B 9-16 BR 7 —1MEHRI
i%.

loC &=8
Castle Windsor £
RENE N S(FRFRBEAIERS

FFabIEE 1 ST 43 TRES ESRME
T
e P
: "mﬂ* 2 PREET [

007
SNBSS iz

T

[E9-16. (@ 10C FI4Tlt B4R

HAJTLAEIZArE EEM T RBTSEIXF5E, (BEAILRIARE (40 MediatR F) , HE
BREAY loC Fes. FEUATLAEZRERIE EOMEERIRIIA /DRI TiE.

ERREH, BRNFER oC s EMSEHAIEREFRZEE, AT eShopOnContainers BT EAHBARSS
AOCRSRR:

public class MediatorModule : Autofac.Module
{

protected override void Load(ContainerBuilder builder)

{

// Other registrations .
// Register the DomainEventHandler classes (they implement
// IAsyncNotificationHandler<>) in assembly holding the Domain Events

builder.RegisterAssemblyTypes(
typeof(ValidateOrAddBuyerAggregateWhenOrderStartedDomainEventHandler)
.GetTypeInfo().Assembly)
.AsClosedTypesOf(typeof (IAsyncNotificationHandler<>));

// Other registrations ...

/..
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https://github.com/jbogard/MediatR
https://github.com/dotnet-architecture/eShopOnContainers/blob/dev/src/Services/Ordering/Ordering.API/Infrastructure/AutofacModules/MediatorModule.cs
https://github.com/dotnet-architecture/eShopOnContainers/blob/dev/src/Services/Ordering/Ordering.API/Infrastructure/AutofacModules/MediatorModule.cs

KBPETESENE HTCEEFIREFE (FH
typeof(ValidateOrAddBuyerAggregateWhenXxxx), {BtBRJ UG A EH MBS IEREFREMEFSE
) RINREEIESEHHIRREFIERE. BTABSHCIEREFEBLIL T IAsyncNotificationHandler
20, LB REEERXWIEBAETMAERISEIHEIERER.

SR T RSk S

{#F3 MediatR B, BNSHMBIEFXMFERA IAsyncNotificationHandler 1 OA0E SR AV
XA, TNEAEBATR:

public class ValidateOrAddBuyerAggregateWhenOrderStartedDomainEventHandler
: IAsyncNotificationHandler<OrderStartedDomainEvent>

RIESAASEMMEEEFZEXER, JLUSERMITE, MediatR THR RIS N SERFTES L
EREFA AN BHNIEER.

P OpleER eSS

BfR, SHMREFEELINAREFRENRD, XA EEMIEEE IR B AIEINR
&, HTEGEIFRRMIEELE. T%! eShopOnContainers AT EAHMNERISER ¥ —MAR.

public class ValidateOrAddBuyerAggregateWhenOrderStartedDomainEventHandler
: INotificationHandler<OrderStartedDomainEvent>
{

private readonly IlLoggerFactory _logger;
private readonly IBuyerRepository<Buyer> _buyerRepository;
private readonly IIdentityService _identityService;

public ValidateOrAddBuyerAggregateWhenOrderStartedDomainEventHandler(
IlLoggerFactory logger,
IBuyerRepository<Buyer> buyerRepository,
ITIdentityService identityService)

{
}

// ...Parameter validations...

public async Task Handle(OrderStartedDomainEvent orderStartedEvent)

{
var cardTypeld = (orderStartedEvent.CardTypeld != @) ?

orderStartedEvent.CardTypeIld : 1;
var userGuid = _identityService.GetUserIdentity();

var buyer = await _buyerRepository.FindAsync(userGuid);
bool buyerOriginallyExisted = (buyer == null) ? false : true;

if (!buyerOriginallyExisted)
{
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https://github.com/dotnet-architecture/eShopOnContainers/blob/dev/src/Services/Ordering/Ordering.API/Application/DomainEventHandlers/OrderStartedEvent/ValidateOrAddBuyerAggregateWhenOrderStartedDomain

buyer = new Buyer(userGuid);

}

buyer.VerifyOrAddPaymentMethod(cardTypeld,
$"Payment Method on {DateTime.UtcNow}",
orderStartedEvent.CardNumber,
orderStartedEvent.CardSecurityNumber,
orderStartedEvent.CardHolderName,
orderStartedEvent.CardExpiration,
orderStartedEvent.Order.Id);

var buyerUpdated = buyerOriginallyExisted ? _buyerRepository.Update(buyer) :
_buyerRepository.Add(buyer);

await _buyerRepository.UnitOfWork.SaveEntitiesAsync();

// Logging code using buyerUpdated info, etc.
}

EREHERFABENREFENR, EACHERTEMMOFMERE, IS E T —E= M Er0EM
ZRIERFA R, BHMERER BRI LA REMMERRER M

TN FEL BRI RS DRI GISE R FHF

EERERIEIR: RIIGHTREEES MRS EESN. XTSRS, TIUBTSGEEM
S E AR IR AR,

TMRFEHRIEE

g0 _ERmA, (ERYREE4 AT ARSI U N EERIBIIER. {3 DDD KiEKinBE, HiEfERIuns
KREDNLH RS IRERENER. B, ATEFRITYT RIEFREERHE/IZIE, BERR
— ARG ZARIRE—EIE.
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IR A BB NHIRSNAERIEEE (AIRIRSHIEIRE) RIETEIERR, HE eI IIER
JCHISCRRZBASCEL, fAIa0xEHIAY EF DbContext,

EfifiEzt

CHEEIE T IDNSIERTRRENRSE RN, XMERURNEIELRNET LIRS I4ER Y, 75
WEHEEENRTILEIEFERERISRAER A R##RE. WNSRERT ORM £, 4 Entity
Framework, FF LINQ #583KE!, SEIIAMCISRT#EN L. BT IS T TEIRFAZEMIFE
EnEEE.

BRI ENEENERIERNA. £ (RWNAZRTETIVY —B5, Martin Fowler X G
17 T AT RIS :

CIEITRENR IR, EE)E AP REXIRES I, & XIS
EEIT, HIEEIHER A CIEARBEESIFHINIR, MBS L, CHEERT RAEEGEF
HEFRIXTSRELL RIS LRI LATTHIERIE, FE T B SRS BN IR /=L, CIEtE%rF
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ABANREEX 1 Cf
MRTFENRENRER, NAEE— MR, & T ODD HEXHRSS, EFREIEENmE—R
ENHZECHE. XERAENSRERE——XR, B TREMNATMMSES—EE. MBATLL

BEHCEEEREIERE (1 CQRS A) , RNEIIANERHIREERS. (BERESTEHNER, LR
IR BRI SRS,

EAX L, SETLALENASUSSLART S ERE SR FENEEEREIRNES. — B TRES,
B LB B SR B mEERE+.
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http://udidahan.com/2008/02/29/how-to-create-fully-encapsulated-domain-models/
http://udidahan.com/2008/08/25/domain-events-take-2/
http://udidahan.com/2009/06/14/domain-events-salvation/
https://blog.jayway.com/2013/06/20/dont-publish-domain-events-return-them/
https://blogs.msdn.microsoft.com/cesardelatorre/2017/02/07/domain-events-vs-integration-events-in-domain-driven-design-and-microservices-architectures/
https://blogs.msdn.microsoft.com/cesardelatorre/2017/02/07/domain-events-vs-integration-events-in-domain-driven-design-and-microservices-architectures/
http://martinfowler.com/eaaCatalog/unitOfWork.html
http://martinfowler.com/eaaCatalog/unitOfWork.html
https://www.amazon.com/Patterns-Enterprise-Application-Architecture-Martin/dp/0321127420/

SORIETIA, GNER{ERS CQS/CQRS ZRHE=l, YREIRSHIUSIERTRIEIRMNIT, FITERREERN
SQLiER., XMANLCHERE, FATUEMERHIMER, FEERARZRESPRINNRE.
XEHIER AT R EREZ iR A,

NERAFYEEMEEST, ERENESESNER RN AERTEREIINAE (20 Web APIIRSS) |
e SAERTWEIFERIENGCRE, ERCHNEIEEPREUTENIVEE. BAITLUERGSE
BASESERFPEREIE, RAREIESEEIERFTRINSE EHEHE (YEF) .

WIREREER, MTEIMREGRIANEN—1 O, WE 9-17 fim. ATXIRGRERSTHRIFE
MR EHEHFES—EMRIBN, BRI EIEEPRISRKEREIE— Bk,

_ EIRRE ITERE

[T T T T T T T T T T T T - " " """ "/ "7/ "7/V"7/"7/ "7 "7/ "7/ "7/ "7/ "7/ 7/ 7/ 7/~

\ I !

} i | bt cemse i

| | . 1 |

- ER e I ) > g !
e B B |
|

| i ! TTERIR (7 !

| L n !

| i 55 i

\ Pl :

TR EhE

BMETRAR

LR = iJE %= TTEAIR =
HiE (BSR4 Wi (EA) iz (k)

Ordering
Database
— l— ———————————————————————————————

E9-17. Bf. FESSHIEEZITHXT

|
|
|
|
|
HiEE 4|
|
|
|

BT CHBE—TESR

PUx# B et 2B M EN, BFRERAREEeHE. Bt —NzEagEeEE
2%, VLSRR ERAISCIREE, BIRE(1RE IAggregateRoot Friciz.

fEERAEEMIEMEES N CHEESTMEBSNAUESE RN, ABINTR:

namespace Microsoft.eShopOnContainers.Services.Ordering.Infrastructure.Repositories

{
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public class OrderRepository : IOrderRepository

{

BMFECHEIEOTINZA IRepository 0

public interface IOrderRepository : IRepository<Order>
{

Order Add(Order order);

/...
}

HXEFRISUEILAIEESITAE, IS CHNINERNREEX, TIZERICMHER, Lo
PR R EAE RN GRS I MSENRS. BIZTE Repository #OPEMIZE, FILMRESZ TRt
&, B0 RRATR:

public interface IRepository<T> where T : IAggregateRoot

CIFR B F i i e /i A5 (i
BRI EERAT L ES SRR TN AER. BRBTTMR (WS, MmIFEMEE
1, FRLACHESHIHSRESEHIITTIAEZ TIAZIX A BiR.

SNRIFMA, FENAEUHEEEEAITZECMEIED, LUENBE (BI20 Web API f4ARSS) AEEEAKH
TEPREH CHERRIRRIZRIEER, BTXMIIZUHE Web API B2 RAYEHIRSERKENEN, &
LUREHEIERETARSR B EIRELSIRAVEI O, MBI, EERIITUATEEREIEE
Ee, BeUEFE TN FRIZ BRI AT,

SHIEFRERTRSAN, FERENE, ETHEFETHRE NN, XRIFEERNGE RES
—. B, RENZSHEAEME. HR, HEFCRIBESRKEZUNMEEULER, UEA—
¥, ETHEFONTZEMAMARETULN. REETRHRTUHMES MY, BETHIEESENR
vy n sl

MNKERDBRAERERTN, NAZEMZERFHRIFUESLR. XEERECHERER
., —BEIBBEN TSR, MBEEIMT CHERBRIERRT. XEEQETET IEEAE R
BECERETIK., £ DDD AREREEEN—FHLFA.

BIFEEL SIH AT HIER(DAL 38 EzlAIXSY
LR EERTEIRLIE T EESANERE. SHERTRBEIERC A TIFRTYR L
(£ EF ={EF8 DbContext) HATHIER(E, (BXLBREARIIAINIT.

TIRRTRITESNEAN. BRI FRIBANES R, BRR, BERE—MSERAFEE
(AERLGER) . FrEfEA. EFIMRESERNZSZPNE, XILRNEMBRS N IEESRSE

_[%_a-& o
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SRENAEIIE AR, MEBHRITES MIANERIE. BRTFPIUE SN BEISCIRETREEFE
PRORREFET TIERTEI. £ EF o, T{RETRIUH DbContext SEHL,

KEBDZRT, WEECRXFRERNET, LSRN AR TR —ERIaek. It
G, BT EEIERER LNSESEE, RAMERREFRIEARNESHN—H0RR. SHEdEE
PUTIFSIRSIR(FELL, XFSNESR. BELATIETR) ORM BEBEET DER—FSPHIS N EHiR
8, MARSVNIFIRIRAISESZERME, RUEIERERTRT.

BIEFEHEFRI

EF EAREE, CIZEEX CiEEER, 1XthE eShopOnContainers F1TEMARS RS, B
Z7E DDD 21+, EEENET UEMF A+, XHARVERE.

1N, Jimmy Bogard fEAABIRHERR SRR :

XA FEEFRREARIRIZ. FBAITERCHE, FER N NEE T EIFA I HIIEEH .
XBE A EeiET DediatR (& Command FIRIA. FalLAEBIFRAELEHIGEST, HIFHTER
BHTAEAREIR, FelBHET= mock ZEHICHE - Zol AT B S LRI T2 i, CQRS
ERERNITHFEECHET.

ENRINECHRER, BRMEFRINXIS DDD RIHHAERE, MERSEEUIEE—H,
Itt, BB RREEN S ERCHEEL.

HithZR
BN

e Edward Hieatt 1 Rob Mee. Bfii&Ez{
http://martinfowler.com/eaaCatalog/repository.html

o  GfERR
https://msdn.microsoft.com/library/ff649690.aspx

o  BffiRz: —MEIESAHR
http://devig.com/repository-pattern/

e  FEric Evans. $#IRENIGIT: MR OERERNMZIE (BiE: SIECHIENNITIE)

https://www.amazon.com/Domain-Driven-Design-Tackling-Complexity-Software/dp/0321125215/

TAREATTIRT

e  Martin Fowler. T{E& izt
http://martinfowler.com/eaaCatalog/unitOfWork.html
e {£ ASP.NET MVC RIFFRCIR €figfl T/ TiEst

https://www.asp.net/mvc/overview/older-versions/getting-started-with-ef-5-using-mvc-
4/implementing-the-repository-and-unit-of-work-patterns-in-an-asp-net-mvc-application
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http://martinfowler.com/eaaCatalog/unitOfWork.html
http://martinfowler.com/eaaCatalog/repository.html
https://msdn.microsoft.com/en-us/library/ff649690.aspx
http://deviq.com/repository-pattern/
https://www.amazon.com/Domain-Driven-Design-Tackling-Complexity-Software/dp/0321125215/
http://martinfowler.com/eaaCatalog/unitOfWork.html
https://www.asp.net/mvc/overview/older-versions/getting-started-with-ef-5-using-mvc-4/implementing-the-repository-and-unit-of-work-patterns-in-an-asp-net-mvc-application
https://www.asp.net/mvc/overview/older-versions/getting-started-with-ef-5-using-mvc-4/implementing-the-repository-and-unit-of-work-patterns-in-an-asp-net-mvc-application

HURSTEL

SR, SMEIIMIE(Query-specification) 18z(, 2—MUEIKANIRITE, BRIRITARTRH
BEEHEFAD TUEMEE XRIEIA,

MSEBENSRENER., i, ATHEERFELRENSTER, JLURE—HELERA
2% (pageNumber, pageSize. filter &) BY PagedProduct #}it&., SARTE(E(A] Repository J5ik (IBHE
B— List () E#) $ES ISpecification 35, FIRIEIZMISIZITIEANEA.,

XA TR,
o MEBE—MALUTICHIERTR (TIAXXE—HE LINQ FE) .

o AUSAILARMRATRTTINLBRERIERR. WRFEXRUTH (BIA0E MVC RERR(E
Web APl BMELIR EFIIRSH) . ATLURIAERE.

o BALIERMEREREIRENEIERIN, IMEERRTLMIREIFEEE. XERTE
Web NRREFHHTERIIBHNFTE (XBEFR—MFER)  ABUTHREMEERZXL
TSRO,

TEERMEIREIIEEE eShopOnweb:

// https://github.com/dotnet-architecture/eShopOnWeb
public interface ISpecification<T>

{

Expression<Func<T, bool>> Criteria { get; }
List<Expression<Func<T, object>>> Includes { get; }
List<string> IncludeStrings { get; }

}
TIENBEaI{ER Entity Framework Core 2.0 SEIIHISIERTC, LARANEIMIE(T] Repository Z:{FFE.

BERR: MBEAR—MEARME, ALERARSGNER, WTRRAZR. FA—fhgRl/~R
8, TERUBRGCES R, BEEESHLIREFRMIESINGE (W Ling FIRAIVRZIRA.

Hfth iR
o g

http://devig.com/specification-pattern/
e  Evans, Eric (2004). {Aia3RE0i&T Addison-Wesley. 58 224 Ta.
e Martin Fowler: ##&
https://www.martinfowler.com/apsupp/spec.pdf
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https://github.com/dotnet-architecture/eShopOnWeb
https://github.com/dotnet-architecture/eShopOnWeb
http://deviq.com/specification-pattern/
https://www.martinfowler.com/apsupp/spec.pdf

{§F8 Entity Framework Core LIS Z BEETHERS

FEERXZREERERE, a0 SQL Server, Oracle 8 PostgreSQL B, ZINAIAREET Entity
Framework(EF)SEEIMFAZ. EF X35 LINQ, FHARBURM TERERINSR, HEBIAIFAMEUEER
F.

{E9.NET Framework B9—&B43, Entity Framework BRIKHIFGSE., 1EER.NET Core B, tBRALZ{FEA
Entity Framework Core, 5.NET Core Z5{ll, BRILUB{TIE Windows B Linux £, EF Core XJ Entity
Framework 1T T REES, mR/IMARIERRE T EEA0MEEN0H.

Entity Frameowrk &7}

Entity Framework (EF) Core B—FfMiZE4%. nI¥ B, BEEHRITMMESRREIR AR, 7 2016 &
FHA# S | \.NET Core,

HF1E Microsoft M E4EH THX Entity Framework Core BINA, XEREHENHXLEEAYE

.
HithFiR

e  Entity Framework Core
https://docs.microsoft.com/ef/core/

e (& Visual Studio B ASP.NET Core 11 Entity Framework Core A
https://docs.microsoft.com/aspnet/core/data/ef-mvc/

e DbContext 2
https://docs.microsoft.com/ef/core/api/microsoft.entityframeworkcore.dbcontext

e EF Core Fl1 EF6.x B9%ILL
https://docs.microsoft.com/ef/efcore-and-ef6/index

M DDD #1f§ & Entity Framework Core RYEfiZRS

M DDD HIMIERE, EF MEEREHZ—ZREER POCO RUSHITHIHSLIR, 7E EF ARiBHFRJ9 POCO )
ABASESEIR, SNSREER POCO YRIESEIR, IBHEELSHUEIFANWEIANT, BREFANEEMERLLEN
EBRRIEN.

R{E DDD #&83(, M STESLIRSEPEARmT/AMMN, LIMBELEEAIE ST LUEEIAEZE, ik
AIHANY. LA DDD 5, AWFATHRRFSAESREENRARF L. Bk, MZzEEE—L75
EREFIMALARATR AT LAEHFRIBIMES, DREREXEERE, MZ&ERITATIRE.

M EF Core 1.1 FF#f, AT i#EXL DDD 3K, AJLMESLIRPERLAFER, MAFAHENE. NRAHE
SSRFERAESNERAIE), ATLAR BB ERmAEE M, AT LAERMBRIEEIRESRS.
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https://docs.microsoft.com/en-us/ef/core/
https://docs.microsoft.com/en-us/aspnet/core/data/ef-mvc/
https://docs.microsoft.com/en-us/ef/core/api/microsoft.entityframeworkcore.dbcontext
https://docs.microsoft.com/en-us/ef/efcore-and-ef6/index
http://deviq.com/persistence-ignorance/
https://ayende.com/blog/3137/infrastructure-ignorance
https://ayende.com/blog/3137/infrastructure-ignorance

Ete, IAERTLAERZEEY IReadOnlyCollection<T> AT EMXIESHITRIELAE, £EHHIFA

BFE (40 List<>)3ZHF EF AN, LABURRARY Entity Framework FEE GBS [Collection<T>,

XEREEAFEARTLAERRXLAENEEESTHFINSMRINE. XM geitiEES DDD A=
W

ELFFRIE IReadOnlyCollection XISRATRILUFEREFAGES, WT™MLIBRR:

public class Order : Entity
{
// Using private fields, allowed since EF Core 1.1
private DateTime _orderDate;
// Other fields ...
private readonly List<OrderItem> _orderItems;
public IReadOnlyCollection<OrderItem> OrderItems => _orderItems;
protected Order() { }
public Order(int buyerId, int paymentMethodId, Address address)
{
// Initializations ...
}
public void AddOrderItem(int productId, string productName,
decimal unitPrice, decimal discount,
string pictureUrl, int units = 1)
{
// Validation logic...
var orderItem = new OrderItem(productId, productName,
unitPrice, discount,
pictureurl, units);
_orderItems.Add(orderItem);
}
}

7ER Orderltems B RBE#FFI IReadOnlyCollection<Orderltem> RisEfia], ZERIRRIERY, FEitke]
ARG LEE RS NSRS T

EF Core 1@t 7 — MG UUEiR B SRS B IR SR FEE M A S S RUEERLRY T IE. 12315248 NET POCO
5B, EAMSHRMESONAERAR, EZMGTRED, FEREFRIIGUEENMES. T3
OnModelCreating &g, B=RBEERK EF Core BT BRIZFERIAIA Orderltems [EiE,

// At OrderingContext.cs from eShopOnContainers

protected override void OnModelCreating(ModelBuilder modelBuilder)

{
/] ...
modelBuilder.ApplyConfiguration(new OrderEntityTypeConfiguration());
// Other entities’ configuration ...

/] ...
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// At OrderEntityTypeConfiguration.cs from eShopOnContainers
class OrderEntityTypeConfiguration : IEntityTypeConfiguration<Order>

{

public void Configure(EntityTypeBuilder<Order> orderConfiguration)

{
orderConfiguration.ToTable("orders", OrderingContext.DEFAULT_SCHEMA);
// Other configuration
/...
var navigation =
orderConfiguration.Metadata.FindNavigation(nameof (Order.OrderItems));
//EF access the OrderItem collection property through its backing field
navigation.SetPropertyAccessMode(PropertyAccessMode.Field);
// Other configuration
/...
}

(EARFERMAFEMRS, Orderltem SHAKIRITAZE, BUIER List<Orderitem>ElE—HtF, BRERE
TEANIA)ES AddOrderltem()75i%, FTRITERNINHIN. EITAMEIERIE—RE, FEEMRS
(ERZ AR R RN IS P ER R —EL

{§ [ Entity Framework Core SEIEEN B fi%

EXNEE, BHERER—MEFUTENR, BIESIT (EF Core RAY DbContext) WMERIEIERAM
BRI, TR,

// using statements...
namespace Microsoft.eShopOnContainers.Services.Ordering.Infrastructure.Repositories
{
public class BuyerRepository : IBuyerRepository
{
private readonly OrderingContext _context;
public IUnitOfWork UnitOfWork

{

get

{

return _context;

}
}
public BuyerRepository(OrderingContext context)
{

_context = context ?? throw new ArgumentNullException(nameof(context));
}
public Buyer Add(Buyer buyer)
{
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return _context.Buyers

.Add(buyer)
.Entity;
}
public async Task<Buyer> FindAsync(string BuyerIdentityGuid)
{
var buyer = await _context.Buyers
.Include(b => b.Payments)
.Where(b => b.FullName == BuyerIdentityGuid)
.SingleOrDefaultAsync();
return buyer;
}

}
}

TR, 1E/9M4], IBuyerRepository KRB WMHREE, (B CHELINEEIFAEMEZEMETTH
Y.

EF DbContext IBIT{KIIFE NIRHAIEIERE. SERE— HTTP B EERFEZS I eHER, X558
loC 2588 (TJ{#H services.AddDbContext<>BRIZE) HIBMALSEER (ServiceLifetime.Scoped)

ECHPLINIGE (FHf. FE55H)

BN eMERT, BNAENBREFEXRGTIESTRNSIFAMLSE. HicE, EREFE
KEMHEFE—N—KER. FEEREGRTARIRATREE EF XRERNBMARIFER. Fia0, L57]
BERTE AR F LIS MITRIT.

FF eShopOnContainers FiTEAARSSAIMIRSHBET CQS/CQRS, REHEIRBAEEEE XY

BHEPIIHN. FRARFUTBEREEFRTERFTEZENEINEKE, MAZRTREG. 8IRENEENX
BfEH DDD, NEEZNHNASHEEX CHEEE—LEMSEESDE, BRETNRRENIIE

EI75iE. 5190, BuyerRepository BHESEIL Y FindAsync 73i%, BRI FAFREE IR RKEREIFEZR

TERRER E LR ES T

(BRFIANE, EETRIAEIEN CQRS EifjT, ERET Dapper BSLIN, HIESLHL 7 H5REIEHE
Rt R RS E PN RRIEIRTS A,

XL EEX CHESE#AER EF DbContext

Entity Framework DbContext SREF T{RERTTCHERT., FTERMICIBEER, HIanEd ASP.NET
Core MVC RUi=HlIzRfERA. BItAILIBIE&EAS, 40 eShopOnContainers R CRUD BRHIRSS
. EEEEEBRBRT, JERERRE(ER DbContext 38, TFESFFARARIEZIXEHAY.

(ERELUES VMRS HNAR, SCMBEEXNEHEERNSE. TIFRTIeHEN AT HREM!
BMAR, LMESN REFIUEEEERS. SCXEARE A TS SRR,
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£& 9-18 hAJLABEIAERGHE (EiEEA EF DbContext) S5EACHEINKE, X{EEELIXLGE
BhRES.

AERCHE (EHEhE
M HIss B SRR TEiEHIsSFOSHERE E T 2 B E &SRR
BArTiateT LA SR LGB T
Web R332 Web JEs5=8 Web IR53E8
(Kestrel, 11S£) (Kestrel, IS £5) (Kestrel, 1IS£5)
} } )
iEIsE s R E i AT 1ZHIRE R E

DbContext 1

T{EEHI (DbContext)

Entity Framework Entity Framework
— -

E]9-18. [EHEEX CIE5S@HF4L DbContext

BRIURTE ZFNERE, ITLUAEICHE, SuRIUBNTIRET. BREMRNCHEME T, MR
BN TFRTTREE L ERN.

HEENBNAER, BRNMBRBENSWTTE ASP.NET Core RT{ERY, LARS{ERCHERTZMME
SCIRAY,

A=<, BEXCHEESEAZIERSZMERA T, BERTUNNAAEESE, WmRUK
HEIEIY Entity Framework 5AJSCRREERE, BPAXARETTN, MESMAULN, EESEIE,

WNEREZFEA DbContext, NME—RNEREEFERAEEELRIBRIANESF SQL Server RIE1TEIT.
BB EUER AR ECHEKIIETIEIMNI SR EEUE. X8, TSR MVC =588,
loC B2l EF DbContext #1 IUnitOfWork SEfI4anEHA

DbContext 3488 (LA IUnitOfWork SIS 8R5E) tJabEEAER— HTTP BTSRRI S N eEEHE., 4
N, JBEFHITIHRMELIGIBZANRER, BB (UNEAERT 2N CHER. YRETFENR,
O 1UnitOfWork 24T ER—EB7, MAE EF Core 258,

73Ut DbContext YFSRLFIMRIGARSSHILE B EIRRIRE S ServiceLifetime.Scoped, #£ ASP.NET Core
Web API TIE, M Startup.cs SX{4AY ConfigureServices J5i&ARsERT services AddDbContext 7E loC &
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public IServiceProvider ConfigureServices(IServiceCollection services)

{

// Add framework services.
services.AddMvc(options =>

{
options.Filters.Add(typeof(HttpGlobalExceptionFilter));
}) .AddControllersAsServices();
services.AddEntityFrameworkSqlServer()
.AddDbContext<OrderingContext>(options =>

{
options.UseSqlServer(Configuration["ConnectionString"],
sqlOptions => sqlOptions.MigrationsAssembly(typeof(Startup).
GetTypeInfo().
Assembly.GetName().Name));
}s

ServicelLifetime.Scoped // Note that Scoped is the default choice
// in AddDbContext. It is shown here only for
// pedagogic purposes.

)3

ARLE DbContext SEAIMUIETVEZE /9 Servicelifetime.Transient &Y, ServiceLifetime.Singleton,

loC BEIREEEHIRYEas R

B, CEEGREEEEIZRENERE (Autofac Y InstancePerlifetimeScope) , tEATREEEFSHY
(Autofac Y InstancePerDependency) , {BRZSEAIEREBERERR, RBSERFLHEESL.

// Registering a Repository in Autofac IoC container

builder.RegisterType<OrderRepository>()
.As<IOrderRepository>()
.InstancePerLifetimeScope();

BEE, N5 DbContext IRENEFS, (InstancePerLifetimeScope) 4#pfEHER (DbContext HIERIA
A | RS CHEERRGIERRER, TaaSEmENH KB,

Hith&=R

o £ ASP.NET MVC FFRsCIl &gl TR TR
https://www.asp.net/mvc/overview/older-versions/getting-started-with-ef-5-using-mvc-
4/implementing-the-repository-and-unit-of-work-patterns-in-an-asp-net-mvc-application

e Jonathan Allen. {§Ff Entity Framework, Dapper #l Chain B & i#i&z{LINRAE
https://www.infog.com/articles/repository-implementation-strategies

e Cesar de la Torre. ¥Jtb ASP.NET Core l1oC B22IRZSAI4EASEHAFN Autofac loC BEEsChIBE

https://blogs.msdn.microsoft.com/cesardelatorre/2017/01/26/comparing-asp-net-core-ioc-service-life-
times-and-autofac-ioc-instance-scopes/

221 TEIR %S Bk DDD i1 CQRS W7 x%hlk 4% 4 4 1tk


https://www.asp.net/mvc/overview/older-versions/getting-started-with-ef-5-using-mvc-4/implementing-the-repository-and-unit-of-work-patterns-in-an-asp-net-mvc-application
https://www.asp.net/mvc/overview/older-versions/getting-started-with-ef-5-using-mvc-4/implementing-the-repository-and-unit-of-work-patterns-in-an-asp-net-mvc-application
https://www.infoq.com/articles/repository-implementation-strategies
https://blogs.msdn.microsoft.com/cesardelatorre/2017/01/26/comparing-asp-net-core-ioc-service-life-times-and-autofac-ioc-instance-scopes/
https://blogs.msdn.microsoft.com/cesardelatorre/2017/01/26/comparing-asp-net-core-ioc-service-life-times-and-autofac-ioc-instance-scopes/

RIRGT

RIGHRRA R MERNRFEEEEPNREE. EXEETNe TSR (A mei] Seu) 40
MRTERBREIERERNE, EF RESE L& X MR, LOEMRTEM "RE2MHA? " &
"EREBNEN? " NEE, SEBEETOEMBRRE, RIEAERINELER |d £RE.

RIBAE, B TREISIRERMSIEIEA DbSet<TEntity> BHABRINR, XEETERE LT
AUSEIR, AISRIRBISESLIRIR AL DbSet<TEntity>{H, NIHFERARS.

HHEHmICS Fluent API
BRZEMY EF Core UE, HAPAERH AR OnModelCreating FiEFHIEURIRCEL Fluent API i
1TEHL.

HIEIRC OV SAMEEIEASER, M DDD BEXEEERAMNSGH. XERNSHERSENMSE
SRR EIRIRC RIS MEEL, 5—75@, Fluent APl RIEXEURISANEMIMEFARATE
FREIR—M TR, EALMERERTIEN, FESHANERRIRES.

Fluent API 5 OnModelCreating 5;%
WLEFRA, T ERLEAS, FILIZE DbContext PSR OnModelCreating 753,

eShopOnContainers HRJ Ordering ARSI AR ERAT LM BHAIIRGTFIECE, W TSR,

// At OrderingContext.cs from eShopOnContainers

protected override void OnModelCreating(ModelBuilder modelBuilder)

{
// Other entities’ configuration ...
modelBuilder.ApplyConfiguration(new OrderEntityTypeConfiguration());

// At OrderEntityTypeConfiguration.cs from eShopOnContainers
class OrderEntityTypeConfiguration : IEntityTypeConfiguration<Order>
{
public void Configure(EntityTypeBuilder<Order> orderConfiguration)
{
orderConfiguration.ToTable("orders", OrderingContext.DEFAULT_SCHEMA);
orderConfiguration.HasKey(o => 0.Id);

orderConfiguration.Ignore(b => b.DomainEvents);

orderConfiguration.Property(o => o.Id)
.ForSglServerUseSequenceHiLo("orderseq"”,
OrderingContext.DEFAULT_SCHEMA);
//Address Value Object persisted as owned entity supported since EF Core 2.0

orderConfiguration.OwnsOne(o => o.Address);
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orderConfiguration.Property<DateTime>("OrderDate").IsRequired();
orderConfiguration.Property<int?>("BuyerId").IsRequired(false);
orderConfiguration.Property<int>("OrderStatusId").IsRequired();
orderConfiguration.Property<int?>("PaymentMethodId").IsRequired(false);

orderConfiguration.Property<string>("Description").IsRequired(false);

var navigation =
orderConfiguration.Metadata.FindNavigation(nameof(Order.OrderItems));
navigation.SetPropertyAccessMode(PropertyAccessMode.Field);

orderConfiguration.HasOne<PaymentMethod>()
.WithMany()
.HasForeignKey("PaymentMethodId")
.IsRequired(false)
.OnDelete(DeleteBehavior.Restrict);

orderConfiguration.HasOne<Buyer>()
.WithMany()
.IsRequired(false)
.HasForeignKey("BuyerId");

orderConfiguration.HasOne(o => o.0OrderStatus)
WithMany()
.HasForeignKey("OrderStatusId");

}
FAITLAFERI— OnModelCreating 55 iREFTA Fluent AP BT, (BRFIREHTOX, HE

BENERER, 8P, WRPIF7R. TEENTRBIARIER, ALAIERREESSREER
RISLIRSEEL,

REFHRBER 7 BXUENAMRET, B2 EF Core AEREEEMRIF ST, ELESLIRIERF, &
BIRSHIREIREELD.

EF Core g Hi/Lo &£
PARBEEEB S ETERT Hi/lo EiFFRAXEFARNRER,

Hi/Lo EiAEZEW—EIRER. BERR, Hi/lo BIARTARPIVTOIE NIRRT, MABEL
BT ERIEERR . X(EEFA T LA BIFHAERIRRST, sGERREIEERS] ID —F.

Hi/Lo BikiliR T EE PinMARELIRETEMRTE Id B9H. EXBERLEWRERAHE. BT
TERRE, WEEREEHE:

o THUAT{ERRITIEL
o  AFEHY DBMS FFFIAEERH AR
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https://vladmihalcea.com/2014/06/23/the-hilo-algorithm/

o 5Sf{EMA GUID XARE, ATEMATZIERIRRRT
EF Core {#F8 ForSqlServerUseSequenceHilLo /5i537#F Hi/Llo &%, WNEIEAIHIFATR.
BETFERTI S5 £

fEBAM EF Core 1.1 FHAIEINAMSE, FAITLAERSGEUERESREIZIFER, AILAAERSLRSEHAME
mEkE, RIERPFIRGFEIFER. MTAFENTAINBLANAEPRE, BEAERAEFR.

HATITERENZEREEES, U0 List<>FZERMATIGRIE. E3Oex 4R B S R R TX —
=, (BEEXELAER{IEER PropertyAccessMode.Field FRE HAE =i,

{£ EF Core HHEfEZFIBIE, B IIZEN =R ID
£ EF Core 1, R FRMRELASERTAFHENEY. XERBEAIESIRSEEMIRERFIRT

ChangeTracker &4,
SCIRHESIRTL

IFUN SR ERD N BB, FSEL, 2FRE(Query-specification pattern), E—FheUEIKENIZIT
B, BRI ARERR A EAHE RN D TUBEE A EI.

ASRNBENSRENEIR. flg0, ATHEERREL~mNoRER, JUETEVERASH
(pageNumber, pageSize, filter &) AY PagedProduct #it&, BESTE(E(A] Repository F5i% (BEE—
N List0EF) F, S ISpecification X5, HiREZAMI&EITTEIMNEIS,

THEERIHEERFIIERE eShopOnweb:

// GENERIC SPECIFICATION INTERFACE
// https://github.com/dotnet-architecture/eShopOnieb

public interface ISpecification<T>

{
Expression<Func<T, bool>> Criteria { get; }
List<Expression<Func<T, object>>> Includes { get; }
List<string> IncludeStrings { get; }

}

BEfe, ERRIASESSAITISEI.

// GENERIC SPECIFICATION IMPLEMENTATION (BASE CLASS)
// https://github.com/dotnet-architecture/eShopOnWeb

public abstract class BaseSpecification<T> : ISpecification<T>

{
public BaseSpecification(Expression<Func<T, bool>> criteria)
{
Criteria = criteria;
}

public Expression<Func<T, bool>> Criteria { get; }
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http://stackoverflow.com/questions/282099/whats-the-hi-lo-algorithm
https://docs.microsoft.com/en-us/ef/core/api/microsoft.entityframeworkcore.changetracking.changetracker
https://github.com/dotnet-architecture/eShopOnWeb
https://github.com/dotnet-architecture/eShopOnWeb
https://github.com/dotnet-architecture/eShopOnWeb

}

public List<Expression<Func<T, object>>> Includes { get; } =
new List<Expression<Func<T, object>>>();

public List<string> IncludeStrings { get; } = new List<string>();

protected virtual void AddInclude(Expression<Func<T, object>> includeExpression)

{
}

Includes.Add(includeExpression);

// string-based includes allow for including children of children
// e.g. Basket.Items.Product
protected virtual void AddInclude(string includeString)

{
}

IncludeStrings.Add(includeString);

THIRIIEE(ER basket B9 1D, Zi{FF3 basket Fr/EAYESR ID IELEEA basket SLIR, EIFIRAIINEL
basket BNINE&ES.

{

// SAMPLE QUERY SPECIFICATION IMPLEMENTATION

public class BasketWithItemsSpecification : BaseSpecification<Basket>

public BasketWithItemsSpecification(int basketId)
: base(b => b.Id == basketId)

{

}
public BasketWithItemsSpecification(string buyerId)

: base(b => b.BuyerId == buyerId)

AddInclude(b => b.Items);

AddInclude(b => b.Items);

REAIIABENZE EF Repositofy QA RIXLEASIIITESLIRSEES T HHTITISHRRINIEARRETE.

// GENERIC EF REPOSITORY WITH SPECIFICATION
// https://github.com/dotnet-architecture/eShopOniWeb

public IEnumerable<T> List(ISpecification<T> spec)

{
// fetch a Queryable that includes all expression-based includes
var queryableResultWithIncludes = spec.Includes
.Aggregate(_dbContext.Set<T>().AsQueryable(),
(current, include) => current.Include(include));
// modify the IQueryable to include any string-based include statements
var secondaryResult = spec.IncludeStrings
.Aggregate(queryableResultWithIncludes,
(current, include) => current.Include(include));
// return the result of the query using the specification's criteria expression
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https://github.com/dotnet-architecture/eShopOnWeb

return secondaryResult
.Where(spec.Criteria)
.AsEnumerable();

}
FRTERTIREE, MSETEEREEIEIIIN, SEERRILRER.

RERZENUMNEiEESIRE IQueryable, (BECIEEFFEREIIWE—RAERERSIEMIME. il
AJLAE LA List FiAHREEIXMA, 125 5FFEBHER IQueryable AR AERE—1THITEEM
BEMNEIAZE, EEERNERYIE.

Hitts R
o WGy

https://docs.microsoft.com/ef/core/modeling/relational/tables
e  {#FH HiLo 1 Entity Framework Core 4R
http://www.talkingdotnet.com/use-hilo-to-generate-keys-with-entity-framework-core/
s FEAFR
https://docs.microsoft.com/ef/core/modeling/backing-field
e Steve Smith. 7 Entity Framework Core FEJ3EEE S
http://ardalis.com/encapsulated-collections-in-entity-framework-core

. TR
https://docs.microsoft.com/ef/core/modeling/shadow-properties
o HlgER

http://devig.com/specification-pattern/

{8 NosQL FREREEEAIS A EALERE

{5F8 NoSQL UEREE(EAEIEEEMEZRNY, RIBEHAIASERZU Entity Framework Core B
ORM, MI&fERHR NoSQL 3 |Z224AY API, 4 Azure Cosmos DB, MongoDB, Cassandra, RavenDB
. CouchDB &} Azure Storage Tables,

{BE2EHEH NoSQL #iEE, TEHEXSMAEUER, 0 Azure Cosmos DB, MongoDB, Cassandra
3% RavenDB R, E|FAfEA DDD BREHLIRIHRELSEER EF Core ATiEVERDRIU, IRBIRER. FL
RRFENSE, (EREEIREENEREImZIT,

EERXESRRNEIEERN, THREGIIMNBEN, FHIL)9 ISON SRHERI. (RN UEERE
KBUBERE, SURENFERREEN. (A8 NoSQL iERER, MABRFERLIAEIIREIRSE, &
RLU(ER EF Core BEARE, EARANEIERFRR.

XBIETAMAISERF A MR, GNRET POCO SLARESCIIGIgHEEY, ERZEHIRAMIIILERR, 3B
AFRER S LRI R EAUFA MRS, EENKREE NosQL, AMXANMIZEIKIINE
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https://docs.microsoft.com/en-us/ef/core/modeling/relational/tables
http://www.talkingdotnet.com/use-hilo-to-generate-keys-with-entity-framework-core/
https://docs.microsoft.com/en-us/ef/core/modeling/backing-field
http://ardalis.com/encapsulated-collections-in-entity-framework-core
https://docs.microsoft.com/en-us/ef/core/modeling/shadow-properties
http://deviq.com/specification-pattern/

IR, FNEEUERSBIREISIHRAEER, FILREEXT X REEIERER NoSQL HURFREEREERE.
AEBRERRR, RASSTFANREFERAES.

PRIEESENEEEY, RERBEZS N TFESRERTLN. EXFERFS, EasiMFES
EHENIEEERE, F¥EM EF S2I{FFA UNION ALL IXH£AY SQL 1G], JIXREEURER NoSQL 2R
FEAE R RUSIER E— M ARIEINE, BINAEER. BIFEET AR EIEERS A
EFRIRTE SRR,

{&£F3 NoSQL #UERFRI—MFALRENENIRTEN, FILANIRERBGT. SUSRELERXREEE
FEEARIE.

AEETRSIRITOUSRERT, EREIEA NoSQL MM ESMEURE Rt ERX REIEERS 2,
AREGRERMUTEXESRALIEET RIS, BERHEMNITUEEXE "&" hrseRENRE

=
=5

FRIFEERANASFRNEYERER, TEAY JSON RBEITTRERESHRGIEEI., BRUTEIIE
eShopOnContainers 7~fflFPSEIIANI T B EE, {(BELAKBE{ER EF Core,

{
"id": "2017001",
"orderDate": "2/25/2017",
"buyerId": "1234567",
"address”: [
{
"street": "100 One Microsoft Way",
"city": "Redmond",
"state": "WA",
"zip": "98052",
"country": "U.S."
}
1,
"orderItems": [
{"id": 20170011, "productId": "123456", "productName": ".NET T-Shirt",
"unitPrice": 25, "units": 2, "discount": @},
{"id": 20170012, "productId": "123457", "productName": ".NET Mug",
"unitPrice": 15, "units": 1, "discount": @}
1
}

Azure Cosmos DB ¥1/&4 Cosmos DB API &1

Azure Cosmos DB 2 Microsoft X3 EF S BN RS o R SR EUEERSS. Azure
Cosmos DB 12 £ IkFTFEEIBRIZE, £ECCEEIEMFEIEMET B, 5 99 BRI MIEL
EWEGHE, 5 MEREXH—EMKFEURBRENST AN, FraXLwaBhiT ARt SLA 1244t
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https://docs.microsoft.com/en-us/azure/cosmos-db/introduction
https://docs.microsoft.com/en-us/azure/cosmos-db/distribute-data-globally
https://docs.microsoft.com/en-us/azure/cosmos-db/partition-data
https://docs.microsoft.com/en-us/azure/cosmos-db/consistency-levels
https://azure.microsoft.com/support/legal/sla/cosmos-db/

32fF. Azure Cosmos HIEEEREMZERS [$E, THRLEENEERRS|. mRSIFEERE, 8EX
. BE. BRI EIERE,

o? Azure Cosmos DB
@
/,,K;;-;‘;I;e’ Column-family Documents G;a;"‘n o
.
*—1 (= ]
— . LN J -
Global distribution Elastic scale out Guaranteed low latency Five consistency models Comprehensive SLAs

/E9-19. Azure Cosmos DB 227

TEfEF CHEBISCIZEBR S LART 24 Azure Cosmos DB API i, iZBE&ZR(TF EF Core F{EEFRAY C#
POCO 2k, XBIETMNAREFIEMIMEEPEREINGIN, NTUEA:

// C# EXAMPLE OF AN ORDER AGGREGATE BEING PERSISTED WITH AZURE COSMOS DB API
// *** Domain Model Code ***
// Aggregate: Create an Order object with its child entities and/or value objects.
// Then, use AggregateRoot’s methods to add the nested objects & apply invariants.
Order orderAggregate = new Order
{

Id = "2017001",

OrderDate = new DateTime(2005, 7, 1),

BuyerId = "1234567",

PurchaseOrderNumber = "P018009186470"

Address address = new Address
{
Street = "100 One Microsoft Way",
City = "Redmond",
State = "WA",
Zip = "98@52",
Country = "U.S."
}

orderAggregate.UpdateAddress(address);

OrderItem orderIteml = new OrderItem

{
Id = 20170011,
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ProductId = "123456",
ProductName = ".NET T-Shirt",
UnitPrice = 25,

Units = 2,

Discount = 0;

}s

//Using methods with domain logic within the entity. No anemic-domain model
orderAggregate.AddOrderItem(orderIteml);
// *** End of Domain Model Code ***

// *** Infrastructure Code using Cosmos DB Client API ***

Uri collectionUri = UriFactory.CreateDocumentCollectionUri(databaseName,
collectionName);

await client.CreateDocumentAsync(collectionUri, order);

// As your app evolves, let's say your object has a new schema. You can insert
// OrderV2 objects without any changes to the database tier.

Order2 newOrder = GetOrderV2Sample("IdForSalesOrder2");

await client.CreateDocumentAsync(collectionUri, newOrder);

MAHEJLAEE!, (ERUSHEEIATTSTN SEAZRE EF RIS AL = e R R U2
B9, FMMBPAERRFRIRSIRTERBRR GBI, FREMIL.

(BUHEENERE] NoSQL #ARREES, 5 EF Core Bl S X< REURERXATAEEREELL, KB
AP EIRET BET.

$1%3 MongoDB 1 Azure Cosmos DB SEI.NET {{#3

ENET Z2&r3(#H Azure Cosmos DB

HATTLANIEITERESHRY.NET fXFB1/3(a) Azure Cosmos DB E4ERE, FUSMIEIEAME.NET N FBfEF—
®E, 5N, eShopOnContainers Hf{ Locations.API 1 Marketing.API fARSSSCHL, FRLAB{TaTLA{ERS
Azure Cosmos DB E0ERE,

{BM Docker FFAINMERBESE, Azure Cosmos DB FE—LLpRH, BIfEEAE Azure Cosmos DB {f
BRI AT ANIEE (10 PC) FizfTAIBR . EZE 2017 FRERSTF Windows, A3ZHF Linux

°

7£ Docker HizfTEfles 2017, {BREE Windows 28 HIEfTHIEIAR Linux Fag. MR HBREFEE
E9 Linux e, XNFEMERESEAIGNE—NEE, ENBBIABERITTE Docker for
Windows EEFZ Linux 1 Windows g8, FrEaREMNASEER e ERER Linux 8¢ Windows,

FR/MdmRG RN, BRSO EERNATEREIEFERRFABRESEENSHR—EME, Bl
F&R/MEEMEZ BEIRER R IF—EL
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https://docs.microsoft.com/en-us/azure/cosmos-db/local-emulator
https://docs.microsoft.com/en-us/azure/cosmos-db/local-emulator

HIPHFFE/ Wit Linux/Windows &z5# Azure Cosmos DB {#/ MongoDB API

Cosmos DB #EEESz# MongoDB API for NET LAKASHE MongoDB &Y, XEKEBISFERNE
IXEIFERE, /9 MongoDB fRERIR FFERFR]S Cosmos DB J&(S, FHEH Cosmos DB #UEEEMIE
MongoDB #WERE, % 9-20 Fir.

H j O
nedes @ python’ {} ¢

’ ---------- ----------‘

MongoDB wire protocol

Azure Cosmos DB:
APl for MongoDB

& 9-20. {# MongoDB API #J1#iXi/5/E] Azure Cosmos DB

XE—MEESENAZE, ATLAFSEIES 138 Docker ERETHY Linux FE8HES, &9 MongoDB
Docker $5{& 2 #F Docker Linux Z528F0 Docker Windows BEERIZ LR,

WNE 9-21 F7s, 1EBIZfEA MongoDB API, eShopOnContainers ST AT &I ER MongoDB
Linux 0 Windows 2588, {BE(TaTLABBRIBEEE MongoDB = 8R35[F Azure Cosmos DB F4:F%
EA]YRE PaaS =#RTTZ4N Azure Cosmos DB,

A

Azure
Cosmos DB

I ocker E#l [
P MongoDB

. 4 BEHY [
[ [V\"elé:','a'P ' . MongoDB 0
I pl mongoDB ‘E%

Bes I
I Location RS

(eShopOnContainers) |

/& 9-21. eShopOnContainers (& MongoDB Zz5fHF & Hhigat & ~amt Azure Cosmos DB 15
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https://hub.docker.com/r/_/mongo/
https://hub.docker.com/r/_/mongo/
https://docs.microsoft.com/en-us/azure/cosmos-db/connect-mongodb-account

{E79 PaaS FNRJ¥ fEARSS . A7=3RRRY Azure Cosmos DB BJ#E Azure =mHIZEITRIZERL.

BHEMN.NET Core RS EAMFFA Docker T4 (BPTE Windows 10 I+EAL_E{FH Docker for
Windows) _Fizfr, tBEJEBERI4F=IAESF, U0 Azure AKS Ef, Azure Service Fabric Y Kubernetes,
BMERT, BAMGNERB.NET Core EHEAR, BAHEEE MongoDB &g, ENLRSER=FHY
Azure Cosmos DB SERMBAF=HUE,

WNER{EF MongoDB AP, —NEBRAYIFLE#E AT Z=R]7E MongoDB &} Azure Cosmos DB X MNRE
ES|ELiE1T, ALATBRIARNENZESS. (BEMEN T ROFI S EEIERES 2I8e, FRAX
ith APl (BNZAHBAY Cosmos DB API) E{EEHY.

FEH—PHRERPEEFER MongoDB 5 Cosmos DB, iE£(H: {§F Azure Cosmos DB A3,

P FEEFAY 5=t : MongoDB APl 5 Cosmos DB API

£ eShopOnContainers 1, FAIFEAT MongoDB API, EAFAINEEES SRR NoSQL HUE
FER—E0F R /MRAINE, XNEUEREE R AT Azure Cosmos FUEFE,

{BANERITHIEER MongoDB API if5ja] Azure 19 Azure Cosmos DB FIF4&r=RM B, NN ETTHHT
{5/ MongoDB APl 5{§ R34 Azure Cosmos DB API if5[a] Azure Cosmos DB #EFERTAYTHEEFO14RE
E£%. RBEEMERETEEMARE, FrLARTLA4EEER MongoDB API, FHREIRTSZHFFE NoSQL £tz
EES|E, &R Azure Cosmos DB FE{HI4SkAIIHAE, S MongoDB APl RFRIHTAAE
» WBEXFIRIFF.

LEIMRAI T AT LARE MongoDB &EEHEA Azure =RVE=EUREE, AR MongoDB Azure fi§5%, {BiX
A2 Microsoft F2#tAY PaaS fR55. EXMER T, Azure REEERHE MongoDB FURERT .

BEAE, XRR—MRERE, ILARMIEARSZETYT Azure Cosmos DB {#F MongoDB API, Hif&
A 1E eShopOnContainers HRRIMEETRRE, FEAXT Linux FESRNXEE S EAIEE. BIRIBEFLN
FRfE PRI E R KA B B RE.

1tf3: 7ENET Core [fifH1(EH MongoDB API

MongoDB API for NET &F NuGet &, FERNIZIFENBE MBS, FIWIE 9-22 A=Ay
eShopOnContainers HfY Locations.API,
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https://docs.microsoft.com/en-us/azure/cosmos-db/mongodb-introduction
https://www.mongodb.com/scale/mongodb-azure-service

4 5] Locations.API
&p Connected Services
4 ' Dependencies
P & Analyzers
4 @ NuGet
'B Autofac.Extensions.Dependencylnjection (4.2.0)
) Microsoft.Applicationlnsights.AspNetCore (2.1.1)
) Microsoft.Applicationlnsights.DependencyCollector (2.4.1)
) Microsoft.Applicationlnsights.Kubernetes (1.0.0-beta1)
) Microsoft.Applicationlnsights.ServiceFabric (2.0.0-beta1)
‘B Microsoft.AspNetCore.All (2.0.0)
.B mongocsharpdriver (2.4.4)
‘@ MongoDB.Bson (2.4.4)
‘@ MongoDB.Driver (2.4.4)
.B MongoDB.Driver.Core (2.4.4)
.B Swashbuckle.AspNetCore (1.0.0)
‘D Swashbuckle.AspNetCore.SwaggerUl (1.0.0)
P [ Projects
b B3 shK

Vv VvV VvV VvV VvV VvV VY Y¥

& 9-22. £ .NET Core IZSHH9 MongoDB API NuGet &5/
KFRE, ®EINMEARERE, TXEDINE.

MongoDB API {EEFHEE

BAREEN—MER, BTFENBEFRAESEPRERESIBRENSIE. LAIT2E
eShopOnContainers AT ERMREYRAI,

using MongoDB.Bson;

using MongoDB.Bson.Serialization.Attributes;
using MongoDB.Driver.GeoJsonObjectModel;
using System.Collections.Generic;

public class Locations
{
[BsonId]
[BsonRepresentation(BsonType.ObjectId)]
public string Id { get; set; }
public int LocationId { get; set; }
public string Code { get; set; }
[BsonRepresentation(BsonType.ObjectId)]
public string Parent_Id { get; set; }
public string Description { get; set; }
public double Latitude { get; set; }
public double Longitude { get; set; }
public GeoJsonPoint<GeoJson2DGeographicCoordinates> Location
{ get; private set; }
public GeoJlsonPolygon<GeoJlson2DGeographicCoordinates> Polygon
{ get; private set; }
public void SetLocation(double lon, double lat) => SetPosition(lon, lat);
public void SetArea(List<GeoJson2DGeographicCoordinates> coordinatesList)
=> SetPolygon(coordinateslList);
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private void SetPosition(double lon, double lat)

{
Latitude = lat;
Longitude = 1lon;
Location = new GeoJsonPoint<GeoJlson2DGeographicCoordinates>(
new GeoJson2DGeographicCoordinates(lon, lat));
¥
private void SetPolygon(List<GeoJlson2DGeographicCoordinates> coordinatesList)
{
Polygon = new GeoJsonPolygon<GeoJlson2DGeographicCoordinates>(
new GeoJlsonPolygonCoordinates<GeoJson2DGeographicCoordinates>(
new GeoJlsonLinearRingCoordinates<GeoJson2DGeographicCoordinates>(
coordinatesList)));
}

BEAITLAEEIRE MongoDB NuGet S —LE/EHFN2LEY,

NoSQL B EIEFFEESVWIBIEXRESEMEIRE. EAGIG, FiUEESHRAEmEITY
MongoDB 28!, Lkill GeoJson2DGeographicCoordinates,

LIRSS

£ eShopOnContainers 1, FAIQET — M EEXNEUEE LT, EXEH(IIEITIRIERGER
#WEEEF] MongoCollections, #1TMUEBRTR.

public class LocationsContext

{
private readonly IMongoDatabase _database = null;
public LocationsContext(IOptions<LocationSettings> settings)
{
var client = new MongoClient(settings.Value.ConnectionString);
if (client != null)
_database = client.GetDatabase(settings.vValue.Database);
}
public IMongoCollection<Locations> Locations
{
get
{
return _database.GetCollection<Locations>("Locations");
}
}
}
ROFEE

BEfE, MIEM CHLES (40 Web API #Z=5IB8sk B EN GfiEE) &, @Y MongoDB APl #{T&EIGRY, A
LURBZRMCAS, _context WHRE EIREIAY LocationsContext Z8AYLA,
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public async Task<Locations> GetAsync(int locationId)

{
var filter = Builders<Locations>.Filter.Eq("LocationId", locationId);
return await _context.Locations
.Find(filter)
.FirstOrDefaultAsync();
}

7£ docker-compose.override.yml X{¥H{EFIHIZZEE ) MongoDB £/5E

7£6152 MongoClient XI5RAT, FrFBEAISEIAITFRE ConnectionString $5[E eShopOnContainers AYIE,
BERTLAFEA At MongoDB Docker 2588, tHAJ#EME "47=" Azure Cosmos DB #UREE, 1ZEEFTH
3kB8 docker-compose & Visual Studio #PZERITE docker-compose.override.yml 3 {4HENXAY
envitronment &, T yml BT,

# docker-compose.override.yml
version: '3’
services:
# Other services
locations.api:
environment:
# Other settings
- ConnectionString=${ESHOP_AZURE_COSMOSDB: -mongodb://nosql.data}

ConnectionString IMET 2R ENXA, EIINERETH Azure Cosmos DB iEHEFFFER.env X {FH
FENXY ESHOP_AZURE_COSMOSDB £/5% &, EiiHAI="HI Azure Cosmos DB #ifERF.

EXEETLAEER, %8 Azure Cosmos DB IEEFFFE gloval ITREZTEM.env XX, 7E
eShopOnContainers HFR{EEEIVGE.

# .env file, in eShopOnContainers root folder

# Other Docker environment variables
ESHOP_EXTERNAL_DNS_NAME_OR_IP=localhost
ESHOP_PROD_EXTERNAL_DNS_NAME_OR_IP=<YourDockerHostIP>

#ESHOP_AZURE_COSMOSDB=<YourAzureCosmosDBConnData>
#0ther environment variables for additional Azure infrastructure assets

#ESHOP_AZURE_REDIS_BASKET_DB=<YourAzureRedisBasketInfo>
#ESHOP_AZURE_SERVICE_BUS=<YourAzureServiceBusInfo>

AN EGE ESHOP_AZURE_COSMOSDB $¥#4T, FERAM Azure S8 JPSEENAYELSE Azure Cosmos
DB &R TEH, ERT£: 15 MongoDB [ HERFIEREZ Azure Cosmos DB,

ANER ESHOP_AZURE_COSMOSDB £FZEAT, BlfEenv HHEREYE, BBAKERBEIA MongoDB
EEFRH, 1ZEEFRFBISMEAE eShopOnContainers FEFEAIAME MongoDB B2, 128858/
nosql.data, £ docker-compose /4, NT.yml AR,

# docker-compose.yml
version: '3’
services:
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https://docs.microsoft.com/en-us/azure/cosmos-db/connect-mongodb-account

...0ther services...
nosql.data:
image: mongo

Hith iR

73 NoSQL ¥R EERISUISEEEIR
https://docs.microsoft.com/en-us/azure/cosmos-db/modeling-data

Vaughn Vernon. BRI IRENZIT R STFE?
https://vaughnvernon.co/?p=942

Azure Cosmos DB 7148: THIR MongoDB [ API
https://docs.microsoft.com/en-us/azure/cosmos-db/mongodb-introduction
Azure Cosmos DB: {§[ .NET 11 Azure | JP#33 MongoDB API i Web K3
https://docs.microsoft.com/en-us/azure/cosmos-db/create-mongodb-dotnet
EAFAFINXAIER Azure Cosmos DB {FEEE
https://docs.microsoft.com/en-us/azure/cosmos-db/local-emulator

18 MongoDB [ Fi%#%%l Azure Cosmos DB
https://docs.microsoft.com/en-us/azure/cosmos-db/connect-mongodb-account
Cosmos DB 1&#128AY Docker (& (Windows &%)
https://hub.docker.com/r/microsoft/azure-cosmosdb-emulator/

MongoDB Docker 8{% (Linux #1 Windows &&8)
https://hub.docker.com/r/ /mongo/

Fd MongoChef (Studio 3T) if5|8] Azure Cosmos DB: MongoDB P API

https://docs.microsoft.com/en-us/azure/cosmos-db/mongodb-mongochef

iR R A EF] Web API

{5F3 SOLID [RFIM&KHEHEN

SOLID RN Z BT AT RIS NARERFIIRERA, FINAT AT AR DDD RCAIRAR
5. SOLD 2AMEMFENNES:
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EB—BAZRJEM (Single Responsibility principle)
FAFER (Open/closed principle)
ZEECEHRJEN! (Liskov substitution principle)
EOSEEREN (Inversion Segregation principle)

{KEMEIE RN (Dependency Inversion principle)

TEUIRSS it DDD A1 CQRS Wik 45 5 4

L
S
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https://docs.microsoft.com/en-us/azure/cosmos-db/modeling-data
https://vaughnvernon.co/?p=942
https://docs.microsoft.com/en-us/azure/cosmos-db/create-mongodb-dotnet
https://docs.microsoft.com/en-us/azure/cosmos-db/local-emulator
https://docs.microsoft.com/en-us/azure/cosmos-db/connect-mongodb-account
https://hub.docker.com/r/microsoft/azure-cosmosdb-emulator/
https://hub.docker.com/r/_/mongo/

SOLID FEESIMANRIT N BEFEHIRSHINEBEFA B EN AR R, E5WHTX, M2
ESNEEFISRARITERX. REIRREIERT, TLULERIISEUMEMESHERERS, XL
EFihAERE DDD = ERISCH,

DI @SLIRIEERUN—MA R, BalsSENSAIKEZ BN55HEE, MASEREIOL, SfiE

F#SS | RTRAR, KRFFRERATHITHEIRERNISEIRM (3 "EN" ) B3R, BE, RBIEE
EREAEBAELRE, MMSEREEEBEN. DI BEETIFEAEHIREE (loC) 788, ASP.NET Core
RET—MERENNE loC FaE, BRBILAEREM loC 588, 0 AutoFac 8 Ninject,

EBILIEME SOLID [RI, FHAIMKBEARSTEE/N. oBRREFFAZ TN, ENEAEMERSEAS
RIS ENEIZE? NRBITEREER DI, BIARFTEEEWERBNSHNEHITLURS S
AR —R. MREELSKH, XEEE—MES (BRENRE) - BEUXHESEERZT,
R R] BEE R R —ERZR RN,

SOLID FRNAEBN AT A UGN —4T, ElNMEEAERATGXEERERETTHE.
Hfth iR

e SoOLID: Eififi oopP [RRY
http://devig.com/solid/

o IEHIREBRIKFENME
https://martinfowler.com/articles/injection.html

e Steve Smith. New E—FhE7K
http://ardalis.com/new-is-glue

{£F Web API EIRHERS N BE
ERRE NS B EI SIE A BIR AR

g _E3ZRrIA, N RERMEAIEEAEIVT mAY—ERoRSCM. GI7E Web API BIEEE MVC Web J AR
Brh. 7EfEF ASP.NET Core HEZRYMIRSS S, NAEEFER Web API FE, WIRFALEIGHEE ASP.NET
Core (HERMZRIIFNIZHIER) AIBONEEXNBERBFOE, &SN AERAERIRAIEES,
(EXZATiER.

f5Uan, ITERGIBRSSHIN RS RSN Ordering AP TREBY—EBS (ASP.NET Core Web API TiH
), 40El 9-23 Fr.
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http://deviq.com/code-smells/
http://deviq.com/solid/
https://martinfowler.com/articles/injection.html
http://ardalis.com/new-is-glue

4 55 Ordering.API
&P Connected Services
b =B Dependencies

b &5 Properties
4 A8 Application

P a1 Commands

b & Decorators

P &1 DomainEventHandlers
P & Queries

P &l Validations

b & Controllers
P &l Infrastructure

&/ 9-23. Ordering.API ASP.NET Core Web API IREHIEE

ASP.NET Core BiE—MEIEEAINE loC 588 (18T IServiceProvider IEORTR) , BUASISIIEREGE
Ao ASP.NET j@id DI 12t LRSS, ASP.NET Core AR RERNEMAY, BB DI JENRIRE
. TERIFATER Startup 2809 ConfigureServices 755 ENEDRAIIRSS, BIENEKBIISCIN9fRSS

AT,

BERINSEFNCHEMZMITSRAIKETIR, SEE—FHEBKETEN. ERLENEEEHEEN
HEEMEBMIREIm, XFEERASEE, TTEEEAT/ERTE{XIS (EF Context W) , FA
DbContext R SLI A BRZIFAIIR,

ETHURBIFEILABER].NET Core YIIBISHIEREENCHENR. ZRKE— SRR, BT

TN,

// Sample command handler

public class CreateOrderCommandHandler
: IAsyncRequestHandler<CreateOrderCommand, bool>

{
private readonly IOrderRepository _orderRepository;
private readonly IIdentityService _identityService;
private readonly IMediator _mediator;

// Using DI to inject infrastructure persistence Repositories

public CreateOrderCommandHandler (IMediator mediator,
IOrderRepository orderRepository,
IIdentityService identityService)

{
_orderRepository = orderRepository ??
throw new ArgumentNullException(nameof(orderRepository));
_identityService = identityService ??
throw new ArgumentNullException(nameof(identityService));
_mediator = mediator ??
throw new ArgumentNullException(nameof(mediator));
}
public async Task<bool> Handle(CreateOrderCommand message)
{

// Create the Order AggregateRoot
// Add child entities and value objects through the Order aggregate root
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// methods and constructor so validations, invariants, and business logic
// make sure that consistency is preserved across the whole aggregate

var address = new Address(message.Street, message.City, message.State,
message.Country, message.ZipCode);
var order = new Order(message.Userld, address, message.CardTypeld,
message.CardNumber, message.CardSecurityNumber,
message.CardHolderName, message.CardExpiration);

foreach (var item in message.OrderItems)

{
order.AddOrderItem(item.ProductId, item.ProductName, item.UnitPrice,
item.Discount, item.PictureUrl, item.Units);

}

_orderRepository.Add(order);

return await _orderRepository.UnitOfWork
.SaveEntitiesAsync();

ZREREANCHERIITES IR ANKEER. ZELBEw<SERR. ASP.NET Core B Web
API ZHI287533%, 502 DDD MAMRST5iFEARRE., RIFXE— 1 HERAIE, ERAXUTaOLE
SRACH. MR ENAREFERETE. MIEAFERAIRERBERNIES, WNEE
FRETHIIERERT DI I,

TR RISCIIER, KOst

AFRBTMEERECENNNSRET, SEMETANEMEOFEET DI ENEIRN RIS
5K (WHIATA, DI BTHIERED) .

&/ ASP.NET Core AIEZH]10C &55

24{EEFRIE ASP.NET Core 12tAINE loc B2EAY, ZETE Startup.cs X14HY ConfigureServices 755t
FEFIANRIEE, B,

// Registration of types into ASP.NET Core built-in container
public void ConfigureServices(IServiceCollection services)

{
// Register out-of-the-box framework services.
services.AddDbContext<CatalogContext>(c =>
{
c.UseSqglServer(Configuration["ConnectionString"]);
¥
Servicelifetime.Scoped
)s
services.AddMvc();
// Register custom application dependencies.
services.AddScoped<IMyCustomRepository, MyCustomSQLRepository>();
}
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TEFAREEYE] IoC FashY, RENAVEX S FM—XIKE - BOFEXIIZE., REEEIMEREM
loC FEEKRXIZE, SERIFERORENNSR, FINELARGF, SE—TRIBEY, FEkKH
IMyCustomRepository (EOSIHS) AIMEREL, loC FEFIEFEN MyCustomSQLRepository SLHIZE
A9SLA.,

{&/H Scrutor FEELIPEREEER

TENET Core B{#FE DI BF, mlREHBIBIEFREFBIAEE s TMESEE, IWIhEEBRITE
ASP.NET Core AR, {BR0JLAERA Scrutor FESRSLHL., FEA loC BagHFARISEEIRT, A3
BIE,

Hith iR

e  Matthew King. {f Scrutor ;TAIRSS
https://mking.io/blog/registering-services-with-scrutor

e  Kristian Hellang. Scrutor B GitHub &
https://github.com/khellang/Scrutor

{&/H Autofac fEX 10C FEE

HABERTLUERETE loC BesFHGEIENE ASP.NET Core 4MEEIES. eShopOnContainers AJLTH4
ARSSERT Autofac, {3 Autofac iY, BEEIREGEMEE, XEHETLUMRERENMVERD S
NHERGEMRE, XFMNES BN AERRE S MES N EEF—,

fgn, LATAASZ Ordering. APl Web API TIRE R Autofac N FIEIR AR EIFARIRE,

public class ApplicationModule : Autofac.Module
{

public string QueriesConnectionString { get; }

public ApplicationModule(string qconstr)

{
QueriesConnectionString = qconstr;
}
protected override void Load(ContainerBuilder builder)
{

builder.Register(c => new OrderQueries(QueriesConnectionString))
.As<IOrderQueries>()
.InstancePerLifetimeScope();

builder.RegisterType<BuyerRepository>()
.As<IBuyerRepository>()
.InstancePerLifetimeScope();

builder.RegisterType<OrderRepository>()
.As<IOrderRepository>()
.InstancePerLifetimeScope();

239 TEIR %S Bk DDD i1 CQRS W7 x%hlk 4% 4 4 1tk


https://github.com/khellang/Scrutor
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https://github.com/khellang/Scrutor
https://autofac.org/
https://github.com/dotnet-architecture/eShopOnContainers/tree/master/src/Services/Ordering/Ordering.API
https://github.com/dotnet-architecture/eShopOnContainers/blob/master/src/Services/Ordering/Ordering.API/Infrastructure/AutofacModules/ApplicationModule.cs

builder.RegisterType<RequestManager>()
.As<IRequestManager>()
.InstancePerLifetimeScope();

}

TEMHOS IR ST EF KU THREAE ASP.NET Core loC 85 EMZERIIAT, REMEFA Autofac
RHEEIREESR.

R IEB, 5 I0rderRepository SESLIIZE OrderRepository —i2iEfft, XERETHIASEREL
181 I0rderRepository FEBB{KERITNAY, loC 285 EA OrderRepository SRR,

SCHWERREZERYRE T LHRIMAER — RS BRI IANIE R Z BHE, LiERIKEIRES, loC F28aLL
IREGITEEER:

o  BANMEGEEINBIEANSLA (7 ASP.NET Core 89 loC Z88HFRIA scoped)
o BMKER—NFSLAI (£ ASP.NET Core B9 loC REEFFRA transient)

o TE(FEA loC FBEMFIBNRIBHZAIEANLHI (£ ASP.NET Core B9 loC BEEHFFRA singleton
)

Hith iR

e ASP.NET Core FEKIGENEN
https://docs.microsoft.com/aspnet/core/fundamentals/dependency-injection

e Autofac. B/
http://docs.autofac.org/en/latest/

o  XJEk ASP.NET Core loC BEIRSEREHAFN Autofac 1oC BEERFISEE - Cesar de la Torre

https://blogs.msdn.microsoft.com/cesardelatorre/2017/01/26/comparing-asp-net-core-ioc-service-life-
times-and-autofac-ioc-instance-scopes/

SEM AR SHap SRR

FE LT RERIEBIEIERER DI REld, 1oC FEEITEPIMNERECINT CfE. BEIEEEW
EFEANR? FEEEAY Web APl (311 eShopOnContainers FRIERAGIRSS) &, BILATE MVC 1=HI28A914
BEREFIEN, BREATRIVIANEE (eShopOnContainers H13RH Ordering.API 5587
CreateOrderCommandHandler 2§) &, {KEEGFENBISIFED SRR KT, TN BmSBIE
BEMA, URATAERER.

SRR ESAER EXMERY CQRS BRTEX. CQRS BRIEHMAEAMN. BERENR, B
Dapper {# ORM {£AEEEIR, EXEBENAN., HXEwS, BESFFIER, LISKERSINE
AmNBIE,

SN 9-24 AR, IZETNE RS, ETTUSERMNNIE, REERSESHARE.
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https://blogs.msdn.microsoft.com/cesardelatorre/2017/01/26/comparing-asp-net-core-ioc-service-life-times-and-autofac-ioc-instance-scopes/
https://blogs.msdn.microsoft.com/cesardelatorre/2017/01/26/comparing-asp-net-core-ioc-service-life-times-and-autofac-ioc-instance-scopes/
https://github.com/dotnet-architecture/eShopOnContainers/blob/master/src/Services/Ordering/Ordering.API/Application/Commands/CreateOrderCommandHandler.cs
https://github.com/StackExchange/dapper-dot-net

CQRS BAMMNSERE

&% c Ptk REY

Ul K2l |—— gl':'l

EN/ESZERIER

E9-24. CQRS Rl Fan Sk “FSEE " HIGHREE

AN\
mek

S RBIBERRFHUTHERFUNSAVRFRIER, s EEAIR, MZRHIT IR,

RGN, FFLUERFERGSIESFIEE (W "RIE" s & ) kKiv’, HoaERaR
B, 40 CreateOrderCommand, S=EHAR, HmSARITEMNEL, NR2iEK, RLCOTeeHiELs.,

aLHIRERE U NRAFYRER, SUREHESERERRSHITIVERE.

PHNERFHEC—ET, EMZBE—MEKEGE—R, REET, sr<Lir ERRIBEENA
EFPHRITRIEMRESRES. flgl, ARSREEE— I EIEITRGS., XEmSMEMEN—E
BX5H. BMTRESRNIE, EARS RGNS A BEER ISR,

o

teoh, ERSIFRFNERT, wSRGE—XERERN. NRGLSTLPUTZRMANEER, &
EXERABCHAR, EEARFHIEGSHANESER, WA ANm<SERFHY.

fERfESEE:, AR SHNFMAREEEXRIER T, iLan<SHMERLIES. fiwl, ERE
HERG, MRBTHARE (EXZE. BEANFE) , 188 CreateOrder (3L ZRENARSE, N2
BEXDHIBRASZREETER, NNEFERFHMINERR, HRERECAERZn<SaEEH.

BanSKIFRIBMRTT, MANSEAMHZE. "&fh" TRTRBESSHISENEY, BRETHRE
F15, URENBHRKESRRECGE, EEXT "B |, KhEAROBPLREESI TSN, BE
IEAEEMHE 4. FEEASEHIEXRRESE LT IgiedT.

AL AR SFERITR SR ERIEIEFREEGHR. wdR—TMEIREIREHNIR
(DTO), RENATIEKEFHESH—FIIR. ZHSABETLEGSAFNER, (UEmE.

WAL RS T f8IHLHY CreateOrderCommand 2, X2 eShopOnContainers FIAATFITEIREZHIARZS G

A
70
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// DDD and CQRS patterns comment

// Note that it is recommended that you implement immutable commands

// In this case, immutability is achieved by having all the setters as private
// plus being able to update the data just once, when creating the object

// through the constructor.

// References on immutable commands:

// http://cqrs.nu/Faq

// https://docs.spine3.org/motivation/immutability.html

// http://blog.gauffin.org/2012/06/griffin-container-introducing-command-support/
// https://msdn.microsoft.com/library/bb383979.aspx

[DataContract]

public class CreateOrderCommand : IRequest<bool>

{
[DataMember]
private readonly List<OrderItemDTO> _orderItems;
[DataMember]
public string City { get; private set; }
[DataMember]
public string Street { get; private set; }
[DataMember]
public string State { get; private set; }
[DataMember]
public string Country { get; private set; }
[DataMember]
public string ZipCode { get; private set; }
[DataMember]
public string CardNumber { get; private set; }
[DataMember]
public string CardHolderName { get; private set; }
[DataMember]
public DateTime CardExpiration { get; private set; }
[DataMember]
public string CardSecurityNumber { get; private set; }
[DataMember]
public int CardTypeIld { get; private set; }
[DataMember]

public IEnumerable<OrderItemDTO> OrderItems => _orderItems;

public CreateOrderCommand()

{
}

public CreateOrderCommand(List<BasketItem> basketItems, string city,
string street,
string state, string country, string zipcode,
string cardNumber, string cardHolderName, DateTime cardExpiration,
string cardSecurityNumber, int cardTypelId) : this()

_orderItems = new List<OrderItemDTO>();

_orderItems = MapToOrderItems(basketItems);
City = city;

Street = street;

State = state;
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Country = country;

ZipCode = zipcode;

CardNumber = cardNumber;

CardHolderName = cardHolderName;
CardSecurityNumber = cardSecurityNumber;
CardTypeld = cardTypeld;

CardExpiration = cardExpiration;

}

public class OrderItemDTO

{
public int ProductId { get; set; }
public string ProductName { get; set; }
public decimal UnitPrice { get; set; }
public decimal Discount { get; set; }
public int Units { get; set; }
public string PictureUrl { get; set; }

}

BEAR L, X B SERTNSIEENSHIITI S ESAERIMEEIE. Eit, aoRas iR
IRBITANEREIEEEN. wTHNRMAERT ERNME. TEl HHFREEST, dOUERTA
X, EEMFREEENEENSEN LK.

LEAMSRAZER, EATUENAEZRENBNEREERGNE. AEaFAPTmIIFTENE. &
C#Rp, ATURBILIRBIEE Setter SREBREEREBIRSRITIZRLH,

flan, BFeIEITRAG<SEERELEESECEANTREIES, B AT 2R L. 5l
%, CreateOrderCommand j&BiTE ID, EAITEEROIEE,

REw<SRALURER, AFE—LXTELTRNTHFR., NRRARFEZFTRINEMN "
A "B 8 "BRE" |, NWERXITERI<SRIE:

[DataContract]

public class UpdateOrderStatusCommand
:IAsyncRequest<bool>

{
[DataMember]
public string Status { get; private set; }
[DataMember]
public string OrderId { get; private set; }
[DataMember]
public string BuyerIdentityGuid { get; private set; }

BEFFEARBMIIN U 55554 DTO JWRLHHF, BEXRERF A, XE—MZHKAFS,
IREZ/OMINE, WHRLFE=EEML, FIENTE eShopOnContainers F, BLaSHERSRRR iR,
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i SRUIEZZE

AN AT N SLMEMRSLIERE, XRIZEANTEAN, FTEERGIOWR. WAXISKA
ERZRIEHEXISR. M CQRS # DDD RIMBESRR, <RV ARENZ L. BEMETURIZEN
SEESTIERD - (UTRAR (RLK) | FLR. SRS S, BT SLERD, B
SeIERRRSRENAERTE,

HORBEBEHS, FNFTARARKEGLER, ERNERLONNNT, BUE—RE, ERE
BRT, RGRSRRE.,

A SRR EFE KRB T ER:
o EWESIOXR, M DTO (MNFHNHEHBEMIEENSR)
o WIkmLEM (MNRPNKBEWIE)
o fbZEIRES, 1FA=RTa< BImRIRGIRIIRLA)
o PUTRAIRWRLAITTIE, NanSIREW ZRIETRE
o RERASHFKNSHANEMEXREIERE. SERBERLRINES

B, pTLERMERRAR (RF) FEHNBRIRE. NMRSIMREHRIFNHIR N SR
WG, RUETLAERREEHES N REEHERRSEIRE.

XEN—ERE: WMEGSH, MEMEEENAETHEE (RE) 1, TeixBamlitst
2, pPUERRZFANSIEETREGUSERN—F5, (FARE—F, SHEMZENE (8
fi) EEBENEIFANER. XMATRIFLRAEREBR. TE2HRN, FENTHTERE LE
MRIZAE, MATEHNNAESREMIMEE, BEERINE (BSLERR. Web APl BfEF) .

Lap IR TEER, BEASH, ERENBHUERIKT., BOEXEA, WREKEUREE,
IEEMRBLUSZRS T AEREIENS (RERMFLR) 7EEF.

VERmRSAIRETR A, LAFUBRER T EAEFLFEZIA CreateOrderCommandHandler 25, XEH
(117 B SR HFE AR /R SR IR AFIHRE.

public class CreateOrderCommandHandler
: IAsyncRequestHandler<CreateOrderCommand, bool>
{

private readonly IOrderRepository _orderRepository;
private readonly IIdentityService _identityService;
private readonly IMediator _mediator;

// Using DI to inject infrastructure persistence Repositories

public CreateOrderCommandHandler(IMediator mediator,
IOrderRepository orderRepository,
IIdentityService identityService)
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_orderRepository = orderRepository ??
throw new ArgumentNullException(nameof(orderRepository));
_identityService = identityService ??
throw new ArgumentNullException(nameof(identityService));
_mediator = mediator ??
throw new ArgumentNullException(nameof(mediator));

public async Task<bool> Handle(CreateOrderCommand message)

// Create the Order AggregateRoot

// Add child entities and value objects through the Order aggregate root
// methods and constructor so validations, invariants, and business logic
// make sure that consistency is preserved across the whole aggregate

var address = new Address(message.Street, message.City, message.State,
message.Country, message.ZipCode);
var order = new Order(message.Userld, address, message.CardTypeld,
message.CardNumber, message.CardSecurityNumber,
message.CardHolderName, message.CardExpiration);

foreach (var item in message.OrderItems)

{

order.AddOrderItem(item.ProductId, item.ProductName, item.UnitPrice,
item.Discount, item.PictureUrl, item.Units);

}

_orderRepository.Add(order);

return await _orderRepository.UnitOfWork
.SaveEntitiesAsync();

A SRR TRIR L RESE:
o [ERMSHIEIRRERSIRINANITA
o  TEVUEHNISRANER, FEHITESIISIRMESY, (BN pSNIERIAREIXZERN.

o MRRGHIBFAIITHRESZS TR
CHERVERZREZERTSR)

(XLt AT REHEYUN

Mark Seemann. fEilR, MAEFAZEMINRA
http://blog.ploeh.dk/2011/05/31/AttheBoundaries,ApplicationsareNotObject-Oriented/
o mSHIEMH
http://cgrs.nu/Fag/commands-and-events
o MmSAEREMMHAR?

http://cqrs.nu/Fag/command-handlers
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http://cqrs.nu/Faq/commands-and-events
http://cqrs.nu/Faq/command-handlers

e Jimmy Bogard. fldas SR —AbIE=R
https://jimmybogard.com/domain-command-patterns-handlers/

e Jimmy Bogard. Slai#s S1EX—IIE
https://jimmybogard.com/domain-command-patterns-validation/

mPLIBEE: WML aESAIERR

TR RMEEAG SRR, BATTLUAEMEX ASP.NET Core izHlIghF TR, ATXM
HE TG, FAAREE,

BN ERIER (HEFIEE) &
o EIAFPRIRNERINAN
o friEflER S IERZ BERSLIHERNS

i SEEFEHFNER (FFF)

90E 9-25 Fiz, £ CQRS BXHERTERERN =R, RIUTATHNEE, RIEMEKREING<SE
DTO RAEEMFREMHRIRSLERS. BHENREBELRTIIRERKBKR (SHIER TEY DI
EN) REMBXRRE,

(EiftfE CQRS ZEARIRIS M)

-
I e

we
= =]
| ASPg;‘JI’ agore =] P—
| (RFIE) Wils)
|
\ BT SVERSHED }
~ e

ENESBEERIER

B 9-25. TEE T CQRS HIRSHFEFEHF /&1l

ERPNEERIENAET, FERINAF, MEERTESEEER. TR EINNFTFHEVELT]
KiER (Cross-cutting concern) , ¥IAEIER. Wik, #Hitflke. AXEERT, TLUKBHNE
EiE (BRPNEER) AHXEFIMHTABREDRE RS,
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PNERERZEE "I ONR, SURERE. adlEREANIN, SERHEMIERRIER
BATRIERIT. EBRNERN, TLABIERERR (8RB MediatR v3 IEIEITH) LA
MEBURANAEIRER. (BEEER, BEREIHEN)

EIRERFT AR TERERE (AOP), (NERTHFNEHERIMFELIEEE. £ AOPH, L
PEIRIERRISE (Aspects) BETRIFRNENRISEREAR (Aspect weaver) EETIIRIERIZE
ST, IXPFREERNAT AOP HTVERIHIAN "BEA—F" , BAFREREL APO Z2UMATIFRY. =4t
EFEERRREY, Bug B, AOP DZUELUE. RITKiR, XEEImR/ATHARENR, REFNELTX
FRA, BRWEXEANRZTUMEER,

f5an7E eShopOnContainers BT EHIRSH, BT T RNRFITH, —4 LogBehavior EF1—4
ValidatorBehavior 2§, T3&i@idEx eShopOnContainers {{al{FE MediatR 3 MB1TAISEIL,

Ean SEEPEFESIUFY (HiEsl)

B—MERRERET Broker UEEBAFIRNFLHR, WNE 9-26 Fimr, ZISFH A Eap SRR A
S EHEESE—IE.

{EFESAY CQRS RFIRIAHISAM

Web API A RbIREE o e
TERBEIET (MRS [ IRSE 1ERERRIET
—_—— ——_————————

Ba

an SALIERR
(RZFBIE)

|
|

\
|
(SREARRR) :
|
|

= |
| L EER mamEens
| | (TS
I |
\o J N _/
ENESEERER

&7 9-26. (B CQRS i SHIESASY (HEESNBIEHIEFEITEIE)
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https://www.nuget.org/packages/MediatR/3.0.0
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https://github.com/dotnet-architecture/eShopOnContainers/blob/dev/src/Services/Ordering/Ordering.API/Application/Behaviors/LoggingBehavior.cs
https://github.com/dotnet-architecture/eShopOnContainers/blob/dev/src/Services/Ordering/Ordering.API/Application/Behaviors/ValidatorBehavior.cs
https://www.nuget.org/packages/MediatR/3.0.0

EERTHEMNIRNERSHE, RIFEXRLNASEFIRNAEE, T HERSLERIIERK. X
BRMNE, KIZFMNER "KERAE" <. HAmlNAREREHRA RS E SR,
BEEDERFWIER.

EIERIHRAIE RN NG SHRE, BN EFRMEmA, XFMTAEINT REERME, S5&
ETESEREIRFERAIHEANGOHERLL, EREEYI, JRFEEBTHERFEREERR
Eap A EER, XFEEERFSPESIIMIBHEE SR,

WHINBREMSERAGS, EFZHETUEHATE, 1EU Burtsev Alexey #1 Greg Yound B—IR
IR A EEBRR—1F.

[Burtsev Alexey] BERIIANIAXEZFFEmm SUEEEEarSiEE, TRELREEFTERXFEN

(TN TRBEIATEHRE, B REAITIEEFENGT, BERBENFEFL B EES
%) o ITAEFINSFHTECERIEFM? Ll L, FIFFIALE, FERFREEE/—1 CQRS A7
PIEIHE B i S Uy, RETAZHIEN FEASIESELLE.

[Greg Young] S SHAFE, EXLIrLES—FFFEN. RN ERIEEFHIFTY, MR
FTITEHTIE, FBLFEN, X TEEERREMT A, XEEEFHOCEXRETITA, X5—
TR FERTR, BEFRZSEX.

SERSIWABINT RESERME, FARSIERRWAIERESIN. ERT TR EEEREREER
TRYEERERSMMIRS ZANERE, SNFAENERRLSEERS, XEZRT, YHABERIT—
MNERMRATIR SRS R,

E#IARR eShopOnContainers &1, FAITREFERRELSHSLIE, M HTTP KR, HPNEHIERIK
&, XHEHEEIRESZHREVRMIBERAIRINEKM, CreateOrderCommandHandler FRFLRIXEEMAY.

FHABRT, XEBNIZARTEN e MRS A S HRFKIRE.

ERRNEIRIL (MediatR) LM SLREE
IERTBISCEL, AMEFIRIET PN EERIGHEN EERIENR OB, FHTN (ENES) B

X$F-NET Core RISLH, BENMHNERXNFHRETA. F5EERT MediatR FHREE (H Jimmy
Bogard B) , (BHAIEMREES . MediatR 2—VN5EERIE, AT EREMIREIT/HLE
REHRHEE, flanas<.

ERPNERNESTRHOEE, HRBEFMERNIIEXRER, RN BIEERHTIZTERIERS -
XE, HiEan<tEss.

FERRIFAIERERT, Jimmy Bogard f5H 7 B MERFNERAIFIER,
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https://groups.google.com/forum/#!msg/dddcqrs/xhJHVxDx2pM/WP9qP8ifYCwJ
https://groups.google.com/forum/#!msg/dddcqrs/xhJHVxDx2pM/WP9qP8ifYCwJ
https://github.com/dotnet-architecture/eShopOnContainers/blob/master/src/Services/Ordering/Ordering.API/Application/Commands/CreateOrderCommandHandler.cs
https://github.com/jbogard/MediatR/wiki/Behaviors
https://github.com/jbogard/MediatR

FN IR EF—IEHIEMIT - EXIRR TR T — MR —HE L], 15K, Bt Bk
PRI FEERTT 79 i T ETHE =S B 17 B,

B, —BURA WebAPI EELFRERTNEIRAVEHRNANE. MRLBERFNENR, WFE
BhizEHERENTERET, MATHENREEEYR. RIEIERASIEESRR. B, WRER
PNENSR, EHSRMEEREGERES, IR MRS — MR, PAKERISED
SDREZ. WTRBIFR:

public class MyMicroserviceController : Controller
{
public MyMicroserviceController(IMediator mediator,
IMyMicroserviceQueries microserviceQueries)

/] ..

AUER, PNFERET—NTF%. KER0 Web AP IZHISSHIERE. WIMEZRHIZETTES, BPN
HXNRKIEHSHIRB/LFHE—T.

[Route("new")]

[HttpPost]

public async Task<IActionResult> ExecuteBusinessOperation([FromBody]RunOpCommand
runOperationCommand)

{
var commandResult = await _mediator.SendAsync(runOperationCommand);
return commandResult ? (IActionResult)Ok() : (IActionResult)BadRequest();
}
LHFFnS

£ eShopOnContainers 1, Lt EIRRBIE SHRAMBERM Ordering fHBRSSHEZ
CreateOrderCommand XI&RAIGIF, {BE2HBTF Ordering ISR HMEZ, EHAINGIFH, BLhR
FENEIEMBREZ AR, 3232 CreateOrderCommand XSHNURIERMNE /9
UserCheckoutAcceptedintegrationEvent.cs RISEREHHERZFHITRY, MIARG L ERBRFFF
AR, BT —MERAEF RN ATER WebAP! fZ=HRsERA.

NI anS1RRZES MediatR RIBMEIERAEIL, W TFEAYCIERR.

var createOrderCommand = new CreateOrderCommand(eventMsg.Basket.Items,
eventMsg.UserId, eventMsg.City,
eventMsg.Street, eventMsg.State,
eventMsg.Country, eventMsg.ZipCode,
eventMsg.CardNumber,
eventMsg.CardHolderName,
eventMsg.CardExpiration,
eventMsg.CardSecurityNumber,
eventMsg.CardTypeld);
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https://github.com/dotnet-architecture/eShopOnContainers/blob/dev/src/Services/Ordering/Ordering.API/Application/IntegrationEvents/EventHandling/UserCheckoutAcceptedIntegrationEventHandler.cs

var requestCreateOrder = new IdentifiedCommand<CreateOrderCommand,bool>(
createOrderCommand,
eventMsg.RequestId);

result = await _mediator.Send(requestCreateOrder);

EXFERESSBELER, RARESLE T BHFES. CreateOrderCommand SIENIZZ2 RS
8, ATLUNRE—NERBENEES (AAMEHIURE, NEH)  RERRGEE—MNSITE,

XEBIFEWETS (AHIH) CreateOrderCommand) FIEEERNZEH IdentifiedCommand &
ST, EERBEENSEEENENEEN D iRER, 1% 1D WREREN.

FE IS A LIEE, IdentifiedCommand RAEE—1HH ID Y DTO AR BRI SHSIR.

public class IdentifiedCommand<T, R> : IRequest<R>
where T : IRequest<R>

{
public T Command { get; }
public Guid Id { get; }
public IdentifiedCommand(T command, Guid id)
{
Command = command;
Id = id;
}
}

fEfS, IdentifiedCommand B9 CommandHandler ($&79 IdentifiedCommandHandler.cs) EEEEEE
HBEE—EoR ID EEEELFETERS. WREELFE, IBAXNGDSEAREERNIE, FRLIET
NEREN. ZEMEEIBELLT _requestManager.ExistAsync() 75 A TE AT,

// IdentifiedCommandHandler.cs

public class IdentifiedCommandHandler<T, R> :
IAsyncRequestHandler<IdentifiedCommand<T, R>, R>
where T : IRequest<R>

private readonly IMediator _mediator;
private readonly IRequestManager _requestManager;

public IdentifiedCommandHandler(IMediator mediator,
IRequestManager requestManager)

{
_mediator = mediator;
_requestManager = requestManager;
}
protected virtual R CreateResultForDuplicateRequest()
{
return default(R);
}
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https://github.com/dotnet-architecture/eShopOnContainers/blob/dev/src/Services/Ordering/Ordering.API/Application/Commands/IdentifiedCommandHandler.cs

public async Task<R> Handle(IdentifiedCommand<T, R> message)

{

var alreadyExists = await _requestManager.ExistAsync(message.Id);
if (alreadyExists)

{
return CreateResultForDuplicateRequest();

}

else

{
await _requestManager.CreateRequestForCommandAsync<T>(message.Id);
// Send the embeded business command to mediator
// so it runs its related CommandHandler
var result = await _mediator.Send(message.Command);
return result;

}

BT IdentifiedCommand RITAEM TS GSHER, JWSHhOTFELEN, ATEAZREER
ID, BBARRRZAESZaSHIEHENIRLLE Mediator, W ERTRAIBRIRERRD, M
IdentifiedCommandHandler.cs i&{T_mediator.Send(message.Command),

XHEEMANE, SiHEFETISaSMIERER, IWEPEIZR Ordering #BEZITESHY
CreateOrderCommandHandler, #0LATSABFT:

{

// CreateOrderCommandHandler.cs

public class CreateOrderCommandHandler

: IAsyncRequestHandler<CreateOrderCommand, bool>

private readonly IOrderRepository _orderRepository;
private readonly IIdentityService _identityService;
private readonly IMediator _mediator;

// Using DI to inject infrastructure persistence Repositories
public CreateOrderCommandHandler(IMediator mediator,

}

IOrderRepository orderRepository,
IIdentityService identityService)

_orderRepository = orderRepository ??
throw new ArgumentNullException(nameof(orderRepository));
_identityService = identityService ??
throw new ArgumentNullException(nameof(identityService));
_mediator = mediator ??
throw new ArgumentNullException(nameof(mediator));

public async Task<bool> Handle(CreateOrderCommand message)

{

// Add/Update the Buyer AggregateRoot
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https://github.com/dotnet-architecture/eShopOnContainers/blob/dev/src/Services/Ordering/Ordering.API/Application/Commands/IdentifiedCommandHandler.cs
https://github.com/dotnet-architecture/eShopOnContainers/blob/dev/src/Services/Ordering/Ordering.API/Application/Commands/CreateOrderCommandHandler.cs

var address = new Address(message.Street, message.City, message.State,
message.Country, message.ZipCode);
var order = new Order(message.UserId, address, message.CardTypeld,
message.CardNumber, message.CardSecurityNumber,
message.CardHolderName, message.CardExpiration);

foreach (var item in message.OrderItems)

{

order.AddOrderItem(item.ProductId, item.ProductName, item.UnitPrice,
item.Discount, item.PictureUrl, item.Units);

}

_orderRepository.Add(order);

return await _orderRepository.UnitOfWork
.SaveEntitiesAsync();

12 MediatR (EEHI2EE

HT{E MediatR ZNEaSUIRIERFSE, HIIEEE oC FBRPEMPN MG SUIERRFSE, NS
A, MediatR {#H Autofac {EN 1oC &85, BBETLUERMNE ASP.NET Core loC ZE8EL MediatR 32
F R EMbESES.

THIRBRER T £/ Autofac HRIREFAIAELEA Mediator SRELFNER<,

public class MediatorModule : Autofac.Module

{
protected override void Load(ContainerBuilder builder)
{
builder.RegisterAssemblyTypes(typeof(IMediator).GetTypeInfo().Assembly)
.AsImplementedInterfaces();
// Register all the Command classes (they implement IAsyncRequestHandler)
// in assembly holding the Commands
builder.RegisterAssemblyTypes(
typeof(CreateOrderCommand) .GetTypeInfo().Assembly).
AsClosedTypesOf(typeof (IAsyncRequestHandler<,>));
// Other types registration
//...
}
}

X2 MediatR "BAKRLE" 8IS,

BTFE/ S HIEEFERERIEA IAsyncRequestHandler<T>SLHEEO, FEEEMERSR, BT
CommandHandler Z5ERARKER, XADIE RegisterAssemblyTypes FRYRTESEELEMEA
RequestHandler ;:Af, BRHE CommandHandlers SE&ASHEXEL, FIITFMLHD:
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public class CreateOrderCommandHandler
: IAsyncRequestHandler<CreateOrderCommand, bool>

{

S S INIEREFEXREKNRE, ZAERRE—NERNE, BBREE
RequestHandler<T>, FH MediatR H{RE#IEFAERFTER.

{EfEA MeadiatR HEITTALIEGRSHMABEIXIER

AT LA FETIRERE Mediator EiEH, WAHMNEITHEATLATE Autofac [EAMERRIKIBAREERRIE
BUMEGEMTAZEEN, Bk, XE—PMETENXR LoggingBehavior 25— ValidatorBehavior
%X, (BRI LIRIEMPERNBEENITA.

public class MediatorModule : Autofac.Module
{

protected override void Load(ContainerBuilder builder)
{
builder.RegisterAssemblyTypes(typeof(IMediator).GetTypeInfo().Assembly)
.AsImplementedInterfaces();

// Register all the Command classes (they implement IAsyncRequestHandler)
// in assembly holding the Commands
builder.RegisterAssemblyTypes(
typeof(CreateOrderCommand) .GetTypeInfo().Assembly).
AsClosedTypesOf(typeof(IAsyncRequestHandler<,>));

// Other types registration
//...

builder.RegisterGeneric(typeof(LoggingBehavior<,>)).
As(typeof(IPipelineBehavior<,>));

builder.RegisterGeneric(typeof(ValidatorBehavior<,>)).
As(typeof(IPipelineBehavior<,>));

LoggingBehavior SERISEHI A TS, BICR T IEERITHGSLERFNER, LISHITER.

public class LoggingBehavior<TRequest, TResponse>
: IPipelineBehavior<TRequest, TResponse>
{
private readonly IlLogger<LoggingBehavior<TRequest, TResponse>> _logger;
public LoggingBehavior(ILogger<LoggingBehavior<TRequest, TResponse>> logger) =>
_logger = logger;

public async Task<TResponse> Handle(TRequest request,
RequestHandlerDelegate<TResponse> next)
{
_logger.LogInformation($"Handling {typeof(TRequest).Name}");
var response = await next();
_logger.LogInformation($"Handled {typeof(TResponse).Name}");
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https://github.com/dotnet-architecture/eShopOnContainers/blob/dev/src/Services/Ordering/Ordering.API/Application/Behaviors/LoggingBehavior.cs

return response;

-

RELPXMTAEFEMITHEE, FEET MediatR QMENHSEWICRATHITRIES.

eShopOnContainers § Ordering RIIRSIFAEARIGIEN AT _#474, BMK#F FluentValidation
EERY ValidatorBehavior 2§, N TFRBFS:

public class ValidatorBehavior<TRequest, TResponse>
: IPipelineBehavior<TRequest, TResponse>

{
private readonly IValidator<TRequest>[] _validators;
public ValidatorBehavior(IValidator<TRequest>[] validators) =>
_validators = validators;
public async Task<TResponse> Handle(TRequest request,
RequestHandlerDelegate<TResponse> next)
{
var failures = _validators
.Select(v => v.Validate(request))
.SelectMany(result => result.Errors)
.Where(error => error != null)
.ToList();
if (failures.Any())
{
throw new OrderingDomainException(
$"Command Validation Errors for type {typeof(TRequest).Name}",
new ValidationException("Validation exception", failures));
}
var response = await next();
return response;
}
}

bEfE, FAIETF FluentValidation FE6lJf# 7 XI{#EFE CreateOrderCommand {&iBAIEIEHITAIIEIE, TN
MRS

public class CreateOrderCommandValidator : AbstractValidator<CreateOrderCommand>

{
public CreateOrderCommandValidator()

{
RuleFor(command => command.City).NotEmpty();
RuleFor(command => command.Street).NotEmpty();
RuleFor(command => command.State).NotEmpty();
RuleFor(command => command.Country).NotEmpty();
RuleFor(command => command.ZipCode).NotEmpty();
RuleFor(command => command.CardNumber).NotEmpty().Length(12, 19);
RuleFor(command => command.CardHolderName).NotEmpty();
RuleFor(command =>
command.CardExpiration).NotEmpty().Must(BeValidExpirationDate).WithMessage("Please
specify a valid card expiration date");
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https://github.com/JeremySkinner/FluentValidation
https://github.com/JeremySkinner/FluentValidation
https://github.com/dotnet-architecture/eShopOnContainers/blob/dev/src/Services/Ordering/Ordering.API/Application/Behaviors/ValidatorBehavior.cs
https://github.com/JeremySkinner/FluentValidation

RuleFor(command => command.CardSecurityNumber).NotEmpty().Length(3);

RuleFor(command => command.CardTypeId).NotEmpty();

RuleFor(command =>
command.OrderItems).Must(ContainOrderItems).WithMessage("No order items found");

}
private bool BeValidExpirationDate(DateTime dateTime)
{
return dateTime >= DateTime.UtcNow;
}

private bool ContainOrderItems(IEnumerable<OrderItemDTO> orderItems)

{
}

return orderItems.Any();

HATERTLABIEEEIOIE, ELWAT%. MENS TR SRIL
fEEISRIUSTC, BANRRILASCEIEMRATA, MRS N AR S EEEIRIER.
HithRiR
PNEEN
o HNERRN

https://en.wikipedia.org/wiki/Mediator pattern

(EthastRl
o (EZiHEEER

https://en.wikipedia.org/wiki/Decorator pattern
MediatR (Jimmy Bogard)

e MediatR. GitHub .
https://github.com/jbogard/MediatR

o {#H MediatR 1 AutoMapper i CQRS
https://lostechies.com/jimmybogard/2015/05/05/cqgrs-with-mediatr-and-automapper/

o BEBREHIZBIMAIRR: POST flim$
https://lostechies.com/jimmybogard/2013/12/19/put-your-controllers-on-a-diet-posts-and-commands/

o (EANTEEBERXMENXER
https://lostechies.com/jimmybogard/2014/09/09/tackling-cross-cutting-concerns-with-a-mediator-
pipeline/

e CQRS Fll REST: S5
https://lostechies.com/jimmybogard/2016/06/01/cqrs-and-rest-the-perfect-match/

e MediatR EiExR{Gl
https://lostechies.com/jimmybogard/2016/10/13/mediatr-pipeline-examples/

o %1% MediatR 1 ASP.NET Core RIZEE iz
https://lostechies.com/jimmybogard/2016/10/24/vertical-slice-test-fixtures-for-mediatr-and-asp-net-
core/
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https://en.wikipedia.org/wiki/Mediator_pattern
https://en.wikipedia.org/wiki/Decorator_pattern
https://github.com/jbogard/MediatR
https://lostechies.com/jimmybogard/2015/05/05/cqrs-with-mediatr-and-automapper/
https://lostechies.com/jimmybogard/2013/12/19/put-your-controllers-on-a-diet-posts-and-commands/
https://lostechies.com/jimmybogard/2014/09/09/tackling-cross-cutting-concerns-with-a-mediator-pipeline/
https://lostechies.com/jimmybogard/2014/09/09/tackling-cross-cutting-concerns-with-a-mediator-pipeline/
https://lostechies.com/jimmybogard/2016/06/01/cqrs-and-rest-the-perfect-match/
https://lostechies.com/jimmybogard/2016/10/13/mediatr-pipeline-examples/
https://lostechies.com/jimmybogard/2016/10/24/vertical-slice-test-fixtures-for-mediatr-and-asp-net-core/
https://lostechies.com/jimmybogard/2016/10/24/vertical-slice-test-fixtures-for-mediatr-and-asp-net-core/

o HMERIXHHENE MediatR HEBIMESEH

https://lostechies.com/jimmybogard/2016/07/19/mediatr-extensions-for-microsoft-dependency-
injection-released/

Fluent 3&IIF

e Jeremy Skinner. FluentValidation. GitHub G .
https://github.com/JeremySkinner/FluentValidation
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https://github.com/JeremySkinner/FluentValidation
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RRMEEERS, BE, EFRMIRITHIETIRIEE, HESFIIRATALERER. ERERTHHR
BIRNSTBREAHEA 5 A,

(EFREEEEE. EXMAHYP, BEFRmHERIRIAMIERNEE. NRERRBSRERRS, N
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REIB, TXMANF, FREEEEREMETHTEIRZYE, fIINREEFHIESIERIOME. X
RESERNAN, WTEFHERISUENER.
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WAORASY " RUREE, FHRM TEHEY, Pt LARTEaMaK 85,
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o [HESHMIELTE

https://docs.microsoft.com/azure/architecture/best-practices/transient-faults

(ERfa &I MECINER

EREEFMEEILE — MM ENR IR, (EREESIENFEE, BRRESEAELRE (18
]ME) . ERAEETXE—EX: ATEARE, =RRTEESEEATR TR, fla, &R
HFS [ EATRE S AR RIS TR — I T R TR E. EXRITER, BEERITERKY.

B—HIRTRERE Azure SQUIXIFRIEIERE, HURRFATLAEHBEIS—aIkS=mE TR, S

BEUREEEAR AT A,

BEMLICRTNE S IEEHMEEINEE.
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SCHE ¥ Entity Framework Core SQL Z#%

X3F Azure SQL EEREE, Entity Framework Core FEEFRMA T NEREUEEZAGRMFIENIZIE. RE
EBIREMY EF Core iEE, TEITE DbContext EREEEH Entity Framework H{T5RES.

lgn, THUCHESTE EF Core IEZREERAT "MIRERKMNHITEL" AN SQL .

// Startup.cs from any ASP.NET Core Web API
public class Startup
{
// Other code ...
public IServiceProvider ConfigureServices(IServiceCollection services)
{
/] ...
services.AddDbContext<OrderingContext>(options =>
{
options.UseSqlServer(Configuration[“ConnectionString*“],
sqlServerOptionsAction: sqlOptions =>
{
sqlOptions.EnableRetryOnFailure(
maxRetryCount: 5,
maxRetryDelay: TimeSpan.FromSeconds(39),
errorNumbersToAdd: null);
3
1)
}
//...

HITHAEFIE BeginTransaction #]3 DbContexts fIZlFE

H7E EF Core iEEPEAEINA, A EF Core FUTHIE M FEREIRZAVRTEINERIF. MNRLERRY
i, MEANEFIENT SaveChanges HIERERSIEA— M BTTHITEIR.

{BE2NER(ESEA BeginTransaction JGzhEE55, NEENX B —EAFTENAI—PNETRURIE, R
REHIE, ESHEERIEEPIEHEENR, WNREFER EF HUTHREE (EiX%KER) HEimzEs, H
BHRESESHEEZ1 DbContexts B SaveChanges A, NSEBEIXUTENEE.

System.InvalidOperationException: The configured execution strategy
'SqlServerRetryingExecutionStrategy' does not support user initiated
transactions. Use the execution strategy returned by
'DbContext.Database.CreateExecutionStrategy()' to execute all the operations in
the transaction as a retriable unit.

RRLRRARTIERENTHIRETHEIERF N EF FUTHREE, MNRRERERHE, HFITRIE
BEMERZEL. flWl, TENREERTEEHR, AEHEEAAE DbContext K{RTF
ProductPriceChangedintegrationEvent XISRAVIER T, 4N{A7E eShopOnContainers FASCHR{EAEFE™
DbContext (_catalogContext # IntegrationEventLogContext) HAIGE.

public async Task<IActionResult> UpdateProduct([FromBody]CatalogItem
productToUpdate)
{
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// Other code ...

// Update current product
catalogItem = productToUpdate;

// Use of an EF Core resiliency strategy when using multiple DbContexts
// within an explicit transaction

// See:
// https://docs.microsoft.com/ef/core/miscellaneous/connection-resiliency
var strategy = _catalogContext.Database.CreateExecutionStrategy();

await strategy.ExecuteAsync(async () =>

{
// Achieving atomicity between original Catalog database operation and the
// IntegrationEventLog thanks to a local transaction
using (var transaction = _catalogContext.Database.BeginTransaction())
{
_catalogContext.CatalogItems.Update(catalogItem);
await _catalogContext.SaveChangesAsync();
// Save to EventlLog only if product price changed
if (raiseProductPriceChangedEvent)
await _integrationEventLogService.SaveEventAsync(priceChangedEvent);
transaction.Commit();
}
B

%— DbContext 2 _catalogContext, Z_/> DbContext {£_integrationEventLogService 345,
Commit (EFFT EF $UTHEBEHUTESA DbContext BIIR(E.

Hftb iR

e Entity Framework FRESEHEIEFIEE SEsk
https://docs.microsoft.com/azure/architecture/patterns/category/resiliency
e Cesar de la Torre. {EF3TH[4AY EF Core SQL iEIEES

https://blogs.msdn.microsoft.com/cesardelatorre/2017/03/26/using-resilient-entity-framework-core-sql-
connections-and-transactions-retries-with-exponential-backoff/

EHEENXAIFH IS MEAIHTTP iEEEiR

N7 OFEERMARSS, FENETTREHIAY HTTP BIE5E. AT LAERIsEMEREIER SIS
SCHL,

BT MEERISRREAT AR, IBEUMEREEE IR HA R SIRGIEIRI TR, LABGIESRIRER
TE. Hla0, FFEREBCIERISIERSK, T RHEMAELRS (DS E. EEBEIE
EFRERN, FERA—FWIHSRIEN G RERSK.

VERIEIRER, vILAMERBERMET ERESCIB RS, FIa04nTE RetryWithExponentialBackoff.cs
A0 RS ((RESBE GitHub BFH) .

public sealed class RetryWithExponentialBackoff
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private readonly int maxRetries, delayMilliseconds, maxDelayMilliseconds;

public RetryWithExponentialBackoff(int maxRetries = 50,
int delayMilliseconds = 200,
int maxDelayMilliseconds = 2000)

{

this.maxRetries = maxRetries;

this.delayMilliseconds = delayMilliseconds;

this.maxDelayMilliseconds = maxDelayMilliseconds;

}
public async Task RunAsync(Func<Task> func)
{

ExponentialBackoff backoff = new ExponentialBackoff(this.maxRetries,
this.delayMilliseconds,
this.maxDelayMilliseconds);

retry:

try

{

await func();
}
catch (Exception ex) when (ex is TimeoutException ||
ex is System.Net.Http.HttpRequestException)
{
Debug.WriteLine(“Exception raised is: “ +
ex.GetType().ToString() +
“ -Message: “ + ex.Message +
“ -- Inner Message: “ +
ex.InnerException.Message);
await backoff.Delay();
goto retry;
}
}
}
public struct ExponentialBackoff
{

private readonly int m_maxRetries, m_delayMilliseconds, m_maxDelayMilliseconds;
private int m_retries, m_pow;

public ExponentialBackoff(int maxRetries, int delayMilliseconds,
int maxDelayMilliseconds)

{
m_maxRetries = maxRetries;
m_delayMilliseconds = delayMilliseconds;
m_maxDelayMilliseconds = maxDelayMilliseconds;
m_retries = 0;
m_pow = 1;

}

public Task Delay()

{
if (m_retries == m_maxRetries)
{

throw new TimeoutException(“Max retry attempts exceeded.);

}

++m_retries;
if (m_retries < 31)
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{

}
int delay

m_pow = m_pow << 1; // m_pow = Pow(2, m_retries - 1)

Math.Min(m_delayMilliseconds * (m_pow - 1) / 2,
m_maxDelayMilliseconds);
return Task.Delay(delay);

£ CrEFIRNAERF (Hfth Web API 2RSS, ASP.NET MVC RAE, EZE C# Xamarin N
Fr)  IXEAIBRIGEREHRER, TERRGIER 7IMIEER HttpClient 25,

public async Task<Catalog> GetCatalogItems(int page,int take, int? brand, int? type)
{

_apiClient = new HttpClient();

var itemsQs = $"items?pageIndex={page}&pageSize={take}";

var filterQs = "";

var catalogUrl =
$"{_remoteServiceBaseUrl}items{filterQs}?pageIndex={page}&pageSize={take}";

var dataString = "";

//

// Using HttpClient with Retry and Exponential Backoff

//

var retry = new RetryWithExponentialBackoff();

await retry.RunAsync(async () =>

// work with HttpClient call
dataString = await _apiClient.GetStringAsync(catalogUrl);

1)

return JsonConvert.DeserializeObject<Catalog>(dataString);

(EEHRIUERTERESIRIE, F— BN BN AEREE NSRRI,
(EFEF Polly FOISEGHMESTII HTTP 5/ E i
(R EEMEE IR T A 2R ESRIONET &, TFREM Polly FE,

Polly E— MRS HIEIREEIRI.NET FE, A TTLUEIIRIFE Polly 5RE8, MNEIK. HrE
25, [RACiRE. ERFIENR, BEMSCILXLEINEE, Polly S23F.NET 4.x FI.NET Standard & 1.0 (32
#5 NET Core)

eShopOnContainers Y HTTP EidFi 2@ Polly EIXRIESTINN. FHAITLASTI—MEO, IXHFED
AR E NN HitpClient 2R Polly B9 HttpClient 384 A, BARURATFEFERNERXRIREGE.

T5URGIEDR 7 eShopOnContainers HRAJ#EZSCHL,

public interface IHttpClient
{

Task<string> GetStringAsync(string uri, string authorizationToken = null,
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string authorizationMethod = "Bearer");

Task<HttpResponseMessage> PostAsync<T>(string uri, T item,
string authorizationToken = null, string requestId = null,
string authorizationMethod = "Bearer");

Task<HttpResponseMessage> DeleteAsync(string uri,
string authorizationToken = null, string requestId
string authorizationMethod = "Bearer");

null,

// Other methods ...

SNERAEERRMENH, SUGETT RSN E BRI EN—R, LWRTTLAERNESSIL. FIMURR
T ERVFAEHESMIIESHEIBRAIER T, &R HitpClient ST,

public class StandardHttpClient : IHttpClient

{
private HttpClient _client;

private ILogger<StandardHttpClient> _logger;

public StandardHttpClient(ILogger<StandardHttpClient> logger)

{
_client = new HttpClient();

_logger = logger;

}

public async Task<string> GetStringAsync(string uri,
string authorizationToken = null,
string authorizationMethod = "Bearer")

var requestMessage = new HttpRequestMessage(HttpMethod.Get, uri);
if (authorizationToken != null)
{
requestMessage.Headers.Authorization =
new AuthenticationHeaderValue(authorizationMethod, authorizationToken);

}

var response = await _client.SendAsync(requestMessage);
return await response.Content.ReadAsStringAsync();

}

public async Task<HttpResponseMessage> PostAsync<T>(string uri, T item,
string authorizationToken = null, string requestId = null,
string authorizationMethod = "Bearer")

{
// Rest of the code and other Http methods ...

LANEE—EBRISEEL, BATTLIFFAS— 1 RIRIE, (BXRER Polly SLEIFALEERAYRMENL
&, TG, BR T HaEiEsRMERIER.

public class ResilientHttpClient : IHttpClient
{
private HttpClient _client;
private PolicyWrap _policyWrapper;
private ILogger<ResilientHttpClient> _logger;
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public ResilientHttpClient(Policy[] policies,
ILogger<ResilientHttpClient> logger)

{

_client = new HttpClient();

_logger = logger;

// Add Policies to be applied

_policyWrapper = Policy.WrapAsync(policies);
}
private Task<T> HttpInvoker<T>(Func<Task<T>> action)
{

// Executes the action applying all

// the policies defined in the wrapper

return _policyWrapper.ExecuteAsync(() => action());
}

public Task<string> GetStringAsync(string uri,
string authorizationToken = null,

string authorizationMethod = "Bearer")
{
return HttpInvoker(async () =>
{
var requestMessage = new HttpRequestMessage(HttpMethod.Get, uri);
// The Token's related code eliminated for clarity in code snippet
var response = await _client.SendAsync(requestMessage);
return await response.Content.ReadAsStringAsync();
3
}
// Other Http methods executed through HttpInvoker so it applies Polly policies
/] ...

s8R Polly, EATeTLAEAERUREL. 188MEECE, URELII HTTP BE (WICRER) HNERIT
RRIESREN IR RIS, EItHch, SRERECENTE loC BeETEMRA R EINISERIRE. BTIgE%h
=EcE, SURBIQNIE HttpRequest RERY, ETFTRIBHNEESN, SEFF—RERBIIGKINERE
B, Http 153K,

EEAYR Httpinvoker 737%, BEXNTEEPREIFA HTTP 5K, 5AERERER
_policyWrapper.ExecuteAsync #1417 HTTP 153k, ERTEEEIXHKES. £ eShopOnContainers FHEJTE
loC ZFESPEAMSEBIRTIERE Polly TREE, WITFAZRE MVC Web [ FERY startup.cs 25,

// Startup.cs class

if (Configuration.GetValue<string>("UseResilientHttp") == bool.TrueString)
{

services.AddTransient<IResilientHttpClientFactory,
ResilientHttpClientFactory>();

services.AddSingleton<IHttpClient,
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ResilientHttpClient>(sp =>
sp.GetService<IResilientHttpClientFactory>().
CreateResilientHttpClient());
}

else

{
}

services.AddSingleton<IHttpClient, StandardHttpClient>();

TR IHttpClient SISV ERFIMARBFSHLONL, XEIRSHALIBAER TCP &R, BASKREE
BEFRYEIE,

ERXTHEMNEE—RZ, £ CreateResilientHttpClient 75757 AY ResilientHttpClientFactory #RFl
T Polly B9 WaitAndRetryAsync 5#&, S TIAMCIBRRR:

public ResilientHttpClient CreateResilientHttpClient()
=> new ResilientHttpClient(CreatePolicies(), _logger);
// Other code

private Policy[] CreatePolicies()
=> new Policy[]
{
Policy.Handle<HttpRequestException>()
.WaitAndRetryAsync(
// number of retries
6,
// exponential backoff
retryAttempt => TimeSpan.FromSeconds(Math.Pow(2, retryAttempt)),
// on retry
(exception, timeSpan, retryCount, context) =>
{
var msg = $"Retry {retryCount} implemented with Pollys
RetryPolicy " +
$"of {context.PolicyKey} " +
$"at {context.ExecutionKey}, " +
$"due to: {exception}.";
_logger.LogWarning(msg);
_logger.LogDebug(msg);
1

SCHRBTESERIRTL
SIRIAE, MRS RARA SRR, TRRELERE B ERENER. &
IR R AT LR S R PR TR R AT,

EDMIVMET, WinERIRNRSHERTEEMRTHRSHE, fFIIMSIERREIETHEN, SRR
RIENERATRMAN,. XESEEESERENERNBTIES, M ENBEFNIZERTE
FREIIRTUX RO SRAR KA IR EA .
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(ERUATRERHETLEHSHERSIR, TREREERNAZEESE. ArEEE L, XEHEA
BEREMEBDERERIIRS T2RME., EXEER T, NAEFAERNAANTRENT), BIF8E
EXRRN. R, MIZENREF RIS NEZ R RN BNt IR,

#TikE R AR SEIENAR. BN AR e A R PR AR T IR . B
PEEIU A PO LE N FRRE R T AT RERIAYIRME. AR LIESXIMED, EREIIMEIFHEITRT

IRERERERE. ERENEENIERMREAHIREER, WNRETFNRBEERZERESH, N
BEERER,

1&F5 Polly SCHIBES##EEt

ESCMEIRRT, ENATIERRSNERRZITIRIERI.NET B, 40 Polly,

eShopOnContainers N FFERFESCHL HTTP EiAYEAR T Polly BIKTERESSRAS. Lhrt, NMARFEBEX
RN SREE AT ResilientHttpClient (FFI TR, FoiefERIEER ResilientHttpClient BIXSSHTT HTTP
BKAT (KE eShopOnContainers) , #R&ERIATN FXLESREE, (BB ATLIRINE SR,

EXE, BT HTTP ERERARE, E—E TSR RN INZE G BRIERIBFI R TR
13, IMTRBERLH .

public ResilientHttpClient CreateResilientHttpClient()
=> new ResilientHttpClient(CreatePolicies(), _logger);

private Policy[] CreatePolicies()
=> new Policy[]
{
Policy.Handle<HttpRequestException>()
.WaitAndRetryAsync(
// number of retries
6,
// exponential backofff
retryAttempt => TimeSpan.FromSeconds(Math.Pow(2, retryAttempt)),
// on retry
(exception, timeSpan, retryCount, context) =>
{
var msg = $"Retry {retryCount} implemented with Polly
RetryPolicy " +
$"of {context.PolicyKey} " +
$"at {context.ExecutionKey}, " +
$"due to: {exception}.";
_logger.LogWarning(msg);
_logger.LogDebug(msg);
1
Policy.Handle<HttpRequestException>()
.CircuitBreakerAsync(
// number of exceptions before breaking circuit
5,
// time circuit opened before retry
TimeSpan.FromMinutes(1),
(exception, duration) =>

{

// on circuit opened
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_logger.LogTrace("Circuit breaker opened");
3
O =
{
// on circuit closed
_logger.LogTrace("Circuit breaker reset");
s
}

IZBESREERINE HTTP B2E887h, IZRISEN T HARBICNEIEEHENEERE ((THHNRE)
AIFTFFRTEEES, WI7E exceptionsAllowedBeforeBreaking SE-PEEEAYEBEE (KBS 5) . HHTERES
FIFFRS, HTTPiERASTIIE, BESHERE.

SIERTESAT HTTP ERRIE Fimh AE FERS A RRMME PR E AT E R IR R ERRE, MR
ERETEERISEREEOREEEMEN, X, MREIEPOIFINEBEIRHRS, MIEE i
NRER, NEFimNBEREFIUEERZIEERSS. Polly IEEHI— M HAVREERBMUIZAIEE
TEEREE.

SR, FTEIXESEERR I NET KR EIELREERIIER, MARERTEMESEAMN Azure
Bl AEERE,
M eShopOnContainers {f ResilientHttpClient TEL3

{$5F3 ResilientHttpClient SLAAT B 2EAY757A5{HR.NET HttpClient 2897500, ETIIRBIF, M
eShopOnContainers i MVC Web [ F3f2 & (OrderController A OrderingService X123, 1@iL
FMIERREIAY httpClient 28LEN ResilientHttpClient 398, AEIZXTSRETFHIT HTTP 153K,

public class OrderingService : IOrderingService
{
private IHttpClient _apiClient;
private readonly string _remoteServiceBaseUrl;
private readonly IOptionsSnapshot<AppSettings> _settings;
private readonly IHttpContextAccessor _httpContextAccesor;

public OrderingService(IOptionsSnapshot<AppSettings> settings,
IHttpContextAccessor httpContextAccesor,
IHttpClient httpClient)

{
_remoteServiceBaseUrl = $"{settings.Value.OrderingUrl}/api/vl/orders";
_settings = settings;
_httpContextAccesor = httpContextAccesor;
_apicClient = httpClient;
}

async public Task<List<Order>> GetMyOrders(ApplicationUser user)

{
var context = _httpContextAccesor.HttpContext;

var token = await context.Authentication.GetTokenAsync("access_token");

_apiClient.Inst.DefaultRequestHeaders.Authorization = new
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System.Net.Http.Headers.AuthenticationHeaderValue("Bearer", token);
var ordersUrl = _remoteServiceBaseUrl;
var dataString = await _apiClient.GetStringAsync(ordersurl);
var response = JsonConvert.DeserializeObject<List<Order>>(dataString);

return response;
}
// Other methods ...

async public Task CreateOrder(Order order)

{
var context = _httpContextAccesor.HttpContext;
var token = await context.Authentication.GetTokenAsync("access_token");
_apiClient.Inst.DefaultRequestHeaders.Authorization = new
System.Net.Http.Headers.AuthenticationHeaderValue("Bearer", token);
_apiClient.Inst.DefaultRequestHeaders.Add("x-requestid",
order.RequestId.ToString());
var ordersUrl = $"{_remoteServiceBaseUrl}/new";
order.CardTypeld = 1;
order.CardExpirationApiFormat();
SetFakeIdToProducts(order);
var response = await _apiClient.PostAsync(ordersUrl, order);
response.EnsureSuccessStatusCode();
}

b}

B _appClient B RXIRAT, HREREER Polly SRERRIBESS - EIlRER. HTISsRISAEITH
EAIRERZRIRIFAM Polly ITERRIZRREEE,

{£ eShopOnContainers FRjlliz{ iz

£ Docker EH1H S5/ eShopOnContainers fBRA RS, FEGNEZ 1 Bes. —LRENEFIVIRNK
EUERIE, %0 SQL Server Beg. HBIESFE—IKfE Docker HERE eShopOnContainers N AR /TELNLE,
RAANRERERGILEE. RURSHHECASEENSDERH RS R HTTP BE, &
Z1E Docker fRHERBIRE 7 RS HKE Z FthaMtt, e8I Docker RHHKEMNATHTER
R, NEEMANOSHIETEEEEEE, BR SQL Server AIREIE S B R IFIESEIN, EROELE—E
BREIR, NAEFESAFERSERENERIRE.

LNAREFRERR, URRESEEINEIIXMREAER. XMPER T, EFERHETR NSRS
HEN, RS ZETRSKERN— T REEMUNEBEIS— (RIEE0EE) .

eShopOnContainers SEFX NS LEFER L XN BNEINER. XBEAATEBEINEER
B, BIREfSEIMI T HERIRHEERIRE

"Retry 1 implemented with Polly's RetryPolicy, due to:
System.Net.Http.HttpRequestException: An error occurred while sending the
request. ---> System.Net.Http.CurlException: Couldn't connect to server\n at
System.Net.Http.CurlHandler.ThrowIfCURLEError(CURLcode error)\n at [...].
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{£ eShopOnContainers FRjlliz{BRESEE

ENATLUBE S AT, FH7E eShopOnContainers Hfli,

— A EERN SR REASITFNELDRENRE N 1, EFE Docker FEPEENMBRSE, (F
BRREL, REJEEEPEERE HTTP B KkaiiGLM, MrikssaiTH, HKEER.

SO RAREWYEMIRS P BENXRIREWS, FahltaHs, BmIRAE HTTP i5kFHRE
RZSHG 500, FATRTLABIIXIALEE URI & GET EkREAFEM, WNTFAR:
e GET /failing
IZERIREIREHRIZRTRE. WMRPEHER, WISKREIAZSD 500, a1RPEHFREE
A, NZEImAL,
e GET /failing?enable
1Zi5 K] fE AR E
e GET /failing?disable

ZiERk A 2 A a1

Bign, —ENBREFIET, FTLEXSEPERNT UR SERHIEKRUSAYESF, iT5T 8RS
{ERRNREAZ 5103,
http://localhost:5103/failing?enable

AT LA URI http://localhost:5103/failing SRASETIRZ:, #NE] 10-4 Ffix.
< B localhost X | e
€« = @ localhost5103/failing Y

FailingMiddleware is disabled

E10-4. $25F “HE" ASP.NET FIFHAIKE, HX1G= THERET.

LR, FTierhEidERmna, WEMIRSESSIRERALS 500,
—BdaitizeT, AILAEIEM MVC Web NAFERFFEIEITE, EABEREW, iSRS FIFT.

ETHRAIF, AILAEEI MVC Web N FFFERFE FITRAGEIEHFE— catch 1R, NSRS MIREIRT
BEFTHNRE, BOBRFRER—FRFIER, ILAFESFRZ.

public class CartController : Controller

{
//..
public async Task<IActionResult> Index()

{
try

//.. Other code
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}

catch (BrokenCircuitException)

{
// Catch error when Basket.api is in circuit-opened mode
HandleBrokenCircuitException();
}
return View();
}
private void HandleBrokenCircuitException()
{
TempData[ "BasketInoperativeMsg"] = "Basket Service is inoperative, please
try later on. (Business Msg Due to Circuit-Breaker)";
}

}

BeERR, BRI ERNZIRUUAE HTTP 5k HIRE HTTP &R, HEMREAE AR B
BKXE (KFIFAH5) B, NEBEFHE BrokenCircuitException &, SRAERKIFIGER, W
& 10-5 Ff7z.

« B MyCan - Microsoftesh X | + o X
‘ y

I I O] (© localhost 5100/Cart e = 7

> oo
@ gﬁggETAINER S| demouser@microsoft.com = 0 -

E>[ Basket Service is inoperative, please try later on. (Business Msg Due to Circuit-Breaker) ]

& 10-5. B8/ Ul IBEIEIR

BATT AL A R ESRRE[ I FRES, EESERHEEP O TRERREFNERT, TS
HihFimiRS=it HTTP 53K,

/5, CircuitBreakerPolicy BB —FAI8ER(FEFT Isolate (GRFIFTHFHRIFFIFFRTEEES) 0 Reset (IR
X)) . XARFHERE—ANLATER HTTP inm, EIEEH Isolate §1 Reset ZRME. XHEAY HTTP imrats
BIEAFhATIGRTRE TFERS, MINEFRRFGRER. SiEaTUFTiAk, LURPIRSEEHERN
RS,

{EEi SRARHRARINF s oRAE

ERNELRBULESHA. HENSFANER TEMARSE. NRRESSDENIREXRERR
IRASRIEINIEE, —MRFHIASEEREENE L/ RIETRINFEIRE. XOLIBE s ErM=E
INREHUME SR E I i i R AR R RE, HRRURAERS, BT EUEE. £/ Polly BY, SCIRHEIENAY
(EERIEEES VCIRSANIR

Random jitterer = new Random();
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Policy
.Handle<HttpResponseException>() // etc
.WaitAndRetry(5, // exponential back-off plus some jitter
retryAttempt => TimeSpan.FromSeconds(Math.Pow(2, retryAttempt))
+ TimeSpan.FromMilliseconds(jitterer.Next(0, 100))
)s

Hith iR

Hifigt
https://docs.microsoft.com/azure/architecture/patterns/retry

JPMEERE (Entity Framework Core)
https://docs.microsoft.com/ef/core/miscellaneous/connection-resiliency

e Polly (.NET 3&#MFIBRSHTELNIERRE)
https://github.com/App-vNext/Polly
o [REEESIEL

https://docs.microsoft.com/azure/architecture/patterns/circuit-breaker

e Marc Brooker. Jitter: fEtl 4L BIETETIF
https://brooker.co.za/blog/2015/03/21/backoff.html

SRS IS

IETTAR R

BRI LIRS T N AR AIRSIEFEEMEASER,. BTN S FaEHMRSHNES
MNEEZEXEE, HEENESMERNAREFRFARIITAHEE, WNEA,

ETHMIRSHN REFEBER DS TISERES AR, BERIRASIZE, LIRERRX
ZIRS. MRRSTBERFBRRITHARETSE "HEEE" NES, WESEFHRE, NAEFTES
EIRXEE, BERERMIENZEDE, ik IR RESEE RS AIRERETE.

EEBRIE R, [REREXRTRERSE, FRERRGER, LIRHNARERZITINRRIEIAN
Bl WRERRASIE, LA ERERESEI TR E R AER ST LASKEERTE). 2SR 9N
FRREFEFSRENETRRE, MU ERAMENFHESE TN BER R,

{£ ASP.NET Core [RSSHEEINEITIRRIEE

fEFF& ASP.NET Core %558k Web RIFBFERFRT, BILAFERI ASP.NET FIRAFRALAT HealthChecks FE (B
HAFEhR 24702l GitHub)

ZEZ TR, ARE—ER R BAGIEN R AR AT EIMBRIR (40 SQL Server #iERE
BITAE APl) REILEE LRSS, ERZERN, EIENXTBRFIMEERETHEAEYG, WE
Pk,

PAERLE, BAREEMRSPERZE. R, FE— M RimNAXERIETRRRS. Bk AR
VIRETIRIRENA, SRABIEARS, SRz TR MHENAYR L.
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https://docs.microsoft.com/en-us/azure/architecture/patterns/retry
https://docs.microsoft.com/en-us/ef/core/miscellaneous/connection-resiliency
https://github.com/App-vNext/Polly
https://docs.microsoft.com/en-us/azure/architecture/patterns/circuit-breaker
https://brooker.co.za/blog/2015/03/21/backoff.html

/5 ASP.NET {iRE{EH HealthChecks [E

FATATLATE eShopOnContainers IR FFEF-EZ! HealthChecks EERIREIE. B5t, TEENXMNE
MRS IEITINRRIESR. ERBINAEREFRS, WRMIRSS AP AIEID HTTP i8], B4R SQL Server
HEEBAR, MRS EERH.

AR H—Z@IT NuGet B3R% % HealthChecks ., {(EEZIREAPR, KREE NEFHHEB
VER R FITEFI—ER% . Faf# https://github.com/dotnet-architecture/HealthChecks Ff{XES, Sl
AT EEIRRTT =S,

src/common
src/Microsoft.AspNetCore.HealthChecks
src/Microsoft.Extensions.HealthChecks
src/Microsoft.Extensions.HealthChecks.SqlServer

BAIBEBTLAERZE{EL Azure(Microsoft.Extensions.HealthChecks. AzureStorage) (NELEHGE, (BT IR
ZASHY eShopOnContainers XF Azure ;@B HakE, FILRHATFE. HATAEEFEF ASP.NET RUE T
WHEE, EA eShopOnContainers £3F ASP.NET Core,

E] 10-6 FB7x 7 7 Visual Studio H9AY healthChecks &, {EATREHR BT EIRBRSS FER.

Solution Explorer v 1 x
@E- o-cd pl=R
Search Solution Explorer (Ctrl+;) P~

fad Solution 'eShopOnContainers-ServicesAndWebApps' (21 projects)
4 Solution Items
'f'j NuGet.config
4 src
4 BuildingBlocks
4 EventBus
4 (& HealthChecks
b &[c#] Microsoft.AspNetCore.HealthChecks
b &[c#] Microsoft.Extensions.HealthChecks
b &[c#] Microsoft.Extensions.HealthChecks.SqlServer
4 Resilience
4 Services
4 Web Apps
4 test
4 GEE docker-compose
5[] docker-compose.ci.build.yml

b a1 docker-composeyml

/& 10-6. Visual Studio fZR5 219 ASP.NET Core HealthChecks [EJEfT

WBIFMA, EEMUIRSIEPEMIIE—HERIRINII=1 HealthChecks EERIS . BEERINEE
IZMIRS PHATHNE TR S EIRE, XEREEAR AT EEMIRS (HttpUriCheck) SEUERE

(2487 SqlCheck*FITF SQL Server #iERE) . BEE ASP.NET $ARS3EL ASP.NET Web N FRFRRFRIE
ENRAIRNIMRE.

FMRSE Web NFEFEMNETEERTE HTTP SkEUREMREMES—N75i% AddHealthCheck #41T
EcE. 580, eShopOnContainers B MVC Web NFFEFRKIIF 2RSS, FELBEZ AddCheck ik
RINENE TR EE .,
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https://github.com/dotnet-architecture/HealthChecks

BIIE TS, ATLAEBZ! catelog fHERSSAINT 3T SQL Server EIEAEHIHARIR.

// Startup.cs from Catalog.api microservice

//
public class Startup

{

public void ConfigureServices(IServiceCollection services)

{

// Add framework services
services.AddHealthChecks(checks =>

{
checks.AddSqlCheck("CatalogDb", Configuration["ConnectionString"]);
1

// Other services

{B2 eShopOnContainers B MVC Web R FFEFNEEMRSBEZ MK, BB AT MRS
F8— AddUrICheck 753%, SN TFRBIFFR.

// Startup.cs from the MVC web app
public class Startup
{
public void ConfigureServices(IServiceCollection services)
{
services.AddMvc();
services.Configure<AppSettings>(Configuration);
services.AddHealthChecks (checks =>
{
checks.AddUrlCheck(Configuration["CatalogUrl”]);
checks.AddUrlCheck(Configuration["Orderingurl”]);
checks.AddUrlCheck(Configuration["BasketUrl"]);
checks.AddUrlCheck(Configuration[ "IdentityUrl"”]);
1
}
}

BEMIRSIMEIRERIES, MIRSASRHE "ERE" K&,

SNRAMBRSS AMRIELEARSSE SQL Server, ATLUMXGRAI— Healthy( "OK” #&&E., THHLIEEE
eShopOnContainers ] basket.api %55, (MYIBEHIRS(EF Redis B1F, (BRIZEARASS Redis
BTG ER M. )

services.AddHealthChecks(checks =>

{
checks.AddValueTaskCheck ("HTTP Endpoint"”, () => new

ValueTask<IHealthCheckResult>(HealthCheckResult.Healthy("0k")));
})s
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B(FIRSE Web NARFAHETIRNZIEEIRSR, ©USHF UserHealthChecks (
[url_for_health_checks]) ¥ BHi%. WA MTF ASP.NET Core 8 Web R FEFERFEHEY Main ixFHY
WebHostBuilder Z%3l, a0 NE{CIBRT~ZBE UseKestrel,

namespace Microsoft.eShopOnContainers.WebMVC
{
public class Program
{
public static void Main(string[] args)
{
var host = new WebHostBuilder()
.UseKestrel()
.UseHealthChecks("/hc")
.UseContentRoot(Directory.GetCurrentDirectory())
.UseIISIntegration()
.UseStartup<Startup>()
.Build();
host.Run();
}
}
}

IR TEA VAT . B MRS A FFims/he, 1ZimmE HealthChecks Z ASP.NET Core FjEJ[{46]
i, JERZmRAY, BIE{TE Startup 227 AddHealthChecks AR ERNFMBIEITINRIEE.

UseHealthChecks 73iABE—NmH SRR, ZnOSBEERTRERSETNSRS. fl, B
RIMIRS RN/,

EF SRR ENEE

RAFEERSPESBUERIRSS (DoS) , HRBRAFHERTMERER RMMIRSIERE, ATLIE
FREERA NS M TINR R EEFIFEATE.

BANERT, EFRFFENERERRER 5 910, (EEXESMNEITINTEEREFRIE, WTCEA

TNo

checks.AddUrlCheck(Configuration["CataloguUrl"], 1); // 1 min as cache duration

B ELIIRESHIEiTIAR

MRELIRIA A S TiaTIRRIeE, —BMIRSZIZITIE Docker 1, AJEEMNEEEINER S
B, (XEE2ERRmOMEEIEEN, LMEEZEET localhost BgAMEB Docker Host IP i5/a]) , B
10-7 B 7 e 28R YIS SRR R A9 KL,
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= C'  ® localhost:5101/hc

{"status":"Healthy"}
& 10-7. BB EE T RS HIET TR

AN R AE R catalog.api MRS (B171E 5101 i) RIEFERY, IRE]T HTTP IKZSHES 200 LA
K JSON iEXAIRSER. EEEKREERIPRME T SQL Server BIEEKIX RN TR, FHR
EHREHIEE.

{5 Watchdog

Watchdog @—MIRIZARSS, AIESMARSHIETINGMAZ:, FEEER_ EXNER HealthChecks B
KIREMIRS TR XEBTHLEETRENMRSAEMAEFENERIER, Watchdog BIEETEIR
BRFZEMERT, MEXNCHIFMAH THBIRIFRIRE.

eShopOnContainers "Gl EE— Web MEAERE TN ENIRS. 0B 10-8 Fiax., XE2A{FEH
HIREEM Watchdog, EAERHMIIEERESE R eShopOnContainers F{ARSSH] Web [ FEFEFA9
RS, BE, Watchdog TEAEMNEIARIEEIRSHT B KEUTH.

B system Status - WebSta X+

& > 0O localhost:5107

Overall Status: Healthy

http:/lerdering.api:5102/hc m
UriCheck(http:Nordering.api:5102/hc): status code OK (200)

http://basket.api:5103/hc m
UriCheck(http://basket.api:5103/hc): status code OK (200)

http://catalog.api:5101/hc m
UriCheck(http://catalog.api-5101/hc): status code OK (200)

http://10.0.75.1:5105/hc

UriCheck(http://10.0.75.1:5105/hc): status code OK (200) m
http:/iwebmvc:5100/he

UriCheck(http:/iwsbmvc:5100/hc): status code OK (200) m
http:/iwebspa:5104/hc m

UriCheck(htp:/iwebspa:5104/hc): status cade OK (200)

[E/10-8. fFeShopOnContainers HIFIFBIETTIA L IIEE
=2, ASP.NET Core BY4H[E}f4 HealthChecks EE A NMMIRS IR 7 B—ETREERA. EEHIT
EXBFEIETIRAIEE, HIREREXEEEIREZEAE TR,

HealthChecks FEATBE H—S XM IRAMNFRIS TG ELGHITT B, a0, (TR
FEIG3T Redis RFHIH CEURERTIZTINRIGE. ZERIFHS MRS EN FREFRBIIUH TE TR
RE, BEERARIEX IR TINGE A TR,
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(ERRHIS I ZERETIRREE

N7 ERAHIRSZEIRT M, 1#Y%0 Docker Swarm, Kubernetes # Service Fabric &4mHES |ZESERAIE
BREMHHRS I TETIRREE. JA%HE I ZENEIENMNRS/BRABIEER, BELEXHZSLH)
REEHIEK. BELSOIREIZSEEAI— NFSLH.

B0, KREDwAS I ZAILERETINRERERTEIENE. REIRS/ARIORSENER
BT, mAFS|IZEF SRS RERARIRS/AiasLhl.

SIRAFS BT REFFRE, EPIRARNANEE. BLmASIZE (40 Azure Service Fabric)
PIMEREFARSS, B0, BNAERFARAEERN 1/5 iFE. BRARNOTRESTRATHERE. T+
REANFHREFAIHRERE, FHREDRESRSEBE T — T RSB BTIE TR E.

RSB TN S — T ERRERS RSN XEFRLRAS IEETRERAERINEE, Hln
Service Fabric, fEfEFYRAFSIZRS, ERIEFFEEE, BIURTHERRIEA. BirtalER
FEITINRAYER=R. fla, FTREE— M ESEREMIRSINAER, S LARREEIEK
(RPS) B. MR—MRBIEEERILHERSESHRR (K7, L&EHEF) | WiRESIERILIER
EFBHMIRSLA, IMESNRFSENEIRFAAER,

IBER, WISRGER Azure Service Frabic, BISRRHEECRIESTNREMIER, XEUEBANEI TS
BENER.

PRI AR, STTER

BNREE—HoEIMHSEMER, RERSMERE, FEQNRIEMEAHER. FATTLEXAESE
FRZMAERRTTZ,

BIENRT AR E SRRV E BN FARR R B IRSSRTS. BURTERRRE ASP.NET Core HealthChecks B E7RAY
HENTE—#., 5&, JLMEAESRITE, i Azure Application Insight ] Operations
Management Suite, SRIRIESHHRAHER.

&E, NREFETRESEMR, WAL Microsoft Power Bl Bi58=75#2:R73%2 (40 Kibana B,
Splunk) SEETHLETHE.

Hftb iR

e  ASP.NET Core HealthChecks (BHIATRIRAN)
https://github.com/aspnet/HealthChecks/

e Service Fabric iIZ{TIARIERE
https://docs.microsoft.com/azure/service-fabric/service-fabric-health-introduction

e Azure Application Insights
https://azure.microsoft.com/services/application-insights/

e  Microsoft Operations Management Suite
https://www.microsoft.com/cloud-platform/operations-management-suite
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https://docs.microsoft.com/en-us/azure/service-fabric/service-fabric-health-introduction
https://github.com/dotnet-architecture/HealthChecks
https://github.com/aspnet/HealthChecks/
https://docs.microsoft.com/en-us/azure/service-fabric/service-fabric-health-introduction
https://azure.microsoft.com/en-us/services/application-insights/
https://www.microsoft.com/en-us/cloud-platform/operations-management-suite

{RIF.NET fRBRSSF] Web N FBFER?

7£.NET {4BR5Z%0 Web RFBi2REHSCINLSIE

B

®B
TREBMIIE. R RHERFSDRITRE.

. IRSBETAFFRIRIEF AP (R Z(EERFERFMIZ PR, FHTLESE AP RBIRFRAISHE

RS HRT, SHRIEEREFEE, NREM AP X, WRXEHTIIERFUE, WE 11-
1. IRERXMA, BWHRITEER (RET APIRX) HEMIRS, BRIFEREENZEH
REIEHEREREMX.,

_____________________ 1
[ BFRHES \\l [
I Web API
I — SQL Server | [
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ASPNET Core ‘ HTTe MR, |
WeDAPL - IN [ R SS ‘.
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LEBE 22 EWe @000 / ]

E 11-1. (&R API Rl I2IF

NERARSS AIMERGE, STLARIE Azure iEN B RAVIIERSZEERMR 2 ChEIRSS (STS) KIERAK

MRS IDIERF B0, SERREREETLESME Cookie WIRSBAHZR. (MIRFE, AJEM
PR R EHEEIEARIFARSSHI ASP.NET Core) . LEARTCANE] 11-2 F.

| EiRiiRSS
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https://docs.microsoft.com/aspnet/core/security/data-protection/compatibility/cookie-sharing#sharing-authentication-cookies-between-applications

{siF ASP.NET Core Identity JSiiF

ASP.NET Core AT IGFAFRIEENHIZ ASP.NET Core Identity fRZEFE, ASP.NET Core Identity
ERARAREENHEFEXPEERFEE (BEERER. HEFAR) . BE, ASP.NET Core
Identity ZUBFHETER Microsoft AspNetCore.ldentity.EntityFrameworkCore EL#2{tAY Entity Framework
FhE, B aFRBENFMEEHE=SEE Azure RFfE. DocumentDB S EHEMNEFEIFRAEE.

THMADEN B (s ¥R FB P K BHHIGIERY ASP.NET Core Web N BRI BN, BExR 7 EE5IE
B35 Entity Framework Core Bt& ASP.NET Core /534,

services.AddDbContext<ApplicationDbContext>(options =>
options.UseSqlServer(Configuration.GetConnectionString("DefaultConnection™)));
services.AddIdentity<ApplicationUser, IdentityRole>()
.AddEntityFrameworkStores<ApplicationDbContext>()
.AddDefaultTokenProviders();

ELE ASP.NET Core Identity f5, BtAIEIRSSAY Startup.Configure 757 ERE app.Userldentity 3,
{53 ASP.NET Core Identity BJSCHILA T LAPIER :
e {§H UserManager EIQEEFHFAAF{SE (UserManager.CreateAsync)

o {#F SigninManager EBUGUFFF, FJLAEA signinManager.SigninAsync BE#E&ER, (M
signinManager.PasswordSigninAsync BEAFFIIOS IR, REER.

o ET{FHETE Cookie FRYMSE (F3 ASP.NET Core FR[EW4EER) IRBIRF, LMEENSGRsRIELK
BRI EEERAFPISHTIER,

ASP.NET Identity Core ST A FIIIE.
I FHEAAMAFEIEEME, FEBKEFEA Cookie (RIFBMHHNSHIIEZS (R1ELEIHY MVC Web
[IFBFERE) . ASP.NET Core Identity E—MEFAIRRSZE,

{ERYMERR I ERTNIIE

ASP.NET Core &35S MRIGUER AR BT OAuth 2.0 &R, XERERFRIEARE Microsoft
. Google, Facebook 8, Twitter SHNEFIVIIESNIIEIREER, FEXLESH5 ASP.NET Core
Identity N FRF2FFRRIS D KELEESR.

EE(EAINBSDIGIE, BENARERAY HTTP IBRGEEEFEAE SRS HIIEFE. ZiE
REENSHIIHREHESIRER URI BEEIEXK, XS MHERED
SigninManager.GetExternalLogininfo J5iA&fFE AT A,

TEFIE T RITHINBS IR R EAEX NuGet &
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https://docs.microsoft.com/en-us/aspnet/core/security/authentication/identity
https://docs.microsoft.com/en-us/aspnet/core/security/authentication/identity
https://docs.microsoft.com/aspnet/core/security/authentication/2fa
https://docs.microsoft.com/aspnet/core/security/authentication/social/
https://www.digitalocean.com/community/tutorials/an-introduction-to-oauth-2

HefiaEs e

Microsoft Microsoft.AspNetCore.Authentication.MicrosoftAccount
Google Microsoft.AspNetCore.Authentication.Google

Facebook Microsoft.AspNetCore.Authentication.Facebook
Twitter

Microsoft.AspNetCore.Authentication.Twitter

HEERT, ENHERBIS7E Startup.Configure ERIEIFEZE( app.Use{ExternalProvider}Authentication
REMD A M. XLEMGEARRERMBAENSEINSR, PSR ARERN ID FTEER (1
O<) . SNEBEHIIHEMERENEMNAEER (40 ASP.NET Core HSRTIA) , IXFERLALAUBKIFF
BERGEIESHRIBN FERERF.

—Brh[af41E Startup.Configure HiEM, FUalLURREEF MEaEHIZS0Y Action PER., ALFEESL
#£— AuthenticationProperties 3J5, EFEIESHEIHRMSRNOBIRAEEM URL, REIRE—
1B)1Z AuthenticationProperties XIgEIEIMAL, ~EUCEEIIT:

var properties = _signInManager.ConfigureExternalAuthenticationProperties(provider,
redirecturl);
return Challenge(properties, provider);

24y redirectUrl BiF—BERF#EIEE, SMMRAERNEREMAY URL I, 1% URL NRTIGTRIEIMD
INREEXT AP TSR Action, INTFEHHIRBIFR:

// Sign in the user with this external login provider if the user

// already has a login.

var result = await _signInManager.ExternallLoginSignInAsync(info.LoginProvider,
info.ProviderKey, isPersistent: false);

if (result.Succeeded)

{
return RedirectToLocal(returnurl);
}
else
{
ApplicationUser newUser = new ApplicationUser
{
// The user object can be constructed with claims from the
// external authentication provider, combined with information
// supplied by the user after they have authenticated with
// the external provider.
UserName = info.Principal.FindFirstValue(ClaimTypes.Name),
Email = info.Principal.FindFirstValue(ClaimTypes.Email)
}s

var identityResult = await _userManager.CreateAsync(newUser);
if (identityResult.Succeeded)

{

identityResult = await _userManager.AddLoginAsync(newUser, info);
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https://docs.microsoft.com/aspnet/core/security/authentication/social/

if (identityResult.Succeeded)
{

}

await _signInManager.SignInAsync(newUser, isPersistent: false);

return RedirectTolLocal(returnurl);

}

WNER1E Visual Studio #6lEE ASP.NET Core Web NATERFINERY, EEFEMIZARPMKAISUEEI, IR
B oA ERIMNRIRHEEFrENRIEE E R ERT T, W 11-3 Fim.

New ASP.MET Core Web Application (NET Core) - WebApplication8 ? x

Select a template:
A project template for creating an ASP.NET Core

ASFENET Core Templates application with example ASP.MET MVC Views and
Controllers. This template can also be used for RESTful
HTTP services.
N OB 8l
Learn more
Empty Web API Web
Application

Authentication: Individual User Accounts

= Microsoft Azure
@ [] Host in the cloud

App Service

B 11-3. TEBYEE Web [fGEE/FRTEE (B SFIRIEE T

bR T BB HRYSMEBEGIER RS, RB R =AM EAEREZHIIMNRSHICIEHREAEE, BXFIE
1525 GitHub _EAY AspNet.Security.OAuth.Providers B,

=K, ETLAEIE B CRIFNBIGIE AN

{$5F3 Bearer token I8iiE

{&£F3 ASP.NET Core Identity SMINFNBIIERRAt2E, XMITIEERTRS Web NAREFZR, XEZR
Fh1E Cookie PFIERFERRESM. BEEEHRF, Cookie HFARRIFIEHETRERIB AT .

fFI4N7E ASP.NET Core Web APl &1, AFF T RIEEHEETRNEER (SPA) | KibEFin, EEHE Web
API ij5[E)8Y RESTful Xiigimm, FIGEEERS Bearer token 3GiIE, IS FAFRRFAEER Cookie, {BEZ
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https://github.com/aspnet-contrib/AspNet.Security.OAuth.Providers/tree/dev/src

R ZIKEY Bearer Token, FEEBEERMIEKA Authorization kR, AT EHASHELEIE,
ASP.NET Core 5% OAuth 2.0 #1 OpenlD Connect ZJ 1,/ M%IA,

(& OpenID Connect B¢ OAuth 2.0 Identity }E/Zz552IF

AR S EEHETE Azure Active Directory Bi& 7#% OpenlD Connect B OAuth 2.0 B9ELE Identity /5
Z2rh, BJLAER Microsoft. AspNetCore.Authentication.OpenldConnect 89 OpenID Connect i 736
iE, 40, ETF Azure Active Directory 36HF, ASP.NET Core Web N FHfERAEAIZEAIHEIMH, WITF
BIRf7:

// Configure the OWIN pipeline to use OpenID Connect auth
app.UseOpenIdConnectAuthentication(new OpenIdConnectOptions

ClientId = Configuration["AzureAD:ClientId"],

Authority = String.Format(Configuration["AzureAd:AadInstance"],
Configuration["AzureAd:Tenant"]),

ResponseType = OpenIdConnectResponseType.IdToken,

PostLogoutRedirectUri = Configuration["AzureAd:PostLogoutRedirectUri"]

1)

ECEEREN AR Azure AD ZFIRATEIERY Azure AD {H., WIRZSMAIRSFEEI Azure
AD BHEFF, BNEFiG ID AIENARFRIZ MRS EHE.

BEE, (FRLTERN, ABFZE ASP.NET Core Identity F[EM4, EBATE R EEFMEFIINIESD
B Azure AD &18,

M ASP.NET Core [RERiEZLSH

WNRFE AN ASP.NET Core Identity FHFPIAZ S, MASEFRIIND Identity 12488, aJLAE
RS E=5EL,

IdentityServer4 #] Openlddict 2 OpenID Connect 1228, AIER#\5 ASP.NET Core Identity 5k, #
M ASP.NET Core IREZMAZESSHE, IdentityServerd STRYERNAIEMASERE, {#A IdentityServerd
MR SHENEARSEINT:

1. 7E Startup.Configure J575#EF app.UseldentityServer i7x/ill IdentityServer4 Zlf FAFERFAY HTTP
BEREEEED, ILETLSEEZE(L/connect/token B OpenID Connect F] OAuth2 israiEK.,

2. VEH services.AddldentityServer J5iA7E Startup.ConfiguraServices J5:5+ECE IdentityServer4,
3. IRMHMLATEUERCE Identity BRS5ES
o HFERR credentials

o FBFEIAEEKUSIEN Identtiy &1 AP ZE
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https://oauth.net/2/
http://openid.net/connect/
https://azure.microsoft.com/resources/samples/active-directory-dotnet-webapp-openidconnect-aspnetcore/
https://docs.microsoft.com/azure/active-directory/develop/active-directory-authentication-scenarios#basics-of-registering-an-application-in-azure-ad
https://github.com/IdentityServer/IdentityServer4
https://github.com/openiddict/openiddict-core
applewebdata://43BDA539-2090-4C50-9422-42C8A655DAB3/(https:/identityserver4.readthedocs.io/en/release/)
https://github.com/IdentityServer/IdentityServer4
https://github.com/IdentityServer/IdentityServer4
https://identityserver4.readthedocs.io/en/release/topics/crypto.html
https://identityserver4.readthedocs.io/en/release/topics/resources.html

* AP RIFER PRI ERILRS BRI ARIFAIESINEE, HIINTFEERNAT Web API
(8¢ API £5)

*  Identity RIRIEAEFiRRERTHRBFIEE (FR) . XEHEPEIEEERR
2. BRI,

o NTBEKRSHEIEEERNE i,

o BPEEHEENSI, a0 ASP.NET Core Identity BRE BT %.

IEEE(FEH IdentityServerd ZEFIRFIEIRAS, A4 IEnumerable<T>AUiE S REESEIBEFRANFS
HRRFEINGE. ENTEASZRNFE, ETREENRMHE Fima SRR GtsEE,

IdentityServer4 FERRIIAREHER, FIHBENX IClientStore ZEEURMIIZFIRHECE, AIReXUUTFUT
~f:

// Add IdentityServer services
services.AddSingleton<IClientStore, CustomClientStore>();

services.AddIdentityServer()
.AddSigningCredential ("CN=sts")
.AddInMemoryApiResources(MyApiResourceProvider.GetAllResources())
.AddAspNetIdentity<ApplicationUser>();

REZLSH
£TF OpenlID Connect i REITA H CHIZESHIGIERE 7 —27R. BUIRRSNEEREIFRLA
BHARRSEHIENEZESHIIAR, Xz EatiE?

JHFIEIZE, Microsoft. AspNetCore Authentication.JwtBearer SR T4ME JWT $RERYIGIEHEE
. JWT {3 "JSON Web Token" , B—HMERLZESHERX (ARFC7519ENX) . BTFEELRER
BA. KTFaeEd e RX LS hERTE BRG], PTRESSIN ™G, IS RTEARE ASP.NET
Core MVC dhja4 (app.UseMVC) ZEiEH.

app.UseJwtBearerAuthentication(new JwtBearerOptions()
{
Audience = "http://localhost:5001/",
Authority = "http://localhost:5000/",
AutomaticAuthenticate = true

1)

SEUN TR

o Audience FRENSHEAIRITE B SRILARINAIRIR. WRSEHPIEERERILE S
S8, ShRRBHRIEL,
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https://identityserver4.readthedocs.io/en/release/topics/clients.html
https://identityserver4.readthedocs.io/en/release/quickstarts/6_aspnet_identity.html
https://tools.ietf.org/html/rfc7519

o Authority AR SEAVRIEARSSESIEAUE, JWT Bearer JEIFEIAEFERAIXA URI SRIRENA] BT
RESHEERNAHE, FEMFEERASE PSR URI,

e AutomaticAuthenticate E—/ M RSHEENX AR EEBiERImRE.

B— 12 RequireHttpsMetadata, 7ERFIFRER. ZSHETULERN, BHESERER
false, AIERBIEPAIMEFNIN., ESLAREPE S, JWT bearer token R {EIT HTTPS £,

FEGFRERS, JWT SREEERIM Authorization IBILHIEEN., RABERFINL, K& (ERE
Audience 1 Authority SE{IE) . FEMENFHERA MVC /Y Action BiRINIS =85 IBRIBFER.

JWT Bearer SSUFFEHRSAIFESRABFS, HIGNTE Authority ANeJ FERY, (ERAHEIERIRIGIESHE,
SFFiXFiHE, BILATE JwtBearerOptions 3382 _FIEE— TokenValidationParameters X452,

Hftb iR

o ERMAERZEHE Cookie

https://docs.microsoft.com/aspnet/core/security/data-protection/compatibility/cookie-sharing#sharing-
authentication-cookies-between-applications

e Identity f&7}
https://docs.microsoft.com/aspnet/core/security/authentication/identity

e  Rick Anderson. {EFEfE({SHITNEFIGIE
https://docs.microsoft.com/aspnet/core/security/authentication/2fa

e {M Facebook, Google FIE{thMERIRIHE LINISIE
https://docs.microsoft.com/aspnet/core/security/authentication/social/

e  Michell Anicas. OAuth 2 &7\
https://www.digitalocean.com/community/tutorials/an-introduction-to-oauth-2

e AspNet.Security.OAuth.Providers ( ASP.NET OAuth 128809 GitHub B©F)
https://github.com/aspnet-contrib/AspNet.Security.OAuth.Providers/tree/dev/src

e Danny Strockis. 4§ Azure AD &% ASP.NET Core Web [iF
https://azure.microsoft.com/resources/samples/active-directory-dotnet-webapp-openidconnect-
aspnetcore/

e IdentityServerd. EF 1Y
https://identityserverd.readthedocs.io/en/release/

.NET #4BRZ#] Web RFEFEHIISI

YGUEfS, ASP.NET Core Web API EERANIAIE). IWEHRRARIFIRSS (S API IWELIGUEAFAA, BHF
AEFFEWRIEAF. ENAIETAFNARHETEENNRE, XOgEEEGERRIEESI.

PRHUNXT ASP.NET Core EEHIAYISIAISHE Authorize ¥R AZ! Action FiARIFER (SEEHIES, R
Fra B8 hAY Action EPEKIEM) |, WITRBFI-:

public class AccountController : Controller

{
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https://docs.microsoft.com/en-us/aspnet/core/security/data-protection/compatibility/cookie-sharing#sharing-authentication-cookies-between-applications
https://docs.microsoft.com/en-us/aspnet/core/security/data-protection/compatibility/cookie-sharing#sharing-authentication-cookies-between-applications
https://docs.microsoft.com/en-us/aspnet/core/security/authentication/identity
https://docs.microsoft.com/en-us/aspnet/core/security/authentication/2fa
https://docs.microsoft.com/en-us/aspnet/core/security/authentication/social/
https://www.digitalocean.com/community/tutorials/an-introduction-to-oauth-2
https://github.com/aspnet-contrib/AspNet.Security.OAuth.Providers/tree/dev/src
https://azure.microsoft.com/en-us/resources/samples/active-directory-dotnet-webapp-openidconnect-aspnetcore/
https://azure.microsoft.com/en-us/resources/samples/active-directory-dotnet-webapp-openidconnect-aspnetcore/
https://identityserver4.readthedocs.io/en/release/
https://docs.microsoft.com/aspnet/core/security/authorization/introduction

public ActionResult Login()

{
}

[Authorize]

public ActionResult Logout()
{

}

AIANBR T, RINRESERT Authorize FIHIGBREIRTIEHIRZEL Action FREISEIIERF. RH—
SIRFIOOHFERIRF AP AT, BaH BRIz LSO BRI BERE,

TMET A B AR

ASP.NET Core Identity EEREBENAGIES. BRTHF, ASP.NET Core Identity AI{7fi& AT N TERFHY
FRBEGER, FIREFBLAF SR TR, XLHENEI2EES RoleManager (RAJLABHTIFEL
FHEPRIAE) 1 UserManager (RAILUSAEFRNAEFSEHECESE) IIRESRHITER.

UNER{#FY JWT Bearer Token 3&iF, ASP.NET Core B9 JWT Bearer I&iFREHIGEETFNSEHEH ATV
BEEREZAFNAE. EERFIX MVC 1 Action SiEHISEHNE S EREFHER, T7&
Authorize 54 E& Roles 241, WA=~

[Authorize(Roles = "Administrator, PowerUser")]
public class ControlPanelController : Controller
{

public ActionResult SetTime()

{

}

[Authorize(Roles = "Administrator")]

public ActionResult ShutDown()

{

}

}

T, {¥ Administrator 1 PowerUser F3FAI3/3]8] ControlPanelController F7EY APl (¥ SetTime
X/~ Action) , ShutDown API QIiH—3FR&IA 2T Administrator BEHRIAR A OGE],

MNTUFERES N AEHERIAR, SJLMERZA Authorize ¥, S TFREIFTR:

[Authorize(Roles = "Administrator, PowerUser")]
[Authorize(Roles "RemoteEmployee ")]
[Authorize(Policy = "CustomPolicy")]

public ActionResult API1 ()

{

}

ERXANRGIFR, FEAEXA AP, PR
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o £ Adminstrator B PowerUser 1, #HH
o 1EFAf RemoteEmployee /1, HH

e R CustomPolicy ZINAIBE X A IR

SEME T RERARI

IEESMERTLAE R AN R IR RS B SR, AT PRA VGRS, FREE RIS
ASP.NET I T #E,

BE IS RI&EIZE Startup.ConfigureServices J53&{#H service. AddAuthorization J5i% . %75
EREB—1NE#09 AuthorizationOptions FYZEIE,

services.AddAuthorization(options =>
{
options.AddPolicy("AdministratorsOnly", policy =>
policy.RequireRole("Administrator"));
options.AddPolicy("EmployeesOnly", policy =>
policy.RequireClaim("EmployeeNumber"));
options.AddPolicy("Over21", policy =>
policy.Requirements.Add(new MinimumAgeRequirement(21)));
1

WRBIRrR, R SARERBENFERIBXEE, TRIEE, ERIEEFRMESN Authorize $F1ERY
Policy 28N AT Action 8 Controller ({fl@[Authorize(Policy="EmployeesOnly")]), RESAIHEE
N FEE, AR RBIFR) .

EEXAYRBIF, F— AddPolicy AR REIAEENA—AN. R
[Authorize(Policy="Administratorsonly") IR FAFEA API, EREHMEF Administrator AT
BFPeLARGE],

B AddPolicy EREDR ¥ —MfEIBAYS TN, ERABFRAITERE. RequireClaim J5iAIRATigk
IZFEBREFIHARYE. MRIEEE, REMRMIIEREENAER, NIRBIEEENRR, 7REREE
K. WNER{ERA JWT Bearer JuilEhE/4, FrERTIWT BIEB(FARF AR A,

REBIIKIEESE =" AddPolicy 75i%, BEfEATBENXAYEEIE Requirement, BISEABREMIEN
Requirement, BJLAXSAMAHTIRBGREE KizH0. EHITIERIE, HI/RsCIIan T8

e SCHY IAuthorizationRequirement Y Requirements 288, G &45%E Requirement ANEHSEHY
FE. ARG, XBEH— Age FERBT MinimumAgeRequirement 358,

e SC AuthorizationHandler<T>fy4bi85e | Erh T 24MBRFILUEZRH
IAuthorizationRequirement 2884, {Z4MEFZ A0 JRSCIN HandleRequirementAsync 737k, EiG
BEESAFEEN L TYNEAHREEK,
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https://docs.asp.net/en/latest/security/authorization/policies.html
https://github.com/blowdart/AspNetAuthorizationWorkshop

o WRAFHEERK, NEMA context.Succeed KFREFEREN., MNRAFEZMAINAHRE
BRNEK, NaTelEZ MERERR.

BR T EF AddPolicy B ENXAIRIRESKS, FEBBIERIHENIMETENX Requirement 4MEFE

& (services.AddTransient<lAuthorizationHandler, MinimumAgeHandler>()) ,

ASP.NET Core R T X THRBERFFR (BT DateOfBirth) AIEEMIRIN Requirement 14k
HEERAII.

Hiths=R

e  ASP.NET Core JAILE
https://docs.microsoft.com/aspnet/core/security/authentication/identity

e  ASP.NET Core X
https://docs.microsoft.com/aspnet/core/security/authorization/introduction

o ETRAEREN

https://docs.microsoft.com/aspnet/core/security/authorization/roles

o  BEXETHRIEAEN

https://docs.microsoft.com/aspnet/core/security/authorization/policies

EREPR 2N BERER

AT EESZRIPNRIFSETERSS, ASP.NET Core MR BEREMEAERESE. NSRS
BHHESE. XEHRMEERIRAEHR. RELREFAETRBHIESERE, SNEAERERE
TEERREIREST, R, N(FEF ASP.NET Core Bt BHEE N\ B L AU BIEEVEH.

Rz AT ARRE R IR ERINEBNERERFRERS B R, EATRNAFTELEAR
EEHRE. AT FEETASEDERINER, EULNEEMNMEREPFEEN, B ASP.NET
Core ZREM TR, NTHEEFMNEPLUELLHIFME, MIRSUE Azure BRREFEPEFHEE
.

ERIREERFEER
BRI A FREEN— R RARSERNEHRE AR LORETE, YEFRETR

FEEA S EEEINER (REEERETT) EHR, BAESZERBIRIED BEMEITMEE
Bolg— 2R, FERES () DR

fian, BIMELZE Logging:LogLevel:Default &5 Debug, E&EXF FHEHAY JSON HFRIECEE:

{
"Logging": {
"LogLevel": {
"Default": "Debug"
}
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https://docs.asp.net/en/latest/security/authorization/policies.html
https://docs.microsoft.com/en-us/aspnet/core/security/authentication/identity
https://docs.microsoft.com/en-us/aspnet/core/security/authorization/introduction
https://docs.microsoft.com/en-us/aspnet/core/security/authorization/roles
https://docs.microsoft.com/en-us/aspnet/core/security/authorization/policies
https://docs.microsoft.com/aspnet/core/security/app-secrets#environment-variables

}
}

BNIRETEifEIXLEE, NARERRFEEMIE IConfigurationRoot XEET, 7E ConfigurationBuilder
AR AddEnvironmentVariables /57,

TR, NMETEEEFHEAMENA, FIINREEREZENTTEEHERIR, MEZERBINL,

{$5F8 ASP.NET Core Z$AETEESZHE24H

ASP.NET Core BREE T BRM T B—FABERERERIFABPE. BEA "SREESR" T
B, BEREM4HEETES|A (DotNetCliToolReference) 2| Microsoft.Extensions.SecretManager
B, —BiZKBIFEHRIRE, dotnet BFERan AN HMTIRERHE. XEZHELL ISON
BRANUEFRERFEENGERT (BRRREREMAR) , NEEiRAE,

ZERETE T EiSENZSARERAEMBIER UserSecretsid BHEAL., A, YAHRERESXGPigE
UserSecretsld B (WITFF7R) « BN ID (FRCIRFREHAEE, BREIEHHAME—,

<PropertyGroup>
<UserSecretsId>UniqueIdentifyingString</UserSecretsId>
</PropertyGroup>

?‘}"'}EH&F'EFIZ_ £ ConfigurationBuilder SEff &R AddUserSecrets<T>BIE]{(FTZMETE R A B TREE h 27
$H. 2B T N2 UserSecretld BUTEFEESEEY, @5 A AddUserSecrets<Startup>BlH],

EF-mP(EMA Azure ZiRIREREFRIFETA

BERIEAMEZERN, SEARREETEEME, MAREEATTEILFEIE. FHERER
ERHRE Azure BREERE, CHFRERMNERH T — M R2rPUE.

£, Microsoft.Extensions.Configuration.AzureKeyVault BJLAESEIFRA 11812 ASP.NET Core N FEFZREM
Auzre BRIREFEEINEEER. BFMH Azure BIPREESEFHEIVER, BB TSBIRE:

1. BREERIMA Azure AD NFFER, (XESAEEAYISIAIA Azure AD E18) , XALET
Azure B[ JF5SHK.

HE, NRAENFAEFERIER (MIEERaSEEFmREE) , WolHEAE New-
AzureRmADApplication iX“™ PowerShell £<, FRA17E Azure Z4HREET TSI RRE
N, (N REFRSBFERFAR. )

2. CUEFAIARSSEIR, RFIEMBINREFLRERENRIR. AJERWNT PowerShell 65<,

$sp = New-AzureRmADServicePrincipal -ApplicationId "<Application ID guid>"
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https://docs.microsoft.com/aspnet/core/security/app-secrets#secret-manager
https://azure.microsoft.com/services/key-vault/
https://docs.microsoft.com/powershell/resourcemanager/azurerm.resources/v3.3.0/new-azurermadapplication
https://docs.microsoft.com/powershell/resourcemanager/azurerm.resources/v3.3.0/new-azurermadapplication

Set-AzureRmKeyVaultAccessPolicy -VaultName "<VaultName>" -ServicePrincipalName
$sp.ServicePrincipalNames[@] -PermissionsToSecrets all -ResourceGroupName
"<KeyVault Resource Group>"

7E6I# IConfigurationRoot SEIRT, &M IConfigurationBuilder. AddAzureKeyVault ¥ 5%,
BEAEE AR EREENARERF. BER, R AddAzureKeyVault EFEETAMAINA
R ID, HERENSERPEFXIERFMEERREIR,

BHAl, NET FREREFI.NET Core SUFERAZEFin 1D M1EFPinZiAM Azure BIRREERINECERS

B, .NET Framework N FfER7R] A IConfigurationBuilder. AddAzureKeyVault B9—1NEZL, 1%
AddAzureKeyVault EEUEBRABZFinEH, HEREAPBIY, X3F.NET Standard F1.NET Core FYE
BIRAEEF AT, EEFIEBH AddAzureKeyVault E25ETFIRT, ASP.NET Core N RIS 2
B KeyVaultClient WEFHDEEETUEBBNICUER Azure ZHIREE, W TFR:

{

0);

// Configure Key Vault client
var kvClient = new KeyVaultClient(new KeyVaultClient.AuthenticationCallback(async

(authority, resource, scope) =>

var cert = // Get certificate from local store/file/key vault etc. as needed
// From the Microsoft.IdentityModel.Clients.ActiveDirectory pacakge
var authContext = new AuthenticationContext(authority,
TokenCache.DefaultShared);
var result = await authContext.AcquireTokenAsync(resource,
// From the Microsoft.Rest.ClientRuntime.Azure.Authentication pacakge
new ClientAssertionCertificate("{Application ID}", cert));
return result.AccessToken;

// Get configuration values from Key Vault
var builder = new ConfigurationBuilder()

.SetBasePath(env.ContentRootPath)
// Other configuration providers go here.
.AddAzureKeyVault("{KeyVvalueUri}", kvClient,

new DefaultKeyVaultSecretManager());

LB, XF AddAzureKeyVault BIEREECERAIEFEMERITHIN. RIESLHRZRG Azure 2R
REFEIMIRKE—MEERHEER, WECENSESnHREEFNVREER, FMEREFEPIIRE
EFRRBEZAFEETIIXESH,

Hith&=R
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{58 Azure Key Vault {fP R FAHER

https://docs.microsoft.com/azure/guidance/guidance-multitenant-identity-keyvault

EREMBERLFERAEN

https://docs.microsoft.com/aspnet/core/security/app-secrets

B ELERP

https://docs.microsoft.com/aspnet/core/security/data-protection/configuration/overview
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https://github.com/aspnet/Configuration/issues/605
https://docs.microsoft.com/en-us/azure/guidance/guidance-multitenant-identity-keyvault
https://docs.microsoft.com/en-us/aspnet/core/security/app-secrets
https://docs.microsoft.com/en-us/aspnet/core/security/data-protection/configuration/overview

o EIAEIEM4GEE

https://docs.microsoft.com/aspnet/core/security/data-protection/configuration/default-settings#data-
protection-default-settings

e  Microsoft.Extensions.Configuration.DockerSecrets. GitHub B
https://github.com/aspnet/Configuration/tree/dev/src/Microsoft.Extensions.Configuration.DockerSecrets
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12

RRELEIE

ENRENER, UTERARREENEIL.

(ERESRRNE. ETERNUOETUNETERS, BATSREMRETEES MR NREMKERE
MSERIEPERRRAIRIRT R, BRI BEXE DevOps FIEFFIRAE.

BRELAE. £ Windows 1 Linux ESRGEPREZAIRNESHF T, BT Docker IBRIEMAT
BTV RSSO, IR A EARAER. W2 AWS, BFF IBM, EAARIESR, Docker BIHETE
ZAIRERE RS O TTAE,

BREABERML. W THHIETIRSHRANBEFHEIRSS, Docker BRRRIBPEHIE AR,

MRS, MERSZZRIGIEMADTH. ARRERXREISZENAEFNEESN, EETSMRINTF
3, LIBERSHFNIET. EETHIRSHZRET, NARFAERATIRIR. WK, RE
. BREIN RRIIRSES, XALIEEEHTEXHERrIEERE.

PHIRENIR T SOA, HMIRSZZRMIRIVET ERIRSZAIRREE (SOAFIGEIRENIRITH(DDD), A&7
A R ROl S5 AR AL AR O4S E U AR N A MBRSS RS, 45 [8E) DDD 75iAFR.

MERSSAPkER. MIRSSIRM TITEZEATIRE, WIRIZERE, BFRFUFMRAZHEY. AMmeilbs]
BT 55N REFTRBXIIRSH R, PN ERHRZAVEIREE, B, &E—3, UKk
KESMHRSHIRE BT CRENEESERURMEERM. XESESIN T HESRRIANBEFE
BHERY. AABHE7RERETHRSHNNARER. HPa8REEE NEHTFRENIATSER
NFEER. FEXLERT, BEERETESFNIERNE, RACKREEFIIKIBSEEMETFAIN
PR,

ERFHURBEFNSSR. SRERTHRS, EHIHIRETEENNA. B 58RNHEE
FF—ie(ER, BIaNET{E4.NET Framework FIREEN FEFERs, BIi@EIE Windows Begit{TII{L.
Docker BMAMERTF ZSMAREERINEER, HIUIRRTESHBIEFRANERM, HiRHRToH
BT RFIUNRA IR,

CLI 5 IDE, FIFREXRITER, SILMERRENARNFARSESNET NARRF. @I Docker CLI
#0 Visual Studio Code, BILUMER CLI FIEFIRESEIEF &, 50&FE Visual Studio FIEXT Docker
BB RIS R, (FRLL IDE IR OBBEFF A, GlaseEEt 2 A 2saN EER.

HHERNAER. TETZNREFNONARET, SRFESSEIENNGE. BTERRIIRSED
BRIHE (BF8) , REBTBLENRMEAZFiRRIEK. Flal, BTERoBESLER, RBTESX
7, SEZIRS RIS, MMEREFEE, SERTWEEE, FTREErERTTENTRS.
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HWETF AN BRFOIEZIXLHE, FHITRXIREE., XERETUSEERRE (ENRAXHER
BEERIEK) , FLIBIESE R ESEREHIEH AT, XL, ETANABRERGIMR
BEHEEMTE, TIeREFNERET ZEMIRIERIE, HINkERmAFS I ZEHE RS SEHNERIE

Z8,

Z2. MNHEFIHRSTRESEEFRRE. EtNAReE2ETIRIEMENN, FESMSTITS
K. EERELEUHESTIINIKRAN, XERHTLI~EEeNNERERF. WEERENNA
BFI—XERZEE— " SHENAREFNRGHTEINZESN, BEFTERE. S, &8
MEERBINERER - BETRANBEFNE. EURERRLEONERTERELHE, HIWNEE
BIREPINE, SIS, IRERENARERFHBEIEN, HIETERlE, XENEFEER M
HEFEARSRE. MREERE, LR BEAMEREARAES ZENEMERE, BT Azure Eil
2K, a0 Azure RIERIR E BB EIRME N AR URBERRITS .

mHESIEE, ETAEER0RHES 2, BItN Azure BE8ARSS (Kubernetes, Mesos DC/OS #1 Docker
Swarm) , LAK Azure Service Fabric 2R, MWHHIEFMENETHIRSHNARER, 186
EESHMN. TV ERFEEHNS RS ERERRN, SMEOATDN, ABNMET RS IZERE
EETHIRSIES[RRAREFRIER. NRMAFTELRRISFTNERNA, BERNSKESSR
TBEERNT mHES 222 B EHE.
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