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METHMATTIR? " tiI=ERIK—a: "7E Docker FBREIEFEIET" , XEEHFTEMI Docker
N FRRE R AT LATEAEATS285F Docker ROIARHIZTT, HERIEERAHE7RPRIEINSGNET (FF
K. W, ERM. £FFF)

Docker ANiE

HEERNTf#E Docker ZBI, ANTHH—LBAZEIANENEN. NREH—T T HREZHTE
X, TJL &% Docker I2HAEEMEICEE (https://docs.docker.com/glossary/) .

BFHEER: N EATEESEMFNMEERENESN 8" . —MEEESTITEME (flansF
1EZR) MBRR/ETHNFEERNMENSNHITRE. BE, —MRERETSNEMERER, Bil—F
—EHIERIRL T BRI ARG, WR—MREELEHEIRET, BBABRFTTEERN.

Bea: Docker REAI—1EH, —BRMFT—NEEEITHINARER, HIZERSS. ©/H Docker
BEOAE, —MUTNE—MRERIESEER. SFET BR—MRSHOR, ETLMNE—MR
GelgEE I aRLhl. 5E, BEILBINE—MEGEES LG, ADSEENTIIEER—F
ISE, HKep— MLIEES.

& BTRENRCERE, IARNRGER—MEENAERA (KTRASHERME) Z
B LA X 53 FF 3.
Dockerfile: — M NAXM, EESMEALIE—MREEIHES.

1882 TR SRBEAURE. ETF Dockerfile IRHANSER LT, LARMEXMEGAISHTH
IR SRR — N BaeiRlR. EALUER Docker a5< (docker build) RHIERE.

BF: 18X Docker RIGHNES, AMERERTNEEINE. BLCESE2EMIERENSZINE
K, Blgn, —MEARTET SOKBESR (BINEER) , —MREE8T7TETHHNES (BINEER)
£Z, XUTRAILIRERIFNE. —1MEEIUEESNTEETR, flal—4 Linux BE&EMN—
Windows 512,

iEMEE (Registry) : ACERMNIRS. MTASHAHLRERNR, AR iEMFRRZ Docker Hub
(ERET Docker 1)) . —NIMFEEEBERETSNMENNCE. BIBESEZAERY T
FRFHETNERMICRIVER. Azure FEETMERE DI IHMERNGIF.
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https://docs.docker.com/v1.11/engine/reference/glossary/
https://docs.docker.com/glossary/

Docker Hub: —PARRY iEMER, ARLEERE, LE(IEIE. Docker Hub 2T Docker Hf&
HREFIRSS, NBSFAER TR, HWEAAESF] Webhook, FHEERILIF GitHub #[ Bitbucket 75

Azure BEiFMZE (Azure Container Registry) : —FF[] Docker EGESERNIATLERE, BHNA
HIET Azure £, BIRHET—INSEH Azure BB EZAEXRADEMZE, 1LETTLAFER Azure Active
Directory BRIASPRXSEH TIAEE .

Docker AJ{5i¥}F& (Docker Trusted Registry) : —#fi Docker jFfiZRARSS (KB Docker NEF]) ,
AILAEAMREE, FRrAE—RRERIERREdRH ORMMESER. W TFREERAERHITEIRERIFA
BiRBeRR, X197, Docker BI{FiEMZES A7 Docker Datacenter XN=@H. BELZER, &
LAZ% Docker AI{Z;EAZE (DTR) .

Docker $tXAR (CE): £t%J Windows 1 MacOS BI—MFATESE, BTFEAMEE, ETflidE
B8 Docker CE for Windows 227 Linux ZX88F0 Windows Be8f9FF &I E. Windows _EAY Linux
Docker FHEETF Hyper-V AT, T Windows BEEHFEHEEEET Windows f, Docker CE
for Mac 287 Apple B9 Hypervisor #2270 xhyve hypervisor i, B7E Mac OS X 2T — Linux
Docker ZEHHIEEIAM.. Docker CE for Windows F[1 Docker CE for Mac (T R¥EHETF Oracle
VirtualBox A9 Docker Toolbox,

Docker VAR (EE): ™MFZRAY Linux 1 Windows FFA& R Docker TEEE,

Compose: —NpSTTEMATENIIETZBEMAERN YAML XS AcEdE. aTLAR—
NEEAN. yml X (KBTFEARE, TUBESSE) , EFENMEREN— I NERERF. HE6)
FETXEENZ G, BRA—179< (docker-compose up ) BAJLASTRENZBRMBIEE, X
7S R7E Docker BEN L AB—MEGEIE— I BEE.

£8: —H Docker TBENBIT— R Docker TBENREHR, iLNARFILY BASNMRS
T, DEIEERINZMEEN L. Docker SEFRILAFEA Docker Swarm, Mesosphere DC/OS,
Kubernetes F Azure Service Fabric R8I, (2NREfER Docker Swarm REIRERF, BEER
swarm XM ARIERNEEEE. )

RHESIZE: FsREWEEEFAN Docker BENEEN—NIEHE., A IZTLILIGET— TR

(CL) HE—NEFMNAREREEREG, SMET. SoILIEESENE, BE, REYE, R
BRI, =AM, Docker FHEEEE., WHES|IEHRE—HATRLIET, 2k, VEMEEIE
ik, BERN, JwHESIZERINRMAEREMIZEAY™MR (Ebi Mesosphere DC/OS. Kubernetes,
Docker Swarm F[] Azure Service Fabric) EHERY,
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https://hub.docker.com/
https://docs.docker.com/docker-trusted-registry/overview/
https://www.microsoft.com/en-us/server-cloud/solutions/virtualization.aspx
https://github.com/mist64/xhyve

Docker &a8, HHINFME

{&£EF Docker RIRI{R, FAARFBECIZ—IMNANRS, ARECHMERKEITEEI— BR5RE&
. RERNAERS, LK EREEMRBATESERI .

BETRAMRS, XTNBIRGSWEINL, KEeIE—IEH, XPMERERIBITHE Docker BE
M. BREITRIIMREETT AR PC B TIHAT.

FREARNIZICHREFHEER EMERTD, XNTERFMNEHRIRAES ZthE2FENRWAS|ZE. Docker 4
FT—ARREMERM Docker Hub, EftRHEEAREIIRGESRM T SMEME. Lo, &
WRTLAFE AR —MRABRY iEAZR, AtV RIEBAY Docker FRIGKAER.

2-4 BAT Docker FRRIRGA IEMFRFAMEMAMHZBNXR. EhthRERTRETEMMENENS
N EE.

DO Cke r%j& ﬁ % Hosted Docker

Registry
— On-premises

Docker Trusted (‘n’ private organizations)
Registry on-prem.

-

Docker Hub
ARegistry Registry

Stores many
static images Docker Trusted

Registry on-cloud

Azure Container

Static, persisted container image Registry
AWS Container | Public Cloud
Registry (specific vendors)

Google
Container
Container Registry
* D Image-instance running

| . |

- S anapp process (service/web) Quay

. N Registry

Other Cloud

[E 2-4. Docker AiEFIBEERIHSE

IEREIE] iEMEF, JLULERESFSHMAT RN AREFR, ETPESeEERRAIFTER
., XEBEATLGBMRANY, RRES I TEMETEHRE, BLWREGREM T — —BtaIHEHTT.

IIFIXEER, EEERABIREGEMER BTSSR, BaliipER=m)
o ETREMER, BHRGEFEHRATHS.
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https://hub.docker.com/

10

ERBREERGNSEENEENEZ ARIMEIER. fa0, NRENEFRZRE
Azure I, BRAERIREERLEE Azure Bt IEMPFHEEHIRE, ILNEERR/IME, IRE
BIEFMRERN, EIEEREER— TN PERZIEAY Docker BIfS IEMZE.
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73 Docker B £81%1F .NET Core &

= .NET Framework

58 NET MRS In B LA FEfEFRY, B MEZER] %R NET Framework #1 .NET Core, ©
NZEEZHFZ NET FEEE, ETLUEENZEREZERE. B2, SllZEEERAMNARE, i
FEWMEZR, BURATEESTIAA. AESEXIEAFER FIEEEMESLE H— LI,

AT\ Y
—ARERIN
ANTIESIESE NET Core X2 .NET Framework 5 H—/MEEMIINE., X FUEMHARR, EZ K
HN—EET, SEAHESHNET.

INTIXLENER, BRLZER NET Core 1 Linux &% Windows BekF R EAIEESL Docker fRSSimMLF
ER:
o BEEEFE. a0, EHFERREMA Linux 2581 Windows 2288,
o BRI FEREFEERETRRSH.
o BEEAB[NESH, HEFEARRERFRERREESN "BE" |, BFilk, AT
THURA, BEEEE MR LARESHRS.

BSZ, SEaE— AR NET NBREFRHE, SAIZIE NET Core {EA—PELARIIE
#., NET Core BRZMEE, FHHEIHBENS RO TIES LT,
{$F8 .NET Core B/ —MEBE, ERE—EVISEL, SALIRRNETET AR .NET iRAHI N FEFE
F. SSFAMERABRNRSSESEIUNER, X—RSBENEE—L%, FASSEREZENARE NET
IRAIENBEREFHTTRS. (REE(INEENRERAEERSHN. )
ATFIXLE R, ERAZER NET Framework SRR EHIZA R Docker PRSI FRFERR

o AN R BRIERAYELE NET Framework, FEBSEKETF Windows,

o WEE(HEA NET Core ANz Windows API,
o REEE(FEM NET Core ANSZIFHIE=75AY .NET FEE#& NuGet &,

{$F3 Docker E8& .NET Framework 2R LIESRIEEMA, BESHENT8, XHEN "F
B HENTFARWERIIER.NET Framework B AREF LIS AFER (41 ASP.NET WebForms, MVC
Web App 8¢ WCF) ki, @1+2EER,

1 LA


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

EfthRIR

o EFH: (EH) Azure =F Windows BFESiLINE NET RFTEFSCII( TR
https://aka.ms/liftandshiftwithcontainersebook
o TPIRIFA: EMA Windows FERiL{EH ASP.NET Web RIFISEIICICERT

https://aka.ms/eshopmodernizing

4B Ti%EE .NET Core R A&ZETF Docker &
s=dIN BT

T .NET Core EBRMWINIZERAUTHE, AL TR KR, CREEN "ESEY" . SEHE
FEs— 1 A=sRBR, {EA NET Core RYfR, EUBERT NET Framework RUSRGRAFR/INMEZ, A,
WREBE—1BEEPHER NET Framework, BBARRIGRGLRET Windows Server Core Rt
kiR, WISREMA NET Core, EAVRKEILAET Windows Nano Server S{&aL, Linux $RRRHE3E, M
Windows Nano Server G {RaL Linux RFEFEEELL Windows Server Core RARIFRERE,

A, NET Core 2EFERY, ATLUETTLUER Linux 5% Windows e 55k EREIRIIR S ik 1 FIFE
. SAMANSRIS(FERESAY NET Framework, BBAEREEEPZEET Windows Server Core B4,

KTFiERE NET Core FUIEH, THEIEEFMAIFRE.

BESFENENE

EMBN, NRENEFRELM—MESNFEELE (Linux #1 Windows) #RLUZETTHY Docker B FHFE
F (MRAARS) . B4 NET Core REBRESIERIERE, FEA NET Framework R378F Windows,

NET Core t837#F MacOS, HRIRBHEA—MTAFESR., HEEEIESEEPER— Docker EH1 LAY
AfE, XNEIREET Linux 8 Windows BY, FlIIEFAARES, EaJLAE Mac EizfT—
Linux EEHARLRAERE.,

Visual Studio 3 Windows 2T —1NEMFFEIAE (IDE) , S35 Docker FF &,

Visual Studio for Mac 2—“F Xamarin Studio &{{M3ERY IDE, I={T{E MacOS t, BEXX&FETF
Docker UM R A, X TFHPLTEE Mac Hl L, #B{FER—FEEXRAY IDE BIFAARKR, XNiZ
B EIFHI%EEE,

EaTA{#EHA Visual Studio Code (VS Code) , B3#EF MacOS. Linux 1 Windows, VS Code BJLATEER
H37# NET Core, FHESIFERUERFIAIN., VS Code RE—MNRERMRIESE, £ Mac HIEATLUE
B VS Code, Docker CLI 0 .NET Core command-line interface (CLI) —f2RFF & SV BERFR. &
AT LA HF NET Core FISE=75%m4828, ELal Sublime. Emacs. vi FIFREAY OmniSharp IRE ([
BSOS ERERR)
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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

BR7 IDE #l¥miERs, SERTLAERNET Core CLI TR, EXXFBHIFA.

BEF M HE— M hRE

BARBEENNIRSEE—RREFER, ERUTLUEREMIEERI ST & 85I TN kAR
%5. £ Windows &8 £, &0JLAEA NET Framework, B2, XTSRS ZEE R R, B
ZEBRAY NET Core 7 25TEM "BEBR" . HUECIEMNZE—AEEMAHE, (EF NET Core B9
&URFAEY(ERS .NET Framework BOSSBAFVIMREZ,

E&=5 LIRS E RS

e LAEFRMESERY NET Framework SRFFAETHERSFHINBRER (FEFSFMHHY) , BA NET
Framework tBZFHEHELRNAR, MAERRERNEILIREBE. B2, NREEFERS
22, BAXWTAES LIRS RIR, ERET Windows Server Core BIFIfELAY .NET Framework RI%%
BIERKEERT.

BT, MNREEETREFRFEENRMIRS RS, NET Core ARRIEAMREE, Ff .NET Core
B2 E%. mB, BEXRINSSEEEEERLIE Linux 858, BELIE Windows Nano 1%, S8
BE%, XiIBEENEER, TJLARESE.

MIRSHIEEMER]TEN )\ @ BITEXER, TEASBAZE/), BFRETXEN, KREEN, B
HFELLER, EHEXLER, SEEFMAB% NET Core RS HEGIXFEAIE/ NI LARELHNLIE
ARt (R.

MRS ZEMET LAHR S HIRS AN R BB ZFA, XA LALLEEmAiEREE) NET Core, EAZH
BYRBRSS BRI LARIEMRIARS—ET(E, tBalLAF0A Nodejs, Python, Java, Golang EiEfthHAFF
KRHIBRS—ETE.

Eai BRHRFPHITSBENRE

MRIEHETERNEATERMNIZE. FREFIMEE, BBA NET Core 1 ASP.NET Core 2f&4a{E
A5, ASP.NET Core Eb{E4E NET Framework 519 ASP.NET & 10 {ZLA L, mH, HEXFEALRFLE
ESTRATHINBRSS AR (40 Java Servlets, Go #1 Nodejs) ki, BT FIRSHAT,

RAEHMIRSZEEF, BEEFEET/IEMUERS (828) . FILTFHIRS KR, XEXEE, &
Linux 8¢ Windows Nano _-{&F3 ASP.NET Core B985 (EF .NET Core i&f7RY) , EHLUIERLERN
RS EREEI LETENERS, HMEEMREAET S EDAYOREEA.
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https://docs.microsoft.com/dotnet/core/tools/?tabs=netcore2x

4B Ti%E .NET Framework SR &S =3{(LRY
R 2R

RENWNTF 2N BEFFIN BfEFERIEEL, NET Core BILE+9EE, B2, TREIBEBEERAN
ZET, .NET Framework {BAR— N RIERE,

BB AEFEETZE Windows FaaH

BMEEAAECEMIRS, SAIREBAB(EA Docker RESKELERE, HlN, BiFE4EFA Docker BER
89 DevOps TAEIE — BesalLURHIBE MR FAIMAIAS, b, JEIBRNEFIMNENHE, &
EHIATTLAFS BN HERR — e R TR D S ERYKERIT S EMEPE A EMIEE, EXEERT, BFEERE
B —ATHIN TR, LHEMEIRY NET Framework S FBFERAsEE Docker 1 Windows Z5E8tH 2Ll
BEAERRY,

HHXNMEE, EREASHERT, BAEEEEMEHNNAERETEE NET Core £; EAILUFREE
B1EFEHY NET Framework B9 Docker 28, BR, HEEEY BE— N EEFIRTIE, BBAER NET
Core A2HEFRIAR,, tbamii, A3 ASP.NET Core B—MNEHIRRSS.

EEFRHAZEF .NET Core BISE=FEF NuGet &€

B=FREEEIEEEE NET T, XMMERTLALCBES D NET {228 ESCIHE, By aiE
NET Core, BEE.NET fERE 2.0 FIFEAABHELLHY API N FBRVHESE#ES 5T, TE.NET Core 2.0 Hh, N FH
R EEFERSMIER NET Framework FE (RILASEFEMIREA) .

PR, BBPANET Standard 2.0 FO.NET Core 2.0 E& T —LEoMISE, (BEELBEXFE—LizE: B
Lt NuGet BFZE Windows A BEiE1T, HEENIATEEASTF.NET Core, UNERXLAIIIERAIN FHFRFFR
MEXEE, IPAWIE Windows 2585 E{#F.NET Framework,

EES5(HF .NET Core A3Z15AY .NET 1&AK

AL NET Framework SARTESRINRAR .NET Core (BIFABRIIHE, SRIIRAR 2.0) FHARA.
XA ARRIART, BLELUSH NET Core hRA (.NET Core 2.X) AJA, MALHAZER
NET Core FriBEFEEANIRITBIR, EIMRABEKIZEATA.

TEFIH—LTE NET Core 2.X HARJFARIRRA

e ASP.NET Web Form, iZIiARRASHE NET Framework R, %481, HEBILTHRIE NET Core
374 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 WCFfRSS. BABE—1RET NET Core B WCF EFimEERTLARSRIERE WCF RS (BT
2017 FRTEIINARA) |, B2 WCF RIBRSS ML ASZHF NET Framework, X MARERFE
Y .NET Core RAHFLARE BRI,

o T {ERME*AIIESS. Windows Workflow Foundation (WF), Workflow Services (WCF + WF),
#0 WCF Data Services (33204 ADO.NET Data Services) H37#%F NET Framework, ZEH&81T
XI7E NET Core F33HE411.

PR THEESHY NET Core FREZEHFIHAVABLAA, EAFHEEIRESMESIAE] NET Core H1, FEEE
A9PIZRATLAS®E CoreFX B Github FETT_EAPLEHFT L port-to-core FR&ERIEZE. FE, XMIIFRHA
RN ERIEIX A5 NF NET Core F—XL B R EBRAMBRICR 7 REHKANEK,
ARG E FEFIHAIELAE M, T RSN Github ERITIE, LUMEFLARITEIENES.
WMERIEEBNRAHAFE, BILAE CoreFX BEEFHFHFF— Issue,

EEFRHAZEF .NET Core RIERT API

B, BB =FFEFAZIF NET Core, a0, BL Azure BRSBIRHLT—1 SDK, mOiXA
SDK FHA3z# NET Core, XEEHI, A Azure [RSRAEESEEF .NET Core B9, I8, 7£ 2016
%11 816 B, .NET Core [ Azure SRSEUEREE SDK BE A 7T— \TSRA, MECELEEEN
BAMR (GA) 7.

SitFERS, 03R Azure FRRLFATIRSZAIZFin APl IEASZIF.NET Core, BRAERILAFERARETF
Azure fRSEZHEXINAY REST API & ETF NET Framework B2 P SDK,

HithRIR

e .NET Core {5F
https://docs.microsoft.com/dotnet/articles/core/index

e T34 .NET Framework Z|.NET Core
https://docs.microsoft.com/dotnet/articles/core/porting/index

e Docker EHI.NET Framework }§5
https://docs.microsoft.com/dotnet/articles/framework/docker/

e .NET I

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

RERTR: HALBRTIE Docker R{ERMH A

B9.NET {EZ2

TEXK RS EMIE L T RA%ER NET Framework &2 NET Core BUERER. —F&EISE, WF
Linux 25883k, REEAET Linux B9 Docker £H1 (BHMELIRSZEE) , TIXIF Windows BSEK
W, WIREFERAET Windows Server B Docker 41, (FEHWEIRSEE) .

o8/ RFEZEEY Linux 228 Windows 228

BN A .NET Core .NET Framework
.NET Core

IBBIFHRIIEBATAT Y R NET Core ANET Core

E4H9 Windows Server [ -- -NET Framework

BF ( "EENNERER )

RN

INETF RSN R .NET Core .NET Core

( "FFRRARER" )

ASP.NET Core .NET Core

.NET Core (I7F)

.NET Framework

ASP.NET 4 (MVC 5, Web API
2, F1lWeb Forms)

.NET Framework

SignalR 5SS

.NET Core 2.1 (X MEA
KHIRTHR)

.NET Framework
.NET Core 2.1 (XAMRA

RIHIRI(R)

WCF, WF FOEAMESHELR

WCF in .NET Core (R
WCF 25 FimfE)

.NET Framework
WCF in .NET Core (RZ#F

WCF Z i)

FE[EA Azure RS

.NET Core
(RZE Azure IRSBEPSIR

378 . NET Core WIEFim
SDK)

.NET Framework
.NET Core

(REE Azure REESIE

755 .NET Core H9ZEFim
SDK)
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NET B3Nz E MR ER S

EEZF| Docker A STIFZHEVAGRIER %, FH .NET Framework F1.NET Core Z[@IFEEANES,
LA SEES B CFERNERRERES BRI ERSF M.

3F Windows, BJLAER Windows Server Core B Windows Nano Server, iX%6 Windows iR A2 T
NET Framework BY.NET Core N FIfEFRIBEBERIARIFE (A0 11S, LAK Kestrel EEFEE Web RS
28) .

XIF Linux, BEFFHEHAY.NET Docker R 2] LAERFSIFZSMAITIR (40 Debian) .
W 3-1 Fis, eI LABEENKER T A FEY.NET 1E2RAUnT BEAIRER FhRA.

NET B BERRFRS

Windows
Kestrel
Nano Server N ——.

Debian. Alpine %
Kestrel

B, EohiEEER

B 3-1. 1RHE .NET HERRIR D RIELFIRIERS

ARLERT, SaseREFEREM Linux K1ThR, & EEFERNRGRARMINELERM, X
ALAGIEEE A Docker %, AIa0, ERTLIBIEITEESAY NET Framework F1 Windows Server
Core Z FHY ASP.NET Core GlIEE—NE&, XIF Docker i, XHARIESIENHN—NMEE.

HIBHGAIEFRINE] Dockerfile ARIEHE, AR LUBISIRESRISER ER AR TRIRIE AR
X, TEHR—LEARYSH:

microsoft/dotnet:2.0.0-runtime-jessie |Linux L) .NET Core 2.0 &THI

microsoft/dotnet:2.0.0-runtime- Windows Nano Server LAY .NET Core 2.0 i&fTHT (
nanoserver-1709 Windows Server 2016 FAELIZEETFHRA 1709)
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microsoft/aspnetcore:2.0 .NET Core 2.0 ZZEHJ: STHHKHTFEMATHAY Linux
F1Windows Nano Server, aspnetcore (RIS
ASP.NET Core {7 —Y5{fi

E7J .NET Docker 5%

B389 .NET Docker F{&2HHEREIEFIMILE) Docker g, BAIE AT AT Docker Hub FRY
Microsoft B, BNEEAILESSMER, BURT NETHIRE, BERFHIZEEAIRA (Linux

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

XIF NET BEERS, MRNESEREMNE/IMENCE. —MeERFZ—MEFRNZSE, HE
EETRIEMRT(E, 530, microsoft/aspnetcore $E{&RIZE Docker {#F3 ASP.NET Core HIIZE T
R, ERXEHEERMTEIMINK, TTLALSEE RIS,

M .NET Core §1& (microsoft/dotnet) Z2ETF NET Core HiEHI SN BEFEMIITRY. Hlan, #tak
, Azure WebJobs FIEMERIIZ{ER .NET Core fUIEHIEHE, XEFBEHAE S ASP.NET Core 1%,
FrLAX LR e iR G AVATRS B/ —1L,

KEFRGOEIRE TRESIFE, HBISERISEIERIRAFIRMER S (BARH Linux &1ThREL
Windows BURRZA) .

KTEKIRMAIETS NET Docker FRGRUFARER, AJLAZ% .NET Docker FH{EIHE,

{$EF .NET Core Y Docker $RIGAFFLTNEF=4 T B
FFFRARHIEE Docker BRMRIIR, MEEBIEERNBEITIUTARL:

o  FTFFAFEE NET Core NFEFHVER.
o  FFIE{T .NET Core N FBFEFRYIES.

MHAFESZMESR? SFPR. WENEITERHNNAREFHR, BEBESEAENLR. BEA
XERITAYES RUARRIRE, FERTLARBARS AIMHITA, WEMEREN BRI,

FFARFORIEER TR

FEMER, REENSER, BEHRIRENEREIIELHINEERIEE . R AMGARRZE
RIEMEEXLTENENIPALERR., —ETEM "EaERSE"  EARNERNIHERNZT
JhEEY ASP.NET Core 8% (microsoft/aspnetcore-build) , HEZETLMFERIXMNEGIENERESEE,

HE—BENEEENIE, EENSERRFCHNAREFAREN—LEH., XEPEERmERS,

HAthAY NET 4&#, LAR& npm. Gulp 1 Bower iXHEAIMI TAFF A& TR AIMKER.,
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https://hub.docker.com/u/microsoft/
https://hub.docker.com/r/microsoft/dotnet/
https://hub.docker.com/r/microsoft/dotnet/
https://aka.ms/dotnetdockerimages
https://hub.docker.com/r/microsoft/aspnetcore-build/

XM RGN ARER? LR EEAASEXNMRERBINE G, XM G R AREE—
LEERREFREPIERA. XMMEREERT RSN (C) INSHEERAE, #F%kik, SHE
ERAEREQEEN (FIa—aEUI) EFILRTEINNAERERRE, EANEEIEERSTAIL
— N B R R RN BKIRAY NET Core EREK. SHMERBRBZEMERHEITIXN
Docker SREFAILAT . XEMTERY CI IR, iLEZEEINATTN,

EEF=IMET

EEFFMNET, REENEEBR, EYUAEREEEFIEETFmAAY NET Core SRIEIAR. FI
LA, EF microsoft/aspnetcore RIIZ1THTRIGIBEFEE LR/, XAJLALE EERIEBMIEAY Docker A
FEEREHY Docker L.

IRANERIF R RIS THRA, LIS EREIF~ £ AR 2 BRI ERR4EEI& . 7 Docker 15
Bch, THEMNM G RIBRFIFEFE, XNMNIEREWESET, BITIETT dotnet build 8 dotnet
publish 85 K5THk.

EX MU RRES, BRFEL HES SIS TIX N R AR B R E E R AT LA T .
flgn, &@id dotnet publish ap S EZAIHB A RLEMIFIIAY NET ZHFISE. B, jsF.css X
4. IRAJE, GRER—LES )T mFERE.

22X NET Core 1 ASP.NET Core {REBRE MRS, ERENZEXET—ITEHSMEGE, HPE
FEEMRGE. L, - REMENEETER). sREEEENXAREENTEMRGN
g8, ATLA, M OIERMER RBURGREERT.

HIGHE Docker Hub ERIES NET SRR CENINE, BERIAREDEFIFCHS MRE. TRALL
3 BN R N (R FRBR RS -

microsoft/aspnetcore:2.0 EHF Linux flWindows (Z5EH3) , REE ASP.NET
Core i={7HYF0 ASP.NET Core HY—LE{{Y

microsoft/aspnetcore-build:2.0 EF Linux flWindows (ZZEH3) , B ASP.NET
Core HY SDK
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https://hub.docker.com/r/microsoft/aspnetcore/

B asetliiRSSHI R SRS

=
R ST
THIRE B T8 AL BRI FAT B T E AT, RS GRS B AR S I fE e T2
X7,

BEABIEETHAS, BBESSTEEH Docker WEAMNR, XEANT FAFABSENRERN
RE. ERTHREMRSIEHENRFEL, BMRSEUFIRVEERE, FEDIRSEERS
JLUAEESS. AMBETELNBINSRNERY, A BIXERRERBEERXMITRA.

eI REERERFERS MRSEN, MARR—RIIRSNA. XEERT, CHEEEERIMNMY
BRHITIE, PANRBRSSFN—RERYUEIKENIRLT (DDD) R, LIRERMAEEL. ERAET MM
FBETHRSNNRSS, BRBRE T BEthS =N,

Aemsit RN

ERREEF, ANEREEROLOIRT—MIRZAHE, BEEN " SRBEFAHELR, &7
LBl — LIRSSk FRE IR

IRITESHGIUATR, 1 Dockerfile BREEI—MNALA (ENTRYPOINT) EX. BEMNTHEN4E

/AR, s T ARNEREN. SHEER, SENEGERTRERT. SEBERARETKEE
FTHOHFEECAN Web BRSSES, BEEEFSREITIREIAZLLANI N IRES — 1E Azure LEHELESTH

THI Web Rl (Job) .

SNERHIERIN, BRRESER, RRRASB|IEFRRE. WRRHS IEWECEMRINIETT 5 ML, &
FEF—NKRNT, BRAGRHES IS BIM 1 EraLhIREAAMANHE. £ MRES S,
IR LIHSEUE. JHEERE, BMESERERT . A BRESRNTICRASIZ.

B HE—MANE—NERFETEMHE. ATEISRREE—IAOR, EXMLTE
HEARSEPEITMHRRENEZMER. ECAERILAGER Supervisor BiE SRR T B EEREH)
7330, AMEMESREREIENBRE TS MHERSE, XERISNEHAZ W,

BanftERF R

BB RIE— N ERRERERY Web NAEIARSS, RIEHBEEHRE, NAXSHITAERFN, SH
ZME. At EERZE (MNAE, WHE, EHAESE) KaEm., RELELEREHE—MRL
ERE — —MEMAYHIE, —MRIZAIN TN AR — MRIZATARSS .
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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/

ATEBXFMEL, EEE—TR—NERRSNNA. B LY R, SREEEREYERERIN
FZHNAEN., XEFHRERERARFTEESE - E—IRREUERE.

App 1 =1 Container A monolithic application has

most of its functionality within
a single process/container that
is componentized with internal

layers or libraries.

Host 1
(Server/VM)
Host 2 Scales out by cloning
(Server/VM) the app/container on
multiple servers/VMs
Host 3
(Server/VM)

Need to deploy Coarse-grained
the full density of
application applications

B 4-1. BFEEHEARIE T

ERLUEBNESRPESSMEN. ESRRHOE, WE 4-1 . AT, XMBFIREITRS
BRAUEN "— SR —HE, MERA—MHER BRPsR. (BERLER FME2ERT,

XM TURYERFEREE N ARRVE AT RS ERE. MRB I NAEEST B, FIRBEAKXETHA. AT
ZHERAT, RENANPEIRSEDHEY &, MEMBARIERESHMRD.

teanfE— MR FBSNAT, BUREES RmERTFERS, EARNTUI~REEZHA
PRS- 5m, BEZHNAFPERBEMEMARXIIE, RONBRSRMITHEREEEWLHE,
EERRELENRT, MEFEEERSEEITE. UREY BRBEANIRLT, AEXLARREESHY
RBHLERNFREPE T ZR.

NMART BNASNEREM — KFEHERR T RATEAGTRINEE S, BMEGNEERS
SHENNAEEETMULN, FELflxeEHmTE.

ARMXMEBEFINARRER, EAHRSHIMNFAERR, FLRSERERXMIES IR
NA, BEAREBRTEIBENER, BRANSEXLEHER THRM. REBREMXFTMEIIRIR
THIAN A, REASFLURIN T EAEMIERESSINEEIRSSAIZE (SOA) |

MNEMZSENAESRE, B—a8RSSBENERNEN, e ETE8NNA, HEEGEBESNE
TERI R, W& 4-2 Fi.
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ost [5] | pp 1 [ App2|
(Server/VM) m

E4-2. 5% ENEESTTENEE, F1NEHILA—1 BRI ET

BRI FRTERIER Azure ERJLIEBANSLAFBE—NEREMTL VM B, 55, (FR Azure BRI
fEE (VM Scale Sets) BEFSRANT FREEIUM., Azure RIAARRSS (App Service) tEILARSKEIEITEAR,
RIFRFO (B RSLfpl, MBEATEEIEEMTL. M 2016 T8, Azure RIFEARSSHEEMEIETT Docker
BERBRNLFREERE.

MR ZIREFMEF, EILAEBE S Docker M1, SAREER Azure TREIEESRETETEA],
SNE 4-3 fi. I XERELLRLA—FHE B RIS TR ERT R, EARIMNAE— T E—HE=ET.

¢ Microsoft
> Azure
Host 1 (VM)
///EJ W
Browser or r Host 2 (VM)
Client app “'El n 0 or ==
Host 3 (VM)
Qor iR

E4-3. ZEYY IRE—B=ETHY

ZEH NS IET L FEEERNEER A, Docker FHATLMERHSITEE T RN docker run &
docker-compose FEHITFNETE, WOEJLAFREEENE (CD) EBFEEmEaI.

REz SRR

ERSERERSGIENBETRENS, I RSSELOIE BB MMIEI ERESS, B
EEFTT B (VM Scale Sets) , EERWBRERYEARA), MRLUEHHORFALHIRES
£, MANERL(FOEINN—BHREE, RFRREE.

LA Docker BEREBEEHBSER, HEMNBERRBENEL, Docker FIFEE RSB,
FETRZ— Docker $RIGLAIEREEEREI— docker stop <SRRI LATES LR R I5SRK.

EABRRIT AT SER, GOKITAREROERIMENITL. MRk, EUTAITFHREAAT IR
LASTARECE, SERE—ENHEHE L. IMNMIBRERE, BIRINAEREEM Docker K. &
SRHIEIMUE R B TR RmAS EREBE, CEEES I ARLOIUNRE LA EmER. B8
RN BIF DA R, AR BIRSENF RS, EHNMIRSTHAITIAR.
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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/

AR ARMNAT Azure RMAIRS

AFEEBRERIE—EPEBRE Azure LIAES, & BEINRE— MERAVRSEENA, Azure NEIRS
EIRE T RIF SR REEAREENRSS. F Azure NEIRSRER, TIRMT RIFH Git BEXKSX
BUXES, LAR{FERR Visual Studio #HHT9mi%E, ARBEEEPEER Azure L,

x

Create App Service ﬁ Microsoft

Host your web and mobile applications, REST APls, and more in Azure cesard|@microsoft.

FrontEndWebSiteASPNETCore

Services
Subscription

CADD Connect 2016 Demos
Resource Group
bikesharing360
App Service Plan

FrontEndWebSitePlan*
Azure

Container
Registry

Container Registry
bikesharing (southcentralus)

< < <

Clicking the Create button will create the following Azure resources
plore additional Azure services

App Service - FrontEndWebSiteASPNETCare

App Service Plan - FrontEndWebSitePlan

If you have removed your spending limit or you are using Pay as You Go, there may be monetary impact if you provision additional resources.
Learn More

Eport.
& 4-4. M Visual Studio ZH—1E E7e/i/[FE) Azure [IFHIRE

%8 Docker B9iE, WREFEHMAITHEE. 1EZRTE Azure NRSIEASIFIKIES, BAER
E1F Azure BIBAREFMXLKHZE, & LAIREIEBIRSSELUN Azure Service Fabric, Azure =fRSS
(Cloud Service) EZEHIMN, SAITLALEEH—SAEEINR, SN AR Er0HEAFIESR

°

Visual Studio 2017 FHASIEAES, LSRR N FIIME S I NHBENGFE, WE 4-4 Fias. WA
BITEREEERN, BEMI—MKHMBINEA, EeJLUE Dockerfile 8¢ Docker S8R INE.

4-4 PRSBHRR T KM REFHEE—MEGEITRIEMER, BrILLE Azure Container Registry (
Azure —NERMZR, FBEEA Azure Active Directory BIFIFPAEFIMKFRIRIELE M) |, SEHEMBH
Docker jEffiZR, EL4N Docker Hub Bi—NAHBASIERRER.

Docker R FHEIfJ’Ik....JFI]%SlEE

REHBER T, EAILUANA—NTRME— DHERISL], HEAEFRAMRPRTS, SREBEAE
tbfetE, MESRAILARILI—EFE, E'JM%T'I’\]T_EP&—/HLL%E?#?\ES, BREGIIERESEM, 7
UBEEZILH, SEERERE, BIRASIEREERSS, SlIUUNA— T REEUEsIZI5
— P RAERL.

r~_w
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Docker 2t 7 —MNUHIES (overlay) HRFRINEE, BLM T —FHENBENRESKRTERE
BEXHRFENEHRER, XEEEEERREHREHR. MRESNEFETMR, XEEHFRBEE
K. Blt, EAEFRNREFEPREREETEER, EETXHSINRFRITIRSHRITRIEIR
iR, FTLABUARBIR FEITIREH.

VATRTTIEFRE RS AL Docker NI FRRIENE :
o  MEEBEEFNEES.
o HESERBIIUMNITRIEHERERLEEE.
o BREMBENMHENTERSRIKAEHE.
o RHETMWIEMESR Azure TZE, HNERRM T RIFIKAFESGZE,

o IEFEXRRBUUEE (LbN Azure SQL #ERE) 3 NoSQL #UEE (Ebal Azure Cosmos DB)
HEEFRS (Ekan Redis) .

TEF AR LT,

HRERENBI R FRFTRGIERENER, IFRENNENEXEERE, ChRERHREER
ERGRIN 3k, XEBRAREHEITHABHNERERT, SlIEKERETEBERERSET
RIRESIRIE, SEREMRFRE TIZERNERTR. B, SRERRITAIRITARERREEER
FANWESER). WMRIEM Docker BEEMBR— I ER2iRER, FEESTRIESIEFREHEMR, EEaY
IR N TE R ERF I,

HREEREENGIRSHIAR, — N EEEREES IS TN EENEBRER, EARREA
RETH—REAR. BRIWZS, CREBENEEESRENL. L, SERIRIHANEXTERE
g2, ERMN A RAYEREHXAIFE,

YNEE 4-5 Ffix, B Docker HRILAITER R ZIMBLETE EIRS R EMIEMIIEFE A, Eit
Docker B FEN—MBEEMRSBRHEMTAEBI—MBENFIEMIIIEIES. mOiER, £R
XGRS AL TEAR Docker B BB S Z AIHZAEIE.
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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/

can Microsoft
> Azure
@ Stateless
container
Data Stateless
Volume .
_’ container
Browser or

Client app
Stateless DocDB
_' container
\ Stateless
Data Volume Container container

]

|

sQL DB

B 4-5. BastbmREaEs e s iR

55, & Docker Bn2HmHIS EREE, EEMBTNMA, SRUREREEZE %o . BEit
NMEFEREEERAFUSEIE. (BNRERARMAEFREE . GRS E SR AL S EiE—
BUERYSHRS, EXE—NFRIEL.

SHRHSUT Flocker, NERFERBREHEIELR. FEFENEHREHHSTFEE, CEERN
A BRI SRR HINBRIT SR AR,

IRHURIRIEEFETE (A0 Azure SQL #EFE. Azure Cosmos DB) EEITFEETF (W0 Redis) BETEF
EBENAS, REe(IAMERRSENFALR—H., XE—MEILIIENFEISEIENS .

Azure TFfif, WSHIEBEEFERTEIINBRIREEIEETD, LN Azure 78, Azure IFAERAL T T
BIRTEIRSS:

o Blob fFEFARMAFIFEMUNIREE. —MRAILRESSERA S —HEIEGE, Hansis
BURAS (B, E5IAR) . Blob fFAEBFRANIRIFA.

o HFHENGER SMB IMUAYESRN FRIRM T HE=ZMEST, Azure RN ZARSSREGZEII AN
BHEENAEHZRHZHEE.

o REERFRAREERUEIES. FEMEE—M NoSQL FIREEUERFE, AIFREFATEE
HERYEIETA.

XRBIIEREFD NosQL EIREE. IMTEUEEBRZANERE, MWXREEUEER SQL Server,
PostgreSQL. Oracle, Zl NoSQL #@EREH Azure Cosmos DB, MongoDB %%, EAE(IBT=ZER

RRERE, ABPASFABERXLEIERE.
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https://clusterhq.com/flocker/

HEEARSSAIZRE

ERIRSZAIZE (SOA) B—MRBINEIL, FENABAENER. FIEA— N ERRE, SOA
FMBIFDRES MRS (BEET HTTP) RRITNA, XERFEEX DA BIIRELINFRS
o=,

XLEARSZIMERTLAMESS Docker BEeKERE, ENBIKEESESHREGE, XERTEHEN
[, ATSRFEER LT R SOA MRS, WIRIFMEEE Docker EHE, BIFRHEIGT RIEH
IRk T . IXBFREE Docker SEEFERI4EIRAES |ERIRSE), FMISHEREETHIAMIRSEIETS
ERNEEL,

Docker Zaa3d THESREMRSZREAINFAMESRIHRS T ZRERN (BER2LFER) .

AR ZEM SOA REHKAT, (B SOA IRFMIRSEARRIZE., LANABR MR, Il RpORAES |
ZREWARSS S (ESB) #ZHAIN SOA IhgE, EMIRSHEXH, KZHER TER SOA HRIE
®’it. EfRE, BRIAFER "HMIRSIERZIE SOA MXT" .

RPEREFIRSEEM, B/ SOA LUHIRSZZRMAEINERMRARZ D —Ee, BEE(RAIEN M)
E— MRS A, (RBSFIENTEIE—MEEAY SOA MA.
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https://en.wikipedia.org/wiki/Enterprise_service_bus

BRSS5RY

FEFFR, SIRSEERE—FLUNLIRS EE R EIBIRGZ RN AL, MRS ERIIHERIE
17, BS@EESHN (Eba HTTP/HTTPS, WebSockets 8 AMQP) RREILIEES. B MRS II— M
EIHEHRRRE A HELRNWEZE, HESMRGS LRSI AIINE. &5, 81
MRS MIZIAE B A ERI USSR EANMIEEE (BafIEPOMEEIEERE) | eNEETAR
REIREMERAR (SQL, NosSQL) FIAREMIRIEIESSEIMAY.

—MAIRSEIRE SN SFR— MRS, KMIFNIZERER, ERMNZEZEBEEIRS, KL
[BREIRNBTTA. BREFY BRE— MRS, SREFIETIRI RS, RECNZEIRBASEHEZA
R, BROZEENIRATE, RN EEERAE NEB EAI— SIS Bt RSSO,

AT LAFEHRSRE? EMsz, BRET KPS, MIRSTUET S MNRIHENRSRE!
ENA, XERSEESAEEAEMIRIEaEY, XEESRN. RENNSET RNRGATE
SFRIRT4EIFIE,

MRS BIMNILBIET RSB TR AVEET R, BN TRENBLEA— I BIKT R, MRS
PRY RSERED, XM RY RIEREEESAMNER R ME T AN XERHERK, M
FREBHAAFEY RAVRMINSEXRERHTT . XERETATHRA, EAERTEDRIEH,

BRITER N MR 55 N A 75 0
+ A traditional application has App 1 + A microservice application App 1 App 2
most of its functionality within a segregates functionality into (’"6"_ o ’i"ﬂ‘.
few processes that are . separate smaller services. ! Do i
componentized with layers and + Scales out by deploying each | 1 i . i
libraries. service independently with P . ]
«  Scales by cloning the app on multiple instances across T
multiple servers/VMs servers/VMs

=
) = L ee
Coarse-grained @ @

density of
@ @ appes’:'zngci::es ... ..

2 a0 2
= . -
the full : @ :
application
ol e -

E4-6. BFUEBEFIHNIRES T HIXTEL

S0 4-6 fir, EAILAREESRE. KB, S RAONBREFISERIMRKEL, FLAMERS 50
SIS MAIRS H TEE R B RIEEC
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https://en.wikipedia.org/wiki/Advanced_Message_Queuing_Protocol

S— BT HIRSHEAIENA, FEEBFEEENNFERRE, XIEALMEHIIREI AT, 4L
EApAI N Rt SR IS TR BN AT RE, FFEEIT4EFEWRIREMCREERHK. R
BEATEROMMN, MBS EI— MRS EEIE S ASRSTIELRINFIIEE, MASBIAE MR
3.

BRI MRS RARANEF G, UTIRREE:
o IRSSHNEMZHIAIEENFIEIINE,
o NIRSST RERZEY (ZARHS I
o HESTERRTAIIZ2M: AL #i EXEREEILLBESS,

o RENARM, EEHAARNBEMKTIRARRIMIRS.

DevOps F1 CI/CD RISCEANZEH,

EXAZAET, ABREEEINNBIE=%. FERSSREINEESER, E854—48P (FEH
MERSESFI T ERZASSEY Docker RIFBIVA S EHER) BT NEE.

EfhRIR

e  Mark Russinovich. {iR53: =iHRMNEBERD
https://azure.microsoft.com/blog/microservices-an-application-revolution-powered-by-the-cloud/
e  Martin Fowler. {iiR5S
http://www.martinfowler.com/articles/microservices.html
e  Martin Fowler. $IRSSRISCREM
http://martinfowler.com/bliki/MicroservicePrerequisites.html
e Jimmy Nilsson. 3R=iTE
https://www.infog.com/articles/CCC-Jimmy-Nilsson
e Cesar de la Torre. (ERHERFET TRAIZFEE Docker IARIERER (AT THABFH)

https://aka.ms/dockerlifecycleebook
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https://aka.ms/dockerlifecycleebook
https://aka.ms/dockerlifecycleebook
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

HBRSSRIEIE RS

MRS RN —FEEANES MRS LR E SUEEEMETE, R— BN AEEEMETE
EM, HIRSHSEMEIEE— MRZAEREE S, SRR TIA,

XEWE FRENMRSIIUESSERESBE. FR— P hUNA, tiIERXRERE (CRM)
5, RBICRTFRGNEZA T FREHSARSALAEEIEE, MeNERETARNLET
AR,

XEFRRUAESREIKENRIT (DDD) BHEBMR, 8— 1 RELTXY. BialFRESIRS VI
BECHIUERE (4B + B18 + 178) . 88— DDD RF_ETICKREREI—MESAYMIRSS (—1
BEMRS) . (EF—EDRNISEFRARR L TXANRI. )

B—HE, EFRt (RANEEE) ERE—NPOHEIEE, SERRNL M EERE. BEE— 1
BIETRY SQL #iERE, RER M NATIEREFRST . WE 4-7 Fir.

R BIRRT MRS PR EEEE

* Single monolithic database « Graph of interconnected microservices
» Tiers of specific technologies * State typically scoped to the microservice

n * Remote Storage for cold data
Web Tier u-
L4
0 L

R —

Services Tier

Web presentation
services

Cache Tier

1
1

sQL DB
or

Data Tier No-SQt

Stateless services Each microservice
with owns its model/data!

separate store

E4-7. BHEEERILE: EET RS

XA ORI S TERIEIE R RILIREIR, FHERREB AR FRRRE R RHEIFE R —
¥, EULBEREANTHRES I AENTERS, FEEAFERIR, SaXBOBR THIFTENRE
HAMFER. XHGERE K ERRBREAELIKT, RKIESERTAFEIMIEANRIER.

§ ACID Z=5570 SQLES. XMITVRERIREMHM A LS HREX S IKRAGEIERIEIfER.
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https://en.wikipedia.org/wiki/Domain-driven_design
https://martinfowler.com/bliki/BoundedContext.html
https://en.wikipedia.org/wiki/ACID

PR, MRS ZRIEAVEIR LIS ZEENER. BMEE— MRS EHRA L T EaeisaiE iz iE!

ACID E5—H, ESMURSIEIERMIA, FIARBEEIHARSSRI AP ilE. HEUEHTHEE
R T IMIRS BGEE HRSBIRI AT, MRS MRS IDERNEE, SENEFTREXNERS
FTEIRS, XBEBIMNeMMRSEHRBENERY. XMRTAWSZSREEHS MRS, &E—
HMERE—RIDE. XEEE— MR SQLIERESRES. KUK, REEMXRELIEEFEIED

RFFEHIRSS R,

Bift—, FNENMRSEEFERAEMENEUERE. TR AEETINARREEUENEE,
RAEBEF AR RRESRE. —S58ET, £ NoSQL #YERE (Etan Azure Azure DocumentDB
g MongoDB) , &Lk SQL #iERE (Ebin SQL Server 8, Azure SQL Database) BEE H{EAIEIEIRE
FEFAMRELARY B, RS E, XEBEEENARKES. BAit, EFHIRSAONAEE
HIEAER SQL # NoSQL #uERE, BRHEWRIRESEIEIFAM (polyglot persistence) ,

XMIBEES SRR AN EREMR, SERSINEEERE, EFrIMet. TREE, BRAAH
JEENE, AMBHERT —LEohEIREENE, EAEREN "REIUSHEERIAR" —T5F4
NA.

RBRSSHIPRA L TFIRIAIKRF

MRS ISR TURIKEIIRIT (DDD) AIPRF_ETIL (BC) RIAAME, DDD KRB SIS
Z4° BC, FHAFWEIMAR, 81 BC LEE CRIREMEIERE. XU, SMIERSEATIRES
HEXAEE. B 81 BC BREEECHERES AREFRARMMEERZEHITIIE.

EARRRA L TXHRTNESENGEE (ERRTHLA) FTLBERRNET, RIEARATUREALL
FAERAYRR (BDME— ID FRMIFAEFIRELSLIR)  HRAE— TR EAIRFA LT, AP User
TUEHSEORFTRERRIT SRR SR FIZAYSESR Buyer STUBSLAHZARIR.

FRUABRSRGIRA LT3, (BEthRATESHIRS, S EFRMAHEREIE, SOmE

FRZeRIRRIAI S RUMYELIN HTTP/HTTPS, WebSockets & AMQP, ATIFRAR L FMRIFIRBE A
— BC BAHIURFSEE RRRAHENAENRRZELR ((LIBEIFRS) .

FERRANENESMRFALTEX M RSEREFNTFSE, BEKUERRTLL. BiHRGR—
NEEZ MIERSEMAIRA LI XENSHMIRS. RIRAR, RF LTRSS XAFMEEMR
HAEL.

DDD tEM S HRIHRZS EERIFLOF PR, (WINAFTEEHRS ZBAHEREE, NERKR ETX
20t
HithiZ R

e  Chris Richardson. &3 : IREIEZAIEGERE

http://microservices.io/patterns/data/database-per-service.html
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https://martinfowler.com/bliki/PolyglotPersistence.html
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

e Martin Fowler. JRERR LT
http://martinfowler.com/bliki/BoundedContext.html

e  Martin Fowler. iR&15X %
http://martinfowler.com/bliki/PolyglotPersistence.html

* Alberto Brandolini. {3 £ T 3XBREFAISRES RN IR AN &1+

https://www.infoq.com/articles/ddd-contextmapping

ZIESREHIESYS
IERAHRIT OB BRI T, LR A E RS PR T

B, AIEMIRSHAEREISERRAR, il Docker BEEHMARKEN. MIRSEEBIEHZEH
BiafT, MRS E—FNEERN.,

HR, BMERRSEEBLA—MNIZIAERSS. HIZakEaE (AT HEEN, XH2Z eShopOnContainers
VIIEhRARARAT) KW, XMMEWVSHMIRSTIVIERSHSSNEEFUHAZVERN, THELE
CIE— 1 HAk B L TRIRS AT AEL S YN FERY,

XHE— N FRRZAE ST YIER A ER AT . RERZIESRANZ SN SRR IR a SR B /G
IRLBE——XIN, BABEBXAM, BEFER.

BEITFELRBIH T WESHMRSHRA LT, ERERERELNLRAMS AT NI SHIRSCIES
MAYARSS (ELEIVE—AN ASP.NET Web API) ERERIHfY Docker 588, iRBMERE M SHIRS VR
e SRIRARSS B A E L.

Eitt, ASHMIRSERA L FXE—MNEERG, BiTE (BHLUAR) RYEERE—. ExET
FAIRSSEPRF L TSR B A TR RSB AR A, BB R,

WNE 4-8 fix, BRUSHIRSHS MRSEHHEER, SIIETLLES A ASP.NET Web APl 8j& 2H
(R HTTP S E BN AYIRSS. FEENERXEIRESHEHERNEIE, RACIIEEEE—MEEHN
N=huarzzR

o —— i ———————

P s
/ = SRR S A
I Web API :
|
- Kex i
| .
i Service \- SQL Server |
[
| - database |
| |
| |
"\ Service /
~ -

_—_——— e —

E4-8. E1 RS ERAII SRS
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http://martinfowler.com/bliki/BoundedContext.html
http://martinfowler.com/bliki/PolyglotPersistence.html
https://www.infoq.com/articles/ddd-contextmapping
http://aka.ms/MicroservicesArchitecture

~

BIFPRT Web APl IRSZFHERIRSERR—MEUER, SIIXZHERVETERE., FrLAEIEscIil
SHIRSSES, IEIREM TRy, LMEREBERFE LRAE T RENWERIIIRSS. il Web API BHEF
BESRIETEN, SERRITHEN.

BMSZ, MRSHIZEREERRYIERNA . ABRIINMIRS 2 SEEE LAIGIRS, &
LSRN E MRS, KSHIBR FRNE— MRS, BHAILESA.

PH LR EIERHEEIRFRG R

HEAE 1: HTEX HIRSLF

EMHRSHIAFRABERF P AREINE— M. SRS LMANBRN—NED, MR
BZEEIAH, XHRTHBEHERT Ik, IBAZEINTEXBRLADFRIE?

B, BREXRTNAZEREERAERREE. SRENIREE— BB SRR S
BRLETY., 8N ETXEHAILUEAENBIES (FRWSAE) , L RXNIZIRIithE S
B, EXEARR LT HERIIAESATEITREREI, BRETREAI, eilfEFen LT
F, —PUISHSER—NLETXPERTAENEN, EEFTREEAENER. Flal, BRETLMK
MABDELREE L TXRIAF, CRM FER, T8 F TFYFHIASE,

IRBIZ N EARESE E T XRINABRATE, eEARRBIE M SHMIRSAIBR TSR ETE
AR, BERESHHMRSZEER/IMEENREE, FAPRBEREN "RBMIRSHITIEEERINR" —
TEFMANE,

HEAE 2: HHTEVEEM Z 1N i8S IRERE A9 1

BRSNS MRS IREEIRNE, ERNERITEE PRtk < A ERE
5. HA—850 App BE— N NEREAWYIE. ~RERMBFREHHRSEENRFER.
B ERRERRAS RN T Z MIRSHS MR, ERIERLZBRATEINSRME. (BX
IR E—MHRREER, UWERSAFHBEESER. RATHBRLEAT.

API QIR JFEZMNEERREERFRMIRSIIEBIERS, EENAMEET—MER AP KX
HREHMIRS. KMBEIVOERXTMEL, EACHBEMRARSHIRM, BAsEERMHRS BiarIR
W, ATRHEXLARENS, SILERS MIRIER API WX, B— 1 REERSEN—EE IR
BMVSS s, APl RORIEZURSTEIRERAY "8 API X" — T e+ M4A.

CQRs Hif)/iEilER: B—ITRESMIRSEENISZE2MUAIERRT, XMSERER (EXfFER
REZAVESIFGERIEIRE) £REAS MIRSHIEENRIESR, XIMREGERTEFRNAFTE
RS,

BRRE—1 %50 App FUFRE, MRE—MRMEVEIERE, SMAILMER—MNERSIMERINER SQL &if
SRR EFTRRIEEPEE. (BRI EEREERESTEARMIRSNS M EUEREN, MARETeZE
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SQLEFEIRENEHIET . XTMERNEIZA T — Mk, XETHALUER CQRS TEKHER
X EARREEEFEPEZE—RBEEENIFER, XTMRILUANERERMENEES 1R,
IEN R ERFTRHFEAEERNFR—XN. SEiaREAILIRERET.

XMARANBER T RN (MEBEMRSEIDEE) | RERE SQLEREVEILEESS

RUMREIRTT, EANARBISIECAEERRET. I, ERGSERIRESE (CQRS) HEIA)/
IEERRFEIIMIFF A TR, UNFERZHERE . AMERESHENST RENMEZS
(BE=FIR, BWRTIMA) T, NiZfER CQRS KRS HIER.

FRILEIRRERY “QER" | MTEFIIREENESITARESSEE, —fERNERES "
& (MIRSENRZEE) SHh O8E FHEIRREMRIAEEEEY, P OMIEERFALL
RETREENRSLA Hadoop, AJLIZEIRCREELLIN Azure SQL HIECRE, EEE— M EHIRANRE
TH SQL #iEE (WMRBERZREAE) .

FEIBNETUHIEEN ZRBTARELEENREES, (FASEERNRGEFNRZE
ROERMIRS . EESEENSIURASEGRNERE (T—ESNAR) SEEttEiEERENS
NSHTE, MNRERSHIRNEENSIN, BEEsiRREAIER CQRS EINFRIREEENS T

RS

M, WMREHNARITEEMSNS MRS B TERENREEHIE, XS TA— MERN
Rit, —MUBRSMZ/R AT eI TRMMIRSS (ERHOSEURERFIIRESITRSRI)  BEX
NEEHEESHMIRSIER, BREEFEHEIMIRSIIER. HURE, LIREKE. SRR
HIERS.

HEAE 3: HHTTEZ 1N RS Z L —E0l#

SNRIEmIA, BMUIRSSIERIEIERFAERY, RESEEAERSS AP KiGE), Eit, EiE— iR
A Z MABRS R IF— BRI ERS SLER 2 inAY I 552148,

NTDITXNEE, 1LFHAIEBRBFINF eShopOnContainers FE—MilF. BRMIRSHEIFERE
NERER, 8ENE. WIEMRSEEERFIAEENIGRTREE, SERIIEYSRaN~=
RiINtE. BRSSP — I FTRONEEE TN, WYEPERFREOMMEEMZEN, B, BE
ROz SRR EENEN = RAINEE 7.

BRI NAE— P EBARTRINRA, SFmRaNEREZHR, FRFREESRERMER ACD F
SREFWBEREAINE.

RME—MARSHINAR, FRFRMWYERESENHMRSIGE. HIHRSAAZEE SIS
ShESEMHMRSIREEE, BIEEEEEREATLIA. WE 4-9 Fim.
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http://udidahan.com/2011/10/02/why-you-should-be-using-cqrs-almost-everywhere/
http://aka.ms/eshoponcontainers

Catalog Basket

microservice microservice
ST T T T Ty T T T T T . Eve'ntual T T T T Ty T T T T N
consistency
Catalog.API E — o — A _y.'— — — -p Basket.API

(1> rodprice | prodame |

Product table Basket table

/
[
|
|
|
|
|
|
|
|
|
|
|
|
|
|
‘\ in Catalog DB / \ in Basket DB

_——— e -

|
|
|
|
|
|
Don't : m ItemPrice
|
|
|
|
|

Databases are private per microservice

B 4-9. HIREFEEEIEBITR MRS 9%

BRGIRSACCEEEFWIER, RAWNERFUIENRES SE. EEMUIERES, BRM
IRBMZERAETFREEBE (WEARSH (BEFIETEHNER) RE . XHE RGN
eShopOnContainers N{AIEEHIRSAER—EIEAT.

HRiE CAP IEIE, SEEEAIRAMAE ACD —EMEZERHIER, REHHRSHDREXRSTRE
ST Rt MARER—EE. EENAYRIRIFREINTELZ, FAARTLMERS—EMSRE—EHT
HURARMEE—EE. XBRRSHETHIRSHIZRERTRERTTIIE.

A, ACID RSB ES MUEE MRS RN, KZE NoSQL HUERE (Lban Azure SUSEHE

FE (Azure DocumentDB) , MongoDB %) tIASIHFMITIERES. M, ERSIEURELEFEYE

HN—EMIEEEE, XM R R T SR LSRR EMITRIT B HERS R TEZEMITR - toan
HIEFETH B RARSTIOY SRS A M E FRENAR

Eitt, {FAEE, BRXNEER—MFEEREENRSS Z B ERE B EM AT HRGHRE
MEE—HM. XETRALAESBREN "BESHKNEE" —HHNAE.

HEAE 4: HHTTES 1N HRS Z 115

BHRSHFOBER—HEANSK. EXE, "BE" FAEEZBHAMmY (HTTP 7 REST,
AMQP, BEFE) , MERZERERTAFNBEENE, THEFHEEGHIRS. KRTHESFHR,
EENRER, MERANHINSEEHE.

GRS XEND HARABIFSES MRS TN BB, BHRESER, BoEIE
EXERERERE, ENXFENSMRARR, FUFEERITMIRSERS BENMEESXLE
WRIXBE,
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http://aka.ms/eshoponcontainers
https://en.wikipedia.org/wiki/CAP_theorem

—PRATR A 2RI RAET HTTP (REST) AUEARSS, X HTTP AR =TT LUEZH,
RETAEIERTE, MNRMIRSFER HTTP BEKIERAYS R RERE iRk Ak APl AR E, X2
BILARY, (BANSRES/MARSSESIE TRENELE HTTP B, EeilZENEEnI 28Rzt R
IREXIS, SRR BRESHE]RE,

BHIER, RIZIENEFPRRAARE T — HTTP APl iEREI— M ARSI AT SRR SS, R
TTERMBRSS (EFRRIRERY HTTP IERIBAL S TR ARSI MIGERSS , XHEIE T —1 HTTP AR
F. WIFIMERESEN, AMBEREXRRE, B LEENNRFIEER:

o MEZ|MMEEET. BT HTTP NELSAR, RHYIBEREMBREE HTTP SRR ZAIA
SABNER. RIRXFAIESREMESIGR, RNENPEMIRSH HTTP ERHKEET,
ERMEMREZ IR, FEEAG RIERTEIMI HTTP iERAVEINTR T T RIEIKAY

.

o (ERHTTP BETHIRS. WSHRSAIZEEMSHIRSES, BRERT, BN
iz "FHE" BfhIRSHEE. MREHNBGAFP—HKERSIHRS, BEMEIEN
RSB STEILFATRE.

o (HEIHMARSSS EMEH. WNSRESCHL TR HTTP ERERAIRS, JHET— MRS SN
(REE(IHaEE) NBMIRSHSER. — MRS RFMZRITTBASSS ESIER T
ReJREth kR IEHIETT. R FInSEER T HkE R REAIERAS, HTTP AR
WHEZ, SCIET HTTP NAERIEHEZ,

IR b, MNRERIANERRMIRS RA LA HTTP IBRKIBE, FRERESCRISETERE—
B, SRHERRET HTTP FIMAZEERRERRIEEH,

Eit, ATERHFRSHEAMNEER®Y, Rz MFERERSHEER/MRAEE. EFRED
MRS BEREARLRE, HEFEARSHNETHERNSHNEE, SEERIRRE HTTP 1BJ3K/IH
RAEIZFFAY HTTP polling B =K.

A PREET "BLEGLIVERMRSER" M "BREERREE" WANRRIEE.

HithZziR
e CAPEHE
https://en.wikipedia.org/wiki/CAP_theorem
o RE—HiE
https://en.wikipedia.org/wiki/Eventual consistency
o HUE—EENT]

https://msdn.microsoft.com/library/dn589800.aspx
e Martin Fowler. CQRS (f\S$EIFINENE)
http://martinfowler.com/bliki/CQRS.html
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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
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https://docs.microsoft.com/azure/architecture/patterns/materialized-view

Charles Row. ACID [l BASE: ¥iEEESESSER pH (BT
http://www.dataversity.net/acid-vs-base-the-shifting-ph-of-database-transaction-processing/
WMESS

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

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

IRBIRIBRSS ROTURARELN R

BAMERS NiZRATsEE R T/ AU, RBIE MRS IMRELIARAR N T RO sethif BRI E, 18
[, Btz @RS TREE XKD . ERAMETRNMETISEE. BIMIRET
RERRBKEREFRE, NANE NGB —ERER, XUMERBNZE—MRIZAYMRS. XD
—HEMS R ERRRBIMNIRSSEEBEHRSH—FTE. ARLE, SESREHSHTURENR, A
IZHBEEIERC AR AIARN.  HEERRA/NAR—E R,

Sam Newman 220ARIMERS @M HEE (FERS1RI) FIFE, BENIZETREREZIRIRA L
X (BC) &zl (SUEIRENRITHI—BRD) KRR, BiHE, —1 BC BEBRS MIIERIARSE
%, RZNA—ERIL,

— M A E UL A RIS EF A T EARRY BC SRS . —1 BC RE 7 UHEELAIEFM,
ST FRBIN R — B BRIR TR RS SR AT LRSI A AUIERE, XX THIRS thE2EE
S

B EYIMITRARNTERERHER, SiEH— T NASFBEIEX N AR AIRLRLE,
BRI EAL - AERERSEMESR I RAER. BN ERREEEMEEIEEBRNA

BERLEN, BAFFWSEERE.

—MPEEFRIRBIPRFR T 32AY DOD B2 £ T IRGHET. AT XRGHERTLURAIN AR AR
ETXFENLR. WLPEEESNFRABAENLTIXMAR, £ E—FREEAE 3B
Leiim 2 BAFRAISTN. —1 BC 2EiGHY, S8 7T RIMGUERIFBLAIIRSLR, HEX T RE !
BC (IRREZM. XERMIRSHIENEM: SREIGH, CLIWFENWETIRE, AR CORMtz
M. XERNI4 LT ERGEFFIPRF TR AR BIMERSS AR EL L R AT 5%,

BRI AENAN, 2B ERUEERE RSB, tl— = misrER—
MRS E RS AT M EFRRIT AT A RN GE, Bit—MEEFFEELERE T
KAY CRM ERA— N RIEEE 0 SIRINT RUR T IR AP s SLA R 2 B AR A/NIF
BRE#E. REXHER—AENAEMEIEAENEY, EEEENFAEZNRE—ANE, MEENT
MUEEHNERMNFENE. MREZANBENNARZA—REERE, CERXES—RACABRNZEREE
8, HFENTHATRERBEASEN. FHlt, BC (LHIRSEEI) SBMEEMEEESENM
EAENBEREER SR o R MIARUER BC,

NRERERE Z [AERDAERRER, EHANEREE TE BC AIUERRRIERAFRAIA/N. S
TEHAIN BRI, SERETLESS N TIRENES.

BMARSHMBEEREIRE S X? XNIRRENERETFREXEFN: ENizE— 1 BiaNFA8eH
YA BC, EEEKBEAMERM ETX (RFIRSAIRE) ZEik. WE 4-10 i, S8eEE!
SRS (21 BC) HORIWHEHREY, LIRSLARERENR, XEURT N AT MRS HHRAIW®
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http://samnewman.io/
http://samnewman.io/books/building_microservices/
https://en.wikipedia.org/wiki/Conway%27s_law
https://www.infoq.com/articles/ddd-contextmapping

AR B R S5 SR _E T Xy SUgiE A

Orders and Registration

Conferences Management

Pricing and Marketing

B 4-10. iIREYSEBFINRS R IILT

4-10 R T —MEESNEERFIZSE M. ETAEERABEXNWEEE, BESRFIH
S BB E/IRIRSSREHAY BC 7. AERAIL, BLSARFET—MRMAMIRSE, NSz (14
RFERUIER, XEHREZLIL.

Am, BE—EEEARYNAEAEBRERIRRRSE, EMNFETZS MIRSHS N SRR,
WRPSAESNEEMKRSE, XPMERFERRNRFIAR, ETRMRSERMALIR, HEE
XAHRSERBANTRTG, BEEEEFRSHURSEREEZF. XREAN, EF8 M HERERR
BRES, M—MEFEAENE, EEEaFENEN. AWEEMRSENRPLANIZE S
RENTAEREY, (BRIRAFEROHRSENIFRNEF RS ENEFRATEERNERE
HIzR.

4-11 1RBE T R A&,
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https://martinfowler.com/bliki/UbiquitousLanguage.html

REGRHIFERER DS T A E R E

(’é/l\ﬁﬂli%ﬂ;ﬁﬂﬁt"lzﬁ—/l\ﬁﬁﬁﬂﬁi”) Conferences ¥

public class User Management
FirstName
LastName FirstName
NEWTH LastName
Address Address
// Tens of attributes Company
. i //etc
Traditional Models per
Entities Seat Bounded Context or
: i - H :
with "All — e microservice
SAla? Description
possible
attributes public class Seat

{ Pricing
ID

Description Blléyer

Price

// Tens of attributes
/o

//

Status

}

-

E4-11. (EREHEIRE S 1R

TREER A" RUAESINEEMIRSS BRI User SRRy, LARFEEMNHARSSELL Buyer LR
KRR LFAREN T EAIRFEZATNBEAAT . BMRIRSEL BC BIFAFRE User SLIRRIE

BEdE, RIEERRNOEE LT, RE—EDEA. WIEENHIRSERAFTEZRFRIEIE, R
ZID (fF9tRR) ARSI A LAE RSN SEREN BNRERE A0,

BE(] Seat SLIAEE MUSREESHENEFEEREARNEN, BIHAERR ID fEARR, XIR
User #0 Buyer —#%,

MERERE, FETSNMHBAFWRNRS (595 BENRFE—THERNRS, BR8N TE

REBRIAF AR ERIEIMAT. Eitt, FE—MAOICRE— s (BdiRsS) RIRPSER
BREJEISIM—DIEL (BAARSS) .

AR BRNRFP LR NMEREENEEEIT ST, ETh—RHDTES, ALMIRSRE R
FMESEHAFRFEEE. B—MFERETE—RMIRS, CB8aE TR ERENIEE, B
MEIAER X MRS R i,
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ERiRHIRSSERIET APl MXIER
MRS, BMIRSEET—E (BEERT) EVERFE0, XaMNESr iSRS
ZIBRNBIE, ATBIENE.

EFinlES EiE

—MSEREREFIRMIRS B ERBERIRE, RN BB ERAMRS AEER, NE
4-12 ffi7.

% Pim-Hik % BEEBE

IR

—————————————

E4-12. RS FinmiRSEEIZE

XfARF, BMIRSE— N aOFmS, SREMURSEABEH TCP inH. ELINEMIEIRSTE Azure
_FAY URL BN T

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

FE—PEFIMEERF, X1 URL MIZBRFRIER RIS £, AREERDKEHRS. TE~
MERYMIRSINIEEMNZ (8], BRiZE—MRAS &IEEEE (ADC) el Azure BAERIK (Application
Gateway) , BFA—NMEREMXARSE RE, HRHT SSLKRIERS TS, BBEHER CPU
BEERY SSL ANEFNEABER FR{ESSE! Azure NFBRIX (Application Gateway) RIRFHEHIAIGREEES.
FTooanfal, MEREMARE, RESEFN ADC N TFBiER FARERRY.

B mHARS EERBAE/ MRS RGENIZZ RSN, THEISEFPRERSEE LA Web A
EE4n ASP.NET MVC BY, {BTEEZEARBISIRAIFMIRSMA (FLINZEE L+ MRS RE) /Y, TEHR
BFinabEIiERR s Ak SPA Web RIFRRY, XF7TiAMSREI—L @,
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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

EFR—DREIRS VAR, NiZE S0 T EE :
o EFmNANAEIEEINEREE, IR IRSMIIRSITHZE?

—NERIRAY Ul RERS MRS X EEIN T MR ERIEE, g7 U AERMESE
E. BERERRERS ARG XEMA, XEFRTLIHEER, SSREEH1TIHRE
Y, —£ Ul BEESTEERRINRI IRV,

o NIZAMERMEFRIRAIRRECANRN,. BIREmMSINERKIRA?
ARG LML 2T IRAB AN Z A IRNEERERNFRIRAN. A TIREININEE

Fihin), —MaEeiNS R RIBXLARSS A Docker MR NEER S, BEI— M HEMNE
Eean API K SRSEIRSR PRIGIRE.

o EFURIMASHERIFERMAFIYAIRSHITRE?

ARSSIRERRIMY (LN AMQP Be—#tHItY) BEEEFRAASE. B, BERkeuEd
f& HTTP/HTTPS AR R ERIRERMEMINN. FNETZEREX MR,

o WMERITINUEV/CE R E RSN AR ?

REMIRSSH APl BIFHARERIFREAEZEFIRAIFRE. HNFainrIZERKERMW SN R4
—, ER%nHEEA—PRINHLAEEIRBNESNER, SIS LIBEESS MR
SHETERRRI A NMGEERLI, AHREX RN PRIBIR A REIIEE, SRhE
[FAag0dE. FTLAXERIERT, ERalimtiisikss ZARISMIMRTEL APl B3GR E 7.

&/5 APl [

BRI SHSEME P IRRI AR S S RIAIRS AR, —FMFDNERE R API X, EEX
ZMARSRERENINON—FIRSS, FMUTEREXNSIRIAINIER, BXBEEES MRS —EB
7. APl XARIVERHMREFRAS "ERRRNER" , EBACEAN T HRESFinmEZmelEH.

4-13 7R T APl RIKZ AR SRR 2.

FEPFERRN—RE, BRLERRE—RIBENX APl MXRSKENZNMBENEFIRAAR, X8
B—MRARIXEE, EJ9 API RXIRS2EEEZFRNAESHNERIGRKMEHE., RECERIBLER
RIRITERMZEHER, R ERIR—MRIRRIN AERSREI. XHENHAERIHEZFG API K
KIFRDREZMRFZHEZNINERY API X, 88— API XERE B SR .
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£ APl XA S5

JavaScript / Angularjs

Traditional WebApp I

Browser

HTML I
B 4-13. HERNIRESZHIFERE APl PR
FEXMIIFE, APIRXEFRBEENXA Web API SKSLH, FiE{THEDEF.

S0ERmA, EROZEIESA AP RKLMENEMEFIRRITEREI— M AERIINE. 81 APl RKEERE
HAZFIRESEITAEESAI AP, FTRERETEF RN ARSI ERIELRRE, K2R
BEEEERZ N REBIIHIRSS.

BT EEX APl NXEEE— M UERG:E, FEWFEIVOLE. FR— T RIRNRESNAERS
HMARSSHI API RIXRBEAR—MFE, NRXAM, ERGE— T RNRGSRSRASIE, B8
MIRSHEEE—IR, BERTHMIRSEBIEN, Et, APIRXMZETIEOFRFKFS, MARIEA
B NABR— N RE.

BEHE—MIERT API WXAS RSB A— MRS, BEEHE CRMIEEN S RFRARAERAIE
2. TRIESSESUBAIASKIRE APl FXATHRSIHE AR,

& API RXALE D EXNETHIRSH. EeRNES Ul RNBRFIETFLE, BEARITHERAY AP /X
IR U BERSHIMSREM. TR "ETHMIRSOIEEAS V" —HR1Tie.

Et, $HXIRESFEFIARENA, FREEXA AP MXBEE—MFIAER, EBEREERE— MY
BRI R GERaE—RIRR APl XK,

B—HAEI(FER& Azure API 12 (APl Management) JXHEAI=E, WNE 4-14 fiis. XFHEERAMY
HE AP XAITEK, HIRM T LA E API FIHEERITHEE. WIREE(FER AP EIEHVGE, API K
THEEAN AP SRS EN— AN,
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https://azure.microsoft.com/en-us/services/api-management/

{FEAzure APIEIERAPI X

Backend

/" Client Mobile App

[+]

Developer
Portal

o\

]
|
|
|
1
|
|
|
I

{ |
I I
| ASPNET Core MVC i Publisher Portal
I I Container |
\ 1

E4-14. (G Azure APl E7Z (API Management) SCHJ API =€

KILEFERTE Azure API EIRXFRY™m, BATIXER APIRXE "R¥"  FrLABE—/Y API RX
BASERRNNGE, EHREEAECEREAERNENRRERN ¢+ BT,

XEFREGEANOBEGEHREMRE, EXEMRN—E, StoLUTERERIRSH AP, SEEEA
oY APl RIS,

AP EERFRFIHE R R ME THE AP RUMARERUR LR EHN, SArEEEIaAFLNas
MR ELMERBIATBER LSS, BIMEREERIMNAYH S — SIS B LRI DT,

{5F3 Azure API 12 (APl Management) , ZBEfERZRS. BP0 IP TiSskLNL LM, XLINEE
aTLAIMEREM, BRI ERAREFIEEIRS, FRARIEREARE AP RIRIFIITH, LARERmL
FERIETHERE.

FEABLAN ™ MFIRIF eShopOnContainers A, FAIJBZEEEWREE XIS NEEE, LIEREEAR
R Azure API &8 (Azure APl Management) iX#f PaaS K= RHImFAes L. EXITEPBEAEX
Azure FRURBYHARS N, FAISRIEIEERS Azure API B (APl Management) {EJ9 APl RKHIE
Eﬂjo
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AR AIFEZ L

BARIIAEELUESL AP KRS, HNERIINSHESHEEESIERT. XEEathir
SABN A RIRAKIERE., Azure IRFZEZLEIBAAYZEDIM Clemens Vaster £ 2016 £
GOTO tAYEH "BEMNRIRS" B35BT XANNBENERFHRIE "FTESB” ) .

API /K EIERS MY LETE RSN T AR E), {(ERXLHMIERERILA LEFiniEOERE
AR EB AR HISZIN.,

WRGEIEST E, APl MXE e ARIT.

GNER APl X B2 BENIBEFIEIEERN, MESBEKRKIIMNIFRAFIRRALEFRA. AT
EESMIBSED, FREARNVE API WX, EERNIMHMIRSHLIBIETEHRESS
L API RIKRIAAEERE., MR API RXREAT %M. BEEEMRAEE (AER
Azure APl EFIERY) , XELEYMIFARTLIEASRE.

GNER API RKXH— MR, BMASFAEFARN. XERRESMRITERN. HERR
EFIRERE APl XA B—NEIFHNARNRE. BaTLAEREHE APl MXHFD SN XiE
HERH BRI IPHIRSE R A,

Hfth&ZR
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Charles Richardson. {&3: APl RX/BilinFlfSiR
http://microservices.io/patterns/apigateway.html

Azure APl £ (APl Management)
https://azure.microsoft.com/services/api-management/

Udi Dahan. ERRSHEAS
http://udidahan.com/2014/07/30/service-oriented-composition-with-video/
Clemens Vasters. GOTO 2016 EfY “iHEFGARS" (#87)
https://www.youtube.com/watch?v=rXi5CLjlQ9k
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https://www.youtube.com/watch?v=rXi5CLjIQ9k
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

fBRSSIEIRYE S

—MNETERNHEENBRANA, CREMERERIBRAINIENRE. MRS ERIELET
& (Hegd new ClassName()) BISIERGEIBE. AILAERKEIENRS | BMSEMAREREISLA,

BEMEIBISTUEA. AEBFLIN, NREEREERIHER. F— M RIRN RS MARSS B R
RASHESRBENG, EREHERTEERSMIRSSER RPC HASSEED U R

BEETRY. ZERIFIERIEE. WA GENSHRRFX RS, EEEMNENEIRD
U ERIZIRFIH TR AREIBERRAN ABEZI S HVR I AT REZIAYEE,

BRDEAFERE—R, MEBREM. —MAORERTREHESHIRSIRG, Z/EEREMMIRSSE
ERARLBE, FEREHENNEREBEERAENERRE. JLBTICRARAGER, RS
EFImREERE SN NERE BERIEER I ERY.

— MRS NARIEITES NHESRSENSHRARSE, BESBES MRS HNEN. SRS
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PR ERRIER HTTP IER/MBASRIERRIR APl (KERDAEER) |, UNRERENSESHEAXE
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https://en.wikipedia.org/wiki/Fallacies_of_distributed_computing
https://en.wikipedia.org/wiki/Fallacies_of_distributed_computing
http://simplicable.com/new/smart-endpoints-and-dumb-pipes

o BNMERE. SNEROUERNR —MRIRE SRS RKEE, —MIFREmStEL.
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HIRNEIER R AT, BETEHREEOASERNEES MRS EEE EHRE
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BEEARMEZBENELIX LA HTTP/HTTPS, IR R BERERIMIN LIRS AR E
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sRipmA, CIEMIRSNANERETEEMRSHIAN. HRER T, Nz REMHIRSSERE
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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
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Http sync. Http sync. Http sync. Http sync.
Synchronous request request request request
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all req./resp. cycle
Http sync. Http sync. Http sync. Http sync.
response  response
i.e. MVC app, . response response P 1] )
Y
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i t \ / /
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- LT response
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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/

e  Martin Fowler. Richardson REZEIES!, REST tEBIA—ThimiR
http://martinfowler.com/articles/richardsonMaturityModel.html
e Swagger. 575 /g
http://swagger.io/
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I | |
| e I TR, immmemmememememe———
| I SignalR service hub
\_ JavaScript/ Angularjs =/ | E>ir 9 | I
——————————————————————————————— Service '
1 “Client-2 WebApp SPA IR e . I :
| ! o communiate  __ _____ A
| |
| ' |
| | |
| . .
\_JavaSaipt/Angulars S e e == = — I

E4-17. —XI—H9ZLRTIEE B EEE
EABEREXLAAY, ERRNA/VFERERIETRTM, XBERBEITS WebSockets IXHEERIMMY AL

B, HBEFEAZA WebSockets & (BMEFin—1) « —MNEHEPGIFERS InEERASIE
EDEIZNEFiRM T,

49 %%ﬁléu w


http://martinfowler.com/articles/richardsonMaturityModel.html
http://swagger.io/
https://www.asp.net/signalr
https://en.wikipedia.org/wiki/WebSocket
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https://en.wikipedia.org/wiki/Open/closed_principle
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______________________ [ ervice
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AL EREASSHRE. ETFEENEERBMANY., AMQP 8eE5BNsCII AT SEA9RAYIIE(S.

LFEFASHEREN, TRFEFEA— M RER (NS HER%EEN) | SEMREXAERIERLH,
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B API, 551, TIREREEARERIIRSS S (L NServiceBus, MassTransit B, Brighter ) SR{E/
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RSB ELL ( Service Bus) XEFRBETFTRIEANESR, EfttF=m (LLal NServiceBus, MassTransit 8
Brighter) BEFE RabbmitMQ 1 Azure RS54 ( Service Bus) Z FinfT. SILUMRIENAEES VXS
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https://en.wikipedia.org/wiki/Advanced_Message_Queuing_Protocol

ENTFEEST BUNFEBEETTRS, TTLAERE Azure REZREL ( Service Bus) , MREEFHESE
ISR R DN ATEER S, HINEFE EEMME S FFRAYIRS SLktban
NServiceBus, MassTransit #1 Brighter, ZAGHEEEIRERIEA (Eba0 RabbitMQ #1 Docker ) Z £
I E RS R, EXWEEN TN TR ABERANFFE.

R RIS

BE MRS SEMSHIRENAIRIIAE— Mk, SRR MENSHEISMRE LRINEIBEMRTE
FRAHIRSHRTS, THEREEETESHA. UTE—ELlSN, BtaRMGE.

o R (B7F DTCHY) HESBAFILLIN MSMQ (BIXE—MEREBRITIE)

o (ERESHEEE.

o ([EATEBNEHHRE.
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Hfth&ZiR
o FHEAYHEE

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

o  AWATRAERE
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 [RRLETXHE/YERS
https://msdn.microsoft.com/library/jj591572.aspx

o RE-H
https://en.wikipedia.org/wiki/Eventual consistency

e Jimmy Bogard. F3814EN: GBS

https://iimmybogard.com/refactoring-towards-resilience-evaluating-coupling/
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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/
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BfE, SNEREMER REST 2849, Hypermedia EFRIFITIRShRAFISUHAIREERE,
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e Scott Hanselman. &SI ASP.NET Core RESTful Web APl [R A ETH
http://www.hanselman.com/blog/ASPNETCoreRESTfulWebAPIVersioningMadeEasy.aspx

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

e Roy Fielding. R4, BYIE{AF1 REST

https://www.infog.com/articles/roy-fielding-on-versioning
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https://www.amqp.org/
https://en.wikipedia.org/wiki/Mediator_pattern
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
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H, LEEBESINERET—ME, FXRFEAIRSHEIAEE. 5—MIF2 Azure Service
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e  Chris Richardson. #&x: RS

http://microservices.io/patterns/service-registry.html,xu
e Autho. jRS5iEh
https://auth0.com/blog/an-introduction-to-microservices-part-3-the-service-registry/
e Gabriel Schenker. [REA&IN
https://lostechies.com/gabrielschenker/2016/01/27/service-discovery/
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http://microservices.io/patterns/service-registry.html
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/
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https://github.com/Azure/diagnostics-eventflow
https://azure.microsoft.com/en-us/services/application-insights/
https://github.com/Azure/diagnostics-eventflow#oms-operations-management-suite
https://docs.microsoft.com/en-us/azure/monitoring-and-diagnostics/azure-diagnostics
http://www.splunk.com/goto/Splunk_Log_Management?ac=ga_usa_log_analysis_phrase_Mar17&_kk=logs%20analysis&gclid=CNzkzIrex9MCFYGHfgodW5YOtA
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The Twelve-Factor App. XI. Logs: 1B EIEEHTR
https://12factor.net/logs

Microsoft Diagnostic EventFlow EEffY) GitHub it
https://github.com/Azure/diagnostics-eventflow

AR Azure 2R
https://docs.microsoft.com/azure/azure-diagnostics

1 Windows 11 E#1i%E#3) Azure B Log Analytics IRS3
https://docs.microsoft.com/azure/log-analytics/log-analytics-windows-agents
ICRBEXMEE: EREIEXAFRABER
https://msdn.microsoft.com/library/dn440729(v=pandp.60).aspx
Splunk. B3Rk

http://www.splunk.com

EventSource Z. Windows TRIZE{HIRER API (ETW)
https://msdn.microsoft.com/library/system.diagnostics.tracing.eventsource(v=vs.110).aspx
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+ For each service instance you use one container

» Docker images/containers are “units of deployment”
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Official Docker Images
https://hub.docker.com
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https://azure.microsoft.com/en-us/documentation/articles/service-fabric-overview/
https://azure.microsoft.com/en-us/documentation/articles/service-fabric-cluster-resource-manager-introduction/

Service Fabric fRAtHIINAIFNRTIZAYRIEEELAGTE, PEAASARSSH

Reliable Actors,
Service Fabric £ Windows £ (137 Z5FRB0HE) LY Linux EERLEL,

M 2017 FEFFES, Linux 0 Windows ZE28EBs7#5 Service Fabric,
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https://azure.microsoft.com/en-us/documentation/articles/service-fabric-reliable-services-introduction/
https://azure.microsoft.com/en-us/documentation/articles/service-fabric-reliable-actors-introduction/
https://azure.microsoft.com/en-us/documentation/articles/service-fabric-deploy-anywhere/
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e Docker Swarm H}ES
https://docs.docker.com/swarm/overview/
e  Swarm {EILHEEE
https://docs.docker.com/engine/swarm/
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https://docs.mesosphere.com/1.7/overview/
o Kubernetes. B35 /iG
http://kubernetes.io/

{§H Azure Service Fabric

Azure Service Fabric KETHEXMNEHITE~m (BERRMA) FIRHRSIOTENREIENEE
KHEIRSHILL, il Azure SQL #3ERE (Azure SQL Database) . Azure MAYEUERE (Azure
Document DB) . Azure fRSS/E4k (Service Bus) BY Cortana i, FZRX T Service Fabric, BEEIXD
FERIFET, WRESHRSHRERE. EERIZ, Service Fabric NMYBEIZITHE Azure b, i&
BILAFEIRIZERERY Windows Server HiE1T.

Service Fabric FIERYZFRESZINZITIRSHMERE, LANRSF AEMIZMERIRAIRRE, (EEIEE
(EFRRARSS 7o iR S5 AR,

Service Fabric FEAN A/ USRS B 0 e PR AR 55 75 S=AINLAR

o —FE, RH-ERFRSKIE. TR, AR WUNERKMIRS, URAMRS
B, EENSHREETRR. XERFERSERUSTIAREIARIMIRSS HIFS4HE.

65 KL


https://azure.microsoft.com/documentation/articles/xplat-cli-install/
https://github.com/Azure/azure-quickstart-templates/tree/master/101-acs-swarm
https://github.com/Azure/azure-quickstart-templates/tree/master/101-acs-kubernetes
https://github.com/Azure/azure-quickstart-templates/tree/master/101-acs-dcos
https://azure.microsoft.com/en-us/documentation/articles/container-service-deployment/
https://azure.microsoft.com/documentation/articles/container-service-intro/
https://docs.docker.com/swarm/overview/
https://docs.docker.com/engine/swarm/
https://docs.mesosphere.com/1.7/overview/
http://kubernetes.io/
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https://docs.microsoft.com/en-us/azure/service-fabric/service-fabric-choose-framework
https://docs.microsoft.com/en-us/azure/service-fabric/service-fabric-containers-overview
https://docs.microsoft.com/en-us/azure/service-fabric/service-fabric-overview
https://docs.microsoft.com/en-us/azure/service-fabric/service-fabric-overview
https://docs.microsoft.com/en-us/azure/service-fabric/service-fabric-reliable-services-introduction
https://docs.microsoft.com/en-us/azure/service-fabric/service-fabric-reverseproxy
https://docs.microsoft.com/en-us/azure/service-fabric/service-fabric-reverseproxy
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https://docs.microsoft.com/en-us/azure/service-fabric/service-fabric-application-model
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(FLanB S B IAZEHT Reliable Services Y Azure Service Fabric ) BEAIRFRRMIRZ—, BiBIIER
Reliable Services API ] Reliable Actors SREIVERSHIMIRSHIFF AT FEFE A EEA.

Hitt A BIRSHIRSS . HESHE Actor 183, =& 7 W SBESE 2 BN BENEIRAVAMIRSHESS
BRBRHEEARERY Microsoft Orleans #1 Akka.NET, IXFIAMEZRIEFERUANT Docker BI3ZHF,

WA, Docker SEASRINSH. NRBLIERSHIES, NWBESAIREMTINMOTTEHIE
BRBIIER.,
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https://docs.microsoft.com/en-us/azure/service-fabric/service-fabric-reliable-services-introduction#when-to-use-reliable-services-apis
https://docs.microsoft.com/en-us/azure/service-fabric/service-fabric-reliable-services-introduction#when-to-use-reliable-services-apis
https://docs.microsoft.com/en-us/azure/service-fabric/service-fabric-reliable-services-platform-architecture
https://docs.microsoft.com/en-us/azure/service-fabric/service-fabric-work-with-reliable-collections
https://docs.microsoft.com/en-us/azure/service-fabric/service-fabric-reliable-actors-introduction
https://github.com/dotnet/orleans
http://getakka.net/

8T Docker N BERFNHALIHE

=

9 T EE R R B At I fBFE/%, 7E IDE FiE, & Visual Studio #7 Visual
Studio A Docker TEFEMTIE [FHT, 7£ CLI /45355551E], #4418 Docker CLI #] Visual Studio
Code FFERZ1E,

Docker N FHIERRAIF L IAIE

FATERmEE: IDERRRWIERR?

TICIEREREINRE. AR IDE, RERMMETEERM. REAVRIERS, EESaILUERMIRMNT
BkFF& Docker N FBfERF.

Visual Studio (Windows hixA) , 24{FH Visual Studio FFAET Docker BN FRFEFAYRN R, HEFER
Visual Studio 2017 BESAIRA, XERABLEMAE Docker THTY . 1XL Docker TEEBATLISTFE
E#ZE B4R Docker INEHFFA. IE(THIMIEN AR, EEILUR F5, BIEFHA Docker BEHIZITH
AEHINRRER (RRsSNAEFNEZRRNAER) 3, BBollig CTRL+F5, EAEMG

AR NMREMRIFTIEHNNERERF. XITFETF Docker BIN BREFRIFARR, XER|ARIE

7.

Visual Studio for Mac, iXZ2— IDE, 2H Xamarin Studio ;E{MREY, 1=177FE MacOS 2 E, M
2017 FEERFFIRSIHF Docker, XTTFABLE TEFE Mac Hl L, #B(EHR—REKHY IDE WFAARER,
XEIZE— N EIFAIEEE,

Visual Studio Code #1 Docker CLI, MIREF=ERAILSHHEEFRKESH. BER. BFENRE
88, 1&AILAEH Microsoft Visual Studio Code (VS Code) #0 Docker CLI, IXE—NMEEEHFFARE
RAZE, ¥ Mac, Linux 1 Windows,

BITZL%E Docker #tXhR (CE) TH, &EAILMER— Docker CLI 3&#3%& Windows I FIFEREF0 Linux
N FRFERR.
HithiZR

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

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

e  Mac 1 Windows THJ 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

¥4 Docker FEERY .NET iESHIELR

FANABBI L EFHERIREREE, WNSREFF A Docker BEE(KHY NET N FFER, ATLAMER NET
Framework, .NET Core & FF/EAY Mono IIH., MREET Linux 8 Windows FeSHIN BER, 1R
ERERR NET 1828, BaJLAER C#. F# 8 Visual Basic, XF NETIESHEMRER, TUSE—TF
XEstEs: NETIESHER.

Docker NFHfERRAIFF LIS

NREFFRNESERNE— I TTRARINE G, EFATESLE, FRARMNERENIEERE
IESRNANAEFRERD, AREFMLUHE. FTEFRARGEBMES. ERNFE, £FRF
g, RFFRFMLN Docker Z2RRIE], MEREAMIXLSIE.

BB (Docker FFAI—SLHI) BELUITEMA:
o —MEEHIRERSZ (—A Linux &fThR. Windows Nano Server Bf Windows Server Core)
o FRARBIN—ENMH (NRAREFNTHSIGES)
o EERER GRRREMKHR)

HTF Docker B3N AREFNHLRIE

RN EBERBATET Docker INRIEFR "WIA" FRME. "W FRENEEE: TF8
EEIZH DevOps iithe, RRFFRARNBLNOFATEARS, WREATESRENERINE
B, XETEIEESEIRMTAT.

— MR FEREFHEE CHRSFIMINAE (Kit) Hk. TEEMEE Docker N AEF—LEARTE
. S0 5-1 A7

7 LA


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

DockerfZABRY "RIN" FARIRAE

3.

Create Images

2.
Write
Dockerfile/s

4.rﬂuln] 5

e : Run
Define services

1.
Code

6.

Containers / Test

Compose app

defined at
Dockerfile/s

My
Images

your app your app or

microservices

http
access..

cker run
Docker-compose up\

Base ] T My I
Images I ] Images
Remote Loca
Docker Registry Docker 6
7. (i.e. Docker Hub) Repos
git push Push or

Continue

developing

[E5-1. FF& Docker Bt BFE/FHIERE

EABh, [NFMBTENE, B, SPEENLRESET Visual Studio M5, LSHTFAAINR
ZR

LIT(ERRRIEEE/CLI FFA TR (5140 Visual Studio Code + macOS & Windows R Docker CLI) B9
Mg, EwRiEREth THRE—  CEBENET, —MSkiR, SEEER Visual Studio THERIEIFH—
8, XTE CLINETTHATENESER, JUSEXFBTH: (ERHKEENTIENSSN
Docker N FHHYAEAGEHAY .

LI&{ER Visual Studio 2015 B Visual Studio 2017 AIRHE, XLSIRHRIMEAS B LR IEIRIT T

o IXETLARAHR S A 30, JCHRZMER Visual Studio 2017 FARZ B8N FARFAIRHR, Z5FIKiT
, RES—TE#R, Visual Studio FiBE N EERECERY Dockerfile #1 docker-compose.yml 3244
SINEERIIE . ZETE Visual Studio FIEITIX M FEFIIAHE, BSEEHIE Docker FHiR, A
[EE#ETE Docker FIZITE AR ARERF. XEAFEATLINMRENFRIRE,

{B2, Visual Studio Baft TIXLLEE, HARKEEHaIUART BEKERWN{AER Docker B9,
FrLA, EETRAMES|IH, RIISFAERE— 1SR,

1.

W\

o app IR 1 TGRS, SRS OIRIGHEAR e s B MRS
=
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http://aka.ms/dockerlifecycleebook/
http://aka.ms/dockerlifecycleebook/

F&— Docker N FHFEFFIFF & —IE Docker RN BRI ZEAREM., FARZAET, EF
Docker FFARHIRT R, TEAMING (—EH Docker 4AY Linux BN, &, GNSR{HER Windows &
S8A9IE, TILAEIEFER Windows) &, ISEEPEFIXIEZITE Docker BEEN PN FHEFEIRSS .
F Visual Studio RIZZIZRIFINIFS

B, MIREEELRET Windows FAY Docker #t Xk (CE) , FENXAMEREPIRM T FIFMAYIHAA
Windows _FHJ Docker CE A\j 7.

tEah, BHAREEZ L Visual Studio 2017, #EXITF{EFR™A Visual Studio Tools for Docker 1&{4HY
Visual Studio 2015 3Kij, XE2—NEIFHNEREE, EJ Visual Studio 2017 J9 Docker 2t 7 E= 5189
HE, LA, ERARR A AT, MRELRERR, & T NET Core #1 Docker 4IN, #B
Z Visual Studio 2017 FELEE Docker TETY. NE 5-2 Fi7x:

V]

Location
Install size: -19.46 GB

& 5-2. &Z& VisualStudio 2017 HIFTNEEZESE .NET Core and Docker ZZEIR

EEEEHRNARFEA Docker Z8I, EHaILAERA NET (MREITHEFRSRE, 4AEE

F3 .NET Core) FHamIET , SASHTE Docker HEPEFIMHX MR BERF. BRE, BIENERERE
Docker EFHRIEHITIE, EAXE—1ELHNE, SHEEcREMEELSK, Visual Studio BJLA
1k Docker FFRZEMNIIZIR, UUEFEBRRNRIAZ BRIFE—/CHERTE Visual Studio FIFIEZE
BEN FRFEFFRORTIR, FRLURZUEINERETE Docker EFHAIESRITIE.

HithizR
e  Windows A Docker #KARAI]

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

2.
Write

R IR 2. ETIIERY NET ERtRE&EIZE— Dockerfile

S FEBEENE—NBEENEREGXR, Dockerfile #EARIEERAY; TCILEREEF Visual Studio Hi#
TEEERE, X2 Docker CLI (docker run ] docker-compose &%) Fal#TEE, MNTEELR
ENBNEEERIR, Dockerfile tBREMUATDH, MIRENNAEFRES— 1 BEENRS, BABR
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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://www.visualstudio.com/vs/visual-studio-2017/

FE— Dockerfile, SNREHNBEFEEISNRS (GIIEHIRSZEEF) |, BBAB— 1 IRSETE
E— Dockerfile,

Dockerfile NiZBIEZHIN FIEFEHIRSZIVIRER+®. 88 —LHmsd, XEmSaEIR Docker 40{a
RSP LENE TN BREFERS. Sl BmBIANFoEIE— Dockerfile, ZABIEEM
Hith i Rkt —E R0 2SI E .

WER A Visual Studio FIERY Docker TE, XMEERER ST TREIREIAIFRA., X TE Visual Studio
2017 HEIE— N FIENRHE, B— P SRS (Docker) 3§ AU, WE 5-3 Fi7r.

New ASP.NET Core Web Application (.NET Core) - WebAPI-Docker-V$2017-RC4-AddDocker ? X
ASP.NET Core 1.1 v | 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 ke mare
Application
Change Authentication
Authentication: No Authentication
Enable Docker Support —
Requires Docker for Windows
Docker support can also be enabled later Learn more

[E/5-3. £ Visual Studio 2017 RgIZE— 1 #ITE RS/ Docker 515

£ Visual Studio #, BRI LABEAEENMB XY, ABIEE "Docker 375" BIH T, B
WBIE L/GA Docker 378F. WE] 5-4 Fizs.

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

New Scaffolded Item... Manage Bower Packages...
%3 New Folder Manage User Secrets
& Docker Support £} Set as StartUp Project

Reference... Debug L
t.-}& Connected Service... % Cut Ctrl+X
% Class.. Shift+Alt+C X Remove Del

1 Rename

& 5-4. fEHPEHT Visual Studio 2017 I L5/ Docker 51

FE—1IRE (fflen: ASP.NET Wﬁlﬁ' FBfERFEL Web API BRSS) LHIXMEME, SKII— MBS
& Dockerfile R RRIIE . SNENMBERFZERIN— docker-compose.yml| {4, T‘&'F;EE’J
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JINVNERR, Bi1e—RBBES— N SUEFEBNTHLEEMRESE., Visual Studio ATLABIESERIX AN
T1E, (BRF BT Dockerfile FE NFFELEEAEEXH G EREEEAY.

LA, BWEHIET .NET Docker 515 E)EE— 1N GH

CEESERMERG L, AENASEE— N BENNSES, E0ILI7E Docker Hub iFiE NES
CEPRBEIXLEMBER. S Visual Studio PS5 Docker 33525, BREKRES—4AGMST
FEFTAE, 889 Dockerfile SEE(ERA— BRI aspnetcore H&.

FERIE, HINSLFMTRAT, RIBESEIERIHRERS, BRO%FERMM Docker Hig. B4,
SNER1EABfERS ASP.NET Core (LlnuijWmdows WRA) |, ROZERNRGRE:
microsoft/aspnetcore:2.0, FlA, EWIIERERRY Docker FRSHHEFRBFEMER. BB
FROM microsoft/aspnetcore:2.0 iX Lﬁnpvﬁﬁ}JDEU""E’J Dockerfile #7, #RTLASCHIX NB#R. 1E Visual
Studio 1, XMEEEWBEMTH. ERNREEFINXMEAE, BFEEECEMXME,

{EF%EET Docker Hub B9, HHEIRASHI. BAH NETRECE, TLBRERENSEL (B1EF
&, WRFIER) EFNESEFEETRA.

TEXMIFRERT —1MEF] Dockerfile, 'B&79 ASP.NET Core FE&MIRITHI.

FROM microsoft/aspnetcore:2.0

ARG source

WORKDIR /app

EXPOSE 80

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

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

EXMFH, XPMEREET 2.0 IRAR. B389, T Linux B9 ASP.NET Core Docker 53§ (3255
Linux 0 Windows FY222849) B9, X283 FROM microsoft/aspnetcore:2.0 X{TapSRKIZEMN. (K
FIXNEGIEMESE, TLAS%E ASP.NET Core Docker Image 1 .NET Core Docker Image XM
. ) 7E Dockerfile #, fEAMIMIERE Docker BEITAYESEEITAIERAY TCP i (FEXAMIIF
, 280w, FEd EXPOSE RECERY) .

£ Dockerfile B, tRIBEFBANESELSR, SAJLISEREMANZE. a0, ENTRYPOINT X{TIRE
79 ["dotnet", "MySingleContainerWebApp.d11"] £&5ifF Docker %‘%%i:ﬁ-—/\ NET Core N FEfEFE
. SNERIE(EFE SDK 0 .NET CLI (dotnet CLI) R¥SFEFNIZIT NET MFETERR, XMEESBAE. &
JEF—1T, B2 ENTRYPOINT 17, RIBZHONBEFEFINESIIFEARE, BEMRELSERRA
ﬁo
Hith&w R

e 73 .NET Core RIFH#EIZ Docker $Ri%

https://docs.microsoft.com/dotnet/articles/core/docker/building-net-docker-images
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https://hub.docker.com/
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

e Docker EAXI: SIiEIZECHER

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

ERSREREGERE

—PNBEE (repo) FILABEZNFE, BIf0 Linux SRRF Windows Fi&R. XMFHERTLAUHGRENXEE
RRME (BilRGEIEE) BYRIE—CE (repo) MALIBEZEZ NS (Linux #1 Windows)
{540, Docker Hub jEffZE EAY microsoft/aspnetcore GFE, BIERE—MNEER, BRSEIL 77X Linux
#0 Windows Nano Server 93733,

MRFEE T —Mr&, BAZBIMEERENEFFE, WTNEAYSEHIR:

microsoft/aspnetcore:2.0.0-jessie ETF Linux, REE .NET Core 2.0 &{THY
microsoft/dotnet: 2.0.0-nanoserver EF windows Nano Server, REE .NET Core

2.0 i={7RF

B2, M 2017 FHHILK, NETHER, NRFEETRENERGS, EERENRES, BAatH
HZZREEG (FIMISTIFZEREAT aspnetcore $51%) SIRIBIRERPERY Docker FAHY OS SRiE#ZFEFEFERY
Linux hRAEE Windows kg, @0 FEARISLHIFS:

microsoft/aspnetcore:2.0 HR4E Docker EAAY 0S, ¥EHE Linux B Windows Nano
Server FAY.NET Core 2.0 infTHY

ERXFTI, BERE—EBT Windows EHAVREAEHE, BRAE— Windows FJZE/E,
HERNEEE—MREEIRE T Linux EHRNREEHNR, BRRE— Linux BIZE,

BJHLEEB, M EFHE RGBS
IS TG EIER S E CRIEMSRMR. X TRIFFRERR Docker BIASKIR, AHEFXHFM, (BEEWR
TIEEBEN HCHEMEBR, Sl LUXEM,
HithRmR
o ZEZEHI.NET Core Hi%:

https://github.com/dotnet/announcements/issues/14

o EBANH: tIEEMERR

https://docs.docker.com/engine/userguide/eng-image/baseimages/
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https://docs.docker.com/engine/tutorials/dockerimages/
https://hub.docker.com/r/microsoft/aspnetcore/
https://docs.docker.com/engine/userguide/eng-image/baseimages/

3

Create \l:nages -}fg% 3 N @U@%’}E{J g I'_ES{ DOC ke r %%{% ] 1&%&%%{% EFlﬁ?ﬂ\)\;féJ}

defined at

Dockerfile/s E{JM%*%%EEHE%

T EHINARFPIE— RSN, CEHFECIE—INNANRS. NRENNRREFEE—MR
358 Web NAIEFAERRY, BABRFZE—RE.

ER, fE Visual Studio 1, LEEEEEIELF Docker FiR, TERNLERRBRER/CL IFE, XL
TRARNTHREREEEREIRKET 4.

BEA—IFRAR, EERE— BN R EHEXRIBRIRRBER RS 2R, SEHEE—H
ERMH TR, XERE, BFECE— Docker 5%, IBERIPBRNAIMEAY Docker A
(Windows 8% Linux FEfUM) £, AERFXERRERH TIEIT. WilFEi.

EEAMINEF, A Docker CLI FIf&HY Dockerfile BIEE—MNEENAES, EaILUER docker build
&<, WE 5-5 ffrs:

Ps C:\dev\netcore-webapi-microservice-docker> docker build cesardl/netcore-webapi-microservice-docker:first .
sending build context to Docker daemon 1.148 MB
: FROM microsoft/dotnet
: Pulling from microsoft
: Downloading [= ] 18.34 mB/51
ab30c63719b1: Downloading > ]| 18.48 MB/18

c6072700a242: Downloading [= ] 18.34 MB/42
121d7eefbc20: waiting
eh57cf4f29 aiting
b2c5ae2d325b: waiting

5-5. BIE—1EEXHI Docker 515

PR IR B AR EIZZAT docker build 3<%, AR LUBITIZST dotnet publish &3 &5EER—M
WY NET BRI R SISHAURRE SR, #AIEFEER docker build A5<,

X[ERIFEE—NE A cesardl/netcore-webapi-microservice-docker:first BY5R&, EXNMIFE, first &
—MRE, BERTMEERIRA. WTFASNARRXR, NEFEENE—  BENRGEST

IRAE].,

E— NN BREFHZ B EMREHRE (BHER, ER— 1 Za=NARERF) | S LER
docker-compose up —build IX—17485<, BIFHEXAY docker-compose.ym| HEEHFKAITTEIE, 4
FEHFEEXIEREG.

&RILAA docker images ap S EMEE AR CESTE L RS, WE 5-6 Aim:

PS C:\dev\netcore-webapi-microservice-docker> docker images
REPOSITORY e i TAG IMAGE ID CREATED SIvZE
cesard]/netcore-webapi-microservice-docker first 384c4acl1809b 4 minutes ago 579.8 MB

microsoft/dotnet latest 49aaf5daa850 30 hours ago 548.6 MB
latest cf623231a025 5 days ago 125 vB
latest c54a2cc56¢chb 12 days ago 1.848 kB

[E/5-6. (& docker images ip SEESIHEHIEG
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M Visual Studio BY#E Docker (5

HIEF Visual Studio BIFEE—N323F Docker (NINBRIAHE, SEFREMEIE— N EG., HEZ F5 Iz
TN BRI R BE R SZAIBHE, Visual Studio SEEEIFERXMER. 7E Visual Studio #, X
NMEBREBN, BHASBIXNEER, ERTHREERETHARREEN.

4. (opt)

PN o0z MgeRS22NER Docker N EFRFREIATE, 1E docker-

by writing

docker-mmpus com pose ym | EF'IEMISRE{]H&%

docker-compose.yml| XFEILALHEIBEESPE—RIIEXRNIRS, EXH—MEEGMNERER, ARG
EEMSHITHE.

E(HF docker-compose.yml 314, EHREEEHRRAHLEARBROIBXN U, ERINSTITEIX
MBIFZEAL -

version: '3’
services:
webmvc:
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:
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image: mssql-server-linux:latest
environment:

- SA_PASSWORD=Pass@word

- ACCEPT_EULA=Y
ports:

- "5433:1433"

R, XA docker-composeym| MHR—NMEHLEH). &HAMRA. EEAE— 1 SRIEHSEEH
B (tban, BEXERNETF) | XEHEESEESN, Wt FEs— Wik TIERNENEERE
B, tban, EEFFESE, sRE/VNVINEF, BREIEEARE docker-compose.yml FRIEEE S E]
FJZ™ docker-compose X4+, FHESKBTIMNEFIHITHEE (debug 5% release) HI—LHE.

XA docker-compose.yml SHHIFIFHENT 4 MRS, 14 Web MVC fRSS (—4> Web N FEFE

) . 2 MAIRSS (ordering.api #0 basket.api) , #1 1 NEIERAE: ETF SQL Server for Linux BIE
A— 1 BEKIEITHY sql.data, BMRBEIEA—NBKEBE, LI TFENMRS KR, —> Docker
RGERELE.

XA docker-compose.yml MHAMYIERE T (FRMFSES, KEE T ENZENEEREHN. Hia,
FEXAN. yml ST, webmve BEERIENIRBEINT :

o [EFATUEERY eshop/web: latest &%, (BR, EHALIEEIXM/IMTE docker-compose H4T
RORHEE AR, IXBILAEIE docker-compose STAAFRRY  “build:” iXANHINAYED B ITSECIN,

o WIALT 2 NINETE (CatalogUrl 1 OrderingUrl)
o EXNAE:RL, 1B 80 ImORELTH ERIFNE 80 ik,

e F depends_on XMREEX Web IRSZHEHEZZIWEA TERRS £, XMRKEATLULARR
SHERMEENRS Z EBEE0.

HEE—E, SFEINTCUTTIHMRSIIZSRNARFIEHR, HIIESEIHITICIXA™ docker-
compose.yml {4,

Visual Studio 2017 §{#H docker-compose.yml

248 Visual Studio RRTTRHPRI— MRS IR RN Docker STHFAIAHER, SNE 5-7 Ffz, Visual
Studio RTEEHIINE FiRINI—™ Dockerfile, [FERY, BESEBIBRAARPRI—NFES
docker-composeyml HRIIRS TR (M) . WTFESENSER/RRG XK, XE— LR
. REERYSE. 1EETLAFTFRXLE docker-compose.yml 3214, EE— B THIEL A4,

= ES S




1 New ltem.. Ctrl+Shift+A Add 4

*3  Existing Item... Shift+Alt+A i Manage NuGet Packages..

New Scaffolded Item... Manage Bower Packages...
*5 New Folder Manage User Secrets
Z Docker Support $}F  Set as StartUp Project

Reference... Debug >
& Connected Service... & cut Ctrl+X
%2 Class.. chift+Altsc | #<  Remove Del

[ Rename

&/ 5-7. £ Visual Studio 2017 /1, E{THGZE—1 ASP.NET Core IZE¥/l] Docker 515

£ Visual Studio 5710 Docker 3755, ANMYSTEZHII B 70 Dockerfile, ESTE/LNEERY
docker-composeyml| 3XHFFII—LHERES, X2 —LHRRARKINRE.

MIRTE Visual Studio HESIRIIBRATTZIRINT Docker TIFLUE, BEERAA R R RESEEFER—
MNFAYTI R (7 docker-compose.dcproj TNEH) , BEE—L Visual Studio #I0AY docker-
compose.yml {4, WNE 5-8 A7,

4 %1 docker-compose

[0 docker-compose.ci.build.yml
4 [1 docker-composeyml
[k docker-compose.ovemde.yml

/& 5-8. Visual Studio 2017 fER G & FETEZEH docker-compose #7757

®BiT docker-compose up #5<, #EBILAF— docker-compose.ym| S4ERE 2 A ENFHER. (B2
. Visual Studio B2 II—A yml X4 LMETETLURIEEMING (FFRINESHREFINE) FIHIT
KB (release B¢ debug) EE—Y(H, XM IREEEHEN—LELEASTFARREN.

5

Run

il T 5 AR ANIETTIRAY Docker N FETERR

MBENNEEFRE S, EoLUBEEEREN Docker T (REMNEANIEN) KIZTE.
BE, IRECHNAEFESSMRS, SULUEEEA—MEaNEREFEBE, A—7Ccl @
(docker-compose up) &M Visual Studio (EEEBRERXANES) EALSTHIXMEE. L3
iIE—T 2 N ARAIELSE:
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oJtZEEEA - J Docker CLI [E{7— 1B BV IHFEF

Ra LA docker run &pSEfT— Docker 528, #1E 5-9 Fi:

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

d96975a683b0a9411595816f63be6c135801878b8a85181a4d86dc848eascabf

& 5-9. ff docker run i3 $iE7T7—1* Docker &H#5

EXANMIF, XN apSIEREENERRY 5000 ixO4FER T EHAY 80 i £, XEKE, EHSWER
80 i, AEIEEREAXENIXNEREAY 5000 imM L,
BiIEXEFEB : BT — N E RS/
ERZHEWIASES, —1 Docker NAEFEEEHZMREZERN, XEKE, BEEzTE5HE8
N FFERS, W& 5-10 Fs:

VM

@

=
]
L

[E5-10. BFE T Docker ZZEHIEEHIT
F Docker CLI IBfT— " Z B SN R

EH Docker CLI IZ{T— NS BEEMNEER, EAJLUFER docker-compose up 8%, XN i< EH
docker-compose.yml 34, XN TFEEFSENZ BN FERFIIBRLDZI—R. B 5-11 &
~TMNENERBEBR (B87& docker-composeyml &) BTIXN S HILE

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

Recreating webagp'hcat'lon webagphcat'lon 1

Attaching to webapplication_webapplication_1 )
Hosting environment: Production

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

[E/5-11. 1577 docker-compose up i SHIZEE
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151758 docker-compose up @3S LAE, NARFHTCHEINSESEEREEI Docker EH1H, WNE 5-
10 Fi7=.

8 Visual Studio iZ{TAIEIR — N Z BN FHTERF

F3 Visual Studio 2017 BT — S B BNAEFCEERNIEBEHR T, BMALUETXNNEZ 5%
NRER, SEAILIRE—LENAMTRERE Visual Studio FiEIHEESRATERINERS.

IEANBIEATRREIEREE, BREE—MRRSEPLE—PINBE RN Docker R RSIFHIAHE, &<
FE2BH (FERITZER) docker-compose.ym| HHFEEIXNMRE, XAJLALERENIZITHIVEI
BANMBIRTTE, Visual Studio £HEMNFINT Docker R EIHNINEEMEHN— B, RS
EHITRREEERI4EE (dotnet publish, docker build &%) ,

REZA—/E, fE Visual Studio 2017 #1, B—HIINAY F5 8 Docker 5<%, #NE 5-12 firm, XA
EIMRIE TR TR docker-composeyml MHFEMRIFTBE RS, MUMSRIETIEN — 2888
MR, TLUBRSBESEMASERRESTLIRE/ MR, BMIREARNTRE (828) +.

f£ Visual Studio FIFIKAIRE, EITEAERE LS NIE PHIRT=EBSFEHY.

ﬂ eShopOnContainers-ServicesAndWebApps - Microsoft Visual Studio

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

Q- B2 v - Debug ~ AnyCPU ~ | docker-compose ~ P Docker ~|¢ ~

docker-compose.override.yml docker-compose.prod.yml
& 5-12. #F Visual Studio 2017 HiE1TE B/ /FiE/%

Hftb iR

o 1§ ASP.NET &H232BEZUiEtE Docker EH

https://azure.microsoft.com//documentation/articles/vs-azure-tools-docker-hosting-web-apps-in-

docker/

|ooL

FR9mHES TR R TSI

docker-compose up 1 docker run &% (E(&7E Visual Studio FIZITFIAINEEE) , WFERFEKRE
il Aeekin, MEERT. B2, NREERNZ Docker E2EFFI{&R Docker Swarm, Mesosphere
DC/OS & Kubernetes iIX#ERIRAES |22, MIAROZERXANGET .. NREFHERIZESR Docker Swarm
TEEUXIERIEERE (TE Docker CE for Windows 1 Mac B9 1.12 hRiE=TF) . BBARTEER docker
service create X1FRIA S KEPBFIMNENRIRS . WREEERE— RSN BREHMAIN BER
, ¥&aTLARR docker compose bundle #1 docker deploy myBundleFile <>, 1B4HE N FfEFEPERN—
N "R . FRER, TJLASE—T Docker it FRYIXAIEZ “Introducing Experimental Distributed

Application Bundles in the Docker documentation”

I3F DC/OS #0 Kubernetes K4, St EBFERARNEIEHSTIRIZA,
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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/
https://docs.docker.com/engine/swarm/
https://docs.docker.com/engine/swarm/
https://docs.docker.com/engine/reference/commandline/service_create/
https://docs.docker.com/engine/reference/commandline/service_create/
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/

6.

b 1% 6 FRIGANHEAY Docker EHLMRRIRAY Docker RIFRFERR

microservices

HRIEERNBEFINRERIAR, X—SHRaBMAR. E£—ME8AY NET Core Web NFEERH, ©
KAFI—NBBEBRSFKEPE. £ Docker ELEFTH—PNLERE, AESMEIE 5-13 FrAIBB Nk
=, BEETLUBIEIX MRS 7. (30R Dockerfile PHIECEBIX NS RRIREIE 7 EHAYIE 80 im O L,
ENGZAE URL ERIMENAIENIRAS, )

&« C | localhost/APl/values

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

5-13. fH localhost TEFIE i ZHT Docker WEFE/S

WNER localhost Hi&H18ME Docker EAAY IP (BRIABIR T, WNER(ER Docker CE, NiZeigEA) , &
SIREIEIRS, TEFERGAIFESAIMN-EAY IP HELE,

TR, MTFXANEERITICAUNFENS ARG, XIS URL (EHENE 80 ixH. BE, &
WEB, XMERSWEEMF] 5000 inH L, FANCERLE—MTRPHERIAT docker run a5 ERE
8.

A LAERIRT, B curl KIURX NN AEER, & 5-14 . J15RME Windows %%
Docker, BBARRT EH2RAISERR IP Btk ABEIARY Docker £ IP, 2 10.0.75.1,

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

StatusCode : 200
StatusDescription : OK
Content : ["Howdy!","Cheers mate!"]
RawContent : 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;
charset=utf-8], [Date, Thu, 14 Jul 2016 19:48:18 GMT], [Server, Kestrel]}
Al
: 1}
: mshtml].HTMLDocumentClass
RawContentLength : 25

5-14. [ curl ZEFHGTi %49 Docker FFE/F
F Visual Studio 2017 UiXFNiEX S8

H{EF Visual Studio 2017 IE{TAIEIASRAENER, SRILIREEEMNTEREN NET AERER,
HGIRBERER—E.
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M Visual Studio 2017 Uit FifEizt

NREIEEERRIER/CL KPR, BARNSHRSEEAE—L, BREEBTEMIRERAISUREE.

Hith iR

iEif it Docker BEEFRRIRIF

https://azure.microsoft.com/en-us/documentation/articles/vs-azure-tools-docker-edit-and-refresh/
e Steve Lasker. g3, EXFIEFE(EH Docker B ASP.NET Core N (3R)

https://channel9.msdn.com/Events/Visual-Studio/Visual-Studio-2017-Launch/T115
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https://azure.microsoft.com/en-us/documentation/articles/vs-azure-tools-docker-edit-and-refresh/
https://channel9.msdn.com/Events/Visual-Studio/Visual-Studio-2017-Launch/T115

{#[ Visual Studio R e=lIRIRIE

SCRRE, A Visual Studio I TAERFE, LbEFRAYmiERS/CLI EH8RANZ. F0 Dockerfile #1 docker-
compose.yml SXHHEXRAIKRZEL Docker ATFRRISTRERH Visual Studio FSREEKEL T, G0E 5-15 Fims

Docker R VS F & 52

4.
Test

2. (Once)
Add Docker

1.
Code

3.
Run/Debug
Containers /

support to

projects a
My
Eq
Imag§ Y docker: rim / http
\\‘ Docker-compose up accessi
\\

Base My n
Images Images
Remote Local A
Docker Registry Docker 9,

5. (i.e. Docker Hub) Repos
Push or

Compose app your app or

microservices

your app

git push

Continue
developing

/& 5-15. {#F Visual Studio FFLHIEH.TIEREE

BREFIMUTRSER 2 (REHTRERIN Docker 3075) BIA], FLL, XA TIERIESMEGTREGF
RIS (F3NET EMBEBIOFTRIONR) B4, GRETHIRERETHA (RiE0RY
2, GIEEERIFEMGESR, SEUBESS. ) RAGHIR, SHEEMIE Dockerfile 5 docker-
compose.yml| HRBEEN —L1TH. BREASEHTIEELEH Visual Studio tkAMEN T, XALLE
EIRBIENTIFE.

Hith&=R

e Steve Lasker. {#[ Visual Studio 2017 i#{3 .NET Docker FF&
https://channel9.msdn.com/Events/Visual-Studio/Visual-Studio-2017-Launch/T111

o Jeffrey T. Fritz. (i Visual Studio A% Docker TE1E—4* .NET Core RIFHIN B2
https://blogs.msdn.microsoft.com/webdev/2016/11/16/new-docker-tools-for-visual-studio/
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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/

{£ Dockerfile B PowerShell i S el Windows 25

Windows Bes]LALHEHEIIER Windows [ HFEFFE#AE] Docker $R1&5, AFEH Docker £5EK S
FEMTEREISEE]. E6EH Windows 28, BEE Dockerfile 51T PowerShell 85%, 81F
EX M F R

FROM microsoft/windowsservercore

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

EXMAFF, FE(WEHET Windows Server Core iXMNEMESR (FROMIEE) , REE—
PowerShell #5% (RUN IZE) L& 7 IS, I, &BAILUE PowerShell SR InEMRAYAL (B4
ASP.NET 4.x, .NET 4.6 8 Efth Windows &%) ., ZENMIIF, £ Dockerfile 7, FEIX{TapSSZLE
ASP.NET 4.5:

RUN powershell add-windowsfeature web-asp-net45

HithRiR

e aspnet-docker/Dockerfile. FIsEE S Windows 45ERYER Powershell 45<$H) Dockerfile
https://github.com/Microsoft/aspnet-docker/blob/master/4.6.2/Dockerfile
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https://msdn.microsoft.com/en-us/virtualization/windowscontainers/about/about_overview
https://github.com/Microsoft/aspnet-docker/blob/master/4.6.2/Dockerfile

[

{£ Linux @ Windows Nano Server _I
BPEE RS .NET Core Web NFRHIER

=
R ST
FEBTLAH Docker ZESSLHSTEERT Web [ fBFE/FHIEIREEE, XA FEEE AT A5 E 17
e, REFEBEGEPETIEIE, HRAIWES LTS, LS E FIFARTT
E? " XHHIER—ETERT

ETHRSIEEERSIFL, (BRXFAENEN T SR SENRAE, ARLERT, R
mEEE, BITERTESRTIRDINERTR. RABEONAERER, LIS RENRK
x,

BRERERIN AT BERMER D BRI e 2 M ARMERSS . BUEEERIEFIEIRY, MiZIEIITIhEE
SRENDHIRSS : MERS RIZERIIRIZAY, LULSKIRMER RN ARER. WIREABEHIRIZAIN
FRRERFINRER, BRAXID ERRIEINERM.

— BRI AFE AR RAVIIRER. BAMRIR, EFRAIRRGINFERER
eShopOnContainers “£E#pEHARIERES, REFAFABLUSHEHESFIIREL D EIARRIMIRS S, RER
N, B—IRB PN FERERELMERS AR, BXMNAEFISZIBEERIRSS, &
EEARAER.

MmE, A" AEFTARNRN, MTRENIEAFREAER, BIrEHE— N NEMIEE. 3
B R— N IMEAI T MR IR, [REATRD PR R B,

ExXEERT, BRI . EaLtlE— RN ERER, WEBIORETING, FAHEB
ERMIRSS. MA—LER, NTNAEFRIEETENRR, TeERAAERM, XEREXFIINA
TEFFRTREKIZEASBIFD S MRS .

B— N AR D RS N B ER ST EA R, miEIhEEk SRS N ARHESH
—EEINEZMY. BEMNESTEENESR. BTEEIEEHTAEER, EWRERSZEERS
LiEE. HETBERRSEENER, BEERIMFZE eShopOnContainers N FFEFFEIRIRFEhR
APSLIAOELR . BHEDEME. MEEENEL, RE—HUES.

eShopOnContainers IS EEARA (1Y eShopWeb, tHIER— GitHub BFEH) Z/ER— MVC
BRN FRERRIZTHY. [E EEREN, XMRITHEREERESMBE. SN GitHub ETREIXA
NARERFRAE, AREATET. BEEX RN AEF IS m T ESSRIMEFERE,
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https://github.com/dotnet-architecture/eShopOnContainers/tree/master/src/Web/WebMonolithic

B, SRHEEEREX T NAREFIE— LA TERFIMES., XESPEET BN
MR ARE. FRBENATLESEF MR 2 e S GNP E TN R

HR, BRUNEREFATY RAAERIE. ENREREZIRIEME, FERNEMNAEEER, &
SRIMERI LI EESZ NIRRT,

BE, SENNARSTLUBIS BERSENFERS B AN E. NUFRST RONE, £
DEBEBAIT A MIBEHIRIA, KBRE—NET SQL Server MIREATEAI LIRS 2R,

RIFEtE RS

eShopWeb [ FfEFF#REN T eShopOnContainers N FIfEFRIERDINEE, {EA— N ERIKR BERFRKIZIT
——— MBITFE NET Core Z £, ETF ASP.NETCore MVC HONFETER:. EEBRMTRIERI/LNE
TRREINE RN RS IIEE,

XN FEFERFER SQL Server BIEERRFER., AETERNNED, XN RANAEFATLIGE
TR BN RRF—HhRAEFNEIECE. XN AEFRECERNNS SQL Server IBTHEIXMEA{R
RIFRRERZINMIB I 1B, TEEFIMEF, SQlServer RIE{THE—EEESAAMNNEL,
HEW, 1B1T7E Docker EHAYSME. FEFFRFMMIZIAEH, ATITEERN, FH(HEFERIRIERT

=17 SQL Server,

BHRNINERENNER, FEANRASE SRS AEFRITEINRE. BIR Web N FHZFEEE
NERFHERTLASEXABFH:  (ASP.NET Web MFRZEMISEELY FIECERY eShopOnWeb 7RfFIf FEFE
F. EXMIFR, NERFHARIEITIE Docker LRI, ENTHIHSEFERZR ASP.NET Core ##H{T
HEHAY Web FF&.

M eShopOnContainers FYE{LIRAS (eShopWeb) Eiz{T7E Docker HeEEHHY.,

Docker 2 §¥F

eShopWeb INBIE{TE .NET Core Z £, Ath, BEERILAEET Linux IFEEFIETT, BAILEETF
Windows YA 2EHIZE1T, Docker ERBAIAHMEZREZFE—T, AN HARERLNIZAN SQL Server {EARZE
BUEEN. ESFEEET Linux ISESE, SEINRER.

Visual Studio ##t T —MNIIEER, FASREGRRRTTRIRIN Docker X35, BERBRE—IMRE, A&

"Add” , RGI%EE "Docker Support” BIR], IXMERSLEERIIIERIA— Dockerfile, @AY, &
SII— P docker-compose TiH, Bt T — M98 docker-composeyml 324, TEM
GitHub TE[EI3RAY eShopWeb B+, X—FSBEETH T. BEBIXMERASECEES
eShopOnWeb IfIE#1 docker-compose TNH Y, & 6-1 ff7x:
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https://github.com/dotnet-architecture/eShopOnContainers/tree/master/src/Web/WebMonolithic
https://aka.ms/webappebook
http://aka.ms/WebAppArchitecture
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. fFEEFEE Web fi7/FFE/%549 docker-compose iS5

XL RARAERT docker-compose.ym| 3214, FIEAE Docker IIE&EBE—HERY. ERTLAUEL Visual
Studio FIAFSITREREA]. XN FEFIZITIE NET Core £, M Linux 28, FRLAEGEAILITE
Mac 8 Linux 125 E4miS. ERFIiE T,

docker-composeym| XHEETIXEHF—LES: BUEPLER, EooiLses. XMERIERET
B2 eshopweb BEFIEHF SN AEFNSES. BRItZIM, BEFERINXT SQL Server 18XAY
Es, BEHRIM— SQL Server BY5R& (FI40: mssql-server-linux) , LAKA sql.data $Eg&HRIM—1
A®55, 1t Docker SRATEFEINIX e, THXMIFRRTXEIRE:

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 IXMESEEF Docker, eShopWeb F&RIKHEIT sql.data . TEJUITIEER
microsoft/mssql-server-linux $RRRIFFE— MR sql.data BYRE.

£ docker-compose.ym| XNET AR TE, docker-compose IIEHIREE T JUANNEAMAY docker-
compose X4, FJRUEIBIRBEIXLE S 4 ZEIEXAY. docker-compose-override.ym! 4B EFEIRSH
RE, o, EEFRABENECNBEEFRRE.

TEXMIFRERT docker-compose.vs.debug.yml XHHIRZE, BEATE Visual Studio JEi&HZE|
HN—EIRE, EXNXMHH, eshopweb FIGEBE—HINRY dev 178, XATLUBEIRREGEMARERS
XoFk, BLEEANMNABEREEREREINMEF,

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"

AINBRE—1 42 docker-compose.cibuildyml, £ Cl fgSSes4, @IS ITEMX N TERRS
&, SAZEE. X1 compose XH&Fa1—* Docker Beg, NENNAREFIGENENGER. TH
XAMIFFE7R T docker-compose.ci.build.yml SFRIARE

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
./eShopWeb.sln -c Release -o ./obj/Docker/publish"

BER, XMEBRE— ASP.NET Core &, BBMEGRERT SDKIERTER, FREMERIR
e %Dﬁ]@@ FrEhY%i&. 1&1T docker-compose TNH, SN REN— MRS, REE
XN B PR IENFFEFRYRE. £ Docker FE8H, BFEEILIXA docker-compose X RINEILE
RS, RAEHRITE.

£ Visual Studio &1, &AL docker-compose INBIRBAEININE, SR "Ctrl+F5"  (F5 FARA
i) . BEIEAE— Docker BRRFISITRRINARERF, XINEMNBAREFISEHTARR, BB
docker-compose INEAYATE, Visual Studio &8 docker-compose.yml 344, docker-
compose.override.yml SAFFOIEF— docker-compose.vs.* X{43Kiz1T docker-compose 45<, 15

NAERELER1T, Visual Studio S EZEAESRINILEESHY.
WRIGEEIA S PEIIX AN BIER, Visual Studio 2FFAINZEITE Docker FIE{THIR FHFER L.

BEMERF S

FNBHIIHTIUANERREERE, DRANMIEEIXLEE, SERISTERNINE, TERBRXLD
[E)RR
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{=1F Docker 22

SEENTERUNNAERIIG, BRa—HET, IEEELZEFEILELNT, eEEESLTEITR
. EHLIESITRIET docker ps R EBIEIEIZITHIZ S, docker stop By ATLAUELE—NE
EiE THERR, WE 6-2 F:

CREATED PORTS

80/tcp, O

0.0.0.0:5

IMAGE COMMAND CREATED

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

HEAEAENEEZ EREHRAR, SRR REILEEEIThIHE. BN, EEEiT— Web
NERFNSRE, SORBNAERFNRO (FBXMIFH, 25106 k)

HBISAIRBR Docker 3Z§F

5 IN Docker SZIFHIM SSFNEEIEITHI Docker HREE. BEBEMXNESARHE, R Docker iR
RBEW, BAXNESRLEEEEGT. b, XNMESESKEEERLRIEENSES, LMETFILL
AINIERERY Docker S35, WISREAEANIN Windows BeEYH, BiliX N ESHEHE, SRaiE
Windows et NIz THI Docker, SNERMAABRNIN Linux BeesiE, BiliXNRISHIEHER, EmE
£ Linux ESEI FE1THY Docker,
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I

ISIESRBIERIS .NET Framework NS
FiEfZE Windows BgEHH

=
RS2
Windows 25§ (Containers) BILYHFECHFARFIINIRILEE, oLl FREFER F1E4H7 .NET
Framework £ K4)%0 Web Forms I /FEESE. LGB e/ FlEBEEs, X TNGEHRHY FE
(lift and shift) ,

AEAENETIMIRSIRITHEREE, EHIRSEATS, WSNAREFSEISZIRRNERET,
BNERE T NMINTERIRSS . XEHRRSHFLE. MRS, BUEFXMITE. XYTE
Azt SN FRREARYE, EFTSRMAIE T TIAR R EIRERBRE.

BR, AFEE—MNAEFXHINREEIREERS. IR, XAFEREXLNBREFMAREE
BesmRPERA.

HEAED, BRIIESRAHR eShopOnContainers XN FITERE, W& 7-1 A7, eShopOnContainers
A FMBIARSFERXN N R REENRETRER.

E]7-1. Windows &85 LHJASP.NET Web Forms [/FEE/% (1E4H9#EK)

X2— Web Forms R 2R, FBRNBFER~RER. KT Web Forms BRREX/N AR
ANERAFE ASP.NET Core MVC & Web Forms 3kEE, AT NET Core EimfTHY. TR, B2
BEIIXHRIR BRI IEMUTERNER FTEEESSRFIETH. BESERINEHIR/NE
MHBEa XN RS INREIRE, RAREY, BURSWITBRNRZAIRRS S, MAZE
ThRe AR BB RN AR,
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Aant— RIS N BERRIF

£ eShopOnContainers Ay GitHub B (https://github.com/dotnet/eShopOnContainers) i,
Catalog.WebForms N FEFELRILREN Y . XN AEFRE—MEZRNBER, eifiripE—»
S ANEUEFE. BMENL, ESR[PETXNNARFERRENEN. BEEAXNNAEFE
E—MRGR, LB EEHICTERFRIMNEF. 81 SREERRFER OS IRA, LEAIKI
MMt — , eiIEEREENERE, MECIIHEERRFRREERN. E8 7-2F, &9
PAEZITE Visual Studio 2017 ¥ JFAGX N FETER.

) Cotalog WebFe e o Y & | Quick Launch (Ctrd+Q) P - B 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 | | search Solution Explorer (Ctrl+ p- @
19 & public _Default(ICatalogService catalog) => T 2 Solution ‘Catalog.WebForms' (1 project)
20 this.catalog = catalog; 4 3] Catalog.WebForms
21 G Connected Services
. Y N b & Properties
2 = protected void Page_Load(object sender, Eventirgs e)
b c b w8 References
24 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: » Extensions
23 /"t int maximumRows » foats
30 " int startRowIndex b Models
31 it 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
. R i e Y - ¥ 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

Code  Description Project File Line SuppressionS.. Y

b 5[ SiteMaster

b 5[ SiteMobile Master
b &c® Startu
13
b

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

& 7-2. Visual Studio 2017 HFI=[ E7E Web Forms [fFfE/%

B, FFEFRAREHLE RS — BRI TX M NEER. RER A EA HIAEE, fr
BRARARBED LRI, MARFEFAMINEREINET AR, NRNAEFIETESSET,
BAF KB AF MG ERBETREET .

RE, BRUNREFIT RHSRYE. ERE/LE, BEEFITWEE—aEUNSWIEN LR
REZHERT. XEHREESHNEEMNELHRRSA.

BT DAXEER, SRILERE— " 8#ME, ISR AEFERESSTIET. F
B XPEIEMA TIXMESHTEE: SN—aYEIE—aElTl RE" BINAER, ReEe
"B Bl—EE. EEEERT, BAFESHANARERNE, MULULCERESSRTIET
7,
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https://github.com/dotnet/eShopOnContainers

aJgeRNFEIEEE

ER— 1 EURRIFBERR, Catalog.Webforms —MEETHBMREH Web N ARER, HpaET L
HEAIOE. $EESTE—SIMINEESESTEMAEE L. EFEARBS, BE— MR RER
SREHNIXNRE . eI LABAERIEEEIETT Catalog.WebForms N FRIER, SEARHIAMRY "B 17
5., XHEART M RERNIBEERER, EXNMIBEER, BRECUBINRAERNRISHEFIE TR
o], TEHEMUEHTRE, HERRERTERAESEEBENE microservices FIINELR A R/NZEHIN
FtER.

#AMM, eShopOnContainers PUABLEARREIZRLI 7 BT HIRSS HIEUEEFMERTSZN. FRLAERTLA
Xt B RImERR M — LM IMERILEREER B RAMIRSS, MARER NS mAVEIETE.

XEASKU RN 7T AR R R FRTE RS, SR REMIBIRETLILRE: EAMUTITIERRIE
I NMERENN REFIREIRST, MRNUESOLI AN REF A LOLE—LHRRMRSS: Be
HETHMIRSHSRAEEER M NARERS, IIIREEEEEE, BRTIEBIIREREIRER.

RIFAtE RS

EBILAE Visual Studio H9¥TFF Catalog.WebForms f#iR/5%, BIX MR ARERFEA—MEZEN FEE

FFRizfT. EHRIBETR, XMNARFER—MIENRSRREEE, MAR—MFANFEEL
B, XM BFEREA Autofac (https://autofac.org/) SEfsEEEH] (1oC) , EISHEGEN DI), &
B LABCEIXA N I 2 A E SRR R ARSI REEIRSS. (KT DI, NS L& —

EH9REE, ) BEMLIBEM web.config SXEAFRERY useFake IREBHIE, ARRIBXMEENEFREE

Autofac BeERIENFEREIERSERELN MRS, WREIETHIXNNFER, 7 web.config
B useFake IREA false, BPASEBENIX Web Forms N R BnAIEr - mEdE.

XM FRERPERRERSHEA, XIFERA Web Forms FIASRIRBAZERLLRZE, (B2, XE
SRS SINNRE MR, KFRAEMARRE T : KEHEAN (D), RINIBIRETIX A,  Web
Forms PEMFRLSAIEIREFE—RENRT(F.

DI B8 7S RIEMXISRAVRES: ERSXRARR, DEABELENRIR. BMAZAR, EA—
RBA[EKRENRKE. DI RINERE, BILRGE EE) RIIRSAEINBIIIRSS U
EASEIC/NEZNER

DI Z528F3 web.config HJ appSettings BeERizH 2 FRHENFRETEL2FEAXE T TPk
SMESCEEE, XPMNERREREM T — HttpModule SISEAERRSEE, RIHEEM T — N UERGE
FEESEENMKER, 7E Modules/AutoFacHttpModule.cs {40, SATLAERLIXERIS, W FEAIGIFRT

7N

private static IContainer CreateContainer()
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// Configure AutoFac:

// Register Containers:

var settings = WebConfigurationManager.AppSettings;
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);
}
}

XM FFEFAIRE (Defaultaspx.cs #l EditPage.aspx.cs) BN T —LAERRRIRBUX AR, T
B, RARGSER—EZEYT RN, XPEMEEIEIT:
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protected _Default() { }

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

R APl E8RFEHIT5E. Web Forms BMEFRE ISR X852 3FRE, Catalog.WebForms ZF3
TERFRYZIZRTIANIRiB R (FBIRESE, TUE_EAVEEEN T SelectMethod, UpdateMethod.
InsertMethod #1 DeleteMethod B, 8% 7EFIREIRIAIRICIRIE. Web Forms 1Z{RIESBERE
H NG ERERRSHN. SBERRLNEREAMNBENE—IRFIEAIFOI R, STUNCHEE—
N out B8, MFREHELE out 8. FENTRIRSRBEURNEMRE B EERREFIRA.

B3 Web Form R FBFEFHIZNAECE (FF catalog.api REZAI—MEIISSIN, X MEHICIRVEERER
— N ERIOHEERES, BISBRRTETF AME T catalog.api IRSBAEXAIKER, BEL T —8ES,

Ti5

Visual Studio AR/ — N AEFRMH TRIFIIS. BREGEMATR, REEE "M
"Docker 325" BAJLAT . Docker BIB#EIRSLAERIBFRTTZRII— Y “docker-compose” AYIR
B, XTEBS—L Docker FiR, BTHEEG (EiT#E) EABHHRSE, REHeETLENES,
9nE 7-3 Ffm.

EXNRERENEETEEET, SWFXA Web Forms RIFEfERFRNFTE— N EMARS. X/MER
EIBENEIMBIRE /N "docker-compose” INH., WK "Ctrl+F5" & "F5" ElE—
Docker 8, RieBaI—1 &8

Solution Explorer * 0 X
RE- o-5F@
rch Solution Explorer (Ctri+;) ,°~
%] Solution ‘Catalog.WebForms' (3 projects)
b v&] Catalog.API
b v&] Catalog.WebForms
4 - o docker-compose
8} docker-compose.di.build.yml
4 5[ docker-compose.yml
a1 docker-compose.overrideyml
a1 docker-compose.vs.debug.yml
a?) docker-compose.vs.release.yml

& 7-3. Web Forms fZ%)558 “docker-compose” IG5

ST MRS EZ R, 1B TRREEEZIE Docker BRERL(ER Windows 287, ELINXME
1€, 10T Windows At Docker (S5 H=EltR, ARIERFE "YI#aZE Windows 28" , W& 7-4 A
AR
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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 (FESI=EfrH] “tIHEE Windows Z58" T
WRXNKEMERIZE AR Linux 588" , 1BH Docker E&IZTTE Windows BestE 7.

BITIXMERTTFRZESS Docker M, SEMEMBRIERIIHER, BE/9IXD Web Forms I 4EAHY
— N RZFBRERFFI— Docker 8. EHERMIXMERIFIRHR, STEIIKAIRE, XEE LR
HFESAEERLRT Windows Server S3RFN4HENAY ASP.NET (55, LUSHIAERFIEITEASIRIES,

IEBAIRNMIAF—T Docker BIEEMRIAMINAIS G, BREEIZ T JLA M. Visual Studio XL
MK EUEE Docker FEFIEENERE. 1 CLI pFAEIT Docker dpSHIBHER, EBRTLAEAXLESL
.

TEIXA Dockerfile B965IF, B THIiE— Docker BEMIEMISE, XMEBSGEETF Windows
ASP.NET #3520, EEAEE T — ASP.NET AIRgusG :

FROM microsoft/aspnet

ARG source

WORKDIR /inetpub/wwwroot

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

X Dockerfile SAHIEFRERFNAPLTE Linux FEEHIETT ASP.NET Core N FHFEFRVRIGEARSEL. B
2, TRBNNEENXE. REENXFIEEMBERE microsoft/aspnet, XZ2&RHHY Windows
Server &, BEE7T NET Framework, BIM—1MXBIZNEEREHZINERERAE.

£ docker-compose IH FRIEI (42— LAk EIEFIBCE S s M Docker R, Visual
Studio =#8%1 docker-compose.yml RFE—M5 R FESRSHAIAMER. £AtHAY docker-
compose BB XIFTBEECERIBAES. docker-compose.override.yml S4B EIMETEFATLA
BEERNHFAARBE. .vsdebug fl vs.release MR R —LIMNRIRE, XEIZEALALL Visual
Studio MINBIEAEZITHASEF, FEEEX N EEETHIRS.

Visual Studio integration . 245ERIFERTT RN docker STIFHI—2B%, SIHEIRHERRT LAER ST
A docker-compose up SSEMFIEI TIXM N ER, IENEERIE LN HERIRIARHE.
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MIREBRY .NET Core BRHMIRSSIRENENE

IEATLAMBIXAN Web Forms R FRFEFBCEAL{EF eShopOnContainers B R MIRS AINEIE, FAEF
FBREEIE. ESThiXMEIE, ErILAGRIE web.config X4, 1B useFake BEIRE S “false” . EIX
SR T, DI BEsFRRNELERAMIRSAIZE, RABREFERIDEUERZE. B LHME
ek,

B E S RIRS BB ST EEH docker-compose INH, LMEHE™RIRS SGI BT~ RRS
A88. Windows HIRY Docker #£XHR3Z#F Linux Begfl Windows &g, {BRFTERNELT Linux 588
0 Windows 288, BEEITXMAIRS, EBFEWE—MEEG, TET Windows &S LIE{TIXNE
FIHIRSS. WEREERIE/ VNP EIN, XNMIRSIMEZE— AR Dockerfile,
Dockerfile.windows {46 & FSRITE M APl Bes R EAMRNEEIRE, 1LEILME Windows 88
BiEf7—Fa0: {EB— Windows Nano Docker 514,

AN RIRS KT SQL Server B3R, FrLA, EERFZEFERA—IMETF Windows A9 SQL Server
Docker 1%,

M7 XETELUS, docker-compose INB thFEM—LZINI TIEA seBEsIX AR, XAPIE
WMEEERET Windows Y SQL Server (%3350 SQL Server, BE&E— Windows &e8th, [B5f
XNMBERMRS. B, BEFEEHNET Web Forms B miRigzaaas, =, tBE—1 Windows
AR, IREWRMREEEEWE, SETEXMER.

HAIMRHIEFRIR

FARMENEENEFMNENEELEE —EXEIM. AAAREF, BEESZ Windows g7
BE1T Web Forms N TR, BRHPIRSHI SQL Server, {BEiXLAREEIEITIER—E Docker F#1.E

1., ERIE/LAVINTS S, BFAHRET SQL Server BEFIEMET NET Core HIIRSZEMFBEEI T R—

BET Linux B9 Docker A E, FER— Docker £H1 (E(EEE) LiTfTSMIRSHIEE: WK

BERY, MESSEZENEEERER.

BEFRNEF, EHRER— 0S LizfTFERAes. Windows Y Docker #t XhxF A5 FREATIE
17 Windows ZF&8H Linux 88, EEFINET, EolLAESREREER—E Docker £ LAY
Windows BREEFIETEHREIRS, F218iL Web Forms N FBFEFFIE{TIEAR Docker 41 _EHY
Linux eI B RHRSH— IOz BEILERE. XEURTEEEERRIMEMNESIER, TS
BRT, EEEshEE0N AR KBERHIRSIEITER—S Docker FH (8 swarm) Lk, XHEATLA
AR TIEREERS L, MEIEREER—LL, mXHFNRETR, MRSIISETRANEIER
A= o] RS 85 2 (BIRVIB S A R E—RIBIEMA.
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[

IZITHARZ BT MRS NET
R FEER

=
R ST

FERBAETANRS [ R /7 e R E U E T Z B A [ R /7. AT, Z B fBrE /> (DA e &5 -
BRI, == fBrEf7 ATEETE BRI R LTI,

IETERARH T —NEER: "R RSSEeHERY Docker EREMEN? " |, BRRPE, HFE.
Docker BILURMRZERINE, (1BZR88F0 Docker FAERMIRSHINESM. Hla0, 2fFEMA Azure
Service Fabric (SZIFRIRSIENEIEHIERE I Docker FEFIETT) BY, EATLAERIEAEER Docker
I E T RS 2SROR FBfERF.

B2, MREHMENEITHFIFAETHRSEtBET Docker RESHIRBER, IPAGREEIRIT
MR EEEERONEEREE, ST — M EEZ RS AN =B BER.
It, BT HRSEOERSHRNEEEY, ATERNBER Docker BesHIRIRS AR EILIL.

T ERMARS R TR

ALEENMBFE— MRS sm N ARGIRER.

RIFRHEE

ZMNFREFEE U TILSSELE, hinEdERE, MAfSIRE HTML, JSON B XML IR RAMEERK. A
BEOFEME i, SRIETRINARER (SPA) HRENEES, &4 Web NFEER. #a) Web
NREFMRERINRERF. ZNAEFDARESRE— APIHE=5ER. BEMZEBRE
W ER MRS EONB AR, LMBIERRDEERIEIR T, A E T HIRS==rIRE.

Nz FRFE RIS LA T B RV A 4 ERL

EREH, XERFLE Ul FIERITERSS.

R FRREFR AL SSZE,

HERFDIANEE. XEEREINIIEYERE (SQLEL NoSQL) RIEHEILIRIEM.
MARSEMZE. XEE— T HRBE, TEETHENE.
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ZNREFERESTT BE, BRATEHAENTREE B, EAREFREBFEELEM TR
REZRIAT R,

N R /RBEE B E S MEMIRIEING (ZMABRIIMER) b, AERIFNIZEEFER, &
PR Linux iIFBE Windows (RZTMA)
FEBIPAIAMR
AN BRIRN BRI RSN T
o BESIMFRENE T TNAREFNARLSTL,
o FTEBARRRDIRIERIS, MRz T EERFER,
o NRREREEEKENEHAECAL SN,

o RFEERFAIKEIT4EAE, XEREERRCIFEUHEEEEE, RIS EdEMtF
R/ TERS TR,

AL PR R AV B AT ERERE

o BIEFRNFIERFRS, FEFBIKEA (BR, ®EESS) %, ERBEERRHE
AREETBNEER, RAXESEEMAH RN REFRI AT A IR E .

EE— R
AR SERERIZR 47 RN RIFAINE, EIRBIT AR Rk
STRFERG, MRS BSOS, S — MRSE— S E.

EXMER, 8RS (B LU—ESRERTEE. Fia, NBAEFTREEREERRS, T8
RS, WYIERSS, BREEXHIRSERS.

MRS (EREIN HTTP (REST) ZRAUMMGHITIE(E, BERAREHERRS (Fig, £/R AMQP) |,
$55I R EF RS HMEREE T,

MRS TR ENRIIRIAITR. XEREFAKBNTLAEARIBE M FRFRIER FFAER
ERENMAIRS.

BIMARSHEECHEIER, RITESEMHRS TS, LB, ERNAREFREMSHT
(BEBIERMLEL) |, UnSEEIRESE (CQRS) |, LHRBARMIRSSSIEIREZ BH—E
t. Eit, WELORPAEE S MRS AR EIRE BREN—EIE.
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eShopOnContainers : (EfFE728EH.NET Core ARSI THIfBFIE/F

ATHE, EAUETTEENEAR, MAREEBAABIRIZASWE, FANEE T — M RFER
RO S5 E-BI—MEHCIEE F /55 (e-shop) MFER, RU—mBER, BEFUJR, WikEF,
LARBTEMSThRE, XPMET RSN AERFIRIER 7 eShopOnContainers B GitHub GEEH
T,

IZNFREFBRS N FRFAEMN, SEAEIERN Ul Bl (— Web R FERRFFI—MNRAER N FEE
FF) . URERMRSeEes, BTAELRNRSRnREE. PINAERYZEINE 8-1 Fx.

eShopOnContainers reference application
(Development environment architecture)

I- — e e mm m e mm e e e o mm mm mm mm mm mm mm mm mm mm = o e = I
! es::::':;':i’l:zpp i | D°‘:I:f=’ Host ( " Identity microservice (sTs+users) | i
""" | - SO Server
I Xamarin.Forms | I w" i - database }‘\E I
C# I _________________________________________________/
xPlat. OS: | ( Catalog microservice )
I 1 9 I |
i0S
Android | I —:—>m_.i (Sj‘()tEbServer ‘F&."c
I Windows | | i T W deeee ) e | ravitvo |
| | Ordering microservice o g I I |
[ | S m
| | Ordering ;JD\\‘ - )| Server = § |
atabase A
I | /- datab ! as| o I
| =
| 1 ! : _ GrcePeriodworkersie / T g =
I J " Basket microservice gy o) Bl
| o [ Basket microservice l =K g o
I I I —l—» m—» Redis cache r/ a Service Bus I
| | . ipettoatoutoutontostotosboubpetboststostostesb il / / — |
| | . "’ Marketing microservice = [
] o | .-0' =, MongoDB / I/
I I | m<:E « CosmosDB | I
I } —1 SQL S :
rve
| Iy — - e = I
| (" Locations microservice k
I I } . +2% MongoDB / i I
I I I L m E &P, CosmosDE | I
7

& 8-1. §IXIFFL 2R 15T eShopOnContainers i fHiE/F51

FEEWR. HE 8-1, EalLAFEHER Docker EHIHEENIL 1N B8, =fEF docker-compose
up IS EPBEE Docker FHIFEXFER. BR, WMREEEFERRES | EHEEEE, WS
NERETEARNEN (BR) BT, HFEHIDRESLIETERHENSSS, [ENEKiIsEE
ZEHEER D AR,

BS54, eShopOnContainers N FFFEFERMFNEEZEE, BARBATINEERIENER (BR5E
FFIESS) -

o HENEFRSHRSHERES. XATEINEZREEFRNBEFIIENRES B,
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o REEMERE. XETEHEREKEERBMRSNERSRSIINEBNEERER. SHEsk
HUAERHIEEAEZIRR (40 RabbitMQ) RSLI, BRTLAERIEN Azure IRBELZ (
Service Bus) . NServiceBus, MassTransit 8¢ Brighter ZZEMNEERBIAIRS Bk,

1ZN e AR sSRIR BB A —EMIRSS. B WMN AR SXLSH[HTIEE, LR
RSB ZEHITBE. MRIFME, XMWIIRREEAFEREFnIIFHRSNERBEED, XEREE
Fisi R LEEEE MRS SJALBER. S8MIRSEHE—AHEER, W
https://servicename.applicationname.companyname, Y1REE, BMIRSIEATLERARRER TCP
imE, EEFREINF, 1Z URL BIRGTRIGBRSS e EIYERs, 2R alyE =R sk o A2 YA
ARS5SLA,

X eShopOnContainers Fi API MIXS5EZBENESEIR: WANSEIREEO A, JHOEE
FAREMEFMNETHMIRS RN ARERN, BERNEFRIMRSEERETEE—LRRa. B2
XF—AVINEN FRRERFRE, 40 eShopOnContainers NAFfEF, ERFERXTI— M EEBIETE
#RAYNI] Docker MRS, FfiJHAEBIE—MEEBRINMIRSS BoIEBZEAIEAMR API RIX,

B, MREEZ—PEEH T MRS HRNAEETRIRSHNARER, HIBRXEEEE AP
RORART, TEANFRAI ITESRAIER D h AR RRRIBREE.

—BEER AR iSRS E T MR BRSNS, XA SRMRRA A LA E
1, HRIEZFPRNEEFINIMIESR, BESTEENX AP RXALIASNE N AR
RUEEEREThEE, FEALIREH I EF RN AEFRIRERIRSE AP, FEZBE—ERHTEN.
B2, EMREREIAVERE, Z/VOERERIEIK API X, B SEMIRSHNBES AT
F3.

FHRS RS S

ERBIN RS, 8NMUIRSHEECHEIRESEIRR, HEE N RESHIERSBEANS A
2, XMIRITREFREATILFFRARBBEAIRE GitHub RIS, SfEE, FE Visual Studio B
Visual Studio Code R¥THE. &, ©ALAMER NET Core CLI #1 Docker CLI #giFxEH! Docker £&
. FRISTE Docker FARINMEFEEFNSITE ). TieWMAR, (FEREUERESSETLULFRAREIL
TERPTEERIERE, MAH AN EPEURES T IEMEMIZNE (RinaAitt) KEINEMMEUERR MRS

u\

I

EESHEFMED, ATLUSTREMET EE, SiEENET RinEERFERS fRa S EIEER
FSr, MARERR.

Eitt, FMRSERE (EEANBEFTIEIERE) FBALE Docker Bas, HHINBEFEXRBHIRS
[RNBIZ B RN FREFT.
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Hith iR

e eShopOnContainers GitHub €. RHINEREFLSEA
https://aka.ms/eShopOnContainers/

EFMIRSRIBRLG =
KRR T IR RR S EERERA:

B IRSSEXE) - ST EEMSGH. FHIR:
o FRARREBZIEMFREFR, FEREFERES.
o BHREMIE, XEFEARIEES.
o f& Visual Studio iX##HY IDE ATLAREINEB/NUIE, EHFAAREEE,

o BMARSERRTLUR TEMARSHITIRIT, FFAMEE, RETERENE, RASEMRS
TR ES 2.

AL REAEFNSIRE. fl, BRBRSTONERSTEFTE R, BITUWEEAFE. X
TEBNRRMNS, MIRSIIFLLRIRARE B,

BRLASZSAMBAZEMARTESF. S0 RSETLUBRRBRNFFAEGRE. S EERRTLIR
MTHEBKER, Fk, #BEM RAMIRS.

IEENEE, MR MRS PEERE, WRGKRESSAMN (MR TR, TE
FERIIRSS 2 BV TE B R) | TR AT EiEsR, HA 2, BAERE R —
NEEEA TS SEEA RS, BAENTHRAE (PR B, B, MRS
AEERIRRRT, RGBS HNAMIRS, TR MR AR RES,
(EEIMERRIIEAR, CRLURITRIREHEFHTIETEN] (B2TH%EM NET Core) , 58]
LS TFAG ISR O ATIESR, TR A BT M R RS RIESE L,

BT MRSSRIE R SRR 2
R T IR AR R R DA — L

BHAMA. EARKARRIAIMERSE, SANBREFEINTERE. flin, FRARDRER
B0 HTTP B AMQP Z3RRIMMYSEIINERIRSSBIE, XIBINTMEMSEGIENSERE. SRENT
RFHBER,
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BENSRE. BN MIRSHATESTT RENNBESR (FEEBHE RS EIZEITSLA
HESAPENZAFEXLRS) B%E T RFNEENESERSERM. NRENMERAERHMIRS
RUERZRNS (A9RARS IZEANRERS) | BBATUMIERMTRERE I SN AREFASESHIF AT
1.

FFES. SRS ZEBNRTFESBEETTER. IWSTEXRCABSS MRS ZENRE—
Hitt.

IENERERERFR FFERSHAENNEAT, B=siINESRE) » EFSERT, SEERM
RSB TEBIRBANRIEFRS, FVETHIRSHNAREFAEINERE R FER AT IRIG RN e
FRIEMZMEER., XERAESHNSHENSTURSFTEESNERRR. A, HEE—RK*K
INRIRRAR(E, MEERANAESRIET, SKEMAREL, SN AR ETURAIsE Y
REWLE, BEULCEINFIFRIERR AR, KEBRNNAEFRR, BEE—MRFRNE.

EFRIGIRSHEEBER@E. SNAEFREA, BIFSHRSH, IRNAEFEEERNER
IR EIMERSSBENFENSARE, —NIREEFRIERNE MRS REN AP ZERTREART
fo. HAFRLERT, ERiRNAEFAIEEEIrS RIS IRENBFFE, XEEKMN EATgERE
R0y, ERNE EERATIERRRY, REit, EFRimNAEFERARFAIERIZE&/IM.

BEENEFREMRSBENS—MRRE, —LAMIRS I REERIFNER Web Y. — MRS ATEE
ER—HFINY, MB— MRS EEER AMQP B, XLHUBHESWIIKIERR, RIFERZRE
FH. 1B%, RFEREFRIZ#EA HTTP 1 WebSockets SR TR XIBI MBS,

XM EZENEFRIRS SIS —NMRRE: HAEN, EERERER, FRARTERBEN
REEIomRSS. B0, TR a AR MRSERE— M RSIFD IR RESRS. BE,
REFIRERSIRSHTEE, NHRITIHEEENRRESRIN S S Fin N B FAIFRE .

TR A, EE TR RITTINSEERNEERE, BaRERERERS MIKIER AP K
X, MARERAEERNEREFRZMIRSIBESE

PENIESS. &a, TCEAMIRSIROREBIEMTTE, B— MR REN PR R RN BER D

B S MAIRSS . WNAERHIZRITER D FMIA, S LAERVMEATTGE. BEX L, BHEERENAERE
FFSEMMXEFEFESREERKBINIXE, BRI T, XSRMTIITXRS—E. fl, &£
HABFRENMAS, BMNE—MIRRS, RRSITRREEXNAEWSERE. BNEHEETH
HATIRER B RIRSTWMEIRSS. BEERT, BHRSMZRAE—IMBOIRE. XSEMATAIR
—HRSRRN (SRP) XMil, BigH—1PEEERRS, RMizE—MRE. BEXMER T, B2XTH
RSHY, FTLCEEISATERNE, KREENE, MRSUARTEEEN, nlin, BEYECHIER

AYERER.
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MRS REREAIFMZ TR

SNSRI R Z MRS ERRIMIRSS SR/, BEA SR RSB FmARIRN, 2T, RIEE MY
IRSAMER, FEMZ TRSRNESRMRSHERENE, WTABNMKRS, BEATRNREREE (8
MEETAREN) 2T, BIMREEGERN. HMRSEEIUMERFARNSRATIREES.
8-2 IBA T IXMS I,

R F R SMER SRS AR S5 B N ERIRH

I'..- Client Apps --\'-, |

|

i

| Mobile I
| App

i

!

i p—

| Web [— — @

! :

« Direct Client-to-Microservice « Simple Data-Driven/CRUD design versus
- API Gateway Advanced design patterns, DDD, etc.

* Inter service communication = Single or multiple libraries

* Pub/Sub and Event-Driven « Dependency Injection, loC and S.O.LI.D

B 8-2. S}EBSRISEEHIFIRT

fgn, 7EFKAIB eShopOnContainers 7=-ffld, BR, WIEMBFEENHIRMRSERERE (BEXL
2 CRUD F&E&%) . EItt, fIR9ANEBEEFIRIHERESR. B], B raHMMRSsE, W8
MRS, BEASZR, KRTAWZHALSHN, BEESENTEESS M. EXENERT, &0
B B EN RS PLUMESRAIEL, FIaNERMIEIRENZIT (DDD) EXAMER, EANFEA]
£ eShopOnContainers ITEAfHBRSZHATIAIEREE.  (FRAIBERBRISS S FEBUXLE DDD 83, A
fi#F% eShopOnContainers 1JEA{MARSSAISCI, )

BMAIRSRKATRRANS —NRETEERES MRS, Fla0, MREFIT Al FHl=E3 0
15, ER% F XERNRHEURIEES, EEEG R XFNESTRSEF—L, MARK C# Xt
ENEFNRIRIEES.

MRS TUET AR HME BB ENAERGY. FARIERIMIRSS ENAZE ATt
DDD #=RsLH, FAXSSEIERIT. Kith, BRI S BENERHIRS ANIZRK
LIRS CRUD B, BUNRSEEHRRENNRE.
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SR : SHESRNHIZSIESHRSS

BE SRR A RERNEEER, UTE—MiEX (RERMOXISHI2eHEEN)
o (EEAAY CRUD, BE,
o UFIKFNIZITNE.

o  TFELE¥Y (eShopOnWeb {EEFERY)

o MLHMEIREDE (CQRS) .

o SEHIKTNZREY (EDA) .

ISR L ERF SR ATIESIEMIRSS, 520 ASP.NET Core Web AP, NancyFx, ASP.NET Core
SignalR (AJF3F .NET Core 2) . F#. Nodejs, Python, Java, C++, Golang B(8E%,

EEN—RE, IRETERIZRIOEENG, RBEISERAK, EBERTHERER. E 8-3
ERTARTARMRSH—LITENRA (REAEEENINT) .

The Multi-Architectural-Patterns and polyglot microservices world

r’ Microservice 1 N {’ Microservice 2 S/ Microservice 3

[ \

- SOL Server < SQL Server || = DocDB/ |
m - database W database i [l.ﬂ E] MongoDB |
Container Container I Container |
- ASPNET Core ! !
| )

+ DDD & CQRS patterns

« ASP.NET Core « ASP.NET Core

\
|
|
|
|
|
|
* Simple CRUD Design } * Queries projection

ll
:
I
I
I
|
I
|

st fntity Framework Core SN HfoesDapper o/ N DocDbMongoDBARl /
—————————————————————————————————————————————————————————————————————
I’ Microservice 4 N f/ Microservice 5 N f/ Microservice 6 N
i - PostgreSQL | | r : b - /1y5q '
I . .—- \ m—» ] Redis cache! y>q i
i . W datcbese i i W Gatabase |
| Container - Container i Container :
|+ NancyFX (.NET Core) ! | - ASPNET Core | - Nodejs I
I+ Simple CRUD Design } I+ Simple CRUD Design } 1+ Simple CRUD Design }
\. " Massive 7\ = Redis API VAR /
,,,,,,,,,,,,,,,,,,,,,, - S N .

r’ Microservice 7 A f/ Microservice 8 N f/ Microservice 9 A
i MySql o [ > Oracle I «m Fvent Store |
| — I ‘—- I e

| e database | | l. - database | | K.‘ - database |
| Container P Container P Container |
|+ Python R | |+ ASPNET Core I
| = Simple CRUD Design : |+ DDD patterns i‘ |+ Event Sourcing patterns }
N B 4 N BentStoreArl A
P it vt i le vt L T TR tebmir it el T e P L
[ Microservice 10 \ ( Microservice 11 V[ Microservice 10 H
I - . 1 I

I - SignalR (NET Core2) | | + F# NET Core b * Golang |
: m + Hub for Real Time comm | : * |e. Calculus focused | } + Stateless process |
\ Container /\ \ Container ’I \ Container }I

& 8-3. ZHRINRIFIZSIESHIMRS LR

SN 8-3 fiv, EHITSMIRS (WUFIRANZIHAEFIINR LT, SHEABERMRSIESR "FR
g5 ) BRI RERT, ERTLLARISSEMENMIRS. S UEEERREIEL, 7
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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
https://martinfowler.com/bliki/CQRS.html
https://en.wikipedia.org/wiki/Event-driven_architecture

RIENAREFIMR, WSERIDNARERFRDRESIENERE. ERERRT, MIRSIEEHE
ey, BREERERFIROLL, EASNFREN LT GARIEREEZRER.

BN, XSFEERT CRUD 4PN ABRER, RITAISCHL DD R AREIRBHARY. B2, MTFEN
OTuERZ O SS, BRI REE RN B ST AR TR NS SN AT ARl S E 201

AR AR RZ N FREEMRIAREN FRERFRS, EARNIZE TR SR N BN SR,
Bian, CQRS ABEIENEEAN N FAEFFAITRR RN A, BRI RExd 4 ErIiRS G H.

M MEERBRRNR, FAFEIREEIERZREEN. SRR — MR URER AR
A REE MRS SRR, BRUNBNMIIRSIEEARRRITE, WATEDRTA.

SIE— MEERAYEUREIRENRY CRUD fRIIRSS

KA T IMACE—ERMIRSS, EEIRR EAITEIR, =8, MR (CRUD) #(E,

igit—/MEERY CRUD HBRSS

MNERIHIRBERE, XHRRUIAIRSIFERESR. HIFERRIEERES, SERZINTERE
A TUERR—MEER.

(” Client Apps \\\
I

Maobile 'a i
App F :

I

| |
B |
| App i
| ]
A, ’

» External microservice patterns Internal Design Patterns per microservice
« Inter service communication
» Pub/Sub and Event-Driven

& 8-4. /559 CRUD IS HIFISRRIT

X fE AR ANARSSHI—MAIF2 eShopOnContainers I FIFEFRI B RIMIRSS . XFPRELRYAR
ST ASP.NET Core Web API IIEHSEIIEFEINEE, 1ZUIEH GEESUEIREES, WSBIERRE
HUEHIAMRIEE. ERBEAEUIEFEEEITE SQL Server (fEAB— AT A/MX BHIRIESES)
RS, (BRalLAREEEIRY SQL Server 41, W0E 8-5 Fivr.
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IR/ CRUDR R & & 25

Docker Host

| 4 o " 2 2
| ,/ Logical “Catalog” Microservice \\‘ I
[ ! I
| | "Catalog” API !
I : cu ntainer Web APT\ l I
| I
External IPy I Internal IP I I
and Port " | and Port \ / !
I | ) |
| |
| 1 I
I : Technologies: :
I = ASPNET Core | I
I "\ *  Entity Framework Core 1
N +  Swashbuckle (Optional) A
I bt byttt iy A - |
L L _— _— _— _— _— L —_— _— _— _— _— _— —_— _— _— _— — — I

&1 8-5. [EIERTEHEIREY CRUD HREE T

HISFRILEIRSAS, BRFEE ASP.NET Core F1ZUEHIA) APl B ORM [l Entity Framework Core, &
ER LB Swashbuckle Ba4ERY Swagger JtiE, AERIIRSIRAIREE, WTF—TFNA.

B TE, £ Docker BEEMIEITEUREIRSSEE (W SQL Server) XMFFHRIMNESEIEETFN, ERETTLL
FRrERNIKIIEHFHIETT, MARESHAMHELIEE. XEETERUSINIFELE. B,
WFEFRNE, FERNESSETETHEERSS, RAXMEEZBEEREGETAM. T Azure
RROAFINE, BIE(ER Azure SQL DB SRR T AMAIE Y BT IEMBEUEERA, I
a0, XFF NoSQL &Lk, EaILASERE DocumentDB,

o, B4 Dockerfile #1 docker-compose.yml JTTEWEN 4, ERILAECEINIEIZIZE /AR E-
RBEERNETREURRINRE, MNRERISMERTRIR TCP i,
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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/

{(5F ASP.NET Core SEI—/MEEHI CRUD fRiBRSS

ZE(FFY .NET Core #01 Visual Studio SET—/MEERRY CRUD MRS, EESERIE—MIEEAY ASP.NET
Core Web APITRE (£ .NET Core Ei=1T, LMERJLATE Linux Docker A1 EI1E1T) , E 8-6.

” Hass ASPHET Cora Wob A sasicn (HET Cory MyCabalogMisrasanvios

|_NET Frameworis 46,1~ Sort by: [ Default

Search (Cut+B) s ASPNETCore 11| Logm more

ASPNET Cora 1.1 Tampiataz

o ;l:ea;lng AEI‘ NET . = @
| ASPNET Web Roplication (NET Fromewerki Visual Ct or windows, Linux e
m 1o NET Empty Viak A1 viah
Applcation

NET Sxandard

Cloud

Test

wee -~

Nat finding what you are laoking for?

Change Authenticatian
uthenication: No Authentieation
-] Browse...
Creste direcary for saluton -
e apotiiory
Concal oK Cancel

/& 8-6. fZ Visual Studio H8ljiE—* ASP.NET Core Web API IGH

BIEMBRE, TG EIEM Web API TRE —#ESCIL MVC #2551I88, FHEF Entity Framework API ¢HE
ftth APl EHTHI Web API THE S, {RETLABRIX MRS HHE—HIMKELE ASP.NET Core A5, fEREB

AY Microsoft. AspNetCore All {&§fime, B5|F7T Entity Framework FliFZEAt: NET Core Nuget &, 4l
& 8-7 F7r.

4 5] MyCatalogMicroservice

&p Connected Services

4 J§ Dependencies
P& Analyzers
4 'B NuGet

> Ta Microsoft.AspNetCore.All (2.0.0)

P 3% sDK

> M Properties
@ wwwroot

b Controllers

> LT appsettings.json
O Dockerfile

P C* Program.cs

P C* Startup.cs

[E/8-7. —1NiEEEHT CRUD Web API GRS HHIFIIFZR
{883 Entity Framework Core SCH CRUD Web API fg5%

Entity Framework (EF) Core 2iR1THI Entity Framework BGOSR ESR, A EEESHRA
. EF Core B—I\UHRKXZEMEIEE (ORM) , BfE NET FFRARBILAER NET SISRAMIEEUERE,

BRAERSEERA EF #0 SQL Server 1244, EATCHEUEEZITERS SQL Server for Linux Docker (&
Mased, BE, HUEETLAZPEENEE SQL Server 1, 40 Windows Z<HtBEZBEaY, Azure SQL DB,
EE—FEEAYE ASP.NET Web API RS FHNIEZFFTE.
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by

@8Id EF Core, {FAREMNITEURERE). REBSTAEIRE ETFXXERK, FrSHEENSE, oF
EERNGREEE. SBaLUNIBEIREEMRE,, FofmSREAICECEMRRE, SR EF ERME
BIRiRERERE (FEERENRTEIMES) . Xﬁ?ﬁ%ﬁ“ﬂﬂﬁ%, BIEREENGZE. SRILAEUTR
1 fIsEE! Catalogltem SEAASERIRAI, BR2—NEEM Plain Old CLR Object (POCO) AR,

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; }
public int RestockThreshold { get; set; }
public int MaxStockThreshold { get; set; }
public bool OnReorder { get; set; }
public CatalogItem() { }
// Additional code ...

}

IR EE— NRTEUEESIER DbContext, ITFEZRMIRSS, CatalogContext Zik4EE DbContext
B3, LA™ RBIFRR:

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 ...

ERTLUBEELBAY DbContext SEF. #5140, £ Catalog API MRS H, BR—1EH
CatalogContextSeed A DbContext , EEFE RN HIEEEER BINEFRTGIEE. WA ER
HEREA.
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7 DbContext #1, fEUARTLAfER OnModelCreating 374K B E X XIS /EEZESCARBRESFOE D EF &
E2ET=

M Web API ZHIZEE AR
SCIRSERISLE R A Language Integrated Query (LINQ) MEUBEEFHZER, RILATRBIFR:

[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)

_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 * pageIndex)
.Take(pageSize)
.ToListAsync();

itemsOnPage = ChangeUriPlaceholder(itemsOnPage);
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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/

var model = new PaginatedItemsViewModel<CatalogItem>(
pageIndex, pageSize, totalltems, itemsOnPage);

return Ok(model);

}
/1.
}
PRIFERIE

{EFSEURSRRISEAIE SR EFEIZE, MPRAMESEE. EAILIE Web AP I=HIERhiRINLA N E4RAD
Bl (FEXFRER T/ Mock #dE) .

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

_context.Catalog.Add(catalogItem);
_context.SaveChanges();

ASP.NET Core 1 Web API $Z$IS2rh (kRN

7£ ASP.NET Core w1, EAJLAFRFMAEEIANEELEN (D) . EAFTEREF=HEHIRE (1oC)
ZNES, 151111%%'%% LG EIEY 10C REHENZF ASP.NET Core EffZotgh, mHXFMERT, XAk
BT LIRSS RSB T \FTERY EF DBContext B Efth B ERE.

£ CatalogController 25 FERIBIF, FHfiJiBid CatalogController(fIERELENT—1
CatalogContext ZEBIFIRISRANEMENI SR,

£ Web APl TIEHF—/EERBNEERERIG DbContext ZKTMFIIRSZHI loC BEg., BEHEE
Startup ZEHEIITE ConfigureServices J5iE5EH services. AddDbContext<DbContext>() 75T
1B4E, WLATRBIFRR:

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

3
// 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 iR

o IR
https://docs.microsoft.com/ef/core/querying/index
o (RIFENE

https://docs.microsoft.com/ef/core/saving/index

Docker &I DB FEF{FEHIHIEZTE

EBTLAfERS ASP.NET Core i88, 34§ ConnectionString BI47INZ settings.json 3249, SNLAT I
F7:

{
"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 X4 BILARAR ConnectionString B4 E(EAEMEMENEIAE. B2, =fEF Docker Bf
, XEBMEHIETE docker-compose.override.yml M{4HiEERMNELERIEES.

EATLAM docker-compose.yml B docker-compose.override.ym| SUAHIIAIXLINEDTE, L@
Docker SHIRENEMFRFIMNEZLE, YTEAY docker-compose.overrideyml SRR (GEEFHF
ERFNEMATEXMIFHIRIT Y, (BESECHXHHARRHET) .

# docker-compose.override.yml

catalog.api:

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

- ConnectionString=Server=sql.data;
Database=Microsoft.eShopOnContainers.Services.CatalogDb;
User Id=saj;Password=Pass@word

# Additional environment variables for this service

ports:
- "5101:80"

fRIRFFZERABIM docker-compose.yml SU4AMY LT B SRS KAINECEHEINRE, MEENZE
2, BEEENBNMURSHIER Docker HIEAEE docker-composeyml 34, (NEEB MRS
RIS IECE Y, B3E Dockerfile, {B2E docker-compose.yml 1 docker-
compose.overrideyml SXHFHAEETE Docker $R5H, AN FARERF—EIE; BINESPBREH

i, XL docker-composeym| XHARHEMNEREE (BMERIIEE) HHEXEEREESS
—EEBRIEMNET BEXHHEARE,

&fE, EAJLIBISER Configuration["Connectionstring”], MAUEBIRENZIE, NI A CHRZE]
FfY ConfigureServices F5iEFr7,

B, WTEFRER, COREERRNAFBERFHRZENZERNEMTE. BEXSHE
EERIGRAES (2 ETE, BRILAS%E Docker Swarm JIZEERNIRE,

7£ ASP.NET Web AP| FasCI AR AN 4l

BEEWSTRIEN, TRAMENFHREES, BRIENXRTRERERN, BREEITEIMN
&2, BEH Web API LISMBEFRITERE—MEXIEIRANTRE, BEEWRE BIXTESIEA Web
APl B9 Fimi RRERFT-ERIRNE,  RARTHFISCIL Web AP BIFF R ARAILASEE2HiZ API, {BFF
BRI REH 5 =5 AU IS Fin i AR B FERIEEATEH.

WRAIEHIE Web API BESIERERBRINRENRIR. A5, ZFinNAERA AR ERARITIEEE
RIFIRZIEK, LHIRAEHBIMTE:

e URI hRA=H
o  EAFRFERIRAIEH
e Header iRA&

EAFEEF UR IRAIEH 2R EEAISEH, Header IRAIEHIE—MEFIGE. (BRE, Header iR
ARG URI MR AEHIBEBEEBE RFIERE. B9 URL A RREEFERIFHAY, ATLA eShopOnContainers
IR FBRERA{ERE URI hRAEH,
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https://docs.docker.com/engine/swarm/secrets/

{£F3 URI A4z, 40 eShopOnContainers 7-IN FRRZFHREIRIEI Web API Bl EE BT IRIEZURT ,
FRTLAAENEIREN URLRII—MEAS. WA UR BOZELRI—HSEHE1T, IREFESS5IEKIMR
RACECAURIRI R,

N TEAME IR, AJLABIIER Web API FRAJ Route BMERIRERA, 1X{E URI RAIRAREA
2 (FEXFERTA V) .

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

{

// Implementation ...

XFRAEFEINFIRER, BATIRSESEEKEHEEEMNRS. A, NFEEZMURAEFF
{5F8 REST BURIEREFR, ERO%ERBEAFFSCI] HATEOAS (Hypertext as the Engine of
Application State),

HithRiR

e Scott Hanselman. {&5 ASP.NET Core RESTful Web API iRZsi5H]
http://www.hanselman.com/blog/ASPNETCoreRESTfulWebAPIVersioningMadeEasy.aspx

o %% RESTful Web API i#ThR 2541
https://docs.microsoft.com/azure/architecture/best-practices/api-design#versioning-a-restful-web-api

e Roy Fielding. KR, $BIR{SF0 REST

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

M ASP.NET Core Web APl &Y Swagger iR o0

Swagger E—MEBNFFER, BABTEESRA S, IBBEigt, W@, iCRAEREN
RESTful API, BIETERL/I AP HATTEIRIRATNE. BAOZER Swagger IR AIZEBLAVRMARSS TTEL
& BIEEUERRYMIRS S E S RATUEIKEIRIAERSS (AT —HRmE) .

Swagger fU#Z/2 Swagger #5E, B2 JSON B YAML S4ehfd API fEIATTEURE. ZHSB RGN AP
BlE RESTful 3225, LAANANEAMESIFMEAEFMBRIFEAHRIE, LMETHA, KIFIERK.

ZAERZ OpenAPI AIGE (OAS) RYERY, FEFN, EBMMERER A, LIS RESTul ZOE
MBI TR,

IZRBBEX TR ARG AR AMAEEREINGENGSE., BXEEER, SENIURESTIRE
Spotify, Uber, Slack 1 Microsoft &/ FJRY Swagger #EAYRAEI, 1BS07 Swagger ihra (
http://swagger.io) ,

HfA (&R Swagger ?
791 APl AR Swagger TTEIERIEERFEWNT,
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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
https://www.infoq.com/articles/roy-fielding-on-versioning
http://swagger.io/
http://swagger.io/

HithF=macis BB RERRERY API, MRl TELURIFZ EFIHESRSTHF Swagger,
Microsoft B LABsERET Swagger B9 APl SRR TE, W FFx:

e AutoRest, #EILABNERIER Swagger B9 NET 2R, ZTEALUN CLI pEEF, X5
5 visual Studio £Ek, LMEEIT GUI i2HAER,

e Microsoft Flow, f&RILABRNER APl FEREIE Microsoft Flow TERIEFR, TTEEEGR
FEFTHE,

e Microsoft PowerApps. #&BILM#EH PowerApps Studio ¥J52HY PowerApps ¥aM 2R ELN
5[ AP, TIFCEREREE.

e Azure App Service Logic Apps. EBJLABmN{ERFEEAY APl E258F! Azure N FEIRSSIZ4ER
(App Service Logic App) F, MAEERIEREE.,

HEUSEIThEERE AP 3THY, 4&0IEARY RESTful APl (FIIIEZMNETFHIREZHINERRE) i, =L
B S FERARSIRERAIARE S, XEERIEE RN AP FER. AEENSEFHRE—
FSTERY AP RREIERS, FUGIEGER Swagger —#, BIEM AP BIIFISZ FH A ARERROXE.

Swagger HITCEURER Microsoft Flow, PowerApps #1 Azure Logic Apps FBFIEfEAN{AI{#ERE APl FHERZ
FeIATTEdE.

Y& Swashbuckle NuGet ¥ E#ZERE APl Swagger TTEHE

FafERY Swagger JTEHE (£ JSON 8¢ YAML Xf4Hh) BJgEIFEED, (BR, BFLIBEER
Swashbuckle NuGet #R{4-ESEFNZSERY Swagger APl JTEUE, & ASP.NET Web API fRSSHI APl KIE
.

Swashbuckle 279139 ASP.NET Web API INH Bal4ER Swagger ToEE. '©328F ASP.NET Core Web
API TREFEHEAT ASP.NET Web API LARAHTEA XS, 40 Azure APl App. Azure Mobile App, &F
ASP.NET 9 Azure Service Fabric (%55, BIRIFIEERT LAIEE Web API, WIRGIRBER.

Swashbuckle £5&7 API Explorer #] Swagger 8, swagger-ui, 9889 APl HEERHFEEAIRIFIN
RIS, BRT Swagger TTEUBAERLSSSIZES, Swashbuckle IFELE—A swagger-ui FIEBRATCIRA, —
B4 Swashbuckle, BBBEINETT.

XEREEALAER— M EERIFAIIMR Ul SKANFIERT AP, LISEITFFAARGEREN AP, EF
EFE O ENNIEN4ER, RACREMENR, RFETTTHEENI APl APl Explorer BIZEERYN
8-8 Ffr.
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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
http://aka.ms/swashbuckledotnetcore
https://github.com/swagger-api/swagger-ui

(i} lEI‘ESwaggerUl x|+ - n} X

<« > 0O @) localhosts101/swagger/ b = A=

{3 Swagger hitp: 4 Catalog API V1

eShopOnContainers - Catalog HTTP API

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

Catalog Show/Hide Operations | Expand Operations
Japilv1/Catalog/items

Japifvi/Catalogfitems/{id}

/apiiv1/Catalog/Items/withname/{name}

/api/v1/Catalog/Items/type/{catalog Typeld}/brand/{catalogBrandid}

/apifv1/Catalog/CatalogTypes

/api/v1/Catalog/CatalogBrands

S50 /apilvi/Catalogfitems

Japilv1/Catalogiitems

i34 /api/v1/Catalog/id}

Pic ShowiHide | List Operations | Expand Operations
Japifvifcataloglitems/{catalogltemidypic

[ BASE URL: / , APl VERSION: v1 ]

&/ 8-8. Swashbuckle API Explorer, 23 Swagger ;T#(#E#9 eShopOnContainers HRHIIFE

APl FREESRARWLREERISEE. —BEREILUIE Swagger FTEIEFEIRE 2RI Web API,
FATLAMET Swagger (U T EFC4EMEAEHT AP, SIRFHHFSFENEPimRIEERIDERMNS.
flan, gnLEFmA, AutoRest B4R NET 2R3, BRERTLIEREMTE, 40 swagger-
codegen, EAIIRTLABSAER APl ZFiREE, ARSSERFIRFISY,

BH#i, XJ ASP.NET Core N FFERF3RIR, Swashbuckle B &FNIES NuGet 4B, MNTFEHRTREE
Swashbuckle.AspNetCoreSwaggerGen version 1.0.0 Bt EShRAT,

£ Web API I B iSX LR IFE R IR INENXLE NuGet B2 J5, BUAEELE Startup EELE Swagger
. WITFERABFR:

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();
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https://github.com/Azure/AutoRest
https://github.com/swagger-api/swagger-codegen
https://github.com/swagger-api/swagger-codegen

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

1)

// 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");
1
}

FeRIiR(FE, SRILAGENEHINAITER, FEMIXL URL KiXISELAT Swagger JSSON ] Ul 2845

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

B2 BIEZIMER Swashbuckle /9 http//<your-root-url>/swagger iX#£H9 URL BIEEAY U, 7EE 8-9
i, BERTLAERINETEKATE APl 30%.
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B -—5|EI Swagger Ul X |+ v - o 5

&« > 0O @ lacalhost5101/swagger/#!/Catalog/ApiV1CatalogltemsGet Y = 1L &

Parameters

Parameter Value Description Parameter Type Data Type
pageSize 12 query integer
pageIndex 0 query integer
Hide Response

Curl

curl -X GET --header 'Accept: application/json’ ‘http://localhost:5101/api/vl/Catalog/Items?pageSize=12&pageIndex=0"
Request URL
http://localhost:5101/api/vl/Catalog/Items?pageSize=12&pageIndex=@

Response Body

"pagelIndex”: @,
"pageSize”: 12,
“"count”: 12,

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

"price": 8.5,

“"picturefileName”: "2.png",

"pictureUri”: "http://localhost:5181/api/vl/catalog/items/2/pic/",
"cataloglypeld”: 1,

&1 8-9. Swashbuckle Ul Jljiif Catalog/Items API 5%

8-10 BiR 7 Y18 Postman &3k <your-rooturl> /swagger/v1/swagger.json B,
eShopOnContainers RSB 4ELAI Swagger JSON TT&iiE (XEHIEAEREFERDN) .

[ runner  mport [ Builder

No Environment
http:/flacalhost:5101/ =
History
GET http://localhost:5101/swaggerivl fswagger.json Params Send b Save
Authorization
Today
http://localhost:5101 /swagger/v1 /swag
gerjson Type No Auth
November 8
Body (4) Status: 200 OK me: 57 ms
' 20.158.69:8740/api/vehicle
s d=CDLTLL —
Pretty SON =
0.106.144.95:8740/apitve
ntid=COLTLL 17 {
2 "swagger”: “2.8",
r 5
4
F 5 Containers - Catalog HTTP APT",
lc 5 H he Catalog Microservice HTTP API. This is a Data-Driven/CRUD microservice sample®,
7 "termsofservice”™: "Terms OF Service”
8 b
November & 9 | "basepat
a "paths®: {
et "fapi/v1/Catalog/Ttems": {
"get”: {
13+ "tags": [
14 “catalog”
15 1.

&/8-10. Swagger JSON T{#E
XRER, RACEBEERR, FrLIEE APHRINESINERT, Swagger TTEUBGSIER,
HZR

e {#HM Swagger [y ASP.NET Web API #3BNTIE
https://docs.microsoft.com/aspnet/core/tutorials/web-api-help-pages-using-swagger
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https://www.getpostman.com/
https://docs.microsoft.com/en-us/aspnet/core/tutorials/web-api-help-pages-using-swagger

{8 docker-compose.yml EEX Z &N BIERF

EAFH, docker-composeyml XL 4. ZHHEFEEZ 2T Docker N AFEFAIATZE, 7 docker-
compose.yml| FTEENIBAIRSZHETNE. BR, A docker-compose XA EEMESIREFMET
7%,

pign, ERTLARTHEAMATE docker-composeyml KA HERES BN AEER. &, EEALEA
AR BENX Docker 538,  (BIEX Docker EHRBAJLAERA Docker CLI #9#, )

BEAX L, BFENENERINECNEMMORELSE. —BRETSHRBEMAY, MM
B docker-compose up CLI F5< R MEEhERBEAMRIRSZ, HF LM Visual Studio EREER
= B[N, WEEER Docker CLI, BIHEASSITHY docker run HESES NS EREREESE,
I, 1E docker-compose yml i X HIEMBS LRIEE— MEEEIOR, EAIOSTREHHI, 20
FEAIRIRL docker run gpS4THI—LLTR,

AT YAML XEB2 eShopOnContainers 7~{5IlfsEFAY docker-compose.yml SHHHIEN., BILAELB(E
F, (BItAMEABRIRER. XAZ eShopOnContainers FISLFRAY docker-compose 34, 1R, B2
BN FIATRA, XAZ2EA docker-compose XHHIRIESE, RAEEMLIRA,
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https://docs.docker.com/compose/compose-file/
https://docs.docker.com/compose/overview/

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:

expose:

- " 86 "
ports:

- "5101:80"

extra_hosts:
- "CESARDLSURFBOOK:10.0.75.1"
depends_on:
- sql.data
ordering.api:
image: eshop/ordering.api
environment:

ports:
- "5102:80"

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

- ConnectionString=Server=sql.data;Initial Catalog=CatalogData;
User Id=sa;Password=your@password

- ConnectionString=Server=sql.data;Database=Services.OrderingDb;
User Id=sa;Password=your@password

#extra hosts can be used for standalone SQL Server or services at the dev PC

#extra hosts can be used for standalone SQL Server or services at the dev PC
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IESHFFRIRTEER services, TEIZHET, EAJLAEXTERAT docker-compose up <Y, SERELL
docker-compose.yml| SZ{4M Visual Studio ZPERS, BEIPBINEITAIRS. EXMIER T, docker-
compose.ym| HEBEXNSNMIRS, WTFRAMA,

docker-compose.yml 4R

FREYIRSS BFR

webmvc BIEMIRSE 28R CHRIFBMARSSHY ASP.NET Core MVC R FRTEFRIS S
catalog.api BFEF=&R ASP.NET Core Web API (MRS ISR

ordering.api BFEITEE ASP.NET Core Web APl (MRS IS S

sql.data 1&1T SQL Server for Linux, XIFHMERSEIRENISES

basket.api 4% ASP.NET Core Web API RS 28

basket.data 1517 Redis BIFIRSZHIES, S EHIEEIES Redis &7

— B/ Web Service APl 22
FIXTERNNEES, catalog.api BEEHIRFZEE—MRERNEN

catalog.api:

image: eshop/catalog.api
environment:

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

User Id=sa;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

ARUIRSEBUTEREE:

o TBETHENXHA] eshop/catalog.api H%. ATEEEN, X4FIRE build: key IRE, XE
RERGV/NCEME (fFR docker build) BEM Docker iFFE & (88 docker pull &5

).

o  TERAEEFFBEEN—1EA ConnectionString FYIAIEZ R, H Entity Framework BT[]
B8 BREIEIEEAY SQL Server L3, EXFMER T, E— SQL Server B3R TF 7 21N 8UR
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E. At EHFANSRFTREERVNAZ. B2, BEIUAS MRS EIREESE—
/N SQL Server g8,

e SQL Server EFRZE sql.data, 'B5 Linux LiE17 SQL Server SLAIBEMNEIRER., XRS
8, (ERLLRFRAET (Docker EHIAER) REBMHTMLSbIE, FILEARFTENEZIEENE D
BERHAAIERRHIRER IP,

o BENEERFHRRRIMEEENN, AT IEEARIEERRRIERREZZ
B. B0, SRLEREENFREEINGINREFARRERF SR, WAILIE VSTS 8iiE
EEMAIEAth DevOps REZEHAY CI/CD EEFHITIRE.

o BREEIRM 80, LMEARERILIE Docker EHAHHAY catalog.api fRSS. EHLEBIZ Linux VM,
AEETER Linux B9 Docker 515, BEEATLUSERECENE Windows & HiE1T.

o TBAEEFEMIEM 80 EAZ Docker FH1 (Linux VM) _EAJERE 5101,

o B8 Web [RSBHERER! sql.data RS (FERRFIZEITAY Linux FUERERY SQL Server L) . 18
EULKTRINAS, RB sql.data BeSBEE6, F BB catalog.api Fes. XREE, BN
catalog.api BEESLEEIFHEIT SQL Server $iERE. (BR, XMBSBKBXREFSERT
BARER, H79 Docker (NEBEKBIHITIOE. BT, RS (EXMIER T/ SQL Server)
RN BERT, BB EEE PRSP IMET SRR ZNERXSE, X
—k, MR— MRS SRR ERRE EREHE, IPANBRERNEIERS.

o  THEEANUFAEIIMEBIRGES: extra_hosts B IIFEEIASMIBIRSS 885% Docker FH1Z4H
BIHSE (BPBRIARIESTFF A Docker EHAY Linux VM Z4bN) , BIRITESEIFF & PC LRI
SQL Server S5,

EEHMERRAY docker-composeyml 88, BHINSELATEDFidie.

{5 docker-compose {4 HERIZFHIAIE

docker-compose.yml @ENX, BTLEERZASIIS N EMIMOER, SESANTER docker-
compose #3<7, {EEMTRINGHESIZ (140 Docker Swarm) tHEEIEIRARIZII 4,

Eitt, @3 ER docker-compose S A LERILA T EEIG R,

&L

FRMNBEFR, BRI ARMEFETHNAERREERE. EJLAER docker-compose CLI 43
SREIEIZIMNG, i Visual Studio RS docker-compose,
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docker-compose.ym| {4 IFEEL EFNCRMARFIMBIRSKMAR (HitRS, &F, HUEE
, BA\FIZE) . {EFH docker-compose CLI 5%, EAILAER— S (docker-compose up) ATMK
BMRRCENGE S RSB,

docker-compose.yml {42 Docker 5|ZEMREAECEN Y, tHAILUEASRRNAERAGHIX
X,

Wist 15

BTIHFERIRZ(ETFFELEPE (CD) Biissesenk (C) MEREERAMAD. XEEMLR
BE—MRARER, XECNIASZEIN ARERFEE+ BT TE I LRIRID.

{&£F Docker Compose, #ERJLAERaCIRRMTEMIATPRIL D an SN BB FNHEIZIRIIAE, 20LA

T@s:

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

L

S ATLAERR Compose #FEFITAE Docker 318, HRNIEREIMBEFEA Docker EHILH (40fE
P Docker Machine FREfI4EF= VM BifRS5EE) . (BT HATEEE—5EEEM Docker Swarm £55%, B
£8P 5 dockercompose.yml STHFHZA.

NSRS IFFE(FE PR A Efth4mHES |2 (Azure Service Fabric, Mesos DC/OS, Kubernetes ) , MEJAE
TG Eh docker-compose.yml R— R INZEATEIRAEIRE, (BRREMRHES [ZREAEN

FoiUa, docker-compose RFRTHA, WAL TIEfEAERE T BTSN, RERER
{(EFRYSRAES (ZRYE - TIEE A sE 2B AR,

{EEZ1 docker-compose X{HFRLIES IR
B RRIRERERT, ERGZERIZA compose ST, XALFARIERES0IRES LS,

EEERAX docker-compose X1

SR LAEREA docker-compose.yml 324, @NEIJ LB FREIERGl, B2, XNAXSEREERKR
FHEEFFERXMAR.
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https://docs.docker.com/machine/overview/
https://docs.docker.com/swarm/overview/

ZVABRT, Compose SEENFNIAYE, —A™ docker-compose.yml F1—/NETERY
docker-compose.overrideyml 344, 1E 8-11 Fix, 24185 Visual Studio Ff5H Docker SZ35HT,
Visual Studio A BIIEE—ERIMY docker-compose.ci.build.yml STEHIEFE CI/CD E1EER, &
£ VSTS —#¥,

=2 docker-compose
) docker-compose.ci.build.yml
4 [ docker-compose.yml

> :
] docker-compose.override.yml

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

S LAMERTAI%mEEES (40 Visual Studio Code &Y Sublime) %w%E docker-compose 314, FEH
docker-compose up ap<IE TN FBIERF.

t

RIRIRGY, docker-composeym| B SEHEAEEMNEMEFSIRE, X
TRIGERARERRTHE.

IRE RS ECEANIZIR

el

docker-compose.overrideyml {4, WNEEFRFR~, ERESEAGENEERE, HINEKSTHE
RENEE. BUILUERRAEEHRNZANES . EEXHEES A NAEFRSEINER,
B ETINEERE.

FIIZ NI

—MEBRAGIRENZA compose i, LISRIZMNRE, 14F, Tk, FFEEEREFR. 7
TXIFXEER, EALUE Compose BEEIRDMREZ N4, GNE 8-12 A7k,

Z -/~ docker-compose N {4

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

docker-compose.yml

& 8-12. Z4 docker-compose X{EESE L docker-compose.yml XEBHIE
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MEHH docker-composeyml SU4FHR, IR S4B SMKREIMNEM A= BN RIEARSFHSEEIR
&, i, eShopOnContainers EHELLT docker-composeyml 324 (BEZEHIBDHIRS) £
ERs 4.

#docker-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
- nosql.data
- identity.api
- rabbitmq

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-linux:2017-latest

nosql.data:
image: mongo

basket.data:
image: redis

rabbitmq:
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image: rabbitmqg:3-management

il docker-compose.ym! XAHFFHHERROZE S XIAERIEBIMNETE XL

fIan, NERIEEF webmve REBEN, FTiCIETREEmMENAE, EEBEIRZSRER. LA
™EE:

o [RSEFR: webmvc,

o BENBEENFR: eshop/webmvc,

o HIEBENX Docker HIGHITMS, IEREERPA Dockerfile,

o IKEMRVEMARSS, EMEEMEKBRNARENZE, WEEI<EN.

EET LU TEME S, (BEEN—REEERM dockercompose.yml 34, R EEZE RIS
H—RRISER. SAIZTE docker-compose.override.yml| By R T4~ INE B TR TSRO 4, Bl
BNETEIMMENES.

BHE, docker-compose.overrideyml FRFEHIFFAIAME, 40 eShopOnContainers LA FRBIFARR:

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

services:
# Simplified number of services here:

basket.api:
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=${ORCHESTRATOR_TYPE}
- UselLoadTest=${USE_LOADTEST: -False}

ports:
- "5103:80"

catalog.api:
environment:
- ASPNETCORE_ENVIRONMENT=Development
- ASPNETCORE_URLS=http://0.0.0.0:80
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- 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/v1l/campaigns/[0]/pic/}

- AzureStorageAccountName=${ESHOP_AZURE_STORAGE_MARKETING_NAME}

- AzureStorageAccountKey= ${ESHOP_AZURE_STORAGE_MARKETING_KEY}

- 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
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- BasketUrlHC=http://basket.api/hc
- MarketingUrlHC=http://marketing.api/hc
- PaymentUrlHC=http://payment.api/hc
- UseCustomizationData=True
- ApplicationInsights__ InstrumentationKey=${INSTRUMENTATION_KEY}
- OrchestratorType=${ORCHESTRATOR_TYPE}
- UseLoadTest=${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"

EXNMIFR, FARESEER —LinOASELTN, FHAEER URL BXGMETE, FATFTEIRE
IBEEEF/RHR., IAXEEERERTHARE.

HIEE1T docker-compose up (EM Visual Studio [55) BY, 1Z@m<SBEMNENES, HIGXFINX
HEEF—HE,

RIZIEFES— Compose MHFTFEFRE, EEEAFNESE, mOSEERF/FE. ELE)

ER—EBEENY, MEERREREMIMNEEENSRJI docker-compose.prod.yml B34, Z3H4R]
BEFREEARR) Git BEEH, EBEBEARENENEEIRE.

HHTE I ERIES X BT E

BFERAZSNES G FERARRFRNES X4, vILAER docker-compose S iY-f 1EIRIEES 14
. Compose ZBRiSITHIEENIRFSH X E. U TRGIERIAERES XHHITERE.

docker-compose -f docker-compose.yml -f docker-compose.prod.yml up -d
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7F docker-compose X{¢F(EFHIZTE

B MNINEEERNEEERESIFELEN, FARELE NG, MRIEAIGIFIR. SRILMER
EE${MY_VAR}5|F docker-compose XA RIIAIEZTE, dockercompose.prod.yml MAAFRILA T T
RR T I5 | BIMEEERE,

IdentityUrl=http://${ESHOP_PROD_EXTERNAL_DNS_NAME_OR_IP}:5105

RIEERIENIAE (Linux, Windows, =ERE) , LIANENANCIEFWIGRHINETE., B, B
B ERER. env XX, docker-compose NHZHFE env XFFHERRINMETE, XEIRET
ENERIHNE. B2, BUAE8 N MEFTENIE (TR ERESEHTHINETE) E58
file H.env HBFERIT docker-compose PRI,

AT RBIER.env X4, 40 eShopOnContainers B FIFERRHY.env 214,

# .env file
ESHOP_EXTERNAL_DNS_NAME_OR_IP=localhost
ESHOP_PROD_EXTERNAL_DNS_NAME_OR_IP=10.121.122.92

Docker-compose B env A4 TIE S <variable>=<value>,

IR, BITIRMEPIREAEIREZES env XHPENIIE. FURY, BEmSTaSSEEERN
EHHES env XHPIRERIFIAME.

Hftb iR

e Docker Compose #fit
https://docs.docker.com/compose/overview/

e %/ Compose X{%
https://docs.docker.com/compose/extends/#multiple-compose-files

133 (t1LAY ASP.NET Core Docker 5%

WNRISTEEEM_EE518 Docker F1.NET Core B9&ERL, <& Dockerfiles BTGB EFIEIZS 8
SRR Docker FHGAVEERM, XLRFIZRIE, BIFRAERNEE, SETLMFERESNERER
INERY Docker &R, LATRBIRRT—MEEAY Dockerfile,

FROM microsoft/dotnet

WORKDIR /app

ENV ASPNETCORE_URLS http://+:80
EXPOSE 80

COPY . .

RUN dotnet restore

ENTRYPOINT ["dotnet", "run"]
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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

XY Docker KHALAERETIE, BR, BRLUKBHAERS, FRRESRE.

ERRMRENRSIRIS, BB EmRes. HANFERRSENARASEREI—MENS
28, AANBEE—RMUER. ZRHESIZE (4 Docker Swarm, Kubernetes, DC/OS 8k Azure Service
Fabric) RERIBBIEFINEGRLA. XEKREEEEEITEEN BRI HITImERMLNK, LUE
ITHNGIIEE R, HBFRER, BRAERFETT. BARIZEEITAIM dotnet CLI {5 dotnet
restore F[] dotnet build A SHHTIREFIRIE, WBEIFEZHXNET Core ] Docker NIEENEFEE!
AOABHE,

NET FIPA—EEMEERIINE, {F.NET Core 1 ASP.NET Core R AXIB AL AYIELSE, AR NET
Core @—1"AFOATE/NYEERIESR, ZBEE T T Eahtae, FAERM 7T —EHAY Docker
1%, U0 Docker Hub $2tAY microsoft/aspnetcore 5%, SEMAY microsoft/dotnet B
microsoft/nanoserver SEEIELLEE EFAIMERE, microsoft / aspnetcore FE{GIR{H aspnetcore_urls
w1 80 HIE R BENIERFSERI pre-ngend &7z, XF MR EERIRFBNEE.

Hfth iR

e {&F ASP.NET Core 133£({i{LAY Docker {5
https://blogs.msdn.microsoft.com/stevelasker/2016/09/29/building-optimized-docker-images-with-asp-
net-core/

MEEE (F5EE5RRk) BRStaiZmiEr

Docker (IB—MUREETUNTECEN S TZEN R, WE 8-13 fvx, ELEAFECIEE
MRS IR N AR, ERABEEF A DEiTeRERSININIZEESE. BEEH
R, ERLERSER O (FFsrk) EEFHERTEERS.
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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/

BaWENBERERF

Installed

1w Development machine
_ . (Windows or Mac)

= == == == Em oEm oEm oEm oy

| Windows CLI vy Docker Host (viv)
(PowerShell or CMD) (Linux VM, by default in I
I e Docker for Windows/Mac)
I Shared drive I Build/Cl I
(Source code, etc) I container I
I - Docker-compose -f docker-compese.ci.build.yml up N Compilation using
I - 1 dotnet cLt |
Mac CLI Published bits in folders Based on
I (bash) (project path/obj/Dacker/publish) I microsoft/aspnetcore-build I
e I Image with SDKs I
I — — — — — — — — —-—
I == Migrosoft  Hyper-V VM in Windows 10
I uxhy_ve xhyve hypervisor VM in Mac

[&]8-13. Docker FIEEE 7 HmiF I NET ZH#VBF

FFIXFME, FAIHRMLT microsoft/aspnetcore-build $f&, AT LMERERMFFEEN
ASP.NET Core W FIfERF. MBI ET microsoft/aspnetcore $E{&RYEE R, XE—MEMHARIZE
1THIERS, ANRIFmA.

1Z aspnetcore-build $ZRE S 4RiF ASP.NET Core N FIREFRTEN—IAZS, B315.NET Core, ASP.NET
SDK. npm. Bower, Gulp &,

RIS EXEEHAR., BERIIMEEETIHENAEF—EMfHmXLKEH, RAeSE
BBEK, XEFANER, 7 eShopOnContainers MRS, HalLUEITIE{TLAT docker-
compose AP NE IR AR,

docker-compose -f docker-compose.ci.build.yml up

8-14 /R S S1TEITHIS S,

¥ 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.APT. CSpID]...
Installing Microsoft.AspNetCore.DataProtection.Abstractions 1.1.0.

Installing Microsoft.AspNetCore.Cryptography.Internal 1.1.0.

Installing Microsoft.DotNet.Platformabstractions 1.1.0.

E]8-14. M BaetBERINET TR

IFWEFRERIN, I[EEEITRISESRE ci-build_1 88, XET aspnetcore-build &, ELEERILAN
ZBEENMAEMN PC PRIFMEERENNEER. XMEAMAEIELFETE Linux PIIEFImE
NET Core TNH, EABEEIEITIEERIAR Docker Linux FE#1_L.
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https://hub.docker.com/r/microsoft/aspnetcore-build/
https://hub.docker.com/r/microsoft/aspnetcore/

12551819 docker-compose.ci.build.yml {4 (eShopOnContainers B9—&B%) BSLATRE, &aTld
EZIB{F microsoft/aspnetcore-build R {&E— MIESEE.

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”

—BEESRENHIET, BBHNHRRSTEHPIMBEINEIRZTT.NET SDK dotnet restore # dotnet
publish #5%, LAZmiENET =588, 7EX R, HF eShopOnContainers iFE—1NEF
TypeScript f1 Angular B9% Fim SPA X8, BEFEFEA npm 4E JavaScript (KX R, EIZIRES
NET F585FRX,

dotnet publish f3<SHIEEFF G E 4 PRIGRiIERILH & E]../obj/Docker/publish 3243k, 4NE]
8-15 Ff7.

» 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.APLdIl 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. Hi dotnet publish iy LRI FTEIXANE
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https://github.com/dotnet/eShopOnContainers/blob/master/docker-compose.ci.build.yml
https://hub.docker.com/r/microsoft/aspnetcore-build/

M CLI 8 Docker Elf5

—BENAEFRHAREMEIE (B1MIEY) , T—2HEPREIEE Docker R, AL, &
BILAfEEFE docker-compose build 1 dockercompose up #3<, & 8-16 Fi7x.

fHEDockerl & F =78 2=

N _— Development machine
_ (Windows or Mac)
| <— Local Images
(Repository) e mm mm mm mm o e = m

Windows CLI - & 3. Docker Host (v\v)
(PowerShell or CMD) I ~ (Linux VM, by default in

—— Docker for Windows/Mac)

Mac CLI

(bash) Published bits in folders . |
. o microsoft/aspnetcore image

ass — (projects’ path/obj/Decker/publish)
_ - — — - — — — — -

== Microsoft  Hyper-V VM in Windows 10

Application’s containers

LOTO O |
Kol o) ke

Containers based on

(*) Docker-compose up will also build the images
if they don’t exist in the local Image Repository uxhyve xhyve hypervisor VM in Mac

[E8-16. t4ZE Docker (GG TE S

7£E 8-17 b, &aTLAEZ! docker-compose build #5<$HIEITA T,

X Administrator: Windows PowerShell

PS D:\GITREPOS\eShopOnContainers> docker-compose build
basket.data uses an image, skipping
sql.data uses an image, skipping

aF

6 : FROM microsoft/aspnetcore:1.1
al7849c30
Step 2/6 : ARG source
---> Running in b149b22c88c9
---> 16295b92d4ee
Removing intermediate container bl149b22c88c9
Step 3/6 : WORKDIR /app
1d193b6dc
Removing intermediate container 3296c6a7cl6f
Step 4/6 : EXPOSE 80

& 8-17. (@ docker-compose build iz SHIEE Docker 515

docker-compose build ] docker-compose up apLZEIIXBIFETF docker-compose up EIEMFEER S
ISR MEE,

HI&MER Visual Studio BY, FiBIXWEBEEEEHIIT. Visual Studio JRiFERI.NET N FEfER, 6
Docker $5{&, FHIEREELREE| Docker X9, Visual Studio MR T EHABIHAE, BHIGNEEM Visual
Studio JER7E Docker FIE{THISES,

RSk, 1ZRELASIERT CI/CD BEEERERNA TSN RS - NERMAZAuEE. SR

&fe, 1BREBE[FEH docker-compose up ap<iafT Docker iR,

Hith&Z iR
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o  MNABREFT: 7£ Windows CLI IR/15HRiIZE eShopOnContainers fiFR7Z (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)

(ERARIETEUREREIRSS

IEATLUSEUERE (SQL Server, PostgreSQL, MySQL %) LEEMEEMIMIRSE L, BAMEEEAE
Bfth, BE=IRAY PaaS BRSSH, %0 Azure SQL DB, {BRE, WFHAMMNIAE, BEIEEFEAHDS
BITRAEN, BAESEEHEUINEMKIIRER, RFIE1T docker-compose #p$ RIR] [EENEE N TR
FF. BXUHUERRFASKRBIFEESERNN, EAEEESSYES, HERZERERNE
AEE, AL EE TR,

1§ sQlL Server (F AR BHIRSHEXEIREFRNE ST

£ eShopOnContainers B docker-compose.yml M{AFEN T—NE N sql.data IIRES, 1ZARalT
SQL Server for Linux, HPEEHIRSFAFRIFRE SQL Server BUEE. (AT LUNENEUEES T
— SQL Server g, {BIXFELS Docker DECEZHIANTE. ) MIRFSHNERETENMIRSEHEES
BEEXAIEEE, EXMER TEMHEEEXE SQL #URE. (BEIRERLEEE RS,

BRI FIFERTAY SQL Server Z588H docker-compose.yml SUEEFHILAT YAML (SREHHTECE, %X
{H1E1z1T docker-compose up BT, EFR, YAMLLRBELMNEA docker-compose.yml {4
docker-compose.overrideyml XHHESTEREEE. (ERESEFERES SQL Server HFIEX
REMEEHSMERDF. )

sql.data:
image: microsoft/mssql-server-1linux
environment:
- MSSQL_SA_ PASSWORD=Pass@word
- ACCEPT_EULA=Y
- MSSQL_PID=Developer
ports:
- "5434:1433"

PAZERS75 =, #EALAT docker run @5 (TIAREER docker-compose) RAILAEITIZZSES:

docker run -e 'ACCEPT_EULA=Y' -e 'SA_PASSWORD= your@password' -p 1433:1433 -d
microsoft/mssql-server-1linux

BR, NREFLESFBMARERF (20 eShopOnContainers) , MfFEF docker-compose up a3 E
&, XA AERSPEMELENSEE.

135 ES S


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)
https://github.com/dotnet-architecture/eShopOnContainers/blob/master/docker-compose.yml

BEURIBELE SQL Server ESHY, FeSBERIRHAVEIBAIAM SQL Server, —H SQL Server {EAR
28iE1T, EEILAUBIHTER SQL &R (40 SQL Server Management Studio, Visual Studio 8 C# X
1B) HTEEHEREEE.

eShopOnContainers N FfEFFEEIBITIEFRMFEYE, VBB MRS EUEERRIRFGIEEE,
WA,

15 SQL Server {EABRERGITAMUNERTFETT8EF L1518 SQL Server SLHIRYER. W EFMA, BHE
BFFAFINSIAE, EET NS SQL Server S IERAIFFEEEEHNEREIEFS,
BNaiTEERN.

HftbFiR

e {£ Linux, Mac & Windows _FiZ&1T SQL Server Docker $5{%
https://docs.microsoft.com/sql/linux/sql-server-linux-setup-docker

o {#H sqlemd 7£ Linux LiZEIEFIEiH SQL Server

https://docs.microsoft.com/sqgl/linux/sql-server-linux-connect-and-query-sglcmd

£ Web MRBEFREEIIEF iR EE

BN RREF SN EEIRERDIEUE, EILAE Web API TRERY Startup 2849AY Configure J5i&HR
RSN

public class Startup

{
// Other Startup code...
public void Configure(IApplicationBuilder app,
IHostingEnvironment env,
ILoggerFactory loggerFactory)
{
// Other Configure code...
// Seed data through our custom class
CatalogContextSeed.SeedAsync(app)
Wait();
// Other Configure code...
}
}

BREXHY CatalogContextSeed SEHHILA MU SIEFEGE.

public class CatalogContextSeed

{
public static async Task SeedAsync(IApplicationBuilder applicationBuilder)

{

var context = (CatalogContext)applicationBuilder
.ApplicationServices.GetService(typeof(CatalogContext));
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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

using (context)

{
context.Database.Migrate();
if (!context.CatalogBrands.Any())
{
context.CatalogBrands.AddRange(
GetPreconfiguredCatalogBrands());
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" }
}s5
}
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" }
}s
}

SIETEAGRY, ERSERISEMN—SEEZRERN. EBMLTTRIEMERE, &
fEERas LIEfTRY SQL Server LA, 33T MIHIMERIRIAEREL.

EF Core InMemory FiEES{ERNB=1S1TAY SQL Server

BT ATHY S — MNMFRIEEERZ(FER Entity Framework InMemory $UEEERMATER. ST LATE Web
API TiE # A9 Startup 2R ConfigureServices /5% IEEIZECE |

public class Startup
{

// Other Startup code ...
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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 =>
//{
// c.UseSglServer(Configuration["ConnectionString"]);
//
/71});5

}

// Other Startup code ...
}

EEE—EENTER. RFEEEREASIFRESIEEINTSAR, fl0, ShiFEE EF Core 158!
A9 ERINE—ZRS|, HRESIEEHITUN, LNEEEREAITFERNESE. BRIEEH
NEEUERER, BREGEY ERE—2R5]. R, REEUEENIT/ASEIERN SQL Server #GERFRY
ITAFRTE—H - ERSRIISE THIRENLIR.

BfEaNL, WEEHREMAT BTSRRI, B, NRECIEE SRS ESIEESIT M
rEtREERY, WFEFRB&R SQL Server XIFHESLEUERE. Hlt, ESESHFIEIT SQL Server 22—
BEIFHIERE, FHHEEY EF Core InMemory #3EREE T,

(ERESEHIZ1THY Redis E1FIRSS

ERILAER SR LIE1T Redis, $FAIRATARMMURIAREISIIES R, XFMERRSE, EAGTLL
BRrEHRMIUzI TESR L, MUERTAEIANRE, BERTEM CI/CD EETRINITIAE,

PR, ABEEFIMEHIZETT Redis BY, &IFS K& Redis Microsoft Azure IXHRYS R FIMERRARTS
£, BfERPaaS (FEHRS) BT, ERBY, BREEFNEEFERN,

Redis 2t 737343 Redis B Docker $(&. 1ZE{&0I M Docker Hub 7EILE URL 4b5K1E :

https://hub.docker.com/ /redis/

BRI LB I EmSIRET FHIITLAT Docker CLI a5 3RE#ZIE1T Docker Redis 2588 :

docker run --name some-redis -d redis

Redis FAREHE expose:6379 (Redis EMENRO) , ERENSRIHZEN B RNERBT A,

£ eShopOnContainers §1, basket.api MRS ERIENBESIEITHY Redis 877, 1% basket.data 2
EN I EEE docker-composeyml SLHFHI—ERS, SNLATNRGIFTR:

//docker-compose.yml file
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https://hub.docker.com/_/redis/

/...
basket.data:
image: redis
expose:
- "6379"

docker-compose.yml| FRJILAEEET redis SFRIBEN T— 1B basket.data IEEE, HERIB A iR
06379, XEHRETRAEEM Docker EHFIEFTHIE thZS 28T,

&, 1E docker-compose.override.yml 32 {4, eShopOnContainers 7=:f5JfY basket.api MIREZENX T
FAFiZ Redis BesAUEEF R

basket.api:
environment:
// Other data ...
- ConnectionString=basket.data
- EventBusConnection=rabbitmq
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ERWRSS (RRSH) ZAEIBFHHERIE(E

gipiAmA, SERETSMHIEREN, MRSHSESHRENKHEN, WEMISTRN, H
ARSI X LM, BRIRSHRUEISME, EFTLUEHRBCHWSETR, XARESHESHSE
Hatm. ZRGATRRFESEBSERSMEERISSIRNT. SHRETLIRITA—MED, 8
FETBIFEGETT S AR MEMERTERR AP, BERILIEBETHHTHEZASESBEN— &S
SCHR, BB SRS S S B AR &4 AT FEELAIARSS B L.

EALUEREMRINES MRS INSES, XEEXERSZERFRE—EM. RE—HMEN
EFHE—FRINDHIEFAM. EEMRMEP, MIRSEIMLSIAFET— I SEHREA T
1.

CF

EREHSAKIR
FHIRFIEE

_____________________________ 1
I Backend I
| Ir’i?._aEk_e_t ‘microservice B I
I
| I ”, = Database as i
TR T P ' - P4 coche H
| /~ Catalog microservice | Service ;'
[ I P ettt
I : o /e N E PriceUpdated event - Existing basket items l
| UpdatePrice Event bus o |
| | command Pricelpdated event (Publish/Subscribe channel)
: ] (Publish action) DA priceupdated event = Other related features I
I 1 DB update Event bus abstractions/interface I
|
|
I | Database
AN !
| Eventual consistency between microservices based on event-driven async communication

& 8-18. BF EtEEAIE1HIBFNEIE

AN BUaEREASEEESIEOENET EEsCHIZRANE(ES, W& 8-18 Firm. X ES N EER
SCHL, P EIARRIRIR AR EREZEM, Ul RabbitMQ, Azure Service Bus B{HIEBE = A FFEEE AR
B,

EEFRIRRERERCIEES 52

WZEFIER D AMIA, eI LAMSHEREER AP ESTISR SRS, (BEXURARRRARE. Fian
RabbitMQ E—iEEEimCIR, tball= a0 Azure Service Bus, NServiceBus, MassTransit &,
Brighter BIRE—LY, AZHIXLEF=ERAEILATE RabbitMQ & Azure Service Bus Z FT{E, 1A= MRk
ERRTEON BEFEEZ /P INsefIZ ORI RN AT R,
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HXGROFRINMG, 797 SCIUSIRUEERIS4RE, 40 eShopOnContainers 7-flr, 5 RabbitMQ
Z PR BSIUFARRIET, JRELREET. BERNTEESTT BHAMESKEEMNESR
g5, 1EPTREREIHEFOGERA Azure JRSZREL.

MREEESRMSIEFERIIN6E, W Sagas, EAKHHEITHHERESHAAAESS, Hitbr
FFFRARSS %%, 40 NServiceBus, MassTransit 1 Brighter tB2ESIFERY. EXMER T, FEAHRY
A0 AP BEERZEHIFLSRRS SERE, MARIRECHHS (Eil eShopOnContainers H1g
HAYBREHEEMSR) . TR, EeTLAAT{ER NServiceBus B eShopOnContainers 9532
(FFEHAEIRVEMIRERG]) .

SR, BRI LABBRIFEIEIN RabbitMQ #01 Docker FERERARIEM L1952 E CRUIRS ©LLigE, BRE
IR F TR TR TR EEH AW N AR AT e A AE T .

EH: eShopOnContainers TR RRAIRAISH R EHMSAISTINBERESIER. —BEUREERH
RS HIRAAERE, MATANE, BRZEERFEEEF MR KRS D& m.

SRR

ERFEMRTES MRS EHINBRFALEREREY. XEEIEHIRS /MR MENRSEHHRLI
0. SEHRMIIS MRS (STRERSHERMIRS) i, S REMIRS PRIBENE
ERISETEIE SIS E LN

EREFEMER ER— NIRRT, WTIFTR:

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)

{
ProductId = productld;
NewPrice = newPrice;
OldPrice = oldPrice;

}

}

ERFHTUESMUIRSHNAEFRRHTEN, BIENE5EMHRSHEBEN, HN SRS
EFiRTRE) ViewModel RIEMHES. FENES MRS ZBHE—TEBRNENSEHE XiHEs
BREMIRSSBENTSHENSIRFERES . MXEHNRESEAMEES MRS hHE=ERREE
BER: MIRSGRTEEEE.
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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
http://go.particular.net/eShopOnContainers

RBEJFEBNE, SBRIZEMESTHEEZ. — ) ERENNHEREFR, & Event Bus Z g APl —
#E, 20 eShopOnContainers, B—NERLMEA NuGet BHHZTERE, 41 JSON FHIKIER.

SR
TR VIR Z BRI ATHIZUES, TR BEE IRt T R, M 8-19 Fr,

Microservice

Microservice

A D Event Bus
Publish (Publish/Subscribe Channel)

event

Microservice
C

Event

B 8-19. [EFFFEME L/ I TIHEMF
MR EESMEBEENMRMITFIRIEX,

TpEEE Rt

EMEEELHR, BUEEYR FRATNRN) TLAEXER (B4 BNEMEXBINSR (R
FMERE) .

K 75-17/g (Pub/Sub) 12zt

EATHEXANBENSUREENER: SREEREFLCEMRBNEMRS. BENREMAM/
UEAERZAFEEENENER. ERMATHERF, EREN BEHR. B/, EUREERH,

Observable FAMIESHERXEE, RERMEN]. #EIER, Observable (RfE) FAFIEWE

& (TRE) 2.

HAEGA G 14
MASEIAMEMIREZENERE? —MaBRRTERIL— I TRAREEEE. F4EEH
BXEF—FEA,

SR B E AR 4ER :
o EEEERMO.

o —ESILIL
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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

£E 8-19 Fh, f&AJLIEER), MUBEFRIIAERE, SHRERATIZRM/ATREE. THRE
BENANIEEREM. EILUESAIEH, IMEFTLUREMEER (fli0, £r-5TRNE)
EENZ B TR,

£E 8-20 A1, EOILIEEI— NS ERE&AYMS, ETEW RabbitMQ,  Azure Service Bus B E{thEE{4/
BEARE, HEEZ/ .

Event bus
(Publish/Subscribe channel)

Event bus abstractions/interface

Event bus implementations

Azure Other
RabbitMQ Service message /

Bus event broker

8- 20. FELHIZFHLH

PR, SORIAMA, REAEFEMHSSHFNEREHLAINGE, FTREAECHmSR (FHR&E
REFEFFERIRSLDEINEE, NNZERBEEIRNRERIRS DR AHY AP FIfR,
MAREE CRIHR.

M) .

EXFHEEEL
HAFTEN B R EZON— LB AR TRER.  BONZ2ERMEEM, NTEAsEO.

{

public interface IEventBus

void Publish(IntegrationEvent @event);

void Subscribe<T, TH>()
where T : IntegrationEvent
where TH : IIntegrationEventHandler<T>;

void SubscribeDynamic<TH>(string eventName)
where TH : IDynamicIntegrationEventHandler;

void UnsubscribeDynamic<TH>(string eventName)
where TH : IDynamicIntegrationEventHandler;

void Unsubscribe<T, TH>()
where TH : IIntegrationEventHandler<T>
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where T : IntegrationEvent;

}

Publish 75iA1RE8, FHREBERSHT BEITR T ZSHREEMRS, EERINBNAER.
T3 E R HRIMERSS L.

Subscribe 73i% (BURTARRISE, EAILUERASIN) HEERKEGIMIRSER. X173E
BRNSH. F—PRBTHNERSH (IntegrationEvent) . B MSHEEMFMHIFER (5
BlE75E) . |7 lintegrationEventHandler<T>, SRS HMAIRSIKBUZ S FHERETHT.

JIFF L Tisl 7151 RabbitMQ LI FEHEILE

BEFeHAINIZR, MRIRESE— D ETZTESRTHY RabbitMQ FIBEX SR EL, HiR
eShopOnContainers MA—#, EREEATIRIFFARMINIE. FFRIFSBSEENTREIIRTRIRS
BEN—EoEHTIEE, BUAMEERTE S, BRENEENBHEETREHOELRSS%
BERTFESIRTEFMRIIXREINEE.

eShopOnContainers FA—MNE{HREAIEE N STIEAR EE—MEF RabbitMQ API 9EE (FEHE—
EF Azure Service Bus BY3CER)

IZE A RERISTIERMIRZ TS, RHhBEAMRKSEM, WNE 8-21 Fim.

Message Message
Sender Receivers

Microservice A

__subscribe__ _
.
Microservice DL
Origin - O]

Kl 0 [\ e stbsaibe
Queue B -

b= O |

& 8-21. {EFF RabbitMQ LH—NFEL%

I8, EventBusRabbitMQ Z£SCI 7i@HHY IEventBus ., XEEFKEGTEND, LAESETTLIM
WFF &R AR AR &= R A,

public class EventBusRabbitMQ : IEventBus, IDisposable

{
// Implementation using RabbitMQ API

/...

s
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T A /RS2 ERR) RabbitMQ SEIRRTLUE/SEAIRES. EitiES RabbitMQ IRSS25AYE
%, FRSHEESHAMEIIINNE. BRGNS RHRESTII— T, (PSSt
EREFRISES; XESHREALIAEMNRKERIRS , HERREAMCAARITER, WNE 8-21 fr

7%

#F5 RabbitMQ LI EERILTBTT:%

LATIB 253 RabbitMQ BB R ST —EB%, £ eShopOnContainers BISCRRCAS 1T
T, BRIEEEENS, BEAREEMXEOME. LB5IRE RabbitMQ FUEREINEE, BIE—
MNHEE., AEEERRMEBATIH,

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);
¥
¥
}

@IS {5 Polly EIXHHE, ALAKE eShopOnContainers R FBFERFAR Publish FiARISLARHS, a1
RabbitMQ ZFENEEHE, ZRESEEFTEE —EXE. =LA docker-compose [FxIE=RRS, &
BESKRAIXFPIER, %0 RabbitMQ ZEEARELL H AL S BBETNBIE,

SNRIETIA, RabbitMQ EIFZMAIRERIRE, RIZABRERTHA/MILRE,

{ZFF RabbitMQ API SLHTTHItFT

SrHNRE—E, LIMUEBEII T RabbitMQ EHRETIN—3ES. BREE, SEEARENN
XERNES, FRAFEFERGH,
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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

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>();
}
}

BISMEEE—MEXAEIERMN RabbitMQ SRENSEM. AR5, ERLREFSENEMRENSE
HRENR ERATRESIS IR,

Subscribe 5iE3ES— lintegrationEventHandler 338, HMUHBIHERSZHII—NEIAGLE, LUIRE
THXKHRY IntegrationEvent XI5, AfF, ZABBZSEHCERFRNE—SFHOIEEFIIR, IR
FEEEINEFRHMRSTENENEEENEMHEERF. REFPHRBERITEIZSESE, W
IZAABE ZE M RERIE—NEE, LIESZEFMMEIEBIRS AMES, BILAM RabbitMQ #2I0E
RIS,
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ITE
RS M RENSE— S R EMRS TR B RRRISE. XX RIE MRS PTe.
U TERIBET T Bk (BIE Startup 3877) FBESCMISMRKERIRS, LMECITIRR

BHYEH, FEXFERT, basketapi MARSFTEII [ ProductPriceChangedintegrationEvent ]
OrderStartedIntegrationEvent jHE.,

a0, 21715 ProductPriceChangedintegrationEvent S44RY, MRS SR EXT = RN IEANE(
BY, HENRZ=RERFNGYE+S, el aBFERZER.

var eventBus = app.ApplicationServices.GetRequiredService<IEventBus>();

eventBus.Subscribe<ProductPriceChangedIntegrationEvent,
ProductPriceChangedIntegrationEventHandler>();

eventBus.Subscribe<OrderStartedIntegrationEvent,
OrderStartedIntegrationEventHandler>();

ZRBIE1TE, 1TREMIRSIGEID RabbitMQ @B TR, LA N
ProductPriceChangedintegrationEvent RYBEEIARS, 1z RABEBRECRISEHGIEREFFGIE
ZS51,

BIEME L TE

e, BERXS (RaGiRS) FRASUTRIERUAREARERSSH. XE—INMFEEERET

HRERG. ) BEEHVRBESNMIRSERE, BEENFRRHRSREREESSES R, &5
SIS IESRwIER

B, BHERESOINSR (BT RabbitMQ 8B FRSEBE) BHIENTHIESEERE, WTEAI

fig:

[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;
/...

}

RfE, ERILANEHIREPRITTIERERE, 2 UpdateProduct 737!
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[Route("update")]
[HttpPost]
public async Task<IActionResult> UpdateProduct([FromBody]CatalogItem product)
{
var item = await _context.CatalogItems.SingleOrDefaultAsync(
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);

/...

AEXFMERT, ATFRAHIRSEEEM CRUD MRS, RIZBFEEZERT Web AP 15528
b, EESRNMIRSES, tLIER CQRS /53ERT, TalLERAREREED S, &
CommandHandler Z55hsCH,

ERTHE)E B ZRNR T R IEFIEE

HEEILHNBERRE (NEHLEE) ROEMRSEHN, BRBRRFEHRFRGEIEERENAZHEEHN
[BRE, g0, ERIEANEERGIT, HaigEXet, KREEUERRGEUERE, AaRM
ProductPriceChangedintegrationEvent i8R, B7t, XM EHEFHEHITOIREREXREER.
BR, NREEEFERPREEEINERAENSHRES, MEEHEKERNS] (MSMQ) FIHE
SPFTHASANE, XHFAREFNME, CAP EEEA T X—IRE.

BEAX L, SERMIRSREET RS AUNRS. @8R, CAPERAN, BIEMERE
A, B—XMESS2EAoXNEEE EEREEERNMRS:R) . BRRERX=TE4EF
[ET N

EETHIRSHFRER T, BAZEETRAUENSEE, FAEEFRE—EE. BEit, ERZHRR
NETHMIRSHNRERFT, SEENMMEERGEETERLHIES, MEEETER MSMQ R
Windows $7hUESAMEINERE (DTC) LMD HRTVSESH—H.

BERISYINEEEREGIF. NRRSELEEEHEHESR (EXMERT, RIRE
_context.SaveChangesAsync)f{i3172/E) , BEEMREHFAMZR, BNMERFATHESTELA—E.
XATgeR RS, BURATEEELIBREMRISIRE.

SIRIEESRAIER D FIA, (ERTLAER S M5 AR AL L AR -
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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

o ([ERTEBNSHPEEN
o (ERESHTEH
o ERRHEEN. XR—BTEEERSH (TRAMES) NESE.

XFIXFER, FERARENSEFHR (ES) BRI EEFIGE, tESEFNAEEZ— B2,
FETFZNE%ES, BTSSR ES KA.  ES BRE REUSEHFEESSEUEET,
MARFEIRRRSEIR. (NEETESEA T LIERBEARFE, Fid0, EEBEa ANERHE
IBR, HEEBEINHERATE A EENZIRMRT. M, LETEN ES RAREEHITRERFN
KEB, FSINTFSHEMNEZMMESR, a0, SEEEREIRTSMHMIREUERE, FIa0 Event
Store BN ASEHERZE, 40 Azure Document DB, MongoDB, Cassandra, CouchDB Ef, RavenDB, ES &
RRXNEFN—MRFNGEE, EFRREERNBRLE, RIHIEERTEHHRER.

EAESATZENDZEVNEERZRERN. B, EfBAXMEE YISHMIRSBEEIIEN
RDBMS =550, #0SQL Server FFATE. XAREAGERN. B—MRARICRESRFZSHATFHY
REBIEF IR SBRISRAEMSHANERNRE L. WRBXE, BPANXLSESAEHT
R TAEDHTRISAE AT BER I,

—MIBEEREESEIEERMNEAN S RXBEFER. ESILMEREW  “ready to publish the
event” AU, HEBHIERZEIEMEHRE, SEERASHPRE. AR, =XEEHATESE
MRk, MREHREBMNERD, BBERBRSFENE—1ES, HIEIASM “ready to publish
the event” EEERFEI “event already published” |

MREBHEREFRIRHREHNERY, SUEEREHIRSFASA—E - EMWAIRICA “ready to
publish the event” , MIXFERIIKRS, EERZFF—H. B ERERESIEIRIEESES
HERBHAVRE. WMERIEWIE “ready to publish the event” JREREIMEM, METAZ=HEIZE
HEMARMEISHREE,

HIs, BUEXMGE BREFEENREHIRSHIENSHE, DURESEAHMIRSSINBRAERS
=M. 1R, E5ER ES RGP, ERILUFMERTERIGUEE Y.

Et, XMSENGER—MELRY ES R, BREFEAEIFPAES ( “ready to publish” 5
“published” ) RIEEREMFIR. BR, BRFENEMBMLIMXLRTS. EXMTES, B4F
BRTEM ES RE—F, BB MSERIEAEHFEESSEIEET,

MRECREERXREIEE, WILIERESTREEENSG. EENAREFPIIRTE &
JLMERETAMSESNALERE. BEA L, BSEFEMEsHAIEEE+HE— IntegrationEvent
x. ZERBFCIREFERGE, LESRHASERSHEEERR U EERERES .

TEFFEMERIE BN T . NATEFTHARERERESS. AREMWESARRT, FHESHEARIE
REHERT. RRRRES, RISSHFERT L.
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https://msdn.microsoft.com/en-us/library/dn589792.aspx
http://www.scoop.it/t/sql-server-transaction-log-mining
http://gistlabs.com/2014/05/the-outbox/
https://geteventstore.com/
https://geteventstore.com/

ESCHEAR I EMRISERAT, SELITEE:

ERRESEMAMENSN, FERBS— MM EFERFISHRCACEM. AE,
MRS RERRRRIBR T, ERZRIENTHRIRERENSM, FRIEFEREREY
PATHNGIETE.

BRBIE—MIG. (ERRBNNAREFSIESHEERIRREEER, BEHRHEISEHR
&, REERTHESBEMHRCHERT.

8-22 BN T RT3 ERIZEH.,

Local
Transaction

____________________

r Ul Business
*, warning
A
\\
Catalog N Basket
. . N .
microservice PreductPriceChanged event ProductPriceChanged » MICrOservice
(Publish Action) (Subscribed)
X [ Event Bus \ D=
(Publish/Subscribe Channel) |
A N 1
| Update Insert !
I Product Event :
1
1

Product table EventLog table
ID ID

Name EventType
Price EventBody
//etc State

B 8-22. {5 & T EF AT FIE

8-22 FHI7T AR —NBIANEY Worker fiRSS, ASIEEMIHACAHIIEMSHEENRTI. W
RREHE, ZMIINEEE TFMIRS TN RPIEE S HFEH AR,

KFE ML 5 Eventlog FRAETI, FHIALFER— Worker MIRGBRKAHER. EXFIER
T, SFENE 8-23 Fimr. ZEER 7 — M INAYRERS . REAHEHE—FKIR.

150 ES S



Raise

Ul Business
‘. warning
\
N
\
Y
N Basket
ProductPriceChanged \\microservice
(Subscribed) \
Catalog Event o
microservice ublisher Event Bus b4
P o (Publish/Subscribe Channel)
(Worker)
. ProductPriceChanged event Update
(Publish Action ltem

—————————————— With Retries/Ack) price

Update
Product

_______________

Product table

D

NE ]
Price
//etc

] 8-23. (EFF—1> Worker GRS 15F 1L ) FH 5 LRINIREF 14

AT EEEL, eShopOnContainers RIS — A (REEMHESIGEERIRSS) LINREH
. {82, eShopOnContainers iR BAMIEFTARIRERIEIEER. AERPERRIRAISEIRNAS, B
MEZ—EX, IREZAHECSE, SYLZIeENEREE. URERIFIR—SHE
iR, BYBEMREAME, FERBEAIITLILSE —MTEEEL.

BT FH LR T E R F LR F 1%

AT ER T UEEIEP K 21 DbContext XIRIBENES - — P L T EEEHNREIREEEE
X, BN LETXS IntegrationEventLog FRHEX,

HIR, NRSHEEFENEERERBETHEEUER, FTERARBIHNESELIERS, X
EEF=NRFEPRITRES AL, W Azure SQL DB, IXOJRESEIRSZEBMEUEE. BEES N LTXF
SCISEMEERSS, 1BSRAPREEAY “"SCIEEME Entity Framework Core SQL IERE" #3%.

RNTBEREN, ATRHIE—ERRBRER 7B NIRE. B2, eShopOnContainers BISCIISLRR E45
HTEW, FEZIEDNSZIE, LIEERZER.
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// 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 = false;

IntegrationEvent priceChangedEvent = null;

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();
¥

152 KEgLER



7EBUEE ProductPriceChangedintegrationEvent EEEAZ R, FREFRBMFR/ENES (BFFERIM
) EEIESMHE Eventlog RFHIFAM. XFEERA— MRS, BEREZEBICESHEREDS
B&IX.

B HERERBEIREREHITRTEN, NE—HRECRAMES. NRGHEERERK, &
HEE, FESESEIREAETMINEE, NMRFURRESAXNSEHER Z BR—EtE.

MITVIRAGES - BN E RS PRI F L IEE

FRYSMTEEEL Y, RRECMEASMHMITEFRNREMNE (MEESGE) « BSHHIEERE
EEFRN BB B SRISAIIRAtTS

SMHMFREFESNSHRERNEMA. REEEUSZEMSFHREXIIRLENAN, S
SHARANNREE MRS PRSI, FIa0, 208 ProductPriceChanged F4KIRT BHRMIR
5, NesEEYEMRS LR, AERUERIEWYEBEHRSHORE, N TFERBATR.

//
//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?.
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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;
item.0ldUnitPrice = originalPrice;
}
}

await _repository.UpdateBasket(basket);

}

SMMMFEFRERIE T RESFETHAWELE+. ERSEREMEXEYEITRIRIMN
18 =aE, BEE—ES, BRFERMMERN, WE 8-24 k.

B3 My Cart - Microsoftesh X - o %
& o) localhost5100/Cart *| = % 0
I:e:l gﬁgglflTAlNERS demouser@microsoft.com - \e,r

PRODUCT PRICE QUANTITY COST

W .NET Black & White Mug $8.50 I ] sss0
.NET Blue Hoodie $21.00 1 | s2100

.NET Bot Black Hoodie $19.50 1 | %1950

TOTAL
$49.00

=1 =3

& 8-24. BT E R F B G E T B RIRE S )
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B S E PR FIE

EEREMN— I EESEREETITUHETRNSHENAEEE. BlEaESTEa=
EHEKERMNEYE, SH—RFRE. BEERRENMERESHN, SETNRRHEBIER,
LIHBRIETTLWRNZEIES, EFE, FURE—MBAL

SIRIAmE, BWEMRRETUSKITREMAKNRER. TEREERETD, JTHESMN, IR
USSR EEEHMANZRNENRSNER, WEHEREFN. BASGASHMER, SEBRTER
FRMESMST, XAURBROHFEN. MUNELMSEM DRV BEERT, EfHIERREEEES
N BREFS, HERFUHHEREEN.

BFEREN—MIFE— MU SQLIES, KEARBEIRTAFEZEIEN I 2 EUERAZIR
. ETIXEA SQUIBGRREEXRRE ERERERN - RGE31ElE. NREEATREHRA
&, FRELHAESZIR, BAEMIEER TR EXFIRF L. fll, MREXNBESHRE
ELZRREZEHEHENER, BEEHREEEEM,

HJLARRESFHEE. 6, SIS R "BrniMEREN$25" MAR "Kr s
$5" WU, BAILLEMIMES—RER, TeE DR, EREBE—H. B NEEREXHE. 8
BIEES—MMER T, SHAIREMEIESE— 1 F Y, RARGEAIREAE T RHAUNMSENEE, T

BISEEIINS.

B—MIFIRERAKEEZSMINERTBnE Y. EENRE, BER—TRTRSEHEESRH
BEH, EREERMRFPENTREE—X.

BNEHEERMEEMRRARRGERN, STLelEESEMRINENENSHRAE—RIEZEE,

—LHERNEIEAR EREEF, flal, MRRFENEGLERRE, FELEEREIRERNEES
IR, ERRJREAEE, ERMELENEKE, HESXEMER. B—HHE, EEAMMIHMEHER
AR FENARERN. EXEERT, ERERRSGNIEEEEEEIIENR,

Hith iR

o EFHEESEM (FAYIVEE)
https://msdn.microsoft.com/library/jj591565.aspx
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https://msdn.microsoft.com/en-us/library/jj591565.aspx

HFRESHSRAFEHEHR

BRILBRERNREE L, 8MIRENREIGEEREH—R, —MDEREREERERNH
BIMERENESEIERIRIIE. B ERAECHBHRS FLMBENZE. EEREmAIN
FREEH TR &RIFATIERE.

7F EventHandler R5IHRELS HEF1E

EfRMERNE RMBE—RE Y, —MEARESRCERFPNIEEE S HSCIIREZE. f
i, X2 eShopOnContainers N TEFHF{ERAYGE, @ OrdersController ZEUTE!
CreateOrderCommand & ETHI/T %, EEJLATE OrdersController ZERERIEHER]., (TEXMER
T, EAIMER HTTP B5kirS, MARETERNS®S, EREFECIEETEENGSEEMRNIZIE
BRU. )

Zi{ER RabbitMQ FifiFEL/ES

HREBSEREHIER, FEEURES, HREREWIESFCIEBXEESHHER, MR
g8, BUKTNLIRFLIMEER, X AMRES SRS N ERLIEREET.

HR{E RabbitMQ 31, WNREEMEHRLEHERE, RREFHHBL (GINRAEERE EEIR L 2 RIARKHE
I\) |, BB RabbitMQ RERRIEEIPGHIREN “redelivered” I7& (FNERERAHEEEEAR
RIHZEE) .

WMERIZET "redelivered” &, BKAWREREIX—R, BNZBERTREHLE, BXTTER
Ik BEseEBEERREZ BRBRIAEKE, ITRERANERM, S—AH, IRKBRE
“redelivered” &, WIZBRFMWAIEZIRETLMRIER. Hit, RBEEEHIRE S
"redelivered” TRERS, BWHGABEUREAIXBRHTESHIERRSHLGIRER.,

Hith&=R

e (& NServiceBus ($FEER{Y) BJ eShopOnContainers 1332
http://go.particular.net/eShopOnContainers
o  EHIRENHS
http://soapatterns.org/design patterns/event driven messaging
e Jimmy Bogard. EiFi{E: MBS
https://jimmybogard.com/refactoring-towards-resilience-evaluating-coupling/
o  AR-iIREE
http://www.enterpriseintegrationpatterns.com/patterns/messaging/PublishSubscribeChannel.html
o PRA|LTXZIARYER
https://msdn.microsoft.com/library/jj591572.aspx
o RE-H
https://en.wikipedia.org/wiki/Eventual consistency

e  Philip Brown. SERZBRSR £ T 3RYSRAS
http://culttt.com/2014/11/26/strategies-integrating-bounded-contexts/
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https://github.com/dotnet-architecture/eShopOnContainers/blob/master/src/Services/Ordering/Ordering.API/Controllers/OrdersController.cs
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/

e Chris Richardson. {§FRS, HHHiFE CQRS AAESMERHIRS - 5 2 8i5%
https://www.infog.com/articles/microservices-aggregates-events-cqrs-part-2-richardson

e  Chris Richardson. SB{4JiEiE
http://microservices.io/patterns/data/event-sourcing.html

o  EHIRENE
https://msdn.microsoft.com/library/jj591559.aspx

e Event Store #iERE. E/5Miub
https://geteventstore.com/

e Patrick Nommensen. $t33{BRSSHISFIHIREN SR ETE
https://dzone.com/articles/event-driven-data-management-for-microservices-1

e CAPER
https://en.wikipedia.org/wiki/CAP_theorem

o {+4E CAP FEIE?
https://www.quora.com/What-Is-CAP-Theorem-1

o HUE—EIEAD
https://msdn.microsoft.com/library/dn589800.aspx

e Rick Saling. CAP [El#: At AEZMERMD “—iIEBA—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 +—£F[5: “HN" i{aeqZs
https://www.infog.com/articles/cap-twelve-years-later-how-the-rules-have-changed

o 54N (DTC) FS (MSMQ)
https://msdn.microsoft.com/library/ms978430.aspx#bdadotnetasync2 topic3c

e Auure [fB2%. KIEHZ: ESEN
https://code.msdn.microsoft.com/Brokered-Messaging-cOacea25

o TIEMHER (RabbitMQ 3X13)

https://www.rabbitmg.com/reliability.html#consumer
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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
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
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o AENMYIRSHATIIRENIR. XL IHRN AR R R AP TESET.

o MRS, XLMHHR T IRENRIRSERER, SERITURZ MNRSZATNL. ST
B, SREELEERR, EXERT, XEWEEERS (Fn, BidER

docker-compose up)

SCI ASP.NET Core Web API f98a5cillizt

BT R R AR R —ER sy, SHEMIEMFIRBXRERE. ol A HESIEsaY
BAERS, RS Action Bi77iZHRNE, MAREKMINEHERASHTA. Bl ASalE
HRzEFRE, ABREAUEABRT.

LIEXSERIEHIERE Action TR TS, BHRERIETEIRTH. EHlEER Tl rnEsR
gy, IRHEIREESEZ KA, FAAMEMNIKIEEINHX—4EE, EolBEEREeZH A, 15
TERR, —ERURERETIHAIUEERT, MAREASZHIFE.

BT E2ETEN xUnit.net, MSTest, Moq 8 NUnit ZZRATURKHEZRSCIIAY.  X3F
eShopOnContainers 7~BIN FEFZR, FAIJIETERER XUnit,
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https://xunit.github.io/

[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, SERGEAITIRENIIEARRRIENANERI. #AM, Uil ASP.NET Core f=blasRySCINAY
HHREMUR, FILEAT PRI ERK TR,

LR AR N FRFR PP RORIESEPRRTRESS IE SR T.  ASP.NET Core Sz PR TTIIHAESRAVEE AN
IHFRERT Web 41, STRTIEERMITHEMEFTHE.

SRTTMAAR, SEMUHEETRNREFEMIMGEER, NEEE, XERE, MNEFIRE Web
IBREAL, ST EREMERRMSRABRXEXR TR, BRRNNH B RNEMARSERTE
WA ESXERFG—ETE, RFERNN, SAREFEREMNESEINYS. Bk, SREE
BAtighE, WEERELEEERRS RS ER.

EAERGUII LR TTR I TEARINIBER, FEEASERNKE TR, R e ERT
WHE— M ER. FEit, WERSMIETHIEMRNINARRSER—NMFREE.

ASP.NET Core B2 —1MHERININ Web 1, AJLABTAE HTTP IBKMAHMEH, XEHKRER
BILALUBEFIESERY Web AN EHRIIEITXELME. Wi Web FHNERS
Microsoft.AspNetCore.TestHost B NuGet B, ErILURINEISERNIHIBE S, FRFIEE ASP.NET
Core N FHFER,

SOTERINASATR, H&J9 ASP.NET Core f=hlgReIiZ EEplitly, AJLUBIE M ENSTAILI=HIRE.
X5 HTTP i5kBs, (EEiTEREER.
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public class PrimeWebDefaultRequestShould
{
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);

Hftb iR

e Steve Smith. }EHIES Mzt (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

ES BN ARER ESEMARSS Wi

SnRIFTIA, SRS ER[NARERN, FrERHMIRSEBFREZEIE Docker EHLENERRERFTIZIT. WnZl
inAIARSS M, BIES MARSHIZMEE, EXEEIIIEIT docker-compose a5 (B BB
#l, WMREIEEERMIERS) £ Docker ENFEBFEHMENNARER. —BBEMNAEFEKERS
HUBRSIEEET, SRR LAY TS imAISE AT RE Rz,

BIVM7ZERILMER. ERTEZENARER (83U Docker-compose.ci.build.yml) A9 docker-
compose.yml {4, BILAERRRGZRANT RANORLAER dotnet test, ZARILMERZ—
compose {4, LAEERIBREEPETUIR. BEERB— compose U HITEMMIK, ©1F
Ber LIRS TIEEERE, SelLASRER TN ZEl, EXREERZREE RIS,
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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

—BASNBEEREIIHETE, WBRIE(T Visual Studio, MALUERMAMISE, mEETLIE
Visual Studio Team Services 8373 Docker BERAUTHATEAE ClI/CD RFRY Cl EE+HEoniaiTeERN

°

{#FH IHostedService #1 BackgroundService 2571
MARSSHhEIE &5

IR b, SRR EEE T MRS I AR e AR RN e P sLlla e ESFIHIES. &R
MIRSHRENKBIET, B — BRI IR e/ Bkt EXEEEES, IMEEATLUR
FEREHTEN, 5F, TEEJLUBRERSITZMIRSHZ/ S8 NL6).

M—RRAIFBESRE, TENET Core F, BANGIXLRBRUESIRNAERS, BACNREEEN/NA
/MRS TIENIRS /B, BEs, EXMERT, BERSNEERFERREEESEEN

x.

H.NET Core 2.0 LAk, 1EZRMT—N A IHostedService B95EN, HEISEMNTIWEERS. &
RREER, BaILUEMES NEEES BERSS) . &EEH Web FNEFNIETE, BIEREE
17, W& 8-25 Fi7x.

FRA.NET CorefJlHostedServicesLME&FS

- Supported in: R Supported in:
o .NET Core 2.0 and 2.1 s il .NET Core 2.1
KX Een
ASP.NET Core IWebHost .NET Core IHost
(Can be an MVC app, WebAPI service) (Simple process/console-app)

MylHostedServiceA CT[ Backgroud task MylHostedServiceA ,":"1 Backgroud task

* Web/Http
features

MylHostedServiceB ™) ackgr MylHostedServiceB 7™ packgroud task

+ Optional MVC
framework
services

MylHostedServiceC 7:"1 Backgroud task

MylHostedServiceC 7:.'1 Backgroud task

MylHostedService ‘n7. ) Backgroud task MylHostedService ‘n7. ) Backgroud task
L L

(*) In .NET Core 2.0 and 2.1 (**) Only since .NET Core 2.1
IWebHost implemented in Microsoft.AspNetCore.Hosting IHost and IHostedService are implemented
IHostedService implemented in Microsoft.Extensions.Hosting in Microsoft.Extensions.Hosting

& 8-25. f£WebHost S.E#]H{EHE IHostedService
i¥2 WebHost ] Host Z/BIIIX I,

ASP.NET Core 2.0 i WebHost (LI IWebHost FUEZE) ERTFHEGRHIZIRM Http IRSS28THEEH
BT 4, Flan, wnERGIEESCH MVC Web N FBFERRE, Web API fRSS. BT ASP.NET Core
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FEFEFTIEMEEEMNE, R EREKENEN, & Hitp BEEPBAFEGSE, FishmitExLe
IHostedServices A F G &1ESS.

B2, —>Host (SEI IHost AIEE) Z.NET Core 2.1 PRIFIZRAT (BERSANA, HARATM) .
B L, Host RIFEE—EUT WebHost (IKEGEN, ITEIRSS) HEAIRIE, BEEXMER
T, BREFEE—NMERNEERATHIEIES Host, IRBHATS MVC, Web API & Http BR55E34E
eSO

Att, ETLUEREHAIE—NEINENHIERMIBIEE RS, MAREMIA, XERIHIRS (XA
FHEE IHostedServices, SEETLUE—FART EIBRI ASP.NET Core WebHost, {FIRNIIERY ASP
NET Core Web API 8¢ MVC N FfER. S EEBMAMERR, BEARBR TSI BHS

/209 WebHost 5§ Host T HHEEIRSS
IR EBRN IHostedService $21, BB WebHost 5 Host FRAS{SERAIEREEML.

SignalR 2EREERS THRI— b, BREMATLIERERMTERSAERME, flan:
o M RIIKEEEXENNEEES
o N EHERENMEFINTIES
e —* QueueBackgroundWorkitem BISCHL, FIHESHEEELERE LHIT.
o £ Web NAEEFRIRELEESNIITRIER, RISHE ILogger EHEMIRS.
BEA LR LUSIX LR FETBEIET IHostedService RIIEEESS.

B— 182 IHostedServices 7 INZEI WebHost By, Host B9 T 281 ASP.NET Core WebHost (8}
NET Core 2.1 1 Host) HaJt7E DI (KEGEN) iEEN]. BEARLE, EWIRTE Startup S84
ConfigureServices() A EMEERS, WNTE—1EEL ASP.NET WebHost FRRHMLEBFI7R.

public IServiceProvider ConfigureServices(IServiceCollection services)

{
//0ther DI registrations;

// Register Hosted Services
services.AddSingleton<IHostedService, GracePeriodManagerService>();
services.AddSingleton<IHostedService, MyHostedServiceB>();
services.AddSingleton<IHostedService, MyHostedServiceC>();
//...

}

EiZLREH, GracePeriodManagerService FEERS 23K H eShopOnContainers RRIITEANEZ1MARS
RISCRRES, EttRNERINADER.
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IHostedService [EEMESAIFIT SN BEFRIESREL (EVERERSS, BLMS) 280, &
N FRFERFEHENEMESS, FEENRREFXAN IS — LR PSR TR,

EAMER IHostedService UER T, BEREALIBEE&ERETEHAES., FRZETRERE
FXIFRT, Z&EESEEFEELE, MEENSia{TIEEEIRRE,
IHostedService [0

I5ERR IHostedService BF, .NET Core 53 BIFEN RS shFIE1EHERBIA AZEY IHostedService 2§
BYAY StartAsync() 0 StopAsync() /5i%. BIRME, EIRSREIHE
IApplicationLifetime.ApplicationStarted 2 J5&FH start,

TE.NET Core HFENHY IHostedService W AR

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);
}
}

ANIEFTAERTAREE, EBTLARYEE IHostedService RIZANSEHL, FHE ConfigureService() 3RS &1 1iER/
E| DI B2, WMEIF~. FrBXIEERSIEMEN R/ MRS —REmfE 1L,

TEAFFRAR, HENBR StopAsync() 75iERT, BHRERRIMEE IHRIFRARS.

{SEFM BackgroundService B RERNBEXITEIRS ISR

IHostedService

SR AR ML TR R B E ITEIRSSSS, HSLHL IHostedService , 7EfEF.NET Core 2.0 AH&EE
XL,

B, BATASHESESENHCEEENEMMINRESE, MERIFHEEIFTER, Eitb NET
Core 2.1 FHRM—NEESERIHSRESS, B/ BackgroundService, ERJLINIZSEIRE B CHISLINSR

°
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IZERM T IREFEESABNEELE. B8, XK NET Core 2.1 fE, ATLURARERS

EO

. BEKRES RS, NET Core 2.1 HxAfm. Ftt, EBRIER NET Core 2.0 Y
eShOpOnContamers F, BNREMNFECES "HE" TIXANE, EAES NET Core 2.0 FRIHEI
IHostedService IEOZFEM. 24 NET Core 2.1 &fht, {RRZEEIEEIEHEL NuGet £,

TERCIBEE NET Core 2.1 sCIIAYSR BackgroundService E§,

// Copyright (c) .NET Foundation. Licensed under the Apache License, Version 2.90.
/// <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;

}

try

{
// 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));
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}
public virtual void Dispose()
{
_stoppingCts.Cancel();
}

}

LMNBIEAMSERRENE, SETXIMNENIH, FRFETRECSEHITERS R+
ExecuteAsync() 73i%&, F{& TEIAY eShopOnContainers FEIEIRMNES, R EITEIEEFEER
EHRMAIEHRE,

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;
}
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protected override async Task StopAsync (CancellationToken stoppingToken)

{

// Run your graceful clean-up actions

}

£ eShopOnContainers XMFEIRR T, BIEEHUT —MRAERFDE, RESEERIUEKRES
FERSITER, ARENAENN, CEIE MRS (FJLAER RabbitMQ 8 Azure fRSBE L) &
TogeRi .

SR, BEALIETEMEAWSEEES.

HABRT, BUESHESIRER 5*’/"5'5_’5? {BtEaT LA IWebHostBuilder B UseShutdownTimeout
¥ REEIEE WebHost BIEXIZ(E. XEKRERIBIRSBIIZE 5 W5, BUSEERERX
ZiR

TERIIRRHX M RIEISEEE] 10 7,

WebHost.CreateDefaultBuilder(args)
.UseShutdownTimeout (TimeSpan.FromSeconds(10))

KETE
LATE 8-26 B< 7 5CHL IHostedServices BYFRS R HORAIEE I e s 2,

HEMXIHostedServiceflHHXEMBEOMNEE

IHostedService
interface

WebHost : IWebHost MyHostedServiceA
or
Host : IHost (*)

N BackgroundService
base class (¥)

(**) IHost and IHostedService and BackgroundService are implemented
in Microsoft.Extensions.Hosting
only since .NET Core 2.1

& 8-26. LE75 IHostedService FEHIZ N EFIIELIHIEE
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E=7/24

IHostedService 2[5 ASP.NET Core Web N FBFER ({E.NET Core 2.0 /1) E{HaIEF2/EH (M
3Z%F IHost BY .NET Core 2.1 FH8) BolEa{ES R T —fEENGIA.

EREERFLR, JAENASXKTN, SR BUENEIESEEREESESNE. AR
b2

e  {E ASP.NET Core/Standard 2.0 {3+ {I{ESS

https://blog.maartenballiauw.be/post/2017/08/01/building-a-scheduled-cache-updater-in-aspnet-core-
2.html

e {£ ASP.NET Core 2.0 FISEI]] IHostedService
https://www.stevejgordon.co.uk/asp-net-core-2-ihostedservice

e ASP.NET Core 2.1 Hosting 755l
https://github.com/aspnet/Hosting/tree/dev/samples/GenericHostSample
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https://www.stevejgordon.co.uk/asp-net-core-2-ihostedservice

9

(iR SSHEd itk IEENIZiT (DDD)
o SEIFIRSSE (CQRS) MXFIV

SERNE
) %

DIEFTMAIRE BGIRIF L FX IR 1T ST R R e T Xl 55 SR HI R,

AEFTEHICESROMIRS, (HINEEMIBESERFREFIHRS, SESEBEN TR ERE
AFRNIBYRBRSS . AEICHIZREEEETMEIKENZIT (DDD) FlapSEITERESE (CQRS) B
%, 0B 9-1 Ffi7,

NABREFINGSERE MRS RHERKY

‘// Client Apps \\
]

i
i

i

| Mobile [ &=
| App |
i |

Web |
App T

« External microservice patterns Internal DDD patterns in addition to
« Inter service communication S.O.LLD. principles and Dependency
+ Pub/Sub and Event-Driven Injection

B 9-1. EFFSIEBNARE Aot SRS PIEBAI IRt

A, KEBDEIEIKEAIRSS TR, ELananfaIsEE ASP.NET Core Web API AR5 EAN{AIFT
Swashbuckle Z28& Swagger TTEIEFLEFER TR DDD HEAFARBIMNESRAIMIRS. &
EERA—ERT R, RAKED ZRiEANSSRRFERTAR, SEEMRERMIRS.

AEBEFRMRAINA eShopOnContainers BBRJfEI{L CQRS RICAIFAIENR. A/EHES 48 DDD %
ANLMEEAT LR B AR F e B B CHN REFF.
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DDD 2— MR ARER, HBEFENFEIRIR, EAILUEE Eric Evans B9H (GUEIKaNiit) LARSK
H Vaughn Vernon, Jimmy Nilsson, Greg Young, Udi Dahan, Jimmy Bogard LANRZEfth DDD/CQRS
ERNIRFHAEH DOD FIIRIZ, ERSERESNEFZIWNITNITE, Bk, WSTHEZRAIWN
IWEESIHIE A DDD £,

HfthFiR
DDD ({Ris3KaniRiT)

e  Eric Evans. §ilfiE=
http://domainlanguage.com/

e  Martin Fowler. §Tla3RE0iZit
http://martinfowler.com/tags/domain%20driven%20design.html

e Jimmy Bogard. 3E{CIBRIMHE: A
https://lostechies.com/jimmybogard/2010/02/04/strengthening-your-domain-a-primer/

DDD $£E

e  Eric Evans. HIRaNIZIT, R OESRMERITZIE
https://www.amazon.com/Domain-Driven-Design-Tackling-Complexity-Software/dp/0321125215/

e  FEric Evans. $RIHIRENIRITEE: EXTHERE
https://www.amazon.com/Domain-Driven-Design-Reference-Definitions-2014-09-22/dp/BO1N8YB470/

e Vaughn Vernon. SCIRSRtRIRED &+
https://www.amazon.com/Implementing-Domain-Driven-Design-Vaughn-Vernon/dp/0321834577/

e Vaughn Vernon. {E3RENI& 54
https://www.amazon.com/Domain-Driven-Design-Distilled-Vaughn-Vernon/dp/0134434420/

e Jimmy Nilsson. Bz FBRl%IRENIZITFIIET
https://www.amazon.com/Applying-Domain-Driven-Design-Patterns-Examples/dp/0321268202/

e Cesar de la Torre. .NET ZEMMRSIHAYZEIFISE
https://www.amazon.com/N-Layered-Domain-Oriented-Architecture-Guide-NET/dp/8493903612/

e  Abel Avram 1 Floyd Marinescu. $Ts3RzENI& T {RiEEFE
https://www.amazon.com/Domain-Driven-Design-Quickly-Abel-Avram/dp/1411609255/

e Scott Millett, Nick Tune - §RiFIRENIRITRIIEL, RNFNSER:

http://www.wrox.com/WileyCDA/WroxTitle/Patterns-Principles-and-Practices-of-Domain-Driven-
Design.productCd-1118714709.html

DDD #5i)ll

e Julie Lerman [l Steve Smith. §la3RENEE
http://bit.ly/PS-DDD
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https://domainlanguage.com/ddd/
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

{EBRSSHI=RAREI{LRY CQRS #1 DDD 1=z

CQRS 2— Ak s B SHIREEEAIZRIEIl, BARAKIEGLEADE (CQS) [RAR Bertrand
Meyer TEfBAIHEE (EIRXIRATRELER) FENE, HEFBBZIGRSAIBRIELN DM MRIZATZE

Bl

o Hif: RRERABAFAKZRFHIRE, FIEORIRERFRN.

&S HBEGIIRE.

CQS B—MEIRATHELER R— M RPIEAEREG NG L, BNERARBIREGEAKZR
&, BEFERERE. EE—1ERNCHERINRBATLUENRE CQS. CQS AJLIEER CQRS HEXR
JR,

A SEIRERESE (CQRS) H Greg Young #2H, F¥#% Udi Dahan £ As&%UERN, BETF CQS [RUME
EhNiEH, TLEERETHS. SHURNETMENSSEENEX. SHIER T, CQRS IEEHR
H7ESEEX, tLNBE— N FEMIESIEFERRZN (F8) 15— kBN (8#H) . o, —
ALY CQRS RARNZAEFMEUBELIEEINE (ES), XFEREBREMHRE PFESH, m

AREFELAIRSHERE. EREABHPASBEREIXMA, HAEARERA CQRS 1, BMUXE
HFMBSHE.

CQRS IO BERENRFAGHE—E, Madhn—E. 5 EAEECHEERE (1 XBEE
B BRRS—NEEE) , AEEISENRIIRAASHKISE., FEENE, XMETUESHE
HREIEERTSIRSE, NABRITGINAEE (Ordering flkSS) RIAIE. XAEBALIERR

BURARSS B RSEIN, LAGERTLASRIBh ARSIt E e, R iRt T,

CQRs EHREBM M NRDFIATIER/SERE, MEMSTARIAFE—. FEBERIFTEHIIREEL
&R, XALNEBRE CQRS XU THEEI, BRIENIFREEXEERXMSE, EBREEENR
PHEESHIRIENE, MARGRS—HFRFIKE DDD HEIULIR.

XFERSZ B — MA T2~ IR FE eShopOnContainers BITTEMARSS. ZEIRSZSETFEHAY CQRS itk
ST, EREANSUERSEURE, (BEXNTESMRER TR MNMBIEIREF] DDD &=, WE 9-2 Fr

7N
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https://martinfowler.com/bliki/CommandQuerySeparation.html
https://martinfowler.com/bliki/CQRS.html
http://codebetter.com/gregyoung/2010/02/20/why-use-event-sourcing/

BHHRCQRSHIDDDR MRS

= EiR i
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/
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|

and Port I : and Port Apﬁlication “Ordering” i

ayer
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| [
| |
[ [
| I
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I Commands &
Domain-Model

Ve
| . g

Updates
SQL Server

——— e e

L__________________

& 9-2. BFi@jHth9 CQRS #]DDD HIR¥iES

NFEERLUZ Web APl A8, XBEEEMRITAERIZHMRSZELER CQRS RUSEIAH
ViewModel (£ JAZFIRMNALIZNEIEERE) R, WIREMSESH{DF T, XMDAFEENR
JBI7T>RE DDD HEAAIPREIFILIR, XEAEXRINESNEFEENL, EREIBISHIA,

1% CQRS 1 cQs X MAZI eShopOnContainers
AY DDD {5

~BIRZFE eShopOnContainers FHRYITEHARSSAVIZITRET CQRS [RUK, EFER 7T RERNA,
BIRESERGRS D BHEERERREIRERE.

XEE{HARNERETEIRESN: TREE—RRAZDR, RRANRKSEHASHZE. BIET
BIRSERERNEEE, LSRR Sl KREEMARESEEE "N JuHiE
B, RIXE— MR CQRS %,

B—HH, MAESTEERERNGSENERFIVRS. ERMTCHEE/NOTIERFSRIEMARTE
HRQSHIN, XEEEN T BRI —MEEEIF IR SMIZA DDD AR,

B 4ERY DOD EAARHRERRY, BIMEERNRITPSIANAR, XELAREMR TENEERERY
HEBREESNmL, HHRENZRFNEHGSMEMARES. B2, XELAFRIEINTERES
HERSRME, FREASTAL.
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XEAENC—EREGEN, RIBERENETPH—ZTE. Bmse, EREGEAF, BEsh
TWEHESSKMABNBNL, (FARERETRRRENER. WTER, BT ENXMEN IR
=, BENTESZENSSE. NTFRESEHR, BANES USRI AR T RETERNTEEL,

!
REBRIEHRM.

GNE 9-2 i, AFEWRIEMARSSHIESS/EHXIE (BIRm<SHARY) £ DDD &, EiEaLL
BEEREBNE, FEMZER CQRS J5iE55m<nE.

ATEM "BRR" |, BESMANILILRE, £EARY ORM LEIN EF Core, AutoMapper BRES, 77iF
T2, ME. MHURERE—MMEL ORM,

fEA+5#0 eShopOnContainers (4F3IRITERHIRSS) &, Bl JEEEERE Dapper IXHFAIHMEL ORM K
SMEESR. XEETUSIHHTET SQL IEaNERALEKEREMNRE, XERTFXE—FHE
R\ ERIELR,

BEE, ERLTER, HIRESSERINERFANE] SQL SiREIRE E AT ZERIREHT Dapper
FAZIRY SQL EEEMEERIR (IF EF) AIEIA.

CQRS 1 DDD &N A RIS

2% CQRS FIKZ#L DDD 23 (41 DDD DEEHHRGHITUIIRE) #ARLRMNIST ERITE
N, X—RREE. MRS, SOA MSEHIRFNZME (EDA) RERMENXUSHITIF, SiliEdThRSAN
MIBRIRSE, LIS MEARSS. CQRS #1 DDD I Ni#R T AN RFHAN AR FELRA, EXER
TEBRSS ERRIZR S,

ARIFIBRA LTI (BC) #RAARAIEL, SERRRE, BUEARBRSLE. E15%E
B2, SMERITERERINEIVGSERN, FEEHTHEITERER CQRS 71 DDD, REFH
g5, PR L FXEMIRSELRER, REZAEER CRUD IRSEE MUK,

REFE—FINAZRE: SEERTNRSSRIIRN AR (FINHIRSSZRE) RIZRE. AT, ZMNA
EFPRIE MRR L MRS NIRRT SRR B TR B SIVEHIRERNRITRR. &
BRIt 75z AAERIISIETIELAN CQRS B DDD,

Hith 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-guery-separation/

e Greg Young. CQRS 314
https://cqrs.files.wordpress.com/2010/11/cqrs documents.pdf

e Greg Young. CQRS, EF{E5HY Ul FISMHHHIR
http://codebetter.com/gregyoung/2010/02/16/cqrs-task-based-uis-event-sourcing-agh/
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https://github.com/StackExchange/dapper-dot-net
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/

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

e CQRS
http://udidahan.com/2009/12/09/clarified-cqrs/

o SH{HIHEES)
http://codebetter.com/gregyoung/2010/02/20/why-use-event-sourcing/

{£ CQRs fifRSS IR/ SifY

XSHFERY/ER, IR eShopOnContainers BT BHERSZSAVE TN F DDD 1&EEIFIE SR
1. XEZERERAEHNSESNFRATERE. EARTHIESYRFESWURZE, 5—HHE, =8l
EEEN, TLANTUEMN o E R,

FiEREE, 2 9-3 fiim. APl EOH Web API 125 88ERIEMAIAIERIZSS (120 Dapper SREY
ORM) RsLHL, FRIE Ul MARRIFEREINZS ViewModel,

B CQRSHR "HEFMN "SENRE

Dynamic
Query
Query ViewModels
params API
Results interface

E Infrastructure
(MicroORM or

Entity Framework) Database

& 9-3. —1* CQRS KRS P EHIE

XEEIRERENGE. EINEXEEIHIEEHREAENEINSEEN ViewModel, HFE
AREEN, UEREETSRER, BliIfASENEE. B, BAFEZIUHIESEHE
FBEY DDD ##=CA9MRE, LR EFIEMESN, XMETHSESIENER. SREHRMEIRLIE
EELUSREX Ul FRERIEaR, SABIREI—NE07 ViewModel MIAEEE(HAM ERREN (ALgEN
ViewModel EM3E) , BRTTE SQLIEAH.

HRFXE—NMERENGE, EEERFEIRE (FIaER Dapper EHE ORM AILEE) AILAER—
Web API IRE &L, B 9-4 B/ RTiIX—m. BFRETE eShopOnContainers R ZEFH
Ordering.AP| RS TE FEXH.
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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/
https://github.com/StackExchange/Dapper
https://github.com/dotnet-architecture/eShopOnContainers/blob/master/src/Services/Ordering/Ordering.API/Application/Queries/OrderQueries.cs
https://github.com/dotnet-architecture/eShopOnContainers/blob/master/src/Services/Ordering/Ordering.API/Application/Queries/OrderQueries.cs

4 Ordering
4 &) Ordering APl
&§ Connected Services
B & Dependencies
P & Properties
4 & Application
Behaviors
Commands
DermainEventHandlers
IntegrationEvents
Madels
b & I0rderQueries.cs
b &c® OrderQueries.cs

A -

[&]9-4. eShopOnContainers HiTERIFEFHIEE

{ERIR FHIMRBILYR B E IAF iR FAIEAY ViewModel

AT ERRARREE FinNATEIEE, Rt REESRERNEEAZF RS JeEREZE
B, XEARBIREIRERIISR (DTO) ¥R/ ViewModel,

IREIRIEE (ViewModel) RILARIEZEIREEFSZ MLRERNEBIENSR, BrlLIRSSHEERE
PENMZIRENER. EXMERT, EAGERSEM FRgEENER, UARGIARM
HRFTEWBE, ERLBREIFENEARNEA7). XFITEAFTRARCIESEREaRM
TIRKRREMREF .

ViewModel AJLARFEEPEXRIEFSRE, SETLUMRERTHNEIRISIZEN] (SUEGETHRRM
RS HPEIMAI—HF) |, XWFRARKRIFERIRE.

{5 Dapper {EAHEL ORM CINEiH

ISR LAMERE{AIf4ES ORM, Entity Framework Core, EZE4 ADO.NET Ri#{TEH, EnBINES,
FAIEET Dapper {E/3 eShopOnContainers REITERRFARS, 1EAMRITHEL ORM B—MRIFAIBIF
. CRELMRIFRIMBESRIEITAE SQL &1, EABR— M EREREEAMESE. (R Dapper AJLIRE—
IhEFEES R SQL &if,

Dapper 22— MHREIME (&#IH Sam Saffron Bl2) , FHER Stack Overflow {SEFRGFIFERAI—ERD
. B(FFH Dapper, REZEET Dapper Y NuGet 8% e, W TNEFIR.

-
@ Dapper by Sam Saffron, Marc Gravell, Nick Craver @ v1.50.2
V] A high performance Micro-ORM

EFERIN— using 1IBG, LMEERAMUESATLAIIE Dapper B9 BT5i%.
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https://stackoverflow.com/
https://www.nuget.org/packages/Dapper

SIEAEACHBP{ER Dapper Y, E#Z{#F System.Data.SqlClient agEZS/EFRT SqlClient 35, &I
QueryAsync 73i%F0 SqlClient ZREYEMBY B /5%, RILABSRENMIEITES.

S5 75S8 ViewModel

1% ViewModel MIRSS28imIREIEIZ Fimi FART, EATLUGIXLE ViewModel #iJ5 DTO (HuEE T
%) . Bl SEAMREIRIPIERTIESCIRAE, EA ViewModel &EFinmh R ERS T RFE
B, Alt, E2FERT, EILUCERBSNTELAENE, FRIEEPini AEEREIESRE
B4 ViewModel,

ABLL ViewModel 8¢ DTO AJLIBUMEN (BEIERFAMNE) |, BEEEABHERPRY
OrderSummary £—#F, EEGAILIESMREEISRERYEMREZIER ViewModel & DTO,

ESSEFYEHA ViewModel

WTFHUSEBERR, ViewModel AILUBISEIIEZIRE], EORSETIREHIE B R AER— IS
XK, XEKREBERENEMFEERETEOASH. IREREEFREEME—Y, NIZEEEs
BIINEREIRY ViewModel &,

i XFSIURD T REEFHEIIR SQL IFARMEEKEFS ViewModel REIFE, (HEXFHRIT
HIVERSRAFEEEE. BEl T SFREMRARKAIRLL.

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 SqlConnection(_connectionString))
{
connection.Open();
return 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 o0.Id = oi.orderid
LEFT JOIN[ordering].[orderstatus] os on o.0OrderStatusId = os.Id
GROUP BY o0.[Id], o.[OrderDate], os.[Name]");

}
}

ERETBIERNSEE, REVEIEESBHRHSHAS ViewModel,

R MNKEskE, ISR REMEEEMNIRSIE PN BRSS!, 25, MRERS
KRB, {& Swagger FrRIEMAEA TR TIREIREUR AR RRAISE.
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FIHENHIDTO ZE(EH ViewModel
i (RFERSAOTRSCHRER) ViewModel 28, RGETREHE DTO MY 3249 |, WFAFFRY APl FE
HARRSBEE 2 F TN, BMEENBER— MBS,

SNEREES Swagger EENMAISEEY, HFEEEMBIHHT DTO KFHREIRE, FIt, FRSHERN
DTO EATHEM Swagger BIREEFERIER. XX3T API SEEATERA AP BETRIFRE AR IFAL.

R WRIATR, SEHFUER, FEESHITEFRER D10 K,

FRAIRYFIEZi%: 7 eShopOnContainers RUTTERMERSS ESLIMAIEIAF, Bl HEEHIERNSH
ViewModel 7%, E9IFERBIIEEE. AT, —BFKRET, ETEEANERE, RihkE
EIXANERF S ViewModel EREFFSHISTISCHIRERT DTO X,

AETERINET, BEERIZ7S TERRINTEEERPEAY ViewModel DTO SERiR[EIEHER, B

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 o0.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]");
}
}
}

FR Web API BB/ 2822

FFRARERA Web API FI{HIRS &I ONARRREISERET4A—CERMMNEEFEIRD (10K
ARINER) . XERET XML SRR ERGIEN.
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NRE Swagger Ul Big B EIERIE, AREMRMREINHAREEIREA HTTP RiZRIER. X
AN BRI N ProducesResponseType B (BMXIE Microsoft AspNetCore.Mve 1) SEfiiR, Fltb
Swagger SAEMIREBEEEFNENEEER, N TFIUCIBATR:

namespace Microsoft.eShopOnContainers.Services.Ordering.API.Controllers
{
[Route("api/vl/[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();
var orders = await orderTask;
return Ok(orders);

}

#Am, ProducesResponseType $F4TCiAER dynamic {E/ZREY, WmfEFERATARYZEELELAN
OrderSummary iXt#£HJ ViewModel DTO, 1 TFZULHES HERFR~:

public class OrderSummary

{
public int ordernumber { get; set; }
public DateTime date { get; set; }
public string status { get; set; }
public double total { get; set; }

}

KERE, XENTABHIIRERENSRBEFIS—NRE,

248 ProducesResponseType %R, B a]LARIERTEERY HTTP iR CIBISEEREAY M, tban
200, 400 %,

ANTERTR, #8EER Swagger Ul 2aaRRIBN RS 2R,
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«= [ swaggerul

(83 Swagger http:#/localhost:5102/swaggerivi/iswagger json Authorize Ordering. APl V1

< O localhost

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 [EF—1* Web API Jl572E 25569 HTTP 2565

£ LEREAT BRI —LRAE, EfiIET ViewModel ZEBIFNATREREIRY HTTP IAZSHI.
Hith&=R

e Dapper
https://github.com/StackExchange/dapper-dot-net

e Julie Lerman. Data Points - Dapper, Entity Framework fIiRSRNMATEE (MSDN 5N E)
https://msdn.microsoft.com/magazine/mt703432.aspx

o {§F Swagger &R% ASP.NET Core Web API BI#EENTAMH

https://docs.microsoft.com/en-us/aspnet/core/tutorials/web-api-help-pages-using-
swagger?tabs=visual-studio
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https://github.com/StackExchange/dapper-dot-net
https://msdn.microsoft.com/en-us/magazine/mt703432.aspx
https://docs.microsoft.com/aspnet/core/tutorials/web-api-help-pages-using-swagger?tabs=visual-studio
https://docs.microsoft.com/aspnet/core/tutorials/web-api-help-pages-using-swagger?tabs=visual-studio

i&itEM DDD KIFRBRSS

uEIKahigit (DDD) EKMRIEFIAGIEXRAISEIRISHEE, EZENAEFR_ LTS, DDD &%
(R E/E, BT ARRHE(FRA LT (B—MRR L TXIR—MIRSEX) | FARE—
MRBAIX LERREAIES. CHRREHSHRASHIEIUSIFAERRISTIL, FlIanFEEE Lk
(FRMEER) | ENR. REHMRGR (SURSEE) A, A EXERERIEIRITIE
.

Biffx, X DDD HAMNFHENEIFRES, E/A7EsLI DOD 75 iARBREIERIF I, (B8
RAETENARS, MRERNBLUELBISEEAERERNOLSEANE (R—ES) . Lk,
DDD RN IZRBTLIAEEEWSMNRISRMIRSS. LLREBA—LESFIIN CRUD IRSZETLA
(ERER BN EHTERE,

SMAREIN R RIRTAE MRS IR RES. DDD S A SRR TSR, WTEMER
ETRAROTUEAEEY, IRBIFNE X FAASRIEEMGIZURAISIR, (EXNSARS, WEMHRGHE—NENX
ETXRIAFERTEEE, RI\PEXEMIRSAITEN. BLDRANEBMREMNIMIRS, BMEER
LAERT, — BC Bl SRS AT LA S MIIRAIARSS4HRk. DDD ARSI ERR X TIHFRAY.

RISHEB ) BIRIBRSS L TGA R

REARA L X Z B BREFER MEERFRIBR. B, RTRTEEEIERTE/NIHR
%5, REFNMZETENEE, EENZAFTERRNEWEI— LR, X, FEERMIRSET
IBRUBE. XANEmREREELN, SFENEEN], RUBKSRERSHRSMINEMRS, BEIZN
FO— M HRRR L T XM HIMRESRAOFBE. ARE—MEZAIRSA LT XARIKE.

XERSCIISSITRIA S E B R RV IMRIREM. MR NMARSFERSHIBULIME, EIINIZRA
E— MRS,

B—MEGXMERZERBEEN. WR— MRS URERMIRSKERLEEK, BACHA
RHIEHEIA,

DDD {ARSSHRIS =

REHEEERWSHRASRENEWNBREN TE1MER. BERE—FEER, RIRSHEEL
X, ENNFERANTHENFAAREEABIHNERE. FRNE (HCSUESEREMFIES) &
BEEARERIRE, FIEXLERZ AFEEN.,

NPT, —NLRRTBEMNEIREFINR, AESLRIED SR a8 S B SLRRIER MR —MER
RS, BB — REST Web APl RIXFIZFin Ul, XENEREWHTAE SERIEEERNS, F
BARMZEXEITETERIEMKE, RNz,
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https://martinfowler.com/bliki/AnemicDomainModel.html
https://sourcemaking.com/refactoring/smells/inappropriate-intimacy

tsh, EFEEHRESR (RTX) EHIRREERITE (I "R EEEERIGIE" —15) |
SRR RIZ IR FinESRE, EATE Ul BRINFLEIRRTRERETINIE. XHi2E ViewModel AIF
HZH, ViewModel 2— MY A ERMEFENEIEEE, WHLARZEIZET ViewModel,
AR, BFEE ViewModel FITUESLIAZ B E 1%,

SNNERME, EREEE—THREGR RRSIFANE) EHRTUSER, LIBRRSIZASLIR
(RE) EXNAEARZEMANERET — P RIRFIN AR IRHT, BIRSHR,

& 9-5 7~ 7 eShopOnContainers N FHENEISCE S BT,

WA IR T HMIRFSEN D R

ASPNET Web API
Network access to microservice
Application |ayer — » APl contracts/implementation

«  Commands and command handlers

Queries (when using an CQS approach)

Ordering microservice Micro ORMs like Dapper

——— e

‘f 4 Ordering ) Domain entity model
} b E'@ﬂ Ordering.API : BOCO_ent\tY _classgs (clean C# code_’)
| ~ ) ) ! . _J+ Domain entities with data + behavior
| P &[c#] Ordering.Domain +—— Domain model layer . ppD patterns:
o - | o Domain entity, aggregate
‘\\ D " Orderlng'lnfraStrUCture ! o Aggregate root, value object

o Repository contracts/interfaces

Data persistence infrastructure
Repository implementation
Use of ORMs or data access API:
o Entity Framework Core or any ORM
o ADONET
o Any NoSQL database API
o Other infrastructure implementation
used from the application layer
o Logging, cryptography, search engine, etc.

Infrastructure layer —

/& 9-5. eShopOnContainers EiTEHIFZEHHI DDD 2=

BRI RFAEE—ERIMGENEMERTERE, BHBXEEFENTRIRERINSESZL
WX BiR, EABESRIEMATRBIREZ EAELRE, Fla0, SEREEARANIZKSTEME IR
(SRIIERIZERIZ 2 @AY CLR X952, BRFRA POCO KI%) . WNE 9-6 Fiix, Ordering.Domain 2K

R .NET Core RIZEEL NuGet B, MIRBREBUEIEMBENE (BIEEXRE, FANESSE)
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https://en.wikipedia.org/wiki/Plain_Old_CLR_Object

4 Ordering.Domain
4 § Dependencies
b @ NuGet
4 P spK
b 3% NETStandard.Library

B 9-6. (EX2EESLIRIIE AT BRI SIEZ [ERIRT

THREE
Eric Evans (2% (QUERaNRIT) ROTNYIBRERIA T EREEINAE.

TGRSR REZAMWEMS, WEKBEEURUER, SERFU SRR T EH
BilRIE/ELIN, (EERB S 1A DEEHF BB, SR EE ST
B,

WEERRRERAWSAINTT, SEE NET PERMIRSKLIMEREEN, ZEERE SRR
BTN (BBRWSSZIERIITE) AIGUESEIRRISRERRSCI.

R ANEAMERZETERIREN, ZE T BMETEFFANNET , XER[ANESNIZE
BRZREETT. B, ZEANZERKHTREMIMEE, XEWE— EEMNBNEAITUEESL
PR3MIZ 2 POCO,

U SLARAROZIHE I E R EREAEZREL AN Entity Framework B, NHibernate B{HABEZAYMKEL. B
BERT, SUESCRARIZ 4R B eSS R EEZR BRI SEEL,

KSZEINAT ORM HEZEELAN Entity Framework Core fSHERIXFMA T, EIGHISTUSERIEASIR
EIZRiBE. 7Am, 7EFERREL NoSQL FHEREFIMEZERY, 5/ POCO SLIAHAERER 88T, Eban
Azure Service Fabric BB Actors [ Reliable ££5.

BIENUSIERETIRIANERFRNREE, BANZBEFAMRITR, BRI EEAIn
BREFEUSLARISHEBURIAREE, BNIEANRITETIESLI.

B, XEARBREET LIS — M AXRREEUERRIT AR R BRI NoSQL SeEM M ARIEEE
Feep., SFRELOMERATRER LIXAM, (EBEHEEATER. BEE— MR ETRIINEE
FEERAT] ORM $ARRILTEREA .

LfEE
HRINFERE, FATTLABIRSIF Eric Evans B9 (GUg3RaMiRitT) -
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http://domainlanguage.com/ddd/
http://deviq.com/persistence-ignorance/
https://ayende.com/blog/3137/infrastructure-ignorance
https://en.wikipedia.org/wiki/Plain_Old_CLR_Object
http://domainlanguage.com/ddd/

R EXEHETIHHINTS, HEISFERA TR SHIXTIRFRER I, X —/ETREAI LI
XN EFHENREX, WESEMFRAIIMNBER TR EAIEERE, WEEERESH, T8
MEHRNZHATR, TIRN F—/EFAIREXIRIMEES, DI LF, @ENIGENE. EXRERR
W EELAINE, (EEZNATIABES S —FIRE, RI9B BB TR IMESHIHE,

NET SRIMARSS N RSB H R ASP.NET Core Web API TRE RS, BIEHMIRSHIZE. mIEME5T
[EF I FREEE Fim i AR EAIINGS Web APIER, BXEB S CQRS FiaMHIENR. MIRSES

HIALLARIMIRS < BRSEHINNERE (SEREM) « FMAERT ASP.NET Core Web APl /AR
AU SHMUEARHENR (STERESEEHITHAN) |, SIIMZBUERERERRE. NAEY
RRNBESTABERERE TR (TUIEE) . NAERB SR HI TR A TUEIE
BRAS (RARSWUHSL) | REEIBLAE SR EHETE.

BEAX L, NAZERLINETRERIRIFTERMIRINETT, HaniR—" Web API fRSSHEXAISLHL.

HENEEUEEEETRTUREE, SEAEE. SEEEMEXNSANDRGEIETRIE
MNAE., REERMIEEE DA BRI T EMITIESR.,

BlRHE=E

EMZEERINTERVIRETE (REP) TS SAPRISIES A N EIEIRE 2 I AT E .
—MFIF 2R Entity Framework Core SEEIRY#ERS DBContext I BHEEI ZEBEURIFANEIX R EZ]
EES,

RIERISMREIFANEFMERZROERREN, ERZREEVIARE 153" TIERER, SwiuE
I ARREEZRAGRIRER AR FFRUSHR B SRS RSRIFA AR (EF ST TEMIELR) RYERMZMAET
K. WHEBIEERENZRABWHAL, BMXEIIRGZO8 POCO TRk, HEIRERIZMTRA
SRR,

Eitt, SHEREEREIARINENZR R TIRERE (F)  RISEWAIT. 208 9-7 Fim.
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http://deviq.com/persistence-ignorance/
https://ayende.com/blog/3137/infrastructure-ignorance
https://en.wikipedia.org/wiki/Plain_Old_CLR_Object

SN IRITRS EREZ BRKEH X R

Microservice

’f/ ™ « Depends on the Domain-Model Layer so it can:
. g | o Use entity objects
Appllcatlon - o Use Repository Interfaces/Contracts
Layer Depends on the Infrastructure Layer (thru DI) so it can:

o Use Repository implementation classes, ideally through DI

+ Ideally, it must NOT take dependency on any other layer

I
I
I
I
I
I
I
I
I
I
I
I
Domain Model E + Itimplements:
o Domain Entities, Aggregate-Roots and Value-Objects

] (]
Layer !

I

I

I

I

I

I

I

I

I

I

I

1

o Repository Contracts/Interfaces (to be used in DI)
¥ /

+ Depends on the Domain-Model Layer so it can:

Infrastructure o Use entity objects.
Layer 7 o Like EF updating a database through mapped entities
\ ] « Direct dependency on infrastructure frameworks like EF Core or
AN e any other database, cache or infrastructure API

& 9-7. DDD HAEEZ/EHIEHIFET

4

BMARSHIEMIRERITMIZ2IRIZAY, IRIETA, ERTLAZAR DDD &zl
AR E BRI = BB BRI EIRSS (FEPRIREE CRUD) .

Hftb iR

e DevlQ. A {LiERFREN
http://devig.com/persistence-ignorance/

e  Oren Eini. Eft5R3iE0REN
https://ayende.com/blog/3137/infrastructure-ignorance

e Angel Lopez. {FIRENFF R AT BRI

https://ajlopez.wordpress.com/2008/09/12/layered-architecture-in-domain-driven-design/

MRS RIS,
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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 =

ERBRENEMNSHMIRSEIRF LT (BC) BIE— M R—HIRRINTEIRE, (BEFIcE, BC
B SRS BIHRAIBER S M HE— R —RIEHRE R IYIEIR S EAL. MEREEIRERRIA
RYER—PRER E I ELSHIRSZHIMN. 1779, A SSIESHLIREM.

T SLIPR

ISR, EERERR. EEMARER AR ASFAMEREN, AU ES IRIARLE
JEtE. IEYM Eric Evans frin “— P EERERRRE XAIRISIFRASENR" . BT SSEEERIER-,
E e ESusRE P FEEE. Eit, BZFMmRBANRIT e,

— PNSLRAN TR TS MRS B IRF L T X,

HEAMRR (REFZEENLE) JUBSMER LT XEHIRSHTEE. RMAFERERESEHE
EREMHAZEIERSANIZES MRFA L TP, Bk, SMRA L TIXPRISRBElINERE
TR EENHLFRSEEN.,
BINSERLARFTRERB AR AR, XEBMEXENABHERRRAHRS TRIRFTHE, 8iF
ERRR. ERITEMRSPIEIRLAEETEDHRENE, RAREERDIEERRITBiEaEX.
BMAIRSEIR R L T ARSI BRI TIEREL,

LTI IR T LA B, LTI T,

DDD FRAYSRIS SR RSCIERSLUR IR (R PINERRISR) fERAIIRIZIEEMTH. thal, {FiT
BASLIRSERI—ER Sy, SV SSIBIERRELUESSROTTIERSEI, BIaNiAIn—"MTERIN, SUERIERLT
BREM. SLRRYTEESRRIARZEMAN, MARKE BEINAE.

&l 9-8 AAYUESHAARNNSCIN 7 EiERM, MRS 7 EXURiZE R FaITix.
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Order entity class

Attributes
D

~ Entity's data

Entity's
— Behavior
and logic

151 9-8. SLHPEHEFITT IR U LR i1 hY

SR, BIERITLUREASLIUHTIBERISTASE, XRerREE—MREINFLRS, MRFLNRBE
EHSTRRTIESE, RAKBOBECLARSREENT . WREE—EFMIRS, EIRS KDL
TRERZE, MARESUSSLAPIIE(INE, BR8N TRIMUHEER S, TR

SRR IR TR 2
Martin Fowler EfRAIMEF 22 M AR EL P LAXFR T TR T T ik -

BT — BB IR EE AR E—, ZFEXI5R. B, XI5EET
KRB, (BELERE BRI EEENT, FRRH, ZHIER bR T—L getter 7]
setter 5%, JIFERERMIFE,

IR, ERER— N RMMERERS, BLHIEERN—RIIRSTR (FRLRAWSESE) HiE
A, XEARSHRERArEUEENS5EE. SR THIREERELZ FFHSEIREEY F SR
F3.

RIMIUFIER R E—FNIRMAINSIRIT, EARZITA (5i%) , ROSFEHRARRENNR. €
MNABKERMERLEAREENRANRIT. BIBAEIMTABREIRSYSR (USE) +, &EEE
NREANENSSESIERNE, FELRE T RERE RIS,

Foefa, ANERERYMARSERA ETAFREEE (W0 CRUD BRSS) | ERRINRBEIERMEAIE
A SNA MBI RITF R T, ATsENMESSIIMESZYI DD B, XFER T, BEE— 18
B AMWIER, FEABEEENA CRUD XA BIRreENREEIRRISLIR,

XA ARG ZRETEREATRBENMRA L TS EEESE. FINE
eShopOonContainers 51, iTEA{MARSSSEI T DDD i, {BEREREAY CRUD RSB RHIRS IR
BRE.
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https://martinfowler.com/bliki/AnemicDomainModel.html
https://en.wikipedia.org/wiki/Spaghetti_code
https://martinfowler.com/eaaCatalog/transactionScript.html

BARR MUHERE — M RER, XESSERFEESSIHA. MNREEELIEIRIRSS Bi5E S
(Eban—~~ CRUD fR55) |, EERMMIEEHAR—MREN. B2, WREFENIIHMIRSSHIM
ARSI SNSRI, RMEEES TIXFIURIRS ERA L X AR E—
RIEXT ., EXMERT, BERITAESEIEMITALISEIEIMNY DDD & (RE, BEXNSSE

F) NERESVIITIXFIMIRS FKEBRIB AR AT,

Hith iR

e DevlQ. 3L
http://devig.com/entity/

e  Martin Fowler. §TlF{&E5Y
https://martinfowler.com/eaaCatalog/domainModel.html

e  Martin Fowler. &2 [MSHla1=SEY

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

[EMSRIEN
TEHM Eric Evans Tl “YFSRIS0REILS LAORIR, IXURISIBA T —HBIEHIRLASE,

IHFEIFR, BREPREVFIIAIRA, HWENSIER. —MENREME— MRS E%RE
S EARRRINSR, XENRELOAMARIRIFRRRITTER. BRXOEIRHA, MARLE
2. FlIFrEEgFNF/RE, EthEaaRAMRStt—EaET.

— MRS PRI BEAR S — MRS HISER, EAERE—FERT, RFE L TXAIEERE
aX. B, —MEBEFESNAPIN—MEIAERAREINR, BACUERERT—MABATRY
EREMI—ARN. XMER FIHUAGZIAEAER. RE— ML AFRINAT, =H
HOUEAAZRS T AV SSUUSAREE. FEit, iR, LB BRFEBERE R F, XMPE
150 RO R | 32E /9 R SEAR,

HESSINABEE— SR, EAAGHR, BESTIMRE—EEER, HIBIMIBEE—
REBIA.

[EXSRIERREEIREE(L EF B9 ORM FRREEIER, MAEXEEEIEFEEES ZLUAER.
Hith&=R

e  Martin Fowler. (EXRIER
https://martinfowler.com/bliki/ValueObject.html

o (EXH
http://devig.com/value-object/

o MiHIREFFRPRIENTR
https://leanpub.com/tdd-ebook/read#leanpub-auto-value-objects

e  Eric Evans. §#IRaNIZIT, M OERMERNZE (B, SEXFENRGITEC)

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/

RaiRl

TUAREL B B R EEIESLRRUR SRS =TS ENREKIEAYAIE, LUAT RE TR . — Bt
Y DDD BTHERE, ik T LKA — R —EST T A,
BEETHEENSSRKENRS., —MHENFIFR2ITREES T —EITEN, —MNJRIEEE—
IR, BEETRREERE—NFIF, BRSSP ABRIRTARINTRK, BEEIRMERS
R

FRIRGSRER. — P REE—EAVA—HINSR, ERENNEE—BEYSRARBEIIRCARS.
BRI TR ST F B RS LS BN BERBRNSES PR, BLFEESM—ERILARL
Hp— 1 RE. FRESEFRUERBIREGHNRESE.

RORRLHIRN

—REEPEE LK RER. BIUEIRSASEERR. Wi, EaLUESNFLFED
K. BAYSERIMERLIRRINTHMES.

REFHNBERMERSHI—EE. ENZERREGREPEL T ENEZRFEMRRGHE—AOR. &
Rz AR REGRAEAREGENLAF. ALCERS—HMEIRFE, RRRETEHIREEREET
AR MEA—EUEAI, SR EN— P FLAEEENSR, RERTEREREGLETERINE,
AEHREF— IR T, 4P —HMEERRGRENEERR.

£E 9-9 h, BRILIERIRRNERRS, BEE—PME—AISHK (RE1R Buyer) , ITRRAEESS
NELFFI—MENIR.

REEN

Buyer Aggregate (One entity) Order Aggregate (Multiple entities and Value-Object)

Attributes
D Street
OrderData City
Attributes [BuyerlD]
ID [Address]
FullName [Orderltems]
[PaymentMethods]

Attributes
. . ID
Buyer(para . Product/D
: \ Price

Methods
Private methods...

& 9-9. [RE—EEZNTHFESHIBIF
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TR, IRRETLESTIMIEIR, XEURTERIGUE, B eShopOnContainers I N FFER
BUTTERHARS RIBREE. B 9-9 RERAXFERMEN— I RERAES —IRERNR, MUAREE—
NSEA.,

AT HEFRERIRZILARRIFENIZEEMANAR. (EA—MiFaIstir5z(, £ DDD ugiREchZE)F
HEERGESMHEREEME (FK) FE&. 20E eShopOnContainers 11T AR S AR F
AISEI. Order SERRBELHA FK B, MAZ EF Core SnEMY. 0 TATRANTRS:

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

WRIIERREFTEARIEN, BSHEESE TENRRIIE:

Hith&=R

Vaughn Vernon. SR &igit - 1. PNE8EE
https://vaughnvernon.co/wordpress/wp-
content/uploads/2014/10/DDD _COMMUNITY ESSAY AGGREGATES PART 1.pdf
e Vaughn Vernon. 5B ai&it - £ 2: HERS
https://vaughnvernon.co/wordpress/wp-
content/uploads/2014/10/DDD_COMMUNITY ESSAY AGGREGATES PART 2.pdf
e Vaughn Vernon. S¥ESiRIT -  3: BERIMREHEN
https://vaughnvernon.co/wordpress/wp-
content/uploads/2014/10/DDD COMMUNITY ESSAY AGGREGATES PART 3.pdf
e Sergey Grybniak. DDD fEARiZiHER,
https://www.codeproject.com/Articles/1164363/Domain-Driven-Design-Tactical-Design-Patterns-Part
e  Chris Richardson. (AR S A ESIEHIRS
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

ERE—EFELEA T RITSUSIERANE AN RNAMETN. IERREFER.NET Core(#l CH{
RESRIER

#3)F0 EF Core SEHIAMHREIAIZMATREANIRZREHMR T . TR, BHMBEEERE

B9 CHLEE. BB RFE EF Core 1REIZE,
B ZE K#iTF EF Core SEHTE ORM,

HEX-NET {REERR SRR

eShopOnContainers 75l i FEf2 R RIS {4 B RBLRER 7 M FIFEFAY DDD &8, &
S RARR SRR IR AR FRIRIT A UEIBM. SEEEE 9-10 ATAEIN, TTRMIRSE
BERNRE, 23R Order BEH Buyer BE, BNREE—HAMESSATIENSR, B2
FHEANUESCR (RERERTAR) K — 18RS,

Web API e 4 Ordering
application layer —¢ —b %] OrderingAPl
B i 4 &[c#] Ordering.Domain
// P &' Dependencies
a M Properties
4 &l AggregatesModel
4 &tul BuyerAggregate

Domain model
structured in —
aggregates

am

BEAERIFER EF, EATEAEBITRE PiEM S|

Ordering Microservice/Container

4 o

Infrastructure layer \ N b &

repos & EF code \

project/library ~

P &C* Buyercs

P &C* CardType.cs
P &C* |BuyerRepository.cs
P & C* PaymentMethod.cs |

OrderAggregate

P &cC* Address.cs
P &C* |OrderRepository.cs | Order
P &C* Order.cs B
P &C* Orderltem.cs
P & C* OrderStatus.cs

SeedWork

—_———————— — —

Buyer
[~ aggregate

aggregate

— o -

[&/9-10. eShopOnContainers BT BRI IZELEH

BILURIRFAE

Ordering microservice\\
domain model layer

AL

Bo, TEREEERE T THEENERIRERIFE R CMHERY (Z0) . BmOiER, XEROFRKT
Bk EREREHTACHANRASTI., XN TEUMESEREZ/MICHEIFRER. 2
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RIEEEF, WHEEERER AP SEERRIERAR 53" (EHESUEEEMrAIEMIRNE
RARRGPERE—#E, FEIE) , LUl Entity Framework,

EEAILEEI— MU SeedWork BT, BABENIESR, EAILMEUENTEIFIENRI0E
B X, HRATES MR HITARILS,
{EEEX-NET tREEREBRRS

— REENEERLEESM Mo BN — M ITUENR. XERRATLUZENR (IRREEERLA
Z—) BIsEH.

ESMEMERENERESRELE—HN, ARRWSENEREHRERN. i,
eShopOnContainers A9 T BBHARSSUIFAREANT R R S HE 9-11 Fiank.

Order aggregate
4 il OrderAggregate
P & C# Address.cs <— Value object
b & C* |OrderRepository.cs «——— Repo contract/interface
P & C* Order.cs <«——— Aggregate root
P & C# Orderltem.cs «—— Child entity
P & C¢* OrderStatus.cs <«—— Enumeration class

&/9-11. Visual Studio fERT EHRGITEES

MR TFHES—PREINEE, EILUERCRINAIHRIRCHBENES, SEZEOR, il
SeedWork S 43RepSCIIRISLIREL{ERISR.

PA POCO ZescIietalScids

f&i@id POCO SRAEIGAIGUESLIATE NET BBl —MIUgiEE, £ TEAIPIFE, Order /ENH
— M LRFEREE—NRER. E Order M Entity E2R447%, BRILERLMMEXNARNE, 5
Fig, ESSERORBEMEEEINEPENXR, AAXRERES, AR5 EF BRFRY ORM RIE
HRAEAIART.

// 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;
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https://martinfowler.com/bliki/Seedwork.html
https://github.com/dotnet-architecture/eShopOnContainers/tree/master/src/Services/Ordering/Ordering.Domain/SeedWork

private string _description;
private int? _paymentMethodId;

private readonly List<OrderItem> _orderItems;
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

/...
}

EFRIXE— POCO RERMESLIK, XREE, BAESTIEZEAIXSTF Entity Framework Core B,
ZETEMISHEAEZRAKER, XN SCIYSE DDD BAVEREE, REMH CHCRESCHIAYSTIgERY,
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B8, XPERE— UM 1AggregateRoot BUZORTEM, XMEOR— 1O, BRHRIRAIRCE
H. ERFERXNELALERBE—RER.

RcEOGMRESBAANARRIER,, AMXERE—Mrc— S8R AR. FilR3XMEO
ARESAMTE. FFE (Attribute) RIEARCHIB—MNMEER. (BREESSEIEIN_E[Aggregate]#F
M, EEZE (entity) [FHEERE IAggregate IHEOAEREBZHEE)., TICWE, XWNMINERENAE
SFIa)ER,

AERSREWREN—EE. WSHUEXRIREG TR S HBAIZEY Order REIREMTTIE
SCHL (bbgA, AddOrderitem, F3FiRHA Orderitem EIRE) . ERMGIZIEZ o E Bt AU IS
Orderltem XI5, AggregateRoot ZEARERIFIS F LR T EHRIFRUIHIFNRIT—EUE.

{ESaSEid R 4R

ELMERG—MENERE, BiIUABERNTIREEEETESGSMEN. XESEHTHIRY
IMERIREF RATIABRMXEESRKBNRE ., XBRIEXNESHEZRISESHN. TESENRAE
FTRHPRES, BRAERUREHENSAREXEERNES, BRENRELERERNEIINTS
%o

EZABINET, FERRSFERRIENEEFAGHERBERIEATAEHN. B, (HAIEHET
15t B SRR B NSRRI 75 AR TR EAE B TR =R,

ttgn, TERY DDD, EARIZIEH A< BIE )T AEE N AR FTERNSEE:

// 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);

/...

EXMIFE, Add 75ER—MEHERNEIERYSE, EEEIDAT Orderltems &5, B, F1F5C
PRMBXRAIARER D TugiZiE. MNEERIERYT SEINAE (GOIEERF, 5 web api i2H28) .

MREGERRGR, REMAEREEHAELE. BREUR—HE. KRERESFERNBARIESREE
HESHHANE (BHR—RERENARNN, FEE) .
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B85F DDD B3, SLIFRUHILARBIEE LA SBIHILEAT set BIHENIARE. ESLIRRIESN
L MAAE SEAR P A T B B A RIS = B iR BARY 7T = B VI AN,

H—EH, FHELMAHIES (ELil orderitems) ROZERIEREM (AsReadOnly Fi%, ZESRES]) |
BNz REENR SIRE AT E FELA G A EH.

SNIEERIUAY Order BREIRAVAID, FTA set BIEHIARNIZEFABAYEERIDEXIIMNBRIEN. FEIHE
(XS SEURRIEEEE ERIF SRR EERB T STARSERITT AR T, SO LI IE RS SRAV T 4R —
Mt LABYCRSESMERARISEEL.

TEAKERREZR 70 Orderltem X35:E Order BREAUESHIIERIRISII I,

// 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.
/]

EARBAEERD, AEBORIRIEREIZE Orderltem XI5 RSB 1EIEE Order BRARAVIEE—F
AddOrder 737%, $5aIRWIEARFIEAMITTRIBXRANEES . tHINEZIREARB AddOrderltem, £55RE
BRERMNFRIT. ElEER, ST RIUARBRINARIFFHA— Orderitem, HEHE
SPRHE. SuMe, WRXNFERFGR ID, BABRMUTOLLE, SHRENAEITILLAEN, X4
[FN&iEFAZ Orderltem XSAIE IS BIET,

54k, £ Order RERERY new Orderltem(params) ##/FtEIG4 AddOrderltem FFiEEHEIFIHRIT. FElb
. SHENBESEEXREE FIEFMEFELA—EMER) IPSHERSRXE—IVER, X
MERARE{NREZEN.

LI(EFAAYR Entity Framework Core 1.1, 2.0 & T kR4, DDD SLARATLA#EEFHEFT EF Core 1.1
g 2.0 B—NF R, XMFSERITF RS MBS PIRETEIFE. XA FRIP FSLRF I EN SR

SLRERA. ERAX—IERINE, BULUERAEFRABREN, BETLUEATL AP FRE
BHUEAEHLARIBL AsReadOnly F5iAiR Qi (a),

f£DDD o, EREEFRBILIATRITE (BEWIEDR) BERsLR, LUEESIESIRERIERRMS
M—EE. FTUAREN get BENERE . BIHAEAENEEFRIVERR RGBT XAERLR, A
i, B—MIS, EF Core tBEERBRIXLTFER,
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https://docs.microsoft.com/en-us/ef/core/modeling/backing-field

BGIRE get ihlaa5HIFERETE 7

BRES B MBI EIE ARV I AR MM 2 EMIRIEA S AERIRNERE. BIMEXBEREX—/R, REILE
EIRE! EF Core 1.1, 2.0 BiE BHARATHHASIER RRNCA AN LR, EEXTXMATHIASEER
RIS AR hE R,

L&A DbContext 28RY EF Core 1.0, REEGRENT get HIDZRAYB M IRETZISERR R AR
RI=FER, IXiBid PropertyBuilder B HasField J53%3CH0,

BER BB ILHTFER
{£F8 EF Core 1.1 71 2.0 RUIGFUBRGIRIFRRAVSE. ERILIAMEREN, MERBGFRIRGIZIRAIZ.
ME—MERNERZRERE, REBRSHAEFRATEMAINRAIE.

Eban, 7ERUMERY OrderAggregate fXIBHIFH, BETIABFER, Al _paymentMethodld, RBES5Z
FEXAY get B set BI4IHD28, IR NFERBILATE order HOWVSSBIEPRITE, FH#E order KAV A(E
. EECHEEWMASUEERZRAK. LA, TEEF CoreM 1.1 F8), BHT—AFEEB/XEMLR

BERRGTRIEURERERAVYINA . X—/R, BEABHNEMEME/ N FHRET .
Hftb iR

e Vaughn Vernon. {§f DDD 1 EF &8 4&. i*5, AR EF Core,
https://vaughnvernon.co/?p=879

e Julie Lerman. SHIRENIZITAIRED : KiTEURAOFFREIS
https://msdn.microsoft.com/magazine/dn342868.aspx

e Udi Dahan. {ifAlgiE5E £ HRAITIRIEE
http://udidahan.com/2008/02/29/how-to-create-fully-encapsulated-domain-models/
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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/

Seedwork (RJESRFMEERAOESEFIEO)

WMZBHER, ERRRAZRSE, BERFIUIEER SeedWork XS, XANXHLEE S 7l LABFuEsT
HIENSHNEENEE, EMBEREEMUTNSRFTEETRIVE. S8 XFhEEIZ2EA942
ftf SeekWork, M4 Framework, XEEAXNMHXREOETROTERRNES, EUIEREERR
B LREIEAIELZRE. Seedwork IXPARIER Michael Feathers $2HAY, FFE# Martin Fowler 3,
BEREOITLMEXNBERME A Common, ShareKernel, BERURIEZF.

9-12 B/R T iTE MRS PHITIHIERIAY seedwork B92E, BB NBENESE, LU Entity,
ValueObject LAK Enumeration, A0E—%E3E0, X4 (IRepository #1 IUnitOfWork) E5FERIZ
TEERELIMA, XL R ERIREBIENGER.

4 5. SeedWork
b & C* Entity.cs
D &C* Enumeration.cs
b & c* |AggregateRoot.cs
D &C* |Repository.cs
b & c* |UnitOfWork.cs
D & C* ValueObject.cs

[E9-12. {TlHERIgg “seedwork ” B2EFHELIHI—LE6)F
XE—MEFIMWXNER, REAAXARBEEREARIEFHERB. EAE— 1 ERAIESE.
seekwork AT ESEEF, AMURXNMENZEONESTEREB K, BESERLIE— R
THAYSEEE.
EEX Entity F¥

TERZ Entity BEXRAI—MI1F, BIBISUSATT LAERERNS TURANR. ECAISEiR ID, 1EEHMT
BF, BVLRRTIERNSEMIIR, F5,

// 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
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http://www.artima.com/forums/flat.jsp?forum=106&thread=8826
https://martinfowler.com/bliki/Seedwork.html
https://msdn.microsoft.com/en-us/library/c35t2ffz.aspx
https://msdn.microsoft.com/en-us/library/c35t2ffz.aspx

_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)

{
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:

//
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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);

}

// http://blogs.msdn.com/b/ericlippert/archive/2011/02/28/guidelines-and-rules-for-

SRR ER T BN LRSTURSEMIR, BE FEXEREFHAINTPNE,
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TMHRBERICMHIRY (EO)
CHEZAZFEBRINET EO, BETEIREMTEICHEIIRLIFTR.

CHERFLIRATHRY EF Core {UABEE HEERIRIEMAIIKE (Ling, SQL FF) FReEUERE+H
WL, CENIZRSEISE XA,

MR —MER (EEREERE CMEEM) EoBENEIN, Martin Fowler fREE "fEAD
BEROSNE—MEPEX—1ED, EEES—ME4LNE, FAXIEN, EREMEENEO
RERT LAY ERISEIeEER" .

BREIBEORIESNEREFE (RNEAIPAIHIRSSHI Web APIIRE)  HHEXE X ETUHHEEAIHR
KEIR R, BRAERKEMRE/FANE. B, SR LEREKEENRIREEREMIRIE/
ANEHERECHERICESEI.

tban, TERYGIF, {FH I0rderRepository EAE X EEMIZIEEE OrderRepository ZRFEELI+4
1BE, ENAREFOHEIECIS, REBUXEERMIFIEFITREIEIERE, MEIEKEE CQRS BT

Z
JJo

// Defined at IOrderRepository.cs
public interface IOrderRepository : IRepository<Order>

{
Order Add(Order order);
void Update(Order order);
Task<Order> GetAsync(int orderId);
}

// Defined at IRepository.cs (Part of the Domain Seedwork)
public interface IRepository<T> where T : IAggregateRoot

{
IUnitOfWork UnitOfWork { get; }
}
HRIR

e Martin Fowler. 9319120

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

SCHMERIS

NZRIETNLAFIR SIS, MRRSARIEM., AT, RAPIRSNSIEEIARERRT
RIRER, EEAENISR.

EXISRATLAS IABIRISEIR, N, NBREFENT —MEE—TREIB— 1 RANSE, BPAXMEEYT
SHE—MENSR, ERNT —MERE LNRRIRE, BERERANZERR, REXNINES
BT, EESSA,

& 9-13 87" 7 Order BREEM Address {EXIER,

RAEFPHNENR

Order Aggregate (Multiple entities and Value-Object)

Attributes
Street

Attributes
D
ProductID
5 Price
CalculateTotal()

Methods
Private methods...

[E]9-13. Order 255149 Address (EX75¢

W& 9-13 Fims, — MNEMMEERZSANERERL, tbal, Order SEIKATLAMKEER — N8 1D LUNTE
Orderld, OrderDate, Orderltems Z£REBMEAISCIR, moittlt, 2EREZR. . TELERNES
B, mXNMEgF, 188 1D, YIIHEEFNZS/EEXISRAIE,

(EXISAIEEIFE
EXNSRER I EEFLE:
o fE{TiRAE D,

o  EAIRAFFZRERI,
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F—MFIERTEE T, FRURIFEERENFER. SHREER, MRELAAFTER. Eif
EXSHTIENRHER, DIURHATERAE, MENSKNEREREARITEREES]L

EXNSEETARMARE, ERIFEERSENRITRMLMLRE. SRFEPATEFEHATIHYEY
SRR, MEMNFRRZSAEHEENERNR, X—=/tARE. BAEMNEAFAERN, FUALE
. ENEFTLEEEHRNNS, FAT(1%E D, mEEEE. XML ERTLLLETEENER
FREAEMMRERI. S, FEXERGEURT N AREFIIRMEIIRRE LT3,

(EXTRIE CHBRILH
KT, EALSEIE—MENSIESE, GBS, VRSB FIESES
(FLHENSAREET ID) , URHENEMAYME. TEAYRGIZRE eShopOnContainers FITTE
MARSSHIERISRAVESL,

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))

{

¥
if (thisvalues.Current != null &&

I'thisValues.Current.Equals(otherValues.Current))
{

return false;

return false;
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}
}
return !thisValues.MoveNext() && !otherValues.MoveNext();

}
// Other utilility methods

>

SIELIESLFRRYEXI SRR, ATLAERX—AE, LUK TEM7RAT Address B3I,

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;
}
}

S LABFENXA Address ZE2AMAISEIIRY, ©i%E ID, ELZE ID FE, K2 Address Z8EE
ValueObject 2§,

Entity Framework #£ EF Core 2.0 LARIABEEREIRT ID SFERAUSE, EF Core 2.0 T EWFLIIRE ID HY
EXSIRM TR, XEE NI\ TSR,
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HIHT(ERG EF Core 2.0 IFHEXISIFA HLZYEHEEH

(EEABRNITEEN TSR e VBN, (B2, WYTEY Entity Framework Core EF B
EHRERTE 1D USSR REFIR?

B=LAR EF Core 1.1 HYIHAZE

{ENBEREEDE, ZfEA EF Core 1.0/1.1 FIBHE, E2IBR—MRE, EREEERESE.NET fE2R49
EF 6.x BBEFRISGREL. £ EF Core 1.0/1.1 Fh, IEFERBERIENSRIENTE ID FERAILIRKIFHE,
ATILEERKREGRE ID HENSR, BIEFEREEH ID, LAERHEIusEEF 1D 33 THEXS
SEAREN. LIS DEAEFEIE. RIEERFEEE D AECERE EF EMiRiEEHTAY.

EMIZE L, MTEANEEELEERR.

EHAIM A eShopOnContainers (.NET Core 1.1) &, B25 ID BE@id EF Core ERiZEFATSI
HCH, FEEMIRNEIE A7E DbContext EHE_EEF Fluent API, #AfS, 1D MAUSHRELAIIAER
fEEl Y, EENMIRIEREDIAMRE.

// 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

}

PR, BHEXNSRIFANRIEIREFIVEE, GERRRPBNEIAILE,
{58 EF Core 2.0, F(IIBEHMEFHIDERREFETR.

{£ EF Core 2.0 FLAHFRSLIP RBUS R MLENR

SRPAIEAAY DDD SPRYEXISIEIUA EF Core BISHFERYSLIRSREYNABEIE (BRI REIIRFIED
), {BRER EF Core 2.0 (REFENSRAIHEST.

WAFERISTARREYE 2.0 MRFFIAINAZE! EF Core Hr,

BHFRRIRISCIR SR RS E BRI PR R B TR B NE X H 1D AR ABERIERIRE (B
IMEXSSR) . WRFERISSURSEEFIE BSLARSERIH S CIR 288, SLAhEEEAEE SN
EX. SEIEAEE, SRASSESIFERIEE.

RENRNIREHSEE, SIFERNEEELXIREEAID, BR, TREZT, WIFEHRES
ID, RARFMBENSTEMRL 1D 89—&85.

202 KEgLER


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

HIFEEEN ID HLBIAREN=EREr, EE8a8=148M4, FEE1 10, EaeinNSinEtt,
AR5 E R RINES IR (EF Core 2.0 M2RSCHL) , —/MRSZAIE,

ttan, 7E eShopOnContainers FTMIUEEELH, {E/9 Order SLARRI—ERSY, Address {EXISRAESEIN
FHEFEHE LUK Order SCORRIRIRHSE AISTIAKE!, Ml EEMEERIEE YASSHE ID BHAIRE, £
Order ZEBIIFIE A B ARIEERE M T RAYHPE L.

fERLIE, FEEXRENR FIERESNEE, ARaERFRISEEFEE —EMRSIZERINERER. X
IS IR RIZ BRI (S5 NET HE2RA9 Entity Framework 6 EFBIIE S2EBURB(L.

BEATE, KROE, BIFENIZEENE EF Core FASAIL. FRLUGBENENEAI.

£ eShopOnContainers B OrderingContext.cs H1fY OnModelCreating()75i& 8 2 M FIRIERHIR
FERYBCEIN. EH—M0 Order SLMEX.

// 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

TR ANERMIRIETE Order SLIAE XA E,

// Part of the OrderEntityTypeConfiguration.cs class
//
public void Configure(EntityTypeBuilder<Order> orderConfiguration)
{
orderConfiguration.ToTable("orders", OrderingContext.DEFAULT_SCHEMA);
orderConfiguration.HasKey(o => o0.Id);
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...
//...

LmERYEE S orderConfiguration.OwnsOne(o => o.Address); J75:X385E Address %9 Order SSAY#%
FELR,
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EF Core £0REH RIS ISR I AOSE SIS0 EntityProperty_OwnedEntityProperty. 44
[, Address BIREREMERGLA Address_Street, Address_City (M. EZRFIMPEERIZRM) HBFHIMAE
Orders &,

] LUEND Property().HasColumnName()iX— Fluent AP| J5iA3REEmpaRiXLtE%l, 24 Address EAERE
MHHIER T, BRESUIRAR:

orderConfiguration.OwnsOne(p => p.Address)
.Property(p=>p.Street).HasColumnName("ShippingStreet");

orderConfiguration.OwnsOne(p => p.Address)
.Property(p=>p.City).HasColumnName("ShippingCity");

BJLATE Fluent API BYBRESR§EIERE OwnsOne 7334, £ NEIBYBRABRIGIFE, OrderDetails 5
BillingAddress #1 ShippingAddress, #BZ Address 258, Order 258UE 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; }
}

SRR BN E ST

o HWIFHERIRERIE N NEFEA OwnsOne fluent APl BEE SN ENSERIREL.

o ERAMATTEUBEEFRIBHFERIEENE N RLATER: #I56KE, ShEMLIRERSE
AR CLR R,

o ERAIAVER P HIFERE IDER)BISLHI BT E AT 1D FIRFE 2 BRIE AR

204 KEgLER




BHFASLIRRIFRES

HHFAREALIS IBEELR, TeRMHFE (RENSITEEE) RRIFMEFE (BU5IA
ShEMEIREF) .

B2 BRSIEEFAERAEE SN ARRIRFRFEEE, ELARGHERAY CLR 385,
P RHNEREN, ERETLUET ToTable BEHFIFEXEEES — M ENERIIE
EX.

RENMBENERFFEEE LT, g, AEEEEAPREA Include(.

SRS RIPRE

TECRIEHFE AN DbSet<T> (BRI .

T EEEHFHAREL LA ModelBuilder.Entity<T>() (BRIEZIRIT)
BHERSERISFERENES (1BE1E EF Core 2.0 LSBT

AFFEIFEREE )

AXIFEERZER (LLAERERTD) PMEEIFEENSIFERENAIE (Kbl nullable)
XE2FEPIEALEE null HEIRAYRR,

WIFERBATIFWR, (BRETLIRGHERSE R IR N FREE AR RS
BREY, EF Core BARNENIRERBERAIESTHITIERT.

fll EF6.x ESXRBENEELRH

RVDREER, HINE TR AR SIREIZI S BRIR P H ENARSIFERIEEL.
EMNALGIEEESE (tbal, efiIaLEAREIRMIFERERNXRIIKETT) .

Hfth iR
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Martin Fowler. {EXIS1E

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

Eric Evans. SHIRENZT, R OSRMERNTZIE
https://www.amazon.com/Domain-Driven-Design-Tackling-Complexity-Software/dp/0321125215/
Vaughn Vernon. LIRS IREZ T
https://www.amazon.com/Implementing-Domain-Driven-Design-Vaughn-Vernon/dp/0321834577/
HFRIE

https://docs.microsoft.com/ef/core/modeling/shadow-properties

SRARBH/HEXIR, £ EF Core GitHub FIRYHE (Issues #RE)
https://github.com/aspnet/EntityFramework/issues/246

eShopOnContainers FREJEIISRESE, ValueObject.cs,

https://github.com/dotnet/eShopOnContainers/blob/masterdev/src/Services/Ordering/Ordering.Domai
n/SeedWork/ValueObject.cs

REEL5E


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

® eShopOnContainers EYEIE(ENISRIE, Address 3£,

https://github.com/dotnet/eShopOnContainers/blob/masterdev/src/Services/Ordering/Ordering.Domai
n/AggregatesModel/OrderAggregate/Address.cs
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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

(EREEICE CHESHY enum 28

Kz (5N enum) BWR—SEIEBENESELEE. BsEEFEE RN —AERRH/
Hep—4, tCanEF MBI (ELan5E. 2. RH) SHEREE (S. M. L. XL) . ERRESRETIR
EEE FEENNSRSTH—FERE, XMEEEFERSEFIRIEURCENENE, SHILB
T15HES.

BRAEE, BoILLIBIEE Enumeration 3R EENSRIESNES IS,
AMXAR—EENER, HEERZER T, AT7TENW, NREEXENRE, BMPARTLAFERE
SRRIMIZ R,

SCIPIEE

eShopOnContainers BASTTERHMIRSB IR T — MELEY Enumeration BRI, W TFBIR:

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;
}
}
}
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https://docs.microsoft.com/dotnet/csharp/language-reference/keywords/enum
http://deviq.com/code-smells/

public override bool Equals(object obj)

{
var otherValue = obj as Enumeration;
if (otherValue == null)
{
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 ...

BRI LEEASASE BN R PRX N RMEA— 1B ER, WNEAY CardType AIRIEEES:

public class CardType : Enumeration

{
public static CardType Amex = new CardType(1l, "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
}
Hith=R
e Enum 2IER—FFH
http://www.planetgeek.ch/2009/07/01/enums-are-evil/
e Daniel Hardman. enum S2U{IEREIRELIR RIS 2 5
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#fJ enum BER X
http://ardalis.com/enum-alternatives-in-c
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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

e eShopOnContainers BJtZ&EE 3, Enumeration.cs
https://github.com/dotnet/eShopOnContainers/blob/master/src/Services/Ordering/Ordering.Domain/Se
edWork/Enumeration.cs

e eShopOnContainers BItEESEAIBIF, CardType.cs

https://qgithub.com/dotnet/eShopOnContainers/blob/master/src/Services/Ordering/Ordering.Domain/A
ggregatesModel/BuyerAggregate/CardType.cs

TEEE R IIE

700D o, WEMNALWMERFEN. BamEERE RN AT RS EEREH
ERFL

TUHSHANIZKIZZERITR, TR, BEFEHENAZERENE, i, WFTHRmE
MR, BUHE—KIZE—NEREY, MEXESFHNE. Eit, MNREMAEEIEER UL
(FRIERAIR) RUERE, FELEMSARIFFAELTREVRNE. FEMMNEBRRE RGN SE
B E B E( MRS AIRT R A,

XAMERRRER, RS bug #EREAXNSREHINEIAT A% EIMAPASMS 2. Greg Young TEftt
A—RELITIE P B RIFROMERE -

LB R HERA —7" SendUserCreationEmailService JRZS, 1&—71"UserProfile, XL MRS
FiI Name ZFE4 null BISFEH? FENTEEBAICEA? BhEEaJEEME, B 9B 7%
BEEY —BH RN RS R IR, =7, (& TDD EstFZEEN TSI
—EHENIRE—NEF null fIname FIEFIEE Ex/~E—1MEIR, 1BESF TG —lE—imit]
X HIARE R E S, * ZRFNIGIE FRK TR TIFAT, HAK L st /HrE)
77

TR B ESCINISIE

R SR EI RIS )T R E B SLRRY T AL, BREINASSIIIE. tHAasdE, =
REKME—1M7E. EEESRIEN, LAERMSRTC (Specification #82() IGIE, LAURIEA]
E, S|XIEHIIAWA R, FRERERNESERE—FE,

RICFHANLFE

TERBAIFER 7 &ERAIREMEERHRHFENL. EATRENSES, EILUERE
THAZ AN IC AR AT E S RAISLIAIHEE.

public void SetAddress(Address address)
{

_shippingAddress = address?? throw new ArgumentNullException(nameof(address));

}
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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
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/

—EFRNTF, CRETHRRIEREARRGIRENE, BAESEEMERNRNERNEE. T
ERSEIE SEISRHEANTIAPRE -

Public void SetAddress(string linel, string line2,
string city, string state, int zip)
{
_shipingAddress.linel = linel ?? throw new ...
_shippingAddress.line2 = line2;
_shippingAddress.city = city ?? throw new ...
_shippingAddress.state = (IsValid(state) ? state : throw new ..);
}

INRIRSHIBER TN, FE—1789 Address F City BEWHE 7, XESEIMUT.
—MERAERERSSRRIEIETS L, BEHSE RIS —BEIZMEE .

IR P(E R F ARt ICHITDIE (£

B AR ERETHIERCAIIER . WIRHERM TR BRI —M7o . FEIEERAY
FERAVIGUEELS L2, E8 3 T UEHEREMIAFEFRAVAIN. HERERIOIEaERIRI SANIE
FIN RS, LINERRRS. BIESHREER Fptibit. RPN R SSEX LT

SR, ATT™MRREAT R, XAMNARXTT DDD #RESER KESEAY, BAEM

Microsoft. AspNetCore.Mvc.ModelState T3 7 ¥F ModelState.IsValid B{K#k, FTLAIRIE MVC 5628
BiFA. SRS MR ERERZRIATRAR, 1EHs8mANRREEE
ModelState.IsValid BIEARBREIER, FAEMHBESGCE. ERRERANRTEHEEEENEMIRE
ERERERA.

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(19790)]

[DataType(DataType.Date)]

public DateTime ReleaseDate { get; private set; }

[Required]
[StringlLength(1000) ]
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public string Description { get; private set; }
// Constructor...

// Additional methods for entity logic and constructor...

}

SAm, M DDD FIMI=E, SUSEEMARSLA T A EFSENGER, & ST BASIIERMEI R
SEMHISCERLN, 8 ASP.NET Core RYEHEARCEEER FluentValidation —28AY3IFEZR S =4 XS N AT
EZRRER. LA A mEURimeE A ModelState.IsValid, {REEZEEF ASP.NET 124158,

TERIFA/RRAT ViewModel 38 (REUIHEEL) PEREIERCEZMAFE U RERIIERPE. A
MARER R PR T BRI RNIZX A

LT ST R, R AR T SETEXT SE(B A9 325

RfE, SRR PSCIIGIE— N EIF R AT SR E AU EIUIN DB RUSE . 2 /FRIMTINE
IRy REGHRE.

BERENR, SEILURERE(IhR—MEl—tdl, BEEHiEGFNRIE, BEERERIE
A EHESFHREIGIEHERATIE.

TR AP AT R I05IE

BREMARAREQEPHITRIIE, 7 Vaughn Vernon B33 (SIEIRENIZITAISEELY B, fthiE
WIF—HAETEE,

EIRIEERLIIE, Ean<SEiREENIR (DT0) LERFRARBIRIIGIELUN SR RRYRER ARV
ik, EAILUBTRE—MERNSAERE, LEEGIRINERER S,

(EFREIEIRCFERIGE, thal, BAFREESWITNEN. £ DTOs(tbanan<SFl ViewMode) &, 7]
VIR EZ FintliRSS saimingT.

Hith iR

e  Rachel Appel. ASP.NET Core MVC 1&BUISIENI]
https://docs.microsoft.com/aspnet/core/mvc/models/validation

e  Rick Anderson. {RINISIE
https://docs.microsoft.com/aspnet/core/tutorials/first-mvc-app/validation

e Martin Fowler. FISGIERRSEMENERE
https://martinfowler.com/articles/replaceThrowWithNotification.html

o BRI
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/
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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/

e Colin Jack. §HiFIRBIISIE
http://colinjack.blogspot.com/2008/03/domain-model-validation.html

e Jimmy Bogard. £ DDD HIRYISIIE
https://lostechies.com/jimmybogard/2009/02/15/validation-in-a-ddd-world/

EFIRISIE (RFEIE)

REERFASRFETUSIER, KRECVRBENEEERIE, WIHBARTERNESREEER (kR
Segim) IEFinitE,

EFRIGIESTRFPRIFSEENN. ETATRFNE, BUBFSEESFFIRRYRSHS—
BREIGEER. ERIMET, BIER/UTENE, RUBXILER, #HaRRRARIKAIRTIE.
ek, #ifr. BERMMEIRISIEESRARESMUtITE, FERSHANRHNRE.

GEISRAEELE R, MEEESTRREEIGTATAER, ERRSTARNEM.
SISRES4EE) DRY JF (Don't Repeat Yourself) , TESCFHERT, KISERMEKERS, ERUA
FAsh, LU DRY BUIBRE, AEEARSRSEEE,

REFRTEFIRIQIE, BRZRRERS SRR ERAR DTOs, EJ/9fRSSEE API 2—
PMRNRRESE, BE, MOBMEERFNEE RABHONERER, N\ UXINRE, &IFE
RRIRRY, ARFRFBATSEIES.

Eitt, AEFRAEPEERERITNERE. BEALIEAIX DTOs BiE < EIARSS Z RGP imhY
.

= FimsSIEAISEI R FEMERE Pin R FARIREL, ST MVC RRERERSASHY web [N FEFE
. KEBDISUECEBFE JavaScript 8¢& TypeScript R5HY SPA (BRTIEIMNA) , LAK{HER Xamarin 0
CHRENBINE, SRR,

=
Xamarin #&1RF4RAYLEIE

o ISIEXAHAHETRIER
https://developer.xamarin.com/recipes/ios/standard controls/text field/validate input/
o ISFENfE

https://developer.xamarin.com/samples/xamarin-forms/XAML/ValidationCallback/

ASP.NET Core W FIHHYSEIIE

e Rick Anderson. ZRINZEIE

https://docs.microsoft.com/aspnet/core/tutorials/first-mvc-app/validation

EATA Web RZFH (SPA) (Angular 2, TypeScript, JavaScript) HAY3&IE
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http://colinjack.blogspot.com/2008/03/domain-model-validation.html
https://lostechies.com/jimmybogard/2009/02/15/validation-in-a-ddd-world/
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

(=5)
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Ado Kukic. Angular 2 FRERIGITF
https://scotch.io/tutorials/angular-2-form-validation

FEIGIE
https://angular.io/docs/ts/latest/cookbook/form-validation.html
I&IIE. Breeze SAY.
http://breeze.github.io/doc-js/validation.html

R, UUTREIESEREZAIHE:

SRR G NIZRHIRSFE -, FAHEREER. REREERENRSNRESTR—
Hitt.

MREEB—NLHFTEHANTIOIRE, NEBERFRNSEN, FIalERIGE DTO,
BEIeE SRR UL,

MREFEZIMERNNSR, FlINRE, AEREEETHENSRESEN, BERE
I #&=,

WIMEREF S ERIETER, fIRTERNAREF/RSE, EBBENMEEEER,
R R R T BRI RS,

ERSHIERT, EEFIHETTREIERFN, EANBRERIMZERR.
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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

NS HFANZITFISEI

(e FRYTE SR SR BRI SIS N BB A RIBIE . #RE)fEA DDD AiERIERRHE, ERMEEH%
BASLMES N RESHENER. (FATESSR, AT EFRIAY RIEAIXSEEERENE/NISE, "L
FRAER—UERREG Z AR RE—E1E.

raBatkE= 2

SHREIERENSER. TEEMHDEE LRSEMNTRENSRE, FARERER—TE (HiE
) BEERD FEF TREEIFH RNAIEE.

TEHEHN— EENRESH R EERRERTLURBEMAZR2H. XERIERYM—H, B4
FESUSHERRBMFRERE, BEA—NEARE. 5, TSEMTLARETF S BRE—SUEAIZERY
Kt

lgn, WNERERZMER Entity Framework MISLAEERRS, MREG—AHILREIRKEUWER, NE

RESHE, elEaEaEaarns. IRAREIIXERAR, TefriEzn (BHER) 2
FEEFN—HOERENERNER. 5—70H, TLAERMESHHERSEN, FEIFIERESHY
—&853. 5180, £ eShopOnContainers NFAH, BIEITEAMUNEXRTITR, BLRERIBAFERR

HEIEIRERS, RABFPENMIBEZAERELR. NREERNEEY, SrLURETRERIEHS
BB FRIE S IRfRRIAIZ AN,

TEHEHERFUTHENERISG, B EEIX5. FREEE. HEMWS, HREE
FB AMPQ HIBRSSBELRT, IBRBRIUSFEHIURE, ABHHEIITENHTER. XNTERSD
R LT, MIRSHEEEFRNNARREERN. B2, XNTHMEEYE, EUEFENSRIERE
BITHIUEIRIERS RS, FAEBBEAIRIFREAEERE— .

TP RERNER (MEHERFERNEEMANRE) VFRUMRE, BREEHENER
—MteR, EilE, SSEHETURRE SRR, (EREMBARIAERREN.
TSN ER RS

MNEX ERE, TUgAISEFHREERN: XTNIRIAENEBREN. B2, BRTRemERR
8. SR EEXIMEEREESRER, BULUWEART loC BRIFUTAIEMTIENNTERE
AL,

B—HH, EREHNENEHREXNESTENRERIMNNFRSE, TICEI2REMAIRS. R
FETGAZIMNBMNA. B, RESTAAIHSANRZ 2HIXAMER, BAESHERT, MR
KENENRERASRE.
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L5, g0 ERmA, SERSEHLIETES MRS (EtRF LT EERIMNBRFESNAZENRS
BE. B, BMREEAFTE LI LIRIHEERITIEIRSS Z B THZAM D VB ERIEEE
1. EALETEUARS S, . BIEMAERNHEZERE, SEEEMSHIR. EERNETH
EREE RS,

T FEHEA LT — R E 1 FE SRR G ERRIEEG T
WERPITE—NRELAERNBLSHFERE— MRS M EMR S DETEMREMRN, NNGZIRTFHE
PR E AR A BRLRIER. WE 9-14 B, (FAREENAGIZ—, ER—SugEE P NIZ(ER
WEFEHES N REZ RIS EL.

o 1, 15

> % Ju a4
( 1] ‘fni i 55 )
Order Aggregate
——————
-~
- -~ Address alve Object) \
AT T C— Buyer Aggregate
I Order (aggregate Root) <>"/7 I P —_——— T
.
l ’ { Buyer (aggregate Root) \
k ! Orderltem (child Entity) ! l T— '
~— N » | | e /
—
chavior l N — s
Vi A
_____ /
. /
Domain Event s

‘‘‘‘‘ - OrderStarted

B 9-14. FHIRtYE1F i — A I Z 1 RS Z IR —E £

B, SAFEIEITERS, OrderStarted SIS HISHATEITBRAIRSS PRIER B BDHMIRS IR
FFSE (£ CreateOrder ap<PIRHAYER) BIE Buyer MR, WEHAFMHEHECIEANTRARS
ERRAY,

Boh, AILUTHRRSRIGRENR (F5LK) =BERIS. Hla0, &4 Orderltem FSLARRTLATEERN
STHEHENTESY, EI-nHETZH5IAE . RERTUBKIXEEHHITERITE
BERE.

ERNERERERXMETSHUEEIEERERSNLIN, MEFELIMEEHLEREF. 4
RN RRFRERIA, REENZ RAREMZEE - TR ERIERNERA, MAZNA
PRI ERE FFANE AR I R B BB AMRIE. B, STEEMHEI%, MZENA
R REE AR AR PSR ERE.
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T RTRATUNENNAEFERE, BEERENRE, WIREFTNAY, EARKAILALIFERERTS
UBINERE. N, JTTRE, JRFEAMMEEHLISZERERIEMRS, EETLIKEE
SMEANZ SRAIN FRFE 12 E.

KERESWAEH R ERNERTIHRFRITIEE. RRWHFINATRRMEPIRUSRIESZ. 35
HRER, BWERNSRESEHERIEN, BRIFRABE "RE" (BMYER C# A new XHEFT

PEdR) B9, NESRFEMIFR A EBHEREMRANE. XTESSEEH bug, BEASH

RRREBFRIELRIAE. XtBER T SOLID RIFAREN. AN, AR ERRIGEIGSEE

Mz, XiERk TE—ERERRN (SRP)

B—HE, WREERTREL, WeLUBI R T ED BERER IR B ARFABAISCIL
1. %&ixap< (/540 CreateOrder) .
2. EGSMIERFHEEGS.
o HITBRNREMNES.
o  (FI%) REEWERAITUHEM (40 OrderStartedDomainDvent)

3. AMBEBESANRESMNAEFREPHRITHMEENEIERISIREME (FEXsHES) . 6
an:

o IFEKBIESLERIITII.

o BIEFRFBEXIEMRSBHIIEMEE, DIBHMRSERNSEHMAINDERE, fliNmExR
RIKEEF R

o AEEMEIER.

90 9-15 Fis, ME— NSRRI LES MUEEE, I LARMUEFRIEMEERSHEXAY
BME, 8, ARSEEMIRS ERENE NS R AR BRI MIN BRERR(F.
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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

Domain Application

Event Handler 1

Aggregate (Order)
== - RO Enforce consistency
= 1 Address value-object) \ Ve with Buyer and
rorde.-(,gg,m.e S _ | / Payment methods
[oea | | /
’ i Orderlte ! f
e M (Child Entity
R \ o | I Event Handler 2
~ havior .
| ~_F | / Create and publish
Y ~ / / >
-, = Domain Event s Integration Event to
______ S Event Bus
—————— —> OrderStarted <
\ I
I lnl
\ |
\ Event Handler ‘'n’

\\. [l Any additional action

B 9-15. —1RHPLIEZS MEE

SHEREFEEENRRERE, FAGHEGREMIMEOAINISR (WFEESNA AP ) SESCIMAR
SHITH. EXMERT, FHOEERXUTaSNIERER, AXAESRENBEFEN—D.
BERXFIET M SMzR_RBE—R, WHEHATLIHLE 0 8 n X, BATLBESARHE
NSNS IER RS MRRE .

B RS ANIERE R I E A AT RS IR INE SOV AN ASZ M 2 RIRMCAS. a0, SEIRn
TE—BMEIRVAER SN, SiFERRIN—EEHNEREF (BERFE)

BB FIZRIHE 1T E/SEEET 6,000 ZETTHT, 73T EEFELUIZS 10% HILEH X
EEBFHEEAIE,
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SE el

£ C# op, UEEHRE— K DTO ROEEEFMEEWEES, HPEa5SuEsTRIRIAENSMHER

HETEEE, WTFIFR:

public class OrderStartedDomainEvent : INotification
{

public string UserId { get; private set; }

public int CardTypeId { get; private set; }

public string CardNumber { get; private set; }

public string CardSecurityNumber { get; private set; }
public string CardHolderName { get; private set; }
public DateTime CardExpiration { get; private set; }
public Order Order { get; private set; }

public OrderStartedDomainEvent(Order order,
int cardTypeld, string cardNumber,

DateTime cardExpiration)

Order = order;

CardTypeId = cardTypeld;

CardNumber = cardNumber;
CardSecurityNumber = cardSecurityNumber;
CardHolderName = cardHolderName;
CardExpiration = cardExpiration;

string cardSecurityNumber, string cardHolderName,

XAREE—NMIES OrderStarted BHEXMNRFIEEURRIZE,

MAVKRIBAIESRH, RTFEHREIERENER, FHRIRENZRTAMANEER, W
OrderStartedDomainEvent 8% OrderShippedDomainEvent, XgfiiE eShopOnContainers HAJTTER AR
Py ISR EI LSt NR

IFNERIERN, SHN—EEFIRERIERENES, FUAMZEE. BEESRE—"
REJZRATEE, LA LEZEMEI MR RIERN. BEiIREE—TDAREEIREMER
iNPEINLA) PSP

5= THFEHF
TR LB, LRSI, AERRSHIEA,

Udi Dahan SR#J1EYH (Hlan—Le4EXAIELLA0 "Domain Events — Take 2" ) {FREESSSSKEIEFS|
&E4, TIgERE—/ 3 DomainEvents RS2, BSEERAELAN DomainEvents.Raise(Event
myEvent) IXHFRI75 AR ZBDS | R SUHEE(F, Jimmy Bogard 57 —#si8% “Strengthening your
domain: Domain Events” , tHERNRAEUBSGX,
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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/

B2, SUESMENEHSEH, BV AXIRNERER. XESUZAIENENEM, ERAESsHt
RERMEMAIT T BEREAEENSMERER. I TIURAENE, RFEXRTIRREGETR
ERIER, MAERANEEIEMFHLIERER, XESHMTEFRSEMRAGSNAEEEREX
8, BEBEEIER.

XIEATARRELE T ERTE, WT—THmA.

AR5 | &I eF Iz,

X FZENRIEZSUS SRR, BT EZ2BMESEERNE— N ESF, REERRESZ
BIEZ R RIEX AT (5 EF A SaveChanges —#) ., (IXNJ3i%H Jimmy Bogard E{EX
“A better domain events pattern” IR, )

RERSERENES AN ERLTHEMRES, ENCEREETHIERIEN— B Sa1ER
A EETREEARNESS, EE—ERT, CEENESIRADIBR—E, ATMSE
=i,

FEIRFTE eShopOnContainers (FRYAE. B, BLHRENSHRNNEIENLERN—ES
HEHFFIRP, XMIRMNZEBLAENSRH—EED, HERFOSSLAEIERN—ERD, TR
HE Entity Ais:

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
}

LB | A— 1 SEHE, REEARASRILANEEEEBPEEMEISEEHESE, WTEAKEE
7=, 1X& eShopOnContainers fY Order BERI—E8%:

var orderStartedDomainEvent = new OrderStartedDomainEvent(this, //Order object
cardTypeld, cardNumber,
cardSecurityNumber,
cardHolderName,
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https://lostechies.com/jimmybogard/2014/05/13/a-better-domain-events-pattern/
https://github.com/dotnet-architecture/eShopOnContainers/blob/dev/src/Services/Ordering/Ordering.Domain/AggregatesModel/OrderAggregate/Order.cs

cardExpiration);
this.AddDomainEvent (orderStartedDomainEvent);

i5E=, AddDomainEvent 7FixME—MIERBRESEMHHMIZNIRY, Fanksl, WASERSEH
SLIEFEFT.

LI ESIRIEEUERER, IR ERERHEE DRSS, WSRIEFEERA Entity Framework Core, X&
f£2 EF DbContext B9 SaveChanges J5i&sh&4%, WL TASRIR:

// EF Core DbContext
public class OrderingContext : DbContext, IUnitOfWork

{
/...

public async Task<bool> SaveEntitiesAsync(CancellationToken cancellationToken =
default(CancellationToken))

// 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();
}
/...
}

ERIXERAE, BLARSADIRISZENSEMHLERRF. SRRNERERBS IKTEEYS (— M ERANR
INEIREFSIERT) MDIREISHAEREFFET. B, REERNDIRES, EULRSEREED
PIESLN

HIE, SFUFREXERERPE. MRENITIFRUAIRZBMAILIBEERS MRS (ELalfEm EF
Core {IXFEEUERE)  XATLMRIFHETE. (BUIRESFREERS, HINZEGER NosQL #iERE (tb
g0 Azure SZHSEUYERE (Azure DocumentDB) ) B, @AHTERIMULERRSCII—EE. XEFAMLR
ERBIAEENAS—NRE, XBEURTERIFERS.

ERANPEISESESERASRE—HIE

T RERESHITRENES, AR TERSIUREZ—EY, XE—EFNHNEA, 7% DDD /F&
Eban Eric Evans #1 Vaughn Vernon 8§ —NE55 = — RS B9, RN ERSHIRE—HM4—
BEAEFY. 5140, Eric Evans EABAY (SUIEERENKZIT) —PRHFR:

220 ES S



T ERE IR S IR E TR E R, BETFUIE. A B R EH I, B
MERIHRR AL AT ERTBIRIER, (5 128 W)

B, HWRAE—TRELH L T SFEHE—T B 1K G LA TN SHNY, BHEFRZL
—EMH.| BRI T2 FF DDD R FHIRAE—H I, — 1 EE T ZZR — 1 RATE
BE— B E LT I E RIS E .

XNFRERETHNENES, MARBBRSIMRENLARNES. XMEERETEMERIT, &
FEENNHEEEESTYT REFPRNAMEN BREFPREEXRN. BEsT RNATFEESD
RAEZEEBNNES—HUNELETEZRE—BMIONS. USEEFAFTERFENEN, T
B, WAERERTRPEEREREEFERTES. IREEREREES I REZEHITREF
EEE, BABFRESAEREGEENIZEARERTIRE EMITIRIT,

PAM, EFFARARFIZRAIT (£ Jimmy Bogard &) HRBITBESNMRERHIUTRENES, BREH
XEEFIMIRESHEENRGCIRIEREXIIA LA, 540, Bogard EXE "—MEIFAIIHSE
g hifiE:

VEE, Forb R E I FR LA EEES F, (B1—EHE 5| R E G EE
[.] RN HERFEE LRI, Fell HFFE 0 REY I .

INRERRFIRES AN IRIUESEY, BERNECHFESXEEHNEIEFRRIER—F5F.
g0, WNER EF DbContext A SaveChanges 73iAKM, WESBEIRMEEXN, SEMRBEXIITEHSEMGL
R SCH A AR EFRRIERIZESR. IXRZE 9 DbContext FIEMIEREEIENAEN A SEER" .
[EHitt, DbContext MRER—EEENISRMPHELOMLHIZS MEEENRILE. X5FFA Web API B;
MVC RZFHTHY HttpRequest BIBEIR—2IAY.

SR b, XFMEE (BRFESIRE—EM) HEEMY. XENBURTERITIREN S FERIR
WHEREFHINE. ERBRTHREERT RIRSS (BYAIERSESIEERENRISIA/N) . B
RTEEESEABEPHES OB, AARE—HMETEESRINE, LERNERSHIATEEARA—E
DR FEELIRM=1ENE. ZREMIRMRERGHITEN /G, SFMEEEDIREHRTRAEE
HAMEEF A RIEEWER, WREZERBFESA—E

—MRIFAMETRIERY T AR IS AR ERMOEIRER T, MBI LUEARGSSH—E
7. ZIE, SRS SM IR SRR SRPNSH TSN —EFHE THM=ENE. b
EREE— 1 ErERN—ED, [EGHTRANSHT, Eh8ES SRR ERETITE.

e, EaLUERESHENGE. BRSVIIGERTGE - BfERRNESERRZZHS RS -
2 EF Core FIXREUBRENRERNSGE. TFSISHEFEREZLNHEETHEN. BtEE
eShopOnContainers 1T RHARSEERRIG A,
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http://dddcommunity.org/wp-content/uploads/files/pdf_articles/Vernon_2011_2.pdf

18R, SR LRSI RENS BT IR GIE L —MRAITFEZR _mediator X3
SRHA? KSERURRBS I BRI RAT TS X,
TUAFHRTRIEF: NBHEIEALIRERRIIRSS

—BREB oK RSN, BRE-LRHEHNTHIMES MEXIGIEEFERRT LBREF IR E T
ZEHRIBIER.

—MITEREERNHRRARESRMLE, TRETRSDEMARARFHRISEM. Mt TE—
{ER, BENHEERGIGETESMRTEN, RARFECEEHRE (AE—WSNEERE)
RLEBIX SR,

BEHRNR SN SHMERFNS AR loC BeehFERRENTM, LMERTLASSHERIEE
HoIREIME, BREIER, SRENEMHAFHIRERRERBUITENSEM. B 9-16 BT —1E
HLRITTIE.

loC container
Autofac, Ninject,
Castle Windsor, etc.
Get All Handlers per Event

Event Handler 1

Domain Event Dispatcher Transaction Infrastructure
— . .
= Mediator pattern with —
publishpsupport Dispatch EF SaveChanges(), etc.
events
Event Handler 2
Handle

B
Domain

Event Handler ‘n’ List of Domain Events
Action i’ D Raise event
ction 'n
Entity

[E19-16. (& 10C IS EEL T

ERILACIZERNEEMN TRE CLIMXTTiE. B, BhALIER (40 MediatR F) AJABRY

Fe, HPEREFEEFERR loC Bt RIAUERERE XAEOMERENRIA/ 2RI
i%e

ERB, HEEER loC BT IMEELIEIEFAIZEE!, 0T eShopOnContainers BIITERRIARSS
RS RRR:

public class MediatorModule : Autofac.Module
{
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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

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 ...
//...

REPELEdENESHINEEFNERSE (55
typeof(ValidateOrAddBuyerAggregateWhenXxxx) , {Bf&a] USRI EMSEEMIBEFREMNIEFE
) RINRE SIS HNIERFERSE. HTESEHCERFELIL T IAsyncNotificationHandler
2O, B REESERXYER AR TMATERISE NIRRT,

YR T RIS SR

LA MediatR BF, S PEHMEIRRFXMERA IAsyncNotificationHandler 2 HERASAURHAY
SHRE, WTEARBHR:

public class ValidateOrAddBuyerAggregateWhenOrderStartedDomainEventHandler
: IAsyncNotificationHandler<OrderStartedDomainEvent>

RESMHNEMHEEEFZBNXR, JLUSERMITE, MediatR THAILULIIENSHRIFTE S
SRR RUR B SRR,

P Bl nE s

RE, BHIEREFEELINBEREFENRR, XA AR RS E SR E A MYER
&, HTEEEIERRMIEEIE. T%! eShopOnContainers BISTURE{4ANBERID R 7 —FhsCIL 5
=X

public class ValidateOrAddBuyerAggregateWhenOrderStartedDomainEventHandler
: INotificationHandler<OrderStartedDomainEvent>
{
private readonly IloggerFactory _logger;
private readonly IBuyerRepository<Buyer> _buyerRepository;
private readonly IIdentityService _identityService;
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https://github.com/dotnet-architecture/eShopOnContainers/blob/dev/src/Services/Ordering/Ordering.API/Application/DomainEventHandlers/OrderStartedEvent/ValidateOrAddBuyerAggregateWhenOrderStartedDomain

public ValidateOrAddBuyerAggregateWhenOrderStartedDomainEventHandler(
ILoggerFactory logger,
IBuyerRepository<Buyer> buyerRepository,
ITIdentityService identityService)

{
}

// ...Parameter validations...

public async Task Handle(OrderStartedDomainEvent orderStartedEvent)

{
var cardTypeld = (orderStartedEvent.CardTypeld != 9) °?
orderStartedEvent.CardTypeld : 1;
var userGuid = _identityService.GetUserIdentity();

var buyer = await _buyerRepository.FindAsync(userGuid);
bool buyerOriginallyExisted = (buyer == null) ? false : true;

if (!buyerOriginallyExisted)
{

}

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.
}

FERSHEERFRBRIANRNBEFRENSE, RACERTEUMREEERE, WE T —ENERY
EMZMOHAR. SHCERFEALEREEMISOEM.

TN FE I EEL BRI RSIL RIS FF

RERECIREENEREES MRS EESMHEERERN. XWANR—IEREYE, BB
SRR ER SRS IERE R A 1.
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TMRFEHRIEE

S0_ERmIA, (EFRYuEEs4 eI LARRHE SCIRTUE P B EROBIERS. 3 DDD KIEKRiIRBARYIE, HUERER
WHF KRBT PRSI RENVENER. B/, ATEFRITT RIEAIRSEER SR\,
IBERRE— SRR G ZARIRE .

Hith iR

e  Greg Young. {+ 4 2MlkEM
http://codebetter.com/gregyoung/2010/04/11/what-is-a-domain-event/

e Jan Stenberg. Sl EHIRE—HE
https://www.infog.com/news/2015/09/domain-events-consistency

e Jimmy Bogard. —FEEIFAISTINSE(HHET
https://lostechies.com/jimmybogard/2014/05/13/a-better-domain-events-pattern/

e Vaughn Vernon. BESigit, BT57: ERSHEIIE
http://dddcommunity.org/wp-content/uploads/files/pdf articles/Vernon 2011 2.pdf

e Jimmy Bogard. SR{CIBAIRIE : SMikSH
https://lostechies.com/jimmybogard/2010/04/08/strengthening-your-domain-domain-events/

e Tony Truong. {FHFHIENRE
http://www.tonytruong.net/domain-events-pattern-example/

e Udi Dahan. i{TEIE S EIERYTIFIRE
http://udidahan.com/2008/02/29/how-to-create-fully-encapsulated-domain-models/

e Udi Dahan. §lsf=5{4 — 2
http://udidahan.com/2008/08/25/domain-events-take-2/

o  Udi Dahan. §Tls5{4 - $kE
http://udidahan.com/2009/06/14/domain-events-salvation/

e Jan Kronquist. RERMmEHEH, EETI)
https://blog.jayway.com/2013/06/20/dont-publish-domain-events-return-them/

e Cesar de la Torre. DDD FI{{iRS3 5 MarRRYSTIN =4 SRS

https://blogs.msdn.microsoft.com/cesardelatorre/2017/02/07/domain-events-vs-integration-events-in-
domain-driven-design-and-microservices-architectures/
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https://lostechies.com/jimmybogard/2014/05/13/a-better-domain-events-pattern/
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http://www.tonytruong.net/domain-events-pattern-example/
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/

$ A . t — u

S A EEEE

RIS BRI T MRS A RSEIE (DARSIVSIEE) (RS, HEAOHTIE
STEAOSTRRACAEASERN, FUAAEHIAY EF DbContext,

BRI

BRI T HSIERTREENETE RN, HPOMEAHNEUERRINEE, REEENERYE,
FHEUTREYE N BT R SR R SRS E R AR T TR, NREFERIT—F ORM K, LY
40 Entity Framework, H3F LINQ Fl5&288Y, SCHIRUIBHEN T . XAEEILIE T TFEIERAEE
EMAREERDEE.

RN R AIEREIERNA. £ (RWNARMIER) —HB4, Martin Fowler g0 ik
TehE:

CIE IR TGRS, B2 AP TEXIRESHIERE. & XIS
BEER, FHICMIERLE CIHARBBES IR, MBS LY, TR T IRAEEIE
HEFHIXTSREL RN LRI LATTHIERE, FEHR— 1 BN S BRI S FAEL . ChE
S FFE SRR 72 B B RE T /= Z 1B T e 0 B FLTEE [T R 2R B e

FENEEEX—T B

MRTENRENERGR, BNSEIE— e, 2T DD R AHMIRS S, EFfEdEEE—
RENZZCH. XERENEIESRERE—HIXR. HEHREGHARENES—EE. Akl
BIHECBEERHEE (W CQRS AR) , RAEIRASEEERRS. B2, S5WE - &,
IR R B IETNER SHRIZH.

BEAX L, AU sUE kBRI ESEERZIRTF. —BLMETRES, €1
HALUBE ES RIS B &R+,

SRIETIA, ANERMEMER CQS/CQRS ZEMIRT, #MEEIERHMEEE FRERNHRIT, MITEERRE
GRY SQLiER., XMOLLEHERIENS, RAGILUERMERHIUMFENR, AEXEERRZ
RETRIRNIETRE. XLEIRGRATRTENE S A A,

NRAFAEEMEEST, WERISESNEFIRNASERTERZINAE (Ebal Web API AR
) SEaSNESRTKEITERIENSS, ERCHENSIEETIRESENIEE. BERm<S
EBEEERFPENREIE, AeBIESEEREFEPRINEEENEE (W) .

HNDAERGERE, YTEIRERRANE—1EME, ME 9-17 Fim. ATREREGRERSTRY
MR ZEHEFSES—EMEN, SN ZKEAESEEREPRIEKREIE— I ChE.
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http://martinfowler.com/eaaCatalog/unitOfWork.html
https://www.amazon.com/Patterns-Enterprise-Application-Architecture-Martin/dp/0321127420/
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E9-17. Bf. FESHIEEZITHXT

EHET CEE— 1RSSR

LUXEHF BN CERITEENEN, BRI RERESREE K. BILISIE—NZESHE Ok
B, DR ERERSLASER, BmIRETE(1EE IAggregateRoot tRiciEM,

Hia, EEMIMNES N CHEEIIEBBNAERERO, BINTATR:

namespace Microsoft.eShopOnContainers.Services.Ordering.Infrastructure.Repositories

{

public class OrderRepository : IOrderRepository

{
BMFENCHERZOSSILZEUAY IRepository #2:
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public interface IOrderRepository : IRepository<Order>

{
Order Add(Order order);

/...
}

Hsxt, BEiFARARILAIEEFHITAOE, IS eHNISNERIREEX. SW—NZENEHEE
B, DARRIEAERNCHEMSERNRS. BIITE IRepository EAPERAIZE, JLUMREEZT
PRLCERIE, ARBANT AR

public interface IRepository<T> where T : IAggregateRoot

CIFRE B F i i e /i A (i
BRI SRR D ERR TGN AERERF. iTF, BTl AE, mAREMSE
1, FrLACHESHIHRESZ TIAEIXA BR.

SNRIFMA, FNAEUHEEEEAITZCMEIED, LUENBE (FIa0, B89 Web AP iRSS) AE
BT SO SE I SR ERZEM R, BITXMSTUAIE Web APl N FBRZ AR AY=HI RS fERKENE
A, B LASCHIR RS IR AR R E SRR ARSI B, XMEERIo T, EEETLUAE
BEREIEER, SR LAEEFHE TR ARZ BRI ST,

SHIEFRNEZIRESAN, FEENRE, BETHEFEETHENUHRERN, RERE=. &%, KX
ENNISSTBEXENNE., X, SEFECRURSRETUNTHIMURNER, UBERA—H.
ETHEENUTZERATARETUL. BNLEEAERBETHRETUL, ROBETHIEERN
SERkit.

MKEROBRAERERTTUN, SHNBEEERFPRIFUEELAR. ERECHERERME
. —BEEaZEEN T MEsLiR, ERECHEIBIERFRFE]. XEEENEETERENE
StEiEtIE A TTN. 7£ DDD FREREFEN—ZMHLR,

BRI SIAZLHEHITIZE (DAL 38) HatigXsY

LR EERTEIRLIE T EESANERE. SHERTRBEIERC A TIFRTYR L
(£ EF H{£F3 DbContext) HUTHIERE, (BXEAREASIBIAIT,

TRBTRMMTSNMEAN. EMESERRMRENANEEZRM. BRti, EERE—MIEIRrE
B (BIan, fEuhsERt) . FrBRviEAN. BEFOMRRSESERNSZSHE, XEILREEIES N R
FEESENE.

SRENAERMCIE NAGSRIRIR, SMNFANREREEIIT. BTSN BEISSREIEET
PR REFEET TERTEI. £ EF &, T{FRTRIIE DbContext SLHL.
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ESHFET, WEEERXR RN EE ST LSRN e FaO e BR(E A — R0 aett. It
Hb, BRED T HESIEER ENESHEE, RAMBHIEERIFREARNESH—EIDRR. S
REEPUTIFZIRMATRIFALL, XFANEABER. B, Arik+rI ORM BB S ER—FS
ZAEIERME, MARSNIFRIRNESERE, KMCEURRRITIT,

B Eiate

EFeEMNERR, CIZEEN CHEEERN, XtBE%A eShopOnContainers FITRFMIRSZAIA. B
Z1E DDD 2itdh, BEZEE NETHEMF AT, EHARVEE,

g0, Jimmy Bogard fEAATIRHEIZR IRATR:

XA FEEFREARIRIR, FeBAITERCHE, FER I EN NG T R=IFA I #IFIEZEH T,
XE 1 AF6iEL DediatR (& Command AYRE. FEalLUEBIFAELEHIGED, FHFHTERT
TEH TSN GIR, FEEET= mock BHICHE - FoTAF B ST HIF P T,

CQRS EHEZNITHFECHET.

BRI CHRER, BERNFNEIIERI DDD RIHHAERE, MERSEXE SRR —H,
FEt, BREANEENS I ERCHEE.

Hith55R
CiEEN

¢ Edward Hieatt 1 Rob Mee. Bfifi&Ez{
http://martinfowler.com/eaaCatalog/repository.html

o  CfEEt
https://msdn.microsoft.com/library/ff649690.aspx

o  CfigiEz: —HMERISA SR
http://devig.com/repository-pattern/
e Eric Evans. §ifIEEN&IT: PREZOLERERITZIE (FE: SIECHEINNITE)

https://www.amazon.com/Domain-Driven-Design-Tackling-Complexity-Software/dp/0321125215/

TAEERTTIRT

e  Martin Fowler. T{E&ciast
http://martinfowler.com/eaaCatalog/unitOfWork.html

e {£ ASP.NET MVC MFRSEIR SfEFI TIESRTiR

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, SMREIIMIE (Query-specification) Rx(, B—MUEIKaNRIHEL, #iRiHARRERY
HH IEAYHEFRS TUEEE X AIEIA.
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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

AR BT — N USSRENEA, flal, AT7THEEREL=RISIRER, BaILIE— N HEY
EEINSEL (pageNumber, pageSize, filter &) A9 PagedProduct #it&. 7AfG, TE{F{d Repository
FiEs (BER—Lst () ) P, FZ— ISpecification XI5, HIREZAUSE TTREINES.

XA T,
o MEBE—NMETLUTIEHEIR (MAXXE—HE LINQ RIEX) .

o FUSHLARMBHTRTTNRRERIERR. MREFEXMAMTH (Fia0, £ MVC IRE
2{FF0 Web API SR{ELIR SRS ) |, ATLURMMERE.

o BALIERMEREREIRENEIERIN, IMEERRLMIREIFEREE. XERTE
Web NAEFFHTIERMNBENTE (XEEFAE—MNFER) . FAEUTEFHEELNRE
XL RITHL.

TEERASAIREIIERE eShopOnweb

// https://github.com/dotnet-architecture/eShopOniWeb
public interface ISpecification<T>

{

Expression<Func<T, bool>> Criteria { get; }
List<Expression<Func<T, object>>> Includes { get; }
List<string> IncludeStrings { get; }

}

FEENETF, BUBBAE{#ER Entity Framework Core 2.0 SCERHMEIRTC, LARIEI MRS
Repository ZEhfERHTE.

BERR: SRR —MEARED, ATLERARNGNEN, WTEREERTH=. F—h
&/, TRELRIRIEESTVRYY, (BEREBTILREANAIRIESINE (4 Ling FIFIATN) A
R,

Hith iR
o HMEIR

http://devig.com/specification-pattern/
e  Evans, Eric (2004). {Aia3RE0i& T Addison-Wesley. 55 224 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

{3 Entity Framework Core SEISZ BEEIHES

FEERXAREERE, tbal: SQL Server, Oracle 8¢& PostgreSQL Y, EINAIAEET Entity
Framework (EF) SCHFAE. EF 3785 LINQ FRIGAEEURHEREREING S, RS EIIANSTA NS
YERERIE.

{79 NET Framework B9—&B4%>, Entity Framework BR<AIEE. EFEMA .NET Core B, tBRAZER
Entity Framework Core, & .NET Core —#£, BRILUZITTE Windows B#& Linux £, EF Core X Entity

Framework {77 ZE2MES, I 7 E/NRIIEEMREX0H,

Entity Frameowrk &7}

Entity Framework (EF) Core @— 2%, A BHEFEMRITMAEZREIRE BRI, 7 2016 &
F#35 |\ .NET Core,

HF7E Microsoft XA ELREM T XS Entity Framework Core FI/ME, IXEEA RIS X LS
AOsERE,

Hith:=iR

e  Entity Framework Core
https://docs.microsoft.com/ef/core/

e (@[ Visual Studio B ASP.NET Core #[1 Entity Framework Core A\|J]
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 RIEfZEHS

M DDD H9MIRRE, EF — N EERENREREEFER POCO KISHISURSLIR, 7E EF RiFEHFRA POCO
RRLSESElR. WNERIEER POCO SUSEIK, ERITHIBIERISMERAWER, EREIEFANER
ERHZEERRRIRN,

R{E DDD 183\, BN SRR RuE T ARMMN, LMEELIEHHAISESHRHET LAZSIAR R
2. WM. FEit, /£ 0DD 1, ARWFATFLAFELAESHEENRARFIME. Bk, 8
BRERELLEREFINEAMANTUERFRABMES, MUREREXEERN, MZRERTH
MIHERAE.

M EF Core 1.1 FFR, AT #EXL DDD &K, ERILMEAPERAFR, MARAHAEM. W0
RIEAFELRFRAILUEINGLR, SRS USEFRMAERM. SR LERABRY
BHIRERE,
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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

Elth, EIERTLAUBISEEZEEY S IReadOnlyCollection<T> AT EM, WESHTRITAE, &
BPFABFER (W0 List<> ) 28F EF $FFA4MK. LABIMRART Entity Framework MR AR EE S BMSIF
ICollection<T>, IXEREEAFRARAILMEARLAENEBHESKIRMSMERINE . XFeTEe
M5B DDD fOHE=tE,

EAFFRIEE IReadOnlyCollection XWRETATLAERFABIES, W T™MCBF:

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);
}
}

iEE Orderltems B4R AE(#FFI IReadOnlyCollection<Orderltem> # RiEifE], ZEAERIER, EHEib
BILABGLEE RIS MNEREE#T

EF Core it 7 —FSIs R BRI EIWNIREURERYTT R, MARSRIIERE., BE4E NET POCO
58, EAMSHEESLIIEIRAR. MZMEHRER, BEEREFRIEIEENMET, EREERY
OnModelCreating 55 R, S=IBEIF EF Core BT BHIFERFA) Orderltems B4,
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// At OrderingContext.cs from eShopOnContainers

protected override void OnModelCreating(ModelBuilder modelBuilder)

{
/...
modelBuilder.ApplyConfiguration(new OrderEntityTypeConfiguration());
// Other entities’ configuration ...

/] ...

// 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
/...
}

HIMFRAZERMAZREMR, Orderltem SREBRIFAZE, MMIEEEB— List<Orderltem> BH—F
. B2, SEETEMAEEE AddOrderltem() 757%, AAFERNTERRNIIFIN. FLL, 1TAFEUEREE
—ie, HEERBFERIZUSREAIN AREPEMRE—EL
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{§[ Entity Framework Core LI BEN &1

FEXNEE, CERER—MEFUTENRS, BI{EHEIT (EF Core Y DbContext) WIEARIEHERIAME
UIBRIZE. 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)
{
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;
}
}
}

T=, E/94, IBuyerRepository ZMRBEMHREE, (B2, CHESTIEEFAMMEMEEEST
EJZEI’\J,

/|

EF DbContext IBIHKELFENIRLLELIIERLEL. BER— HTTP B EEAHSN IR, X5
F loC 588 (FJLAfER services. AddDbContext<> BRIgE) FHIBGAEGRERR (

Servicelifetime.Scoped) .
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ECIEFPLIHRIG% (BFf. FE5S5EE)

BN eMERT, BNIENBRENEEXRSTIE SRS AMLSE. BCAEREH
HEXMNEMZAFEE——XR, ZEEIRGRTAIRATEETEER EF XRERBEIRARFE
K. Blan, L7 AIRERENRX TSRS MIFR .

T eShopOnContainers HTEAGIARSSHIMIE S T HEET CQS/CQRS, REZHNIEFEAEREEEN
NEHEPIIN. FRARFUBREIERNEMEZNERNEKE, MAZRTRS. 81MRE1
BENCi#EF] DDD, AEEENNAZHEEN CHEBE—LEHNHESEHE EREEHAXE
WHVEUERYTIR. I8N, BuyerRepository GHESCIN ¥ — FindAsync 737%, BN FBEEERIEREK
FFERIT B ZRIAESERNLRERF .

BE, Maifmt, EETFREEIAN CQRS Higd, (FHAET Dapper RIS, EIESLIN 7 EIRENAYEL
BRMEERESZE s BANERGE.

XL EEX CHESERHER EF DbContext

Entity Framework DbContext 88T T{FERTAICHERT, FTLAERBEAIABATGER, LM
ASP.NET Core MVC R9f=Hlgs. XZ2ERTLABIE&EIBAIEIN, ELalfE eShopOnContainers FIf
CRUD BRMIRSH. AREHENIERIERT, BRsEREEREA DbContext 38, BMEIFESHA
AR EBIAREE.

B, ELIENSRIHRSHNAER, SCHBEXNCHERM T 2. TIFRTNemEIlR
THEEMBEFAR, UMESNAERMOUEEE RS, SSXEEA TR ESIEENS
&,

£& 9-18 th, EAILABEIAERCH (EE(#R EF DbContext) SEAGIENXEI, X{HEELIXLE
BHEENES.

235 ES S



AMEFRCHE _ (EHBHE
M 2E B R R SRR L P X ZEE— M MRE

Pl AE BRI HGERENNIL

Web Server Web Server Web Server
(Kestrel, IS, etc.) (Kestrel, IS, etc.) (Kestrel, IS, etc.)
| | |
Controller or Controller or Controller or
Application Layer Application Layer Application Layer

DbContext
Repository
Unit of Work (DbContext)

Entity Framework Entity Framework
= =

E]9-18. [#HEEX CIES{EHFL DbContext

BRIURA SRR, SIS CHEEE ST LURIEAN TIFRT. BENRUCHMES T, HR
FEUEBN TFRTREE TR,

e, SERMNXEINAENRER, EISEEMRKEGENZWETE ASP.NET Core RITIRRY, LIRIAERE
fERORS R, EREINITEIA.

a
i

2, BENNCHEEEEASHIERRSHINNERT, BRIt RERAE. R
AL i@ Entity Framework i5IE)SCiREERE, NE(IREETIY, MREmiE, XE

Eifj]

s,

T

&

G
i
W i i

]

SNEREIZ(EA DbContext, MIE—HIEREEREBTIAEIERINEFFHRI SQL Server iz{TERIT
. BBAEAERNSNECHERINEHIEIMNSIMELRYE. J, ERLBERIK MVC =4
5.

loC &F25HHY EF DbContext 1 IUnitOfWork SEf5ll&EasEEE

DbContext 335 (LA IUnitOfWork SWREE) HJeEHEER— HTTP i53SEERMNS N eigZBHE,
a0, JBIEFERATIRENIMEZS N REMBEXE, BB UNERRAEFERT ZNCHERl. wIitg
HAYZEEO 1UnitOfWork 29UsERI—E8%, MAZ EF Core 2881,

N THEIX—r, DbContext XFRELFIATIEHEIRSZHIEREHIZES Servicelifetime.Scoped, TR
AY ASP.NET Core Web API IIE =, M Startup.cs {4HY ConfigureServices J5 5= &R
services.AddDbContext 7E loC 258873 DbContext RURHE, IXEEIARILEREHE. TEAIASAB
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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));
¥

ServicelLifetime.Scoped // Note that Scoped is the default choice
// in AddDbContext. It is shown here only for
// pedagogic purposes.

)s

ARLE DbContext SEAMUIRTECE /Y ServiceLifetime.Transient 8% ServiceLifetime.Singleton,

loC BeE R ECHIRY S EHA

Eh, BENEGREBEIRENIEMR, ( Autofac AT InstancePerlLifetimeScope ) , tBEJREZEHF
SHY (Autofac #fY InstancePerDependency ) , {BERHFERIEREEDBERRN, SRS ERNFLSE
BB

// Registering a Repository in Autofac IoC container

builder.RegisterType<OrderRepository>()
.As<IOrderRepository>()
.InstancePerLifetimeScope();

T3, WIEKE DbContext IREBANEFL, (InstancePerlifetimeScope) Z#p/EHE (DbContext HIEKIA
E nERE) | BN CMHEERREAEGER, TSR ENF AR

Hith&=R

e 7E ASP.NET MVC RIFRFRCIl SfEF TFE izt
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. {§[ Entity Framework, Dapper #1 Chain l & fi&tEzEINREE
https://www.infog.com/articles/repository-implementation-strategies

e Cesar de la Torre. ¥fEk ASP.NET Core loC BE3IRZRILEASEEIFN Autofac 1oC BEELHIICE

https://blogs.msdn.microsoft.com/cesardelatorre/2017/01/26/comparing-asp-net-core-ioc-service-life-
times-and-autofac-ioc-instance-scopes/
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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

RIRGFTRREIERIREIENRFEISIEENREIE. IEGEEEZITURLR (Hln, FRETR
Q) WMIARTAERGERAIEIEESRN. EF BESR L& XMEIRITHY, LIEMRTRI "REEM
A7 " B "EREWRNEMN? " R, OEEEETLEMARIE - fl0, {FAERREMEE
LLId R,

REBAE, B LRSS BRIETZIES DbSet<TEntity> BHHERNE, BEEETERELTXH
HOSCUR, GNERIZBENLELAZR DbSet<TEntity> (B, NIfERRE.

HIERICS Fluent API

BIFZ8/MN EF Core %, HAPAZEAILUBIIEEA OnModelCreating 73, 5FHIEUREIRICE, Fluent
API HTEK,

FIETRCOIVESCAREIZE AR B, M DDD AEXEERERAMRSI. XERNEERSEIR
MEURERXNEIRRCRISRGAEER, 5—J5MH, Fluent APl RIEMEURIFANEMIEEGES XS
HAEMMRSIN—FPI5 8%, EASMEENGETIRMY, FESIHACEMIIRES.

Fluent APl 5 OnModelCreating J5;%
N ERmA, FTERLITERRES, EAILAE DbContext 28 OnModelCreating J53%.

EEZERAHE, eShopOnContainers Y ordering HBRSSSCIL 7 BVAYBRESFIECE, W FASAT~.
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// 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 => o0.Id)
.ForSqglServerUseSequenceHiLo("orderseq",
OrderingContext.DEFAULT_SCHEMA);
//Address Value Object persisted as owned entity supported since EF Core 2.0
orderConfiguration.OwnsOne(o => o.Address);
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");
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SR LAER— OnModelCreating 737 AiRERTERY Fluent APl BREY, (BERIFIERITOX, F
BBEZNEESE, BN, WRBIFR. TEHENTEIAEE, g RdiEEkEE
REIRISLIRSEEY,

EIFRIRBRER 7 —EENENFMES, (B2, EF Core UEREEIMMIBFZIET, FEUITERAIZA]
, LRHEEERSHISTMUBEED,

EF Core B9 Hi/Lo E*
BIERIEHEBNAER, BfEET Hi/lo BiEFAXBEFAMIREE.

Hi/Lo EiAEZEM—EIRER. BERR, Hi/lo BiETLIARFITOERE TG, MAEE
ET RS TRMERIEERER . XEEERTLNIBIFHRERRRRT, MGERAEIEREFS ID —+,

Hi/Lo BiximA T HEZ FinMASEEEREPEMR S (d BIE., EXEREEREREE. BT
UTERR, W&EEREHE:

o  EAEATIERITER

o EAFEHT DBMS FFFIERESAAYER

o 5{HERA GUID ARE, BER— " AEIRRFT
EF Core {#F8 ForSqlServerUseSequenceHilLo J5i%3 4% Hi/lo B5%, WNaIERIGIFEI=.
BETFERTI 25 £

{SEFBM EF Core 1.1 FRHURRIRIFFIE, ERILIERISEURRSIRGIZIFER, AILAAMERSLRSRTRYE IR
t, MARARKBRPIFIRFEFER, MTAFENTAINBLERNUHTREBRE, BEERAEFR.

SR LR NFZER B ES, 540 List<> FERITICRIE. LpiEE( NS I SusiER SSE BRIz
REIX—m, (B2EXE, EaLAERINEEER PropertyAccessMode.Field FeERIHE = =ACHE.

{Z EF Core FHB/FZFIBIE, HEE MG FIZEIEEE D

£ EF Core F, EFREMERABHNIASEEGAFENEN. XEEHIIESIRSEEMZOR B
#9 ChangeTracker Z&Fh4EiF,
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https://vladmihalcea.com/2014/06/23/the-hilo-algorithm/
http://stackoverflow.com/questions/282099/whats-the-hi-lo-algorithm
https://docs.microsoft.com/en-us/ef/core/api/microsoft.entityframeworkcore.changetracking.changetracker

LIS

IFAIfERTENR T BRD N RRTARRE, HASHRIN, £ARE (Query-specification pattern), 2—FPEIKENIR
TR, Wi AR HE YGRS TUEEE X EIE,

SRR EE — PNUSRENER. flal, ATHEERRELETRNSRES, BILEIE— N HaE Y%
EEINSEL (pageNumber, pageSize, filter &) A PagedProduct #it&. 7AfG, TE{E{d Repository
Bk (BEE— Lst0EZ]) &, B ISpecification X5, FRIEBIZIRIETHINEIA.

TEERMEIREIEEEE eShopOnweb:

// GENERIC SPECIFICATION INTERFACE
// 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; }

}

RiE, BREAEESRIITSEIL.

// 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; }
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);
}

}
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https://github.com/dotnet-architecture/eShopOnWeb
https://github.com/dotnet-architecture/eShopOnWeb
https://github.com/dotnet-architecture/eShopOnWeb

TERYEEE R basket BY ID, EEER basket F/BAISEZAY ID NNELERMHY basket SLIK, EIE
BUINEL basket NIMEES.

// 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);

&fE, EALIERZER EF Repositofy ANAIEFXLAIERILSERISEURSREL T HHTITIBAHRRINNEAR
RAVEE.

// 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
return secondaryResult
.Where(spec.Criteria)
.AsEnumerable();
}

BRTERTIREE, WBETLISEREEIEIIZIN, SEEERBLREL.

REREYNEiEEPIRE IQuerVabIe (B CHEETERE(IROE —AERETEIERRN. &9
LAE EERY List 75 ERIXFIE, %75 AP ERTERY IQueryable REXERE—ITHUITESBH
BRHRIEIRZAT, *’Q@Eﬂﬂ’ﬂ@éﬁﬁi
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https://github.com/dotnet-architecture/eShopOnWeb

Hith iR

243

=gt
https://docs.microsoft.com/ef/core/modeling/relational/tables

{§6F HiLo #1 Entity Framework Core 4Rk
http://www.talkingdotnet.com/use-hilo-to-generate-keys-with-entity-framework-core/
RaFR
https://docs.microsoft.com/ef/core/modeling/backing-field

Steve Smith. 7E Entity Framework Core R} ES
http://ardalis.com/encapsulated-collections-in-entity-framework-core
TFEHE
https://docs.microsoft.com/ef/core/modeling/shadow-properties
SR

http://devig.com/specification-pattern/
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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/

{5 NosQL #iEEAFAISA RIS

HIREA NoSQL HUERENEUEEEMEEN, BARBASFERZEIU Entity Framework Core A ORM,
M2FEAE NoSQL 5|Z224taY API, EtiN Azure Cosmos DB, MongoDB, Cassandra, RavenDB,
CouchDB BY#& Azure Storage Tables,

BR, HIEFER NoSQL #EER, TEEXSMEAVEIRRE, il Azure Cosmos DB, MongoDB,
Cassandra &}, RavenDB A, {§F8 DDD B&HAiRITZAEELS(#EF EF Core FRfAYERD S, IRBIER
B, FELMENENSRE. B2, RE, HEFENERENERRIT.

RS SRREIEER, TLUSRELIMABN, FF) ISON HEHERN. B2, WA
EHEBAENAERE, BIEENERRERR. HEM NoSQL HUERER, EYHAERSTIAERE
tR3R, BRLLER EF Core EARE, RARANEIERZRN.

RIMETEATHSA ISR, MBEET POCO STUCKTIEITIEE, Rt (RIS
B, BRATTAERESTT S EIRRAO R A MR, EERMERAE] NoSQL, #ATT, SR
HRENEIT, FRNRERERASEMESR, RIS RESIRR NoSQL SURRERE
IERREE, MERARETARES, RAEEFAR IR,

plgn, EXESENEEET, RSN FEGREETLUN. EXAEERFT, s e
BEMNFEEERE, EAIEM EF 52U UNION ALL iXHERY SQL 1BG). XX RBEMREREF NosQL
HEFEREREFNTEEEANER, CAEAESIE. CHIFEETARNEEREZNIERL
TRRERRERIRHERIUEREL,

{£F NoSQL #EEN—MFALRLRENIFNEN, FLUERIRERIRGT, THRELERXRE
FEEEARE.

EETRAERIH USRS, BBEER NoSQL FINiESREIEE Sl FERXREIEEESS
NERTHRERBERMENESEEIREETFIRIE. Rfe, SULUEEXE 8" hEaEe
BERERIFBER.

BiEN, TEEFSASSMAEERERERT, THEAY JSON RIBEITHRASHIRGISIIN, SRUTFHRIE
eShopOnContainers 7~ff|FSCIIASTT B EE, (BEAZEER EF Core,
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"id": "2017001",
"orderDate": "2/25/2017",
"buyerId": "1234567",
"address": [

{
"street": "100 One Microsoft Way",
"city": "Redmond",
"state": "WA",
"zip": "98052",
"country": "U.S."
}

15

"orderItems": [

{"id": 20170011, "productId": "123456", "productName":

"unitPrice": 25, "units": 2, "discount": @},

"id": 20170012, "productId": "123457", "productName":

"unitPrice":

15, "units": 1, "discount": 0}

".NET T-Shirt",

".NET Mug",

Azure Cosmos DB F1[E4H) Cosmos DB API {§1}

Azure Cosmos DB 2 Microsoft X3 ES BN RN o X SR EIEERSS. Azure
Cosmos DB IRtiEfmEAEANEE, SCEELEFFEAENT B, 5 99 B MAYRIEL
EWESE, 5 NERENAI—EMKEURFENST B, FraEXEEBhiT I ARTHT SLA 1244t

3235, Azure Cosmos $IEEBNERS IFE, THWIEERNERS ISR,

8. ERA0EEEE,

a? Azure Cosmos DB
®

_— Key-Value Documents

Column-family
_— .

Global distribution Elastic scale out Guaranteed low latency

Five consistency models

Comprehensive SLAs

ERESIRE, XA, #

[&/9-19. Azure Cosmos DB £Fk5f

Kt



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/

TESER C# ERSCIZERR S LUATF A Azure Cosmos DB API BT, iZERESEUTF EF Core {EHHY
C# POCO 2, XEIETFTMRFAREFIEMZEEERFREEIINAD, NT™MCBAR:

// 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,
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);

ERILAER, EERGUERERTS, SERSR) EF IEUgRE R A MEEE A 5 U2
B, BAERRFENRERDERHREESPH—E. FEEFRIE.

B2, LBTERESFAME] NoSQL #IEEFRS, 5 EF Core IS XARIMIEFEEXIHTEEAEE
tb, CA3H0 APl ER LT BETIL,
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£33 MongoDB 1 Azure Cosmos DB SEjl .NET {{#3

£ .NET ZEEd(EH Azure Cosmos DB

ST LANIEITES 2RI NET {X15i5i8) Azure Cosmos DB #iERE, FUSMEAIEAME NET R FARF—
¥, BIaN, eShopOnContainers H1fY Locations.API §1 Marketing.API {BRSSSEIN, FRLAEATRILAER
Azure Cosmos DB #U3ERE,

B2, M Docker FFAIMERIMBERE, Azure Cosmos DB FE—LIRF, BIEFEAIMEAY Azure
Cosmos DB {HEES BEBEAMFFANES (W PC) FIETHIBERT. #E 2017 FK, BRXIF
Windows , MIAS#E Linux,

7 Docker EIZfTiXMEHIESEEAEER, (B2 Windows g HIEfTHIEIAR Linux BES. MRS
BN FRFERFERE A Linux B2, ABAXMFAIMERRE—MWIHIRIERS, E 8BRS ERNTE
Docker for Windows _EEEZ& Linux 1 Windows 288, FREIEIESREMNSEEEFIIAET Linux 5
Windows,

/MRS AR E BRI E BB IR ER R P ATR OB EN B —EaE, Elt
BRI R T IME IR R IT—EL

FIPF M FFE/ Wit Linux/Windows &#5#] Azure Cosmos DB {#/§ MongoDB API

Cosmos DB #EFESZHF MongoDB API for .NET LAK S MongoDB BLMY., XEWKREEIFERANE
AYBKEIFERE, /9 MongoDB RERIR FIfERFIIAER LIS Cosmos DB i {T1@(S, FHF Cosmos DB %4
YEEEMAE MongoDB ¥#EFE, 4N 9-20 Fivx.

nedes @ python’ H { }\
@ = e e
: |
NET = MongoDB wire protocol
Java

@Ruby

Azure Cosmos DB:
APl for MongoDB

& 9-20. (& MongoDB API #1#iXik/E Azure Cosmos DB

XE—NMNEES BRI IERIGIE Docker FMETHY Linux 28A94#%2, K9 MongoDB Docker {523
1 Docker Linux Z528F0 Docker Windows ZREEISZHIZ &,
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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
https://hub.docker.com/r/_/mongo/

Y& 9-21 F7x, 1BIZfER MongoDB API, eShopOnContainers SxiFRF A &I ER MongoDB
Linux 1 Windows 2588, {BERJLUEISEERMEE N MongoDB &= E8$8[A Azure Cosmos DB 4%
HEITTY & PaaS =fRR7324N Azure Cosmos DB,

/ Microsoft
Azure

Azure
Cosmos DB

MongoDB
wire protocol

. MongoDB
mongoDB container

container

Location microservice I
(eShopOnContainers)

[&/9-21. eShopOnContainers (& MongoDB Z#/HF A& 15t &7 ~dalld Azure Cosmos DB 15

{EJ PaaS AT RARSS, “EF=3ERY Azure Cosmos DB INEIZEITTE Azure =,

BB NET Core ZSEERILMEANEFTA Docker 4L (BIFE Windows 10 1184l 8 Docker for
Windows ) EizfT, tBEJLABBEBRIEF=IMEA, a0 Azure AKS Bk Azure Service Fabric FRY
Kubernetes, 7ESS= MRS, 1RE(LEPE NET Core FEHIZEE, {EEPE MongoDB 528, B
{FRZ=SHY Azure Cosmos DB SRAMEAF=chigEIE,

NER{EF MongoDB API, —MNEERVIFALZ2{RAVARR S ZR]LATE MongoDB &Y, Azure Cosmos DB iX#
PMURES |2 HiE1T, FIAIBRIARINMENIZIESS. B2, BIHEANT RO F B EEdERES |2
HITHEE, fERAME APl (BDAHEAY Cosmos DB API) Z2{BE5HY.

BEH—F IR =PE 8 MongoDB 5 Cosmos DB, iE£IAILTRE: {55 Azure Cosmos DB B
&,
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https://docs.microsoft.com/en-us/azure/cosmos-db/connect-mongodb-account
https://docs.microsoft.com/en-us/azure/cosmos-db/mongodb-introduction
https://docs.microsoft.com/en-us/azure/cosmos-db/mongodb-introduction

P~ FEEFHI T EL: MongoDB APl 5 Cosmos DB API

f£ eShopOnContainers H1, FAJEAAYE MongoDB API, EAFAIAILEREZR L2 NoSQL £
REER—EEIFA/MEINME, XN EUEREEAILIAT Azure Cosmos $UEEE.

B2, WNREIHKIEER MongoDB AP i3ia] Azure Y Azure Cosmos DB B4R FEER, NINE
MR MongoDB APl S{EEFASH, Azure Cosmos DB API ij5/8] Azure Cosmos DB #UEZERTHITHEE
fittgeER. RBEABRAIBESBAAR, LG LAYREEER MongoDB API, FHERAISZIFRD
NoSQL #UEES |2, &, fNR Azure Cosmos DB E{HIHFFKRITNEE, SfEF MongoDB API B,
TAAR, WelgtsBRAE.

B, EBaTLUFER MongoDB £8HEN Azure =HRYEF=40ERE, tBEJLAUER MongoDB Azure RS
o (BIXAZE Microsoft $2HAY PaaS RS, EXFNER T, Azure REIEERE MongoDB RIRRRSZE

°

BEARE, XRE—REF, HBBEARIZEZ#ERE MongoDB AP SRETXY Azure Cosmos DB, Fii&
HAIIFE eShopOnContainers F{ERAVERE, EFIXZE Linux B8H—NAERNER. REMZETE
EENEREF N BRI TS E S KA,

ftF3: 7F.NET Core [i7/HH1#FH MongoDB API

MongoDB API for NET &F NuGet &, EFEHRNEISIES, 205KEH eShopOnContainers &
Locations.API BYE&] 9-22 Ff73=.

4 53] Locations.API
& Connected Services
4 I Dependencies
P & Analyzers
4 '@ NuGet
) 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.Applicationinsights.ServiceFabric (2.0.0-beta1)
[ 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)
@ Swashbuckle.AspNetCore (1.0.0)
) Swashbuckle AspNetCore.SwaggerUl (1.0.0)
P [ Projects
P 3% sbK

VvV VNV VYV VvV VvV VvV

& 9-22. £ .NET Core IGEHIHJ MongoDB API NuGet &5/

KR, BILMESHESE, WTERIERDATE.
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https://www.mongodb.com/scale/mongodb-azure-service
https://www.mongodb.com/scale/mongodb-azure-service

MongoDB API (EfEH9#EE

Bit, BREEN—MEE, BTFENARFNRFETS AR RERESUEEEE. LITE
eShopOnContainers AT ERIEELRA,

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 GeoJsonPolygon<GeoJson2DGeographicCoordinates> Polygon
{ get; private set; }
public void SetLocation(double lon, double lat) => SetPosition(lon, lat);
public void SetArea(List<GeoJlson2DGeographicCoordinates> coordinatesList)
=> SetPolygon(coordinateslList);
private void SetPosition(double lon, double lat)
{
Latitude = lat;
Longitude = lon;
Location = new GeoJsonPoint<GeoJson2DGeographicCoordinates>(
new GeoJson2DGeographicCoordinates(lon, lat));
}
private void SetPolygon(List<GeoJlson2DGeographicCoordinates> coordinatesList)
{
Polygon = new GeoJsonPolygon<GeoJlson2DGeographicCoordinates>(
new GeoJlsonPolygonCoordinates<GeoJson2DGeographicCoordinates>(
new GeoJsonLinearRingCoordinates<GeoJson2DGeographicCoordinates>(
coordinatesList)));
}
¥

{RETLAEFISE B MongoDB NuGet EJH—LE/EHFISEEY,

NoSQL HUEERHEIFEESAHIEIFXRERSENEIE. EXMIFH, FHIUEREI/HIRMIEmm
21T MongoDB 22!, tKil GeoJson2DGeographicCoordinates,
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RFEIEEHISES

£ eShopOnContainers &, FAIEIET —MNEEXIEIEE L TX, EXER(ITIIERIQEEIE
JZEF] MongoCollections, a1 TFEAMKAZFAR.

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.Value.Database);
}
public IMongoCollection<Locations> Locations
{
get
{
return _database.GetCollection<Locations>("Locations");
}
}
}
RFEE

RIS, MAFR C# RS (30 Web API $=5I28el B EN CfiEE) &, 1@ MongoDB API #{TE&IEAT, &
PUREZEIRIES, _context XIZEZLARI LocationsContext ZEAJ—NSLI,

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 X4 {EHHIEZTEIE MongoDB &5

1£6l7 MongoClient XI5RAY, FrBAISEISIFE ConnectionString $5A eShopOnContainers A&,
BERTLAERA I MongoDB Docker 2588, tBRJLUEM "47=" Azure Cosmos DB #iEE., 1ZEREFRT
E83E 8 docker-compose 8, Visual Studio ERZERTFE docker-compose.override.yml S44r5E N AY
envitronment &, Y1 TFEAT yml EBF7R,

# docker-compose.override.yml
version: '3’
services:
# Other services
locations.api:
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environment:
# Other settings
- ConnectionString=${ESHOP_AZURE_COSMOSDB: -mongodb://nosql.data}

ConnectionString SMETEZ2RENH, FEIINRETE Azure Cosmos DB IEZEFRFER .env 4R
TENX T ESHOP_AZURE_COSMOSDB £F5% &, BiihRI=+HaY Azure Cosmos DB #ifEEE.

EXE, HelLABRHE Azure Cosmos DB iEEFHFE gloval IMETER] env X4, 7E
eShopOnContainers FAR{EEES A,

# .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>

1SR EGHERE ESHOP_AZURE_COSMOSDB 17, FHERM Azure potal SKEXFYELSE Azure Cosmos DB &
BRI TR, WNMZBFEFTA: & MongoDB [ FIEFFEREE! Azure Cosmos DB,

AN5R ESHOP_AZURE_COSMOSDB £FZ2 A=, BIfE env XHHTRE, IPATHERZIAR
MongoDB IEZEZFRTER, 1 ZEEFZRTEHRIEMRE eShopOnContainers FERERIAIME MongoDB 8, 1%
B287 A nosqgl.data, 7E docker-compose 44, NTFEAY yml FKEBFR.

# docker-compose.yml
version: '3’
services:
# ...0ther services...
nosql.data:
image: mongo

Hith&=R

e 73 NoSQL HiERERISIILENERE
https://docs.microsoft.com/en-us/azure/cosmos-db/modeling-data

e Vaughn Vernon. I8N IRENR TR S1F0E?
https://vaughnvernon.co/?p=942

e Azure Cosmos DB 7"43: [HR MongoDB i API
https://docs.microsoft.com/en-us/azure/cosmos-db/mongodb-introduction

e Azure Cosmos DB: {§F .NET #1 Azure | JP#332 MongoDB API i Web RiF
https://docs.microsoft.com/en-us/azure/cosmos-db/create-mongodb-dotnet

o EFMFALMNiXAIER Azure Cosmos DB {FEHzES
https://docs.microsoft.com/en-us/azure/cosmos-db/local-emulator

¢ }8 MongoDB RiFHi%E#&EZ Azure Cosmos DB

https://docs.microsoft.com/en-us/azure/cosmos-db/connect-mongodb-account
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https://docs.microsoft.com/en-us/azure/cosmos-db/connect-mongodb-account
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
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Cosmos DB 1&3#128/Y Docker E{& (Windows &%)
https://hub.docker.com/r/microsoft/azure-cosmosdb-emulator/

MongoDB Docker 5% (Linux #1 Windows &&g8)
https://hub.docker.com/r/ /mongo/

F MongoChef (Studio 3T) ifjli] Azure Cosmos DB: MongoDB MtF API
https://docs.microsoft.com/en-us/azure/cosmos-db/mongodb-mongochef
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https://hub.docker.com/r/microsoft/azure-cosmosdb-emulator/
https://hub.docker.com/r/_/mongo/

i ARS A EH Web API

{$£F SOLID [RUFMKHGEEN

SOLID [RUZ AT HAMARARBES NABREFAIRER A, WFFAER DDD EzlAYRMARSS. SOLID
RO EMFRNRNES:

o EA—HAZREM (Single Responsibility principle)

e FHAEM (Open/closed principle)

o  ZEECEMEN (Liskov substitution principle)

o EOSEEM (Inversion Segregation principle)
o (KEHMEIZIEN (Dependency Inversion principle)

SOLID EZ MR X T AR N AR FEIRS I AMEAR BB N Z BRI R, B5WEHT
X, MESNARFIBRANRITEX. REIKBREERN, RIFSBEMRNESHEERS, XiF
LIS Fitbfi#4S DDD P EAISLH.

DI 2LHUKIHEIBEFRNA—M7AH. EESIMENSIMERBZ BNBE, MARERELGHLELN],
EEAFFSSIBIRR. RETFZNRTHRITEHRFRIIISRERME (80 "EN" ) BX, BE, K&
SRR E AR R, NMEBEESIUREREN. DI BEETHERETIRE (1oC) &F.
ASP.NET Core it T —MEERAINE loC B, BRETLUERERRERN loC B8, 20 AutoFac B
Ninject,

BITESE SOLID RN, HIKBERSREEN. oBRIFMZTULN. BE, WEUAEEREEX
SRR ENZGAUSRIR? MRBIEIEREER DI, BARFEEEWERASEN LG
HJLUREZMENIX—R. MNREFEASHKE, XBEE—MSS (KEKE) , SrSABEMIEK
7, ErEEER—RERL.

HRER RS —AERKIEE SOLID [RURAET, Eit, AMEEmREKENXEETREREFTHE.
HthER

e soLiD: Efii oop RN
http://devig.com/solid/

o IEHIREBHRIKBEENMER
https://martinfowler.com/articles/injection.html

e Steve Smith. New 22—tk
http://ardalis.com/new-is-glue
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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

{EF Web API LIRS AR
ERRE NS B AMIR SEABI AR

gnmipmA, NARERLUWEAIEESRIFRAS—E00 kL. W07E Web API TRE &L MVC Web [ F3IR
Bh. 7EfEF ASP.NET Core M2RYHMARSS+, NAEEHEZEAT Web APl E, (IREHERHKE
ASP.NET Core (HEMZREGFEHZR) BMONENEEXNBERBHoBEH®R, ETLUSKAR
HERRIRAYSREES, (BXERIER.

Blan, ITERGIRSHIN FBEABERESEI Ordering API TREAY—HER7 (ASP.NET Core Web API TiE
) . B0 9-23 Ffi7.

4 %] Ordering.API
& Connected Services
> =B Dependencies
b a4 Properties
P &1 Commands
] Decorators

DomainEventHandlers
Queries

b
b
p
b

P - I - )

Validations
b &l Controllers
b &0 Infrastructure

&/ 9-23. Ordering.API ASP.NET Core Web API IZEHIEE

ASP.NET Core B3F— MEEAINE 10C 588 (BT IServiceProvider O3 ) , BRUASTIIEREL
7EAN. ASP.NET @D DI IRHE LRSS, ASP.NET Core fEFIARIE REFRREEMAVEHIET DI jEANR
B, ENFIFERAY Startup 2809 ConfigureServices A ECERNES /AR . EAMKERIISTIN

ARSSRTARHISEEL,

B, BREENLHEMBESRIKEIT. HERKIENZCHE. BREFTLIEINEAEHEER
HEERZAMIKEIN, T EEPRSIN, BTLUERENTFRTEIXISR (EF Context &)
79 DbContext [EIFFSEI A ERERIIFATIR.

ETERIZGIFR, EJLIEE] NET Core MTBIMIERELINCHENR, ZRKE2— e ibiEzE, &
IBET—TPHITNE.
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https://docs.microsoft.com/aspnet/core/fundamentals/dependency-injection

// 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
// 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.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();

ZRERENNCHERITESFHEANRESEE. ZELRER<SLIERE, ASP.NET Core A Web
API fZHI2875i%, 182 DDD NARSFFHAREE, KPAR—MEERAEE, ERAXNUTaROLERR
e, TSR ENRREFESTE. KBTI EIREIREERERN IS, WEER
BTSRRI DI -G,
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https://lostechies.com/jimmybogard/2008/08/21/services-in-domain-driven-design/

IEHRCEISCIE R, FELISEHS

AFRABTEERECTIANNNSRZE], BEEEEANEMZEOMEET DI IEAZIN BEFSEF
RURTSRAYZE (WORIFTIA, DI EFHNEREL) .

(& ASP.NET Core A& 10C 58

LR ASP.NET Core 2RI E loc 258807, 7E Startup.cs X{4FHY ConfigureServices F3iE4F
MEEENRIRE, INTRBER.

// 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 =>

{
}s

Servicelifetime.Scoped

)s

services.AddMvc();

// Register custom application dependencies.
services.AddScoped<IMyCustomRepository, MyCustomSQLRepository>();

c.UseSqglServer(Configuration["ConnectionString"]);

FEEMEEIE 10C FEsAY, RENIEEEM—IIRLE - FOMBXRA0TIZE. ReERETIEER
N loC BEEKIRAEHE, GSBEXRGEREORENNSR. flal, LRGP, Re—7BiE
i, {EfEKH IMyCustomRepository (3EOSEMS) HIMISEREL, loC BREBESIEN—
MyCustomSQLRepository SEIIZEHISLAI,

&/ Scrutor FEECIPER)EEEM

47E .NET Core HfEEFH DI B, &olRef EBabpimiEFEHBIEaaEMMESEE. InsERRIE
ASP.NET Core AT, {BR, EAJLAMFER Scrutor FERLH, HIEBEBEEER loC FEeIAY
AT, WT5RAEESE.

Hith iR

e  Matthew King. {[ Scrutor ;¥}iRS3
https://mking.io/blog/registering-services-with-scrutor

e  Kristian Hellang. Scrutor B GitHub /&
https://github.com/khellang/Scrutor
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https://github.com/khellang/Scrutor
https://mking.io/blog/registering-services-with-scrutor
https://github.com/khellang/Scrutor

(& Autofac fE# IoC &5E

BRI LAERE B 10C BEEFISEIENE ASP.NET Core SMEEEF, 7E eShopOnContainers HUITER
MRS, FERT Autofac, 7EfFEFE Autofac Bf, ZNEEBITEIMZER, XEETLIRIESSERIA
BIR P S NG Z B EMER., SRS LUSNERFEE S ES N RET—HE,

Bien, LATASZ Ordering. APl Web API TREH Autofac FFtRIRH, EAREIFANAIEEL,

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();
builder.RegisterType<RequestManager>()
.As<IRequestManager>()
.InstancePerLifetimeScope();
}
}

SRS IEF LS AEE XU T EHEMNER ASP.NET Core loC BRESFIEEIN A, REEFEHR
Autofac FHEEB RAE.

FERBILEE, SR I0rderRepository SHESLHIZE OrderRepository —iSiEfft, XEWE, SS0IEHR
#UBid |0rderRepository FRBBAKIRITRT, loC EsIEiEN OrderRepository ZERISLAI,

SLAHWEREER B RESL AN AR — RSB RIIRIE R Z B E., SiERIKEIET, 1oC BaFATLUR
B0

o HEMEDREERREG] (7E ASP.NET Core B loC BEEHFRIA scoped )

o BMKER—NEECH (£ ASP.NET Core BY loC REEHRFRA transient)

2o8 ES S


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

o TEfEA loC BERIFTENSRZEHZAIENLA (7£ ASP.NET Core Y loC F=HHFRA

singleton)
HfthFiR

e ASP.NET Core FREKIRENEN
https://docs.microsoft.com/aspnet/core/fundamentals/dependency-injection

e Autofac. B/531Y
http://docs.autofac.org/en/latest/

o Itk ASP.NET Core loC BEIREZ L EHAFN 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/

SN e S S IEESRI
T T RAIBEIEREEY DI R FlF, 1oC FEBIEFIMIEREINT CiE. BZIEIEEW
BEFEANRY? EEEAY Web AP (01, eShopOnContainers FRIBRGRSS) F, EAILIE MVC 12
FIESAOEIEREFIEN, BR, EATHMERMRHE ( eShopOnContainers H3EE Ordering. APl fRSSAY
CreateOrderCommandHandler 28) , {KEAGENBIIHFENDSOEE KA. ERIBE—Tm
SUEREHA, URAITAEFERE.

ap SRINA B ESAIERERIEMER CQRS HIEXR. CQRS IRXNHMASHEAMN. F—HHEHEE, &
i Dapper f ORM {EREENER, RIJAIEABCENEE. FHHEHT, BERBFER, LK
KERSIMERRIBAIEE.

S0E 9-24 Fir, IZEXETINEFREKSS, ETWEEEMULEEN], REERSESHFANK

N o

CQRSHR "SEAM” SEHE

Domain
Command Command

El E Model
API = Command
» interface Handler
Infrastructure -
Database

Writes/Transactional operations flow's direction

[E]9-24. CQRS Et St “FEEE~ HISRIBE
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https://docs.microsoft.com/en-us/aspnet/core/fundamentals/dependency-injection
http://docs.autofac.org/en/latest/
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

P RBIBRRFHUT MR FINSHRERIERK. p<SERHAY, MzRIT—IX.

HAFaSEREFN, FIE(IBERFEReIESTANEE (flan, "t " s "&F" ) Ko
B, FETTREEIEERSEE!, U CreateOrderCommand, SEMARR, BSARITENESL, BYY
B—NEK, ErTaewiib,

L ALURERE Ul IAFRINIERK, SEREHEEES, EHEEERETRRAIT M EME
AR,

mTH— N EEFILREMNIZA—MEKER L E—IX, X—EanSRERmEENARERTHITH
BNMREEESS. B0, FANZRGER— I EIZITRGS. XERSHEHZEN—EEXE. =
R RE SRR, R9IFE RREIHIRSS P REERRI SHH R,

5, ERSARRBFBRT, pSREE—XEREEN. NMRBSHLUPITESRMABERLER,
FERENGONAR, ERANRFMEGSHNAR, WHSESREMN.,

RETEHREEEHTE SANFIAZEEENIER T, EERmSHERNARES. fli, £/RR
HEYRG), MRBTHARE (EXZE, BEFF) , 1HERY CreateOrder i ZRENABHIRS,
BN BB X O FRRFSSREIZEITR, Altt, SEEEREPMIEMTR, FHERECEEZ
AT,

BanSRXEIRMENTT, BANI RS, KMERTRIASELNENSMN - IRETREER,
ARE BRI RRECE. ERMINRT, RhEFRODENEBLRIESEISE, el

4. EREHERITHEENBN— T EHE.

SN BFEITRSHREERNEIREFRIEEGHR. woR—MEIHRIEIREHIR
(DTO) B2EIRTHEREFHESZH—MR, ZaSAFETHEGSHENEE, XILME.

WTRABRESR 7 B4R CreateOrderCommand 2, X2 eShopOnContainers FFTITEIRSHIA LT/

A
~o

// 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
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[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()
{

}

_orderItems = new List<OrderItemDTO>();

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 = MapToOrderItems(basketItems);
City = city;

Street = street;

State = state;

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; }
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public string PictureUrl { get; set; }

}
}

BEAR L, SR BSERTUSIEENSHIITI S ESAERIREEIE. Eit, aoR28as iR
IRBITANEREIRSY. PIBRIMERERR. Il ¢ XERNTFSIES T, RNk, B
EfAREENERNSREN LA,

EA— M IMHE, S<SRAZN, FATNAER RIS ERME, EREGERTEN
AHREYE. £ CF P, FEEILIBTRBEM setter BE CHXEBERNERIRSHITIEFRELI,.

flan, BFeIEITRGSEXERELEIESECEANTREEER, BRETRATERDHFIT
M, f5la0, CreateOrderCommand ;&BI1JEL ID, EJiTEAEARBIZE.

FEHSRALURER, AFE—LXTEEATNTHFR. NRERAEFTEGTRASN "8
B BEEHA B B "BARET , NWERXUTERE<SRIA:

[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; }

}

BT A AR Ul iERTS 511964 DTO JMERHF, BXRE—MEFEf, XE—Fh=
REYHRD, IRBZDMINE, MNRILFZERM. 26K, £ eShopOnContainers i, BLHRSH
ERBEZE i,

i SUIEE

NHAF e STUTRNmSLERR, XRZEANITELSN, ERERMINR. TWENRNE
MRS CHEXISRATETT. M CQRS 71 DDD RISESKIR, m<ERENAENZD. B2, FERIH
EZENSE ST - TRER (RLK) . FLf. &SRS+, EREEan<SatEs
, ERRBENARERR.

HOLBBREUHS, FNFERNRARFELR, LRAXESOMDIG, TUE— RH.
EREERT, RORSHLRLE,

A SUIERRE HEREUI T ER:

o EWESIOXR, 1 DTO (MNHNEEHBEMIEENSR)
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https://lostechies.com/jimmybogard/2008/08/21/services-in-domain-driven-design/
https://en.wikipedia.org/wiki/Mediator_pattern

o WEAarSER (ARPMLBIIL)

o LA RIRSEASRTE < BITHIRGIRIIR LA

o PUTRARWNRLAITTIE, NanSIREW BRIETE

o RKRANIIKSIHFANEBEXNEERE. RENRIERSRISES

B, pPERMIERERSR (RSTF) ks RE. MRS N RESHATRIRIB ST
0, WETLAMERRSEHES PN RE ZEHEBINETIRE.

XEEEN—RE, S SO80ERN, FrafMisZENSEMEER (BE) b, =efikBER
TOUAFE. mSNERREZEANESUEREFREGUHRER—M AR, (FARE—2, SHEEED
B (Cff) mREERZ ERALERH. XMHAFEEETUEREN. T2HEN. FEM.
1T HTIIREL FEUIIZIE, MR BN AESEMENS, BEERINNE (BSEses.
Web API, BiEESE) .

Sap IR TIESR, BEASH, ERENBURERIRT. REXEANE, MRKETUHEE, 5
BERRBLUSIZTUE T BRI (RERMFLER) 89755+,

ERNSRIEENIRG, ATFBRR T EAEFLTEZIRIREMRY CreateOrderCommandHandler 2§
. XEHMNFBERE T ERMENS/R AR AFHRIE.
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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
// 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 THIR ELER:
o [ERMSHIEIRERERSIRINSEMITA
o TEERIRAER, EHITSESMS

RSN, BEMGSMERNAEXEERR.

o MRRGHIBEAINTHEESTHZE, 5
CIERIEMZEES 1K)

RERSEGONIEER. (XEBRTREREL
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Hith iR

Mark Seemann. {Ei15R, RAEREFEERIIREY
http://blog.ploeh.dk/2011/05/31/AttheBoundaries,ApplicationsareNotObject-Oriented/

o mSHIEH
http://cqrs.nu/Fag/commands-and-events
o MSIEREMHAR?
http://cqrs.nu/Fag/command-handlers
e Jimmy Bogard. filsip SiE—bIEES
https://jimmybogard.com/domain-command-patterns-handlers/
¢ Jimmy Bogard. {ildi#s S1E{—IIE
https://jimmybogard.com/domain-command-patterns-validation/

mPLEEE: AL SLIER

TR AEEAG SRS, ERTLIMEMEXAY ASP.NET Core #=HIZE-RF TIEAE. #AM,
XMANITHE, FAEE,

HEeRNMEBRRE (LS &
o BEREFPRIPNEEIVAN.
o fEiEHlER RSB BERSEIHEG.

i SEEFEBFNER (FFF)

YN 9-25 Ais, & CQRS A, BEREEFNEE. FUTAEFNEE, RIEFMRKEING S
DTO KRB EMEEMRINm S IERE. B BNEEE LRI RZ BIUKIHER (Z81ER
T, @3 DIiEN) REBXRKE.
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http://blog.ploeh.dk/2011/05/31/AttheBoundaries,ApplicationsareNotObject-Oriented/
http://cqrs.nu/Faq/commands-and-events
http://cqrs.nu/Faq/command-handlers
https://jimmybogard.com/domain-command-patterns-handlers/
https://jimmybogard.com/domain-command-patterns-validation/

Running as Microservice
a container (Writes-side of a simplified CQRS Architecture pattern)

Command Command

ASP.NET Core E| Mediator Command
I Controller (Applicati
. pplication »
(Application ( - '
| Layer) Repository -
(Infrastructure
I Layer) Database
\\ _________________________ S

Writes/Transactional operations flow's direction

& 9-25. TEET CQRS HlfRSHEEFREGHNE1R

RN EERRNET, ELWMAT, HBERTETEES, TR EEBMATFRIEIX
FER (cross-cutting concerns) , WIERCR. Wi, SRS, EXEERTT, EELUKhNE
EE (BUENEER) HREEMOT AR S E RS,

PNERIRIZLE "I ONR, BRERE. aMERERNGI. SERHAHERNE
SEATRIENIT. ERBPNERN, SILIBIERREIEE (88 MediatR v3 RIEE
behaviors) LAFIOMEFIEBHRIANBEIIKER. (BEEER, BERKIMEN)

¥{fpasA behaviors SXUTERIERIE (ACP), (NERTHTNAHEEAMFELIEEE. £ AOP
o, SCHEYIKIERAISE (Aspects) ETFRIFNHENIISHERAR (aspect weaver) EETIISRIE
FRF=2LSCEl, XFMPEAR AOP HIUERIHIAN "GREA—=F" , BAFEZEH APO RUNIT(E
8. SIEFERRREE bug BIRHE, AOP SZUMELUAIN. RiTHiR, XLAIHgS/behaviors 2E
8, REPNENLTYHNA, FEEXEANSZTNFESR,

540, £ eShopOnContainers FAITTEMARS S, FHAIEI T HANTMH behaviors, —4 LogBehavior
ZEH1— ValidatorBehavior 2§, 1@iZE7R eShopOnContainers 31{al{#FH MediatR 3, F—T1ENA
behaviors BTN,

i SEEFREHEESMG (HE))

B—MERRERET brokers BiEHEMIINRLHR, 0B 9-26 Fimr. ZIEFEALERSLE
BRSSP EMHESE—.
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https://en.wikipedia.org/wiki/Mediator_pattern
https://github.com/jbogard/MediatR/wiki/Behaviors
https://github.com/jbogard/MediatR/wiki/Behaviors
https://en.wikipedia.org/wiki/Aspect-oriented_programming
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

FRESRMNCQRSEMERXNE AN

; Web API Command-Handlers Running as
Running as . . B . a container
a container MICroservice backend microservice

I
I
I AsPNET Core [l Command
=]
fl’ Controller __.I Handler
(Application
| Layer) | HA Message Queue | Repository —
(External to the (Infrastructure
Il : microservices) | Layer) B
N~ ————— / N o ——— — —— — — - /

Writes/Transactional operations flow's direction

&1 9-26. (#FH CQRS i SHIESASY (HEESMBIEHIHEIEEE)

EREEIIRW RS I REESRTEERAER, RATHREEERERRD AP MEITIMEHEERA
FIERRIHE. BE, NMREFEETRIHBERMHAI R, NAiERE. EREEE
9-26 B, MVC I=HIBINFER G HRIRERIEETHRE, RS tERERE CRRELE
HE. XEIFIEXRRINS - SFEEAHREER, RS EDX, i, TFEEAEAO
FEHRESEHIHEZSR.

B2, BATHEEMNINRLEE, CREERHNESEFIRNAEE, LT <L ERNIIER.
BN, BUKIZARNGER "RHEFRE" 5. HIELNAFTEETHMIENGSEEMAN, 5
HEEVDBRRIZER.

Eitt, FERHEREFLINIINGSHERCE, BN REEMAIEINT RENERYE, SEET
BB RIRERMPERIHZRGCHERELL, ERERY, FTFEETHEREERERRER
EER, XFEEEHNRFPEIMIBHFIEEER.

toh, BEBSRRAEGS, mFESHE FARHATE, 1EM Burtsev Alexey #1 Greg Yound B9—iR
MBI, e EEssm—E.

[Burtsev Alexey] BERTIANIAEESFFE a0 SLU R E B ip < E ST R BT (67
REBUETERTRIE, It REATTIEEZENTT, B IRB MBI F i E S
%) . PTAMNTESINXFIPTCBRISHE? Lk, FIEFILE, BT REEZ/—T CORS
BT B FIEE o SUFERS, SNETEAZHIGN FESRIERE L.
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https://groups.google.com/forum/#!msg/dddcqrs/xhJHVxDx2pM/WP9qP8ifYCwJ

[Greg Young] FXEamSHAFE, EXLTLES—FHEN. HIRBTIRNERELFHIFT, A
EEITSHIE, HLFEN, KA TEEERREM L, KECEFHOERET A, X5
—FHEINF BRI, HEBFREZSX.

SLHSMAENTRANERME, FARBEERNSTCHETRAN. B, KT EEREEERE
BN METHEERBHRS ZEBER, FENERREHEMS. XEZRET, BeniiER
T ERRER EFIRERER.

TEHIERRAEY eShopOnContainers 1, B VREEBRELHIGSLIE, M HTTP BEXRFTIE, BHTNE
BIUKED, XERE ZILUREISIRAIRMINEE KW, 207E CreateOrderCommandHandler ARAJSCHL

EEHEAERT, XNZE TN AERFEHIRS I S FRERE.

ERPRNERIL (MediatR) LM SLREE
IERTBISEEL, AMEFIRINET PN EERIGHEN EERIENR OB, FIHTN (ENES) B

33F .NET Core FHISLHI, BSANEIRNEEXAFIRETA, AISRPERIIE MediatR FRFE
(F3 Jimmy Bogard €li#) , {BEAILUMERAEESI. MediatR 2—MNEREBE, BRITFEER
41888k behaviors {MEMFRETHE, M.

ERPNERNATLBWERDOBSG, ARBMEKNIIECER, FNEEREITIZ TR
7 - XB, piRan<oatiEss.

EEHFIATERAT, Jimmy Bogard (5T BIM—MERPNEEIAIFHIERR.

FEA IR EF—IEHIEMIT - Efe R T— TMRFHIEH R/ T IR —H BT, 18K, N,
Hi, BN IR IR FEHI T i o BT = B U1 1E.

B, WLBAE R WebAPI (pfESLIRERF M EMRAUEHIR IR, MRERBERSNEX

KR, WEBNZECZINERUKEI, FIAEENSEEENSR. B, WERHISIFEER.

B—HHE, NREERPNENSR, BaHRRrEERENERES, NE/MEIRMAZITSK
I, NSRS MERFERE— MREIIANE. W TFRBIF:

public class MyMicroserviceController : Controller

{

public MyMicroserviceController(IMediator mediator,
IMyMicroserviceQueries microserviceQueries)

/...
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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

AUER, PNFRET DT SFETHY Web AP IZHISSHIERE. o, fEREEssED, BH
NMEMRERERSHIRB/LFHRE—T.

[Route("new")]

[HttpPost]

public async Task<IActionResult> ExecuteBusinessOperation([FromBody]RunOpCommand
runOperationCommand)

{

var commandResult = await _mediator.SendAsync(runOperationCommand);

return commandResult ? (IActionResult)Ok() : (IActionResult)BadRequest();

L RFmS

£ eShopOnContainers /1, tb EERBFIENBRAIRAEIZM Ordering ARG HEEZ
CreateOrderCommand Y&RAVFIF, (B2, BT Ordering W SiEHMER—R, ERNAIFIF+

. LR EENEYERIRSFAAY, 123X CreateOrderCommand STSANXMEERMN—INEH
UserCheckoutAcceptedintegrationEvent.cs FISEAAEHAMERRFHUTHY, MARUNBIERE RG] F+
, —NEIRAE Fimh R AT WebAP! $=HIZR AR,

Y, BamTERE MediatR RUREIFEIRIL, S TEAIRBAR,

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);

var requestCreateOrder = new IdentifiedCommand<CreateOrderCommand,bool>(
createOrderCommand,
eventMsg.RequestId);

result = await _mediator.Send(requestCreateOrder);

g, XMERBERER, BARINEELERESES. CreateOrderCommand SEMIZERE
8, FFUIRE—NEREIMEES (RAMHIURE, wER) , BENSITERISHIE,
KRB ERWEHS (EXMIER T/ CreateOrderCommand ) FHEHEBRAEI—NEARY
IdentifiedCommand F3RCHRY, EEHBEETMEERNESNESH ID HTIRER, % ID WAREE
1.

ETEHBREF, EaTLIEZ IdentifiedCommand RRITE—NEE ID B9 DTO AR BEWEHS
IOE

269 REEL5E


https://github.com/dotnet-architecture/eShopOnContainers/blob/dev/src/Services/Ordering/Ordering.API/Application/IntegrationEvents/EventHandling/UserCheckoutAcceptedIntegrationEventHandler.cs

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;

X5, IdentifiedCommand BY CommandHandler (79 IdentifiedCommandHandler.cs ) JEFERE
ERBE—E0M ID BEEEFETES. RECELFE, BAXNGSBASHWERGEE, FrlA
EHITAME—NESFES. ZEMEWIBHALLT _requestManager.ExistAsync() 73L& AHIIT,

// 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);
}

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;

}
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https://github.com/dotnet-architecture/eShopOnContainers/blob/dev/src/Services/Ordering/Ordering.API/Application/Commands/IdentifiedCommandHandler.cs

BT IdentifiedCommand BT ARLT WS HSHER, BIESHSETERER, AABAE—
BEEM Id, BBATCEEBEIZAERIZaSHEEEFRIRRZL Mediator, 41 W1 EFIRRIBRIREERD .

M IdentifiedCommandHandler.cs iz1T _mediator.Send(message.Command),

XHEMENE, EaiERHETIShSWNERER, mXMER T, BE%ER Ordering #UEFEIZITES
By CreateOrderCommandHandler, 0LA TRERIR:

// 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
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();
}
}
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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

’EHf MediatR (EREHIEE

AT E MediatR FERIGHSUHIFRFE, BFEER loC BFFEMPN LGS IERFE, A
&5, MediatR §5F3 Autofac {E9 loC s, (EREHBAILAFERAER] ASP.NET Core loC NS
MediatR SIFAUEATE A ES.

TERIIBR 7 £ Autofac BERESANA;EA} Mediator SREIFa <,

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
//...

XZ MediatR B "BARKRE" AU,

BTFE IR FEREAIERRY IAsyncRequestHandler<T> SCHI#EM, FY, FEEMERERT,
HF CommandHandler Z5ERBRIXER, ADIE RegisterAssemblyTypes HRIFRESSELEMEN
RequestHandler ;3Aft, EIRTEE CommandHandlers SEABSHEXEL, £ FEAIGIFH:

public class CreateOrderCommandHandler
: IAsyncRequestHandler<CreateOrderCommand, bool>

{

XEEmTSm S IEREFEREAINMNE. ZEEERE—NERE, EedEE
RequestHandler<T>, FH MediatR #HREH# EMAIE AR,
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{Z{#EH MeadiatR Hifl Behaviors s SHIMNAEIXESR

TBE—HE: AN BRI EME] mediator BiEHh, BUARILATE Autofac JEAMELRAIRIBRIRE,
EICRUWEEM— behavior Z£ERY, BAKIRE— 1 BENXRI LoggingBehavior ZEF1—4
ValidatorBehavior 28, {BE&ERILURMIEMTLAE SHNBEEXITA.

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<,>));

U

LoggingBehavior ZXETLASEIISAI ™RAS, BIiCR 7 IEAFTHIGRSAEREFIER, URERS
.

B

public class LoggingBehavior<TRequest, TResponse>
: IPipelineBehavior<TRequest, TResponse>

{
private readonly ILogger<lLoggingBehavior<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}");
return response;
}
}

RESCHLXA behavior 28, FHEM behavior 288, FREIEIT MediatR AMBRIGE SHEHRICRIX T HIITEY
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https://github.com/dotnet-architecture/eShopOnContainers/blob/dev/src/Services/Ordering/Ordering.API/Application/Behaviors/LoggingBehavior.cs

eShopOnContainers &1 ordering MIRSZSIEAERIIEN AT E—M1TH, BEMKELTF FluentValidation
EERY ValidatorBehavior 2§, LA EERA

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;
}
}

RiE, ETF FluentValidation &, {163 T XI{FEF CreateOrderCommand {E1BAYEURAVIGIE, T
EAICRBFRR:
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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

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");

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();

}

ERILIBIEEERIIGIE. XERTERG SR FE TS,

AIRS7SE0, SR LASEIE th behaviors, LISMEEGAELNME G SEIN AT o SRR EEETIXE

Hith#&R
PAEEI
o  HRNEEN

https://en.wikipedia.org/wiki/Mediator_pattern

S
. mimEEEs

https://en.wikipedia.org/wiki/Decorator_pattern

MediatR (Jimmy Bogard)
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https://en.wikipedia.org/wiki/Mediator_pattern
https://en.wikipedia.org/wiki/Decorator_pattern

e MediatR. GitHub GZ.
https://github.com/jbogard/MediatR

e {#F MediatR Fl1 AutoMapper i CQRS
https://lostechies.com/jimmybogard/2015/05/05/cqgrs-with-mediatr-and-automapper/

o BEBRYEHIBIMAIRR: POST fli$
https://lostechies.com/jimmybogard/2013/12/19/put-your-controllers-on-a-diet-posts-and-commands/

o (HRAMNTEEERMHEDIKES
https://lostechies.com/jimmybogard/2014/09/09/tackling-cross-cutting-concerns-with-a-mediator-
pipeline/

e CQRS f1 REST: Sty
https://lostechies.com/jimmybogard/2016/06/01/cqrs-and-rest-the-perfect-match/

e MediatR Ei&ExRl
https://lostechies.com/jimmybogard/2016/10/13/mediatr-pipeline-examples/

e 5%} MediatR F1 ASP.NET Core BRI izt
https://lostechies.com/jimmybogard/2016/10/24/vertical-slice-test-fixtures-for-mediatr-and-asp-net-
core/

o WREEHEAR MediatR i BN A%
https://lostechies.com/jimmybogard/2016/07/19/mediatr-extensions-for-microsoft-dependency-
injection-released/

Fluent 3&3IFE

e Jeremy Skinner. FluentValidation. GitHub GZ.
https://github.com/JeremySkinner/FluentValidation
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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/
https://lostechies.com/jimmybogard/2016/07/19/mediatr-extensions-for-microsoft-dependency-injection-released/
https://lostechies.com/jimmybogard/2016/07/19/mediatr-extensions-for-microsoft-dependency-injection-released/
https://github.com/JeremySkinner/FluentValidation
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RGBT NI BLABRESEBAIRA, BMER/NAISTILATRERMAR. fial, BTFEMRN, &
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https://en.wikipedia.org/wiki/Denial-of-service_attack
https://en.wikipedia.org/wiki/Denial-of-service_attack

RRMEEER, BE, EFRMIRITHIETRIAEE, HESFIIRATIALERER. ERERTHR
BIRNSTBREAHEA 5 A,

(EFBRIERERT. EXFS, EFIRERREEANIERATSE, WREREFEIECEARE, Nk
& CHRESER BEE, MMEA—SHEHMEIR. (MNRKXERREM, WRBZRSAATA, 44
REBERELEN) HENZE, EFIRNEREE, MRFNERMTD, UXKHREESE.

RIMEIB, TEXMANF, FFREEEEREMETHITEIRZE, fIiNREEFRSIESEIRAE.
XBESERINAN, MTEFEGSNEANSESR.

PREIHEPMERIIEIE. ZF IR MRS = Fina) LURIE RN EIRSSAIRTTRIEREEIEIN LR, 205R
BRAE LR, #EAHIBKAIEEAEN, XESHMZIZEIRW, LT 5E, Polly FRiRIEER
BRI AR —RK. Z7EERER— P FHTHITIR SemaphoreSlim S, EBAIFERRS
BB "BF" . BMEEHUTZAET, EALFCCGEHAIRAE (Fl0, ZANTECHR) .
XS EX R LR RGN L RTIREREREER, EAMIRSRSEHMIERE. Polly FRIRRERIISRE
EEFRIRANRASY "im" RURERE, FHEM T @S, ALABALIRT BatakF4En.

HithRiR
o PRI

https://docs.microsoft.com/azure/architecture/patterns/category/resiliency
o RNRHEEFRILIERE
https://msdn.microsoft.com/library/jj591574.aspx
¢ Bulkhead. GitHub BFE, {#M Polly SREECEHL
https://github.com/App-vNext/Polly/wiki/Bulkhead
e 73 Azure igiti®ERA
https://docs.microsoft.com/azure/architecture/resiliency/
o BHSHIERE

https://docs.microsoft.com/azure/architecture/best-practices/transient-faults
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EREEFMEEILE— MM ENRFRIRR, (EREESIENFEE, BRRESEAELRE (18
F]xMZ) . ZBAREITXHE—EX: BTEANRE, =RFEJEESMEATRIT. fl, &
HES [T RE S AR R EISR TS — I T R ITRRIYE. EXERIER, BEEKATESKW.
B—HIRTRERSEE SQL Azure IXAFRIEERE, Hp#iEER LR RIS —aiRSmH TREIY

&, SEEEREES AR,

BEMLICRINE S IEEHMENEINEZE.

280 ES S


https://github.com/App-vNext/Polly/wiki/Bulkhead
https://docs.microsoft.com/en-us/dotnet/api/system.threading.semaphoreslim?view=netcore-1.1
https://docs.microsoft.com/en-us/azure/architecture/patterns/category/resiliency
https://msdn.microsoft.com/en-us/library/jj591574.aspx
https://github.com/App-vNext/Polly/wiki/Bulkhead
https://docs.microsoft.com/en-us/azure/architecture/resiliency/
https://docs.microsoft.com/en-us/azure/architecture/best-practices/transient-faults
https://docs.microsoft.com/en-us/azure/architecture/patterns/retry
https://en.wikipedia.org/wiki/Exponential_backoff
https://en.wikipedia.org/wiki/Exponential_backoff

SCHI% % Entity Framework Core SQL iE#E

X3F Azure SQL DB, Entity Framework Core FEE &M T AEPEURIEEAGRMAE=IRNIPE, NRESH
EBIREMY EF Core &%, BEEXE DbContext i&E#ESH Entity Framework #4758,

flan, THUXEDTE EF Core IEHZER R T IREZAMHITEINAVEM SQL 1EE.

// 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);
}s
1
}
//...

HTTHEAEFIE BeginTransaction #J3 DbContexts JIZE 1 FS

7 EF Core IEEFEAEIRY, “6EMA EF Core FUTHIBMRERREIRZAATEIRIRIE, NRALER:
RIEEE, MENEFFIEANRT SaveChanges FIEARBEREIEA— N RTHITEIL.

B2, WMREHISEHER BeginTransaction Faii—1NE%, NEBEEXNEBCH—EZTENA— R
TORUIRME, WMREEMIE, ESHATEIIRIEENSHEIR. WREFER EF FIUTHREE (EilKREg) =
HHRITZES, FEEESHERE) DbContexts B SaveChanges A, NSBEIRUTEHNR
.

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.

RRPLERBRTETEITHIASHEITEF B EF fUTHREE. WRKERSHE, FITRE
BEHFERZEE. fli0, TENEERTEEFH"m, MAEFEERARRY DbContext {17
ProductPriceChangedIintegrationEvent YI&RAJIER T, 2N{AJ#E eShopOnContainers FRSCHR{EFAEFETN
DbContext (_catalogContext [ IntegrationEventLogContext) .
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https://docs.microsoft.com/en-us/ef/core/miscellaneous/connection-resiliency

{

public async Task<IActionResult> UpdateProduct([FromBody]CatalogItem

productToUpdate)
// 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, 584" DbContext Z27E _integrationEventLogService XJ&H,
Commit (BT EF HUTHEHITESA DbContext AIIBIE,

Hfth iR
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Entity Framework FREGIEIEEFIAR SR
https://docs.microsoft.com/azure/architecture/patterns/category/resiliency
Cesar de la Torre. {SEFE5E4RY EF Core SQL iEEMES

https://blogs.msdn.microsoft.com/cesardelatorre/2017/03/26/using-resilient-entity-framework-core-sql-
connections-and-transactions-retries-with-exponential-backoff/
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https://docs.microsoft.com/en-us/azure/architecture/patterns/category/resiliency
https://blogs.msdn.microsoft.com/cesardelatorre/2017/03/26/using-resilient-entity-framework-core-sql-connections-and-transactions-retries-with-exponential-backoff/
https://blogs.msdn.microsoft.com/cesardelatorre/2017/03/26/using-resilient-entity-framework-core-sql-connections-and-transactions-retries-with-exponential-backoff/

EHEEXIF IS MR HTTP jEE &R

AT CIEEEMRIRSS, BRELETTEHI HTTP &S, Altt, EaLUFERIBErMEREIEZES
RYEEIXSCHL.
BRTAMEENISREATR, IBEUMEETEE SRR HE R REEIEN T A, LB LESRIREER
2. flan, FEREPREEEIET ZANERE KT SeR =R AIEEIRSS (DoS) Wih. Hitt, TEE!
FERERN, SEERME—FWHISRENIERIERE K.

VEREIRER, EaLMERBERMET BESCMEE SIS, thanx
RetryWithExponentialBackoff.cs LIRS ((XASHETE GitHub BFEF)

public sealed class RetryWithExponentialBackoff
{
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)
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https://en.wikipedia.org/wiki/Denial-of-service_attack
https://gist.github.com/CESARDELATORRE/6d7f647b29e55fdc219ee1fd2babb260
https://gist.github.com/CESARDELATORRE/d80c6423a1aebaffaf387469f5194f5b

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)
{
m_pow = m_pow << 1; // m_pow = Pow(2, m_retries - 1)
}
int delay = Math.Min(m_delayMilliseconds * (m_pow - 1) / 2,
m_maxDelayMilliseconds);
return Task.Delay(delay);
}

£ G ZERIRNFERFF (HE Web API ZFRARSS, —> ASPNET MVC A, SREEZEN C#
Xamarin NFRIER) , (ERXLAEERES. TEAYRAIEDR 7 IMEEER HitpClient 35,

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);

s

return JsonConvert.DeserializeObject<Catalog>(dataString);

B, WABNRERTHEAMESIE. T8 M BAERE NSRS IR,
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(EFFEF Polly FIISEFM=SLH HTTP iGFEEir
R RREEGRMEEINRI S U AESRAT NET B, BUIANFFIRAT Polly .
Polly 2— MRS FNBRATSPRLEERE AT NET BE, &R LUBIS R Polly Z6H8, LLANEEIA. WES

25, [EACiRE. EBRFIENE, BEMSCHLXLEINEE, Polly 373F .NET 4.x #1 .NET Standard FE 1.0 (X%
#F .NET Core) .,

Polly FYEEIX ZRA& 2 7E eShopOnContainers H3CH] HTTP X PERNGE. ETLIH—MEO, X
FEERTLAUSER ENRAERT HttpClient B& 2R Polly B9 HttpClient AUEMEARA, BEMREUATEAEFERN
Hi{RIEEE.

TERIBERTE eShopOnContainers HRY#EZSCHL,

public interface IHttpClient
{
Task<string> GetStringAsync(string uri, string authorizationToken = null,
string authorizationMethod = "Bearer");

Task<HttpResponseMessage> PostAsync<T>(string uri, T item,
string authorizationToken = null, string requestId
string authorizationMethod = "Bearer");

null,

Task<HttpResponseMessage> DeleteAsync(string uri,
string authorizationToken = null, string requestId
string authorizationMethod = "Bearer");

null,

// Other methods ...

SNERIEAEE RS, BUGEFASININE B RAYT AN —+, ELMERNESSI. TEAYTHES
FERTERTENEHE SHIGUE token ANEKAYERARAE TRY HttpClient SEH,
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https://github.com/App-vNext/Polly

{

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 ...

BB ERBBI— U2, (BEER Polly SLIVEHEFERRGEMENSG, £ TFTENRGI+F, 2
B HEESMERIEL.
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public class ResilientHttpClient : IHttpClient
{
private HttpClient _client;
private PolicyWrap _policyWrapper;
private IlLogger<ResilientHttpClient> _logger;
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();
1
}
// Other Http methods executed through HttpInvoker so it applies Polly policies
/...
}

{#A Polly, #ERILMFEREIIAEL. IBEHMEECE. UNREHI HTTP BE (fIINiCRER) HEHIT
RUBRESEE N IR, EIBh, HFIRECENTE loC BeatIMERNERISERIREL. BTIEEGN
ZheE, HBICNEI HttpRequest RERT, ETRIERNMARERN, ERESS—REIEHIEKN
AEREER Http iB3K.,

EERR Httpinvoker 757%, BEXNTEREHRREA HTTP BK. 15 EAEREREIER
_policyWrapper.ExecuteAsync 147 HTTP i3k, ERSEEEIXREE. £ eShopOnContainers H, &7
loC ZEEHEMZEBURTHETE Polly 5REX, MNITAAZRE MVC Web RVAHAT startup.cs 3,
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https://github.com/dotnet-architecture/eShopOnContainers/blob/master/src/Web/WebMVC/Startup.cs

// Startup.cs class

if (Configuration.GetValue<string>("UseResilientHttp") == bool.TrueString)
{
services.AddTransient<IResilientHttpClientFactory,
ResilientHttpClientFactory>();

services.AddSingleton<IHttpClient,
ResilientHttpClient>(sp =>
sp.GetService<IResilientHttpClientFactory>().
CreateResilientHttpClient());
}

else

{
}

services.AddSingleton<IHttpClient, StandardHttpClient>();

TR IHttpClient MSAEABRGIMAZEESHELOIL, XERSHMAILIEMER TCP iERE, FAEASK
FEEREFRIOER,

BRXTHRUNEE—RZE, &7E CreateResilientHttpClient 757459 ResilientHttpClientFactory Hi
H7T Polly B WaitAndRetryAsync $cl&, a0 TAEBERR:

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)
}
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https://aspnetmonsters.com/2016/08/2016-08-27-httpclientwrong/

SCHRBRESERIRTL
SRR, BB AR AR EMAERT, AR R BN R — R AR
R, QBRI R LSRR PR AR R,

EDHIVMET, WinERFRSIERTESATHRSEE, fIaIMNSIEREREIEER, SRR
FIENERATRAMEAN. XESERERERENENESEECS, METNENBREFNIZESITFE
RXRUEINRIUX YRS RIEEA].

B2, ARERTAEMNSHERNEE, TRFEEKNEAEIES. XEHER TSR
B ENBDERERIRS mERXMAE. EXEERT, NAEFMENAATERT, BIFUE
EXREBX. BR, NZGNBEEFmE AR R ERNGFHEN IR,

WsERANAR S ENETAR., BRI N AEFE B RR RS NI ITEINER . B
PRERARTCRTLARD LEN FRFE RV T RERINAYIRE. NMAREFAILIASXAMMET, EREENFET
WTiEREAERE. BR, ElZENESRMRERHIRESUR, WRITFFNRBEEARARES
By, MEFENE.

1EFF Polly LIRS #1REt
TEsCHIERIRY, ENAIRTER R DTV FI T IGUERY NET =, g0 Polly,

eShopOnContainers N FIFERF7ESCHL HTTP EEidAI(ERE T Polly FURTERESSRIE. SChr L, NARFHX
PP SREE N T ResilientHttpClient fEFITHEZ, FiB{FRI{EA ResilientHttpClient FIXISFHIT HTTP
1BKAT (3RE eShopOnContainers) , &MEEIRTA BIXLESES, EHaILARINE TR,

X8, BT HTTP HAENAINE, it RS Ess RN IR EEBRIRIES IR PRI
13, WM TEAMCERRAR.
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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
_logger.LogTrace("Circuit breaker opened");
¥
() =>
{
// on circuit closed
_logger.LogTrace("Circuit breaker reset");
N3
¥

IZARBIERIERINE HTTP B2EE8, IZRIBEN T HRBIENZNSEHENELERE (ITHINEE)
BIFTFFRTERES, UNTE exceptionsAllowedBeforeBreaking S2{HEBAYEREF (ABIF /9 5) . ZHTERES
FIFFAT, HTTPiBRASIE, BRESHIH.

YIRESHIT HTTP ERIE PR AR EIRS A RMAEPERE AT ER R REF LR, NIAN
(EREE=RGIEREERZGE RS, XiF, NREEPORIPIHXE MR EHERHIRSS, T
FEEFIRNARER, WEFmNAERALEERZIRERSS. Polly IEETHI—MRAVRIERE
HZE PSR RAR,

LR, ITEXEAFHERRETGTE NET KB EEKIEZEENER, MARERTEMNEEBMYN
Azure BEIARETE,
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https://github.com/App-vNext/Polly/wiki/Polly-Roadmap

M eShopOnContainers {#EH ResilientHttpClient TH3

{8 ResilientHttpClient SLEET BEZAY755 5. NET HttpClient ZA975 0. £ FEARGIH, A
eShopOnContainers B MVC web N FFER (OrderController {5 3R OrderingService {XIEZE) h, i@id
FIEERELAY httpClient SETEN ResilientHttpClient X152, AFZSEFHIT HTTP 5K,

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;
_apiClient = httpClient;
}
async public Task<List<Order>> GetMyOrders(ApplicationUser user)
{
var context = _httpContextAccesor.HttpContext;
var token = await context.Authentication.GetTokenAsync("access_token");
_apicClient.Inst.DefaultRequestHeaders.Authorization = new
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();
}
1}
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B=(EM _appClient BRIISRAY, HREPSAER Polly SRESHIEIRES - BIlRES. WiES=RRISAHEMAE
ERREREAIRIFM Polly KTEEAIZRERER.

{£ eShopOnContainers Hjllliz{Eiz{

L Docker FEEF/F5 eShopOnContainers fBRAFRMNAHE, HHEELEHNES I B, —LRENE
HIFNFIGALELERIE, Eban SQL Server 88, FBIREE—IRTE Docker HEFE eShopOnContainers i
FRRHE/CHIL, RARBRERGNEEE. RURStt A aENELEMECRS A
Ho HTTP B, BZETEETE Docker fRHERBIIRE T RS BRI /S, MBI TFNE. RS
[BJAY Docker fRHHKIRN T HIZR B, FRMAOSHEATEEE/SE), B2 SQL Server AlgeFi%
BESFESER, ERUEEERER, NARFEERFREEASNEIIRE.
LNEEFTEINER, SURESTEEREEIXMEEAER, EXMER N, EREEED
RERBSHERN, RHS I ZEORSBERR/N— T REEEIWEBEIS— (RIEa0HEF) .
eShopOnContainers fRRXMNEIRRAI A EEAFRAININRBNERER. XUEEATATESHRA
EFRIRHE, ERIRESEINN TR SRS ES:

"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 [...].

{£ eShopOnContainers Hlllis{ B IS ES
B, EEILFTHEES, £ eShopOnContainers I E.
— MRS RIS PIEREAITFRIERIREIREN 1, FHE Docker FERBENMBRAZR., £
BERER, RETEIPEEIE HTTP IEKEUIEAY, MISSSHEITIF, EKRER.
S—MAREE WYEHRSPIMEENXFES. Bottdiads, EERIRFRE HTTP iEkFH
IREPMAZSES 500, EETLABIIXIEIEE URI & H—1 GET iGkRERFEME, W TFFR:
e GET /failing
ZBEXKIREIFEWFHIZEEHRE. MMRFEEEAH, WIEKIREIRZSES 500, GNSRAEHFHHEE
B, XBERBMmL,
e GET /failingPrenable
1ZiEKE a4
e GET /failing?disable
ZiEREE a4
filgn, —BRABRERET, ESeILABEEE ISP FERNT UR REHBEKRUAIGHESEE. TR
T BRHBRSSERNIROZ 5103,
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http://localhost:5103/failing?enable

fZATLA#ER URI http://localhost:5103/failing SRASERZ, #NE] 10-4 Fir.

B 4a E localhost X |+ v

é % O (@ localhost:5103/failing jﬁ{

FailingMiddleware is disabled

E10-4. $28F “HIE" ASP.NET HIFHAIKE, X1 G= THEZAT.

IR, TieEEERnaE, WEMRSEHSIRERNES 500,
—BrhEHET, BRI MVC web NFFERFHEIEITER. BENEREM, HEkssdIH.

ETERIRGIF, EAILIEE] MVC web NFBRZFAE FITERAVBEFFE— catch 1R, JNR{CADHER
ISR, BRAAFRET—RKIFER, SR,

public class CartController : Controller
{
/]
public async Task<IActionResult> Index()
{
try
{
//.. Other code
}
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)";
}
}

ERREE, EREREAZRIESE HTTP 5 RFFREL HTTP 1R, M= WK%&LEU?J&E%EEWEE’JE
KE (KfBIFA5) BiF, MARFHH— BrokenCircuitException F&., ERE—FRIFHIER, W
& 10-5 A7
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http://localhost:5103/failing

B a ‘ B My Cart - Microsoftesh X ‘ + v ol x

= = (O (D localhost5100/Cart 7,';? {‘E i

@ gﬁggﬂTAlNER g demouser@microsoft.com = A 9 -

I:>[ Basket Service is inoperative, please try later on. (Business Msg Due to Circuit-Breaker) ]

E]10-5. BiE&s5E Ul iZElEIR

BRI LSS RIZIER REMRI TSRS, SEEFARERIETUSE IRERRSHRER, &5
LIS BAMIRIRMIRS =T HTTP 153K,

&f&a, CircuitBreakerPolicy F95B5—FRIEER2(ER Isolate (GEFIFTFFHRIFFIFRIEESS) 1 Reset (FIR
KiA) . XATATFHEE—NSEATIE HTTP inm, BEERAM Isolate F] Reset Hlig, XFEHI HTTP i
REALEATRTIRRRERE TERE, HIMHEEARER. SRECTUFLME, LURIFEIRE
BRI TR,

EEit RIS AN ENSRES

FHNEXRBILESH A, AHEISFBANER THNRSE. NRREBIEREXEER
IRARMEIRIEE, —MRIFISEREENE X/ RBTRIIE R, XA LB EEEM=F
IEAMBEHME SR E RS i R TAOEE A MERE, SRR AERS, XATLADEUEE, £ Polly Y, SEHLHE)
AIRES AT RESRIAAN T =pl.

Random jitterer = new Random();
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))
)

Hith&=R

o  HiiR
https://docs.microsoft.com/azure/architecture/patterns/retry
&S (Entity Framework Core)
https://docs.microsoft.com/ef/core/miscellaneous/connection-resiliency

e Polly (.NET 3#MFIBRSHIELIERE)
https://github.com/App-vNext/Polly

o HERERIE

https://docs.microsoft.com/azure/architecture/patterns/circuit-breaker
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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

e  Marc Brooker. Jitter: fE# {41t B ETETIF
https://brooker.co.za/blog/2015/03/21/backoff.html

ST IS
IETTAR R

B TR e LIRS TR N B A MRS AN E L AR ER. BT RSENS T e mR
SHNEANPEEXEE, HEENESNRUBEFFRNHESE, WEFA.

ET RSN REFEBER DRSPS ER AR, HESMmASIZE, LR
RERIIRSS. MRBSAREEFTIIRITAEREE "REEE" NES, WESESTHRE, SN
EFARESEIENG, BERERMSNEIESE, TixEErT SR ERSRIRIEE.

FEHBIRIT, REKERTERSHRS, FIEERGER, LIRHNARERIETINTAIEEAN
Bl WREERRASIZE, ERLANERRAFE SRS TR E R AR ST LIRBUERATE. 2
RN RREFERSRENEITRRIRS, S LENERIENFHESE TR FEEFE)

@o

{£ ASP.NET Core [RSSHRELIRETIRRICE

FEFF& ASP.NET Core HBRSSEL web NFFERFAIRTR, &aTLAEA® /9 HealthChecks BI2RE ASP.NET
HRBIE (RERAFRMRIE GitHub BJF) .

ZEZ TR, FHRE—LRLILEISIEN AR B AN AREEINBEIR (40 SQL Server HUERFEL
TAE APl) RRIEFETEIFE. SEERZER, BRI AEKRERFERIERR, WSk
AEFRILLEE, EEAFEEMRSHERZE. X, ERE—RRNAXEIEITRRS. il
NARTLR—NERRRSENA, BERRASIERS, CaLNE TR MEENAIR AL,

/5w ASP.NET #iREZH&EH HealthChecks [E

1R LATE eShopOnContainers 7~FIN FBfEFHEE HealthChecks BERIAERN. BT, BREEEX
AR T B MRS RIS TIRR. FERGINARERS, MRHRSH AP ETLUEE HTTP i5IE, HE
HABXAY SQL Server HHEEHRIA, NHRSZESEM.

Rk, IEEBEEIT NuGet B15R%%E HealthChecks FE, (EEEIARCNERS, AR FE FHHRF
RIBVER N BRI —2B . T3l https://github.com/dotnet-architecture/HealthChecks FRYLEE,
SHIN T X EEARR G =R,

src/common
src/Microsoft.AspNetCore.HealthChecks
src/Microsoft.Extensions.HealthChecks
src/Microsoft.Extensions.HealthChecks.SqlServer
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https://brooker.co.za/blog/2015/03/21/backoff.html
https://github.com/dotnet-architecture/HealthChecks

R BT LA Azure (Microsoft.Extensions.HealthChecks.AzureStorage) IR EME, {ERTF IR
B eShopOnContainers X3 Azure [EBIEHEKE, EWEAFTEE. BAFE ASP.NET HIE TR
&, [AJ9 eShopOnContainers EF ASP.NET Core,

10-6 B7x 7 £ Visual Studio FEY healthChecks FE, {EAMIFRAAMITAIIRSFAEER.

Solution Explorer v 3 x
@&~ o-5F KR

Search Solution Explorer (Ctrl+;) P ol

%l Solution 'eShopOnContainers-ServicesAndWebApps' (21 projects)

4 Solution Items
¢ NuGet.config

L src

4 BuildingBlocks

b EventBus

4 & HealthChecks

b &[c#] Microsoft. AspNetCore.HealthChecks
b &[c#] Microsoft.Extensions.HealthChecks
b &[c#] Microsoft.Extensions.HealthChecks.SqlServer
b Resilience
b Services
b Web Apps
b test
4 32z docker-compose
5[ docker-compose.cibuild.yml

b 5[ docker-compose.yml

&/ 10-6. Visual Studio fE 8535149 ASP.NET Core HealthChecks [E;EfT

WRIAMA, EEMYIRSIBEHEMIE—HERNINTT=1 HealthChecks FEERIS B, AR, HINE
TEZBRS T HITHOS TR TG IR, IXLIRERA KB T HEHMIRS (HttpUriCheck) EiEUERE

(487 SqlCheck* FBF SQL Server #iERE) . EE/ ASP.NET HBRSSa, ASP.NET web [ FFEFEHIEED
SRR,

BMIRSSE web N R FEBNOBIEEATERY HTTP SEHREREMEA— 1" 731% AddHealthCheck i#
17BCE. fA80, 3B eShopOnContainers i MVC web N FFEFIKITFIF 2RSS, Elt, B84
AddCheck AR TR EH,

plgn, FETEACERS, ERTLIER catelog fMBRSSAINT — %S SQL Server EERFAIMKHEIIT.

// Startup.cs from Catalog.api microservice

//

public class Startup

{
public void ConfigureServices(IServiceCollection services)
{

// Add framework services
services.AddHealthChecks(checks =>

{
1)

// Other services

checks.AddSqlCheck("CatalogDb", Configuration["ConnectionString"]);
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B2, eShopOnContainers A MVC web NAEFNEEIRIRSEZMMKEIR, Eitb, SAB MR
SZiER— AddUrICheck 5i%, SNTFRBIRR.

// 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”]);
3
}
}

Eit, ERHRSABRNERZIEREN, MRSTSRM— "ERE" IPKRE

MBS MR THERSTHE SQL Server, BAILUIHII— Healthy( "OK" ) #&&., THEHAIN
#33kH eShopOnContainers Y basket.api fiR55. (WIHERHIRSS R Redis &7, (BR2ZEFER
Redis IBITIRIUIG B IR (RS, )

services.AddHealthChecks(checks =>
{
checks.AddValueTaskCheck("HTTP Endpoint"”, () => new
ValueTask<IHealthCheckResult>(HealthCheckResult.Healthy("0k")));
})s

E(FRSS L web NERRFATIETIRNACERA, WER UserHealthChecks  (
[url_for_health_checks]) ¥ A%, AN T ASP.NET Core 8% web NFFERERY Main 554009
WebHostBuilder Z%8l, a0 TFECIBRT~EME UseKestrel,

namespace Microsoft.eShopOnContainers.WebMVC

{

public class Program

{

public static void Main(string[] args)
{
var host = new WebHostBuilder()
.UseKestrel()
.UseHealthChecks("/hc")
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.UseContentRoot(Directory.GetCurrentDirectory())
.UseIISIntegration()
.UseStartup<Startup>()
.Build();
host.Run();

}

ZIRENTEA T . BMIIRS ATFRS /he. iZifmHH HealthChecks & ASP.NET Core Hh[E}{4E]
72, LiERZESR, BIE{TE Startup 2R AddHealthChecks 7 BEL BRI TR GE,

UseHealthChecks 73iAFRE—MmHEERR. ZnOSEEERTRERSE TSRS, fl, B
FIHIRSSEREEA /he,
S TIA L Bl

HATEAREERS T SEIRERS (DoS) , BEBEBRBRAHERTMERER RMAMIRSMRE, =
DEEFRBEERA NS M TINR BRI E.,

BAMBERT, EFRFEMERERREN 5 2, EEITLUEXSMNE TN ERNERRE, mT
(¥

checks.AddUrlCheck(Configuration["CataloguUrl"], 1); // 1 min as cache duration

EIREIARERETTHR

INREBLIRIA AR E TIETIRREE, N—BMIRSSEITHE Docker H, RTINS 2EH
REHRAIER. (XTFEECRESRmORGFREEEN, LEEILIERZET localhost BiESME
Docker Host IP ij3[8]) . Bl 10-7 R 7 NI SSRePAYIERFNTE R AINRRL,

&« C' | @ localhost:5101/hc
{"status":"Healthy"}
B 10-7. T EEHe BB RS AIETTINS

FEXANULAF, BATLAEE catalog.api RS (2177EIwO 5101) RIEFER. IR[E] HTTP K7 200
LUK JSON #EXATRHER . EERHREEREIAEE 7H SQL Server BUEEKIIKXRINETIRNR,
HIREHRFIER.
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{8 Watchdog

Watchdog 2—MIRIZAIARSS, AILAGHARSANEITINAMIGE:, FHBEEERENERY
HealthChecks EESRIR EMBRSFZANEI TR, XBTLASEIRG LEEFERANMRSME M SRR,
£ Watchdog FHESESBRFRENER T, MEXNERAHITHNURIERILRS.
eShopOnContainers 7RFIFFEE— Web TH BN TN S. NE 10-8 Fix. XEEATLA
ERREIRA Watchdog, EIABFMMAISEEREER T eShopOnContainers F{ARSSF0 web N3
RFAVAS., 8%, Watchdog FEMNEIARIEEIRSEHBRKEITE,

B3 System Status - WebSta X+

&~ % O ‘ localhost 51(

Overall Status: Healthy
http:/lordering.api:5102/hc m

UriCheck(http://ordering.api:5102/hc): status code OK (200)

http:/ibasket.api:5103/hc m

UriCheck(http://basket.api:5103/hc): status code OK (200)

http:/icatalog.api:5101/hc m

UriCheck(http://catalog.api:5101/hc): status code OK (200)

http://10.0.75.1:5105/hc m

UrlCheck(http://10.0.75.1:5105/hc): status code OK (200)

http://lwebmvc:5100/hc m

UrlCheck(http://webmvc:5100/hc): status code OK (200)

http://webspa:5104/hc m

UrlCheck(http://webspa:5104/hc): status code OK (200)

& 10-8. {F eShopOnContainers FIIFAIEI T L IRE

22, ASP.NET Core B97R[E)f HealthChecks EEAS MRS IR T — B0 TIK e EIRR. H
BHITEXBFEIETIRRIEE, FIRIEAEXEEEIRE— NS TR,

HealthChecks EERl@IT XS RIMBZRAIFT AN BT B, 530, 07+, BRzES
3T Redis BFIIHECHIBE/TETRMEE. ZESTFRS N IRE SN B FABFIH T TR
&, RSB LMRIEX WS TR R E R TR E.

(ERRHIS I ERINETRREE

ZISIERYRARSAIRT M, 4wHESIZE, 28{Ll Docker Swarm, Kubernetes #{] Service Fabric FEEAIET
RIEBEFREUAAMRFPUTIZ TN E. SRHE I ZalEIR MRS /ARABERN, BEELEY
ZLBINEEIEK, BEEREEZERN— 1A,
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plan, ZEERHS IEATLERIZTINAREREETEINE. REIRS/SRIINSENIESE,
RHES A 2RISR SRR EIRSS /A ReLhl.

SYRARS BT BRER AR, B PRARENANEER. BEHASIZE (20 Azure Service Fabric)
PMEREHFHIRSS, HlN, S PNBREFTHERAIREER 1/5 (9B, BERFARNTRESTHATRE. T
FENFHREFAIHAFERZE, FREORESRESEZE T — IR BT TR E.

RBIETIRENA— T EEFRERSHIRSER. XERLRAS EEITIRURERERINEE, L
Service Fabric, fEfEFYmHFSIZERS, BEISHIFEEE, EACNBETHERFER. BirtalZ
REiTINRRERR. B0, EIE—  EESHMIRSIINARER, S LhEREEIIER
(RPS) &, MR—MRBIEAERILHERSESHNRR (N7 AERF) |, WRHSIERTLER
EPREIRSEN, MESHRFIERRIRFIAE,

BEE, WIREERRYR Azure Service Frabic, BREEHMBCHIETNLEIMEE, BHERANET
WRtEEE SR,

BRI ETEME. HITHIEE

BNRE—oEUMHEMER, RERSMRE, HEQNRIEmE R HER, EeTLAXT S
HEFERARNRRL R,

AT LAfE R BRI E I N FRFE R R IR S HVRTS.  BUEFRA JTERRRE ASP.NET Core HealthChecks B
THEENTE—., &&, BILEREASRNIE - 2 Azure Application Insight #[1 Operations
Management Suite, RIBIESEHRAHER.

Rie, NREEETIESEMR, WATLAMER Microsoft Power Bl BiEE =R SGZE (W Kibana 8%
Z Splunk) SREJHLEEE.

Hith&=R

e  ASP.NET Core HealthChecks (BHIATRIRAN)
https://github.com/aspnet/HealthChecks/

e Service Fabric iIZ{TARASIREI
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

1

{RIP .NET {BRS5H] Web MR

£ .NET RiBRS53#0 Web RiFETERHRECISSIE

B, IRSAITAFRISIRM APl DX RTAFEREENRFME iR, HTIEE AP RBIRRAISE—
TREMHIIE. WIERAEHERSHINIRE.

24

EHRS RS, BNIEERERE—E, WREER AP WX, WRXEHITIRIERTIE, NE
11-1 fm. MNRERXFIT, BWAETEERE (REE API X)) HEBEMIRERS, BRIFEEYE
=2 FREIEEREEREMX,

- e e e e e e e e e e e e 1
£ Catalog Microservice R |

I

ol - SO S
i —

"-f.--' [ m s I
\P___. ) T . E I

| Request with

I user infarmation
b I‘ Basket Microservice
"

I el &
-,
| m —
fl - Riadis
I o #
b

-

& 11-1. (R API PRI IRIE

SNRARSS AL EIRIE), ML Azure [EENERAVIGIEIRSZEE RURECHEIRSS (STS) BIEFIGIE
MRS AT LAY AT BMIGIE. SERREEEGZE ML Cookie FIIRSZEHZRN. (W0
REE, TJLMENRREFZEHEHEEERIFIRSSHI ASP.NET Core ) , IERTCANE 11-2 Ak,

| Backend Microservices I
-------------- ~ | “ Tdentity Microservice (s7s + Users' '
’ . . (5TS + Users)
/" Client Apps i ; Sign-in [ ldentity | |
: e SOL Server |
i 1 Security token “ i database | |
. L] L A H
| Maobile I - |
I App e
| I [ Catalog Microservice ! |
: Request with token L Wik AF e ) |
| — - el |
i Weh I . I |_ —— alalDase ‘! I
1 ] e ———] . B =
| App 0 e
A b ——— | [ Basket Microservice ! I
- < I Request with token i ok AF ! |
—————————————— - 1 i
| —= Wb Bedic cache
- Kex
[ . Conta g B I
| I

B 11-2. (EFFRESRIR SIS IS J29iE

301 REELER


https://docs.microsoft.com/aspnet/core/security/data-protection/compatibility/cookie-sharing#sharing-authentication-cookies-between-applications

{s5FH ASP.NET Core Identity ISiiE

ASP.NET Core FHATFIGEAFRIFEENEIZ ASP.NET Core Identity iR ZE S, ASP.NET Core Identity
ERARAREENHEFEXPEERFEE (BEERER. HEFAR) . BE, ASP.NET Core
Identity ZUEFHETER Microsoft. AspNetCore.ldentity.EntityFrameworkCore B324AY Entity Framework
=g, B2, JLMFEREENFEREENE=F81E Azure RFfi#. DocumentDB S EENEF#

WRER.

TERIHBE B ERIEE 7 IR AP K S 3RIERY ASP.NET Core Web NAFEFIB&ER. BRR S
WMAITE BB E /575 {# R Entity Framework Core Bt& ASP.NET Core FYJ53%,

services.AddDbContext<ApplicationDbContext>(options =>
options.UseSqlServer(Configuration.GetConnectionString("DefaultConnection™)));
services.AddIdentity<ApplicationUser, IdentityRole>()
.AddEntityFrameworkStores<ApplicationDbContext>()
.AddDefaultTokenProviders();

—BEEE T ASP.NET Core Identity , #REAJLATEARSSHY Startup.Configure 75 A+ @I A A
app.Userldentity SREFE.

{53 ASP.NET Core Identity BTLASCHRLA T LRI :
o {#HFH UserManager Z:BUBIEEFT PSR (UserManager.CreateAsync)

e {#Fd SigninManager SKRERIGUERF. &0LAERA signinManager.SigninAsync B#ER,
&, signinManager.PasswordSigninAsync SEFARFPHNOSEERN, AR,

o ET{FHETE Cookie RRYSR (HH ASP.NET Core SRIEMHZEY) RBIARF, LABEXEaRA/E4
BRI EEERAFPSHTIER,

ASP.NET Identity Core iRSZHFXEFIIIE.

ST ERAAFEIEEE, FESRZEFER Cookie (HEBMNMNBHIRIEFS (ANELEIF) MVC
Web RIFBFER) , ASP.NET Core Identity 2—/MEFIRAS X,

(= YMERIRHERIGIE

ASP.NET Core RS FAFMBIIERHERIET OAuth 2.0 HITER., XEKRERFRILAERXE
Microsoft, Google, Facebook &%, Twitter FHHNEIMBSMHIWIEIFEER, HEXLEMHS
ASP.NET Core Identity N FIfEFFRRIB ) KELEEE.

EEREAINBSHIE, BENAERR HTTP iSRG EEEFEEESHSHIRIERE, ZFEH
RELNIENSHIIHREESRERT URI BEHIEK, RS MHEEFES
SigninManager.GetExternalLogininfo J5;&EERTF,
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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

THEFIE T R TRIIMNEBS D IR S R EARXA NuGet &:

HRi=R 12

Microsoft . . . .
Microsoft.AspNetCore.Authentication.MicrosoftAccount

Google Microsoft.AspNetCore.Authentication.Google

Facebook Microsoft.AspNetCore.Authentication.Facebook

Twitter

Microsoft.AspNetCore.Authentication.Twitter

FEREERT, FEHERBEETE Startup.Configure FRIERZE1LT
app.Use{ExternalProvider}Authentication AU EEMAY. XL EM T AN — MR 2R FREAYEIR
X5, HPESNARERHN D INEEE (Flin0<S) . IS MHRIHRMREEREMABER (10
ASP.NET Core SZHSFIA) , IXEERUAILABKIFFERIGRESHIIRIN FHERF.

—Brh[af41E Startup.Configure AR, EREILERRAR MEEEFIZERY Action HER. All, &
EEE@JL—A AuthenticationProperties XJ5, HAPEESHIRIHRMESABFRFIEZEREM URL, ARBIR
[E]—MEIT AuthenticationProperties XIS FIANAN, NEEXR 5 ~HHKES:

var properties = _signInManager.ConfigureExternalAuthenticationProperties(provider,
redirecturl);
return Challenge(properties, provider);

S%4 redirectUrl B1F—B P #EIE 2 fS5MERIRAESMN EEEAAY URL Hblit, iZ URL RERTNISIRIBIMNGE
IRMRAEEAP#HITERR Action, I TNEMLAIRBIFTR:

// 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)
¥

var identityResult = await _userManager.CreateAsync(newUser);
if (identityResult.Succeeded)
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https://docs.microsoft.com/aspnet/core/security/authentication/social/

identityResult = await _userManager.AddLoginAsync(newUser, info);
if (identityResult.Succeeded)

{
}

await _signInManager.SignInAsync(newUser, isPersistent: false);

return RedirectTolLocal(returnurl);

SNERIEHE Visual Studio FrElJiE ASP.NET Core web NAFFEFFIIERIRTR, 1EEEIRZ FPIKFIGIEIRIN
. EIREFATEERINMRASRFIABHEREST 7, WE 11-3 Fim.

MNew ASP.NET Core Web Application (MET Core) - WebApplicationd ? X

Select a template:

A project template for creating an ASP.NET Core
ASF.NET Core Templates application with example ASP.NET MVC Views and
Contrellers. This template can also be used for RESTFul

m E @ﬁ HTTP services,

Learn more
Empty Web API Web
Application

Authentication: Individual User Accounts

S Microsoft Azure
@ [] Host in the cloud

App Service

& 11-3. TEEYEE Web [/HFE/FRIELF(E RSP EBIDIESEIT

bR 7 BIEY RV MEBIIER R 25, BB E=FRIHEAERE SIS M IR EFE. B
FEHE, 1B GitHub LAY AspNet.Security.OAuth.Providers B,

2R, AILIBIESE CRYSMNRIGIE RN,

{§F8 bearer token 3SiiE

{5F8 ASP.NET Core Identity J1_E/MEBIGIHRIHESIERATIFZ Web NEREFHS, XEIHEHE
Cookie FFiEAFEESELM. BEEHEHSET, Cookie iARRIEREUIERIBRS .
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https://github.com/aspnet-contrib/AspNet.Security.OAuth.Providers/tree/dev/src

f5lan, £ ASP.NET Core Web API R, AFFTHJEEHHERNARER (SPA) . AiIEFin, EEEHE
Web API i73[aR9 RESTful [KIF&R%IRMR, ELLEEEF bearer token 3G, LR FBfERFA B
Cookie, BE2ERZFKEN Bearer Token, FHIEEBESEFMIERA authorization kb, ATERSH
I&VE, ASP.NET Core Sz#HsEF OAuth 2.0 ] OpenID Connect B9J1N%EIR,

(& OpenID Connect B¢ OAuth 2.0 Identity #E/Zz552IF

WNERAFSEFIETE Azure SERNE RHELE SZIF OpenlD Connect 8 OAuth 2.0 BIEE Identity 52
, e LA{ER Microsoft. AspNetCore.Authentication.OpenldConnect £fY OpenID Connect ;i T38IE
. BN, EHF Azure EFNERUIE, ASP.NET Core web N FIEFEA LAERIZEFRIFEH, WTFIRT

A

// 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)

BeE(ERBENARERFEM/I Azure B BREFinETEIEAY Azure iEIBRE. NRENMARSEH
T Azure JESNERWIEAR, BMMIZEFiR 1D AILEN BREFINS MRS ZEHE,

mER, SERLLTIERES, FEHE ASP.NET Core Identity FhjEMY, EAFTBRIBFEEEFMEM
SUEERE Azure SERNEREHE,

M ASP.NET Core [RSHiiEZLSH

WRIGHLEAARIAT ASP.NET Core Identity FBFMALTESHE, MAZFEHEIMNE Identity $2{H38, &
BILAF) F— S =5 .

IdentityServer4 #1 Openlddict &£ OpenlID Connect 12{it88, BILAERHAS ASP.NET Core Identity £EF;,
{EIEM ASP.NET Core [REMAZES<SHE, IdentityServerd XAYEENBIRERIREA, (BE, FA
IdentityServerd EAMASHEIEARTEBIIT:

1. 7E Startup.Configure 7555EH app.UseldentityServer 370 IdentityServerd Zl5N FIFERRY
HTTP ISk EEEED. XFEELIEIIZEL /connect/token A OpenID Connect 1 OAuth2 i
RIEK,

2. 1@TAMA services.AddldentityServer J5i&fE Startup.ConfiguraServices /55 &
IdentityServer4,

3. RMHLATEUEECE Identity BRSSR%
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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

o FBTF&ERM credentials

o  FAFEIAEERISIENY Identtiy F] AP R

» APl BRHENEBF R LAERGRSEGRNZERIPHIEYEIIEE. APl BRI—
THIREEIZA Web APl (BE APl £5)

* Identity BIRIERIREZEFiRRHNATIHRAFER (FIR) . XEHIRAEEE
P&, B,

o ATIEKRSHBEEZENE .
o FBPEEHIEMENEI, a0 ASP.NET Core Identity By E55%.

HIEIEEE(EA IdentityServerd BIEFURfIEIRAS, ALK IEnumerable<T> RUIEZHREUE GBS
ERREFERRFENGE. 5&E, MTEASRES, SRLIBIKRITENERHE iR RIRR

AL,

IdentityServer4 (EFRIRFHEIRE, FIHBEENX IClientStore RAURMHAIRFIRECE, AIRERMTUT

M

// Add IdentityServer services
services.AddSingleton<IClientStore, CustomClientStore>();

services.AddIdentityServer()
.AddSigningCredential ("CN=sts")
.AddInMemoryApiResources(MyApiResourceProvider.GetAllResources())
.AddAspNetIdentity<ApplicationUser>();

EEZ2SH
ETF OpeniD Connect AEIAGECHNELSMBITEET —HR, B, NRRSUNEER
AR PR RS IR AR R S SRR, i TakEe?

HFIEIFE, Microsoft. AspNetCore Authentication.JwtBearer SRt T4MNE JIWT SHERYISIER M4
. JWT{{3 "JSON Web Token” , B—MEANZESHIEN (A RFC7519EN) , ATBERSE
A, XTFaEE HEERX L SENERRG, ATee I RGBT ASP.NET
Core MVC HE[{§ (app.UseMVC ) ZEIREHA,

app.UseJwtBearerAuthentication(new JwtBearerOptions()
{
Audience = "http://localhost:5001/",
Authority = "http://localhost:5000/",
AutomaticAuthenticate = true

1)
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https://identityserver4.readthedocs.io/en/release/topics/crypto.html
https://identityserver4.readthedocs.io/en/release/topics/resources.html
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

SEUN TR

B— 2% RequireHttpsMetadata, TELRAIFREFER. ERTFUXERN, BIHSERES false,

Audience RMENCHERIRINE B CRILERNIRIR. WRSHPIEEREARLE SR

24, CHISHIER.

Authority AN HEAIIIERRSSSRtbIE. JWT Bearer IGUERIEMAERIXA URI SREREXIT AT

RESHERRNARE, FEFEERIASHEPISEITETLL URI,

AutomaticAuthenticate — MrRSHEENX AR EBBHERNHRE.

AJLAERBIEBRIAMEFHI TN, ESCPREBEF, JWT bearer token N S{XIEIT HTTPS &4,

chiEdsiEZE, IWT SREENM Authorization IESRLHIREN, ARRFSIL, K& (R

Audience #1 Authority 2#(-RYE) , FEIENREEH MVC /Y Action BiE RIUTIEE5 |BVAFE

l%\ °

JWT Bearer 3IEHEUHASTIFENERAAHE, ELAITE Authority AeTFERY, (FRAAHATIERRIGUES
k8, SFIXf5E, EaJLATE JwtBearerOptions XI5 _FIEE— TokenValidationParameters Y45,

Hith&=R
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ERREFRZAHEE Cookie

https://docs.microsoft.com/aspnet/core/security/data-protection/compatibility/cookie-sharing#sharing-

authentication-cookies-between-applications

Identity &7
https://docs.microsoft.com/aspnet/core/security/authentication/identity

Rick Anderson. {EBE{SAITNE FISIE
https://docs.microsoft.com/aspnet/core/security/authentication/2fa

{8 Facebook, Google FIE{th/MERIR (= LINISIE
https://docs.microsoft.com/aspnet/core/security/authentication/social/

Michell Anicas. OAuth 2 g7}
https://www.digitalocean.com/community/tutorials/an-introduction-to-oauth-2
AspNet.Security.OAuth.Providers ( ASP.NET OAuth 28809 GitHub %)
https://github.com/aspnet-contrib/AspNet.Security.OAuth.Providers/tree/dev/src
Danny Strockis. }& Azure AD E2&%l ASP.NET Core Web [
https://azure.microsoft.com/resources/samples/active-directory-dotnet-webapp-openidconnect-
aspnetcore/

IdentityServerd. B H

https://identityserverd.readthedocs.io/en/release/
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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/

NET 4BRZF1 Web R FEFEIISI

EXIEZ R, ASP.NET Core Web API FEERIAIA, HIREARIFIRSS 15 API I ELICIERFATA,
EFFERERIERF. SNALUETRFNAERETEEXRIRE, XA tEEMERRERHEETS
e

BRAHUXS ASP.NET Core ERFRAYILIAISHF Authorize 4N FRZ! Action FiAEIMFREIR (EETHIRE, R
FraTzHlERhRY Action ERERIZN) |, A1 T™MURBRR:

public class AccountController : Controller
{

public ActionResult Login()

{

}

[Authorize]

public ActionResult Logout()
{

}

FOABR T, NINRESEAEY Authorize FHIERIRBIXSZHIRREL Action [REIIEIIEAF. NRH—
EIREIIIEFERIRF AP TR, T Bz LIS E L RIAEEERE.

SEIMETf BRI

ASP.NET Core Identity EENEHACES, BT A2, ASP.NET Core Identity IZiEFR TN AER
NARAEHIEE, HIRERHL AP LA, XS EALABITZEE! RoleManager  (BJLA
FISEEEMETREE) 0 UserManager (AJLUSREFRMNBEHSECEENESED) IARERNHITE

%ﬁo

YIERIG(H Y JWT Bearer Token &iIFE, ASP.NET Core HY JWT Bearer iFRAAEIGEETF M Shach AT
AEFERETAPNAR. EERHIXT MVC # Action B¢ E1=Hss80ARINFEREFHIAR,
BJLATE Authorize ¥ Roles 28y, W TR,

[Authorize(Roles = "Administrator, PowerUser")]
public class ControlPanelController : Controller
{

public ActionResult SetTime()

{

}

[Authorize(Roles = "Administrator")]

public ActionResult ShutDown()

{

}
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https://docs.microsoft.com/aspnet/core/security/authorization/introduction

Erfilsh, {4X Administrator 0 PowerUser FEFATLAIAIE] ControlPanelController A9 API (Eban
SetTime X Action) ., ShutDown API MIH—2FREI/ARE Administrator B&FEIEF A,

SFHERESINAEHEEHNER, EalLMERZA Authorize 45, I TFRBIRR:

[Authorize(Roles = "Administrator, PowerUser")]
[Authorize(Roles "RemoteEmployee ")]
[Authorize(Policy = "CustomPolicy")]

public ActionResult API1 ()

{

}

FEXARGIFR, FEBIXA APIT, PR
o £ Adminstrator B PowerUser 7, 7B
o TEfAtE RemoteEmployee 7, HH

e HE CustomPolicy HENAIBEE XL IBERS.

EHE T REEARIN

ERTLAGE FIRAURIR RS B E IR, AT, HEH— N, BESHFREETLIBI TS
Y ASP.NET I =& .

BENXAISEERIEEITIE Startup.ConfigureServices 75i%{FH service AddAuthorization 7%/, 1%
FEREA—12#09 AuthorizationOptions FUZEHE.

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)

WG, REEATLASAREENERBXEL, FMRISE, TLUSRISRFRMEN Authorize $514RY
Policy 224N F3TF Action B Controller (f5J40, [Authorize(Policy="EmployeesOnly")]), RE&H]
LIREZENMESRE, mAR— (WRFIEFTR) .

ERIEAYRAIF, FE— AddPolicy R BB AR —FA. IR
[Authorize(Policy="AdministratorsoOnly")] RFAFHE API, BREHEIXF Administrator BB
AFaLAGE],
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https://docs.asp.net/en/latest/security/authorization/policies.html
https://github.com/blowdart/AspNetAuthorizationWorkshop

B AddPolicy ERER T — MBS, BXAFRAUFERNRSR. RequireClaim J55ER] %
Wiz AR BRSRENTRERROE. WRIEE TE, RAERM T IEMSANER, JABEENENRR, 7
BEREEK, ANSREER JWT Bearer IIERENY, ATERY IWT BIESIF AR AT,

REBKRIEESE =" AddPolicy /5%, EAEFERTBENXBIEEIE Requirement, BIIERABENE
W Requirement, EEJLAXTAMIHITIRNERARIEEIN, EHITICRIE, SWARSCIIUN T8

SCHR IAuthorizationRequirement f{ Requirements 258, E8455E Requirement FYFERSEHY
FBR., EARGIF, XEE— Age FERAT MinimumAgeRequirement 288,

SCHR AuthorizationHandler<T> R4 IESE, Heh T 24MERRFAILIHER
|AuthorizationRequirement 28!, 1Z4MBEFERFVZRSEIN HandleRequirementAsync 757k, Hi
BEEERAPEEN L TYERREEK,

SNRAFHEENK, WA context.Succeed KFRFAFEMIEN, MRAFESHIAILL
WERINER, WALABIESMIERER.

PR TR AddPolicy JEMBEEXAIRERENKSS, EFBBIEREENTEMEENX Requirement 4122
& (services.AddTransient<lAuthorizationHandler, MinimumAgeHandler>()) ,

£ ASP.NET Core R0t , RETXFHRERPFR (BT DateOfBirth) FIBENIFIN
Requirement AR RS AY7RAF.

Hith&=R
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ASP.NET Core jAIE
https://docs.microsoft.com/aspnet/core/security/authentication/identity
ASP.NET Core #EY
https://docs.microsoft.com/aspnet/core/security/authorization/introduction
ETFAERIEIR

https://docs.microsoft.com/aspnet/core/security/authorization/roles

BEXETRIEAIEN

https://docs.microsoft.com/aspnet/core/security/authorization/policies
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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

ERRPREEFENBERER

BEEZRIFNRREHETERSS, ASP.NET Core NREFBEREMEAEZS. ASHELIHRS
BHHEERE. XEHMEERIRAEHR. RESREFAETRABHEIEN, SR AELERE
BRI SRS, 1B, ERIZ(ER ASP.NET Core BtBREMEL SN EIEEER.

BRIZE AT ANZENMA TR RINEAMNBTHRE~ERNZELEHE, RATENASZE
HIAARNESRE. ATEEERAIERERNZE, ERNAXNEEMNERENFEER, SEF
F3 ASP.NET Core ZSHEIETH, ATEEFINEPILNELENFHE, MRS HILAE Azure Key Vault
FizfiE,

ERIRESRFERH

R AFEERN—M AR RA RS ERNERRENF AT LNRREE. JREREE
EFEEESESHNER (REEEETYT) RN, B8R BRBTRNTED EEMINIAE
TEE—ER, FHERAES () 2.

folan, 1IMEZE Logging:Loglevel:Default IRE 7 Debug, #EF3T FEAY JSON XHHHECE(E:

{
"Logging": {
"LogLevel”: {
"Default”: "Debug"
}
}
}

BNIMETEFIHEXLE, NARFREMTEE IConfigurationRoot XISAT, £
ConfigurationBuilder i3 AddEnvironmentVariables J57%,

IR, NRZEEEFHEAMNA, B, NREHENEZERNTEN SRR, MREEBHER
.

{58 ASP.NET Core A TERE1FER5H

ASP.NET Core ZHEE T ERM 7 5—MMNRERIEHNMRFERILR., E6ER "ZREEs" IR
, BB FEETEAS|IA (DotNetCliToolReference) Fl| Microsoft.Extensions.SecretManager
8. —BEiZIKBMIEFEHEIRE, dotnet B ERGOHMALUMNGHITIRETIHRE. XEEHPIBLL
JSON AN MM FHRERFNEENHBERY (BFRREBRERFEMAR) , NMmEEiRE.

AT T Big B4R EHEZSBINE R UserSecretsld BIE2HR, EI, W EIIESMEFIRE
UserSecretsld @t (W0TFF7R) . YEA ID (ERRILIR=frEHARE, REFTMBHIEHE—M.
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https://docs.microsoft.com/aspnet/core/security/app-secrets#environment-variables
https://docs.microsoft.com/aspnet/core/security/app-secrets#secret-manager

<PropertyGroup>
<UserSecretsId>UniqueIdentifyingString</UserSecretsId>
</PropertyGroup>

FERNFAFEFAhiBIZ1E ConfigurationBuilder SCfI_EifEIFS AddUserSecrets<T> S{EFRAIFEE R ETES
FEZ4H, TRISE T MY 2R UserSecretld BIFERFREESEAY, 1BHE(FH AddUserSecrets<Startup> it
aILA,

£ P{EF Azure Key Vault {RiF&5$H

RBERIEPINGRERME, SEATREETERERM, MREREHEN EREEM. FHEERER
£75702 Azure Key Vault, ENFEERINERE T — M R2RIPOME.

£ Microsoft.Extensions.Configuration.AzureKeyVault 7314 ASP.NET Core N FBF2RM Auzre Key Vault
HIEEVECE(ER. ZfEF Azure Key Vault hZERIER, IBIRIRAN LRI F:

1. JBREEREMA Azure AD NFFER. (XIEB$AEERYIAIEIE Azure AD &18) . XAJLUEIL
Azure 18 JF7ERK.
HE, NRHFENFEEFERIER (MARERSHEEFimEHE) . WeTLAER New-
AzureRmADApplication iIX4 PowerShell 455, #&7E Azure Key Vault FEMAGIER REER
AEE.  (BHIN FBRERFEERFASE. )

2. BIEEFAIRS TR, B EMAIRNEREFAIRZRERINIR, SJLAFEREIITAY PowerShell
S HITILRE.

$sp = New-AzureRmADServicePrincipal -ApplicationId "<Application ID guid>"

Set-AzureRmKeyVaultAccessPolicy -VaultName "<VaultName>" -ServicePrincipalName
$sp.ServicePrincipalNames[@] -PermissionsToSecrets all -ResourceGroupName
"<KeyVault Resource Group>"

3. 7E8J# IConfigurationRoot LAY, EBITIEAE IConfigurationBuilder. AddAzureKeyVault ¥ 75
%, BESHEEARERESIENERERF. BER, B AddAzureKeyVault EEEEMAY
NFEFER ID, HAEpENSBHEF TR EFMEEIRRSR,

BHAl, NET ¥R .NET Core XFHEFZEFis ID F1ZFimZ M Azure Key Vault SRENECESR.
NET Framework [ FIf&Fa]LAER IConfigurationBuilder. AddAzureKeyVault B9—/NEZEL, 1%
AddAzureKeyVault FE—MEBRABZFinEH. ERSATES, XF .NET Standard 1 .NET Core
MNEHIRAIEET AT, EEZIEHAY AddAzureKeyVault EEZATFZHI, ASP.NET Core N FHFERFH]
LAUBIT RBIE— KeyVaultClient JISKIHIRIEGETUERBSHIIERY Azure Key Vault, 81T
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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
https://github.com/aspnet/Configuration/issues/605

// 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("{KeyValueUri}", kvClient,
new DefaultKeyVaultSecretManager());

fELERBI, XF AddAzureKeyVault FOVEFEEC BRI EMEERITHIL. RIESLERNG Azure Key
Vault FARE— M EERHEER, LECEIESnRRMEFNESE, FEEERPIRE
EFRSEETAFEETRIXLESH.

Hftb iR

e (#F Azure Key Vault (PR A
https://docs.microsoft.com/azure/guidance/guidance-multitenant-identity-keyvault

o HEFRMEBRRELFMHNAZH
https://docs.microsoft.com/aspnet/core/security/app-secrets

o EEHMREFRP
https://docs.microsoft.com/aspnet/core/security/data-protection/configuration/overview

o EIAEIEM4ERTHA
https://docs.microsoft.com/aspnet/core/security/data-protection/configuration/default-settings#data-
protection-default-settings

e  Microsoft.Extensions.Configuration.DockerSecrets. GitHub B

https://qgithub.com/aspnet/Configuration/tree/dev/src/Microsoft.Extensions.Configuration.DockerSecrets
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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
https://docs.microsoft.com/en-us/aspnet/core/security/data-protection/configuration/default-settings#data-protection-default-settings
https://docs.microsoft.com/en-us/aspnet/core/security/data-protection/configuration/default-settings#data-protection-default-settings
https://github.com/aspnet/Configuration/tree/dev/src/Microsoft.Extensions.Configuration.DockerSecrets

KBRS

FARENER, UTEAPRERNEL.

(ERERNE. ETERNOREHRTHERTNERMYE, FRATREWRETEES R TRE
KRR SHRIEPEEAIMRRT R, BREBEUE DevOps FIEFRILIFIE.

BRTLARTE, 7E Windows F] Linux ESRFHHREEFMMNEAISTIF R, BT Docker BIFESIETERL
NEEETWAHISESCE, XN EIENER. WEE AWS, BFF] IBM, FEARARIIESE, Docker B]
BEE A ERE R OB AE,

BREABERML. W THHIETIRSHRANBEFHEIRSS, Docker BRRRNIBPBHIE AR,

MBRSS. MIRSIRIMIEER DTN, AENERERNXBESENBEFNEERSN, EETS MR
MEFRSE, LABERSIIFZNET. EETHIRSHIZES, NAEFRTUSEENRITA. U
. hRAL, BENT RIRSES, XALSREEIEXNEaR0EEER.

PHIRENIRITHH SOA, HIRSIMIRIVRTEMARSHIARE (SOA) FITUHIKENIRIT (DDD), Hf&
AU A AL SRR A AR E A SR TH AT ARARSS BY, &/ 8E DDD 735 RT.

MBRSSAOHEER. MIRSSIRM TITEIRARITNEE, WRIIARE, BFRFDFASHME. Am, el
05K T SR HANAERFTAERINRSHHE, FIalo s8Rz fEEEE, B, K8k,
LIRSKRBE S MAIRSZHIIREG B RCRMNEMERSERIBRMESRM. XESES INT HESRISRIRN A
ErFEsnErt. Fit, IENENZRERETHRSHNARER. HHEREEZ NEHTFRE
RARBSRNBER. EXEER T, EERETESFIIREERE, EACKRHEFIIRKEsESE
MIEFHIN PR R4 1.

ERFIANBEFNSRE. SREATRRS, EHFHIRETCEENNA. BRI LSS
EFF—iECfER, BETESZAY NET Framework BEENFER, BILAUEE Windows BES#HTIIK
¥, Docker BHABBERTFZARRENNERER, FINBRTFSHBINEEZANTE, FRER
FoHRIF RTINS

CLI 5 IDE, FIFHRERRITE, SaILAFERERENA ARSI NET NBREF. BidFEHA
Docker CLI ] Visual Studio Code, f&AJLAFER CLI 1B FmiEeshIMET &, SEFIR Visual Studio
FOEXTS Docker BUFEHFMEAISIRF, EALL IDE A OB RFL, FluNsER At 2 RN EER,
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BHERNAER. TETZNRFNSOMARET, SRFESSHIENNGE. BTEFmIIRSED
BRHE (B%) | RETELENRNMNEZFIRRIER. fla0, BTHoHESER, RSTESX
17, BEZIRS IR, WNEEIFRE, NEBRTMEER, FTREEERERITELRZRS.
Itt, BTN RREFOAEZIXEHE, FHITRIXLHEERIRE, XERETUSEERRE
(EFAEERSEENBEK) , ALB=EIIERESERSERER . EFE, BFTx
RN FRRFOREEEENE, TIeREFNERETEMIRIEAIE], FINkBERES |IE8ERS
RIS RIELR,

T2, HIIMANSHNHMRS TR EHIRE. ENATeSETRIERIFNG, FESHC
MAX. B2, BT TIMIXEEN, XEBHT4ERENNARER. WEEAR
2NN AEFN— N XEEREE I SHENARFNESZHTENINZ2H, BEREEE. ©
M. BRIEEREANEER - BEMRANEEFRNE. HIReBRARVNERLERESLE,
BRI RERINE, BSINE, UREREZNAEFRBSHEUEN, MLETERHER, XENEE
EEMEAFHEHRGRZS. NEETE, SR RSFmEENmHES IZEMEEE, SEFIA
Azure BERHEEY, BIEN Azure RUZSHIREE (Key Vault) BELKRERMEN BEFBERNG .

RHESIZE, ETABMRHESIZE, & Azure B8E8IRSS (Kubernetes, Mesos DC/OS #1 Docker

Swarm) , #0 Azure Service Fabric FIRHAY, N FEAEFRENETHIRSHONERER, 1268
Z57MN. BT ERIFEEHNZ RSN RERRN, BRSO, A PNETRASIZREE
ETF RSB SIRRLEFIER. NRENNAEZEBIISRNBSENA, BERISKES
RIFREFRN T iR4wHES |22 BT,
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