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o F—IRFRHAPI {2 - API EFE « HEEEE « MCP Client MREA GBS BAMMIE « FAEMMHE o

o FEH IMCPClient— /mcp — API Gateway — i REST API1 BYPFDUERTE » MifEH tools/list B2 tools/call FHIEMI—EREE4E o

o R API LZE (Bff - XFE - ARA ARE > TR) HEREE (855 > Bix - B ApiGrant ) MIETENE—ERRE o

e A dotnet new EIL McpPlatform.slnx ’ B global.json #HZE SDK 10.0.401 * LA Directory.Packages.props SHEEMFARZS » MizE dotnet build BEM o {EEE
s o

o $TB8 http://localhost:5199/SetupCheck > HE SQL Server v IEE | « MIEMETRES APl THTTP 200 OKJ ©

o FA—HEERPAN R | TEEMARThARXRES API FEOUHE) o
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o FEERETIIA (ERAABKETEIRE) :

e .NETSDK (10.0.401) : dotnet --version FEEN 10.0.401 ©

e SQL Server TB:R#1T{ERE (16.0.1200.5 Developer Edition) : SSMS AELL localhost A o

e Visual Studio 2026 > 8% VS Code fiI4E C# Dev Kit £ REST Client #%3% : SEBAER .nttp fE3Z Send Request] ©

o #Z= SQL Server lRAF—EF _LEABRE ; 2872 FAZF] SERVERPROPERTY E DB_ID 2019 W H#BER > EE—MEAR—ERAE (GEHR (30 /)\BEE5E AR A
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B (20 588)

AHEREEETE
—RATEEE THREH NEREH) TRIFIERT) =% HTTP JSON AP » IRTE48:E Al B1I2 (MCP Client) thaERENY o B EISIN4NL RS 48R4 Al BIE » &1
ZIHIR=1ERIRE :

1. REBEEN : ZRISIBRAEITI > FAME NEUEEIUEMSR - BFRERTE) -

2. #EWRIE ¢ S TRERRER AP T2RES - SR ENIEMINABR > BROHRSINRTA A —fElhgR -
3.EIEEE | HERERIEZMUEE  EEWME Client ~ 284 ~ 1A T BMERRZS -

FRROTARSIAEREOH—E | REETH AP EREBREA 8 « EHERALLER T > MAS—RFUHETE L BRSNS T -
mEAGNRRE

TEEZE —37 API {EEREIR Al ML > ZBIEANTF) 18 | RUENEREDE—RES - B—EATUMELE

M AP| iR {itE
2% s |
BERFRE ~ X
\l7/ A
e ®F& /mep .
»| QEBREEEE (® MCP Client
»| = #0 —» #MLMCPToo —» . _
Bi% FZREAfER s RIRERZE T
@ AP| fERE
FREEER B —
Client
01-1 PIEAGHEFE ST
4RER p=:1=: REMHEE THEMTE (BHEE)
©) API {2fit&E (§8) #137 AP| E75 - 1 URL“Method /28 Schema - BiRZx - %X TEEMZEBECH AP & XEEBIZNED B
@ ®BEEEE (Admin) Bi% LR BAER G ~ 21~ T4 - BHmE TREEAGBEESMTIRE ; NEZES ARG
® E& /mep BB ERRZAS AR MCP Tool » ERIFOFIIREREIR THPITERAE LENRER 0 IRATUEEERA AP
@ API & (88) BB 70 AP ~ HERRAIRHERRE  RIEECH Client ZEMEARRMIREZTIA
® MCP Client ARRENERAEYH T AT NZRIPNEE NERER R
MCP 2 REST BYRA{Z

MCP (Model Context Protocol) 2iZ Al FERERBA I8 NFERUMFUSMNBTE) HE > sAEZE JSON-RPC 2.0 (ZRIE method * params ~ id ) ° ZN:RF2F
EH Streamable HTTP 5% . FiANSEEEIF—EHE: /ncp o REST APl BIRASZRFZERN LIRS - MEMRIMARZ - MCP REXX REST » MiZ&E REST b
4 Al AR ESREIENFYE ; Al REMET RGBS A Schema » REE EsEu &g o

TER—RTRIFNY < TEE @ % | FAEETM L2 ai—ESREER -
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MCP Client E& /mep API Gateway Service

@ tools/list

v

QO IEEERTBENTARE

(3 tools/call products_search

v

@ HEPRIGEIES > 3348 Gateway

v

357 REST API

(® GET /api/products?keyword=%%

@ #5R ~ #EBF ~ Correlationld

Tool 458

MCP Client T& /mep API Gateway Service

01-2 —X MCP T RIFIyYTa#2 REST FEOLY

®->®
@->®

ZiRENAE

% tools/list ; ZLRIRFEMETEBEMIZENIAR (&% il « inputSchema )

3£ tools/call » params FHTEBIBEBH {"keyword":"H"}

EXMREEGE - Grant ~ k7 ~ Scope ~ FE « B8 ; MEAMEESERIHR » FEHIE L
Gateway fREIZERRAAR H4F4E > R AFFEERIBAY Host,/Path ; Z[E] EisARESEEEL JSON
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®200 £ JSON
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k% REST API

BIFET
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09
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08
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MEREENMA - Client HRERT TRBE » AARZEMHETN (FERZE @ ETHMRE » BB T —R G &1 @ #3648 ; #BikE A Cookie FEit MCP
Access Token (Cookie 457#IE525F » Token H OAuth #2545 Client B » Section 10) ©
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BR tools/call EFIGE Grant EEMAM

e REEEAERE
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AP| IERLEE
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ApiGrant ?

@ Client &
A% Token ?

01-5 HZMEIEIEIFIZ R =ERT+

4RI RS
s
B8%A Grant

Token

BEFRES

@ ® ® ©® ©
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EF 5 WARRBR (GF : E@ILTH—SREEESET)

FEMRZBI—Z AspNetUsers BEER » REEEM Grant

QIR ERRE > HERAREE

Client 3852R% OAuth 1Z1£ « Token iB#A + Audience FEATF &
Grant #24#8H ~ ZUHR - B85 ; FEFH ; APIRRETR

£ Gateway fX#30F 0l L0 STERFERF SUE R

12—

@ EE37 ApiGran ® MCP BEDY
—»
t BREHHE
g GFiES

BHHER (Section 03 E31)

ApiVersions

ApiAccessRequests

ApprovalRecords

ApiGrants

ApiUsageCounters

~ ApiCalllLogs

ApprovalRecords

SEVNELER - KETE 5 Apicrants

SCIRTEAETAERD » ERAEN « B8 - EEATMAN » B
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SRURBF AT LUSAREIE © TR REEEA TIR2aky - FHE0A TIRAER(EL - BESBEARE - EEERELRET ApiGrant » TIASRIFMET Grant » Token » FEH API
AREEERER R > AREFA o |

30 /S EEE SRR AN S E

30N RENIB— SRR MERE (K4 (W - FEEE)) !

AR EERE FHA (BIHE)

BERI=  BIEEE » Web API ~ MCP Server 7E[E— @481k SR | BRES—EENIER

FEREEA HTTP JSON API BYPROYIRAR » 248y GET / posT E2BAFE Schema BITREAE LENRER  ERER  EENE | EAEERRERERABH
—18 API ZABRZS > ERGEELIRMEERGIRA ; =EREE API EE | ERAHRTEXRRTE

—1{EZRE MCP Client BYER ; EAZEMRHEY OAuth B2 fREBEE A Connector BJ& ~ 2R OAuth fEARES

hRZs$HE 2 F5RIERATIE SDK ~ NuGet EfF ~ MCP 1 E 2215 Client BIRRZATE T 2K » ZEER ° MCP C# SDK SRR E1EURIRIE - B —ERIZZ(7E A RAEARE ~ FE B AR
FIRES AR § AR —HE > EMNREERASEM EEEZAN > MAERARETHERARE -

HEHR SHTEMRE ASRIEHE

.NET SDK global. json 10.0.401 > rollForward: latestPatch

Microsoft.Data.SqlClient Directory.Packages.props 7.1.0 (F&EBTHMA)

ModelContextProtocol.AspNetCore Directory.Packages.props 2.2.0 (2026-09-26 K% nuget.org EFMVEHMIEERR > Section 09 NA)

MCP RIEREELR M TR 2025-11-25 (KABIERE - BIREFEL SDK ~ Client —fi%)
PREVELEEHIA

o FEif Connector EFREIREMEAY Localhost : AHERIEEAZANE Client 3l ; EmERTEIINAIEN HTTPS 484k (Section 10 ~ 15) ©
o sa HARBREHNHBIRE > FEMEEE SRS ; EXBEAR/IVERERRS - BBRAEERISER » HRERENEDS o
o ZREFTAREERIE . MCPServerManag E Section 03 B Migration 37 » SRIIREEE naster > A KRB SIEMER o

AR
B =B EFRERR
MCP Client,”Connector i MCP 1RE ~ RREAETUTANER HREHEERAE Client
AP FARAMEI RS REST API ZEITHY McpPlatform.DemoApis
ApiGrant fEFRRBIREREERNERE AR - B8E - & ApiGrants EH}&R
E% (Idempotency) FA—sERE—REZR » REER Idempotency-Key 1Z5E
User Secrets B EERUS R E RIS > R EERE ConnectionStrings:DefaultConnection

MCP Server ;RIEFAREFM (30HRS) —8—



HEmmEE (25 9r88)

ERIEIE | ERREN PG IR L AP FIBBIRIRIRE B - SHEP4EILAERR « SQL Server BEE « =S2nEE API 5 R BMEERIMSZUGIE ; B L 0 RBEED
KEFRET o

HHBMEBILIZNERN » MEEBHRET S APHEMERIRFFREFRREMTS | 4985 Mcpplatform.Web ( localhost:5199 ) #EE| SQL Server B9 master &EARZS
M TRE R McpPlatform.DemoApis ( localhost:5086 ) EHIFRIEEXK o

EEHEIIGEEEEERTE Services/SetupCheckService.cs : CheckSqlServerAsync 7EFEE=FER:REA ; CheckDemoApisAsync ¥HPFAUEEERN probe 7 true HIIHEL
FE—R GeT (3FVAE) WEHEF > 2xx BB v IER) ~ HAKASIESUER LBER TX KB > Probe # false HIR AZUIHRERFHARIEN o

EPER

1. FAM{EAR i - ERUIE) #6)/01_FEERNCPIESSEAIRIBH /McpPlatform ©
2. 5—{B#1T dotnet run --project src/McpPlatform.DemoApis °> Z5Z| Now listening on: http://localhost:5680 ©

3. B {E#1T dotnet run --project src/McpPlatform.Web --launch-profile http > BIEREEITHEE ; HEHEY NRIERE) -

MCP Server AP| & BB BiEgs

MRIRENE
BB : 2026-09-26 17:26:58 ( HEI5[E ) | #ITIRIE : Development | FATREEL : .NET 10.0.12
SQL Server
iREE DER ; 2REREM R ( Section 03 B Migration 237 ) -
ARz localhost
hRZs / RRBI 16.0.1200.5 Developer Edition (64-bit)
RBENE MCPServerManag (SsREaE

~E_ s APl IFAUEB E http://localhost:5080

B iR & BEER i
HmE i d ? .
BEE €& /zpi/procuces R EERERANE - IEEERES - 36ms
products.search keyword=%% HTTP 200 OK
RIZEA i ? =
AEEH QR /ov/covrsestiovels g (b oo/ e ) R - VS - 0ms
courses.search M HTTP 200 OK
— KN

AR5 T 8521 o IR TE ; T Idempotency-Key 1ZFEE .

. /api/tickets X _ BAE AP AEBREPEEHFN - FH —
tickets.create confirmed=true -

DemoApis.http FENREL -

© 2026 - MCP Server APl £ & - IRiEigE

01-6 IEIEIRZEHE © SQL Server BiEAR « WiZ I AP] IE

EmMEY .
1. OIEETHREENT © HERE (UTC EB=E0R) « SITIRIE Development ~ FUITHEER .NET 10.0.12 ©

2.@SQL Server THREE) 3 @ 426 v IEH) B EELR ; RAERERREL] ©
3.® THRZs “HREU1 % : 16.0.1200.5 Developer Edition (64-bit) > B SERVERPROPERTY i » HEMEFOIRERME o
4,@ TREFEEIE] 5 . mcPServerManag FM=E MEREI SIEMELER o
5. OFFNFERN - AimsI v IEE /HTTP 200 OKI SHERZRE ; B=FIRE T— KIEN) > BAERAR AP ©
6. ©@F L TEMRE | BE—REIHE ; BERARS > JU—EZ °

T ES—ERREIE colsc BIRTE AP BiE TENBE - EEM 6 WRAHIR (WX API &% 31ER) -
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MCP Server API & B8 BiEgs

FRIRIERE

IBERRE : 2026-09-26 17:27:08 (

SQL Server
ARz
hRZ / KRBl

B5[ ) | BATIRIR : Development | #4TFER : .NET 10.0.12

CIER ; ZMERE KRR ( Section 03 I Migration #137 ) *
localhost
16.0.1200.5 Developer Edition (64-bit)

MCPServerManag | AREIL

& _ i APl IEOUB &8 http://localhost:5080

E=1 FRHEEE R® BELER
K
BmEH GET i ducts? RERFIEHERBB/AIE - CEEREE -
o - /api/products e R 8 MEEL © The request was canceled due to the configured
products.search keyword=% 7

HttpClient.Timeout of 3 seconds elapsing.

P
Bt GET i ? KAZEE ((APS/ hPE / &S ) E5ERRE - @1F -
’ n fapt/courses i = /RS ) HIEIERR : The request was canceled due to the configured
courses.search level=#[& g -

IR LEE

tickets.create

[JOy W /api/tickets

HttpClient.Timeout of 3 seconds elapsing.

— REEIY
Bu—5RRHLE ; T Idempotency-Key 2 -u ) o R . .
888 confirmed=true « FAE AP . REGEDPEEFM - 35 DemoApis.http FENHI

#e

© 2026 - MCP Server APl ¥ & - IRIEIGE

HEER

01-7 (F#ET8E APl BHYIRIGIRE R

1. @SQL Server BIRNE v IEHI : MERERILEL - —BXRMEES 18-

2. TSI API RATE T 5B
B 1) o
3. OB TERINE (— FOFM) :
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BAR API R LB E T & B BATIY o

S

S #3845 : The request was canceled due to the configured HttpClient.Timeout of 3 seconds elapsing. ’ [FERF]



BEREE (60 5iE)

HIPIEE | 4650)/01_HEERNCPIES BRI /MepPlatforn/ (B—{EEEIT » % dotnet new EIZABHIR) o ANEEFTTHIILSZEH global.json
Directory.Packages.props ’ AIAHVIRIEIREE ( setupcheck BY Controller ~ Service ~ ViewModel ~ View 2 options/DemoApiOptions.cs ) » MR AMIRERIRED
API £ ; RIERER TP -

$HEF— 837 Solution MsHFERRA (15 4iE)

BEY : Bues Mk 8 R AP MEFRMNGE - MES —KMHEE SOK BEMFRE -

# TEREREBENERKHNIT (PowerShell £ Git Bash #H[E])

mkdir McpPlatform

cd McpPlatform

dotnet new globaljson --sdk-version 10.0.401 --roll-forward latestPatch
dotnet new sln -n McpPlatform

dotnet new mvc -n McpPlatform.Web -o src/McpPlatform.Web

dotnet new web -n McpPlatform.DemoApis -o src/McpPlatform.DemoApis
dotnet sln add src/McpPlatform.Web src/McpPlatform.DemoApis

FAHR4E R | REBMITR % src\McpPlatform.Web\McpPlatform.Web.csproj’ BIEZEMARAZE - Bl DemoApis BI[E—4) o .NET 10 Y dotnet new sln EAFMERN
McpPlatform.slnx 2 Z:%%E’\J .sln ©

EETRBEFIE Directory.Packages.props * FLRETRSH) <PropertyGroup> 4> » B#IIT dotnet add src/McpPlatform.Web package
Microsoft.Data.SqlClient --version 7.1.0 ° IESEAIFIRREHEIE > FEMW L <ItemGroup> BBER > AFE McpPlatform.Web.csproj RE <PackageReference
Include="Microsoft.Data.SqlClient" /> (RERRZAEE) o SEAERITEE :

«l— Fifi/01_HBEFTRNCPHES RSB /McpPlatform/Directory . Packages . props —>
<Project>
<l— 2HFEHLAN NuGet FRAEE : SEEHREEER —RRES > & .csproj IABREMHRE —
<PropertyGroup>
<ManagePackageVersionsCentrally>true</ManagePackageVersionsCentrally>
</PropertyGroup>
<ItemGroup>
<PackageVersion Include="Microsoft.Data.SqlClient" Version="7.1.0" />
</ItemGroup>
</Project>

EXMRA (MEREHER) :

L-E S = EREA
global.json sdk.version 10.0.401 AHZEAM SDK ; B LR B RHEZHIRAE > FTA dotnet 15T EEARBILIRM
global.json sdk.rollForward latestPatch RiFEZ 10.0.uxx =401 BEREIR ; B latestMajor &3 .NET 11 SDK tig#RMA » &
R
ManagePackageVersionsCentrally true BN REMEIR ; 2% .csproj B PackageReference & Version DiR:EiHR
NU1008
PackageVersion Microsoft.Data.SqlClient BEARIBEERERAE
7.1.0

FEHAAER © dotnet build McpPlatform.slnx EHH BB - 0 ELE ~ 0 @SR o

HREEE | ST dotnet add package 7 ¥E props #& —— RRASSEEETE .csproj ° EEYF props & HIR Nulees o 3B .csproj #BEY Version="..." fili= « EF
props t&B0 7] o

SR EEESRILELE) MVC fih (10 5iE)

BHY : AiLEE 5199 ~ /&3 APIEE 5080 > 2ITAVAANLEIE EREARE—ER ©

EIARVIESE ZBEIAY (%0 5086 ) ° 7 src/McpPlatform.Web/Properties/launchSettings.json 3 http :REREMY applicationUrl BXAY http://localhost:5199
(https FRTERECLAL https://localhost:7199;http://localhost:5199 ) ; ¥ src/McpPlatform.DemoApis/Properties/launchSettings.json R http REMR °
applicationUrl Eﬂlﬁﬁ http://localhost:5080 - launchBrowser Eﬂlﬁ}z false (J:;}ﬁ/ﬂﬁ%ﬁ) °

IRBGEEN SetupCheckController * SetupCheckService * SetupCheckViewModel “ DemoApiOptions “ Views/SetupCheck/Index.cshtml BUEEET | BAE B IR
fI#EE (Controller RIE—HE © MM SetupCheckService.RunAsync ITIBAERIAS View) o SATEERED © dotnet run --project src/McpPlatform.Web --launch-
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profile http ©°

FEHRLE R | ARUFHEHEIR Now listening on: http://localhost:5199 - ZIEEB3TRAEIE o HLAFEL MRIEIRE) > SQL Server BEETRALTE SQL $E32 18456 : FAE 'sa' B
BAKY . — BIRRTEEE - EEEHN 0 T—HEIF -

$EE=  ER:H SQL Server 43 (20 9i8)

BR : IBELRF RN User Secrets » 38485 F SQL Server » MiF#:R MCPServerManag BRT TERERIL] o

appsettings.Development. json Rﬁf{{ﬁﬁiﬁ (Q?E’TCEUGK) . "DefaultConnection": "Server=localhost;Database=MCPServerManag;User Id=sa;Password=s5F8

user-secretsiizE ; TrustServerCertificate=True" o EIFAIZRHER User Secrets B2 ©

# 7€ McpPlatform/ RE&RHIT

dotnet user-secrets init --project src/McpPlatform.Web

dotnet user-secrets set "ConnectionStrings:DefaultConnection" "Server=localhost;Database=MCPServerManag;User Id=sa;Password=<:AEHAHKERMEH sa
EHE>; TrustServerCertificate=True" --project src/McpPlatform.Web

FEHR4ESR | Successfully saved ConnectionStrings:DefaultConnection to the secret store. ; McpPlatform.Web.csproj %—{T <UserSecretsId> (& A GUID
A[E) o HERIZIE %APPDATA%\Microsoft\UserSecrets\<UserSecretsId>\secrets.json * RNIEEHZEEME > FEH git add FHiE ; Development IRIBTEEEMN

appsettings.Development.json ©

ERFRRAR 2REA
Server=localhost AHTERHITIERS (8 1433) ; BLBITERE localhost\L&iE
Database=MCPServerManag BAMNE » £ER Manag A=Z Manager

TrustServerCertificate=True  Zsi SQL Server HE%E:E ; L TE > Microsoft.Data.SqlClient FERRHINIZELR
=

SERREEMEN - ERRBHABRUEEL

BEFER R Services/SetupCheckService.cs BY CheckSqlServerAsync * DMERE ° BIFEREHREETH |

// #6f/01_HEFTRNCPIEE RIS IRIE /McpPlatform/src/McpPlatform. Web/Services/SetupCheckService.cs (CheckSqlServerAsync Ai)
public async Task<SqlServerCheckResult> CheckSqlServerAsync(CancellationToken ct)

{
var connectionString = configuration.GetConnectionString("DefaultConnection"); /l ®
if (string.IsNullOrWhiteSpace(connectionString))
return new() { Status = CheckStatus.Failed, Message = "[3K&&E ConnectionStrings:DefaultConnection (3% dotnet user-secrets set &=/
E) o™ };

var builder = new SqlConnectionStringBuilder(connectionString);

var targetDatabase = builder.InitialCatalog; // o £ THE#Z : MCPServerManag
builder.InitialCatalog = "master"; // o BN master
builder.ConnectTimeout = 5; /]l ® B%%E 5

¥R (F—7% LK) B THNEEHER

MCP Server ;RIEFAREFM (30HRS) —12—



// #af/01_SHEFTRNCPIEE RIS IRIE /McpPlatform/src/McpPlatform. Web/Services/SetupCheckService.cs (CheckSqlServerAsync &)
try
{
await using var connection = new SqlConnection(builder.ConnectionString);
await connection.OpenAsync(ct);

await using var command = new SqlCommand(
SELECT CAST(SERVERPROPERTY('ProductVersion') AS nvarchar(128)),
CAST(SERVERPROPERTY('Edition') AS nvarchar(128)),
DB_ID(@db)
nne - connection);
command . Parameters.Add(new SqlParameter("@db", System.Data.SqlDbType.NVarChar, 128) { Value = targetDatabase }); // o

await using var reader = await command.ExecuteReaderAsync(ct);
await reader.ReadAsync(ct);
var exists = !reader.IsDBNull(2); // ® DB_ID EEREIE[E] NULL

return new()
{
Status = CheckStatus.Ok,
Message = exists ? "BER > RAFAENECHET " : "BELR ; RAEREMKREIL (Section 03 L Migration i) o ",
DataSource = builder.DataSource,
ProductVersion = reader.GetString(0),
Edition = reader.GetString(1),
TargetDatabase = targetDatabase,
TargetDatabaseExists = exists
b
}
catch (SqlException ex) // @
{
return new() { Status = CheckStatus.Failed, Message = $"SQL #45% {ex.Number} : {ex.Message}", DataSource = builder.DataSource, TargetDat
abase = targetDatabase };

}
}
2R -
B/ WTHE BITEEHRE
® ## ConnectionStrings:DefaultConnection » 2R EMEERZT B EAERMMIET - MAREAS
@® 3T MCPServerManag ° B master HSENFENEREGSIHR 4060 0 AT LR EBHERERNERFE
@ a5 (AR 15%) SQL Server ;RFARSiHE BRALEIR
® 2% edb FEEERTE FHE=FEHHHE SQL > FALF SQL Injection BYE1E
® DB_ID( ...) [B] NULL RIREREFRFE RFERAEN » FEIULERIRE
@ R SqlException » EEFHRAHE ex.Number BN HIEFE © 18456 ALK ~ 4060 BRIERFE « -2 @R

BB (ctritc BB dotnet run) BITHRIRIBIREE o
FEHRSER (B 01-6 MRR®@) :

HRAE v IE¥ BELR; RAAENERKREIL (Section 03 M Migration #II) o
hr7s,HRB 16.0.1200.5 Developer Edition (64-bit)
RIFERIE MCPServerManag REIL

B RS | 25T User Secrets RERUATLL » BEINE 18456  ZNEBTBAIRIBE | SRTEMEIEBMAN » ERBAER °

$ERIN  EI={EmEE AP BYIENLEE (15 518)

BHY . EEHEMR IR = EREE_ L AP > WARERRE FHEIWEES | A AFEAIFED DemoApis.http > EIAGABILEENAY appsettings.json DemoApis EI%Ek o

&g TR A 22%] )53
LR GET keyword (EEHH) LEHLEHDE 200
/api/products
FEEH GET /api/courses level (EEH) AP/ Hp &R 200
R¥EITE POST 158 Idempotency-Key (#H) ; X subject (1~100F)  description (<1000 F—R 201 ; B Key BiX 200 [ERE
feva /api/tickets F)  confirmed: true —iRTE
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RIS TEEIRE AR APl > EMIERE | /88 Idempotency-Key X confirmed RZ true i[O ueo o MIEBFREMGREXLGZE—RIE (EF) > £&2H
% AlEB MCP IROUEE MERIERE - BRB A 8171 BUKIR « BYFTE src/McpPlatform.DemoApis/Program.cs Ed TicketStore.cs » Section 08 3 Gateway BAE
LRFEZRITREA ©

i

(S AFBBIIENY;EEE src/McpPlatform.DemoApis/DemoApis.http (EiS% ; STEEMERAE 0. BEEE] 2.
BtE) :

2E) 13-1 [ Key EiX) 13-285:7) WEFK > RE

@DemoApis = http://localhost:5080

#H# 1. EmEH (fH)  keyword LEHEMEBEISLE
GET {{DemoApis}}/api/products?keyword=%%

#HH# 3. RBITEREY (BA) | %EH#H Idempotency-Key > B confirmed=true
POST {{DemoApis}}/api/tickets

Content-Type: application/json

Idempotency-Key: demo-0001

{
"subject": "FEEZERMG",
"description": "FTE A-20260926-01 /T —RALFAIE",
"confirmed": true

}

LAULFIRYIENEEE | £ src/McpPlatform.Web/appsettings.json ERIMNEANA DemoApis EiZk o =HimEEig\iERE » TEIIHE—E

"DemoApis": {
"BaseUrl": "http://localhost:5080",
"Endpoints": [
{
"Key": "products.search",

"Name": "EMmEH",

"Method": "GET",

"Path": "/api/products?keyword=%",

"Description": "{KEAEFLLHERBWINNIE 0 CFEREAFEE ",

"Probe": true

}
]

}

# EREA

BaseUrl HBZRTREEAPIBY applicationUrl ; FSEREmsZ MR API AR (B 01-7)

Key FEEMAIRE > B4 products.search ; Section 09 BEST MCP Tool BFBRIUEAER » HREREN
Method / Path ERIAREETRE GET 8l ; Section 08 #E Gateway B &g LLE}

Probe RIBGEREEBIRWN ; TEEIUEEER false » BAR—# false

#BULTE Program.cs P8 builder.Services.Configure<DemoApiOptions>( ... GetSection("DemoApis")) ASEIEEETES » AL AddHttpClient("DemoApis”, ...)

—1{E BaseAddress EXE DemoApis:BaseUrl - ¥ 3 #PAYE % HttpClient ; Baseurl TRIRFFABIE—EXENFAEBIIM appsettings.json H#/> DemoApis:BaseUrle » RE
FIITRABEEA IR -

EXENTRED APl (BREARIRIL) © dotnet run --project src/McpPlatform.DemoApis > BHKFFIEH .http AUEERK

SR (RExER) :

HE@E# > 200 {"count":3,"items":[{"sku":"P-1001", "name":"MEBIZLEEEL 1509", ...}1}
F12E#H > 200 {"count":2,"items":[{"code":"C-301","title":"MCP Server £i AI THE=BE", ...}1}
TEEEI » 201 {"ticketNo":"T-00001","subject": "3 EEERE", ...}

1. [ Key E3% » 200 ticketNo {32 T-00001
-2. confirmed=false » 40O "MKFED ! FBEASGEY \"confirmed\": true AEEITE "

W wwN R

REEMREIRIGHER » BHRE 016 — -

&R,

HEVERE > RAEZATIL

O dotnet build McpPlatform.slnx EE/ 0 fB%% - o {@##R ; McpPlatform.wWeb.csproj HJ PackageReference ;¥% Version

O http://localhost:5199/SetupCheck B SQL Server v IE&E |~ MCPServerManag [siZRIEIL]
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O FREEREH - FE2EH (VIEE /HTTP 200 OKJ > ARFSTEREIL — RIFMY)
s—-h

O [E—38 Idempotency-Key EMRIE : F—R 201 ~ B 200 B ticketNo #H[E
O git status HERIMEMSEEBHENESR
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UTFHEMRIERAETREREFINRX

AER (FERREASEX)

WEH | SQL $HER 18456 : EAE 'sa' MBEAKK -

WMEHE . #AELR | The request was canceled due to
the configured HttpClient.Timeout of 3 seconds

elapsing.

ERENFF . System.I0.IOException: Failed to bind to
address http://127.0.0.1:5199: address already in

use.

RREhRTE S

for redirect.

Failed to determine the https port

Git Bash A curl -d '{"subject":"#¥t."}' MFOYTES »
[] 400 BE Cannot transcode invalid UTF-8 JSON
text to UTF-16 string.

MCP Server ;RIEFAREFM (30HRS)

RE

TSI - w2
appsettings.Development.json HYfh{i{E

SR API 7RSS > o DemoApis:BaseUrl HH
applicationUrl 1RSER—E

E—RE dotnet run REA > B4 5199

A http REEERE
UseHttpsRedirection #ARE| HTTPS 1&

Zrh Windows B9 Git Bash 1883534 Bigs
(cp950) i > A2 UTF-8

BE

EMPER=H dotnet user-secrets set ’ F§ dotnet

user-secrets list --project src/McpPlatform.Web ¥

> REERAEG

BRARIFHEHIT dotnet run --project
src/McpPlatform.DemoApis ; HESRMIBERRE 5080

EIRARmHEIZ Ctrl+C ; HAZFA PowerShell Get-
NetTCPConnection -LocalPort 5199 -State Listen &

OwningProcess B4ERE

BRI 288 ; EOHFRFAEA --launch-profile https o &
E—12E HTTPS (Section 15)

A .http 8 ; SHIE JSON 78k UTF-8 185 > A curl --
data-binary @tl.json X



Echely (15 9388

ERUNIZSE | ABUATTRNED ; BREAEREA TeEMAIH A RREUS API L0 #E) o
EBA -

1. 4BuLTTERED | dotnet build McpPlatform.slnx (o {@i#:2 ) — BRENEE APl — BXEN4ELL — B http://localhost:5199/SetupCheck > FEEIEE 01-6 — o
2. RESREA TEEMARIHAIERENGG API FEIYRE) : $1EE 01-5 :RA=BEL — (a) EMRBILGEER « FEE Apicrant ; (b) BERRFREEELES L
ApiGrant ; (c) & Grant Zf# » B tools/call B FNEEIMIRZE Token ~ Grant HARREEZERE « G EH API AREE - REE (a) FE@IB ©
3. RAERE— | (FIRE AP| B TEMRE ) > MM AP UBEEATE TX KM ~ SQL Server j Tv IE¥] (B 01-7) ; BE#EBRFRERMEBHREIERE
%o
4. RMEEET | .http IBITEM confirmed B false X > H7BSE] uoo KRR > MEFGEEMMN ticketho ©
ERE=5E | FE AL MCP Client &_Eijf REST API Fiff » SRIFIZPEMREREIR ; LIRF ThRASETAEAR) ~ FEREREE NEUESETEREERE] > MR
EmEEE ; IRASE—KMEE - T—E (Section 02) $E4BULHFAEL Controller/Service /BHIfE » At ERAE « BALEET « HIFSAREN T RWD FRE o

HE(RRIER

e =75 MCP C# SDK — Section 09 17 /mcp RHERMEHFRIAIEAEF)

o MCP 2025-11-25 f1#5R% —— ARIRIRER TS ZELR > Section 10 AEI o
e ASP.NET Core Identity —— Section 04 & S fE ARKYE ©

e NETE REEEE —— AfTEE NET10LTS ©
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https://github.com/modelcontextprotocol/csharp-sdk
https://modelcontextprotocol.io/specification/2025-11-25/basic/authorization
https://learn.microsoft.com/aspnet/core/security/authentication/identity
https://dotnet.microsoft.com/en-us/platform/support/policy/dotnet-core

CHAPTER 02 B—R - TEERHEES

g28

yas

MVC5 g Bt BILRW DR %Y

Controller * ViewModel /DTO ~ Service ~ E¥HE4/E ; Admin Area ; Razor Layout ~ Partial £ Tag Helper 7t/ ; KE2B& 5SS HE RWD ; §E  APIB
i~ @EPLEBSIRE

Section 02 | MVC 4 @&k % RWD ff !

1B E - BN E  ERPOREEHA—-EIRE

120 788 | #:& 20 - G 25 - W 60 - BBl 15

i

McpPlatform.Web

Controller - ViewModel

Lo

-
—

ScePlatform.Corel|
Service-DT0- g |

CeC

[ ——

COCC

=
=
McpPlatform.Infrastructure
Repository B

REEHTTPER  EBHRARE-—X  EEEENE" BRARESE
| £ i | L 4 | L |

KEFHVESE | RETROLBEE

BRIERE 2/ (120 94E) EENR HE - 2EPOREREHARE  @BEHEER 86)/02_MVCHEE S SERIDARE
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2EERT

ERIEEEETT 5 REES ¢

o IBAFILIRAY McpPlatform.Web * McpPlatform.Core  McpPlatform.Infrastructure ={HHZE > WERH A Core RIS E(FME MthERE -
o E—EERMKEFASIB Controller — Service — Repository /T — Repository B{E » M5 TRIEREEEEHEM AP SERABER—E -

o RBADTO £ ViewModel 895! » M MKE ViewModel ;8E ownerId - Status 1#{i) FhLEEREMEMA o

o I Admin £ Member WifE Area’ iB /Admin/Apis * /Member/Apis/Create IEFEEZE|E BHRY Controller £ View o

o F—E%u4L _Layout ~ —fE _AreaLayout - —ff Partial _ApiCard Ei—{f TagHelper <status-badge> » #HHIAIE « FEHL - BE=EHME °
o 7£390px » 768px * 1440px =TEREEE | BEALIKTHEH - RETRE « BERBEITHROKTED « EFHBERR -
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o 5ERY Section 01 : #55l/01_SEEERMCPIE S EARIEHEIE /McpPlatform AE dotnet build (0 {E$532 ) » /SetupCheck REFTRA o AETHEHHISIEEEMENET L
e

o N3& Bootstrap 5 FUMEAR (row - col-12 col-md-6 ) EAEBEZFE © nd 2 = 768px~ g & = 992px ©

o ZTREIBSMARASTA (F12) B MEETHY) RRERE -

o C# interface BEMEFEA (D) WIEZFE ; Section 01 B SetupCheckController FhZIEHFZEZ! Service iy o
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B (20 588)

AtEERE
Section 01 FRATZRABE nepplatforn.veb 18 > BERA—HEFIZMME - @EETAZEANAADMRA—G AP BE : AEEE  FEFL  EEEE > UK

Section 09 B9 MCP /mcp Ul © 5% TREEFRHI AP FREHIREARM B BRRAIEZESETE CcatalogController ## > Section 09 ¥ MCP TEABERMEER—X ;
REFETTR > ERMETEN API EINRLE Al BRI - MBERZSRTSIRER o

PEMNBNMIZESERAAE—R « REEEMNNE : Controller REIE HTTP GEZH - EEM) » EFIRAMK Service » BRIEEIZEUR Repository ©

MfEEEST

TERAExT M5 API B B—EFREBNE - 3R | SEFEHSTU—ENE > AELBNTHEINEEENRERHE

> @ IApiC-ata logS S ® IApiC.ata logR S C?altr:\l/loegrgz;ﬁil
ervice epository
ory
@ CatalogContr
oller )
(® Cataloglndex
» ViewModel
6 View
02-1 —f Z55 AP Bi#) AKASBHIYE
U EEER R A
@ Controller McpPlatform.uWeb SEABHEB R~ 1T Service ~ BEEREM ViewModel ~ 3 View REBRA - BETEY
@ Service McpPlatform.Core ETHRR - ARBEEERINE TRE=B8%1 8R4 HEERHFIECIERRER SQL Server
® Repository 1 McpPlatform.Core E& MEMEER . SearchAsync(ApiSearchCriteria, ct) AEABEERER
©) Repository E{ McpPlatform. Infrastructure RIGHFEER] o 2<EETRCISASIRER] » Section 03 #A% EF Core RERAEBRTE (B2 @ ME)
® ViewModel McpPlatform.Web FEZEA TR | EEIENE « SE TS # Service X Repository £/

REERIMRTE Section 03 : 4 @ ik EF Core hRFF » O @ @ —1T#FARL > Re& Program.cs BI—1TEMM ©

EX2ENHR

NEFEFE MEMNRIBFEE > MERERSERIERIOITIEZTE - TENSERE 2% (A— BRTA WL B AYEER)

@ McpPlatfor J l} @ McpPlatfor
m.Web 3 McpPlatfor J’ m.Core

- TE Program.cs Z8%&--»| m.Infrastructur

e

02-2 Z(FFFHZLHRE

MCP Server ;RIEFAREFM (30HRS) —21—



R EE B HBitE

@ McpPlatform.Web Core » Infrastructure ZEE Core I/ THEE DTO ; 2% Infrastructure & TTE Program.cs EME
@ McpPlatform.Core 3 FEIERAFRERRBE BB EE AT 5 L TSRRE > Service REBIAEEE new SqlConnection
® McpPlatform. Infrastructure Core EEE Core &M IApiCatalogRepository

WRBATE Core BE using McpPlatform.Infrastructure; > BEIFRERN — SEERMEN | EBREFEFRWIET » TH5 Code Review 17 o

DTO £l ViewModel
DTO ( ApiSummaryDto ) ViewModel ( CatalogIndexViewModel - ApiDraftFormViewModel )
B EEEREER HE—EEmERNEHEE
g McpPlatform.Core/Catalog/ McpPlatform.Web/ViewModels/
B3z Service » Repository ~ Controller % Controller £ View
RE API 78 ~ kRS ~ inkh ~ KRS ~ BRAESRE BEMRT « THIEE - REFWFHME [Required]

RE ViewMode }BE—ER 2R : BHLLBERSK (overposting) o ASP.NET Core FIIERI 4L SN R B ATBIEEYH | MRREFFLET—BEAE ownertd
status H9ERI > WBEREERHRFLE—E status=Published > FFIAERETEBIBTIZEIZEE o ApiDraftFornviewtodel RAREEMEBIE - SEMBAIHM
REMATUR - BAWZE - EAEHRBZEAZTDRE (Section 04) » ARAE—RHEFFIA (Section 05) ©

Area : IBEERLEIBESE

Area 2 ASP.NET Core MVC $8—#H Controller £ View 93 R8I & RAIHEH o A<E T M1E -

Area {AutRAsE Bk ZiEHRE
Member /Member/ ... Areas/Member/Controllers - Areas/Member/Views Section 04 : HBEA
Admin /Admin/ ... Areas/Admin/Controllers - Areas/Admin/Views Section 04 : %78H Admin A

Area ER{IIEE = HEREF/EME © Controller LAY [Area("Admin")]  Program.cs B9 {area:exists} EREH - Areas/<#f%>/Views/<Controller>/ HYView o /MEfT]
— 4R E 404 HIXAE View (R (ERIER))

DERERRE - RETERBEA > EFRIAEEITH /adnin o HEHIEERE BEES) BEENRESEEED — MEFUNABEZBATRESE - EEMNR
SE7E Section 04 A [Authorize(Roles = "Admin")]1 fI7E Controller E o
Razor Layout Etit

TEREEEER —E—EEER - 5 #ERARERE  AIZEEEREe—E > mENEEERALTE—% -

@ _Arealayout
flE+RE

i)

ik

©

IEp

I

o J
.

@ _Layout
HESE -HE

J L

@BEE - API B ® _ApiCard -~ st
B atus-badge

02-3 HREUBGEMBEIF L HTIF
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£ Foif LES

5%

@® 2k Views/Shared/_Layout.cshtml
Layout

@ N Views/Shared/_Arealayout.cshtml
Layout

©) Area HE Areas/*/Views/**

FIEETE] Views/Home - Views/Catalog
® b _ApiCard.cshtml (Partial View) + StatusBadgeTagHelper (Tag
Helper)

i}

BLEET|  FERNBE @RenderBody() ~ HE ~ H#A JS

BSHEEE Layout = "_Layout" ; fXEAfArea LA _MemberNav 3%

_AdminNav Al
B Areas/_ViewStart.cshtml #—1SEMFER @

B Views/_ViewStart.cshtml f§f @

F—fEAPI £ « RERBEEE « Bt - FEPL - REEEEA

Partial View £2 Tag Helper /3 . —# HTML R E& + EEMERME—E Model — Partial ( <partial name="_ApiCard" model="api" /> ) ; Bk HTML {Z#—iF

HEM - BIBEEE C# - Tag Helper ( <status-badge status="@api.Status" /> ) o BEHIEERBITTHA View Component » ZXEBTREAE -

S8 RWD B9a25H3RE)

RWD (Responsive Web Design > Z#fEigst) EFR—H HTML KRB REFREIRE - AFENLHER (KM () EER TEARERRR

1EH Ay HE

(=P SKE #F7F2e7 &~ B4 #1fud3a T FER #5a3e2b NE - HiFE #a8su50 B HIREKAEMELEARR > EREXFEERERE
AHELR

FR 1ZRERARE ( PMingLiU %> --serif ) » X2 ( Microsoft JhengHei » -- PRSI AR » BRSTE/\FRRELLEER ; 2RAMTE > BHRt
sans ) AERER

390px Fi  HEIWEM = ; AIRERATLEEBN—F ; BERESRER
768px Fik BHNURE ; BERMIRIE . table-responsive {EKFHEH

1440px £ LR ; AIMEL - RBES (col-1g-3 / col-1g-9)
[E1]

ERA #BHLA overflow-wrap: anywhere EERFITHIT

HRAE BIR+XF (v B#% ~ T BiZF)

ficgs FRERIRIETTRA 3px WERIME ; BEEA TBRIEERNS) EE
PRHIERFEHIR

FREEBTT 6 xRS
ERLLBRREHRBREES > TREERIKTEH

RER—RER

KHERE URL ~ JSON Fa{EH1T
55 BATIENEH DT HARRE

RAERFBRISERE

o ZSETHIEFZIERR | InMemoryApiCatalogRepository F3E 8 £ AP| » ERABIEAEE o Section 03 7#& L SQL Server ©
o BEHNREIEM . DemoCurrentUser —fEMFRE/NEA ( member-a) o Section 04 NIABAEMIPRSELER

o THRE API EfR) RURRERE - WBRETIRET « T8 ; FFH87E Section 05 ©

AR
By =B
DTO B EIE - JRER St
ViewModel HEEEFANEREE
Repository 1B &R SERrEER
BRI (overposting) RESERO > BERREREI LR EE
Area #8—#8 Controller £2 View 73 &A1
Tag Helper FRERLIHTML AREERYRIAITA C# B4 HTML

MCP Server ;RIEFAREFM (30HRS)

FEFEREERRME  J8F PuingLil B9 macOS EREEMIMGRFE > FREMER > RRFHAR -

EFREFR

ApiSummaryDto

CatalogIndexViewModel - ApiDraftFormViewModel
IApiCatalogRepository

FA’2A oOwnerId / Status B9 ViewModel [5%8
Member ~ Admin

<status-badge>



HEmmEE (25 9388)

TEIER fTRER « API B« FEH0  RENERE © FRCHIEAR—ERE ; BIBREX 1440px 482 768px ~ 390px > :FHRIREREREER IR - K%
ElE TAFBERRERIEHM AP SIRRAIFTTER Service ©

TEELER

1.7E #66/02_MVC5fEE i BIRWDKRES /McpPlatform 1T dotnet run --project src/McpPlatform.Web --launch-profile http ’ #IEE284THI
http://localhost:5199 > 3% F12 BARY 4SBT AY|) > TWERE 1440

MCP Server API & APIBiz ®EfY HEEE

YA T
MCP Server API |-ZRBZREES LS
B 8FEEAM HTTP JSON AP| » LEIBEEZEIEHRA MCP Tools ; BEFRENEZERERE MCP Client BEOY -

BE API Hif =R

o P A

A 4538 V1 R 2538 V1 LA V1

TE | RBfHE  W)hE TE | RBHE . HEREIRSR HE | RBHE . LEUREIRSE
EMiaEPIHBIRER KEARTENEMEE - N8F - BREER - RREHERE  LERERBARY -
https://store.example.test/api/vl/stores/{st http://localhost:5080/api/products http://localhost:5080/api/courses
oreld}/inventory

© 2026 MCP Server API F& | EIERE

[B102-4 FIZEEE (1440px)
EmE

1 OBREEFALIFESEETIE | Layout BY .classic-navbar ; &fll TRESF S : T RESEFTZENEA ©
2. @EAZEHEARS | --serif FEIEE [ IERR . classic—frame FYSMAEMAEIKSLR
3.® TR#EH1 =5RFhR : A—@ _apicard Partial ; REIR v B84 B AP BREEZINAELIRENE o

4. BHEEEY| TEERE) — A TAPI &I -
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MCP Server API ‘F§ APIEs ’ - E/)\BE ( Section 04

API &8

ZERRE - L8 -

£ Pt fiA i ke ST
=EEE ( Section 12 ) [ExinE GET https://fx.example.test/api/rates/con —

_ F/ER vl (»88) 2026-09-26 16:00

s vert —
N [|3 @ https://weather.example.test/api/v2/f
ERBAEH ; o _ — '
e F/\EA v2 orecast/36-hours?locationCode=TPE&elementN  ( I %1«,&43) 2026-09-25 16:00
ame=Wx, PoP,MinT,MaxT&format=json
PThEESH https://Store.example.test/api/vl/sto
MohzE 1 v BE 2026-09-24 16:00

=25 v res/{storeld}/inventory
[2ESE e vi https://parcel.example.test/api/track PSR IG
Wi ing/{trackingNo}
mRE BETREESE v1 &R ntte://localhost: i/prod 2026-09-20 16:00
=& TR V. [€]ag http://localhost:5680/api/products N
R2EH
;ﬁzj HEMREBIRSE vl €l http://localhost:5080/api/courses 2026-09-20 16:00

B
BR75 T e s -
gﬁ; BER@ESE v1 ([ htep://localhost:5080/api/tickets 2026-09-20 16:00
EEMYEN (B8 8 ints. . i
h SXHEN (ER) o i https //points.example.test/api/v1l/po @ 2026-09-10 16:00
2= ints

[B02-5 #EZAPIEE (1440px)
EmEEN
1. KR TERES) (I © _Arealayout X Area JRA _AdminNav ; BIATE FAPI EI2) M#E (aria-current="page" ) o IRFH EZREZ (Section06)) B2#%
7 EHBIINAE ©
2. @FIEH 8 F « ATERERE | B=TIMR ListForAdminAsync * RIRIREE ; FIRT=RE 4 EEERAMELE
3. @unRSHMAYRARNL | RRFRREAMNELLIERAENT - RAEIEREIEE -
4. @EHTH | ERTFHIR UTC 08:00 » BELL ToTaipeiString() FARAEERF 16:00 o

5. KRBT RJITELA 768 » AR 390 » A—EEMEE -
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768px F4R : FRIBKFHEH

MCP Server API *E&

PR s
A% APIEIE |22%EZ (Section06) HEEIE (Sectionl2)
API E#f
ZEREE - H8E
i PE A i RAE
ERRE GET https://fx.example.test/ap
_ /0B vl ~ B
=@ i/rates/convert
[c|3@ https://weather.example.te
XREREM st/api/v2/forecast/36-hours?loc =
. F/ER v2 ¥ ®iP
£E ationCode=TPE&elementName=Wx, Po
P,MinT,MaxT&format=json
B EEEY https://store.example.tes
EFER
o MEE vl t/api/vl/stores/{storeld}/inven (v B&%#
tory
BN [cla@ https://parcel.example.tes
| we o O
IR t/api/tracking/{trackingNo}
BREE http://localhost:5080/api/
HEMRENRSE vl =i
=€ products
#iEEH http://localhost:5080/api/
HEDREIRSE vl v BB
#HE ' courses
RIS T8 http://localhost:5080/ap
HENREEIRSE vl v EB%
=8 ’ i/tickets
BEHYEH (ER) &R https://points.
=t ps://p example.tes
- ’ E\LG] vl CELES
2 t/api/v1/points

390px Ft# : tAAKkR

MCP Server API E&

PR
A% APIEI 2EZ (Section06) HE
EEIRAE - H 8% -

EXRinE N Bl

Rr#tE |

E: vl

I Bh https://fx.example.test/api/rates/
convert

EZ 2026-09-26 16:00

REFEHEN I &

R’B#tE T8

%S v2

I 2h https://weather.example.test/api/v
2/forecast/36-hours?locationCode=TPE&ele
mentName=Wx, PoP,MinT,MaxT&format=json

EZi 2026-09-25 16:00

Pi B S

RB#tE  MhE

A vl

ImEh https://store.example.test/api/v1/

HEER
1 OMERENEBETMRER = :

02-6 [E]—E7E 768px £ 390px I F

navbar-expand-lg 2w 992px M _EZA BB ©

2. OB —3 T AR BBAEL | BEE <992px B .area-nav-list 2% display:flex Ml overflow-x:auto > FHEHINIEN (FEEE) FIE—BMHER
3. @KI[E 768px MREREH TEMEM1 HiiE | RIGBIEE 874px » BasRE 694px » RERBEFIUELHEES) » BEREKTHEH o
4. @F[E 390px RIEHEK B —F—RER | RIEIMNER d-none d-md-block (768 U EAEER) > RRIBEER d-nd-none (768 UTAEER) > MERNERE—H

Model.Items ©

BB EE - RAISTE Service

ARBR TRERFRIERA) - ZEFD (REBIBECH) > EMIEHRBIERTE McpPlatform.Core/Catalog/ApiCatalogService.cs © HiiZ= CatalogController s BHE
HomeController #BMEAY SearchPublishedAsync > FRLARBIREE—R o
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// %af/02_MVCH E B BIRWDHREY /McpPlatform/src/McpPlatform. Core/Catalog/ApiCatalogService.cs
public sealed class ApiCatalogService(IApiCatalogRepository repository) : IApiCatalogService

{
public Task<IReadOnlyList<ApiSummaryDto>> SearchPublishedAsync(string? keyword, string? category, CancellationToken ct)
{
var criteria = new ApiSearchCriteria(
Keyword: Normalize(keyword), /] ®
Category: Normalize(category),
Status: ApiVersionStatus.Published); /] o ARBHFRFIIEEER
return repository.SearchAsync(criteria, ct);
}
public Task<IReadOnlyList<ApiSummaryDto>> ListOwnedAsync(string ownerId, CancellationToken ct)
{
ArgumentException.ThrowIfNullOrWhiteSpace(ownerId); // o BEBE Id FEE
return repository.SearchAsync(new ApiSearchCriteria(OwnerId: ownerId), ct);
}
public Task<IReadOnlyList<ApiSummaryDto>> ListForAdminAsync(ApiVersionStatus? status, CancellationToken ct) =
repository.SearchAsync(new ApiSearchCriteria(Status: status), ct);
public Task<IReadOnlyList<string>> ListCategoriesAsync(CancellationToken ct) =
repository.ListCategoriesAsync(ct);
/// <summary>ZERFERRE TRIRE] > WHKISFIEZES © </summary>
private static string? Normalize(string? value) =
string.IsNullOrWhiteSpace(value) ? null : value.Trim();
}
2R :
B BTHE HTEERE
5%
® RIEF « DEELLSHE Normalize @ FTHFHE null ~ Xig ESIEFERREZHNZE " FEM null B:E > Repository X%k TRBEaETH) MEESH
AIBZER &
@ EEHEHFEIE Status: ApiVersionStatus.Published IO S8 A B MET ST ; ATEABUEIN ?status=Draft thARE4ER » B CatalogController
RERWCEES
©] RUGEE |d FAE ArgumentException YNR ownerId BEMIANEMRE » ApiSearchCriteria(OwnerId: null) FNFIRERE > FIBFAAA

B9 API #R71 HZR

HITER (KB EA)) ¢ /catalog 4%« /catalog?q=%3 £ 3%+ /Catalog?category=2E # 2% (BTEMN MZEHHEN (BHR) ) A

A) ; /Admin/Apis £ 8% ; /Admin/Apis?status=Submitted £ 1% o
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BEREE (60 5iE)

ISR | 4656/02_MVCH B L EIRWDKRE! /McpPlatform/ (1 #5/01_SEEERMCPIE S EIRIZHEIE /McpPlatforn/ 1RE4ETE EIN) o AREFTHIE McpPlatform.Core
McpPlatform. Infrastructure MU{EIEZE ; ABUEFTIE viewModels/ * TagHelpers/ “ Formatting/  Areas/Member * Areas/Admin
Controllers/CatalogController.cs * Views/Catalog/ “ Views/Shared/_Arealayout.cshtml > _MemberNav * _AdminNav * _ApiCard ;ﬂgaﬂl Program.cs *

_Layout.cshtml ~ _ViewImports.cshtml * Views/Home/Index.cshtml * wwwroot/css/site.css MipREEAHY Privacy.cshtml £ _Layout.cshtml.css °

$EE— 3T Core Hl Infrastructure EE (10 94%)
BrY - BimEERE - AERSEHE 02-2 WA REE TR ©

# 7E McpPlatform/ 1RE#HHIT

dotnet new classlib -n McpPlatform.Core -o src/McpPlatform.Core

dotnet new classlib -n McpPlatform.Infrastructure -o src/McpPlatform.Infrastructure

dotnet sln add src/McpPlatform.Core src/McpPlatform.Infrastructure

dotnet add src/McpPlatform.Infrastructure reference src/McpPlatform.Core

dotnet add src/McpPlatform.Web reference src/McpPlatform.Core src/McpPlatform.Infrastructure

FEHAAER | BB =1TE#H =4 2% ' .. \NMcpPlatform.Core\McpPlatform.Core.csproj’ Bi#fiiE=Z (F=HR Infrastructure) o MIEMIEZZREAHIAY
Classl.cs o AE¥ Core HIfTIE(A dotnet add reference °

PR BRESSEZM (15 248

B : 7 Core % DTO ~ &K -« IApiCatalogRepository “ IApiCatalogService B2 ApiCatalogService (REEMTREIAVFZINEE) ; 7E Infrastructure BECIE
B2HR Repository ; #£ Program.cs (BN EFIEEIZIER o

Core £ Infrastructure R EZHEHIESR -

s RS

Core/Catalog/ApiVersionStatus.cs AFEHRAE | Draft - Submitted - Published - Rejected - Retired > ¥}f& Section 01 [& 01-3

Core/Catalog/ApiSummaryDto.cs ApiSummaryDto (11 {EM{IAY record ) £ ApiSearchCriteria (FQ{EE]Z null BYMEMHF > null R
ARBRTY)

Core/Catalog/IApiCatalogRepository.cs SearchAsync(criteria, ct) * ListCategoriesAsync(ct)

Infrastructure/Catalog/InMemoryApiCatalogRepository.cs 8 FEEHEN | 3 ZTHAMRE API » T/NBH3 X ~ Mu\EE2 X ; AERAEHE ; —ERRBRNEILAIRAIR
BT

$ZETE Progran.cs sEME > M0 L Area B&H :

// %af/02_MVCH 8 A BIRWDHRE! /McpPlatform/src/McpPlatform. Web/Program.cs (9@ Area #RE)
builder.Services.AddScoped<IApiCatalogService, ApiCatalogService>(); /] o ¥¥E
builder.Services.AddSingleton<IApiCatalogRepository, InMemoryApiCatalogRepository>(); // @ BFE (Section 03 i EF Core)

// (&8 : DemoApiOptions » HttpClient  SetupCheckService =REAFR7TERRE » B Section 01 #H[E])

// Area EXRFAIATE default AiE : ELLEEARE (27 area RER) @ MEXMHEZHEMBRARNIER o
app.MapControllerRoute(
name: "areas",

pattern: "{area:exists}/{controller=Home}/{action=Index}/{id?}") // @
.WithStaticAssets();
F2z0ReR :
' BTHE AHEERR

0} £ IApiCatalogService B#4 ApiCatalogService » B HTTP#5K—fE  Section 03 B9 EF Core DbContext thi2 Scoped » ¥FEIREFR Scoped RAA 5 Hish
FrEf (Scoped)

@ E IApiCatalogRepository FFAASZIRASHR » BEMISHA—ERG RENSMHENFEEE » RREEERER ; Section 03 #pk EF Core HRFFEIRL
(Singleton) AddScoped
® {area:exists} [RHIE—ERNESHENTEIER Area &I /Admin/Apis E#EBEM area=Admin, controller=Apis ; /Catalog A2 Area

RHETEM default BRER

FBHA4ESR © dotnet build McpPlatform.slnx EB/R 0 {ESH:R o HLEFIEIRE View » EAREHIT o
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PEBR=

Controller * ViewModel £ Area (15 %#i#)

BHEY : Ziupi=ER  FEH0 ~ B=8 Controller » SEERRIENY Service ~ B8 DTO &K ViewModel ©

BIZ B Controller 2REAINE X :

2IaREA ¢

=R

® @ ® ©

87 +EE

KU q B category MEEHFHRSH

IE0Y Service (ARIB #7574 » AL Repository

B DTO FEABEMBEN THIEE « MSEGA ViewModel

fKIBMIHK Vviews/Catalog/Index.cshtml

@ EHIRE POST &S ViewModel BIER5 B2 ©

[HttpPost]
[ValidateAntiForgeryToken]

public async Task<IActionResult> Create(ApiDraftFormViewModel form, CancellationToken ct)

// %)/02_MVCH B2 BRWDKRE! /McpPlatform/src/McpPlatform. Web/Controllers/CatalogController.cs
public sealed class CatalogController(IApiCatalogService catalog) : Controller
{
public async Task<IActionResult> Index(string? q, string? category, CancellationToken ct) /l @
{
var items = await catalog.SearchPublishedAsync(q, category, ct); // @
var categories = await catalog.ListCategoriesAsync(ct);
var model = new CatalogIndexViewModel V/AC)
{
Keyword = q,
Category = category,
Categories = categories.Select(c = new SelectListItem(c, c, ¢ == category)).TolList(),
Items = items
¥
return View(model); V7]
}
}

BHEEHRE

SHBERZ PURAEEFINE] ; BB status 280 RTAIERBUAERER
Controller R531§ Core B/ ; E—1THREL Repository B4z @ BIFRA
SelectListItem 2 MVC BI4RR] > RAEHIRIE Web B - FHERKE Core 9 DTO

AiIEE View £/ Views/_ViewStart.cshtml 3SEM _Layout

// %E5)/02_MVCH B BERWDKRE! /McpPlatform/src/McpPlatform. Web/Areas/Member/Controllers/ApisController.cs (POST &fF)

/o
/@

{
if (!ModelState.IsValid) Y/
{
await LoadCategoriesAsync(ct);
return View(form);
}
TempData["Notice"] = $" {form.Name} | REEEEHD - EFFFERITE Section 05 B|WfE"; // o
return RedirectToAction("Index", "Home", new { area = "Member" }); Y/
}
($8RI LA [Area("Member")] > EEEFEZEEEH) o )
F230ReR :
-3 87 HE AHTEEEER
5%
®  ExsEFAAERL (anti-forgery token) View 9 <form asp-action> Tag Helper & BEI#—(EFSRIREMNL ; BIMAEILEBERNR

SHAP)R ApiDraftFormViewModel

&k ViewModel B9 [Required]  [Url] * [RegularExpression] 1RZE ; Fi&
BREEERERALRRIRE

Pl TempData F—RM4IET

MIEENRER (302) HFEHL

BRAT 5 EHERE veo (CSRF )
ERE OwnerId » Status > REZESWMEMMUNEETR PHEERRT)

BT AARSRIR—ERIT > FRERFERIEER3E JavaScript

TempData £ F—EEAREHEMAL » EMBEATERET

Post-Redirect-Get : EFEZ F5 FEHX—RKRE

FEHA4ER | dotnet build BB 0 {E#E:R o YR View BHIE cse2ue HAZERH 2R 'AdninApilistViewModel' * 2 Areas/_ViewImports.cshtml #EZiE
(F—FRE) -
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F RIS © Area 1889 Controller ST I [Area("Admin")] —— BEEWEM—AM Controller > /Admin/Apis ££RE 404 > /Apis RIMIXSENEHKAE View (R (&

REER)) o

SERM HAREATM (20 58

BE : EaiE s PO REHAREERE > §ETOERZFHAAMIRE ; Mt <status-badge> FTff ; EEHHE RWD K -

S e Area TEFHRYFEZE | Areas/_ViewStart.cshtml RZAE @f Layout = "_Arealayout"; } ; Areas/_ViewImports.cshtml BY @using £ @addTagHelper F

Views/_ViewImports.cshtml #8[E]

_Arealayout ®=—f@ 4&57A Layout B Layout] :

Area BY View FE4EE Views/ [ETFAY _viewImports > DT EFE LE—FH cseaue o

@* #ifl/02_MVCH G ERWDARE! /McpPlatform/src/McpPlatform.Web/Views/Shared/_Arealayout.cshtml *@
@+ FEPOEBRSHAN MAUK+AS RE > SMNENHR2 _Layout o *@
e{
Layout = "_Layout"; // ®
var area = ViewContext.RouteData.Values["area"] as string;
}
<div class="row g-u4">
<aside class="col-1g-3">
<nav class="area-nav classic-frame" aria-label="@(area == "Admin" ? "fBEEEB" : "GEHLEE")">
@if (area == "Admin")
{
<partial name="_AdminNav" /> @x @ *@
}
else
{
<partial name="_MemberNav" />
}
</nav>
</aside>
<section class="col-1g-9">
@RenderBody () @*x o *@
</section>
</div>
@section Scripts {
@await RenderSectionAsync("Scripts", required: false) @* @ *@
}
2UEREA -
2R 87 e ATEERS
® $&fB Layout B2HBE _Layout HEENY  BRARA _Layout —fEM  SEEEBA—H
@ KSR area {EMARREHIAIE Partial M1E Area BOREAEER « REEERE > FpERMH Layout
® Area EEMABHAEGR col-1g-9 992px U ERIRELE ; AT col-lg-* KX AIMBEBRERAT LS
@ BEEMN Scripts ERBERM _Layout Bk Layout ERER » EERH @section Scripts BE NRWIEZR mGIsH

ARERETHE TER+XF) BRRAIERE—ELER
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// &af/02_MVCH E Bt BIRWDHREY /McpPlatform/src/McpPlatform. Web/TagHelpers/StatusBadgeTagHelper. cs
[HtmlTargetElement("status-badge", TagStructure = TagStructure.WithoutEndTag)]
public sealed class StatusBadgeTagHelper : TagHelper
{
public ApiVersionStatus Status { get; set; }
public override void Process(TagHelperContext context, TagHelperOutput output)
{
var (icon, text, css) = Status switch // ®
{
ApiVersionStatus.Draft = ("~\", "Ef§", "status-draft"),
ApiVersionStatus.Submitted = (" I ", "#HiZH", "status-submitted"),
ApiVersionStatus.Published = ("v", "B#7", "status-published"),
ApiVersionStatus.Rejected = ("©", "BIR[E|", "status-rejected"),
ApiVersionStatus.Retired = ("@", "BTZ", "status-retired"),
_ = ("?", Status.ToString(), "status-draft")
b5
output.TagName = "span"; /l @
output.TagMode = TagMode.StartTagAndEndTag;
output.Attributes.SetAttribute("class", $"status {css}");
output.Content.AppendHtml($"<span aria-hidden=\"true\">{icon}</span> "); /] o BIMAEERRARS
output.Content.Append(text); /] @ XFEH# HTML 4RE5
}
}
F2z0ReR -
| WMTHE AHEERR
® —f& switch JRERFERIEWET ~ A3 ~ CSS 487! FrISARAREF REGEHE ; View @A HUERM if
@ {8 <status-badge> Y <span> > M BEEFAANMEGERIZH BIFEIIAR48 status-badge ; <span/> BHEARATE HTML 1BER
® EI/RETE aria-hidden="true" BJspan & HERERIAS B84 T8t a5k B85
@ XFF Append (& HTML#&HS) » A AppendHtml REBCRIENERIZEA A AppendHtnl ; {EfAAJAER B E RIS FERELRE > B XSS

E:Z View 53158 <status-badge> > Wil _ViewImports.cshtml #3EFA @addTagHelper *, McpPlatform.Web ©

B wwmroot/css/site.css MPNEBHINHMERE - FRIAEABERERLR

/* F35)/02_MVCH BB BRWDKRE! /McpPlatform/src/McpPlatform. Web/wmiroot/css/site.css (EigE) */

:root {
--paper: #f7f2e7; /x REAEE */
--paper-deep: #efe7d6; /*x BIRES (LLEEFE—MH) */
--ink: #2b2620; /* AXREBE */
--green: #1fud3a; /[* B8R D GES)  TERH - IFE «/
--green-dark: #163829;
--brown: #5a3e2b; /% FR I REXF S DIE */
--gold: #a88U50; /x HilE | RARERELEL 0 FEXFE BHLEFRE) »/
--focus: #b35ule; /* BERRERRESME */
--serif: "Noto Serif TC", "Source Han Serif TC", "PMingLiU", "MingLiU", serif;
--sans: "Microsoft JhengHei", "Noto Sans TC", "PingFang TC", sans-serif;
}
28y FB1EmE HERIER R
--paper / --ink body HRER MEHLEAER » REEHREZES
--green BEY RS - B B ERAFERIGERER
--gold .classic-frame 1EAR - BEEFILLR « REAER ERENFEGHLERR (KEZRREEHELL)
--focus :focus-visible HJ3pxSME e R > RARBNABTFHESEMETRL
--serif / --sans 1R X ERRAFE > FTHRAEARTE  AERGHES

%Z=E8BHE ( Areas/Admin/Views/Apis/Index.cshtml ) [E—{7 Model.Items EHH@IR : YMNE div.table-responsive.d-none.d-md-block #EAIFRAE > B2 ul.admin-

cards.d-nd-none B/ BE o

FARRGER | HUTRLRITRCEREERE 200 :

_§&°
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BERS

BEER » RREZAIM
O dotnet build McpPlatform.slnx RE/m 0 fAZ%E - o {H#ER ; McpPlatform.Core.csproj ##/2BE{A ProjectReference
O /Catalog B T4 %) 22 TV EEMI; /Adnin/Apis FEr 8%
OEE - B g8 - BENEEFHERETE2MER ; FERLERSEAES B8R
O7F THE AP 815 AEHBTEEREY » SEMERU T A HIRAFH:SR - HNAREEREE

MCP Server ;RIEFAREFM (30HRS)



UTHEMRRRAETHERESINZTERNEX

AER (FERREASEX)

#EERF | error MSB3027: #EEHE "..\McpPlatform.Core.dll"
#EHE| "bin\Debug\net10.0\McpPlatform.Core.dll" - EMEBBE
BRI 10 o kB o IERHEH : "McpPlatform.Web (304u48)"

BB | error CS02U6: HRAZER S HLEME
'AdminApilListViewModel' (RFEERT using IETRAZMEHS
£7?) > BEEMETE Areas\Admin\Views\ ...

/Admin/Apis [B] 4ed ; 24¥T /Apis [E] 560 :
InvalidOperationException: The view 'Index' was not
found. The following locations were searched:

/Views/Apis/Index.cshtml /Views/Shared/Index.cshtml

1E /Member/Apis/Create XHKRERFE uoo » EBAZEH

MCP Server ;RIEFAREFM (30HRS)

&

HENGIETEETT o DLLAREH(E > BIAES

#h/) Areas/_ViewImports.cshtml ; Area B View A&
Views/_ViewImports.cshtml By @using

Areas/Admin/Controllers/ApisController.cs b7
[Area("Admin")] > #EM—M Controller » R EE
Areas/Admin/Views #% View

POST ;@ phtatElt - BERBCFE <form

action=" ... "> MA=ZHM asp-action TagHelper

BRIE

EHITARIERRIRIEIE ctrlec BEE
AR BRI TE PowerShell #4T Get-
Process McpPlatform.Web \| Stop-

Process

88 Views/_ViewImports.cshtml —
5% Areas/ ; RFRFEHE T
@addTagHelper > Bl <status-—
badge> BRI AENHL

TE$ERI LN [Area("Admin")] ; #&ER&H
BIHMNESUERRE /Areas/ ... >
MEEERE

M <form asp-action="Create"
method="post"> ; EEBENNIL
__RequestVerificationToken BEiEiH

fiL



Echely (15 988

BUURE | SEEFHIEE  RETEY » BRERBEKTEEHRFHRER
EuWa (FRAEL > HF12 > #BTHY) (RFREEE) :
1. SEEAFHETEE | HE 1440 R EY = EEE BRI ; BE 390 REh = BHEE > se5E TAPI Bt Mg8qy MEE%E) ; g8H 0 REZAIMTE 390
BRAUAERBE > 2EPEBEIERAREE -
2. FHIREEKFHER © 7£390 768 ~ 1440 =BHEE T > RtEEESEMEEES (Console) #IT document.documentElement.scrollidth -
window.innerWidth > #AREER 0 o ABETER 21 EHAZER 0 ©
3. REFHE | BE 390 1768 M#rt API BF5) » iimEE URLE fx.example.test/api/v2 ~ HtBEZEEES o FAARM L TEH - EEFBHER » 28T
TA (B 02-7H) -
4 BERBAKTFHEBHEREN . /Adnin/Apis 7 768 BRFRISAIALGHE (BRIREE 874px ~ BE% 694px) » 1F 390 HEFRIEIER « X £R (B 02-6) ©

390px : FE 390px : FREEEEIR
MCP Server API F-&

Il

MCP Server API F-& =

FRPL TR
HM APl HidE APIETE  (ERH ( Section 07 HH APl 18 API 57§ (B ( Section 07

'y API Pk API Hif

/R - fREA 3 X AP ( BIEREHSIL - RBERE HREEA API BIIFIYIRAE - B AT LN ;
c&ESBE) - Section 02 RBFERE - FREMHE -
FEAHAE v (~5m) APl £18
R | RHE TR IR 2
REERI B BRIR TR -
[l https: i 2
ps://fx.example.test/api/rates/conver
. B ]
FEENE
TSR FRA A v2 (3 =) FIRHAA
EF | ReE TS
RIS R ERIR 36 /)\RTRER -
https://weather.example.test/api/v2/fore /)
cast/36-hours?locationCode=TPE&elementName=W At AR -
X,PoP,MinT,MaxT&format=json
HTTP 755%
GET
TEEBER (B v CERE
BE | RBHtE W fi&® URL
EIRLHE - DEITRRL - [ frexample.test/api/v2 }
s S PN ST S IO W RS L 1% URLIS SR IEHE - 585 http:// 2% httpsy// Ba -

© 2026 MCP Server API & | EiElEE

[02-7 390px BRI ATLE TH1E AP 7Y ShiEkag
EMER
1. OkE MEE AP REENAM 3K | ListownedAsync("member-a") ; Eig « HFixdh » ETRLEERD  WNENTGHIR - RAGUTERR ARIT -
2. @QEEIRE « BRMA 3 URL ={BMIATIE : ABRESH ModelState ERRBAMBHEIRE ; BEMN MERKE v2) MRS o
3. @iHEs URL BUSHIRNE | 525 URLISTURIERE > B http:// = https:// BIEE- > KB [url] Bif o
4. RIMEREE | FAEA HTTP TEY /Member/Apis/Create ¥%4H38% _ RequestVerificationToken HJPOST (Il .http #&i%

Name=x&Category=y&Description=z&HttpMethod=GET&EndpointUrl=https://a.test ) > HZBEEF] veo > FAAILHIR TRERSEB) MIRT -

[CEE : #RBUETE Service ~ BERIIRETE Repository N EEE - BEEARERAM ViewModel 5 FRELA—E _Layout M—EEIR _Arealayout H—=FFEHmE - FT—&
7t (Section 03) 3L McpServerManag Ei}HEEER EF Core Migration » A EF Core i Repository BXf{ InMemoryApiCatalogRepository °©
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HE(RRIEA

ASP.NET Core H#) Area —— Area BYERIFZIER ~ BEREHEL _viewStart / _ViewImports BIEIXIRA o
o ASP.NET Core ##) Layout — &iK Layout » RenderSection £ _viewStart ©

o 7£ ASP.NET Core #%2 Tag Helper —— HtmlTargetElement “ TagHelperOutput FYSEEEFRIE o
75 (XSRF/CSRF) % —— BhatERBVEEA ©
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https://learn.microsoft.com/aspnet/core/mvc/controllers/areas
https://learn.microsoft.com/aspnet/core/mvc/views/layout
https://learn.microsoft.com/aspnet/core/mvc/views/tag-helpers/authoring
https://learn.microsoft.com/aspnet/core/security/anti-request-forgery

CHAPTER 03

B—R - TEERHEES

E3E

MSSQLE R BLEF Core

Identity BB « APl B2RR4s  ERzEEL Grant B9&HR! ~ SMEE ~ 225 ~ ME—EL CHECK 4938 ~ rowversion ~ UTC B§f& ~ EF Core Migration ~ /REZERHEA

‘Section 03 | MS SQL HRH EF Core

AR GO S — RS RSN 25

120 43 | 8= 20 - 86 25 - EfF 60 - Bl 15

. RS S R .I '|
Tl !ﬁ:ﬁ' i

Migration || rowversion | ApiGrant J| CHECK £33
BERREANE | BLABER | GEEnERE || AEERTEEN

E S IS A A O B e A R

Migration 221K | S195) API B

SRIEESEL  2/)\BF (120 738E) EEMSRE  MCPServerManag » Migration SR &Kl SEfHIEE
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ESeiEEEETT o fRAES :

o R 13REFERRZEI TAPIRN) TEZEMG) [MERE NEELE B—8  URERKOEEMERRE -

o RREHTEEREE (ApiAccessRequests ) EMfFERME (ApiGrants ) ENMRMIRE > AR |RE—HRERZSEE—E Grant o

o FAEF Core B Fluent API FREREE ~ JMEE « HE—ZR5| » CHECK {EMF4IRER rowversion » Wit SQL Server BYEE:RN B HE R —IRLIRIET TIRER ©
o F3 dotnet ef migrations add £ dotnet ef database update WEZEEARAREIL MCPServerManag (20 5RENIER) » MEEREEBHITHI SQL A o

o EBEATREER > WU—F SQLEH mER) R « L2REZ « SRS « Grant EIFIYACERAIRARE
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o 5ERY Section 02 : #5fjl/02_MVCH BB BIRWDEREL /McpPlatform A dotnet build ; I3 IApiCatalogRepository JTEISACIEESHRE(ENNAR o

o Section 01 587 User Secrets B ConnectionStrings:DefaultConnection > MIE /SetupCheck B8/ SQL Server v IE& 1 s MCPServerManag [MBIZREEIL] o &
BESTHVEEMI 2B Section 02 3K » UserSecretsId [ > FRUARMESR ©
o E151% SQLAY SELECT .. JOIN .. WHERE .. GROUP BY ; XMEESE « SMEMEE o

o L8t SSMS > TfEA SQL Server RMIAY sqlemd (ASHEEAIERTE C:\Program Files\Microsoft SQL Server\Client SDK\ODBC\180\Tools\Binn\SQLCMD.EXE ) °
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B (20 588)

AT EEREREGEEN

WNRIB TAPIARRE ) TEZAER) TR BEERSRRNAEMRMUE - ME-REREEWHKRT - ZREEER NEX API EVIEHZERN ? BHEME ? BE
FNBBREREREM « SRAT 7?1 — BREZFHE -

FERENAMER IERERFERE ~ 1R(FE - BRAEH) EHRIRRARERIAEER] TAPI FRARIRELER - FIXERELNERAIRZ | ST aikE
MEERENEGIFREF ; FHRME  FE= -

13 REFERRSIRMEE

B#4a 'R EIZHRRE

API##&  ApiDefinitions ° ApiVersions  ApiCredentialReferences ° B2 APl Za0Y ~ BMPLERRAS ~ M0 R E R EURGE - MRETRRMME MCP
ToolDefinitions Tool

BIZER ApiPublicationRequests * ApiAccessRequests * ApprovalRecords SETE(IREE T (HE R ~ R TR MR R E SR E

#

fEFtE ApiGrants * ApiUsageCounters “ ExternalIdentitylLinks * IRTEEAEAMMERRAS « SRA T HR ~ INIFDHEEEMMIZ S ~ L Client
ConnectorClients [Ehcxad

SEL ApiCalllogs * Auditlogs FRIFIAOLEREFER « SREBRERNITF

S4h AspNetUsers - AspNetRoles 35 7 3RFH ASP.NET Core Identity 4 > &5t 2035k ©

358 Grant WESR!

TER —UEERSHERRE AP A TERRZHBTHNEN - EBNEHELIE | S—SRIME—T) > REEA—SE2ESA—FHNEH -

. . @ ApiAccessRe 3 ApprovalRec . .
@ ApiVersions P PP @ ApiGrants ® ApiCallLogs
—> quests —> ords —» . —>
BE&MmARE e e fEFAE MO 40 5%
fEFAEAE by P Ta
03-1 7 1EMHEREEIFIADERTE R E BT
R BEER BAR 2Eaens
@ ApiVersions RMHEEIRRA Status BHE_EZUMAZENE ; URL ~ Schema EHB & RAS
@ ApiAccessRequests EEXNERARE Status R Pending #F{ Approved  Rejected —R > ZHEFBX
® ApprovalRecords BEEMERE KRARERY | BIZA ~ RE ~ 1B ~ HEREESE
@ ApiGrants TR Status B Active #FE Revoked 3 Expired ;{8 SourceAccessRequestId JKiE}SEl @
® ApiCalllLogs SRITAEMFY R

PR TENBENRRBRIZE F OO » TENFIREETEM & @ - BHHRRK @ status > Q0 BIEFERINTE — BMEAM TPAERKERRES
MRREDFREZ) BEEA -

Identity BEEfEIIME

BEERK AspNetUsers HJ ASP.NET Core Identity #eftt o Z\sRF2F ApplicationUser AR IdentityUser » ZfIl DisplayName  IsActive ({ZHEF) ~
CreatedAtUtc ={EHI o

ApplicationUser HX7E Infrastructure » /K Core : Bl IdentityUser ZRE Identity Eff » K& Core SABIR T Section 02 Core RS E{FfaRFa1 HIHRA!  Core
MBS TS ownerId  UserId “ ReviewerId :R{F® 8 Id > SMERBIIRTE Infrastructure BISREREHEEEIL ( HasOne<ApplicationUser>
() .WithMany() .HasForeignKey(x = x.OwnerId) ) ©
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FRESME—E2EAK Restrict (REBHMIFER) o R0 ApiDefinitions — ApiVersions #%F¥ Cascade ’ fil—3z API s EEMIEERIARE ; BETE » Bg ~ Grant
BREHK » FESERIRT © Restrict 38 TRIBRMDARS | AER) B3R > BEAENRA TFR : M)

R REREEEREY

BREA bug » FMURB—ERBEERE

R &8

ME—75| IX_ApiGrants_SourceAccessRequestId

ME—ZR3| IX_ApiVersions_ApiDefinitionId_Version

ME—ZR3| IX_ApiUsageCounters_ApiGrantId_PeriodStart

ME—ZR5| IX_ExternalldentitylLinks_Issuer_Subject

ME—2R3| IX_ToolDefinitions_ToolName

CHECK CK_ApprovalRecords_ExactlyOneRequest

—R&Z5| IX_ApiCalllLogs_CorrelationId - IX_ApiCalllLogs_CalledAtUtc
rowversion £ UTC K5R

Rk A

FE—ERRFERIERR « ELEME Grant (Section 07 WEHEIZAE)
E—3% APl HIRFME v2

[E)— Grant El— X B8 > BBEREE (Section 11)

E— @SS D HERRAUEE (Section 10)

M1ERRZS3BE—1E MCP Tool 48 (Section 09)

—FEZCHRRBER LRPEXEREARE  AMEBTER

ARHIR > B:E Tk Correlationld BE ) XAt FRBERK (Section 13)

rowversion 2 SQL Server (y—EHGIELR | SRZIIEER » EREBBET—EFHY - IEBSAY 8 (I7TAR{E o ApiVersions.RouVersion &M EF Core RIfESHERL
% > EF Core FHFFETE WHERE MN_E T Rowversion ERHEZINIAMERE. - MRMMUBIEEREHTRHR—HEER » F—IIZER Rowersion &7 » B (IRZERF

WHERE ¥R L ~ #1075 > EF Core R DbUpdateConcurrencyException

Fl—EMAFRIZAERNR © JB1E Section 06 BIF °

FrAR IR AL —7F UTC (BRI vtc %R > BAREA DateTimeOffset.UtcNow ) © I : FAIRSBAIAEMBAEFARE » BSHENEREGE—/\NEER ; f—7F
UTC > BEMBFA SR EEAER] (Section 02 B9 ToTaipeiString() ) » BRIRM (S H) HXKZEREHREIER (Section 13) °

Migration /EEEE(E

Migration ;2 EF Core $8 TC# HHAMEE | ¥ TAILIRFRITHNEREEENA) BT - TERHSEFERIEHNEHRENRNER - I8 Q RELER @
ZERRERIE - W& ZBRIUS5T Code Review °

T (® MCPServerM
O BRERTE L S
. . @ migrations a (3 Migration #& @ database up anag
Domain ~ Confi —> D
. dd Up./Down date + __EFMigratio
gurations )
nsHistory
03-2 # Ch IREFIEHEERF
MR 87 HEMUSE
©) S EREERIE IEntityTypeConfiguration<T> Core/Domain/*.cs ~

@- EEE B ATREE ERIRER > IBERBA CHIZX 1 Up EXR ~ Down ER

Infrastructure/Data/Configurations/x.cs

Infrastructure/Data/Migrations/.._InitialCreate.cs

®

®— o __EFMigrationsHistory {HBIEZEFMM Migration » KESRIBCIBFEIT Up BEBEENERTHR
@

® BYFERIR - WA __EFMigrationsHistory B—7% Migration %#8 ; TR update #AEBE  SQL Server

Be
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ik 4 Hi+Ez

BXREBRIENE

dotnet ef migrations add LE¥ B RIREYEL E—RAVIRER » B4 .._InitialCreate.cs (Up / Down F53%) MEEHT g
InitialCreate AppDbContextModelSnapshot.cs

dotnet ef database update KEHITIEREMRR Migration » WEEHHIE _ EFMigrationsHistory BERIFR

dotnet ef migrations script -- i SQL s » SER#RLIGE __EFMigrationsHistory BREER

idempotent

g ; ENETEEMARL

TE ; 4 DBA BRI EER
(Section 15)

BERIR—2M Migration B3I > IREIRFEEER - AETHTHENEARREARE TEHEFEMRRAEFERN Migration) » FREMAR—1TESEILH

i@ o
PREIEERRIE

Web) o

AR
By B:ESREA
DbContext EF Core AR T—EEKIEER TIEMEER AY5ER]
Fluent API B C# HElEREERREE (RE ~ R3] R)
Migration R ATIVE R A E
rowversion SQL Server SR EH B ENE(CRIRRABAL
CHECK f&#4495R Bk EE RBR A ERA
BE AT —RAOMITSRRIERE
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TEERNESIBRERE > FEEEA ; Section 04 A Identity EABHBFRERRE ©
ApiCalllogs MY ApiGrantId - ApiVersionId ZIERERIME @ BifEX - Rl > TRIMNERTHIBREA & thilih B BB EREREH AR FE -

Migration 12242322l Git ; EREFEEBINIRACE - TEFHELEMBR Migration » ZRHUITE—E o

dotnet ef IELEEMBHRESH . --project (Migration BIEM » E4ER Infrastructure) £ --startup-project (HMEBELRTFT R DIRE » S22

EAREFR

AppDbContext
Data/Configurations/*.cs
Data/Migrations/.._InitialCreate.cs
ApiVersions.RowVersion
CK_ApprovalRecords_ExactlyOneRequest

DemoDataSeeder “ --idempotent HlZs
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HEmmEE (25 9388)

TEBIEIR D ¢ T mcPserverManag FFE) HE > AR5 20 REKER > MBIMEATEER - TREEINSRENRE AP Bl ; RENEREAMEERA
# o RERRIENEASMARETEM -

TEEPER

1. 7F &35)/03_MSSQLERHEEIBIEFCore/MepPlatform ${T dotnet tool restore (EBERIATHRZASHY dotnet-ef ) » BT :
dotnet ef database update --project src/McpPlatform.Infrastructure --startup-project src/McpPlatform.Web

HHREHET RETER) !

Applying migration '20260926104357_InitialCreate'.
Done.

2. BX8#@IL dotnet run --project src/McpPlatform.Web --launch-profile http » #RIGHEHIR BEEATHEL - - BEE—RBFAGHHIRET » AAEAERR
BER -

3.B8 http://localhost:5199/SetupCheck * RIFERIEA—FINE MNHREIL S EBER > RAEREEFT -

4.8 TEREBS) - AE TERER -

MCP Server API & AP HiZz & % 3 : F/\BF ( Section 04 B2

— BORHEHE
nE &R E McPServerManag + BEM 1 {& Migration : 20260926104357_InitialCreate
— HPOR R API Wl 538
B
BmEH )
1228#% ( Section 06 ) PORHR T
@EEIE ( Section12) AspNetUsers 4 BEmE (ApiDefinitions.ld = 1 - #2#% : HEIREIRS )
ApiDefinitions 6
A IREE AT MG AR Grant PRI
ApiVersions 7 - 0 2 2 =
ApiPublicationRequests 6
ApiAccessRequests 3
ApprovalRecords 7
ApiGrants 1
ApiUsageCounters 1
ApiCalllogs 5
AuditLogs 1
ToolDefinitions 0
ConnectorClients 0
ExternalIdentitylinks 0
ApiCredentialReferences 0

© 2026 MCP Server AP F& | BIHRE

03-3 HEEREBLR : Migration #0#% - & X FHEL AP B

EMER
1. OfFRET A HY Migration JBE | 20260926104357_InitialCreate ’ B db.Database.GetAppliedMigrationsAsync() #& __EFMigrationsHistory MZR ° {REVERFREEL
SEEARF ©

QK[ TEEEFRES | AspNetUsers 4 ApiDefinitions 6 ApiVersions 7 (R&FEIRA vl * v2 MiERRZ) + ApprovalRecords 7 - ApiGrants 1
ApiCallLogs 5; ToolDefinitions HF 45REHIZ 0> ZEMNETAEEA ©

3.@FM TAPI FEiZE:#) - 2 THmEH) o vl A 1 L20EE - 1 HERHEE « 1 £5% Grant ~ 5 EIEN4EER o BUE TRRTBEHREH 253 vl B85 22

r&ZHh1 Mmoo

4.7E SSMS ¥ mcPServerManag BT —FRIER CHECK #VIRAVITE (Fl—EBZACHREREM L2251 BERHHE LD

N
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-- £ MCPServerManag #17; 8K > FERARAER
INSERT INTO dbo.ApprovalRecords (PublicationRequestId, AccessRequestId, ReviewerId, Decision, Reason, DecidedAtUtc)
VALUES (1, 1, ‘'admin', 'Approved', 'x', SYSUTCDATETIMEQ));

PITHER (FETEARX) :

S 547, B4 16, KA 1, AAR2 ERICROG, 17 1
INSERT PRiz(E2 CHECK {43 "CK_ApprovalRecords_ExactlyOneRequest" f&3€ o BIEEEEERIE "MCPServerManag" » B#I& "dbo.ApprovalRecords" °
Bt B A4 R o

BHRE—HERPRAEIIESE "% Grant ( SourceAccessRequestId = 1) > 132 M& 2601 .. FEEMUE—%3| 'IX_ApiGrants_SourceAccessRequestId' TE¥IfE
'dbo.ApiGrants' FHEAEEMNEERERT) c EEMNZEIRER (1) ° MRKMIE > ApprovalRecords {I2 7% + ApiGrants IR 1E o

72=0F5E:E : AppDbContext
AppDbContext EEEZREBHIAL » #7K IdentityDbContext<ApplicationUser> > FfIA[E—{E Migration &3 Identity Y 7 sRFTR—FEEE ©

// %3f/03_MSSQLERIIEREAEFCore/McpPlatform/src/McpPlatform. Infrastructure/Data/AppDbContext.cs (DbSet E&HLSMUERS)
public class AppDbContext(DbContextOptions<AppDbContext> options) : IdentityDbContext<ApplicationUser>(options)
{

protected override void ConfigureConventions(ModelConfigurationBuilder configurationBuilder)

{
// FESIR—@EEFMFE (g 'Published') » HIRETERNKMERE  FTUHEBHF
configurationBuilder.Properties<Enum>().HaveConversion<string>().HaveMaxLength(20); /@

}

protected override void OnModelCreating(ModelBuilder builder)

{
base.OnModelCreating(builder); // o % Identity MIEBERIR
builder.ApplyConfigurationsFromAssembly(typeof(AppDbContext).Assembly); // ® BEM Configurations/ & TFHIEE
// FRESMBERREREMIES @ T4 » SRR EZESMI=E LA o
foreach (var fk in builder.Model.GetEntityTypes().SelectMany(e = e.GetForeignKeys()))

fk.DeleteBehavior = DeleteBehavior.Restrict; /l @
}

(B8 : 1318 public DbSet<.> .. = Set<.>(); B > TEABREBAHIE )

2R ¢

17 T ez ATEERS
5%
® 2ERHRBIRIERL nvarchar(20) HIFESH #& SELECT Status FROM ApiVersions &Z| Published MAR 2 ; JBRFRHBEAFHERTATEELHNE
B
S40E0Y base.OnModelCreating Identity B AspNetUsers E:REEEKIERIAE ; FHi=iE1T > Migration B Identity B9 E R EMRK
® BB EREMESNE ERRMBEREECHEER > AppDbContext ABRMETIT

IEntityTypeConfiguration<T>

® HBERBESME (& Identity B9) 2L Restrict SQL Server RAFFSRBHMIFRRE ; EEERNRTRMIFEFEFHKIEES
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BERE (60 5iE)

HHIEZR | #641/03_NSSQLEKMERIBEFCore/McpPlatforn/ (1 #5f1/02_MVCH B EL L BRWDKRE /McpPlatforn/ EEEE L) o ANEITHE Core B Domain/ (BREELF
#)~ Diagnostics/ (EREBRAE) ; Infrastructure B pata/ (ApprContext ~ ApplicationUser “ Configurations/ “ Migrations/ “ DemoDataSeeder *
DatabaseOverviewReader ) £ Catalog/EfApiCatalogRepository.cs ; Web FYBE MEREERI B ; HRIRELRH dotnet-tools.json B sql/ ° Section 02 By
InMemoryApiCatalogRepository {REBTEEZAE » (BREM ©

$E8— MAEF Core Ef TR (10 98)
BE | EERNSRIMAERNES > I8 dotnet-of TRMARAHHLE -

# 7E McpPlatform/ 1REHHIT

dotnet new tool-manifest

dotnet tool install dotnet-ef --version 10.0.12

dotnet add src/McpPlatform.Infrastructure package Microsoft.EntityFrameworkCore.SqlServer --version 10.0.12

dotnet add src/McpPlatform.Infrastructure package Microsoft.AspNetCore.Identity.EntityFrameworkCore --version 10.0.12
dotnet add src/McpPlatform.Web package Microsoft.EntityFrameworkCore.Design --version 10.60.12

FEHAAER | EMIHZETE 'dotnet-ef' (HRZS '10.0.12') e ; Directory.Packages.props % =47 PackageVersion > hRZSEFZ 10.0.12 (EAHITREER .NET 10.0.12
—%) o

M DNTERR AiERER

Microsoft.EntityFrameworkCore.SqlServer Infrastructure BERHFEREER @R Infrastructure
Microsoft.AspNetCore.Identity.EntityFrameworkCore Infrastructure 121 IdentityDbContext * IdentityUser
Microsoft.EntityFrameworkCore.Design Web dotnet ef EEMBERAEEESASERTMEEZEI DbContext
dotnet-ef (TH) dotnet-tools. json BEEBISHIT dotnet tool restore FEFIFE—KR > A2 LEANIRATE

SH- TEREREBENRSRTE (20 Hi8)

E#Y : 7€ Core EERL4ER > 7E Infrastructure FB Fluent AP #5it Bl FRABES o

ERREBRHFESR . Core/Domain/Enuns.cs (5 1EFIER) « ApiEntities.cs ( ApiDefinition - ApiVersion ApiCredentialReference  ToolDefinition ) *
ReviewEntities.cs (WifEEREE © ApprovalRecord “ ApiGrant ) > OperationEntities.cs (EER5E) - BEEERREBMANZIELER] > HIU0 Apiversion B

Version “ HttpMethod “ EndpointUrl - InputSchema - Status - RowVersion - =f@ .Utc FFR o

BRERELL ApiVersions FRENRRM :

// %8f/03_MSSQLERIIERBAEFCore/McpPlatform/src/McpPlatform. Infrastructure/Data/Configurations/ApiConfigurations.cs (ApiVersion #343)
public sealed class ApiVersionConfiguration : IEntityTypeConfiguration<ApiVersion>
{
public void Configure(EntityTypeBuilder<ApiVersion> e)
{
e.Property(x = x.Version).HasMaxLength(20);
e.Property(x = x.HttpMethod).HasMaxLength(10);
e.Property(x = x.EndpointUrl).HasMaxLength(500);
e.Property(x = x.RowVersion).IsRowVersion(); // ® rowversion il
e.HasOne(x = x.ApiDefinition).WithMany(d = d.Versions).HasForeignKey(x = x.ApiDefinitionId);
e.HasIndex(x = new { x.ApiDefinitionId, x.Version }).IsUnique(); // @ FE—% API HIRRZASRAEE
e.HasIndex(x = x.Status); // o AFBRKIREEH
}
}
T2TUEREA :
B MTHE HTEERE
® $IFERY SQL Server B9 rowversion BRI 5 A BEHE(EHFEEHEN SE#AES EF Core £ WHERE LEHTE > MARBHMEZFEEIZE LM (Section 06)
@ (ApiDefinitionId, Version) M— hRZSSERAAABRIHR ; BEN v2 ERPFEISHISHRIRAE
® Status —REZ5| ABIESRSREE Status = 'Published' > BRSIFAFLREREK

BHEE HasMaxLength BIFEH (B0 InputSchema ) BAZ nvarchar(max) ° #ETE JSON Schema EEREARENF °

BIZACHREA Grant BIRRETEE CHECK 495REL I —{-ERE5—28 Grant) ©
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public sealed class ApprovalRecordConfiguration :

// %af/03_MSSQLERIIERBAEFCore/McpPlatform/src/McpPlatform. Infrastructure/Data/Configurations/ReviewConfigurations.cs (M{ELER!)
IEntityTypeConfiguration<ApprovalRecord>

// o WEsSRIGEF—BREE

"([PublicationRequestId] IS NOT NULL AND [AccessRequestId] IS NULL) OR ([PublicationRequestId] IS NULL AND [AccessRequestId] IS NO

/] o —HRBERZEE—F Grant
// o WFIEFE MEAHERAHEZEEN Grant)

AAER TLHRFERIBE—IERGE) ; RAFEREINHE - MREABRS SQL mK

FAEL Section 07 BOTZXERBHHERIFUMRK > FF Grant thRFEE (BETTIER

BRMCP IFIFELZ=(EM{L (Section 11) > EREFEANE

RESBEREIEOI5ME © Core MEBEFTM ApplicationUser ° RRERTFTE

{
public void Configure(EntityTypeBuilder<ApprovalRecord> e)
{
e.Property(x = x.Reason).HasMaxLength(5600);
e.HasOne<ApplicationUser>().WithMany() .HasForeignKey(x = x.ReviewerId);
e.ToTable(t = t.HasCheckConstraint(
"CK_ApprovalRecords_ExactlyOneRequest",
T NULL)"));
}
}
public sealed class ApiGrantConfiguration : IEntityTypeConfiguration<ApiGrant>
{
public void Configure(EntityTypeBuilder<ApiGrant> e)
{
e.Property(x = x.Scope).HasMaxLength(50);
e.Property(x = x.RevokedReason).HasMaxLength(200);
e.HasOne<ApplicationUser>().WithMany() .HasForeignKey(x = x.UserId);
e.HasIndex(x = x.SourceAccessRequestId).IsUnique();
e.HasIndex(x = new { x.UserId, x.ApiVersionId, x.Status });
}
}
F2z0RER -
12 87 ez AEERS
5%
® ¥ CHECK 4938 : PublicationRequestId £ AccessRequestId 14#F—
fEFRZ NULL
@ SourceAccessRequestId Mi—
2601 $8:R)
® (UserId, ApiVersionId, Status) #AZ3|
— HasOne<ApplicationUser>().WithMany()
Infrastructure B2 E12
FEHA4ER © dotnet build McpPlatform.slnx BBk 0 fEfESR o
$EE= i DbContext « 37 Migration E1EHIE (15 98)
BEY | SEELAEEEEERNE - EESE—(E Migration » WWERYEE MCPServerManag ©
// #ifl/03_MSSQLEKIERIEIEFCore/McpPlatform/src/McpPlatform. Web/Program.cs (Bl EMERIAIEEM)

var connectionString = builder.Configuration.GetConnectionString("DefaultConnection™)

?? throw new InvalidOperationException("##/' ConnectionStrings:DefaultConnection (M dotnet user-secrets set :RJE) °");

builder.Services.AddDbContext<AppDbContext>(options = options.UseSqlServer(connectionString));

// 7TEE : Controller REBE Core WINE > BIFHEEARTE ©
builder.Services.AddScoped<IApiCatalogService, ApiCatalogService>();
builder.Services.AddScoped<IApiCatalogRepository, EfApiCatalogRepository>();
builder.Services.AddScoped<IDatabaseOverviewReader, DatabaseOverviewReader>();

23R8 ¢
g WTHE
i
@ 14 Scoped 55t AppDbContext » EARFEREVE

@

DefaultConnection ; :BAREIFLIERENREEGISM

Re%iE—17 > MIBERIRRIEIEARIRA SQL Server

DbContext RERHITAEZEH) > —(EHTTP S

// @

/] EFBRE
// ® BRIE : Section 02 MYSCIEABRRIARL EF Core KR

HBITEERR

—EEA ; ERFRRRE—FMRER

Section 02 [ 02-1 Bz © Controller & Service —{T#ARREL ; # AddSingleton BXAX

AddScoped * EAE 48 Scoped 89 AppDbContext

DefaultConnection HIEARFERIE Database=MCPServerManag TE Section 01 AT T o IHEESE Migration WEM :
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# £ McpPlatform/ IRE##IT

dotnet ef migrations add InitialCreate --project src/McpPlatform.Infrastructure --startup-project src/McpPlatform.Web --output-dir Data/Migrat
ions

dotnet ef database update --project src/McpPlatform.Infrastructure --startup-project src/McpPlatform.Web

dotnet ef migrations script --idempotent --project src/McpPlatform.Infrastructure --startup-project src/McpPlatform.Web -o sql/01_InitialCreat
e_idempotent.sql

FARREER

Done. To undo this action, use 'ef migrations remove'
Applying migration '20260926104357_InitialCreate'.
Done.

Data/Migrations/ Z={E#E% . . _InitialCreate.cs (2018 CreateTable) * .._InitialCreate.Designer.cs * AppDbContextModelSnapshot.cs ;
sql/01_InitialCreate_idempotent.sql #9630 17 o 7£ SSMS EFEI® » MCpServerManag & FA 20 SREMRIM L __EFmigrationsHistory ©

HEEMEE /LT --startup-project > 5% Your startup project 'McpPlatform.Infrastructure' doesn't reference

Microsoft.EntityFrameworkCore.Design. (B (EREER))

$ERM 3t EF Core BRIBMEATEER (15 9288

B EA=R% - B8P0 - BENGE SQL Server > WERISIRIEEEEA AR ER o
EF Core hR#9 Repository B{F Section 02 WE—ENE :

// #f/03_MSSQLERHERIEIEFCore/McpPlatform/src/McpPlatform. Infrastructure/Catalog/EfApiCatalogRepository.cs (SearchAsync)
public async Task<IReadOnlyList<ApiSummaryDto>> SearchAsync(ApiSearchCriteria criteria, CancellationToken ct)
{
var query =
from v in db.ApiVersions.AsNoTracking() // o MEEEHTEBNH
join u in db.Users on v.ApiDefinition.OwnerId equals u.Id // o BUEBERRRIE
select new { Version = v, Api = v.ApiDefinition, OwnerName = u.DisplayName };
if (criteria.Status is { } status) /] o FREZE—EM > REAEE—F SQL
query = query.Where(x = x.Version.Status == status);
if (criteria.OwnerId is { } ownerId)
query = query.Where(x = x.Api.OwnerId == ownerId);
if (criteria.Category is { } category)
query = query.Where(x = x.Api.Category == category);
if (criteria.Keyword is { } keyword)
query = query.Where(x => x.Api.Name.Contains(keyword) || x.Api.Description.Contains(keyword));
return await query
.OrderByDescending(x = x.Version.UpdatedAtUtc)
.Select(x = new ApiSummaryDto( /] o FEREBHIRG > ERFM DTO
x.Version.Id, x.Api.Name, x.Api.Category, x.Api.Description,
x.Api.OwnerId, x.OwnerName, x.Version.Version, x.Version.HttpMethod,
x.Version.EndpointUrl, x.Version.Status, x.Version.UpdatedAtUtc))
.ToListAsync(ct); /] o FERFBIT
}
2R -
1= 87 R B EERE
i
® AsNoTracking() LETHNEATFEEE BN - AsEEtERIR
@ FLINQ join % db.Users EX TREREIEMA ApplicationUser BIEEEMM > FRLAMBBRER join
DisplayName

® BENEEA where ; ILFHEREERE IQueryable MEMEHIT : PRAMFAFARIFEABIRM—% SQL > MARSHRIMBECIEAEIE (Section 02 RIRAERRAIM

)
Select EIZFIEFA DTO SQL FEEEM 11 {BHENI ; ApiCredentialReferences FE2RHAIE > ABB R IAERREE
ToListAsync(ct) EHHRAMGENTE  EREMAEER ct BUY > SQL MIRERUH

TREBERIE Data/DemoDataSeeder.cs FBEA » T—EARXRZRNBEA4IZE (teacher - member-a FE/\BE + member-b #/\EE « admin ) ~ 6 3 API B9 7 {ERRZS ~ 6 F L
ZREREE ~ 3FEMEREE ~ T EEZACEE « 12 Grant ~ 5 FIENA2ER (4 ARTH 1 AES) ; BRIECHE T AP FiEIZDS c ©H Progran.cs {ERIIRIEMN » W SHERE
HlZRE H Migration 2247 :
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// %af/03_MSSQLERIIERBAEFCore/McpPlatform/src/McpPlatform. Web/Program.cs CREBERIEA)
if (app.Environment.IsDevelopment() && app.Configuration.GetValue<bool>("Seed:DemoData"))
{
await using var scope = app.Services.CreateAsyncScope();
var db = scope.ServiceProvider.GetRequiredService<AppDbContext>();
var logger = scope.ServiceProvider.GetRequiredService<ILogger<Program>>();
if (lawait db.Database.CanConnectAsync() || (await db.Database.GetPendingMigrationsAsync()).Any()) // o
logger.LogWarning ("EREREER MARERRM Migration B BEBTEHBEREA © ALHIT dotnet ef database updatec");
else if (await DemoDataSeeder.SeedAsync(db)) /@
logger.LogInformation("EEATREER - ");
}
2EREA -
12 87 ez AHEERR
5%
® AR EERE > SUEFREMK Migration » SRERE TEBRRIVERIE LEA G EHASNEEISERR ; MERMITREEEENER > BREBEHMN database
& update
® SeedAsync [Eff true RINVEREMEA BREEEE false ~ FENAE - BEESHEATIEER
— 9ME IsDevelopment() E Seed:DemoData % BARAE1E appsettings.Development.json ; ERIRIBAEBEFRZEARER
true

HME appsettings.Development.json =) Logging:LogLevel n "Microsoft.EntityFrameworkCore.Database.Command": "Warning" ° FHRIEE SQL FFENFIAL iR

1% o

TEHRLE R | EREhAELL - ARIBHEHIR BEATHER © 5 /Catalog £ 4% (REFERRE vl HI] > v2IBESZT) ; /Member FETR MRHEE 3 APIY 5 /Adnin/Apis
7% ; /Admin/Database EdfE] 03-3 —3 o

wE

B

HEEHE » RAEZAI ¢

O SSMS # ncpserverManag A 20 JRERIR > __EFMigrationsHistory A 17! .._InitialCreate
O BRMEESE R RIGEEBEHIRE EBEATRHER | > BEISREHRE

O /Admin/Database 3 TKEFBIHREM, > BRI vl Tv BEM 8v2 T Fizdh) w5

O sql/61_InitialCreate_idempotent.sql f£7E > ME Migration EEIRZENMA Git

MCP Server ;RIEFAREFM (30HRS)
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AER (FERREASEX)

Your startup project 'McpPlatform.Infrastructure' doesn't reference
Microsoft.EntityFrameworkCore.Design. This package is required for

the Entity Framework Core Tools to work.

Unrecognized option '--connection' (#1147 dotnet ef database drop --

connection ..)

S 5U7 .. INSERT BRTUER CHECK {&M4AIR

"CK_ApprovalRecords_ExactlyOneRequest" &3ZE o
S 2601 .. FALME—ZS| 'IX_ApiGrants_SourceAccessRequestId' 7E¥IF

'dbo.ApiGrants' HHEAERKIRSIRERT - ERHRSIRER (1) °

A sqlend & IXER €6~0d90@

MCP Server ;RIEFAREFM (30HRS)

REA

R#T --project ’ dotnet ef 1B
Infrastructure EEIENER

database update & --
connection {8 database drop

&

BIZACRERIET (FEDLE)
PublicationRequestId E2

AccessRequestId

FE—HERREEEE "% Grant

Git Bash WL UTF-8 B8/ > sqlemd &
HRZ Big5 (cp950)

g

BB dotnet ef ¥ELHEBM --startup-
project src/McpPlatform.Web

MIPRERFFE KBS A SQL : ALTER DATABASE
[$#] SET SINGLE_USER WITH ROLLBACK
IMMEDIATE; DROP DATABASE [%7&];

ERMREEREF ; BERARR > MER
REEE—E

HIRTEIEFIE(E ; Section 07 B7E Service i
TS EHRERREAR

£ PowerShell 3% SSMS #147 ; 3% Git Bash /il
\| iconv —f cp950 -t utf-8

—48 —



Echely (15 9388

ERUSHZHE | AT Migration BB ERIE ; THE API AURRZS « S84 R PENURAR ©
BB A -
1. A Migration BiIZEEEHE | 78 ncPServerManag ° BE—EEUAERE ( -—-connection RFLEEFE—RIEL) :

{i

# £ McpPlatform/ IRE#HR#IT ; BIGABEABCH sa i
dotnet ef database update --project src/McpPlatform.Infrastructure --startup-project src/McpPlatform.Web --connection "Server=localhost;Databa
se=MCPServerManag_Verify;User Id=sa;Password=<sa ZH5>;TrustServerCertificate=True"

TEHASIY Applying migration '20260926104357_InitialCreate'. £ Done. ° 7E MCPServerManag_Verify & SELECT COUNT(*) FROM sys.tables WHERE name <
=

'__EFMigrationsHistory' 3% 20 ’ SELECT COUNT(#*) FROM dbo.ApiDefinitions f5%| o (Migration RE4EHE « RIEK) o BR5EA SQLMIBRE © ALTER DATABASE
[MCPServerManag_Verify] SET SINGLE_USER WITH ROLLBACK IMMEDIATE; DROP DATABASE [MCPServerManag_Verifyl; °©

2. THHE API BIRRZS ~ ZEF R IEAURRES @ £ MCPServerManag #11T sql/02_api_relations.sql (=E& SELECT » 238 - aJEEHIT) o KRETERALER ©

ApiId|Name|VersionId|Version|HttpMethod|Status
1|#&&H#|1|v1|GET|Published

Version|PublicationRequestId|RequestStatus|Decision|Reason|Reviewer
v1|1|Approved|Approved | 852 » M AREAFBERNNEIE o | ZHABES

Applicant|AccessStatus|GrantId|GrantStatus|Quota|Calls|SuccessCalls
F/\BE | Approved|1|Active|100]|5|u

% = ERAVBARHERISIE B 03-1 © ApiVersions — ApiAccessRequests — ApiGrants (B{ SourceAccessRequestId EE[EIFHEE) — ApiCalllLogs °©
3. RS | BUTHEN RS 5 THUER 1nserT » W7BIFEIENE 547 » B ApprovalRecords EHAE - BRIEEEZ TEEER » KR CHECKORRBEIL —
12 Migration BY .._InitialCreate.cs 1257858 CK_ApprovalRecords_ExactlyOneRequest ©

[ElEE : IRESEFHDRE » BZENEHRE TAIBEENE ; —R5|8 CHECK IRERE B4R ; EXIRIH Migration 137 - T—E T (Section 04) EIFA
Identity B95Ef ~ BARAE > FTREZEENAEEA » MifRE Member £ Admin M{E Area ©

HE(RRIAE

o EF Core Migration #f#3 —— migrations add “ database update £ _ EFMigrationsHistory HJE{E o
EF Core FRERGHE5EZE —— rowversion 3L DbupdateConcurrencyException > Section 06 @FE! o
o EF Core 5| — M—FR5| - EARSINREA °

o ASP.NET Core Identity 28V HE] —— #7& IdentityUser NNHEMIAYMHIE o
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https://learn.microsoft.com/ef/core/managing-schemas/migrations/
https://learn.microsoft.com/ef/core/saving/concurrency
https://learn.microsoft.com/ef/core/modeling/indexes
https://learn.microsoft.com/aspnet/core/security/authentication/customize-identity-model

CHAPTER 04 B—R - TFTEERHEES

g 45

& B aE A B (i

Identity ZH55#% ~ Cookie » A& ~ Policy * Area 2818 - Anti-forgery » EATRREIRSEIHE + Admin BF ~ KAEREHE

A RERRRE - ERREIRREERHE

120 288 | 8= 20 - 7REE 25 - EfF 60 - R 15

Identity Cookie Anti-forgery
sEpzags WSOV | REER-E | | STAsRE

—BEEERTEE | ERUUANGS

RIERE 2/ (120 HiE) EENR UBA - BHERRZENEE  #BHER 66/ _gEamEANAeRE
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ESeiEEETT o fRAEST -

F3 ASP.NET Core Identity SERsEf ~ BA ~ BHE THHNER) » WiRHZBEESEERENZEME ( AQAAAAIAAYag.. FHSBRVEEE » F2HE) o

EDRE (REH) D8 (RBEMUTED » WSH UseAuthentication “ UseAuthorization ™ FRAEBUER - Service TR AR IE T M —AEtaAE o

FA—1B MVC fEHI:Z Admin Area FYFR%E Controller BEIZER Admin A€ > 38 Member Area BEIEREA ; ZHHILH Controller S TN [Authorize] tHAEE:
RARER °

3# /api/ FIERRYEIE APITEREARFE] se1 ~ #FRFEHDE vo3 > MAREUIIBAE -

BEEESE 5 RIMTE 15 088 « P POST BRERAMRER « SEMRETIEIEEAE » WA 404 fRE THIABAPL ©
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o 5ERK Section 03 : McPServerManag B Migration EILIEAREER > AspNetUsers B teacher  member-a (FE/INBH > a@demo.test ) » member-b (#/)\
i > b@demo.test ) N admin ( admin@demo.test ) 4 Tﬁ@é 4 @EIBE;QEE% °

e Section 02 B9 ViewModel F53BEEIR3Z « [ValidateAntiForgeryToken] ; ZNETIBEIEATIZ L o
HNGE HTTP ARAERS 302 (EBAE) ~ uwe1l (Re%:E) ~ uvo3 (BHREERIER) « veu (FRAED

MCP Server JAEEFABEFM (30HRS) —52—



B (20 588)

HHEFECREERH

HEREAREHE=(ERE : Z55/A MD5 SEANGE (BHEINRMEZENRR)  RBEAKRMLER (FIMUERRIBEN) « BAMRBIFERH JavaScript 3EEXEIHFS
(XSS —RFLMAAIE) © ASP.NET Core Identity B EA NG BIES > BRLEEYT !

1HE Identity B9figiE

BT PBKDF2 fiN&E%:% » 777f AspNetUsers.PasswordHash
F2HEA KX ETF AccessFailedCount > E| EPREA LockoutEnd
B AR INZEEEER Cookie » RATRIAREZAEAERT

At AspNetRoles * AspNetUserRoles

SOHELEHE | —(EEREBAIER

ARARMRTE

BEELD 8T BT E  BF R
#EiH 5 WK 15 NiE

Httponly > 8 /\EEEENZIHE

RE—@ Adnin BE

2258 (Authentication) [E1% T{R2:#] ; 2% (Authorization) EIZ TREEMTER] o FEIR—EERITE] /Member/Apis/Details/7 FHSBMEF - ER  @HG

ERBRRANRE » 81— o

(D FEKTE Cooki L, @ Us::\ili)t:entic @ Usegs:lhoriza @ Controller ® Service
e EEEALS —— BEAE Id BEE=FAE
04-1 —1EEEHI0BE KB LI~
iRIR T HHEE FiBIBRFAIEER HER
® fi#%% Cookie » BIRAY User (F1d-~ 787 Cookie AR — EMHE app.UseAuthentication()
> Email~ &« display_name )
@

® IKEBEREIER © Member Area BEA
Admin Area B Admin B

@ #¢ User EY NameIdentifier > {48
HHREFFH I

® BHEFERS ThR4s 1d) 8 NEEE =
BAE

sHE — 302 % /Account/Login ( /api/ [@1401) ; EBAERAE
— 302 %] /Account/AccessDenied ( /api/ [3]403)

BIABISHAIZRE — [ null — Controller [2] 404

AreaAuthorizationConvention ~

AddAuthorizationBuilder

User.GetUserId()

ApiCatalogService.GetOwnedAsync

G RE MEEARRAEA - BT2EEE > THE NEEENZHEN ; FIXT/RHER O 2% » HESRE O BEMEMNERN APl - KR THESERERIME

& Ownerld) ERIREE ®

A - BRE Area 1B

A8 (Role) BMETES EHRE » £AFER

B &t

AdminOnly

Member BEEA (RAAR)

EBA BEABEE Adnin

A Adnin © BER (Policy) R—HIRRERME > BRF !

FATEMR

Member Area 2&j

Admin Area 28+ /api/admin/apis

RERNBRRSTIEHE Controller il [Authorize] o ZS:RFZZA MVC KBS (Convention) : 4AMAEIBNESIZHFAA Controller » RE [Area("Adnin")] FLEH
fN_E Adminonly BXER o Z# Section 06 ~ 12 ~ 13 #1891 E Controller —2Z (R » FNFE:TIE ©

KRHER TLL Admin Area ~ ControllerAction ~ Web API 5z Service BHESEEREIR) > Bt T2 - Area AIEH - Web API A [Authorize(Policy = .)] ~ &
BERA Service WE MM ; SHHIERE SEEE) BERENEER  FHRE
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Cookie E2pAfARER

BEARNE > ARSI —ERA McpPlatform.Auth B Cookie e BERT Httponly ° JavaScript EARE ; ASP.NET Core BRI B I L sameSite=Lax * BUAIABLAERA
HIZREE POST :B2KEF - BIER A8 Cookie ©

{BR5E SameSite 1% (ERIELS ~ RILTFHELEAFS) > FRABIN—BHARER (Anti-forgery token) : &1E <form asp-.> B BEENE—EREEIMAL
__RequestVerificationToken * fAfRESLE¥H ©HSE—1E Cookie REMES o ABEJTA AutoValidateAntiforgeryTokenAttribute :ERILFRA POST FIRE » FANE(E
Action il [ValidateAntiForgeryToken] o FHtE POST — WIREHZ GET > BUAIABULL—3R <img src="/Account/Logout"> FLAEIEIREH o

BAERBIRSREE

TER AccountController.Login UYLEl Email SAZEEEEVHIENIER o JEE © MRSEATEE) B TEEHE:R) OR—2:% 0 B REEEBERZEAR

@ A Email &
8

——

]

!
® B#HE 155
i

@ HEBIERE ?

& RRRR%N 1

@ Email W&

<4—H

[O)=1E
!
® # Cookie »
ERE
04-2 FEABIHIERNERF
R FiER #EEERHE
@- Email R7F7E HZIEERE—AE ) REEFEEZABTATRABL Email 25
@
®- LockoutEnd 7ERZHR HEMMEERBBOARE > BPTHR
@— ZhELE CheckPasswordSignInAsync(.., lockoutOnFailure: true) 3 AccessFailedCount M01; 585 RKMETHMEA LockoutEnd *
@ B—RERE
® IsActive = false BIEZBEREZE | FANETBHASRLEEIRSTHSE (Section 12 TESH)
® &% Cookie » [ RIFTIERAEIE (Url.IsLocalUrl ) » Bhlk returnUrl=https:// %4855 BIRIAREIE
returnUrl
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PREELEEHEA

o FEMARAEEN API (Section 01 B9ERULA)) : FEMREIL AspNetUsers —F1) 2 BEAE « J8F Grant ©

o ARETFMM Email BEBETEEN ; EX LERESERT > B 30 /NEHEHE -

o MEIIRSEAIZHEZE User Secrets B Seed:DemoPassword * Seed:AdminPassword ; /2R ERGEEFRNRLES » BLIRSEEEETA ©
o BEFEAM Cookie 1E 8 /NEFRER - BEIREFRNNAGE » EBE Cookie IBNKRMEZE Security Stamp 858 (Section 12) ©

HsAHE
By BEEA
5858 (Authentication) SR MR2s
#%## (Authorization) RTE TRBEME
& (Claim) FH@—IEEE > A9 1d ~ Email ~ At
Bk (Policy) BRFH—AARERG
Fh iRt AR ER AR EHIRRRIR(L
IRSESHE KRS REEFEA

MCP Server ;RIEFAREFM (30HRS)

EAFRERZE

Identity + Cookie McpPlatform.Auth
{8 AdminOnly - Member
NameIdentifier - display_name
AuthPolicies.AdminOnly
__RequestVerificationToken

53R~ 1598



HEmmEE (25 9388)

TEEE  B=ESS GE - T/ AREES) TEAMI  BRREREE AP REEEEESE  TBEETRIIMNEN AP ; BREEARKEHE -

EPER

1 RETHEN (AF—R) > BEEHAEL

# 7E McpPlatform/ IREHHIT ; MEBBHEE > BEANE  BF 5% BV 8 F7t

dotnet user-secrets set "Seed:DemoPassword" "<HiI/REIFFE>" --project src/McpPlatform.Web
dotnet user-secrets set "Seed:AdminPassword" "<B:iJEIBEZEME>" --project src/McpPlatform.Web
dotnet run --project src/McpPlatform.Web --launch-profile http

2.8 http://localhost:5199/Account/Login *> EmailiE a@demo.test - ZHEIEITES o

MCP Server API ‘F& APIE# ZEFD

BA

o Email A ZEHER -
Email

a@demo.test

]

ROIEH (8 /1)

EeAES: ? EMEE

© 2026 MCP Server AP| & | EIERE

[B104-3 BAKLRHIZE
EmE

1. OFIF TEmail REIEIER o 1 RAREW—ELE ; REAFEN Email thE2E—4a ©

2. QEmail {HNIfRE « BIBHNLEZE | asp-for FHEIFERBHA » 1B type=password H{IAREIE o
3.0BLAR TEA#M | BEBA » BBIHRE IEEEE] -

4. IEREBEABITHGEHRL
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MCP Server API ‘& APIE# ZEFD

@EL I API

A9 APL /B - fRIEE 3 X APl ( BEMREHIIL - RBEMRECERSE) -
R4 v1 (~=m KA PR A v2 T ®mih)
| RBHE 2B A5E | R#tE /A
fEFERE5 ( Section 07 N P .
A ) IRES RIS RRIREATEZE - AR TSI ERIR 36 /MSTAMR -
WY 4085 i
PSR (Section13) https://fx.example.test/api/rates/convert https://weather.example.test/api/v2/foreca
BE EXIGE v] %A st/36-hours?locationCode=TPE&elementName=Wx,Po
P,MinT,MaxT&format=json
BE X BEEH v2 =548

FACHH A V1

£F | RHE )
R ICIB SRR 36 /\FTAH

https://weather.example.test/api/vl/foreca

st

1 v1 34

© 2026 MCP Server AP| “F& | BIERE

04-4 K E)BHEABHIEEF 10
HEER

1.OBLA TENBA 8 TEH) &l 2FKE display_nane B ; B 2@ POST RE -
2. @EEHRE MEMEHBE) | User.IsInRole("Admin") 73 false FIAREET — BEXRERE » T—TEHBERALHL o

3. @=RFEREBBE/NEARY : ListownedAsync(User.GetUserId()) ; BRERE T (EEH---5¥40) HEE /Menber/Apis/Details/{ikas Id} °

4, 4BHL5EIEEA http:// localhost:5199/Admin ©
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MCP Server API F-f APl Hi%

@ BLARER

REEA - BEANSHAERMEEEHE - EERERMAMAE "Admin, BERIIRSE -

ERIEA : /B8 (a@demo.test )

© 2026 MCP Server AP| “F& | BIERE

04-5 —RESEZRERET NRERR
TN

1. O4FHEERY /Account/AccessDenied?ReturnUrl=%2FAdmin : Cookie E&:5iEiA (FIEREE/\A) » 1B Adminonly BUERAEA > FAIAZE TRAEHEIRI MAR THFE
Ale

2. QHERBABABEASS | EEAENEEIRIRT > MABURMEIGRT -
3. ES— AL PowerShell A=FES T4 > 1SEIA<E T EAIROHEIRAE :

55 /Member  /Admin /api/admin/apis  /Member/Apis/Details/7 (#/)\ZEHJ)
HE 302 HA 302 HEA 401 -

F/\BF 200 302 /Account/AccessDenied U403 oy

RIREER = 200 200 (JSON 7 &) -

2305 E:E © Area 1RIEIEH

EEERTE AL R EN R =@ Controller #19T—X » BX7E Security/AreaAuthorizationConvention.cs > B Program.cs HY AddControllersWithViews sEfff o

// EEf)/ou_& EEMEARMAEIZEME/McpPlatform/src/McpPlatform. Web/Security/AreaAuthorizationConvention.cs (AreaAuthorizationConvention #E5H!)
public sealed class AreaAuthorizationConvention(string area, string policy) : IControllerModelConvention
{
public void Apply(ControllerModel controller)
{
var controllerArea = controller.RouteValues.TryGetValue("area", out var value) ? value : null; // © & [Area("..")]
if (string.Equals(controllerArea, area, StringComparison.OrdinalIgnoreCase))
controller.Filters.Add(new AuthorizeFilter(policy)); // @ {8 Controller MNEHE
}
}
2R -
B’ BTHE HEERR
i
® [Area("Admin")] E#A Controller KEEHE area=Admin - BFREEIEHIR Kk Area FIET » MARMKIERBIBNHBER ; MBERFTE
@ fN—f& AuthorizeFilter(policy) > ¥REEEHEALE BHEREIRER > RAIRE (S50 5 HFRME Action ENEAR » X /ARRE
[Authorize(Policy = "AdminOnly")] [AllowAnonymous] *> —BREAESE|
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ITEER | EEREPRAEREART/NBAET /Admin ~ /Admin/Apis #F#EEZR| AccessDenied ; Admin Area BJ=1@ Controller ( HomeController “ ApisController
DatabaseController ) ZF#FRAE [Authorize] °

MCP Server ;RIEFAREFM (30HRS)
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BEEE (60 5iE)

HOIER | #0pl/os_gEIMBARAEDHE/McpPlatform/ (H #6)/03_MSSQLEKIMERIBEFCore/McpPlatform/ EHEE L) o AEETTHTIE Infrastructure B9
Identity/ (IdentitySeeder » ChineseldentityErrorDescriber * AppClaimsPrincipalFactory) ; Web B9 Security/AreaAuthorizationConvention.cs *
Controllers/AccountController.cs * Controllers/Api/AdminApisController.cs “ ViewModels/AccountViewModels.cs “ Views/Account/ *
_LoginPartial.cshtml ~ @EHLH ProfileController £ APIE¥4HE ; Core BY ApiSearchCriteria Z—f@ VersionId * IApiCatalogService Z—ff
GetownedAsync ; fHB& Section 02 B9 services/DemoCurrentUser.cs © BHIRAE: » A EFTIRH AT Migration : Identity Y 7 3RRTE Section 03 ERLRYF ©

$EE— EXA ldentity 1 Cookie (15 %3$E)
B8 R EE BEERE T « BELEBAME  HERE o

// #Bfl/ou_BEEME AL EEE/McpPlatform/src/McpPlatform. Web/Program.cs (Identity * Cookie ™ BIER)
builder.Services.AddIdentity<ApplicationUser, IdentityRole>(options =

{
options.Password.RequiredLength = 8; /@ B 8 Fip AR BF - TR (BHIERTER)
options.Lockout.MaxFailedAccessAttempts = 5; // o EifEEE 5 R 15 HE
options.Lockout.DefaultLockoutTimeSpan = TimeSpan.FromMinutes(15);
options.User.RequireUniqueEmail = true;

i3}

.AddEntityFrameworkStores<AppDbContext>()
.AddDefaultTokenProviders()
.AddErrorDescriber<ChineseIdentityErrorDescriber>()
.AddClaimsPrincipalFactory<AppClaimsPrincipalFactory>();

builder.Services.ConfigureApplicationCookie(options =

{
options.Cookie.Name = "McpPlatform.Auth";
options.Cookie.HttpOnly = true; // ® JavaScript :EAREFIEA Cookie
options.ExpireTimeSpan = TimeSpan.FromHours(8);
options.SlidingExpiration = true;
options.LoginPath = "/Account/Login";
options.AccessDeniedPath = "/Account/AccessDenied";
// @ /api/ FAEERVGERFEEUFIEAE » HiEE 401403 > M iHA HIEMS HER ©
options.Events.OnRedirectToLogin = ctx = ApiAwareRedirect(ctx.HttpContext, ctx.RedirectUri, StatusCodes.Statusd@lUnauthorized);
options.Events.OnRedirectToAccessDenied = ctx = ApiAwareRedirect(ctx.HttpContext, ctx.RedirectUri, StatusCodes.Statusd403Forbidden);
B;

builder.Services.AddAuthorizationBuilder()
.AddPolicy(AuthPolicies.AdminOnly, p => p.RequireAuthenticatedUser().RequireRole(IdentitySeeder.AdminRole)) // ®
.AddPolicy(AuthPolicies.Member, p = p.RequireAuthenticatedUser());

(FI—tEZ=BMEA app.UseAuthentication(); WZEMIE app.UseAuthorization(); ZHA > LA ApiAwareRedirect BRIT : BRIELL /api BHEEFLSRARASHS » FHIR
Bt )

2R :

B’ HTHE BHEEEE

5

@  EBRESFT; AR /B HF - ARMEERE dentity R 53 abcl23us Fi5F BEELEE—EMR EEEVEEEABEXFE) WAHEE
RARRAY (REBTEAD

®  EE5 R 15 DiE RAEIAR - RIIER ; BEARAR » oA AREITIHIER ASERA
AddEntityFrameworkStores<AppDbContext>() BE - ABTETE Section 03 BYFHY AspNetUsers * AspNetRoles
AddErrorDescriber - AddClaimsPrincipalFactory SRS ; BABFTE Cookie ZH—1E display_name B

® Cookie HttpOnly REHEERIABERWZA > thBEREIEA Cookie

@ /api/.. KBEAE401 ~ #RFERE 403 FERITAR 302 EALRIBE AR ; BN AP| g 23— 8 HTML A2 REREATEEE

AdminOnly = B&A + Admin A€ AERBAREY IdentitySeeder.AdminRole - BFEXNBMBERFEHHE

FEHR4ER | dotnet build BER o {Es&R °

S Area IRIERFIRRIFHH (10 53i8)

B#Y : 3BEE(E Admin ~ Member Area BENZ{R:E > 22Uk POST BENERERHAIER o
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// #afl/ou_gEEMEARSEIE#E/McpPlatform/src/McpPlatform. Web/Program.cs (MVC 3EIH)

builder.Services.AddControllersWithViews(options =

{
options.Filters.Add(new AutoValidateAntiforgeryTokenAttribute()); // o 2k POST —RERERHARIER
options.Conventions.Add(new AreaAuthorizationConvention("Admin", AuthPolicies.AdminOnly)); // o EZHEE&ZE Admin
options.Conventions.Add(new AreaAuthorizationConvention("Member", AuthPolicies.Member)); // o BERLNEEEEA

1

F2z0RER -
B MTHE AHEERS

@ ¥} POST ~ PUT ~ PATCH ~ DELETE EE)5R:EDAAMEN 5 GET RER  GET RREZNEER > FIUARE ; —EREFESIMABCESER [ValidateAntiForgeryToken]

@ Admin Area 2ZE AdminOnly W RE B B HIEER
® Member Area 2IZPE Member (REHA) FEFLFEEEBIRE (BONER) » —EBMERSHE

EIEF Web APl R1E Area 48 » FRLATE Controllers/Api/AdminApisController.cs BFEE [Authorize(Policy = AuthPolicies.AdminOnly)] > B&HH

api/admin/apis °

FERREER | RBAFT /Member 15F 302 BE /Account/Login?ReturnUrl=%2FMenber ; ¥] /api/admin/apis 9% se1 °

SHR= FEMETA (20 5748)

B : TS E AGINERMERE - UKE 04-2 WE AR

SHARE RegisterViewModel 275 Email - DisplayName “ Password “ ConfirmPassword PO{E#E{i ( ViewModels/AccountViewModels.cs ) ©

AccountController.Register A userManager.CreateAsync(user, form.Password) BV EE — BHEEE—1THME » 2% SigninAsync HIEEA » REEM

mAEEs -
BARKTERRES
// #afl/ou_gEEMEARS G /McpPlatform/src/McpPlatform.Web/Controllers/AccountController.cs (BA POST)
[HttpPost, AllowAnonymous]
public async Task<IActionResult> Login(LoginViewModel form, string? returnUrl)
{
if (!ModelState.IsValid) return View(form);
var user = await userManager.FindByEmailAsync(form.Email);
if (user is null)
{
ModelState.AddModelError(string.Empty, LoginFailed); /] o WRSRAFFIEERETBHRE—a:E
return View(form);
}
var check = await signInManager.CheckPasswordSignInAsync(user, form.Password, lockoutOnFailure: true); /@
if (check.IsLockedOut)
{
ModelState.AddModelError(string.Empty, "BEAKBREAEE - IRFEEHE 15 DigE-");
return View(form);
}
if (!check.Succeeded)
{
ModelState.AddModelError(string.Empty, LoginFailed);
return View(form);
}
if (luser.IsActive) /] o BEHTAENEFE
{
ModelState.AddModelError(string.Empty, "LLIRSEE(SHE » BHREIRE - );
return View(form);
}
await signInManager.SignInAsync(user, form.RememberMe);
return LocalRedirect(Url.IsLocalUrl(returnUrl) ? returnUrl : "/"); /] © RIFZihR4EHE
}
F2z0ReR :
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B WTHE HITEERE

©) LoginFailed &% = Email XZEEEHHR © | MIER KA — D5 - BERAREAIREESFE

@ REREEES « A3 Cookie ; lockoutOnFailure: true HEAMIRERE KRBEHBEEE (O) » FRNATEEE Cookie

® FRABREBBERZ BHIR HIFEB 04-2 89 ® ; IsActive R Section 03 7E ApplicationUser ANAIHE{L

® returnUrl HEZIEFNAEL > FRIEEE LocalRedirect BEISMBABULEEFISL > ML Url.IsLocalUrl SpiBiE - &5 RAMEIE

FEHRGE R (AETER - B—EBEMARIEIRSSR) | SHRBIEER 5 R > Al 4 XEER TEmail REBER o 1> 5 NMET BAKBRKBES » IRFEHE 159
f#o ) ZEBAEREBNEHEENS c BRERZEEM LockoutEnd & 15 DEEMI UTC ISR > PasswordHash LA AQAAAATAAYag BHFE ©

BRI A PasswordSignInAsync(email, ..) —$BA — EFEEYE Cookie ' REMWEIIRE IsActive ’ FEMALEIFER o

SN TEEBFHASAENEE (15 5iE)

BEY : BREENBBZIAIZFANTRERIKE Adnin A EFERERIBSHAPI -

// #EH)/ou_& BMEARMAEIEE/McpPlatform/src/McpPlatform. Infrastructure/Identity/IdentitySeeder.cs (SeedAsync)
public static async Task SeedAsync(
UserManager<ApplicationUser> users, RoleManager<IdentityRole> roles,
string? demoPassword, string? adminPassword, ILogger logger)
{
if (lawait roles.RoleExistsAsync(AdminRole)) /o ABRRE—R
await roles.CreateAsync(new IdentityRole(AdminRole));
var admin = await users.FindByIdAsync("admin");
if (admin is not null)
{
if (lawait users.IsInRoleAsync(admin, AdminRole))
await users.AddToRoleAsync(admin, AdminRole); /] o AEHBFENIER  FHEMRE
await EnsurePasswordAsync(users, admin, adminPassword, "Seed:AdminPassword", logger);
}
foreach (var id in new[] { "teacher", "member-a", "member-b" })
{
if (await users.FindByIdAsync(id) is { } user)
await EnsurePasswordAsync(users, user, demoPassword, "Seed:DemoPassword", logger);
}
}
F2z0ReR -
12 7 e AEERS
5%
® Admin BERIFEAETL BREBHENT > WEEE
@ [AE adnin BERSFHIMA Adnin B KRAAER TEMRENSREREEE Adming ; AENE—FZEFENE (Section1289) &
BAHE
— EnsurePasswordAsync RE@HHBEERIIRSRIFI ERENBEAGRES ; BISERE Seed:DemoPassword - Seed:AdminPassword FR7E » RE
AddPasswordAsync 25

BEHABC API BRHEE » A ERMFTE Service :

// #Efl/ou_&EEMEA RS EIZE/McpPlatform/src/McpPlatform.Web/Areas/Member/Controllers/ApisController.cs (Details)

[HttpGet]

public async Task<IActionResult> Details(int id, CancellationToken ct)

{
var api = await catalog.GetOwnedAsync(User.GetUserId(), id, ct); // o BBEE = BAE > EHERHR Service
if (api is null)

return NotFound(); // @ FE 403 : NiEE NEE Id FEEREMR

return View(api);

2R -
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B HBTHE HItEERER

5

® GetOwnedAsync B ApiSearchCriteria(OwnerId: ownerId, VersionId: versionId) #Ei > M TEEHRBLLHESE ) AR RRILE ; IDEEERCETHE
EE M ERRRILA B4R % ERFHEERE

@ AR ERIFIEAVERE] 404 [B] 403 SN ERKEBE Nd 771 > JUERG)E

FEHAGESR © LUE/NBBE A > /Member/Apis/Details/u (ECHIRFIBIH v1) [E] 200 ; /Member/Apis/Details/7 (M/NENERBH) [
44 ; /Member/Apis/Details/999 th[E] uoey o

BERS

HESIE » REZEIL

O M a@demo.test * admin@demo.test EAfRTE User Secrets [2EMBISERAEEA » A LARER TE/\BH) TRHEES)
OMUENBABAR > BEF8E MEEREE > BEFEA /adnin #ET DEARER)

O ZEM—E#RSEE - TRNER) NatER I—KRes)

O SELECT PasswordHash FROM AspNetUsers & Z{E{aIBBHEZHS
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AER (FERREASEX)

F sqlemd MR AspNetUsers B} : #fE 1934 .. DELETE
KBy > &S SET HEIEAREHR:
'QUOTED_IDENTIFIER' ©

FE <form action="/Account/Logout" method="post">
BEHFE voo

SMBHER (FEELEE—ETR G o) (HEE
LEE—EXBEXTE o )

REIRSEEARE S » ARIHI%HE KERE Seed:DemoPassword
a@demo.test WEEEEFA

MCP Server ;RIEFAREFM (30HRS)

RE

AspNetUsers % |dentity B HIEHEZRS|
( UserNameIndex ) > sqlemd FEZR

QUOTED_IDENTIFIER OFF

2Uf POST MEFRIEN > FREY <form> FEH
El]

S abc123u5 AFFE Identity FERFREAI

BEYITHENREIS 1 $H dotnet user-secrets

set

o4

sqlemd fil -I 2% ; SSMS EREE ON » FEEE|

2B <form asp-controller="Account" asp-
action="Logout" method="post"> > TagHelper &
H0_E PR AL

SRETAEARMRE ; B8 Test#2026pn BISIUFETFT
IS

REREMBEB AL ; EFRAEREFNIT
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Echely (15 9388

BRIIRE | —REEEERENEIE API KM ; A BEEAEI B MFAANER o
Baus =

1. —REESEERERM | L aedeno.test FA > ABULFIEA /Admin ~ /Admin/Apis  /Admin/Database > =EHB#REE| /Account/AccessDenied ([E 04-5) o
2. —REEEEEIE API KK : B—E2ERDEF] /api/adnin/apis > 183 403 > RE1EM JSON ; BEHBEIT—XIGE) de1 o # admin@demo.test FHA > 5%
200 £27 2 JSON ©
BEELEN B NFAAZH | LUE/NBEA > T /Member/Apis/Details/7 (M/NERIEIIBHE) > 155 uou ; 3T /Member/Apis/Details/u (BEHY) » 185
200 ©
4. RAEEE | BEM HTTP TEEHGEMRE » ZEIMIMIEMAL Role=Adnin * IsActive=false ° ANEETTEA @ sEMALIN (302 /Member ) » {BEXIRSRIT
/api/admin/apis {h: ue3 ; BRHERE IsActive = 1 * AspNetUserRoles 0% —— M{EMZENIMAIEH RS o

[ElEE : Identity B EZH « 4 Cookie ; D= —— Area 1BIIEEE - BURE API ~ Service THEHERIAMNER - T—E7T (Section 05) EZEEIHIE
By API Eif5 kR4S - M E&5% JSON Schema o

HE(RRIER

o ASP.NET Core Identity f§4) —— UserManager - SignInManager HAZFREHE o

— Policy ~ Requirement £# AddAuthorizationBuilder °
o ASP.NET Core A tai%1# —— RequireRole £ [Authorize(Roles = ..)] °

F) B —— AutovalidateAntiforgeryTokenAttribute BB EEE o
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https://learn.microsoft.com/aspnet/core/security/authentication/identity
https://learn.microsoft.com/aspnet/core/security/authorization/policies
https://learn.microsoft.com/aspnet/core/security/authorization/roles
https://learn.microsoft.com/aspnet/core/security/anti-request-forgery

PART 2

R

API |ZEPAERESEIZ

S05~S07

HBEER API| BIRR R IZ AT A B4 EIRRRAS » IR ~ AT  REIE TR
RIREERAE - R EHAFR > AEBEERERT B AR « 88EEH Scope BY
ApiGrant °

API BRI EIR A E 1

AP| %% ~ 948 « F33& ~ URL ~ HTTP Method ~ 5238771 « 28 JSON Schema - :5R &% « KR4s55 ; Ef5 CRUD ~ #ittihkas « Schema s « 2

AIRE # ~ AR BHFEE

AP EZREXEBREEEER

MR « ERFEE R RASRER ~ REERBZEDRE - XPAGEER ; XF - FFEE  EE® - BEMEST « API TR

APIERRRRERRIEE

R ~ HHEAEHRAS ~ BRAHAR ~ B8R ~ Scope ; Approval £ ApiGrant S8 ; (BRI ~ BEAERE - BIEEZERKE] - Grant BB
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CHAPTER 05 BIR - AP LREIRIEEZ

58

APTH S4B BLRRAS S YL

AP| %78 ~ 2348 ~ A% * URL ~ HTTP Method ~ 52587 3 » 28 JSON Schema ~ 553K ~ hiR4s5k ; EHs CRUD ~ #TgARZS ~ Schema 538 ~ EERIEE &
BINE « AFHBHFHEE

Section 05 | API B - RiSELEAEE
B API Bl —1n5e 884 » REFHZIERE

@ URL https://aptexample,com

- Q Method | Ger / post
y

JSON
Schema

JSON Schema [ XEajISE

SRHNRIEE ABETAREE B BEERABRE

Data Protection
ERMEEH

A = E 4 - = - - - - : 2

REAFELE | AENECHER

RIERFE 2/ (120 D4E) EEMR LB APIERKARAFEEIGE  HEIER  §6)/05_APIE RIS RRAEE
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ESeiEEETT o fRAEST -

o JE—ZBEHEH HTTP JSON API ZEIR R A BBi%AYIEONZR4Y © 278 ~ 948 ~ A3& ~ URL ~ Method ~ 5258753 ~ BIAELEH JSON Schema ~ :EREHI ~ RRASSE ©
o BAEFERE (BB TET) HEBIRE (WETEMAEXSE) » 1A JsonSchema.Net 53& Schema &8 &%) B T#AIRF & Schemal ©

o BIEETRRIITIY B2 - MIPREL TEIITARAS) > LAREBRBIIRETAHEN - FERAENB CHETR °

o FJ ASP.NET Core Data Protection il% _Lil§ APl Key > s8R BAN A G HIREEAER » AMBERIEFEBEMARE

o B—EFEBEETEREM Migration > EEEAEREMBAIRMAEK
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o SERY Section 04 : AJLUA a@demo.test (FE/NBA) v b@demo.test (MA/NEE) A ; Member Area BEE A ; User.GetUserId() HVFEAZE Ide
e Section 03 B ApiDefinitions (—3Z API) £ Apiversions (EHRJHRZAS) v ApiCredentialReferences (/&% » BAARRIEDR) ©
o E151% JSON ; %03 JSON Schema B9 type - properties “ required - maxLength BT (KRETZAIIMNIHELME) -
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B (20 588)

A EZEB API ZIRpE ME0 524y,

FHZEBEENE AIIFIEZ APl (Section 08 ~ 09) ° MMREFHFFRIBT—ELEL > FETMEZGHESE « SHRMHER - EFREHENR ; MCP Client thRAEZE
[ - FRUE ERRIR—1D324Y

1B HEAT BT B

218~ D48 - AR fEFRETEBHIES ; Section 09 BRETAL MCP Tool Ayttt Al REE R ZAEETIR
URL ~ HTTP Method Section 08 # Gateway #A 55> WO R E ST OL£E 75 7%
EEA Gateway JREZEFE API Key 1%88 ksl 401

EAZ# Schema Section 09 B MCP inputSchema ; Section 11 FRALFIEREE S8 Al BLE2 8 > $HR—BRITEI L
# Schema ERAEEROENS ; BZETEER BEREREHESOETEER
FBREH BIZERERE—EME ; TAATH:E Schema BSHETH RINRIETIRARER

hR SR B~ 1 ~ PROUERGRRE AR AN 2T URL AR NEHEIZ

JSON Schema : 23RS

JSON Schema 23 JSON #iiift [—{3 JSON BRIZRMAERTF1 BIRE - AlUIEREANEA

{"type":"object", "properties":{"keyword":{"type":"string", "maxLength":50}}}

BEER BMAS—EYML > BIUE keyword B> ERFHE - BE50F o {"keyword":"F"} S ; {"keyword": 123} RFFE (BIRIE) o

3272 A JsonSchema.Net 9.4.0 f{mFEERS :

Lt FE=E PSR
Schema =& &EIF {"type":"objekt"} HtEET FA Draft 2020-12 B9#%3& Schema (it Schema 89 Schema) #®&E
HRFE Schema 1§ &5 {"address":"&3t"} {8 SchemaREZEL5F FERAERR Schema HEEH

MCP#RETEARM inputSchema R EEBHERYM ("type": "object" ) » EZ Al IFI TARMEMNZ 28%HE - E) MW—EBRE - BREBTAIMENEP—IE

FERERXENRE

TER—ERAN g B TAILUXE) RRBNMERSE - I8 | ERAMUTRRE » ERNENEREFRTER -

® FILUXE
Section 06

G EHRER
f_’

@ XBAIRE
ABETIE?

H—>| OERE#HE >

@ FERE
MEICHE ?

05-1 FIEREEIXEFRIRE

R OBEHE TiEiBe

i

@ %1% DA ; Method 2 GET ./ POST ; URLZ http(s) FISERISZEEABIL « TEIREE # ; MfE Schema 24&7% JSON REBHEHBNESEIRE > FF
Schema ; #if2&7% JSON 12

@  FAEHMAZEL 10 F ; WA HTTPS (localhost BRYM) ; #IA Schema R EBEYIM ; #ith Schema REEMW {} ; AKREHITE  ERRRIREE  BFAEYERE
{} BEFFS#A Schema ; 285 % AP| Key BIERERE BIEE > FREXE

MCP Server ;RIEFAREFM (30HRS) — 70—



ATELSWE ? BRREEEDFRRTHN | IRSREFEBERZDERE - FRAERI—FREFERT - RIBK - BEOEL (RIEH ISON) FEERERERES
fEFEE Rt 75 s > P —RRtERLEE -

hR7s @ B ETRES

s RETAEERY BB

Draft (Ef5) AL 5 A AR —

Rejected (#URME) AL > BASTEMEE —

Submitted - Published - Retired M3 & TR - RIER E—RRASES v2 B

K#H : TEEE URL ~ Method ~ Schema Si#EMRFEREBEINIRA I EHEE o | BEHH v1 AIREEAGERA Grant ~ IE1EH Al Y ; INRAEFHIED - FTREEESE
TZIEIF I R|FIE9 75 - B—2 API BIRF RAEA —EERHE XL > BRMESEREEES

&iE : ARFE

BLE L5 API EZ API Key ¢ EFIFRMEDRTF ( ApiCredentialReferences ) > ME :

1. hNZ7Z4% . A ASP.NET Core Data Protection % o EEIEERE cfpis.. FIEEMEN » MMEERERENEE » BESBETETH -

2. ARFE  RERTAEEHFERTERAS » REBT BRE : X-Api-Keyl °

3. AR B#FIERE | Bi2EHIREAEE JOIN ApiCredentialReferences » [BlfEHY DTO ( ApiPublicDetailDto ) R HE{E(A/E: RN o RFE Section 08 B9
Gateway TEMFOL_EiiFE R4 2 o

PREELEEHA

o ZREFTRI NEXBRIKEIEA, > REIZIBIE Section 06 7 HIR ©

o ERFHIRAIRMGE Schema RUASHEELER » TR EMIEN L AP BESBABHULTZE (AR Section 08 Al &BME) -

« Data Protection BIS$RIETERI S4B 727E %LOCALAPPDATA%\ASP . NET\DataProtection-Keys ° SifiEiE% » EMBIREMS DB ; BEHSIRSHEIEELL
B#% (Section 15) o

e JsonSchema.Net FU$EERENE 2532 > I Value should be at least 5 characters ; ZNERAZIREEESCINN EAFAIIE o

i EER
5 BsERA EXFEDNE
IE0L 224y —Z APl IEEEM ~ EHHE ~ BB BI5EEERRg —1{& ApiVersions %l
JSON Schema il JSON EEHE=AI JSON InputSchema * OutputSchema i
#%35% Schema it TSchema Z&RMEHR B9 Schema JsonSchema.Net B MetaSchemas.Draft202012
EBRIRE REANBERIERNREEE ApiDraftService.CheckReadinessAsync
Data Protection ASP.NET Core RZMNNARZRRTS DataProtectionSecretProtector
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HEmmEE (25 9388)

TEIEIR | T/\BAERR ST TENERSTEN) AP o MEIHIENR - BEFERE | BE—HTRBNER » BEBAINESHIRE | B R20E8 - RERYIZIM
NEE > SERRMENT T T/ BRVETS » MR MIAXRAHREEMET °

TEELER

1.1 #650/05_API B ¥R EHRANETE /MepPlatforn FoEFMZASEETTHY Migration » FERIBNATIL :

dotnet ef database update --project src/McpPlatform.Infrastructure --startup-project src/McpPlatform.Web
dotnet run --project src/McpPlatform.Web --launch-profile http

IS Applying migration '20260926110825_AddVersionSpecFields'. o B7E Section 03 B ATREERIFERIE » BT SSMS #11T sql/03_demo_examples.sql (¥
L= HENREE API BIEEREEHI 0 ATEEHIT) ©

2. LLFE/NBBEA - @EHD - THE API o 278 TENERSRE) « 948 MESE) - 1835 URLIE ftp://zip.example.test/api ~ #A Schema &
{"type":"objekt"} ~ FEREHUE { > 1% BIER -

MCP Server API ¥ & APl Hiz

frE Hitlt API
aE RIUEE vl B - EROUMUREBEN ; FERREREN  NEEEEMH " RFARE ., Ak -
i AP B AR AT
R4 API FEATIR
REER
API &1 28
EAER55 ( Section 07 )
HEFE
IFMY#CE% ( Section 13)
F®RA
4
LRI
HTTP 733% BEAR %% URL
GET ftp://zip.example.test/api
U8 URL #4782 http:// 2 https:// BlsERTE RN - Aol
IR 4 - B% 5007
WL
#WAZE Schema (JSON Schema ) #t Schema ( JSON Schema )
{"type":"objekt"} {1

4 4

ARE7H) JSON Schema : /type type : Value is "string”
but should be "array” ; /type enum : Value should match

one of the values specified by the enum

RS (JSON)

{

ERdiliy SERTJSON -

© 2026 MCP Server API *F& | BEEE

05-2 FIEREE T ={Esli538

EMEL

1. OiE2E URL THBIAIE @ ftp:// A= http(s) > Service By ValidateForSave & o

2. Q%A Schema FHMAIF | REAEH JSON Schema : /type type : Value is "string" but should be "array" ; /type enum:Value should match one of the
values specified by the enum ° 5% Schema iRE type MBI object - string FEELBZ— (FESLLFBAHEMAIRET]) > objekt MEEARZE

3. OFEREHITHMAF © { FEFTEM JSON o ZEFER—REHIIL > FRH—EABHT—E -

4. AR IERIERBRTTEINRA (URL A http://zip.example.test/api/zip * 5058 TR [APIKey fREH) « #ithl Schema & {} ~ #ff] {"address":"&
160} ) o FHERTH > SRS o mEERMET/ AN EXRKRE vl hERRBEFTENETR :
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MCP Server API ‘& APIES# ZEFDH

FEPD @%jﬁﬁ vl B

b I TE Bt
A API B2 fRA
H118 API v ) FRRMED 10 7 CEE L
Ba0EE B2 Bl USRI R ERIAET I UL -

— " it [c]3) https://fx.example.test/api/rates/convert
fEFAER:E (Section 07 ) ish 58 HTTPS ( A% BE] EEE ]
, localhost BR4h ) -
M0 40 §5% i ]
S (edtn e https://fx.example.test i 8
X KiEl ) BA Schema & EER & {
"type": "object”

MCP TEZ /A2 —(E JSON ##4
X KiEs ) BE L Schema
BRI2ZM

ER#BHTEHA Schema

BRH-FEBRNFKREN  FERV

APl Key B B&5E

IERARBERE

BRERNIEER - FRERE -

BRER ke

© 2026 MCP Server AP| F& | EIERE

05-3 [EFHE vl FREFIRE
HEER

1. OERAERE © 46 TviEiR) 806 IXR@ER 15 SIETARFRARR > Flin B2z {1 -
2. Q4IF THEXRIBEBMIEE > FHEXE o J | ApiDraftService.IsReady 7 false o
3.® MEXETR TMFRET) #8 ° 25 prart 8 Rejected HRASAHIR ; FTRDRBN IRRBHREH v21 FIE > EMERBHAFTETHIR -

4. @K TRE)  EBTREA Schema B85 » FE {3 °

5. SRR ~ SRR https:// ~ HEEAH Schema ~ SEHIKAL {"address": "ElHhEEEEER—1225"} > BE T8R7E APl Key) BIASIE sk-demo-
9f3a7c2edl ° RETEA > MERREAAEEAMREN 16 18 1 I=ER) B T6BREEE

6. & > B /catalog/Details/1 (BmE: > BMm) o
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MCP Server API ‘F& APIE$# ZEFD

REm Al vl

TE | =BHE - BETREIRSE | A 2026-09-20 18:00

i A2 % Schema
HAE RERFEOEREE OB BREET -
ek [S38) http://localhost:5680/api/products { {"type":"object", "properties”:{"keyword":{"type":"string", "maxLength":50}}} }

EE Ly
B ENGEE

R

BIFIYEZ APl - BEARIRH B (Section 07) -

{"keyword":"Z"} }

© 2026 MCP Server AP| “F& | BIERE

05-4 FEAMFEBHILFFHR
HEER

1. OIZE TR T8t 2026-09-20 18:00 : HHRIETE UTC 10:00 » BB EAER o
2.@ 238 1 R TAERE) B TBEAPIKey (BFARBHA » ERAEEFRI) ] » REEASENITHEE -
3. @G A BB Schema BEEREEF) © {"keyword": "%} > FRAEBEMMBEESEMHE o

BREER | XBARE

ZERTE McpPlatform.Core/Catalog/ApiDraftService.cs > FHEEFOEFAE ApisController.Details FEAY o
9
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// %af/05_APIE #IR& AR EIE /McpPlatform/src/McpPlatform. Core/Catalog/ApiDraftService.cs (CheckReadinessAsync EM{EKE)
public async Task<IReadOnlyList<ReadinessItem>?> CheckReadinessAsync(string ownerId, int versionId, CancellationToken ct)
{
var d = await GetDetailAsync(ownerId, versionld, ct);
if (d is null) return null;

var items = new List<ReadinessItem>

{
new("FRIRBAZE/L 10 F", d.Description.Trim().Length = 10, $"HA] {d.Description.Trim().Length} F"),
CheckEndpoint(d.EndpointUrl),
CheckInputSchema(d.InputSchema),
CheckOutputSchema(d.OutputSchema),
CheckExample(d.InputSchema, d.RequestExample),
new("API Key /RHERE", d.AuthType == ApiAuthType.None || d.HasCredential,
d.AuthType == ApiAuthType.None ? "ItHRANREE/EE" : d.HasCredential ? $"1Z5E {d.CredentialHeaderName}" : "HKRE"),
b
return items;
}
private ReadinessItem CheckInputSchema(string schema)
{
var isObject = TryGetType(schema) == "object"; // o MCP TEMEBA—E=ZYMH
return new("#IA Schema MR LER \"type\": \"object\"", isObject, isObject ? "fF&" : "MCP TEZSHWEZ—E JISON #fE");
}
private ReadinessItem CheckExample(string schema, string example)
{
if (example.Trim() is "" or "{}")
return new("3EREHFAWA Schema", false, "FHIRH—FBWMENFAERES > FEIE {I");
var problems = schemas.ValidateInstance(schema, example); /] ® BHINBEBBECH Schema
return new(":EREHIFFSHWA Schema", problems.Count == 0, problems.Count == 0 ? "FB" : string.Join(";", problems.Take(2)));
}
230sR8A ©
i 87 Bz HITEERE
— GetDetailAsync(CownerId, ..) BEAREIFEE null BARRRAZEIGEERA T > Controller [E 404
— NEMERE—EEE 0 SIEAIRE  2EE8  RE EE —RIILEE » FRERBL—IEE—R
i Schema B EfEM type » AR object MCP TE2#E &% — E) 194 (Section 09)
AEMREBCSEMN Schema B8 B 2 HI%HI HHPIBART Schema » X3R Schema HEHIH P> —R i ; TEZAIER

WITHER (FETER > MEESREAHEA) ¢

[RiE8] RERBEEL 10 F — Bai 5 F

[RiBiA] HEEMEM HTTPS (45 localhost BRSM) —— http://zip.example.test

[3@B] #A Schema WRLEEE "type": "object" — &

[kiEB] BfH#E Schema — HREIZZEW {}

[Ri@iB] FHRIWHIFAEWA Schema — /address minLength : Value should be at least 5 characters
[RiEB] API Key BEBERE — MHARRE

MCP Server ;RIEFAREFM (30HRS)



BEEE (60 5iE)

HHIEZR | #6l/05_APIESHRRENRAEIE /McpPlatforn/ (T Section 04 F|EEE LNN) o ANBETTHTIE Core B catalog/DraftContracts.cs (HA ~ &R~ /T E) #
Catalog/ApiDraftService.cs ; Infrastructure B catalog/EfApiDraftRepository.cs * Catalog/JsonSchemaValidator.cs £ Migration ..
_AddVersionSpecFields ; Web B9 Security/DataProtectionSecretProtector.cs ~BERID Apis/ B Index ° Create ° Edit ° Details * Credential *
_SpecForm B - AFB#E catalog/betails ; sql/03_demo_examples.sql ©

$E— IEFERRASHE (IS Migration (10 94F)

By : ApiVersions ZRMERA — P/ AR AuthType * s REEHI RequestExample °’ TR A ERHE M AIRMABY

£ Core/Domain/Enums.cs 1l public enum ApiAuthType { None, ApiKeyHeader } ° = ApiVersion N 1E &S 4% (AuthType FEs% ApiAuthType.None *
RequestExample TEEZ "{}") o BIMAEMHILEY Migration :

# 7E McpPlatform/ 1REHHIT

dotnet add src/McpPlatform.Infrastructure package JsonSchema.Net --version 9.4.0

dotnet ef migrations add AddVersionSpecFields --project src/McpPlatform.Infrastructure --startup-project src/McpPlatform.Web --output-dir Dat
a/Migrations

EF Core #3188y IRa]% null IE RN —RESE defaultValue: "" o AuthType 7ZRUEHIRLTE » TFRECIREFELZEMTIE > FTUAEFEHRA "None"

// &f5/05_APIE$#iRAE EIRRAE TR /McpPlatform/src/McpPlatform. Infrastructure/Data/Migrations/20260926110825_AddVersionSpecFields.cs (Up 77%)
protected override void Up(MigrationBuilder migrationBuilder)
{
migrationBuilder.AddColumn<string>(

name: "AuthType",
table: "ApiVersions",
type: "nvarchar(20)",
maxLength: 20,
nullable: false,
defaultValue: "None"); // FEEg : BEABERRAR T[RRI 0 EFRERTBERAR

migrationBuilder.AddColumn<string>(
name: "RequestExample",
table: "ApiVersions",
type: "nvarchar(max)",
nullable: false,
defaultvValue: "{}"); // FEEK A BERNEGIATMN > miREEZBHLE

2R -

HRiL FARE HHE
AuthType "None' BRA 7 ERRAIMOISEEIEA ; SRTF ' o SEEE EF Core RHFISEAMISIN - BE B R HIRIE

RequestExample {3 ELDREE JSON ; REFIREEE {3 B FEREEREN)

Migration Z£ &AM « MEARZER LN - AERLERIEAERE -

FEHA4ER | dotnet ef database update .. #itH Applying migration '20260926110825_AddVersionSpecFields'. ; SELECT Id, AuthType, RequestExample FROM
ApiVersions BEA 7 5ERZE None B2 {} (31T sql/03_demo_examples.sql & ° B 3 FIERL BIREEH]) o

$HEE—  JSON Schema Efs%¥2S (10 48%)

BH#Y : 84 JsonSchema.Net > 21t [Schema &5 MBERFEIE MESE > REEESEMNTER ©
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// %af/05_APIE #iR& AR EIE /McpPlatform/src/McpPlatform. Infrastructure/Catalog/JsonSchemaValidator.cs (M{EARAETERULE)
public IReadOnlyList<string> ValidateSchema(string schemaJson)

{
if (!TryParse(schemaJson, out var element, out var parseError)) return [parseError];
var result = MetaSchemas.Draft202012.Evaluate(element, Options); // © F1&:& Schema & Schema &
return result.IsValid ? [] : Collect(result);

}

public IReadOnlyList<string> ValidateInstance(string schemaJdson, string instanceJson)

{
if (!TryParse(instanceJson, out var instance, out var parseError)) return [parseError];
JsonSchema schema;
try { schema = JsonSchema.FromText(schemadson); }
catch (Exception ex) when (ex is JsonException or ArgumentException) { return ["Schema fEAfHf " + ex.Messagel; }
var result = schema.Evaluate(instance, Options); // @ F Schema &K
return result.IsValid ? [] : Collect(result);

}

private static List<string> Collect(EvaluationResults result) =
(result.Details ?? [1)
.Where(d = d.Errors is not null)
.SelectMany(d = d.Errors!.Where(e = !WrapperKeywords.Contains(e.Key))
.Select(e = $"{(d.InstanceLocation.ToString() is "" ? "(iR)" : d.InstanceLocation.ToString())} {e.Key} : {e.Value}"))

.Distinct()
.ToList();
2305R8A ©
B HMTHE HTEERS
b

@ MetaSchemas .Draft202012.Evaluate IBERAEM Schema ERE {"type":"objekt"} RA&EJSON > BEREEE Schema ; R JsonDocument.Parse #MAEE
# > AEA%ER Schema iB®E B8

@ JsonSchema.FromText #{AMEAEM Schema » B Evaluate #Hifl Options # OutputFormat.List > SE#EREE—F > HHEEMIE /address

Collect jE# allof - anyOf - properties SiEfI4ESH:R FR—@ type Hi$E -« maxLength 7 -1 Y Schema > % Schema ERs8ES 11 iR » Heh
T#R THE@ETF Schema BiER1 WEEAR ; REREBNT EFIE

FEHRSESR © validateInstance MUEBEESERY Schema &8 {"address":"&it"} > ElfE—2% /address minLength : Value should be at least 5 characters ©

$E= Ei5 Service : AFENBACH « EBERAFERY (20 88)

B8 : FrE %IR8 ERTE ApiDbraftService > Controller R&E HTTP o
BN ERERUNRZN—ESE :

// %5fl/05_APIE#IRAEARRAEIE /McpPlatform/src/McpPlatform. Core/Catalog/ApiDraftService.cs (UpdateAsync)

public async Task<DraftResult> UpdateAsync(string ownerId, int versionId, ApiDraftInput input, CancellationToken ct)
{

var version = await repository.FindOwnedVersionAsync(ownerId, versionId, ct);

if (version is null) return DraftResult.Missing(); // o FRECH = FEFHE

if (version.Status is not (ApiVersionStatus.Draft or ApiVersionStatus.Rejected)) /] o EBEERNBREE

return DraftResult.Invalid(new Dictionary<string, string>
{ [""] = $"{version.Version} BHAIZE {version.Status}) > FEEIEEK ; FRIUIHFRE " 1);

var errors = ValidateForSave(input);
if (errors.Count > 0) return DraftResult.Invalid(errors);

Apply(input, version.ApiDefinition, version, clock.GetUtcNow());
await repository.SaveChangesAsync(ct);
return DraftResult.Ok(version.Id);

F2IUEREA ¢
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-4 87 HE HTEERR

5

@ FindOwnedVersionAsync Y SQL&RZ v.Id == versionId && BEEESEEMRMGE » WNETT/\BENERERME DREEE)

v.ApiDefinition.OwnerId == ownerId

® H%E Draft - Rejected A XEBHRE (B 05-1 28 Section 06) ; tE:2N B EBSHERAEZ
M 37 #rhR s

— ValidateForSave EBZARA FERE > RT—&

— BSRIAE A TimeProvider MR DateTimeOffset.UtcNow Section 14 BRI AT LUBRSEIEE £

FREBENTERRA

// &fl/05_APIE t#iRAE EIRRAE TR /McpPlatform/src/McpPlatform. Core/Catalog/ApiDraftService.cs (ValidateForSave)
private Dictionary<string, string> ValidateForSave(ApiDraftInput input)
{
var errors = new Dictionary<string, string>(Q);
if (string.IsNullOrWhiteSpace(input.Name) || input.Name.Length > 50) errors[nameof(input.Name)] = "API &FEAMNIE > RS 50 Fo";
if (string.IsNullOrWhiteSpace(input.Category) || input.Category.Length > 20) errors[nameof(input.Category)] = "SHiEARNE > RE 20 Fo";
if ((input.Description ?? "").Length > 500) errors[nameof(input.Description)] = "FRARMRARE 500 Fo";
if (input.HttpMethod is not ("GET" or "POST")) errors[nameof(input.HttpMethod)] = "HTTP FERAER GET 3 POST o ";
if (!Uri.TryCreate(input.EndpointUrl, UriKind.Absolute, out var uri)
|| uri.Scheme is not ("http" or "https")
|| !string.IsNullOrEmpty(uri.UserInfo) || !string.IsNullOrEmpty(uri.Fragment) || input.EndpointUrl.Length > 500)
errors[nameof(input.EndpointUrl)] = "i%%: URL #ZBER http:// I https:// FISENFEEAEL > FOISRER #> RL 500 Fo";
foreach (var (field, text) in new[] { (nameof(input.InputSchema), input.InputSchema), (nameof(input.OutputSchema), input.OutputSchema)
b
{
var problems = schemas.ValidateSchema(text); // © W7BR&E ISON Schema
if (problems.Count > 0) errors[field] = "RE&JEH JSON Schema:" + string.Join("; ", problems.Take(3));
}
if (!IsJson(input.RequestExample)) errors[nameof(input.RequestExample)] = ":FEREHIBBEIEEH ISONo";
return errors;
}
F230RER ¢
#RAY ETHE A
$E32M Key A8 nameof (input.EndpointUrl) i — Controller FAREIRAY Key FEAY ModelState.AddModelError » $HREHIR
fi EHERLTA (B 05-2)
Method RAFF GET ~ POST DELETE * PUT KADE—hRRZIEZ IR GET,/POST JSON API
URL A7EZ4BEHAIL ~ http(s) ~ & UserInfo ftp:// . ~ IRZ R TEABUAE S HABRRE12/R5E ; Section 08 B9 SSRF BhzEth it iS12RAA
#& Fragment https://user:pass@host - ..#x
® WiféEl Schema B E BB Schema {"type":"objekt"} 18 Schema 72# 2 > Section 09 &4 MCP T AR A8
(input.Description ?? "") — PEMEE 0 RN E Rekss

FEHBAER | LIMUINEEEA » GET B POST /Member/Apis/Edit/11 (F/NBAMENERSEEH) #B15EI veu ; UTE/NBBITRICEEN /Member/Apis/Edit/5 (KRB
v2) o # 302 EOFABENIRT (BXBNEER » RANEEEN ; sAEIIHRE]

$EEMM  Controller - REBUREME (20 H$E)

BH#Y : 38 Service IZEEE L » WESRINEEE ©
EELETSHY POST fehEcB A > BERERS |
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// %6f/05_APIE #iR&EARRAEIE /McpPlatform/src/McpPlatform. Web/Areas/Member/Controllers/ApisController.cs (Edit POST)

[HttpPost]
public async Task<IActionResult> Edit(int id, ApiSpecFormViewModel form, CancellationToken ct)
{
if (await drafts.GetDetailAsync(User.GetUserId(), id, ct) is null)
return NotFound(); // o LHERZECH > BEREAR
if (ModelState.IsValid)
{
var result = await drafts.UpdateAsync(User.GetUserId(), id, form.ToInput(), ct);
if (result.Succeeded)
{
TempData["Notice"] = "EfgBftE ";
return RedirectToAction(nameof(Details), new { id });
}
AddErrors(result);
}

await LoadCategoriesAsync(ct);
return View(form);

}
F2z0RER -
B HMTHE AEERR
5%
® EHEEREIEEREBEREAE > T2 KETTEANE—FRIBEITRIE ModelState. IsValid #2MH @ MNEE—HPRUFTENRER  BAERHEMHNRED
404 FEE (200) > RARIGEREAE c REERINE > B THEFERSE 2000 KRBEIEFHET
— form.ToInput() AL Service BIBIA #RE ViewModel ;%5 OwnerId - Status - Version ; HEB&EM User.GetUserId() RE

— AddErrors(result) I8 Service HfEzRE  MBULBHIEL H HRMEREHERUTS
A ModelState

ApiSpecFormViewModel.ToInput() IBEEMAIMALIE null : new(Name ?? "", Category ?? "", Description ?? "", .) o BYME Program.cs Y
AddControllersWithViews fl_E options.SuppressImplicitRequiredAttributeForNonNullableReferenceTypes = true; * BEHE (FRIESR) -

REBNNERB T » BRTE Purpose F& ©

// %5/05_APIE $IR&EARRAEIE/McpPlatform/src/McpPlatform. Web/Security/DataProtectionSecretProtector.cs

public sealed class DataProtectionSecretProtector(IDataProtectionProvider provider) : ISecretProtector

{
private readonly IDataProtector _protector = provider.CreateProtector("McpPlatform.UpstreamCredentials.vl");
public string Protect(string plaintext) => _protector.Protect(plaintext);
public string Unprotect(string protectedValue) = _protector.Unprotect(protectedValue);

}

f2stineg :
15 HEA
IDataProtectionProvider ASP.NET Core A (Identity EA&RENNZ Cookie) » RhFBIh L

CreateProtector("McpPlatform.UpstreamCredentials.v1") Purpose FERIEFARIER : E—BEE18 > AR Purpose EIZHY Protector RRBIEEMEZNIE

/YE ISecretProtector FEFIE Core ApiDraftService REIE MN%Z) EMEAES) > FEIER Data Protection » Core Rus23%F ASP.NET Core
= Program.cs Al AddSingleton(TimeProvider.System) * AddScoped<ApiDraftService>() “ AddScoped<IApiDraftRepository, EfApiDraftRepository>() *
AddSingleton<ISchemaValidator, JsonSchemaValidator>() “ AddSingleton<ISecretProtector, DataProtectionSecretProtector>() °

FEHBMER | SREEIRE © SELECT HeaderName, LEFT(ProtectedValue, 40), LEN(ProtectedValue) FROM ApiCredentialReferences T3 X-Api-Key |
CFDJIBHVWWG6_3RMZNsRmSbSJeeUgjwffspsywuuwi | 155 (fREIZESRE » E—ER cfpis FHEA) ©

2 RIEE | 38 Controller BIMR{IEEER 2 58 DataAnnotations BRI » 783 Service B9 DraftResult.Errors A ModelState —— FABR TERE » EETEANR
RFEEIZRT o

EEAE > RAEZATIL

O #E—37 AP » RESER = (ERER HRESBMA TS (8 05-2)
O FRTBNERAINUEE - ERFREEAERERRE (B 05-3)
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O BREENRRAZE MEIR 124 > BI%HT /Member/Apis/Edit/5 BHEE[D]

O TFEY AP B3RS Bi% MERIHARA) | ABETBAWNENEREH (v1 BRE) 185 v2 (oraft)  HEEABERNBE V] ; TBENXRER (BF 2 Hix
F) B > IR TEAERNBIZTIIRE » AT R EBEILIARES © |

O EREENERER cfpis FITENEX
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UTHRERAETRHEREFINRY

AER (FERREASEX)

EHFIERESE 500 > AFE System.NullReferenceException:
Object reference not set to an instance of an object. at

McpPlatform.Core.Catalog.ApiDraftService.ValidateForSave

FRERERBAREZE » HIRE X The FAIRIAPA field is required.

REEEM JSON Schema : /type type : Value is "string" but
should be "array" ; /type enum:Value should match one of

the values specified by the enum

A sqlemd 7E Git Bash & RequestExample > HI3ZEELEE

MCP Server ;RIEFAREFM (30HRS)

&

R RETERIBEARMAER null
( ConvertEmptyStringToNull ) °
BMEBMEE SAIE null B9 string

HZ2RIRL nullable 2E845)8F > MVC
BEIBIE null B9 string BHEER
WIE

type ¥tfE (objekt ) o &k
Schema #85F type EREEHRBZ—
HETEEG > MEERRTAPTUERG
fEsE

[8 Section 03 : EIHAREE cp950

BE

£ ToInput() A 22 " %5 ; Service i 22 " [

Program.cs &
SuppressImplicitRequiredAttributeForNonNullableRefere
= true > HE—EBAESE [Required(ErrorMessage = ..)]

B4 object - string - integer  number - boolean - a1

null z—

1 PowerShell 4c#177 [Console] ::OutputEncoding =
[System.Text.Encoding] :: UTF8 B&E:H ; BXlASRIEREHN



Echely (15 9388

BRIIRE | R O BEEATAERSE | FERENACHER ; BRETHREARB
Baus =

1 B REEATRMEEE | THT/EN TEXRRE v1) 8 > XBARETEVA 3IERES EEREN [AREBMNIEER > TREXE o) (B 05-3) o IBFRIEHE
BEEIE > 6 HRIEB o

2. GERRHEME OHER | LI NEBA » T/ \BBIETS GET /Member/Apis/Edit/{id} - POST /Member/Apis/Edit/{id} * GET
/Member/Apis/Credential/{id} > =E#MER uvou (RETEA=EE 404) o

3.EEAHIRTEARBELE | 5REEIE sk-demo-9f3a7c2edl % » FERECERNRRTESERT o AETER /catalog © /Catalog/Details/1~
3 ~ /api/admin/apis > EF/\BHECH) /Member/Apis/Details/{id} - /Member/Apis/Credential/{id} #PARFHIWIAX ; REMRAEH
/Catalog/Details/{id} [B] ueu o

4. RS | HEEBNWRRTEIR v2 EHE (PoST /Member/Apis/Edit/5 ) » BERIEAF v2 RS RSEE — Service BIfF Mv2 BaIZ Submitted] » REEE
2 ; SARRILHARAS © J ©

GlEE © PAMET & 8 Al JIEEEEN ; FgEER - REARTIEND ; RERRE « SRS ; RENE - RERHE - AFETATHE - T—Ex
(Section 06) MN_LiX%EE ~ BIEREZEBIRE] ~ T4 » WA rowversion B LEE—ZHWZER R ©

FE{RRRE
e JSON Schema EAAFY — type - properties “ required ZHRIEFAITTEEREA o
e JsonSchema.Net 3Xff —— JsonSchema.FromText “ Evaluate EZEIHIEIL o

e ASP.NET Core Data Protection {f#8 —— Purpose F & « £i8E1RElm%E o
o ASP.NET Core 1&RIES K ARAI% null 9B EBIRIEPES [Required] ©
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https://json-schema.org/learn/getting-started-step-by-step
https://docs.json-everything.net/schema/basics/
https://learn.microsoft.com/aspnet/core/security/data-protection/introduction
https://learn.microsoft.com/aspnet/core/mvc/models/validation

CHAPTER 06 BIR - AP LREIRIEEZ

g 65

APT 285575 BLAE PG 1%

ARREER « BALEE - TUERARR  XEERBERENRE - XPAMHBER ; BF - FHRE - EHEH  ROMEFTT « API TR

Section 06 | AP| LR BREEZEHR
RAERBNERE  FREEAREHANB #
120 4 | #% 20 - R 25 - BfF 60 - B 15

EEEE

] rowversion | E@=om
REASFESE | AARERREN-R | FEBECHE

b u u u u < u u O

- REETHER | EEREREEERS

-

RIERE 2/ (120 i) EEMRR  ERSRE - TRARE  HEAFR  60l/06_API LINARAERESER
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ESeiEEETT o fRAEST -

o B APIRRANAEIRAS S NESAEIR - WARAS—EFInmEEE  EMES EERE -

o ERBRF TAUERE > MERERETIREARTERE— -

o Bf IREBEZANEZENEMS) DREWAHEEH) BRENEMTIERE SIREHRA -

 F3 rowversion :EMI BIEE R FROER RAE UMY » S—(IFRIBERNERAL ; BRGER—RS|ITENEBRE—HREIERE—EHZCH -
o ERMEHNTEENESIERBEZER | ZXE BB (FEH)  BEE R TR
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o 5ERY Section 05 : ApiDraftService.CheckReadinessAsync HUSXEERIMGEE  Draft / Rejected A REMEEXBIFRAN o

o Section 03 B ApiVersions.RowVersion (rowversion #§fiI) - ApprovalRecords Y CHECK &J3R ©
e Section 04 B Admin Area 186l | ZEEFTHTILAY ReviewsController RE [Authorize] tZZ{RiE o
o ZAREFTH—{EH Migration ; FARTLEEGIBERHIT dotnet ef database update .. ©
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B (20 588)

HITEEEZ

B BT API EREHRR MCP TR » REMESHI AP o REFJZA LR > AIRERE | InBAISmAERAEEE (Section 08 B SSRF %) ~ Schema KFF&:E Al fEA
EERZE - BRRBERERTATE - SR —(IFRRMHESANERERE » EE—OTTBEINREMIRTE » WE T -

hR s YR R L 4

TEIR—1E API FRA—4EATAEASBATIRES « BHRHEER | S—§5TEEEPRAELSH PublicationService 3% ApiDraftService ME—{ESZRE  REEMEEAIME
TR AREL AR B RYE ©

@
|
OF=2vi
l
‘ Draft ’
|
@ EE
!
‘ Submitted J
— | %
©OF 7 @3RE @ FBHE
I
( Published ’ ‘ Rejected ’

®

A

——

‘ Retired ’

© ¢

06-1 APl HRZBIA AR #5#4
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LI

® ¥837 — Draft

@ Draft / Rejected —

Submitted

® Submitted — Published

Submitted — Rejected

® Published — Retired

A

fefftE

fefftE

A

BIBE

BEE

BEE

5iE

ApiDraftService.CreateAsync *

CreateNextVersionAsync

PublicationService.SubmitAsync

PublicationService.ApproveAsync

PublicationService.RejectAsync

PublicationService.RetireAsync

AR

[F—3z AP R A Bt EfE sl F %P AR

EEAIREREES ; A RARAERMGERN

FfF Pending ; BRETREBENFZHERE | RBRRK

—&% 5 rowversion F&
[ ® » BIMpERIER

W/BIEREA ; rowversion FE

REEBHRNETREARSIE o FI40 Published FEEEIF] praft (BXUMEBILHARZS) > Retired FEEEM LR (BEM LIREBMIRA) o

FrIEReE

EEB—A > submitAsync IBRRZASHIRFE « 48 « 5REA « ARZASSE ~ Method ~ URL ~ 83585 R « MfE Schema ~ sFREHIFFHERHR—ER JSON » &
ApiPublicationRequests.SnapshotJson ° E—YZ2BKFIERL

Section 05 BASE submitted ARATEEMADULIEDN » B EEERER ?
1. BZEENATERSEEN Y EEEARN EEEEVRENEHE 0 BRE
2. BALLAEREIEIEDY - B AEIERA SQLET ApiVersions.EndpointUrl ° %R ApproveAsync LE¥IHRAAREIRIBR—5 > FIBEIZE o
J.BREEZE—N | WRERENEEE > FEEF_MEG - FMHKRE  MANER—BTA -

BEEUBERESRE

KEREEEE [FERESNEHNEY) - EEENEES

FREHEE - thR2E API HEBE -

3% : MUIBEERERSRIZE

RER > A2 MREERRENE -

TEEWUEEE (AB) RFERHTHRE—MHEM « BFRET Mok < 28 | AR rowversion 1 > E&EMEI FRE—EEMML
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BEEA BEEEB Ta SQL Server

® IRAZM (rowversion =X)
@ $TBAZH (rowversion =X)
Gz MEEX
@ UPDATE -+ WHERE RowVersion = X
® 1% > RowVersion &% Y
< .......................................................
© 1% ML X
(@ UPDATE --- WHERE RowVersion =X
05 — HE2EE
< .......................................................
BEEA BEEB TE SQL Server
06-2 i EEE FIFIZER—1FR1F
HE AR 2REA
D@  BZELBIRAEATH rowversion L Base64 MIEXREREFIB(L rowversion ER MRMAERERINRE
®® MAZLH rowversion #BE X REXHIFHREIERRSE
@@  UseClientRowVersion 1B X &% EF Core B9 TR#A{E] > EF Core ZE4 UPDATE ApiVersions .. LN ERAEBEIMIRE » N EFEREHERIAVRRES
WHERE Id = @id AND RowVersion = @X
ABYEEETAIN > SQL Server BEHE rowversion A Y ; B—X 5 A B ABIZAC SR EIEIZAT SR AED TBETER)
B B WHERE RowVersion = X ¥XAZI%| > EF Core Z! DbUpdateConcurrencyException BEZ EHEEXRMNRNEHREMARRE  FEMBEEER

o BEXBEE > FES -SRI

rowversion 25 —EH4R o FEEEERE © ApprovalRecords.PublicationRequestId E—(AfmsEm—Z25| UX_ApprovalRecords_PublicationRequestId (RHFZ2
NULL FYEERD » — EIREPFERS RAER —F B Z4CE o BMERIIMERLDT rowversion 18 » E_EBZLHNBTESE -

X5

WAE—H A ER 4 B 75 © ApiPublicationRequests.Status “ ApiVersions.Status £ PublishedAtUtc ~ i ApprovalRecords - ¥t AuditlLogs ° EF Core BY
—R saveChangesAsync EIBFfEEEGQHER—EZHERZE — EEA—PSKEK (B0 rowversion E2E) » 2ZEIE > FEHIR MRAR TIREERZARZEF) ¥
EARRE o BTl DecideAsync FtiEsiBRSBIEFTE S EEEF - REBERTI—RFE o

PREIELESEE
o REBTH (TR REURARELRZACH - TREMRMIEHIEMEE Section 11 SPFIIAIHEA £ ; BHMEE Grant AP Section 12 318 ©

o WAEBHEE (BA T(EE:) ) - BREEHETRRELE
o BIZERNRHEIESMREN UTC » EEEMEERET

MCP Server ;RIEFAREFM (30HRS) —88—



BEAHR

£
ARARESIR
RER

ES i

B EME—2R5 |

25

=g

BRI ERREG AR S —ER AR
FE—AMRREAR » 2BRFBEN
THAEER > FREAREFRBRIAZE
REFFEFRFTISRERE—

SELEZME IR - EMZHTEHE
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HEARERR

06-1 B9 5 {&ATEE
ApiPublicationRequests.SnapshotJson
rowversion + DbUpdateConcurrencyException
UX_ApprovalRecords_PublicationRequestId

—2 SaveChangesAsync



HEmmaE (25 9388)

TEEE | TERE TENEESTEN vl 0 BIEERR - T/)\BENBEE - EEERE | ZENEIBEREARER—HREM - BR#ENY ; RRERMUEREEE
MBRIEILER -

TEEPER

1. ERAAER Migration : dotnet ef database update --project src/McpPlatform.Infrastructure --startup-project src/McpPlatform.Web ’ s Applying
migration '20260926112151_AddPublicationReview'. °

2. UENREA - TR TEREESRE v1) (Section 05 BHE » RBAIMEZINER) » 7 NEE) - HIR BEE BEERRTH v] > SHEBEBEZ ° 1 - KRERE
A$TRB /catalog/Details/11 18F| ueu o

JUEBEEEA - AR TEREZ -

PR LR

RE & 1 REERELERS -

AP E38

ER R #11 GREH v2 BEE  ANE | 2026-09-26 19:24 B
LEER

ZEEE (Section12)

© 2026 MCP Server APl & | BiERE

5 06-3 #EFFELE
EEED:
1.0 TEE 14 REERBRIFEHES © ListPendingAsync 251 Status = Pending HUZEf4 > ORDER BY RequestedAtUtc ©
2. @F—FIRIRMAARIE « API ELRRZS « XFE  XBRR | RAMRITE ApiPublicationRequests.Id » F—RRAEEFE A — BRI
3. @A\ TSz 8 AR 06-4 BIXE -
448 TEZ) EAEMG-
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— BEM #11 wisam 2 (2 suw)
aw BEE  AMNE | EEISE : 2026-0026 1924 | RAHRE : Pending
AP B2 RN R E T NE) WU
B BN -
o s HORME ()
"Category": "¥Jii",
ZHHEE (Section12) "Description”: "#j ALEEY: - Bl BAIERRESTEHEA - 7,
:Ver‘sion": v2, ) TZ/EE’;?E
HttpMethod": "GET",
"EndpointUrl”:

"https://parcel.example.test/api/tracking/{trackingNo}",

"InputSchema": "{\"type\":\"object\",\"required\":
[\"trackingNo\"],\"properties\":{\"trackingNo\":
{\"type\":\"string\",\"pattern\":\"~[A-Z]{2}[0-9]{9}TW$\"}}}",

"OutputSchema": "{\"type\":\"object\",\"properties\":
{\"status\":{\"type\":\"string\"},\"eta\":
{\"type\":\"string\",\"format\":\"date\"}}}",

"RequestExample”: "{\"trackingNo\":\"RR123456789TW\"}"

RME

"AuthType": "None", EEIER ( WNIE )

’ HIXIERE

R4 #11

2026-09-26 19:24 EE (M)

© 2026 MCP Server AP| F& | EIERE

6 06-4 #EE XFERIR  ERAE  BERERE
BEER
1. Ok NEERIR | BT snapshotison * BEBHR—ZINAS > FEERTERRIE -
2. @A L Mz (i) B EofRHm) | REEFERRMN rowersion FREMH
3.@ GRENEH (¥H)) £ NREMERT) | BRZEAEHEEE DREWNAESIER  REE A NMEESME ] -
4. @HT TEZER  BRRA—F IZEE ()& -

5. BMEEFEHNWRMHEREIER M#t Schema s5# L district (ITH&) R o 1 #ERE ; E/NEHEREE Schema BEEE » EE

6. AMEAER (R—RRENBREE) UEBEEA > BITRB_MGEM > FEE TofdEh) - AETEAER

BIEEE A:302 > /Admin/Reviews B TERELSS EEREEN vie )
EIBE B 302 » /Admin/Reviews/Details/9 RW NEfFXBEEDIDHIEWEMARIE > FEMEIREERT © |
ERIE | B #9 MBI 1 F ; BRASIKAE Published

7. BBRTRIBEE SR E vl BUFMAE o
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MCP Server API Ff5 APIE& EEDL

S BR SR A v1

@% N
RE AT FALIERL
Tt AP BLARZ
HilE API BRHRPEL 102 2026-09-2619:23 3£ (TN
b 1935 | Bai21 =% 4 #8
(M3 ( Section 07 ) 5@ HTTPS (A4 2026-09-26 19:23 BE ( &#%EES)
localhost BR4N ) =4 #8 : Biltl Schema & L district (TH& ) 8 -
IFNYACEE (Section 13) )
https://zip.example test 2026-09-2619:23 T (E/N8)
HA Schema & LB 2 R4 #9
"type": "object” 2026-09-2619:23 AR (AHEES)
HE B4 ; BiREE

EE H Schema

type = object
Biks
8 ) FREHFSEA Schema

B NE 4E

(vim) API Key BBERTE

288 X-Api-Key

WAL - BfF 3+3 MEEBRATHE -
[ https://zip.example.test/api/zip
API Key 1288 ( EFRE X-Api-Key )

{"type":"object", "required":
["address"], "properties”:{"address":

{"type":"string","minLength":5}}}

el

{"address": "2 It ' IE & E B R B8 — B 1225% "}

© 2026 MCP Server APl ¥& | EiEgRE

06-5 fRHEEE LHIEZERE

1. OAL TVEES  KEERE published ; EWEFRIGE TATEAE MEXU NEH) Rl BREEHRETEBHR

2.@ TEEER) E RS (R0 RO (RAEER BHREY) o RE (R0 o WERE (2H TRN5ER) o BENEmEHEESE
BHAHE o

> A HE

EXBER | BRNREIERF

DecideAsync RAZMEEUR[EHAM % > £ McpPlatform.Core/Publishing/PublicationService.cs » B ReviewsController.Approve “ Reject MEAY o BIHEEZRE
BE > HA—IENEANEZLE > ERE—EFTEEZ

// %3f/06_API_EZRiXFAEIEETEIZ/McpPlatform/src/McpPlatform. Core/Publishing/PublicationService.cs (DecideAsync Fi¥ : iR%E)
private async Task<PublicationResult> DecideAsync(string reviewerId, int requestId, ReviewDecision decision,
string? reason, byte[] rowVersion, CancellationToken ct)
{
var request = await repository.FindRequestAsync(requestId, ct);
if (request is null) return PublicationResult.Missing();
var version = request.ApiVersion;
if (request.Status #* ReviewStatus.Pending || version.Status ¥ ApiVersionStatus.Submitted) // o BEIEBHZEF
return PublicationResult.Refused($"EMHEBRER {request.Status} > FEEBEBEZ");
if (reviewerId == request.RequestedById || reviewerId == version.ApiDefinition.OwnerId) /] o RBEBRBZEDE
return PublicationResult.Refused("FEHEZANEHFIHERR API");
if (decision == ReviewDecision.Rejected & string.IsNullOrWhiteSpace(reason))
return PublicationResult.Refused("REINEEEIER » iIfEEAMNEERHE "),
if (!JsonNode.DeepEquals(JsonNode.Parse(SnapshotOf(version)), JsonNode.Parse(request.SnapshotJson))) // o AANAEREEFREER
return PublicationResult.Refused("hRANRBERBFRIBA—I > AJAEWEARRIEN ; AROBEEF - ");
230sR8A :
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E  WTHE AHEERE
i
® ZHMBER Pending ~ RAMUBER Submitted TEBER—RIZE] TEERIET MRS NEHREERER TApproved) » FAEEREIZ © |
@) BiZE |d TRESNREERHEES BIEE A OERIIXEN AP » BCEIESE TREBIRANEETIESR APl o | (RETER)
BEINEBRIENR ERGHREREENERE (8 06-5)
®  IEERIRAEFFING - RiREHEEEELE TEF LS | Migration )X SQL FOR JSON [EHEAVEEIRER » £2 CH# ELERY JSON BHIRA AR (Fln /
( JsonNode.DeepEquals ) AEERK V) > BRFER

BFRATFRRER » RE—RFE

// &f/06_API _bEXEEIEIREEIZ/McpPlatform/src/McpPlatform
var now = clock.GetUtcNow();
var approved = decision == ReviewDecision.Approved;
request.Status = approved ? ReviewStatus.Approved :
version.PublishedAtUtc = approved ? now : null;

version.UpdatedAtUtc = now;
repository.Add(new ApprovalRecord

try { await repository.SaveChangesAsync(ct); }

return PublicationResult.Ok(approved

2I0ReA ¢
R BT HE
® HBREEEHH rowversion =R LEEEAE
= FF ~ RRES ~ BIRACER © FBIZACHRIIRE EH QOG0 R

® —3R SaveChangesAsync ; HEEREMFEREEFENNS

MCP Server ;RIEFAREFM (30HRS)

.Core/Publishing/PublicationService.cs (DecideAsync #%¥ :BA)
repository.UseClientRowVersion(version, rowVersion); // o UEBERE LARRAREHEE

ReviewStatus.Rejected;

version.Status = approved ? ApiVersionStatus.Published : ApiVersionStatus.Rejected;

{
PublicationRequestId = request.Id, ReviewerId = reviewerId, Decision = decision,
Reason = string.IsNullOrWhiteSpace(reason) ? " (#Ef%z¥) " : reason.Trim(), DecidedAtUtc = now
3;
repository.Add(Audit(reviewerId, approved ? "ApprovePublication" : "RejectPublication", version.Id,
$"{(approved ? "#ZE%ME" : "BE")} {version.ApiDefinition.Name} {version.Version}", now));

/] o —REFHE = —ERS

catch (ConcurrencyConflictException) { return PublicationResult.Concurrent("EXERMIBIEWEMARE > FENBIBEEBRER "); }

? $"BERELE {version.ApiDefinition.Name} {version.Version}o"
: $"B3BME {version.ApiDefinition.Name} {version.Version} > IRIEEEREAIEIEF - ");

HBITEERE
RE06-2; LTET EHNERE MARSMIMEDNE - MELTAREES X DA SR
BRI E R E

B IUIESA T —4E[MO{E ; Service R348 Core B9 ConcurrencyConflictException » 3218 EF Core



BERE (60 5iE)

HHIEZR | #6l/06_API LEBXBHEBIMEE /McpPlatforn/ (T Section 05 ¥ & EN) o AEETTHTIE Core MY Publishing/ ( PublicationContracts.cs *
PublicationService.cs ) * Infrastructure A9 Publishing/EfPublicationRepository.cs £ Migration .._AddPublicationReview * Web B9

Areas/Admin/Controllers/ReviewsController.cs * Security/RowVersionField.cs “ Views/Shared/_ReviewHistory.cshtml * BERZETEE 5 (==Ll

HE GABIRIREAMETZ) © DemoDataSeeder (EEFIRHR) o

SER— IR MRS HEHOEE (15 248)

BE#Y . ApiPublicationRequests Z—1{E SnapshotJson ; NNMVEERER—FS] ; BEB R _LIRE o

EERE ApiPublicationRequest Ml public string SnapshotJson { get; set; } = "{}"; > WTEREMEMA :
9 ]

// &iffl/06_API_FEXFEEEIREEIL/McpPlatform/src/McpPlatform. Infrastructure/Data/Configurations/ReviewConfigurations.cs (FiERIMEZRS)
e.HasIndex(x = x.ApiVersionId).IsUnique()
.HasFilter("[Status] = 'Pending'") // Section 06 : FE—hRZASERFRAER —14F
.HasDatabaseName ("UX_ApiPublicationRequests_OnePendingPerVersion");

// %fl/06_API FZRiXEMAEIEEFEZ/McpPlatform/src/McpPlatform. Infrastructure/Data/Configurations/ReviewConfigurations.cs (ApprovalRecord ZB43)
e.HasIndex(x = x.PublicationRequestId).IsUnique()
.HasFilter("[PublicationRequestId] IS NOT NULL") // Section 06 : —f LZ2EERAEE —BEIZACEE
.HasDatabaseName ("UX_ApprovalRecords_PublicationRequestId");

]| B R ETFHE
UX_ApiPublicationRequests_OnePendingPerVersion Status = 'Pending’ FE—hRRAERM AR EEMEFER ; EERNEETZIRE] > A LER
EERERE
UX_ApprovalRecords_PublicationRequestId PublicationRequestId IS NOT [E— R HHIRE ZETZLLE c FERNEN | FRBPBNEZLCITHERHE
NULL NULL » R EERERESE NULL S EIEEZE

FIEI A2 AccessRequestId #T UX_ApprovalRecords_AccessRequestId > Section 07 @M% o 4 Migration : dotnet ef migrations add
AddPublicationReview .. © ZE4ERY SnapshotJson FERRER "" > B "{}" > WTE AddColumn ZEFENNMAENE :

// #f/06_API X EMEIEEEZ/McpPlatform/src/McpPlatform. Infrastructure/Data/Migrations/20260926112151_AddPublicationReview.cs (Up A A FE
INARIEIE)
// FENA : RANAERMGHLRE > AFMEBRIRE (ELRAEERMRLE > FINEXEETHER)
migrationBuilder.Sql("""
UPDATE r SET SnapshotJson =
(SELECT d.Name, d.Category, d.Description, v.Version, v.HttpMethod, v.EndpointUrl,
v.AuthType, v.InputSchema, v.OutputSchema, v.RequestExample
FOR JSON PATH, WITHOUT_ARRAY_WRAPPER)
FROM dbo.ApiPublicationRequests AS r
JOIN dbo.ApiVersions AS v ON v.Id = r.ApiVersionId
JOIN dbo.ApiDefinitions AS d ON d.Id = v.ApiDefinitionId;

DY

2R -
1HE A
migrationBuilder.Sql(..) Migration RRAERRAEHS > thAEIREE ; EREMERBE LHE 07 HEAERNERE LHEIRE
FOR JSON PATH, WITHOUT_ARRAY_WRAPPER SQL Server 38—%Ep—1E JSON ¥4 (REEREFAE) > HIBFBEL C# #Y SnapshotOf 1H[E
HHERIUA TBAIEARZS) BRBMRA A EI—ZEM AN ABILEE (Section 05) » BRIRBEIEBEER

FEHA4ER | dotnet ef database update ¥t Applying migration '20260926112151_AddPublicationReview'. ; Section 03 REBHRHFHEMN [RRFEREH v2)
FEMSEIRE > W EAIUHZE (RBETER  ERELEH RRBHREH V2 BRIBIB T AERBLEE) o

PR EE (15 9iE)

B  REEEEENRERIERE  BRNIEFEERE -
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// %af/06_API _FZRXFEMAEIPETEIZ/McpPlatform/src/McpPlatform. Core/Publishing/PublicationService.cs (SubmitAsync)
public async Task<PublicationResult> SubmitAsync(string ownerId, int versionId, CancellationToken ct)
{
var version = await drafts.FindOwnedVersionAsync(ownerId, versionId, ct);
if (version is null) return PublicationResult.Missing();
if (version.Status is not (ApiVersionStatus.Draft or ApiVersionStatus.Rejected))
return PublicationResult.Refused($"{version.Version} HAiZE M{version.Status}] » FAEEFE -");

var readiness = await draftService.CheckReadinessAsync(ownerId, versionId, ct);
if (!ApiDraftService.IsReady(readiness!))
return PublicationResult.Refused("EBEAIRE A IEB > FHEF "),

// © B Section 05 E—A1EE

var now = clock.GetUtcNow();
version.Status = ApiVersionStatus.Submitted; /] o RE—ZRRBDRE
version.UpdatedAtUtc = now;
repository.Add(new ApiPublicationRequest
{

ApiVersionId = version.Id, RequestedById = ownerId, RequestedAtUtc = now,

Status = ReviewStatus.Pending, SnapshotJson = SnapshotOf(version) // o FIEBETHTERE
3;

repository.Add(Audit(ownerId, "SubmitPublication", version.Id, $"#% {version.ApiDefinition.Name} {version.Version}", now));

try { await repository.SaveChangesAsync(ct); }
catch (ConcurrencyConflictException) { return PublicationResult.Concurrent("IthRZABIBISWIAE » HEREIE"); }

return PublicationResult.Ok($"B3%% {version.ApiDefinition.Name} {version.Version} » ZFEREEZ -");

FETUERER ©
4 7 +EE HITEERS
i
— FindOwnedVersionAsync(ownerId, HEEXBTEECHRRZS (Section 05 HIBER & &)
=)
B —CEEAIRE HE LA BEE) RIBRESIEBRMIR 0 85 ARUER POST ; AIRSBHE—EEBHRE—R

HRZsEZRY Submitted Section 05 89 UpdateAsync f{EIEIB4EIEH

®

i —4 Pending FMAMFRIE ER—HRABERFERE > UX_ApiPublicationRequests_OnePendingPerVersion E{FHELEK > EAY TIEARZASAIMI S %
#]

28 ApisController.Submit RIAEPYST ! MEAY SubmitAsync(User.GetUserId(), id, ct) - NotFound B¥[E] 404 - T EMK TempData - EE|ZF4HE

T

FHER | 2ERTAERT BRE BEERETH vl SHERESRZ 1 WEREER T 8% REFEEES -

SH= HEERNEHEEE (15 5i8)

B#Y © 3% rowversion tb¥ TMEREFEIRIARAS] > W38 EF Core BIBISMERY Core BIBISN ©

// %3fl/06_API_LZUXE M EIEEEZ/McpPlatform/src/McpPlatform. Infrastructure/Publishing/EfPublicationRepository.cs (M{E757%)
public void UseClientRowVersion(ApiVersion version, byte[] rowVersionSeenByUser) =
db.Entry(version).Property(v = v.RowVersion).OriginalValue = rowVersionSeenByUser; // ® UPDATE .. WHERE RowVersion = E{E{E
public async Task SaveChangesAsync(CancellationToken ct)
{
try
{
await db.SaveChangesAsync(ct); // o ZEEFEAER—ERS
}
catch (DbUpdateConcurrencyException ex) // ® rowversion ¥ L I BT 0 7
{
throw new ConcurrencyConflictException("EHIBHHEMAER ", ex);
}
catch (DbUpdateException ex) when (ex.InnerException is SqlException { Number: 2601 or 2627 }) // o iERM—Z5]
{
throw new ConcurrencyConflictException("ZRM—MIRE] > E—HEELEHBT o, ex);
}
}
F2z0ReA -
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B BTHE HItEERE

i

® R RowVersion BEMIREE EF Core ZE4 UPDATE B¥ » WHERE RHFAMZRRIAE ; ERFRERHIREREERN » EMMERERE
eIk

@ —RIFHEAAIFRE INSERT « UPDATE ERI—ER % [E 06-2 19 ® : RRIHFR2EBERK

©] DbUpdateConcurrencyException : TERASERT 15 > WK 0 06-2 19
3|

O] SQL Server #4532 2601 (FE—ZR5) ~ 2627 (ME—#IR) PINE—RRAERM G FESR « F—R4MBELCH

rowversion fE&RE L Base64 {¥3R o Security/RowVersionField.TryDecode FH Convert.TryFromBase6uString FRRENIFESRMILT 8 1iI7c4H » SKBEF Controller [B]
400 ©

HEMEE | B Convert.FromBase6uString(rowVersion) EiEE — [EEMHNNERIFE FormatException * {ERAEEET 500 - KEBTE—hRMEERE (B (B
REER)) ©

FERRSER | MERIERRRZE » —ERD) - —EBEIEENL ; EREEMAIEK not-basesu !t FEHFE] voo ©

SR T/EE - TREER (15 9i8)

By © fHE 06-3~06-5 W={EERME » UKk FRERH -

ReviewsController HIIZEBI(E :

// &ifl/06_API_LZRiXEEEIEIREEL/McpPlatform/src/McpPlatform. Web/Areas/Admin/Controllers/ReviewsController.cs (i /fEl4ERERE)
[HttpPost]
public async Task<IActionResult> Approve(int id, string? note, string? rowVersion, CancellationToken ct) =
RowVersionField.TryDecode(rowVersion, out var rv)
? Done(id, await publication.ApproveAsync(User.GetUserId(), id, note, rv, ct)) /] o BZE = BAE
: BadRequest();

// #ifl/06_API_EEUAEEIEIRET/IZ/McpPlatform/src/McpPlatform. Web/Areas/Admin/Controllers/ReviewsController.cs (Done)
private IActionResult Done(int id, PublicationResult result)

{
if (result.NotFound) return NotFound();
TempData["Notice"] = result.Message; // o BIh -~ B4R - BRI ERFTEERETES
return result.Succeeded
? RedirectToAction(nameof(Index))
: RedirectToAction(nameof(Details), new { id });
}
F230RER -
125R T +EE AHEEER
® BiZE | dNEEAS S REELE MEZE W BEERINERE
@ RIEIFERE ; WIERNERER—HEME - BRREA FHREHBEEELIRGE « EMEERGEIRITRE
TFZ7E Admin/Apis/Retire/{id} : GET BERHEZRE (ARAS - FA2 « RAMNIEL rowversion) » POST IO RetireAsync o FAZFEFZ _ReviewHistory ZPOHRIREH

GetHistoryAsync SH=ZERE — EE (ApiPub'LicationRequests) ~ iZEBIR(D] (ApprovalRecords) ~ TR (AuditLogs A Action = 'RetireVersion’ )
— KESEPT 0 FEFOEBEHE -

FRER (AEXER) | REEREN v TERRAZE - IMEXEREREA - ; HRER > B TR XAFRBEEH vie | /Catalog/Details/u R oy °

&R

HESHE > RAEZEIN -
O EBAGERBANREERE TX38) %8R ; Hi% POST /Member/Apis/Submit/{id} thiIE4R
O BZHPMRSTEARB S /catalog/Details/{id} #PERE ; EETHIR
OREFIEHTEAGWET ; REETE CHFHAEERIREIER
OR—4EEMIIZERE—REMR ; ERE ApprovalRecords ZERMHFRE 1E
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UTHRERAETRHEREFINRX

AER (FERRESIEX)

%% 155 500 » HEE System.FormatException:
The input is not a valid Base-64 string as it

contains a non-base 64 character..

FERENRRRATE

S 2601 .. FEMUME—ZS]
'UX_ApprovalRecords_PublicationRequestId' 7£
% 'dbo.ApprovalRecords' HIHAEEMZRSIEE
#71 - EEIZRSIRERZ (9) °

MCP Server ;RIEFAREFM (30HRS)

&

FEIEURAIAY rowversion #EUE (SARNEEREIN

= HTML 4REBEMY s#x2B; AR +)

JavaScriptEncoder.Create(UnicodeRanges.All)

EBkERS 5%

HiZA SQL EE BRI BRE—EBRICH

RIE

FA RowVersionField.TryDecode ’ %B[EI400 ; AR
KRS HtmlDecode BEEUMMIAIE

TRER LB T ER L AR
JavaScriptEncoder.UnsafeRelaxedJsonEscaping ;

Razor EitHFHI G HTML 4558 » 5275 XSS Ak

ERENERNRETENF ; B REHMS



Echely (15 988

ERUWUEE | RIDERRATAIER ; AREEXEREESTIRET ; BROETARERER o

A

1. RIZERREREER | XFE - 1ER] ) REAFTR /Catalog/Details/{Hias 1d} 153 ded > ARBRESAFE ; WEBE—4EULSE 200 o RETERIIEE
SEE V1 D B/IZP deu ~ AR 200 o

2. AREERETEEERES | AMELEREEITRER—HRG » —ERY) - —@EFE NEHEER0NEREMARE ; FRER—RED IEHXERE
= lApproved] > FAEE#EEIZ o J © £ SSMS #4T SELECT COUNT(*) FROM ApprovalRecords WHERE PublicationRequestId = 9 ’ #&SRE 1 °

3 BRENETEREER | MEESREN vl NERKFR XE #8) —RE (BHEEN) —H%EF (#9) — EEH (B 06-5) - HEMNER -
ApiPublicationRequests %! (#8 Rejected - #9 Approved ) - ApprovalRecords i3l o

4. RME:E | BEEECEEEROERIEE—Z AP BRRERE » MARE ITEERAANEHSBERN AP o | > IRAMRF TEZH) -

[E1Eg : ARRSEHARAEASH Service ; EBEFIRIR  ROELLEHIRE ; rowversion IEERFFZE » FREE—R5 BT EERLER | —REFEMZ—ERS - T—E7 (Section
07) RIES—FRE — GERACHDERN APl > ZERE ApiGrant

IEMRRIE

o EF Core BRIR}E518%€ —— rowversion ~ [R¥A{EE DbUpdateConcurrencyException ©
o EFCore &% —— SaveChanges BRI 5 E2BERERR

o SQL Server Efi#EER5| — EHREEME—ZR5 | BRCFERPRE] o

e SQL Server FOR JSON —— PATH * WITHOUT_ARRAY_WRAPPER 3ZEIF ©
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https://learn.microsoft.com/ef/core/saving/concurrency
https://learn.microsoft.com/ef/core/saving/transactions
https://learn.microsoft.com/sql/relational-databases/indexes/create-filtered-indexes
https://learn.microsoft.com/sql/relational-databases/json/format-query-results-as-json-with-for-json-sql-server

CHAPTER 07 B - AP LREIRIEEZ

BT1TE

AP HAys B 3

FAi& -~ BAsERRZS « AREAR « §EFE  Scope ; Approval 2 ApiGrant 3 ; EFEEE ~ EAERE « EEEEREE] « Grant i1 EHEH

HERRIARE ) ERTEIEMR S EENERE

120 5388 | #1220 - =EE25 - EF 60 - BEl 15

L 1 3 L. 1 1 1 |

HOR7E Grant | BEREFEEEN

SRIERE 2/ (120 H8E) EEMR  PH B PREEERE #HHER  66)/07_APIERRERRIEEX
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ERIEEEETT 5 REES ¢

o EEEH(EEBFRTRUEARE > HERR - FENENEE - SREELEIREE (Scope) °

o GRPE IEIZAER ] (ApiAccessRequests + ApprovalRecords ) B TEFE#E) (ApiGrants ) A EDHE » W MHAVRELENE SEMELHRER
o MER—ERZAN5EM THAZAZE + BHZCER + 1L Grant) » W EBTEEELLRAER AR E L NEE o

o FREREM—ZRE|EEFEE - A rowversion EME—ZRS$EEERZAE - WERAMELITARREE—E Grant ©

o 1HEH Grant FY REURHERAS - RAMNPBRZECRTETE o
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o 5Ehf Section 06 : AEEFRINRAFLIRE (MmEs vl » REEH v1 » [RFLERIL vI » BEEREH vl - RERBEREH V2) °

o Section 06 B rowversion 2§l « ConcurrencyConflictException - RowVersionField ; ZSEEJTEREIMKAIEIUM—R o

o Section 03 B IX_ApiGrants_SourceAccessRequestId (—fFFREERZ—% Grant) £ Section 06 FBSEEIIHI UX_ApprovalRecords_AccessRequestId ©
o ZREETH—ER Migration ©
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B (20 588)

A EEMZ RIEERE

Section 01 KIS : TEEMARIHAAURENS API IR0 - KB TIBEEME | FEETIUR(E API iRZ - RKRMEAS - APARE - AEREYIBRSAE %

ERRARARI—EERE (ApiGrant) - EEEFRIPFANMAR « B « 38E - ATLURE  fEREEE -

FREREA(E PR I E AR RVRR S - 240 API 78 ¢ v1 BT » RIEEZREHN 2 MEBEWHF (KM | MRETEEEBMRAERRIZE)

SIS
i AiEE HiERE
Jazhed 10~500 F BEEERTIRENEERE ; BEERTEN TRARBER) AH
FENERERE 1~365 % ERE—ERIEE - 88 DRARR ; FIEESHSHE
FENSHEE 1~10000 & Section 11 U= AR BIR > ATERMIER
#PREE (Scope) BAIRA tools:call {EREA S ; Section 10 B OAuth Access Token thE#i51E Scope 7 AEMFIU T A

EEEER T LUCHIRMREAERE - EFEBBRANUT — FRRERNER » FRZIRGET -

BREREERAESRE

TER—EARBNTEEME - BNRIEIE | © BN - 2REHNRA Grant ; BAENAR TEB&H -

(3 B335 Approve
d

+ ApiGrant Acti
ve

12—

@ fERERE

Pending

@ B335 Rejected
7875 Grant

07-1 1BfFFFEEHEENL BB

IR EREME SRAREE
® FiE ApiAccessRequests —3l » Status = Pending g8
@ BIEEERR - Hif - 8E BEiEE

® E3EEZ Approved - ¥7i% ApprovalRecords - ¥fi% ApiGrants (Active - ZHAR - 2EE) > FA—@E3ZS EEE

@ ERZEDN Rejected  #it¥ ApprovalRecords (EIEMH) > FEIL Grant sEE
® #84 © Grant 28 Revoked > 50 FEFRIEARE ; ZUHA © ExpiresAtUtc BiB > Grant BIAKR BEE R
DERENTRE

o TBI% I FERE TT/HEVAMERR? ) > TRE O NEZCHERRRAN > FAH Grant REHES -

OF: ¢ =EElx]
Grant 2%4

HEs*
AccessService.ApplyAsync
AccessReviewsController.Details
AccessService.ApproveAsync
AccessService.RejectAsync

AccessService.RevokeAsync

o iR MIRTERERAEA) HE—IRE ! Section 11 BRIFMUEZE Apicrants BRE Active BREIHANB—F) » R IBFHFNESE -

o WEHBEMERE | Grant WIHR B AT LUERE - ELMHERS « MK Grant ; EMF—ETERE o
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FLLEE @ XS

T

i BREME D

GEERMR XY MR — T E R EREEME—ZR5| UX_ApiAccessRequests_OnePendingPerUserVersion : (UserId, ApiVersionId) 7f Status =
BREA ] 'Pending' HI%hlE—

ZEEHAEM Grant FE—hRAE S NI ApplyAsync #c& HasActiveGrantAsync > BTiiELB
X ARG
M EIEE R ZE MZ Grant $—38  FAAM rowversion ([ Section 06) ; 8838 : IX_ApiGrants_SourceAccessRequestId £2

UX_ApprovalRecords_AccessRequestId

EEEFEHE—R  HETEGrant CheckReviewable IBEERFEMERR Pending
LY

EEIR— R HIR (BT NWEE ; CRENCRENEETZRG > FAUREERTUEE - HiEhrUEEE o
PREIBLEEFIE

o IHSHEARIEAZES) Section 11 A GEIEEEIFM | AREBETREER ; FIUE TFHEETE Section 11 ©

o AEBFTTAM TEIHRESHBGIRES ) AIBHE © Grant B9 Status {32 Active » {B ExpiresAtUtc BBFMRBEN ; BEMU T I BEIH FEm o HIE—2A T Active
B KEIH -

o BEEXRRAAE Adnin AEFRAEFEI APl (Section 01 (WHEIRR) ; BEEEEHCEM > 8HHE > MAFEBZE KRS o

o ERIEM IDENTITY FUKSRER BEEBRARGEIN » AT Grant ~ BREERY Id BTREBKSR (FREETTEAILIR Grant #1 ~ #4 ~ #5) - BRIERRR > AEH |d SHEEHIEN
BEELBEK -

SR
$37 BsEREA HEARERE
fEFARREE B EERERRERANERFES ApiAccessRequests
fEF# (Grant) RABEE - AHIIREAEENIEE ApiGrants
Scope fEFRRE AT tools:call
e BEEE—EEBIRRIRAIRY GrantStatus.Revoked
BRI Status = Active E ExpiresAtUtc TEFRZR HasActiveGrantAsync B9f&{H
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HEmmaE (25 9388)

TEEE | MNER TRRTEREM v2) RERE  EREERT/E MBRE vl WENSRF  UEHEE ; RE7T TRNPFEERE) & Grant B12) MESE
H > BEREREERENANHZER

TEELER

1.7E #50/07_APIfEMEALISIEEIZ/McpPlatforn T dotnet ef database update .. ’ BItHE Applying migration '202609261133uu_AddAccessReview'. ; FBEX
B o
2. IM/NEEEA 5 B /Catalog/Details/5 (KRRIBIRE v2) > % THAFERAL ©

MCP Server API & APIHEE gE$A M
2
Qi FHES B sesmmennve aeos : 1)
nE ZEES BEERE#E (Grant) - EREODUIZELLRREBRWBR—BNEVINEE -
e API BLERZ
212 AP| FRHAA
E R YIRIE R IR R R E
Yz
WFEN4CEE ( Section 13 )
FEMBEYEBE (X) FEMBHEE (R) EPREE
30 s 100 tools:call (I TE)
U

© 2026 MCP Server APl ¥& | EiEigE

B 07-2 (EfFFERE
EmE

1. OEREE TREFEHRES v2 (REE © TEE)) - REENREERES o
2.@ TH#HRA : =V 10 F » ZHAT DataAnnotations & —X » Service BIRE—XK
3. @HARITERR 30 X ~ ¥EE 100 R ~ #EMRFMEIETE tools:call - BHEERE—EEIE ; B ABENREXEHEME > Service [@ TBATRBAM tools:call #EREE) o

4. @RANF TEEEAARELLREEEMNMSNE DR | SRS BB ER TR
5. UEBREEA - AR MEAREEZ —» Z/\BEMEFE 48
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MCP Server API ‘F§ APIBi ZEh) SEBEE

E=3

p—— S #8 2 — mn v
ik

MR SR A BEENEE ($°8) BEXY BESHRE
AP| &32
h‘ #mE 30% 30 100
R mE  SHA10% ‘
o= #[E tools:call et (BE)
EReERL i

HREE Pending
Grant &2 (2% Rk =Ave T

EE8%E (Section12)

BXEER (%E )

© 2026 MCP Server AP| F& | EIERE

07-3 EBREFH—IHRAFAE
BEER
1. OKRBFEAS | B - H9R8 « S1E « 8E > LURRABARE [V B8H) o IRAETHFRR TR SEGHET BTR EBIRIER -
2.@ TRHEXRY) TRESHEE) ARASEENET  BAERT nax  BERSBHENERE - BAWA 120X (FFI0X) 52 MAEREBER 1~90 (RF
BIBERBRIRED ©
3.® TRCHIEEITIE) | ZTERRE—ERSANRIL Grant ©
4.@ TEIEIRE (BiF) ) EAFHREPFAN TRERFRZE) -
5. UE/NBHEA > GEFL > THRRFREE -
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MCP Server API ‘& APIES# ZEFDH

G R H S B RE

B HER "HEEVNEZER,  AEZ "REEARER. - MEDR | RERBHNEIRE - ELERNE -
A9 AP SRR
— BEREL vl 5% #8 | 2026-09-26 19:34 | 30 X - §H 100 %
BN HEER BATEE
—
ﬁ‘ Ej\ E:Emiﬁ&g

Tl 40 42 o
PP (Section13) BREH v1 =i #2 | 2026-09-2516:00 | 90 X - &H 500 %

R BT

230X - §H 200 R - Grant#4 - & 200 X - # 2026-10-26 19:35

BmE vl #5% #1 | 2026-09-2116:00 | 30 X - EH 100 %

RS CES BATEE

FRIARARE - EATE - © S ) Grant #1 - B 100 % - % 2026-10-2117:00

© 2026 MCP Server AP| F& | EIERE

[E107-4 BEEECHFHAERALHIERE
£

1. OS2 EamiH £ THRFEER) > G TEARE -

2.QEREAVIRE AL AR Tv Btk (B8 THRRE > EESE ) > 6 10 Bl — BERE 07106 : PEERE » FRANT -
3. @RRIEEM v1 FREE #2 1 FAEE 90 X ~ §H 500 K > Al Grant #4 A& T H 200 R » 5 2026-10-26) — EREMER 7 REHRH o

4. @R EEMEREN v1 RS 48 | HENRENRE 0 T T B T RARE -

5. UEEETTR TGrant B ©
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— Grant %8}

BnE 3 EFERANE - BBEROUSERE  RANRBEEZELHELE -
AP| 32
EREHT # @H  API AR HHEE RRE i}
LEREZ 5 #ieEn
X 2026-09-26 19:35 -
dii L - 202611251935 00 YR i
#4 tools:call
Grant 18
PR . 4 FIEEH
ZEEIE (Section12) ) REEM  126.00-26 1935 -
@ FBE vl 0061026 1635 200 v B
#2 tools:call )
1 BmEH
e T lu 2026-09211700
S v ~ 2026-10-21 17:00 REREE . BRDeE -
#1 tools:call

© 2026 MCP Server AP| F& | EIERE

B 07-5 #% Grant B

EMEER
1.® T4 WTAR TEEFE #--1 | 52 Grant SR CHARER » —H—-o
2. QFBMHARI © validFromUtc ~ ExpiresAtUtc > WA EBERIFAT o

3.OMEE TV AR N 1o BHEEE (MERE) 5 Active EEBHANGET 1 SR -
4. @HSER © ABEAXRE Grant B TRE BANER TEEH) %8 FEZEEHERIER -

EIEEEMR | ERMERIL Grant

ApproveAsync 7E McpPlatform.Core/Access/AccessService.cs ’ B AccessReviewsController.Approve PERY :
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// %af/07_API{EFEERIZIEREIZ/McpPlatform/src/McpPlatform. Core/Access/AccessService.cs (ApproveAsync)
public async Task<AccessResult> ApproveAsync(string reviewerId, int requestId, int days, int quota, string? note,
byte[] rowVersion, CancellationToken ct)

{
var request = await repository.FindRequestAsync(requestId, ct);
if (request is null) return AccessResult.Missing();
var refusal = CheckReviewable(reviewerId, request, requirePublished: true);
if (refusal is not null) return refusal;
if (days < 1 || days > request.RequestedDays) return AccessResult.Refused($"1ZEXBMER 1~{request.RequestedDays} (FAIBIBEENIK
#)om);
if (quota < 1 || quota > request.RequestedQuota) return AccessResult.Refused($"1ZEZEEMNER 1~{request.RequestedQuota} (FAltBIAFEERIZE
BE)e");
repository.UseClientRowVersion(request, rowVersion);
var now = clock.GetUtcNow();
request.Status = ReviewStatus.Approved;
repository.Add(new ApprovalRecord
{
AccessRequestId = request.Id, ReviewerId = reviewerId, Decision = ReviewDecision.Approved,
Reason = string.IsNullOrWhiteSpace(note) ? $"#Z# {days} X+ &H {quota} Z°" : note.Trim(), DecidedAtUtc = now
1
repository.Add(new ApiGrant // o WEFEIL Grant
{
UserId = request.UserId, ApiVersionId = request.ApiVersionId, Scope = request.RequestedScope,
ValidFromUtc = now, ExpiresAtUtc = now.AddDays(days), Quota = quota,
Status = GrantStatus.Active, SourceAccessRequestId = request.Id // o 1EERRRE (H—)
1
repository.Add(Audit(reviewerId, "ApproveAccess", "ApiAccessRequest", request.Id,
$"1Z# A {request.ApiVersion.ApiDefinition.Name} {request.ApiVersion.Version} {days} X:#&H {quota} X", now));
try { await repository.SaveChangesAsync(ct); } // o ERiE ~ BIZ4HR ~ Grant —EERIHE—IEEEIE
catch (ConcurrencyConflictException) { return AccessResult.Concurrent("E{HAMIBEWEMARIE » FERBIPRBERET"); 3
return AccessResult.OKk($"Ei%f > L {days} X+ &H {quota} KMERHEE-");
}
23(sR8A :
B MTHE HEERS
— CheckReviewable(.., requirePublished: true) EANEIER Pending ~ BIZBEARERHBEA - IREANMRERT (RFE=)
KR~ BEEFABBHAENETF SAEARR > FRENNES
® TERREMERETIG Grant | AMEARIRIEREE > TR = IR + ERE Grant RTEEEEL ; BRAHMMSEIZE new ApiGrant
@ SourceAccessRequestId = request.Id IE—R5RE—HERBERD—E Grant > HEEREIZAENE Grant IXEIEVAVERAMR AR
® —RFE rowversion B2 aME—ZR5 | EZERT > FEAS « BIXACEH: ~ Grant =F—ERI1E

BITHER (FERER > MUBEELITREWNERNREEHHE #4) !

EIBE A > /Admin/AccessReviews TEi%fE » AEIL 60 X SH 300 REVERRE
EIPE B > /Admin/AccessReviews/Details/4 FEHBFERIBIEREMARE  FEMBEREBEEMT o |
EAGE #U B Grant FE{ @ 1; BiZiCHREH 1
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BERE (60 5iE)

ISR | 4601/07_APIfEMEFELISIEEIZ/MepPlatforn/ (i Section 06 8B E EIN) o ZANEEFTHIE Core BY Access/ ( AccessContracts.cs
AccessService.cs ) ™ Infrastructure B9 Access/EfAccessRepository.cs £2 Migration .._AddAccessReview > Web BIEE M AccessController HMEEE * B
AccessReviewsController “ GrantsController EA={EEM ; ARIFHENM L TERAMFR) %l

$EE— EHIEAYIEPREEE « rowversion EM—Z5| (10 4iF)

BrY : ApiAccessRequests 2% BT RequestedScope * RowVersion ’ i N—{E EfEEME—ZRS] ©
BHBM public string RequestedScope { get; set; } = "tools:call"; E public byte[] RowVersion { get; set; } = [1; ’ sREMEEIA :

// &/07_APL{EFFREREEREZ/McpPlatform/src/McpPlatform. Infrastructure/Data/Configurations/ReviewConfigurations.cs (ApiAccessRequest Z§43)
e.Property(x = x.Purpose).HasMaxLength(500);

.Property(x = x.RequestedScope).HasMaxLength(50);

.Property(x = x.RowVersion).IsRowVersion();

.HasOne<ApplicationUser>().WithMany().HasForeignKey(x = x.UserId);

.HasIndex(x = new { x.UserId, x.ApiVersionId }).IsUnique()
.HasFilter("[Status] = 'Pending'") // Section 07 : RA—AHRE—hRAREE—HFEHRA
.HasDatabaseName("UX_ApiAccessRequests_OnePendingPerUserVersion");

e
e
e
e

F230RER :
BRE MR ATE
IsRowVersion() Fii rowversion Bl > SQL Server BEA&EEAE 3 FtEE M EEE R EZE— AR RE— IR
e —%35| (UserId, ApiVersionId) RTE Pending %lFRME— BEEREL > BRREE®E « BiieERE

E%x Migration AddAccessReview * B RequestedScope B defaultValue # " BZAX "tools:call" (BRAERBMMEIREETZEBEAIME—RMEYA—@E) o

FEHRSER © SseLect Id, RequestedScope, DATALENGTH(RowVersion) FROM ApiAccessRequests BEAE 3 5IEZE tools:call £ 8 ©

P XHEE (15 918)
B SERHERE » Service SEIEFIA X ILAYIETR ©

// %a6/07_API{EAERERIRERIZ/McpPlatform/src/McpPlatform. Core/Access/AccessService.cs (ApplyAsync)
public async Task<AccessResult> ApplyAsync(string userId, AccessApplication form, CancellationToken ct)
{
var version = await repository.FindVersionAsync(form.VersionId, ct);
f (version is null) return AccessResult.Missing();
if (version.Status 7 ApiVersionStatus.Published) // o FEERAEERINRE
return AccessResult.Refused("RAEERFEE MR - ");
if (form.Purpose.Trim().Length < 10) return AccessResult.Refused(":AEEERARARE (B 10 F) > BEEWRILHERSZAE");
£ (form.Days is < 1 or > MaxDays) return AccessResult.Refused($"BEHEARINAER 1~{MaxDays} X°");
if (form.Quota is < 1 or > MaxQuota) return AccessResult.Refused($"ESHZEEMER 1~{MaxQuota} Fo");
£ (form.Scope # DefaultScope) return AccessResult.Refused($"BATRBIK {DefaultScope} HE[REEE -");

s

s

s

var now = clock.GetUtcNow();
if (await repository.HasActiveGrantAsync(userId, form.VersionId, now, ct)) // o BEERIRERTUERE
return AccessResult.Refused("{REEERAEEBMEVRE - B SARBSHEABEBRFE - ");

repository.Add(new ApiAccessRequest
{
UserId = userId, ApiVersionId = form.VersionId, Purpose = form.Purpose.Trim(),
RequestedDays = form.Days, RequestedQuota = form.Quota, RequestedScope = form.Scope,
RequestedAtUtc = now, Status = ReviewStatus.Pending
3;
repository.Add(Audit(userId, "ApplyAccess", "ApiVersion", form.VersionId, $"ER:E{#M {version.ApiDefinition.Name} {version.Version}", n

ow));

try { await repository.SaveChangesAsync(ct); }
catch (ConcurrencyConflictException) /] o 1EE T—A—hRE—HFE E—R5|
{
return AccessResult.Concurrent("{REEERAERS—HRFENFFE » BEFEZER "),
}
return AccessResult.OKk($"Bi%EH {version.ApiDefinition.Name} {version.Version} BUfERER:E-");

F2IUERAR -
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B BT HE HItEERE

@ hRZS 7B Published B ETRNRATERS ; BAFFE THRORRER v1 152 TRAERAESRRIRE ©

= FBi& ~ REL ~ §8 ~ Scope BIAGE RERY DataAnnotations FILAARHE (H1% POST) » Service MMEfERE

@ 28 TActive BXREIHA B Grant FEAR TAT/ARAERES (ER Grant 41 BX) 55 MRHNEERFEHERRIRE )

® W—RS|IEREALENS BRAEXAE IHREGEHHE BN  ATBRELTRHMEZRBEET NRA); KEH—RSIRET S

BB AccessController.Apply HI POSTIE uUser.GetUserId() EFEAEA > WIBREFMA 22 »» #HZ (Section 05 W) ©

TR (REXER)  MNEEEMRREEANFE — F—R BEH FREH VI ERHFE -1 F2R BHEEEEE POST) INEEREEE—HF
TR > AETERER o 1 MEFRAEITELRB LENPRF > BRERE 1 HHFE -

PER= BRERHE (20 Hi8)

BE o (REETREERER) KA - BiHBHARERE—ESE o

// %6f/07_API{EFEREAIZIEREZ/McpPlatform/src/McpPlatform. Core/Access/AccessService.cs (CheckReviewable)
private static AccessResult? CheckReviewable(string reviewerId, ApiAccessRequest request, bool requirePublished)
{
if (request.Status #* ReviewStatus.Pending)
return AccessResult.Refused($"EEEERE M{request.Status}) > FREEEEIZ");
if (reviewerId == request.UserId)
return AccessResult.Refused("REEiZAAREHEHFE - ");
if (requirePublished && request.ApiVersion.Status * ApiVersionStatus.Published)
return AccessResult.Refused("BERAEFRRZE (B K& » FEEREER 5 BRE - ");
return null;
}
23(sR8A :
BE = B[ pid::|
A ZERE Pending v v FEBR—UZE > BAEE NEHEREER TApproved) » FEEEREZ © 4
BRZETRHEA v v B Section 06 B9 TRGBIZARNEEZEM) HEE
hRADZ B v X EEERIRAIE TR | FREi%f > (B EREREREE A4S > PIUA requirePublished 2#ES

84 RevokeAsync B=4ZE : Grant Y Status P Revoked ™ 58 RevokedAtUtc B2 RevokedReason - B—EZEFEIZACEE o © AR FAE B TIZACEE o

FRRRGER (ANEETEA > HEY Grant #1 BREERE) !

Grant #1 : Revoked ; B35 #1 : Approved ; FRzE #1 HEIZAcE: 11 £

HEER T/ PAEPFEERENA vl 0 AINEN GREYERES #8) - ERE&RE A K Grant e

SN EANEELH Grant BIE (15 HiE)

BE : B8 07-4 ~ 07-5 MEEME °
TERAVERRELRE ) BIDSHRANTESEMN Grant (FAEEA) HHER—5 » A LINQ BY left join :

// #f/07_APL{EFERERIEESEZ/McpPlatform/src/McpPlatform. Infrastructure/Access/EfAccessRepository.cs (ListMineAsync)
public async Task<IReadOnlyList<MyAccessDto>> ListMineAsync(string userId, CancellationToken ct) =
await (from r in db.ApiAccessRequests.AsNoTracking()

where r.UserId == userId

join a in db.ApprovalRecords on r.Id equals a.AccessRequestId into decisions

from a in decisions.DefaultIfEmpty()

join g in db.ApiGrants on r.Id equals g.SourceAccessRequestId into grants // Grant LURIREREEEEIZR

from g in grants.DefaultIfEmpty()

orderby r.RequestedAtUtc descending

select new MyAccessDto(r.Id, r.ApiVersionId, r.ApiVersion.ApiDefinition.Name, r.ApiVersion.Version, r.Purpose,
r.RequestedDays, r.RequestedQuota, r.Status, r.RequestedAtUtc, a % null ? a.Reason : null,
g # null ? g.Id : null, g #* null ? g.Status : null, g ¥ null ? g.ExpiresAtUtc : null, g # null ? g.Quota : null))

.ToListAsync(ct);

2R -
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Bi& EAREEY SQL HItE

where r.UserId == userId WHERE r.UserId = @userId HEBCHEHE

join .. into x + from .. in x.DefaultIfEmpty() LEFT JOIN FENRFRABZLE - WREREE Grant > HEFIHK
g # null ? g.Id : null CASE WHEN .. END LEFT JOIN 2B 2512 NULL

orderby E7Ef select new MyAccessDto(..) Z&j ORDER BY

HIEMFEIIN DTO BMEFEESHE - EF Core 817 SQL (R (B R#HR))

#%E GrantsController.Index BB RTFRFRINE Viewdata["Now"] > EEMA I Active H ExpiresAtUtc = now | BEm I BEIHAL ; BEHREXE| Revoke * RAZE
HEWIELE -

TEHR4ER | EEHAE 07-407-5—% °
BRER,

WEER » (RAEZFILL

ORRRFAES THAEEA) &2 RBARTEAEEAR

O E—hRAEETR RS > BEERE 14 Pending

O %A% ApiGrants £—3% > SourceAccessRequestId ISEIFRH ; BO&RE
O fiHE TRERERIEE) ERNE (v B - ARER T B
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UTHRERAETRHEREFINRX

AER (FERRESIEX)

$TRIEBIZESEI 500 © System.InvalidOperationException: The LINQ expression
'DbSet()..Where(ti = new AccessCaseDto(..).RequestId == ..)' could not be

translated.

BEE AR FILARIREHIR Microsoft.Data.SqlClient.SqlException (0x80131904):

#RELME—Z25| 'UX_ApiAccessRequests_OnePendingPerUserVersion' TE#ff
'dbo.ApiAccessRequests' HFIBAEENERSIRERT] - EEMNERSIRER (member-b,
2)°

Grant B9 1d FEE (#1 ~ #4 ~ #5)

LU CONVERT(varchar(20), RowVersion, 1) 23] > rowversion BBRZEH
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&

% select new AccessCaseDto(..)
%% B .Where(c =
c.RequestId == id) : EF Core %I
BT 2 Y EMER (L

E—ABE—tREEEFERE (FW
BEARALATE) - 35— IR EpisEnE
—%R5| ; EF Core ERHAWMIEIER
YaEEERECE B

R 5 El1E sk ME—3R5 [1EZERF > SQL
Server ESFCH AR IDENTITY BERE
[l

BT - FRENEE

RE

B ~ BEFRTERFZA
CaseQuery(r = r.Id ==
requestId) BIRHIEREERRL

ERENRE > FREFINE R
HEERABEA—HFENHHA) - B
ERHERT M EIE

ERRR ; FEA |d BERTHEER
SRS

E## SELECT RowVersion Bf
DATALENGTH(RowVersion)
8)

(F&%s
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Echely (15 988

ERUIRE | IOEA I Grant ; EREREAHFERIZDEFEILSEER o
s
1. BOEA I Grant © EH—{FEE5%E SELECT COUNT(*) FROM ApiGrants WHERE SourceAccessRequestId = <Ef3E Id> 18 0 ; BERE 1 ; B—HRELIMNERE
YRR o (REREABEMNENRISTERARS 0) ©
2. AREREHFEISERE | A IRAEERR (EIFLITEL) > Pending MEERB 14
3. AREW|ZEFRRIUEERER - MESEE TIESEEITIZRER—RE - —ER) ~ —ESE TRIREREMARE) ; BRBEZESE ITEERSEZ ©
ApiGrants iz} ApprovalRecords HZBRFEERBL1E -

4, RIMER:E © 72 SSMS HE A Grant BIFREEBHTIE—2 Grant ( SourceAccessRequestId FH[E]) > #4ZB5E] HE 2601 ..
'IX_ApiGrants_SourceAccessRequestId' (Section 03 BERI)

[ClEE : BREMERRE « 5 ; WENR—ERZEIL Grant ; TEWZE) 8 NRETR) 25%E ; EREAE—FRS|L rowversion T o T—B7T (Section 08) BitA
BRI E35F ¢ APl Gateway R EZERRRZASAEHEER > TFH%E SSRF ©

IE{RERE
o EF Core t83&HIBEF —— GroupJoin £ DefaultIfEmpty EPAY LEFT JOIN o

o EF Core FFinEA(RARESST(E — WBLE LINQ SEEIAR SQL - BIRBNBEAISHRR ©
o SQL Server IDENTITY E1¥ — B EEHBERISEELE o
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https://learn.microsoft.com/ef/core/querying/complex-query-operators
https://learn.microsoft.com/ef/core/querying/client-eval
https://learn.microsoft.com/sql/t-sql/statements/create-table-transact-sql-identity-property

PART 3

F=R

Gateway ~ MCP ¥4 OAuth

S08~S11

LA API Gateway ZZ& M0 EiZ0ERY _Eiff » 1BE & #RhRASBRETAL MCP Tools » &8
OAuth 81 PKCE :EEE Connector EiFWHER S > WESR T AR SRS
PERE - RRZASEAZEE o

AP|GatewayfZ 2170y
HttpClientFactory ~ B ~ BUH - $EsRBRET - H{RE « SSRF PR AR ; ApilnvocationService ~ BUZARRASAB AR ~ IBHEIGEEATHE
B - iEeEnt

MCPServer£iToolsPist
B 75 C# SDK ~ Streamable HTTP - tools/list * tools/call ~ Tool % #& - ##itE2 inputSchema ; #£3Z /mcp ~ HE#HARAEIL ToolDefinition ~ T
BIF034E APl Gateway

ConnectorOAuthf1 e 5igiE
#85E Cookie £2 Access Token B9 R ; PKCE ~ Redirect URI ~ Scope ~ Audience RERH#ERHFZ ; ER Openlddict IBIEREEER - B
Client ~ L4 Issuer + Subject #fEG &

B8 T ARSI E
HERRIRIBS 5 SXOFIUEHERIE Grant « Scope ~ KRz + BERAS - MIRSIRAFERE ; SLAIMARES - RFHRESHE - Rate Limit » HIS4H
RIRERSEAS ~ SRR IR —ER(E
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CHAPTER 08 %=/ - Gateway » MCP £ OAuth

£ 8 &

APIGateway¥#l %z 2 IFEnY

HttpClientFactory ~ 1B ~ BUH - SHERIRET « 4 (R5E « SSRF BB AR ; ApilnvocationService » BUZERRANAEH B « IBHIGRIAFPEE - Rt

Section 08 | AP éatev;ay HER2 0
PRI ER—ERIF - AR

120 5388 | 8= 20 - TEE25 - EIF60 BRI 15

T2 23 a7

mtps://apil.example 7l7 API Gateway —

hﬁps:llapilexample

3 s s ‘" = s s S s s

R BWEE - BIBESE | FUERFTEL

RIERE 2/ (120 i) EEMRRE TEOFTUEG—EREE HBHAER  §6f)/08_APIGatewayRR 2
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ESeiEEEETT - fRAES :

o B—{@ ApilnvocationService > sEFTA%S LiHIAFIUERER—IKES | MUK R4S ThiRZS Id + 280 > URL » Method ~ 1358 » /BB 2 EH EERIIRASRTE ©
o EEHFIKRFIRE | RABEER - 2ERESZEN JSON Schema ~ IRENERERATFBEERN ; EA—EFREMBRIEHER -

o GRBA SSRF @t » WA SocketsHttpHandler.ConnectCallback FEEEARE TIEEMRRIMEIFAR « B - BiprPEERMINAYAEE

o IBLEMFRORTERRL GARF « EAR L  4xx/5xx ~ B « EIFEAK) BRETAREER SRS » WAZRIFIE—ZER Correlationld B Apicalllogs ©

o REAAMTEE POST REENEH + AHE—EH Idempotency-Key > WEAIF—IBREXFIFE—RIE o
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o SERK Section 07 : EERAIARAER Grant o ZNEETHY Gateway BEARIRE Grant (Section 11 Z10L) » A& RFEAKEERE AR o
o Section 01 B=37&E APl ( http://localhost:5080 ) EARRFS T &Y Idempotency-Key - confirmed #RHI ; Section 05#Y ISchemavalidator E2

ISecretProtector °
o N3 HttpClient #d CancellationToken FYEZASFJE ; K138 HTTP 3xx S8t o
o ZRESTHIGITREE API 2 7 RU{EZET RIS, » ZEMEIE Mcpplatform.DemoApis ©
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B (20 588)

ATERE Gateway

FEAEEE (FMFIEAD) XIFUBIARI AP IRSEMSEE new HttpClient() PP > L I BRFREF—K - #HRSEREE  BREHESE « WULHER
B BRBNRE | REA—ERITMIRR S T MEUsRE - TATA T WEE PR o

FRUAZSERE R B —EMth 5 & EhpEH HTTP 355k —— ApiInvocationService o AlE& (4587T) ~ MCP TA (Section 09) ~ MOUFTIEE (Section 11) #LEIAE o

RO SRAERTE (+EE ~ FRERRE (2

HE HERTE Eh

Z0g0YIERR 7 IRl (R 1d) BEEEEANTA

2HE MO - BAZRTFERRZSEY InputSchema SHUREHRS ; Schema BREILEHIRIE
URL ~ Method [S2:4:8) 703 RO SR AR AL > RLRERY T ST TS
1288 (F APl Key) Gateway MY IRAENNAREE - TIRERIES DB E RS
B ~ EIFEA/NER Gateway :R7E E—%18 AP| EAEIEIEE TS

InvocationRequest E{ER!AIEIRZAIEE URL £2 Header I o IR BRIREMEZE Url=http://169.254.169.254/ - Headers=Authorization: Bearer x ’ ;&
BEMEXAGEEEM -

SSRF : :R{AMRSEHEE TR

SSRF (Server-Side Request Forgery > fAfR33imARAIE) SIERBEZAMBEMBLFER » SENRBEECERTMMS c HREE .

Bz BIF BR

EimrP AR http://169.254.169.251/latest/meta-data/ ES M E RS
AR http://localhost:1433 ~ http://127.0.0.1:8080/admin FRRGERENERENE
AT http://10.0.0.5/ LB NS

FEATE > WEHAOR TE#—Z APL | B EIEMNIHRE URL BT AT o FHRSIE
1. Bi% (Section 06) : BIEEFEFEIHE - PJLURE - BEAGER ©
2. BETEEEASFAE | MITAAREZRE appsettings.json B Gateway:AllowedEndpoints * RERMBIBEREN o ARANIHELEA (HFETHFE) HABFEHRE
—IEZFHRE > [ATEY - gERLSBTMNEERRRSHIEE o
ERETIHE IP | AUN{E/EER > 18 DNS BRITEIFAR AL > BRIFIEAB © B—%1E ConnectCallback 1B — HIFIIE CHRHT DNS ~ B D&ELR > FIIA DNS
ERE 2 B W IEEA4 (DNS rebinding) t72H °

4. FIRBEEEHE - ERFE] 302 Location: http://169.254.169.254/.. B » TERERIBE o

—RIFEEBIIRE

TER InvokeAsync FIREIERF o iFE | O~Q) FA—IEFRER > BARIBER XL > FERFE0ms o

@ 29754 Sch @ BB RSB @ISR IP A ® EtH—R
OiE#AEEm? ema? — &7 — %2 | smms

08-1 Gateway X HZEKAIAIIIEIRE
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R BB

iR

@ VERSION_NOT_FOUND “ VERSION_NOT_PUBLISHED
@  INVALID_ARGUMENTS

®  ENDPOINT_NOT_ALLOWED

PRIVATE_ADDRESS_BLOCKED

UPSTREAM_TIMEOUT - UPSTREAM_UNREACHABLE -~
UPSTREAM_HTTP_ERROR ~ REDIRECT_BLOCKED -

R A ZET

RESPONSE_TOO_LARGE ;

ERNE

Denied

InvalidInput

Denied
Denied

Timeout /
UpstreamError /

Success

FETEUGF

ETRNKRRER v : TEAIRZ MRetired) » FEEMFAY - |

{"keyword":123} : /keyword type :Value is

"integer" but should be "string"
EiFPEERMIIE « zip.example.test EARTEHE
localtest.me TEFER > B#EFA 127.0.0.1

REMTHBNTRERER

SRS R E RIS F & - MT2NFIET (Section 11 REBREFTALZRE ~ Section 13 ME5HEEERD ) 5 Message BARABRIPIGREA o

R - BUHELEH
o EF Gateway: TimeoutSeconds

12 (@)
o HUH :
o Eil : POSTREFBHER - TATHMESE—
o AR o IBESURE BT o

o EER . FiE POST &% Idempotency-Key (MEOYIRAZLA

i alio

e APIKey £ BuildRequest #E7fEE > MAERIIEE
e ApiCalllogs sBf#FAZE ~ Client ~ k7 ~ &R 7248 ~ HTTP ARAE ~ $¥£6F ~ Correlationld ~

/' [EIfE) °

BEZ% | TEEENR

TR IRAT - 324G

REERTE TG EE

o FRIFIEH X-Correlation-Id 1ZFEL LIF > HEERE A IURAR—EREEBEES o

PREEEEHEE

o ZREEFTH Gateway FHEE Grant « Scope * FHE —— 3 LE7E Section 11 iI7E Gateway ATE ° FRLUGRE &
& {trackingNo} EHRESHMIHMBBHARETEBE - BTS2

o AFHAELL ThRAURRESE ) tbH -

ﬁ«_(o

FHERMCHS | RS HARIEAS (K4 :

SHE—RURLEE > ../

(5%)) o HttpClient.Timeout RAIERR > 3 Service HCEI—1E 5 #EBUHM CancellationToken o EfFADEH LXK
B TEin e SWEl (FINEREREER) ©
IEOUIRAY CancellationToken EHLEIFFHY Token EAETE—IE » E—ERFZEEFE PR o
REENAMER TLHELRTTE « A2REIEER DEK) ; BEEXEA4E

JEIUMRTIE o GET $IAIER/ LrIIUE

#LA Correlationld) » RIS IE#RIE =

RO B S A TER R T ST SRR

[REERE -

]

GEMR . %oF 0 AR

o EXRENAFBEBZRBRIEN EFRE > FEA localhost ; FERERDT = REE API AT http:// Localhost:5080/ ..

o ER L ERRA—EIL

EAEE
iR H:EHSA
AP| Gateway FRAESIMNTIRB—HO
SSRF RARSSE B RARETAME
REFRE RETIHMIER » Hef—2IER

DNS rebinding RElew s el =
BEg

Correlationld —RIFOBYBENHE

MCP Server ;RIEFAREFM (30HRS)

ZIRE A B TEBIEARRIER B IFERS 4066 ms (1FERMRIERIRAMATE

TENHEIBIRE  ERRUERE

B LR NERE—ERERNER)

EARERR

EFER) c @R LERDESR -

ApiInvocationService

RAAFEER SsrfGuard Bi%E

Gateway:AllowedEndpoints

Bl ConnectCallback TEEMRETHE

Idempotency-Key 1Z5E

ApiCalllLogs.CorrelationId

~ X-Correlation-Id
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HEmmaE (25 9388)

TEIEE  ERE TAPLAIE G KT 12 IR - B0 TRZh « 28EER « LIFaRBE AR - MAMFMEREISTE URL 3 Header ; RBREEHEESR
IO T EYAER

TEELER

1.7 #3)/08_APIGateway 2% 2090 /McpPlatform FERIEHIT sql/05_gateway_test_apis.sql - BAZHENAIE APl GARFAIE « EHERIR - AAEPEERN ~ &
#ARE) > BiER 881 RS » REARETAR Gateway o HILERETIHEFIAIRRA Id (AHEER 15~18) ©
2. BREhmEE API ELEL » UIEIREBA > IR TAPIRIE A o 38 MBI vl » 28 {"keyword": "%"} » X o

MCP Server API & AP HEE ETL BEEE

i -
ay 4568 AP| Gateway T EIRSBIF TS RHAIRA - B - 5% - SEARBTHCRENIRARE - BERAES
API &32 B-
BRI R RREECES

EEmMARAE
tmEy
@B vl (GET - JRA#1) &R

FHBEREZ 05 R

28 (JSON )

Grant 38 HTTP 200
APl flE& {"keyword":"Z"} R 16 ms

BB 36159441640e476F
ZEEE (Section12) -

{"count":3,"items": [{"sku":"P-1001", "name" : "fa] B
WIE LIS HESE 150g", "category”: "3t

~ #" "price":680,"stock":42},{"sku":"P-
1002", "name":" H 5 E4LL E4L %5 100g","category”: "%
%%ﬂ; ( POSTH - ;gig ) =" "price":520,"stock":0},{"sku":"P-

3001", "name" : " EIEE ST, "category™ : "

BZEAILUEERIBAE BR","price":250,"stock":60}]}

© 2026 MCP Server AP| & | EIERE

08-2 APIFIRE @ HSHIFIYE dn 25
Emsl
1. OEMIE=MERM : kA - 280 FEH# - RAEL - 5% - RENRAE — B IFIHEMPIEEEEE URL 3 Header) ENELAIRT o
2. @45 T4%R1 . v Success * HTTP 200 ~ ¥EFF 16 ms ©
3.® M&E) : 16 58 Correlationld » F—EMRIEE#E ApiCalllogs > L X-Correlation-Id 1ZEEEALS LiFf o
4.@ T[EIFE) : LhsElER JSON B (3 E44Em M) ©
5. (KRR E MR A B 28 o REBETEAIMNTEER ¢
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(=P HR tHER S HTTP  #EB

1 MY (E&mE#) Success 200 u7 ms

2 SHAEFIE {"keyword":123} InvalidInput INVALID_ARGUMENTS - 0 ms

3 BYFEFIE {"level":"EF"} InvalidInput INVALID_ARGUMENTS - 0 ms

4a POST $—R (8 K-001) Success 201 12 ms  T-00001

ub POST [E—1BfEEX Success 200 21 ms  T-00001 (A—3R)
Uc POST 8AF confirmed UpstreamError UPSTREAM_HTTP_ERROR 400 7 ms

5 _Liipass Timeout UPSTREAM_TIMEOUT - 5014 ms

6 _LinsEt UpstreamError REDIRECT_BLOCKED 302 2 ms

7 EiRAPEE R Denied ENDPOINT_NOT_ALLOWED - 0 ms

8 EEfRIFEl 127.0.0.1 Denied PRIVATE_ADDRESS_BLOCKED  — 0 ms

9 IHEES (FERFAEE) Denied ENDPOINT_NOT_ALLOWED - 0 ms

10 f@iZE Url > Headers il Success 200 0 ms [CFERER 1 R
11 BETFRIRRER v1 Denied VERSION_NOT_PUBLISHED - 0 ms

12 5 API 8B UpstreamError UPSTREAM_UNREACHABLE = 4066 ms

4. BN 8HVER :

g
IR 45
5 PRIVATE_ADDRESS_BLOCKED

AR localtest.me B2 A& 127.0.0.1 - BRILAB - AN 34
AN - BIEEES -

HTTP — (BBAZELIEERE)
RS 0 ms
BE c0d5d87e143c4520

[B] /&

08-3 AEFEERRIAGE » KZAFNF 127.0.0.1 TI#HET
EmEY
1.® X Denied Bl PRIVATE_ADDRESS_BLOCKED - iE{ERRZSHVIHES http://localtest.me:5080/api/products BIEATFEERE (BEMZIEMARE) » FRLUEATE
08-1K9® o
2. @:REA Mocaltest.me fi##fi% 127.0.0.1 - BIEABELR) © SsrfGuard TEEEARATE O DNS » BIREEEE(IIL » MAAEHAEREHER localhost > FILUIEAR o
3.@HTTP T—] « $EB5 0 ms : ;R {E(A] TCP JEARIRERIT ©
4. 1 SSMS B RITAIIEN 4D ER ©
-- T£ MCPServerManag #\1T ; Rifl

SELECT TOP 6 Id, UserId, ClientId, ApiVersionId, Outcome, HttpStatus, DurationMs, CorrelationId, ErrorCode
FROM dbo.ApiCallLogs ORDER BY Id DESC;

FETTER (E#375) :

19|admin|admin-console|1|UpstreamError|NULL |4066|bcfe987a581eleel | UPSTREAM_UNREACHABLE
15|admin|admin-console|18|Denied|NULL|0|29eccbedfc2au9u0 | PRIVATE_ADDRESS_BLOCKED
14|admin|admin-console|17|Denied|NULL|@|674627035434139|ENDPOINT_NOT_ALLOWED

WHE TRt AL ; RPLBEASERERASHRMIL
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2

3 —RIFOY BT ER

InvokeAsync E McpPlatform.Core/Gateway/ApilnvocationService.cs * BHAIEA InvokeController PEMY (Section 09 #EE MCP TAMFM) o Fi+EE2E 08-1
O~ :

{

t);

// #ifl/08_APIGatewayfiZ2PFY/McpPlatform/src/McpPlatform.Core/Gateway/ApilnvocationService.cs (InvokeAsync AiH¥ : EHATIGE)
public async Task<InvocationResult> InvokeAsync(InvocationRequest request, CancellationToken ct)

var correlationId = Guid.NewGuid().ToString("N")[..16]; /o SRFU—EEENE
var target = await targets.GetAsync(request.VersionId, ct);

if (target is null)
return await FinishAsync(request, null, Fail(CallOutcome.Denied, GatewayErrors.VersionNotFound, "#(ARE|EfERRZs ", correlationId), c

if (target.Status % ApiVersionStatus.Published) /] o FiZE ~ B TFZEEARAEMEL
return await FinishAsync(request, target, Fail(CallOutcome.Denied, GatewayErrors.VersionNotPublished, $"{target.ApiName} {target.V

ersion} HAIR M{target.Status}) > FEEMEM| o " correlationId), ct);

var problems = schemas.ValidateInstance(target.InputSchema, request.ArgumentsJson); /] o BHMLARFEZAEN Schema

if (problems.Count > 0)
return await FinishAsync(request, target, Fail(CallOutcome.InvalidInput, GatewayErrors.InvalidArguments, "2HFR&HE " + string.

Join(" ; ", problems.Take(3)), correlationId), ct);

if (!IsAllowed(target.EndpointUrl)) /] o FERERBEASTRE (TERRERS
return await FinishAsync(request, target, Fail(CallOutcome.Denied, GatewayErrors.EndpointNotAllowed, $"i%Z: {Template(target.Endpoi

nturl)} RERFFBER > FEFRFELFEK ", correlationId), ct);

UpstreamRequest upstreamRequest;
try { upstreamRequest = BuildRequest(target, request, correlationId); }
catch (ArgumentException ex)

{ return await FinishAsync(request, target, Fail(CallOutcome.InvalidInput, GatewayErrors.InvalidArguments, ex.Message, correlationI
d), ct);}
2R -
w WTHE #ITEERE
@® % 16 85 Correlationld W TRt ERES - EAERREER I UERGES
@ hRZs 782 Published Bz~ WIRE  ETRAVARA—EREEMM (Section 06 B MRIZAERRAREIEAI EEEEEDIMFN )
® FEERASBEHY InputSchema EEESH SYFEHRRIERETTAMBIET - FEIT2 Lk
@ AFFABLLE > MEMIE BuildRequest ZAl BuildRequest BERR:E ; FEBENIRMERZHRINEE
- SEKKIZEAIA FinishAsync B REREHS RAE—E » FER

MCP Server ;RIEFAREFM (30HRS)
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BERE (60 5iE)

HIPIEEZE | 46501/08_APIGatewayBiZ 2070l /McpPlatforn/ (& Section 07 #R&EE ENN) o ABETHIE Core MY Gateway/ ( GatewayContracts.cs *
ApiInvocationService.cs) ~ Infrastructure B9 Gateway/ ('ssrfGuard.cs HttpUpstreamClient.cs * EFGatewayDataACS) ~ Web 8982 InvokeController £
TAPIBIE &1 B~ appsettings.json B Gateway Efifh ; &3 APIZ7T /api/slow * /api/redirect MI{ERIZIHRS 5 sql/05_gateway_test_apis.sql ° SEITRE
#i#9 Migration ©

SE— AR 2HAMEAE (15 58)

B : KhRZASAYIREEEE4<E2 Method 4B UpstreamRequest ; MERUIRAYS B HAEIRE MRIE28Y TEHFH) o TPOST A °

// #fl/08_APIGatewayfZ 20 /McpPlatform/src/McpPlatform. Core/Gateway/ApilnvocationService.cs (BuildRequest)
private UpstreamRequest BuildRequest(InvocationTarget target, InvocationRequest request, string correlationId)
{
using var args = JsonDocument.Parse(request.ArgumentsJson);
var root = args.RootElement;
var used = new HashSet<string>(StringComparer.Ordinal);
var url = PathParameter().Replace(target.EndpointUrl, m =
{
var name = m.Groups[1].Value;
if (!root.TryGetProperty(name, out var value))
throw new ArgumentException($"HA/LERESH {name} o ");
used.Add(name) ;
return Uri.EscapeDataString(Scalar(value, name)); /T /1 BERE T.. %2F)  BIEBHERE
55
string? body = null;
if (target.HttpMethod == "GET")
{
var query = new List<string>();
foreach (var name in DeclaredProperties(target.InputSchema).Where(n = !used.Contains(n))) // RiX Schema EEBHIZH
if (root.TryGetProperty(name, out var value))
query.Add($"{Uri.EscapeDataString(name)}={Uri.EscapeDataString(Scalar(value, name))}");
if (query.Count > 0)
url += (url.Contains('?') ? "&" : "?") + string.Join("&", query);
}
else
{
body = request.ArgumentsJson;
}
var headers = new Dictionary<string, string>
{
["Accept"] = "application/json",
["X-Correlation-Id"] = correlationId // ERBFtERAR—ERIEES
bg
if (target.HttpMethod == "POST")
headers["Idempotency-Key"] = request.IdempotencyKey ?? correlationId; /] BA—EEEEHE
if (target.AuthType == ApiAuthType.ApiKeyHeader && target.CredentialProtectedValue is { } secret)
headers[target.CredentialHeader!] = secrets.Unprotect(secret); BEREE—ZHRD
return new UpstreamRequest(target.HttpMethod, new UriCurl), headers, body);
}
T2TUEREA :
RE& 87 Bz HHEERE
PathParameter().Replace(.)  BIRBLEIAAHH {trackingNo} IRRLSE{E > WM Uri.EscapeDataString BERAERA—ERERE > RS / ~ 7 - # DUEELHE
HRES %
DeclaredProperties( ... ) GET H38 Schema properties E&EBMNBMHGEEHFH Schema JREEMZH (FIE url ) FEHEEL
POST A = 2#IRX 2HE®E Schema &% BRFBETEH confirmed HIFFIUIHIESEPLS ; FATEE
RE
headers FHRIEEEEIL Accept  Correlation Id ~ B%# - /&% IE0Y iR A (E R BB I AAZEE
secrets.Unprotect(secret) Section 05 fiNZHY API Key FE LR X REFERE—RAFRBLIERET

FEHAAER | (PP MERH {"keyword": "%t} BF > 4HBAYEERE GET http://localhost:5080/api/products?keyword=%E8%8C%B6 (IZ%) 4% URL 4RHEE) > [CIfE 3 &R
([ 08-2) °
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TR

AFRERERETHIPEE (20 248

B : MfE SSRF B — REBHIFFEIRISE « BERN IP 8T -

SREFRE

TE src/McpPlatform.Web/appsettings.json FYERIMNE :

"Gateway": {

"TimeoutSeconds": 5,

"MaxResponseBytes": 1048576,

"AllowedEndpoints": [
"http://localhost:5080/api/products",
"http://localhost:5080/api/courses",
"http://localhost:5080/api/tickets",
"http://localhost:5080/api/slow",
"http://localhost:5080/api/redirect",
"http://localtest.me:5080/api/products"

1
}
] & HEA
TimeoutSeconds 5 BRIURZE ST BRMEAISIE 5014 ms #E
MaxResponseBytes 10u8576 (1 MB) HBBTAE] RESPONSE_TOO_LARGE > FEE(HEIEEECIERE
AllowedEndpoints 6 {EEFEIRE: A 5 (AR REELR AL ; B —@ localtest.me EZIEHERRE DNS §E » FRIBERES

BEAARSEREEE  FEERERME AP  BBBHET - PTEBEMFES R -

EHRETHEBETE SsrfGuard -

// %i5)/08_APIGatewayf2% 200 /McpPlatform/src/McpPlatform. Infrastructure/Gateway/SsrfGuard.cs (ConnectAsync)
public static async ValueTask<Stream> ConnectAsync(SocketsHttpConnectionContext context, CancellationToken ct)
{
var host = context.DnsEndPoint.Host;
var addresses = await Dns.GetHostAddressesAsync(host, ct); // o BCREIT  RAGEERGEEI
var explicitLoopback = host.Equals("localhost", StringComparison.OrdinalIgnoreCase)
|| (IPAddress.TryParse(host, out var literal) & IPAddress.IsLoopback(literal));
var allowed = addresses
.Where(ip => explicitLoopback ? IPAddress.IsLoopback(ip) : !IsPrivateOrLocal(ip)) // o 2% TBAE localhost) A AEEZAIH
.ToArray();
if (allowed.Length == 0)
throw new UpstreamBlockedException(
$"{host} fR#i% {string.Join(" ", addresses.Select(a = a.ToString()))} > BNTAE « A EMLAME AN 0 BIEBERZ "),
var socket = new Socket(SocketType.Stream, ProtocolType.Tcp) { NoDelay = true };
try
{
await socket.ConnectAsync(allowed, context.DnsEndPoint.Port, ct); /] o RERERH IP
return new NetworkStream(socket, ownsSocket: true);
}
catch
{
socket.Dispose();
throw;
}
}
2R -
®’ WTHE B EERR
i
@®  TEEIL TCPZ4RAIE & DNS BT —R DNS MIRE ~ B3 HttpClient B 2343 » MREHZM DNS 5JLA2K%E (DNS rebinding)
@ HBIS/BEBAR S localhost ZREIE IP » A EEAHE ; Hh4d IsPrivateOrLocal #Z 10/8 ~172.16/12 ~ 192.168/16 ~ 127/8 ~ 169.254/16 (EZiHRHEEK)
HRERFAE BRI 100.64/10 ~ IPV6 Y ::1 » fe80::/10 * c00::/7
@  REEBEIRH IPER EEIM—E 2 MIE SRt

Program.cs {BEIZFIZEMAY HttpClient :

MCP Server ;RIEFAREFM (30HRS)
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// %3fl/08_APIGatewayfiZ2 200 /McpPlatform/src/McpPlatform.Web/Program.cs (ki HttpClient)
builder.Services.AddHttpClient<IUpstreamClient, HttpUpstreamClient>() // o BEFI HttpClient
.ConfigurePrimaryHttpMessageHandler(() = new SocketsHttpHandler
{
AllowAutoRedirect = false, /] o FERMEEIE
ConnectCallback = SsrfGuard.ConnectAsync, // o EFAIRE IP
PooledConnectionLifetime = TimeSpan.FromMinutes(2) // o EHIEREELR 0 DNS EEAFER
i3}
.ConfigureHttpClient(client => client.Timeout = Timeout.InfiniteTimeSpan); // © HBFH Service LA CancellationToken il
F230RER -
2R 87 HE AITEERS
@ IHttpClientFactory EEMERRIBAMR TRHEC new HttpClient() - BAMMMIEZREE » FEHERBALR
@ AllowAutoRedirect = false e DA REEEEES ; HttpUpstreamClient UKZE 3xx HiEEIER REDIRECT_BLOCKED
® BERFTEFELIB SsrfGuard . ConnectAsync &R HttpClient M—2 1L TCP EARRYIM TS
@ EiRmPER 2 HiE BN REAREBE BN ) DNS E#ERFEN
® HttpClient.Timeout =RFEIR FE:% 100 #AYEBFE B Service 89 5 M EMETE » O FHAREREBCH

FEHRLE R | iR ERINAIIE — ENDPOINT_NOT_ALLOWED (383%Xi) ; localtest.me — PRIVATE_ADDRESS_BLOCKED ([& 08-3) ; &8Iz — REDIRECT_BLOCKED »
HTTP 302

SR i BRRERSE (15 5i8)

BHY 1 EH—RFER > IBFAA AT AERYVER D REE (S » WRATEH

InvokeAsync BIBHER :

// %3fl/08_APIGatewayfiZ2 200 /McpPlatform/src/McpPlatform.Core/Gateway/ApilnvocationService.cs (InvokeAsync % : XHEIH4E)
using var timeout = CancellationTokenSource.CreatelLinkedTokenSource(ct);
timeout.CancelAfter(TimeSpan.FromSeconds(options.TimeoutSeconds)); /] © BERFEIENEEEH 5 FFIER
var stopwatch = Stopwatch.StartNew();

InvocationResult result;

try
{
var response = await upstream.SendAsync(upstreamRequest, options.MaxResponseBytes, timeout.Token); // o RiEX—% > FEHEH
result = Map(response, (int)stopwatch.ElapsedMilliseconds, correlationId);
}
catch (UpstreamBlockedException ex)
{
result = Fail(CallOutcome.Denied, GatewayErrors.PrivateAddress, ex.Message, correlationId);
}
catch (OperationCanceledException) when (ct.IsCancellationRequested)
{
result = Fail(CallOutcome.UpstreamError, GatewayErrors.CallerCancelled, "MFOUMREEUH o ", correlationId, (int)stopwatch.ElapsedMilli
seconds);
}
catch (OperationCanceledException)
{

result = Fail(CallOutcome.Timeout, GatewayErrors.UpstreamTimeout, $" i {options.TimeoutSeconds} #/R;RB[EIE o ", correlationId, (in
t)stopwatch.ElapsedMilliseconds);
}
catch (HttpRequestException ex)
{
result = Fail(CallOutcome.UpstreamError, GatewayErrors.UpstreamUnreachable, "EZAR L Ejf:" + ex.Message, correlationId, (int)stopwat
ch.ElapsedMilliseconds);
}
return await FinishAsync(request, target, result, CancellationToken.None); // o BUBTHhER4EF

2R -
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B HMTHE HEERS

5%

® I —{EEAIEN 3 Token 4% ~ 5 #)12 BENEUHAI Token AR IRERAE R LEEES

® SendAsync RIFI—Z POST AEBEHR ; R4 Map KAKASIEDEE (2xx AATh ~ 3xx REDIRECT_BLOCKED »

Hfth UPSTREAM_HTTP_ERROR )

- catch .. when (ct.IsCancellationRequested) JA7E—H#R PERYERAY Token #EUH = FEOLIHNE ; [RITARIFI 5 FiabF
OperationCanceledException AffHE

— HttpRequestException EARLE - BIERIE  BAE MERER > RAEIRERERER o (localhost:5080)1

@ B4CHRFHE CancellationToken.None 170 iR B BCHRHL EIRERIEE TR ; FRAN ct BERAKECH

HttpUpstreamClient.SendAsync LA HttpCompletionOption.ResponseHeadersRead JCEVISAZEE : 3xx EIE[OEREE « RiBA ; HMIKAERE 8% MaxResponseBytes
+ 1 {iIrcAALE > BBMIZET TooLarge ©

FERRAER | BRI — Timeout - UPSTREAM_TIMEOUT ~ #J 5000 ms ; Bil#s/R&8 APl — UPSTREAM_UNREACHABLE ; &—R#FTE ApiCalllogs %—3F|) o

SRM APAIREREEERE (10 £i8)

B#Y : igHE 08-2 (EH > WEEBARS o

oo

Admin/InvokeController HYPOST Rf{tF&KEI3E VersionId - Argumentsdson * IdempotencyKey =B > 4B InvocationRequest (FEAYZE =
User.GetUserId() - ClientId = "admin-console" ) 43 ApilInvocationService o Admin Area HJIE® (Section04) EREEEEMAE—H
EERE B TIRFIEBEI vl > 8% {"subject": "#EEE", "confirmed" :true} > BHFHRIE k-001 » EHHK o

TEHAGESR (REETEA)) © 5—3X HTTP 201 * T-00001 ; 55— HTTP 200 * {32 T-00001 o i "confirmed":true ITIA—IEHE > 83| UpstreamError -
UPSTREAM_HTTP_ERROR ~ HTTP uee ° BIFERER LRI ekmERR ) FET GBI i LR o

BERS

BEER » RAEZFIM ¢

ORHAERE Thizd ~ 28 - BE#) =@ ; 23X url » Headers 1R > AREREXTRER
O 2HEFEE - REFIRREBTE 0ms AE INVALID_ARGUMENTS » b5 iRUREIES

O 7806 ~ 8t ~ BRIt « RIS AN RE A B S iERAn

O ApiCalllogs SRIFM—F » AFWETHEN » BRELYEERRNE
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UTHRERAETRHEREFINRX

fER (SEERESE) FE&A =2

HITRIE API IS @ B 156 .. $HARIET 'Schema' ZERAVEANIE SCHEMA =2 T-SQLREF » FAcE &t 2 (45812 InputSchemadson ) » B

o [Schema] ¥EfEZR

R A455R UPSTREAM_UNREACHABLE @ 7R _E B @ E4E4 > BAR REEAPIRERRE) (SUIBTEH Section 07 ARTHY  TEASEEITAYSEMHI B #RHIT dotnet run --project

1REIIERES o (localhost:5080) EHR > 8B /api/slow ) src/McpPlatform.DemoApis

BENCRESRIENATEE RS MEEE) IZA form button[type=submit] EEEUGEL — EEENESEERE . form[action*="Invoke"]
it > SORTIEEN B KRB button[type=submit]

AHBEER http://localtest.me:5080/api/products ANFFE! localtest.me % 127.0.0.1 > AEBAE IEIER DNS BELEF ; DIEHEARRER

PRIVATE_ADDRESS_BLOCKED B localhost localhost
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Echely (15 988

ERURAZHE | RRTH « SEEER « LA E AR 5 FAIRMIEMEISEEE URL 5 Header ©
BA -

1. RIhERTUHRAE R | BWmEH {"keyword":"%"} — Success ~ HTTP 200 * & Correlationld EAE|IERZA

2. DEYSEIMBRIMMAER | {"keyword":123} — InvalidInput * INVALID_ARGUMENTS > :REB#SH /keyword B9EUFI$ELR ; #EBF O ms > EFERUREIEEK o

3. biEaRE AT HA R | ARPRE > Tineout - UPSTREAM_TIMEOUT ~ #ERF49 5000 ms (iR 5014 ms) » 3RBA LifF 5 B AR BRI - )

4. FETERIFAEISE(EE URL 5% Header : EHE B HFFEEINEE Url=http://169.254.169.25U/ ° Headers=Authorization: Bearer x °
EndpointUrl=http://evil.test *> AARMIEFEMFIFER (B success ~ HTTP 200 - CIEARMAE) o HRIIEEEIMNIRE (Binh#EEr - HEESE) —
ENDPOINT_NOT_ALLOWED * REEHEMFAENK °

5. RMEGE | ;BEAM localtest.me {/3# PRIVATE_ADDRESS_BLOCKED 1EF ; i@l 302 FFANERME » 15% REDIRECT_BLOCKED ©

[ElR : Gateway RM—HIHO ; MR RAGRAE 2 Y ; AFPEEERER « IP REEERET « BURIRE ; SR AEE NN - 8REALE - T—Erc (Section
09) #IL /mcp A > HBEZEHRBRAFRST K MCP TH » TANFITHEITIEE Gateway ©

FE{RRIGH

o OWASP SSRF [h#fi#E#E R —— AFFAE » DNS rebinding ~ B ERHE#FX ©

o 7E£ ASP.NET Core £ IHttpClientFactory — BB FIHE ConfigurePrimaryHttpMessageHandler ©
* SocketsHttpHandler.ConnectCallback —— B sTEAREILAAR ©

o NET HBITERUE — 4% M8 CancellationToken ©
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https://cheatsheetseries.owasp.org/cheatsheets/Server_Side_Request_Forgery_Prevention_Cheat_Sheet.html
https://learn.microsoft.com/aspnet/core/fundamentals/http-requests
https://learn.microsoft.com/dotnet/api/system.net.http.socketshttphandler.connectcallback
https://learn.microsoft.com/dotnet/standard/threading/cancellation-in-managed-threads

CHAPTER 09 % =7 - Gateway > MCP £ OAuth

g9 8

MCPServer ¥ Toolst}

B 75 C# SDK ~ Streamable HTTP ~ tools/list * tools/call ~ Tool %78 « #iliE inputSchema ; 37 /mcp ~ HE & hRZ<EE 1L ToolDefinition « TEMIILE
API Gateway

| Section 09 | MCP Server & Tools 53
BiZ AR API 5 Al EFEINIA

120 5388 | 812 20 - ~EE 25 - EfF 60 - BRI 15

o ammm (ﬁ )

© ammn -
tools/list | tools/call § inputSchema JeJiTElT T
FIHATANTIR | HF28FNTA SYETEE | SRFUEEE

- = = = =5 = =5 =5 = =

Al HEFBNEHTE | HEEEE LEEED );

SRIERFE 2/ (120 ) EERRE  /mcp TEFREWFURE HHER  #06)/09_MCPServerfiToolskist
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ESeiEEEETT - fRAES :

FIE7 MCP C# SDK ( ModelContextProtocol.AspNetCore 2.2.0) TEABIL ERALY /mcp UHBE > WEREF Streamable HTTP — AR RHERT ©

EREIE—E TE8H) B9 AP HRABRITE MCP TA [ HEE TALME > FEEHHAMRBE inputschema ; BBAEHRA] » Schema RE MCP RE ~ BIBEEL
ERIEAE o

B tools/list £ tools/call MEKREER | TEBENEREAREEL » lRATRETEBENHK ; TEMI—34 Section 08 #Y
ApiInvocationService °

PHHRESEER (JSON-RPC error > Fli -32602 REEMITE) STHAMER (result.isError = true * BIMNIBEATTE Schema) » M ESETHEEREBH
Correlationld °

BRAFEBR (B7 SDKH McpClient ) . E /mcp > FERUIRER ~ FIIFEN « 28EER « FEELIANBER
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o 5ERK Section 08 : ApilInvocationService REFFAUBEEFAIRRZS » ERIFIUE—E ApiCalllogs © ANEETTHI MCP TEAMEBZ—EMTY Gateway WAL ©
e Section 03 BEIFH ToolDefinitions BHIER (ToolName » ApiVersionId {HM—E3S|) o ZAI—HELTH » AETHIAMER -

o Section 05 BYRRZS InputSchema (JSON Schema) £2 Section 06 B9 ME87n) #REE o

e Section 01 z8i8 MCP ={Ef € (Host -~ Client ~ Server) £ ITE | BB ; /R&E APl ( http://localhost:5080 ) EEIE o

o ZREFTRHEAY Migration o
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P

SERAA (20 538)

BHEEE Imcp

% Section 08 &1k » SBEEEEME TAPIAIK
Al FERAEERMNAEE » ©fE892 MCP (Model Context Protocol » B ARAEIRRE) -

&1 MO APl c EEMEZZEEER AIFER (Claude ~ ChatGPT ~ VS Code #2#) Copilot &) thAERELE API ©

—ERE TAFEREERARBZEWPLETIR « EETUIA) NARHE

FIAFEEZRE—EAL /mcp ° 2 MCP ERES ° EEAOREMEALZR2IRE | ©RAFIL MCP BIAREIZEEM InvocationRequest * FB3Z4A Gateway o hRZSHR

BE » Schema ~ AFFEE -

SSRF ~ %18 ~ 408% » 28018 Section 08 ©

TER—RTAMEFSBLBRIRKRKE :
@ Apilnvocatio
() MCP Client @ /mc el el npService
(Al FEF) BRsE Toan ervice Section 08 Gate @ AR
o IR HRA
way
8 09-1 —X MCP T AFO#BAITH
£ 87 HE HERENE
b
® Al FER (BExAREARmARE) EH JSON-RPC 5K » 1Z8EH# Authorization: tools/McpPlatform.McpTestClient/Program.cs
Bearer <Token>
@ SRS Token —#2 401 > s5RETE MCP BIEER DevTokenAuthenticationHandler
MapMcp("/mcp") .RequireAuthorization( ... )
® FATA%TEE ToolDefinitions » HHEEK APIHRA ; lRABRE B84 # McpToolHandlers.CallToolAsync
BERBEEREIA EfToolRepository.ListActiveToolsAsync
@ KRS « 28« RFFEE - H4E P BB B AREY > BT 4A05E ApiInvocationService.InvokeAsync (Section 08)
® LRI E Gateway #HHIRAVEESK » HFREI MCP BUEfI3RE TRED AP
EJ C# SDK

MCP B EH& T2 JSON-RPC 2.0 : E{Es5RA jsonrpc » id » method  params ° [BIfEA result B error o HEFEMBTEERRES L » SR EAEHE

409 SDK (HRs 2.2.0 » BE Directory.Packages.props )

: #¥55F ModelContextProtocol.AspNetCore > $Ef#f AddMcpServer() - WithHttpTransport()

MapMcp() > 3B MCP {aARESHIEI ASP.NET Core FYRRHEH E ; Bz B #HA ModelContextProtocol » $2fft McpClient £ HttpClientTransport ©

SDKAMEEZLANAR :
MEREEN  BEREBFEASR  &F

Streamable HTTP :

MCP IRE T @i A3 » EinAARZAMZE Streamable HTTP : Client 38 JSON-RPC :55RA posT XEIR—@EM@LL (&F&
application/json £ text/event-stream ; {AlARZ3AILAEZ[E] JSON » AT SSE (Server-Sent Events) #&z0—RI—RIJz%

KFEEHRE Stateless = true

—R POST —f{El JSON-RPC 353

SDK &9 Client) :

POST

Authorization:
Accept: application/json,

/mcp
Bearer <fRHY Token>
text/event-stream

Content-Type: application/json

{"jsonrpc":"2.0","id":1, "method": "tools/call", "params":{"name": "courses_search", "arguments":{"level":"&

MCP Server &

ETESREFM (30HRS)

(B © ERSTCERIEGIRE > &8 POST 8B1BIL - TEEFET

—HRBERE C# A7E LN [McpServerTooll B » TEEHREZRMETE ; 3—FER2:H withListToolsHandler £ withCallToolHandler
EMTEREENE (SEEMST iR TREGNEFE) > FIAAE &

2 /mcp ) ° 1ZEB Accept ERFHES

£[5] o
ERINRIAZH (A PowerShell E# POST » RE1TE

F 11}
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200 Content-Type: text/event-stream

event: message

data: {"result":{"content":[{"type":"text", "text":"[INVALID_ARGUMENTS] AR EHE : /level enum:Value should match one of the values specifie
d by the enum"}, {"type":"text", "text":"CorrelationId: eff85696200d40c2"}],"isError": :true},"id":1,"jsonrpc":"2.0"}

EEREEREIE=ME !

1. HTTP 2 200 - 2#$E2F2 HTTP [ERVEE - R TARITHIAER » B7E JSON 289 isError ©
2. event: message [ data: ;& SSE HVHEZE > #2E 74 2 JSON-RPC EIFE ; id: 1 ¥FEAREY id o
3. BERIREIMASGZE \u53C3\u6578.. IBIERE © 552 JSON FREEMBKIRFIT » R2aELES 5 E@ JSON RirefBHiRkE T IBHUAFERE - LEATIFHERKERR

X7 o

tools/list £1 tools/call

MCP T AINRERAMIES % | tools/list [ TAMLETR) > tools/call iR TAELESHHITEEIA) - TEIRAEAFAIHITER

plEsNzE) Sl /mcp ToolCatalogService Gateway
@ initialize
@ fAARES B - Z1E tools
<. ..................................................
@3 tools/list
@ BEERMREAMNIA
® TE%TE -~ 1A ~ inputSchema
4. ..................................................
® tools/call &fE+2 8
@ InvokeAsync
A& +isError+Correlationld
<. ..................................................
bilENzE)=hr /mcp ToolCatalogService Gateway

09-2 AR HE /mep BIEEIEF
MRS AR
[0]e) BF : Client XLTBERIGERE ; FARESEITEHA protocolVersion: 2025-11-25 - serverInfo: McpPlatform.Web 1.0.0.0 » capabilities & tools

®@@®  tools/list BEZLH ; ListToolsAsync REURAMKER B8%) WIA  EfFSMEIARN name - title  description - inputSchema - annotations

®® tools/call # name £2 arguments (JSON#f%) ; 48R InvocationRequest (A7 Id 2% - &8 - Clientld - TER&TE) 544 Gateway
content F—ER LiHFEIERIERAMA « FELRE Correlationld » 3% isError

® @ SDK BEIRRIE > RMRE @ 8 @ MR o WAREET Client HERIMUFM initialize HHEX tools/call (L—Hil PowerShell ERIpZEH) » BIER
B Client & &IETF ©
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Tool K44 78 ~ #itEd inputSchema

tools/list [El48 Al WEETABEMERA o UBAIM courses_search Afl : title B MHREZTH V1> inputSchema & {"type":"object","properties":
{"level":{"type":"string", "enum": [" AF3", "FhpE", "#ERE"1}}} ’ annotations = {"readOnlyHint":true} ©°

iy FiR

name BRETIMATEIEE

title AP &8 + KR4S

description API %1% (RRZ) : API 8
]

inputSchema RRZSE9 InputSchema

annotations.readOnlyHint  hRZSEY Method

Al 'EERE ZASRIZHFRA

WP e FR ORI = “[a-z]1[a-20-9_1{2,63}$ :/N\FWIHXHIEH > 3~64 F ; BIEFE > Client
giEe

BTHEAER BEEL

HER T+ ERHEZRERETA BREYE TR AR R

REZREPLEDHY  HELE  EBRBBIIRAER ; RIMNELER "type": "object"

12 Client SETAREK GET % true ’ POST % false

inputSchema RINBHAER "type": "object" ’ E& MCP MRE (TAZHKERE—EEZSENHE) - SDKTERE Tool.InputSchema FHEIRE » FARMEH
ArgumentException °© ABITEMEERE | RRFER v2 B Schema @ {3 > —M5 EE > B tools/list MK (R (ERIHR)) o FIUBSERIRE » REEHARE

IRASBRES TSR o

IR T s

TAMIAKEMELE > 46 Al NEETRR :

@ tools/call

09-3 tools/call BI=/#5E

RIR RERMRG

@ BIBFRTFE ~ AHEBHREE TR

N

®

@ HETH > {8 Gateway [EfERL : INVALID_ARGUMENTS -
- VERSION_NOT_PUBLISHED - UPSTREAM_TIMEOUT ---
®

@ Gateway 1)

N

®

® MmiEEREE

®

G HEHR
-32602

@ Gateway
mIh ?

EIfE R4

"error":{"code":-32602, "message" : " RERE

no_such_tool BT H "}} »78F result

result.isError = true > XFE [#E:2LE] HHE

result.isError = false > XF2 LiOIfE

FERXF CorrelationId: ..

= ® TAfE:R
isError = true
I
= ' ® FTh
isError = false

Al 2B

AERAGFEEN > BEMR
A ; FEERT tools/list

Al BEREISERATE > FILUEES
HEa

fERERIERREIRER A LM L5 SR

-32602 72 JSON-RPC#REH Tnvalid params) X5 c MCP #R#iiE= | AT ABRIHEHR ; TARITRHNAK (8328 F5mERA]) BIE istrror > EAI

REBIRIELE -
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PREELEEHRA

o ZSEEFTHY Token BYFFHI © /ncp

CHIEE LRI o Section 10 #p% OAuth 255589 Access Token ©
o ZSE5THY Gateway {ARHEE Grant © member-a BEEMEHH Grant tHAEMEDY products_search ; Section 11 7 7E Gateway RIEIN_E Grant - B B{SHER

& o

o —(ERRFHE—EIR - RRFERL T v3 > EFMRG—EN LB > ENITAT v2 TREBEHEEK

015 —#HEERY Bearer Token (BX7E User Secrets) > WIBEERM member-a °© ©AEMEH « FEEREH - 8E Scope » RBEEER

o EIREEENT G EEEN - TBEINYLEIE > Client BB —R tools/list Z7EFH ; ARESEFGHX TTEBEET ) o EiFH /ncp ¥ ceT (FIRNAIMRES

HXEBR) G152 404 -

RAHER

By

MCP

JSON-RPC 2.0
Streamable HTTP
IRAE (Stateless)
Tool (TLA)
inputSchema

HE TR

&SR

Al FEFAER T BRAREE 2 MM ARIRE

LUJSON =R MRIBMETS A ~ 28 - EIfESHER) BIEE
MCP BYiE 1% {#E) © POST 235K » BIFERTLUZ JSON 3 SSE
RIRERFRIFEIA - B8 POST EBEIL

Al FILAPEOYE—(EIZHAE » B8 « R - SEME

T EZ## JSON Schema

JSON-RPC Y error [EIfE

IE®EB result » {8 isError = true

MCP Server ;RIEFAREFM (30HRS)

ESRETE
/mep BRREE

MCP BB

WithHttpTransport()
options.Stateless = true

—% ToolDefinitions HE—EE IR
ERERRZAHY InputSchema

HAETR - -32602

Gateway [E1{EHILEL
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HEmmaE (25 9388)

TEEE | EEEIENEDERARAME R TR - BEWMERGIRIE  ASARRRRILIFITA » SRR - TRH#ER  HEHRZEER ; RRIEBEERESR
VI TR TAREBEHRK -

TEEPER

1. B4 —#AMEH Token » 1FHEABILE 2RI User Secrets (T #3f1/09_MCPServerfToolsBi4t /McpPlatform HFT) ©

$token = [Convert]:: ToHexString([Security.Cryptography.RandomNumberGenerator] ::GetBytes(32)) # 64 {E+7NEMFT
dotnet user-secrets set "Mcp:DevAuth:Token" $token --project src/McpPlatform.Web
$token # TR HE 4 ER

2. EXEhER APl E24805 ( dotnet run --project src/McpPlatform.DemoApis * dotnet run --project src/McpPlatform.Web --urls http://localhost:SlQQ) > BL
FEEZA > AIERE TMCP TAMSY) c B—HIIHMA TE&H) WREA ; BR2BEHRAGEEBRALE
3RS WEEE SRS o ABETER

A BAMTIAESTRE LS

1 Products Search TALBRERNEEN ~ 8F  [K4F > UEXFIHE > 3~64 F > fIg products_search °

1 products_search B EmEH vl BSABTA products_search ©

2 courses_search Ef FEEH vl BSATAR courses_search ©

3 ticket_create B RBIEREIL vl BEABITAR ticket_create°

5 weather_forecast EERRAREA Schema RINEFRZE "type": "object" > MCP FiFF ; sARMHMHRAIEIE Schema BEMET -
11 zip_lookup B¢ EBEESREN vl BIIABTE zip_lookup ©

2 products_search TH%# products_search BR{EMA > HESMEARADEHENA o

MR E R ERAE A 2HIEIIAY > DemoDataSeeder BAERFEEYF products_search - courses_search - ticket_create =fATE > M E FEfEZEETA
8 > (MR BRI IR SREFARNA] o

BRET R RTEIR v2 HRIERAVET !
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MCP Server API Ef APIEH$ @840 SEEE

X EEIRANEA Schema &IMNERZ "type”: "object” - MCP R##% ; :F & MATRAEIE Schema EHIAS -

R MCP T_H.Wt
Pl DEHNIRAEIEE —ETEEE - 7 EHIEE /mop 1 tools/list - BEREMNEEN - B - &4 (fim
AP| & products_search )  BIIBABEN -
:g‘,i& @EEE
. figAs Jiik o WM MCP T-H4H%
s B EER v1
ERsEREE g T TR SRR e S
. SHPRARIIL - R AT 31 7ip,_lookup
Grant &3
. ARFEHEHA v2
APLBlE u&; . (BT BB 5K 36 /1 BT - 140 2ip_lookup
¥
MCP TEm S
= : BB V1 e —
EEEIE (Section12) ot s R EEEAAE - 8 DNS iR 127001 - 140 zip_lookup
5@ vl
?Ei”#f Y U ERETE HAE FESHAWDNE - ticket_create
¥
BREH v
m;”#l“ CBRTEIBREE M - BEREE - products_search
BRI vl
mz#l; Sl L 10 WA EE - Gateway 5 RS - 140 zip_lookup
wEEH vl
= IKZEERERE - QEREABAREY - courses_search
Yk #2
BRI vl
GET _i5#[E] 302 #11EF 169.254.169.254 - 40 zip_looku f=Ava
ik #16 p-ootup =

© 2026 MCP Server AP| & | EiEBRE

09-4 #%Z TMCP TABST) B : Schema & MCP R EHINRAHIELE

EMEH
1. OLFLE XL | REFEHR v2 B9 Schema & {} > RIMEBIRE "type": "object" » MREHHIE ; MINKAERIRERE v ©
2.@ TMCP IE4#8) HEBERMEAIFI ( ticket_create - products_search  courses_search ) : BBRSY » REETRAHE « FEEHK ©

3. OIMBBWAERT : BEH « BERMREIBIRE - RRTER v2 BAHIE > MIEERE -
4 @FREEE TIHEESREN vl BSRERERESR 7 TREZEENN ; 37 B85 NRFGHRTEE—H -
5. HITRIEAAL > B85 1 8 Token E284:

dotnet run --project tools/McpPlatform.McpTestClient -- $token

FETHEARY (TREBEEREHRZA) !

B4R  McpPlatform.Web 1.0.0.0

== tools/list:# 4 ETH
courses_search B2 (v1) | KIZEEERE > LSRR AIEERY -
products_search wREH (vl) | KEARFEAERRE 9 - ENEER -

ticket_create RS TEBRY (v1) | B —RIRETE ; BAR » BEEREMIREE o
zip_lookup EESEE (v1) | BAMLL > BYE 3+3 MEGSHKRTHE ©

== tools/call products_search {"keyword":"%"}
isError = False
{"count":3,"items": [{"sku":"P-1001", "name" : "FIELFLSEEL 1509", "category" : "HE" "price":680,"stock":42}, {"sku":"P-1..
CorrelationId: 1cd188ad6330uU8bf

== tools/call courses_search {"level":"&F"}
isError = True
[INVALID_ARGUMENTS] ZHARFFEHAE - /level enum: Value should match one of the values specified by the enum
CorrelationId: f26fbcb3e856ueld

== tools/call no_such_tool {}
HEHR -32602 (InvalidParams) : Request failed (remote): }RE#%7% no_such_tool WITH-
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ZERHERME 09-3 © products_search & ® ML ; courses_search BJ MEF1 FRE Schema B enun (AFI/FfE HERE) 12> 2 G THEER  HAE
Correlationld 5 no_such_tool 2 @ WEEER > 8 result » FIUAIRE Correlationld » KR TELR v2 #1E » FILUBEBIERATE ©

5. 7€ SSMS 8 Correlationld &40 8% -

-- £ MCPServerManag #1T; R
SELECT TOP 2 UserId, ClientId, ApiVersionId, ToolName, Outcome, HttpStatus, CorrelationId, ErrorCode
FROM dbo.ApiCalllLogs ORDER BY Id DESC;

RETHER :

member-a|classroom-mcp-client|2|courses_search|InvalidInput|NULL|f26fbcb3e856ueld | INVALID_ARGUMENTS
member-a|classroom-mcp-client|1|products_search|Success|200|1cd188ad6330U8bF |NULL

£ Section 08 Al &8I4CEE ( admin  admin-console ™ ToolName ZEH) #BEL > MCP MEIUAYAEEEZ T BHMIE S ~ MWHE Client « HHETIR

6. FI$ER Token BB#8—X © dotnet run --project tools/McpPlatform.McpTestClient -- wrong-token o BBITEEARPEERFLEN | HttpRequestException:
Response status code does not indicate success: 401 (Unauthorized).

T.EEEE TAPIBIE) > 1B ITHERRE#A vl TR (ETRER) > BE—RPE 4o BAl tools/list i # 3 HTE > RF courses_search ~
products_search “ ticket_create ° zip_lookup SHKT » AHULREEFENSE) o ToolDefinitions 1EPE—FETE » R ListActiveToolsAsync FEET o HEEF
IEDY zip_lookup E1SE] -32602 ©
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BERE (60 5iE)

EHIEE . #55)/09_MCPServerfiToolshst/McpPlatform/ (i Section 08 #8U#&1E LNN) o A<EESTHIIE Core BY Mcp/ToolCatalog.cs * Infrastructure B9
Mcp/EfToolRepository.cs > Web B Mcp/ ( DevTokenAuthenticationHandler.cs * McpToolHandlers.cs ) ™ 82 ToolsController £ TMCP THBMS B~
_Layout.cshtml FIATEEEERNE 5 Program.cs 1L MCP BYZEMRER MapMcp 5 appsettings.Development.json flL Mcp:DevAuth ; FTEZ
tools/McpPlatform.McpTestClient © DemoDataSeeder EERIEREZE=METIA -

$EB— HERMWARAEI ToolDefinition (15 £iE)

B89 : FHIRSTRA) - BIBEE ~ lRABEEEH ~ Schema & MCP #RTE » ZIRERBIBA B A ToolDefinitions ©

MapAsync = McpPlatform.Core/Mcp/ToolCatalog.cs HE=E ToolsController.Map gDy

// #ifl/09_MCPServerfiToolsBR4f/McpPlatform/src/McpPlatform.Core/Mcp/ToolCatalog.cs (MapAsync Bi¥ | =IEIGE)
/// <summary>%—{EE ZEHAARARIL TEBRSY - BRI BFBENR (Client ERETARME) © </sunmary>
public async Task<(bool Ok, string Message)> MapAsync(int versionId, string toolName, CancellationToken ct)

{
if (!ToolNamePattern().IsMatch(toolName)) // o BIEHRA
return (false, "TEZBRAEMNTEN  #MF  [EH > UENXFIRHIE > 3~64 F > fli0 products_searcheo");
var version = await repository.FindVersionAsync(versionId, ct);
if (version is null) return (false, "HFZUEMEHRZAs - ");

if (version.Status 7 ApiVersionStatus.Published) return (false, "RAEBEHGAIRRATIUMREIKIR > ");
if (!IsObjectSchema(version.InputSchema)) // @ MCP HYFEMEIRTE

return (false, "EfERRAHIEA Schema RINEFRZ \"type\": \"object\" > MCP FIE ; sARTIARAIEIE Schema HBEME "),

ZIEREEEE 0 ABA—F ToolDefinition :

// %ifl/09_MCPServerfiToolsBigt/McpPlatform/src/McpPlatform.Core/Mcp/ToolCatalog.cs (MapAsync &)
repository.Add(new ToolDefinition

{
ToolName = toolName, ApiVersionId = versionId,
Description = $"{version.ApiDefinition.Name} ({version.Version}) : {version.ApiDefinition.Description}", // o AL SEREA¥|EAEER
InputSchema = version.InputSchema // o BRZERRRAAERE

1

try { await repository.SaveChangesAsync(ct); }

catch (ConcurrencyConflictException) { return (false, $"TE%&#E {toolName} BIRfEM » HiEMEARATLMENB"); 3
return (true, $"B#% {version.ApiDefinition.Name} {version.Version} BREIBTE {toolName}-");

E—EEZE4EH Schema REERFERA

// #f/09_MCPServerfiToolsBREf/McpPlatform/src/McpPlatform.Core/Mcp/ToolCatalog.cs (IsObjectSchema » ToolNamePattern)

/// <summary>MCP (RETLEM inputSchema RINBEHER {"type":"object"} ; SDK BEIFRFH Schema FEE(E tools/list LM o </summary>
private static bool IsObjectSchema(string json)

{
try
{
using var doc = JsonDocument.Parse(json);
return doc.RootElement.ValueKind == JsonValueKind.Object
& doc.RootElement.TryGetProperty("type", out var type)
& type.ValueKind == JsonValueKind.String & type.GetString() == "object";
}
catch (JsonException) { return false; }
}

[GeneratedRegex(""[a-z][a-20-9_1{2,63}$")]
private static partial Regex ToolNamePattern();

2R -
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87 HHEE

]

® BIBYWANE “[a-z][a-20-9_1{2,63}$

= hRA#4ZB2 Published

@ IsObjectSchema : BEfEHT « BYIfF « type BFH

"object"
SREAREL APT 278 (RR7) : API 88
InputSchema #hRASHER—1%

— ConcurrencyConflictException EAIE

— [GeneratedRegex]

ToolsController.Map & ok EFERGE TempData["Notice"]

HItEERER

BER A FERAHTALBNFTRETE » RRNBHEX « 8F  KERMRE ; Products Search AARHZE

% > 4B
g~ Bz~ WREIMARATAESR Al (B2 Gateway E—EIRE—R)

REMH Schema —BREBRIER > tools/list MEMEKY ; EAOEER

Al RESEIRIBRENE > RAEEER TR - BEEHE

TANSERBEREBIRBRNRE ; Gateway PR AE—1H58:E

EfToolRepository.SaveChangesAsync 3B SQL $83% 260172627 (M—ZR5|E%R) ERIEEGIIN ; BB

hRA AR EEEAE

iR ELEHRNE 0 FUBRIEEIL Regex M ; FRIFILESEM partial

(B v) TempData["Error"] ; %®&H _Layout.cshtml G —ERRERARALE X ~

role="alert" (HRFERFIUASH) - £HA—ERIE  EEASLEETRE v > BRWERRY

FEHRGER | onEES IR 3 MIBRFPLST » SRIEMRAY MBS 5 SELECT ToolName, ApiVersionId FROM ToolDefinitions HIUF!] o

HRME  ASHMEEA > 8L _Layout.cshtml BEH TempDatal["Error"] HBEX ; RINT Notice BVzE » ERASFGER ©

PR HRFAIEEA Token (10 73§%)

BB /mcp FAEFAABILAIE A Cookie (Al FEFI2HERIERR) » X8 Authorization: Bearer <Token> © ZANEEJTITFIEIRE Token > 1B TB&sE) 8 ITH) HFMEEE o

2R -

// %3f/09_MCPServerfiToolshtgt/McpPlatform/src/McpPlatform. Web/Mcp/DevTokenAuthenticationHandler.cs (HandleAuthenticateAsync)
protected override Task<AuthenticateResult> HandleAuthenticateAsync()
{
var header = Request.Headers.Authorization.ToString();
if (!header.StartswWith("Bearer ", StringComparison.Ordinal))
return Task.FromResult(AuthenticateResult.NoResult()); // 2% Token : ATXAISHERSER[E Uol
var token = header["Bearer ".Length..].Trim();
if (string.IsNullOrEmpty(Options.Token) || !CryptographicEquals(token, Options.Token))
return Task.FromResult(AuthenticateResult.Fail("Token RIERE > "));
var identity = new ClaimsIdentity(
[
new Claim(ClaimTypes.NameIdentifier, Options.UserId), // Ef8 Token KEMEE
new Claim(ClientIdClaim, Options.ClientId) // W—{E MCP Client
1, SchemeName);
return Task.FromResult(AuthenticateResult.Success(new AuthenticationTicket(new ClaimsPrincipal(identity), SchemeName)));
}

REE 87 HE ATEERER

AuthenticateResult.NoResult() 727 Bearer 12588 [RRAES) EIRERARESR (B1401) ; FEERHBREES
eIk

string.IsNullOrEmpty(Options.Token)  &&R7E Token HVIRIE—1RK IE%I8B3S18 User Secret > /mcp FAARTIRERAZE
FHRER

CryptographicEquals FIEZRBYINAE > RS —f% == EE—ERFAFTHE » WEETUZCIE

CryptographicOperations.FixedTimeEquals ’ FERFEARIAERR R ZEFHEH Token

ClaimTypes.NameIdentifier B8 1d (REE member-a ) CallToolAsync HEE
InvocationRequest.UserId

client_id Claim Client %8 B ApiCalllLogs.ClientId ; Section 10 EXB%

SRTEEHTE Mcp:DevAuth ENEE :
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] O iz} RIERR

Mcp:DevAuth: Token User Secrets BOESN 64 FbEigFe (R 3R3% . BEFRHAR 401 ; B appsettings.json : Token IRER
1) YRREINER

Mcp:DevAuth:UserId appsettings.Development.json member-a (REEXRESE Id) EATFER |d @ PEAZERRY UserId HAZEE

Mcp:DevAuth:ClientId appsettings.Development.json classroom-mcp-client R4tk LW Client 218

HLWIAM DevTokenoptions RIEMRFETERAER (Token - UserId » ClientId) > Bind AHEL ; HFA LR E®EE » ABREEHIERE (R (ER#HH)) -

TEHALESR | A% Token #5488 Token PEAY /mcp > HTTP 401 ; #¥%1A9 Token » initialize FEIf e

SH= B /mcp EREREEN (25 57i8)

B&Y : 53 MCP (@8RS ~ #t £ /mcp > LB tools/list £ tools/call °

program.cs HJzE (BXTE Section 08 B Gateway =tz %) :

// %5)/09_MCPServerfiToolsBrst/McpPlatform/src/McpPlatform. Web/Program.cs (ARFSEEM)
// Section 09 :MCP Server
builder.Services.AddScoped<ToolCatalogService>();
builder.Services.AddScoped<IToolRepository, EfToolRepository>();
builder.Services.AddAuthentication()
.AddScheme<DevTokenOptions, DevTokenAuthenticationHandler>(DevTokenAuthenticationHandler.SchemeName,

options = builder.Configuration.GetSection("Mcp:DevAuth").Bind(options)); // o EEEAIRA%EA Token (Section 10 3#aAY OAut
h)
builder.Services.AddMcpServer()
.WithHttpTransport(options => options.Stateless = true) /] o HARAEE : §@ HTTP s5RZBMIL
.WithListToolsHandler(McpToolHandlers.ListToolsAsync) // @ tools/list
.WithCallToolHandler(McpToolHandlers.CallToolAsync); // @ tools/call

inEE (B areas BREHZE - default EREHZAY) ©

// #f/09_MCPServerfiToolsBE4f/McpPlatform/src/McpPlatform.Web/Program.cs (UmEh)
/] [mcp UHEL D RIEZ McpDevToken BEsEABIBAYITIY > KA Token —fF 401 o
app.MapMcp("/mcp") .RequireAuthorization(new AuthorizationPolicyBuilder(DevTokenAuthenticationHandler.SchemeName)

.RequireAuthenticatedUser().Build()); /l ®
2UEREA -
| BT HE HBITEERE
@® g —{E%% McpDevToken HISEETSZ AddAuthentication() FH2% > FEUEMEILTARE Cookie Bzl ; AREEEESRNHETHE
Streamable HTTP ~ fEikAS FRRIFLIERSER » SR TR EORBHAME (Section 15)
®® FMmEREER TEESREERE » RA [McpServerTooll BEES

BERAIRIES NMcpDevToken HE > HEBEE:S #BUERIE A Cookie REEZZRMEN /mcp ; 38 Token BRFEHEMRERRIE 401 ( /mep A2MFEE > FAEHUFEAR)
tools/list BRIEEEINE Tool HEHH (RAE McpToolHandlers.cs) .

// #&fl/09_MCPServerfiToolsBE4f/McpPlatform/src/McpPlatform. Web/Mcp/McpToolHandlers.cs (ListToolsAsync * ToProtocolTool)
public static async ValueTask<ListToolsResult> ListToolsAsync(RequestContext<ListToolsRequestParams> context, CancellationToken ct)

{
var catalog = context.Services!.GetRequiredService<ToolCatalogService>();
var tools = await catalog.ListActiveToolsAsync(ct);
return new ListToolsResult { Tools = tools.Select(ToProtocolTool).ToList() }; // o BRENTAR > MCP B Tool
}
private static Tool ToProtocolTool(McpToolDto t)
{
using var schema = JsonDocument.Parse(t.InputSchemaJson);
return new Tool
{
Name = t.ToolName,
Title = t.Title,
Description = t.Description,
InputSchema = schema.RootElement.Clone(), // Bz ERRRAHERER JSON Schema
Annotations = new ToolAnnotations { ReadOnlyHint = t.HttpMethod == "GET" } // GET M ; POST BRA
36
}
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HBREHITE EfToolRepository.ListActiveToolsAsync @ .Where(t = t.ApiVersion.Status == ApiVersionStatus.Published) RIEBREMIRAMNTE > K
ToolName HEF > BREBAIREM McpToolbto (Section 07 B8 : H&i&®H Where > EF Core BMEERAY SQL) o FLEAMMIT AT » FEEASRM ToolName HEHS L o

230508 :
REE 7 HE HTEERE
@ tools.Select(ToProtocolTool) S—% McpToolDto Y SDKHY Core 5| MCP SDK > &7 Web 8
Tool
JsonDocument .Parse( ... ) + Clone() 8 Schema FEMEHFL JsonElement Tool.InputSchema HYEUBIZ JsonElement ; using BFEMIM > FILZE Clone()
— {3 BIMEIA
InputSchema = .. SDK EEBIRERINERTRE "type": REMEBE ArgumentException » B tools/list KB ; FH—H
"object" IsObjectSchema FER%A T NBEBEFIER
ReadOnlyHint = t.HttpMethod == RmMETA Client AJLUBIEREBABITE (ticket_create ) BERBLMEREE
nGET™

FindActiveToolAsync ( CallToolAsync FIZRILTHR) BERTEEHAEENRE > il NEEREFINIA) —EHIFu=RE -

BR1&R tools/call ° CallToolAsync [E#%7E McpToolHandlers.cs > FH SDK 7EURE tools/call BFIERY (LAY @ 1) :

// %5)/09_MCPServerfiToolsBrEt/McpPlatform/src/McpPlatform. Web/Mcp/McpToolHandlers.cs (CallToolAsync Ai)
public static async ValueTask<CallToolResult> CallToolAsync(RequestContext<CallToolRequestParams> context, CancellationToken ct)
{
var name = context.Params?.Name ?? "";
var catalog = context.Services!.GetRequiredService<ToolCatalogService>();
var tool = await catalog.FindActiveToolAsync(name, ct)
?? throw new McpProtocolException($"8E%4% {name} WJTH ", McpErrorCode.InvalidParams); // o {BEHER : ISON-RPC -32602

var userId = context.User?.FindFirstValue(ClaimTypes.NameIdentifier)
?? throw new McpProtocolException(">REEEEHIIENY o " McpErrorCode.InvalidRequest);
var argumentsJson = JsonSerializer.Serialize(context.Params!.Arguments ?? new Dictionary<string, JsonElement>());

B BB 4G Gateway > WHBAERERL MCP BY CallToolResult :

// &f/09_MCPServerfToolsP4t/McpPlatform/src/McpPlatform.Web/Mcp/McpToolHandlers.cs (CallToolAsync %)
var gateway = context.Services!.GetRequiredService<ApiInvocationService>();
var result = await gateway.InvokeAsync(new InvocationRequest( // o BERIRAR—{FE
tool.VersionId, argumentsJson, userId,
ClientId: context.User?. FindFirstValue(DevTokenAuthenticationHandler.ClientIdClaim),
ToolName: tool.ToolName), ct);

return new CallToolResult

{

IsError = !result.Succeeded, // o TE$ER  4REM isError

Content =

[

new TextContentBlock { Text = result.Succeeded ? result.ResponseBody ?? "" : $"[{result.ErrorCode}] {result.Message}" },
new TextContentBlock { Text = $"CorrelationId: {result.CorrelationId}" } /] o SHELEREBHBENE
1
36
}
F230ReA -
1= T +EE ATEEES
5%
— context.Services EUENRAERE DI 2% EREEREHFESE » Scoped fRFE (DbContext) BHEARMFSEER » FEETERREFREEA
@ HAZTEME McpProtocolException » fthE InvalidParams SDK #BE#Ef JSON-RPC error > code: -32602 ; :EERAEREL Client
— context.User ERHEE Id JER DevTokenAuthenticationHandler &i3& Token BEIMERE ; LT ERMIER  THRE
BE D
— Arguments EFHFFMER JSON F& Gateway By InvocationRequest.ArgumentsJdson ZZRFEIZFER » Schema BR:BTE Gateway
2
® X4 ApiInvocationService.InvokeAsync * MEH ClientId ° FrBEME LR Gateway fi—R ; MIBMUIE®E ApicallLogs (Section 08 FATEET)
ToolName
IsError = !result.Succeeded Gateway HE—BAMEN R T AIHER & Al RIS ER ISR

® FEERXFEER Correlationld MRIhELKMERE » $18 £ ApiCalllogs.CorrelationId
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FRRRSER | % Token % tools/list > EfEFFEE—MRGINT A » RBEMHF ; IBEF—ERAETE > F—R tools/list FA—E ; tools/call W=TEAERINTEL
40

SRO ASARE (10 93E)
BE : A7 SOK B—EEHEATRRN > BfF TAI AL B /ncp °

dotnet new console -o tools/McpPlatform.McpTestClient
dotnet sln add tools/McpPlatform.McpTestClient

hRASE R E Directory.Packages.props ( <PackageVersion Include="ModelContextProtocol" Version="2.2.0" /> ) > FRATEMEEM csproj BFEMN—17 - FE

KR#S : <ItemGroup><PackageReference Include="ModelContextProtocol" /></ItemGroup> ©
P 9 P

// #&f5l/09_MCPServerfiToolsBi4f/McpPlatform/tools/McpPlatform. McpTestClient/Program.cs (EAREHRZE)

var Readable = new JsonSerializerOptions { Encoder = System.Text.Encodings.Web.JavaScriptEncoder.UnsafeRelaxedJsonEscaping }; // HXHEBIEHREN
H

var token = args.Length > 0 ? args[0] : Environment.GetEnvironmentVariable("MCP_DEV_TOKEN") ?? "";

var endpoint = new Uri(args.Length > 1 ? args[1] : "http://localhost:5199/mcp");

var transport = new HttpClientTransport(new HttpClientTransportOptions // @ Streamable HTTP {H&j

Endpoint = endpoint,

Name = "McpPlatform RERFRBAIF",

AdditionalHeaders = new Dictionary<string, string> { ["Authorization"] = $"Bearer {token}" } // @ Section 09 HYBHZEA Token
b

await using var client = await McpClient.CreateAsync(transport); // o initialize EF
Console.WriteLine($"E3&4R : {client.ServerInfo.Name} {client.ServerInfo.Version}");

var tools = await client.ListToolsAsync(); // @ tools/list
Console.WriteLine($"\n== tools/list :# {tools.Count} fETA");
foreach (var tool in tools)

Console.WriteLine($" {tool.Name,-18} {tool.Description}");

// #if5l/09_MCPServerfiToolsPREf/McpPlatform/tools/McpPlatform.McpTestClient/Program.cs (=F&PEAY)

await CallAsync("products_search", new() { ["keyword"] = "%" }); // ® tools/call
await CallAsync("courses_search", new() { ["level"] = "&F" 1); // BEARTEE Schema » THE:R
await CallAsync("no_such_tool", new()); // FEENIR > REH#HR

async Task CallAsync(string name, Dictionary<string, object?> arguments)

{
Console.WriteLine($"\n== tools/call {name} {JsonSerializer.Serialize(arguments, Readable)}");
try
{
var result = await client.CallToolAsync(name, arguments);
Console.WriteLine($" isError = {result.IsError ?? false}");
foreach (var text in result.Content.OfType<TextContentBlock>())
Console.WriteLine($" {Truncate(text.Text)}");
}
catch (McpProtocolException ex) // ® JSON-RPC $&:R[OIfE
{
Console.WriteLine($" 1#E$HER {(int)ex.ErrorCode} ({ex.ErrorCode}) : {ex.Message}");
}
}
F2z0ReA -
1ER 87 HEE AHEEER
Readable f#F UnsafeRelaxedJsonEscaping FERFIMEGIE T35 EIRE % ; ERBETEAER  TRGAFERS
® HttpClientTransport ISEIHRE SDK &3 Streamable HTTP & POST
@ AdditionalHeaders Ak Authorization BEAERE Token ; D TE CreateAsync FAKETE 401
® McpClient.CreateAsync 5EA{ initialize [El{#H ServerInfo ThE2AAREIMABEMRIBEIRZA
@ ListToolsAsync EfENSEITAEE Name « Description - £ Al BEIM—iF
® CallToolAsync(name, arguments) SYAFH > SDKFFNER arguments ¥
— result.IsError ?? false HEME isError AIMUEER > HEEREK false
® 12 McpProtocolException BEHBAEE result > SDKIUFIIN2IR ; ErrorCode 2 -32602

FEHRGE R | BURESS IR 4 MEHAER (Correlationld &RARR) ©
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WEER » RREZAIML
O M ENCEAEZOSIIERAR - ERASRAE X
OAHARHIIETA » TRRAR TAPI &8 (k7S : 5REAL
O products_search AL+ courses_search =3 isError = True  no_such_tool 5% -32602
O B IhEA T B$E:RERENH Correlationld » B ApiCallLogs ZEFE|) > ClientId 2 classroom-mcp—client
O 585 Token 152 401 ; TR—BRATE > EFTAHE tools/list HX
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UTHRERAETRHEREFINRX

AER (FERRESIEX)

HRIEFFLR © McpProtocolException: Request failed

(remote): An error occurred. (f£ ListToolsAsync H—%T)

#BuEEIH ¢ System.ArgumentException: The specified
document is not a valid MCP tool input JSON schema.

(Parameter 'InputSchema')

#T7 IERE Token 3225 K 401
Al FE | HttpRequestException: Response status code

does not indicate success: 401 (Unauthorized). > AERHE
—{& ueu (Not Found)

MCP Server ;RIEFAREFM (30HRS)

RE

fFAfRESIREEE N E LA - SDK RIEFEEARALRE
# Client » RINEARER

HEETEAM Schema RINEFZ "type":
(BIRKRRIBIEV2HY {}) c RE—%
FE1& > B{A tools/list #HPKREX

"object"

HRERMBELEBAE BINRER
Mcp:DevToken > FBMM Token) » Bind ¥R L
BFFR#REE > Options.Token #EFFZEFE

Token $HERE0EH > BIMNERI 401 © AIFEEY 404 3R B
GET /mcp : EAREAEXTIRM GET R > Bi%
GET ;2 404

RIE

B EESEL > 3% nethod
'"tools/list' request handler failed FB
—EREI IS

M#EA—=E ToolDefinitions » ITE
MapAsync ML IsObjectSchema & (FBR
)

REMMELEA Mcp:DevAuth > % Token
UserId -~ ClientId ; User Secrets
Mcp:DevAuth:Token

%2 Token &£ User Secrets 17 ; AJE 404
EA
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Echely (15 988

ERURIZSE | AR Client AERRLEMIREB T ; MARKIEREIEE R EERN T AR ; Tool AARREABEMINS o
BA -
1. BEIFER | BB tools/list FHMEHEMN TR (2R 41E) » SEHERIEE FAPI &8 (RR) @3R8 ©

2. BEPEMY : products_search {"keyword":"#"} — isError = False > NAE 3 EXR4EWm °

3. AR > THIEM © courses_search {"level":"&F"} — isError = True - [INVALID_ARGUMENTS] SEFFIEINME : /level enun. ; EFERBUREIFER o

4. BAETUEER — HEHER | MEOURTFIES no_such_tool — -32602 (InvalidParams) :385%% no_such_tool WTH o

5. {RETIBE MRS : 552 « 3IBAVAERERE CorrelationId: .. » 7 ApiCalllogs ZEfSZIE—& » B UserId = member-a “ ClientId = classroom-mcp—client *
ToolName @ T H%HFE o

6. RIFER:E © %588 Token — 401 » ## initialize AT ; IBEBEEIEEH vl T2 — tools/list 3 > zip_lookup MPAUIEE] -32602 ; BEBREY Products
Search (ZIBASIRE)) - REFEIR v2 (Schema REARE) « EEM products_search HRWIELE o

RETTHERE > MEESREHVIELS TR -

[EIEE : /mcp RB—EBNERE | tools/list HEMEBRHERHBRANTE > tools/call BTALMBIAMARE Id 3245 Gateway » HAZITARIRERR > Gateway
BUKRUR T RS - MIEHE Al 51518 | SZIFMEREA Correlationld }BZ4CEk - T—EE5T (Section 10) BEITE Token #a5E OAuth : HEE) MCP Client BAFAE
B - EYSEHAMREL Audience # Access Token ©

HE(RRIEE

o MCP #880 : Tools (2025-11-25) : tools/list “ tools/call - isError EA{FEFEIRMES ©

o MCP #3# : Transports (2025-11-25) : Streamable HTTP BJzERELEIFEARR T

e MCP C#SDK (GitHub) : ModelContextProtocol “ ModelContextProtocol.AspNetCore HIRIAFEEAFESH o
o JSON-RPC2.0 #E1& : -32602 Invalid params EAZEEFEZRHE o
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https://modelcontextprotocol.io/specification/2025-11-25/server/tools
https://modelcontextprotocol.io/specification/2025-11-25/basic/transports
https://github.com/modelcontextprotocol/csharp-sdk
https://www.jsonrpc.org/specification

CHAPTER 10 % =7 - Gateway > MCP £ OAuth

g 10 E

ConnectorOAuth#l €& B 17k

#8uf Cookie £2 Access Token FJZE ; PKCE ~ Redirect URI ~ Scope ~ Audience RRERHHEETRHER ; EA Openlddict IFERE B - B8l Client ~ U
Issuer + Subject HEEE S

o N | 3 i ..

:Section 10 | Connector+ OAuth EEEE}EE
2825 > Connector 7 EBRiEITE

120 388 | 8= 20 - inEE 25 - H(F 60 - BRUX 15 '

Audience Iss‘slgje;&

REREEERE | | HEITFLSE8

BLRESRER N AMMROETE

Client SEIBHIA | &1 - BEHE—HER

RIERE 2/0\EF (120 988) EERE HEClent EEREOHE SHSER  E46)/10_ConnectorOAuthfl® BiiE
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ESeiEEEETT - fRAES :

SREABME /ncp TAEFAAILEIE A Cookie > MZEA OAuth #58% - HHAPREL Audience B9 Access Token o

EREEERHENRHR Openlddict IRAEARTFS S22 © WIERSMAZ + PKCE » /connect/authorize FIEE ~ /connect/token > MTEBREETF—ERAIE Client
(Redirect URI ~ ABAFE) ©

B /mcp RMEERPUER (/.well-known/oauth-protected-resource ) » WiE&E¥ Token AYZEEE ~ Issuer ~ Audience ELHAMR o

FA Token 12HY Issuer + Subject & Externalldentitylinks HEZITABE > MARMEE Client E2RAESM Userld ©

FAEZ SDKHRAIEARIHSTR MR > BA - FE — # Token — FIHMIFI TR > WERIKRE A ~ 3BH Token ~ #8352 Audience ERHRIEAE o
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o 5TAY Section 09 : /mcp AEFIHIEIFAIT AR » BRRB—HEEEBIA Token (FETIERHE » #aB} OAuth) o

o Section 04 B9 Identity & A (Cookie McpPlatform.Auth ) EAREIEE a@demo.test (Id member-a) o

o Section 03 BEFE—EHIEEHMIRE | Externalldentitylinks ( Issuer + Subject ME—) - ConnectorClients ©
o HIZEHTTP 302 &3k ~ TFHFEH ; HME IWT 2 THEN D =EZH Base64 F& ) Bl o
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B (20 588)

#8ik Cookie £ Access Token

B E R ESRIRERILE - EARBABERIRE MepPlatforn. Auth Cookie » ZREEFRBE™ L o AIFEA (Connector) FREMEAER » CRENE—IRAMUZLE

23X - MERAERTE /mcp HYETTEE  Access Token ©

tE# HBikE A Cookie MCP Access Token

HEE HEAVEIEER Connector (Al F&F ~ AR H)

BEREG EEABHARE GBERSER (A5 % > Connector FAIFHERFIAE
REFRTEMIE g (ERE RE aud BWER (&FA http://localhost:5199/mep )
B 8/N\EF  IRMERBIER 10 9$% ( OAuth:AccessTokenMinutes ) » FIHERFALLRK
Connector A13E & SHHENR — FHEE : ZEABMAETEECHNEAR

HEBTER ML aedemo.test BAMILE > FHEFBME Cookie B /mcp i tools/list > 5E1401 ° /mcp RED Access Token ©

B(REHAR © 148 401 F=Z Token

AHBRIRE—IE /ncp FFF LIRE Token - TEIREBETEHMAIAK (B SDK BIRHT X&) !

ASRFR /mcp RIERRTS BERAES

(@ POST /mcp (G875 Token)

v

401 + resource_metadata 48k

e e e neeeeeaaaeeeeneeenmeennnand
G EEREEERGPESR
@ REEY /donnect/authorize (PKCE)V
G B AL ~ 2 ThREF) ]
® #[E] Redirect URI : code - state s;
USSR UUUU DRSS

@ POST /connect/token (code_verifier)

v

#* Bearer Token &%

v

pEN==I=b /mcp RIERRTS

10-1 JlEtAEFI#ES Access Token BIRSE6IBF
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RO ZEHE

b

@ RH Token #4E ; CIFEIZEESR Client KHMEEE RREA

@

® ERPEENR THE http://localhost:5199/mcp > Token

http://localhost:5199/ E) ; BiIE#ARFEH /. well-known/oauth-

authorization-server SEIM{EIHEL

@  {RIEMEUEE client_id - redirect_uri - scope=mcp:tools *

resource=../mcp * code_challenge (S256) ~ state
BEETFAEACHEEEALRR ; Connector EREIEH;

®  BEIRWEO http://127.0.0.1:7071/callback?code=.&state=..
&iss=http://localhost:5199/

@  PAIRHERE + E408Y code_verifier i Token

ZBEEAERIH Authorization: Bearer ..

PKCE + Redirect URI * Scope * Audience + EiErh#E

$3e FRR T EERIRE
Redirect URI  IRHEFSZIXTIMME o LUXTIHEHA « —FARENEIL > WEEFELREREE B KM

PKCE RRBRIRRARARE (H<FRIFERE Client Secret) - EFCELREIKK
code_verifier > FEHTER SHA-256 #i% code_challenge ; #t Token FfARHRX ©

F MBI ARBIRS > 87E Token

Scope Connector ZRHEIREE > BFEREE LAGRE
Audience Token BABMEZ RN o AHRRARTE Token ZIRIFA /mcp HABIIELR
(aud)
HREPEER  Client RUBEAEREARFEEWIE - 1 401 MIZEE—KIX1S5) (RFC9728)
state / iss state BILERIANIBMIBISIEMERELRIR ; iss HEDIRIERER BFARRISIERRTS (RFC 9207)
Access Token 25+

FEH Token BREE  RMEEY IWT » FREIBRERFERRE (FETER) !

FETER

401 ™ Www-Authenticate: Bearer
resource_metadata="http://localhost:5199/.well-known/oauth-

protected-resource/mcp"

REENTETE 2

REEMTETEH 3

10-4

BIE A ABA HttpListener 3

200 > expires_in: 599

tools/list [E3fETHA

FEEHRE

http://127.0.0.1:7071/callback ; REAEERE{IHEETIL
FA http » HER—12 https

RequireProofKeyForCodeExchange() > @ Client thiZ:50
WZE PKCE

mcp:tools (FEOY MCP TH) ; reports:read RANTREHS
—fE&R

Client F§ resource 2#i5% (RFC8707) ; /mcp RUL aud
= http://localhost:5199/mcp

SDK B9 AddMcp() 2fif /.well-known/oauth-protected-

resource

SDK LE¥MEEIERT A 1% Token

{"iss":"http://localhost:5199/", "exp" :1790426538, "iat":1790425938, "aud": "http://localhost:5199/mcp",

"scope":"mcp:tools", "sub": "member-a", "name":"a@demo.test", "client_id":"classroom-mcp-client", "jti":".."}
g% BB /mcp EEER
iss M NBRRTER Issuer » B8 sub —BEGE
aud AAIMEE R A WA http://localhost:5199/mcp
exp © iat FUEA ~ EEEE (Unix D) IBEATE 401 ; MEARZE 600 7 =10 &
sub EiAE (RERISERPINERSE) 8 iss —#€ZE ExternalldentitylLinks
client_id —1& Connector F& ApiCalllLogs.ClientId
scope ZERBEN#ER sCERA ; Section 11 7 &k Scope FRHITE

BEREMALEFTAE 18 sub BBRIA > BEMBEF L > /ncp BHHE401 -
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Issuer + Subject HEE S

sub = member-a HERMEEE Id > AHEEEER?AA su REERENRERBEERR - RREBABRAATNEAR » BIKRERFNAIESE sw
= member-a ’ BBRFB—MEA ° FRUAFERA (iss, sub) B—HEE :

@ Token Ezz5i@

B
iss » sub

10-2 Issuer+ Subject /&S S

B WTHE

®

@ B (iss, sub) THER

® EFNEE Id %A member_id
O} Token &ABHERIGE

2 Externalldent
ityLinks
BE—%H7

TE—> _id
#A /mcp

@ 0t member

@ 403

HFET2ES

Openlddict B8:8%5E ~ Issuer ~ Audience ~ #FR ; EF—FREE 401 > FEEFH @

; tools/call HEEMNUE

HEREREHE R8F FEUN  B—2GSR0RELIREEA » TARE Ef sw MEEUga, -

PREELEEHEA

Addvalidation(...)
McpMemberClaimsTransformation
McpToolHandlers.CallToolAsync

/mcp EHERRI RequireClaim(member_id)

o Eif Connector EREIREREH localhost o ANETTRAZANKEVAIE AR ; B4AEIR Al BRFSA » KBEBINBESRIMN https 4841k (Section 15 &) o EEIE{H A4

FERLE A EMY localhost ©

o Zsi%F http | DisableTransportSecurityRequirement() RZATERE ; ZBE—12 https - ZHEHME Openlddict FIE%/&:8 (FE7EERT Windows EREI/EFHEER

&) > BEERIENEE -

o 8% Refresh Token : Token 10 SEZIfAf > Client EEME—RITHE o

o FBAKENEEESER (DCR) : Client R5E
o ZRESTTHY tools/list ERMKEEM GrantiBiE » tools/call HIEFRIEE Grant (Section 11) ; Connector BIfEM ( IsEnabled ) 7E Section 12 BRIE o

HERETRETH -

ZEREER
B HEEREA TEAFERR
EIERRTS BEBZARE - %% Token FURTE Openlddict » E34gikRE—(E-2
ERERSE U Token ~ $2{£INAER—T5 /mcp

Connector,/Client

RRGETN /mcp BYEER

BIEARIR classroom-mcp-client

REARIG FELRREEE (Client Secret) B2 w<y) ~ KSEEN ; %78 PKCE
RIS FRBEERIN—RMEAHS > RAER—R Token code
Access Token MO RARYBITEE 10 738889 JWT

Issuer + Subject
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TEEEERY) + TERAGRE) - GEsRA ME—

ExternalIdentitylLinks RJME—3#
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HEmmaE (25 9388)

TEEE | AREERASARR  ASBEAREIRIIRERY > @EEAEREALR TR5F)  ARIHIIFITE | REZ—TE8AREA &2 Audience ~ 18
B~ W EE SERIEE -

TEELER

1.7 #)/10_ConnectorOAuthf2 & B1%H#/McpPlatform EM Migration ( dotnet ef database update --project src/McpPlatform.Infrastructure --startup-
project src/McpPlatform.Web ) > EIBIRES API E248IYL o IBIREEA » I TConnector BEéf) » IRFIEHIUARE R o ABETERAES -

Client Id Redirect URI R

Classroom Client http://127.0.0.1:7071/callback X Client Id REEA/NREHENX » HF « EFH > UHEXFEMHE > 3~64 F..

classroom-mcp-client  http://example.com/callback X Redirect URI H/ERTTEMIL | —& https ; RAAHERIAL (127.0.0.1 ~ localhost) FIMA h
ttp..

classroom-mcp-client  http://127.0.0.1:7071/callback v BE#H 2% mce AEBAHK (classroom-mep-client) > Redirect URI : http://127.0.6.1:707
1/callback

classroom-mcp-client  http://127.0.0.1:7071/callback X Client Id classroom-mcp-client BAEEEHE o

MCP Server API & APIB#E S2h0 FEEE

— Connector 5
i MCP Client E5&EEEE 8 - A RERITFAERER - THRBNVAPKEAMMABN (8% Client Secret ) - — &%
APl &B5I8 PKCE ; = #E5E R & 3% 35 $2AY Redirect URI »
5 : Client Wi BHAMRE
LHREZ MCP 25 ( EiR ) http://localhost:5199/mcp
FHBEEZ RERRFS (Issuer) http://localhost:5199/
Grant .té 1@ RERES http://localhost:5199/connect/authorize
AP B S Token f &4 http://localhost:5199/connect/token
bi =)
Scope mcp:tools
MCP T B4
Connector &
ZE&M (Section12) Client Id kA Redirect URI R
classroom-mcp-client 32 MCP Rl Eln http://127.0.0.1:7071/callback RyA
EEEHTY Connector
Client Id 28 (AEELER) Redirect URI
classroom-mcp-client RE MCP A A PR http://127.0.0.1:7071/callback

© 2026 MCP Server APl & | BiERE

[E10-3 8% [Connector &#f#) B
EmE
1.® TClient BFEIEAYRRTEL : MCP B5EE ~ Issuer ~ $ZHEUREE « Token %2 ~ Scope » 2EBHEE appsettings.json B OAuth EiZY o Client REREERE MCP i
25 ~ Client Id £2 Redirect URI ; IRIEREEMERHCEECIERE ©
2. @B &M Client : %8 MRE MCP AlEA AR FREREREE ; Redirect URI %780 Client BXEBHM—FFE ©
3. @BMRRE | DA =AML o 85 Client Secret : E#EM—REARA R » —#2 PKCE ©
4. BREEM (R Token ¥ /ncp 3% POST » BEERHESER) !
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POST /mcp - 401
Www-Authenticate: Bearer resource_metadata="http://localhost:5199/.well-known/oauth-protected-resource/mcp"

GET /.well-known/oauth-protected-resource/mcp » 200
{"resource":"http://localhost:5199/mcp", "authorization_servers":["http://localhost:5199/"],
"bearer_methods_supported":["header"], "scopes_supported": ["mcp:tools"], "resource_name":"MCP Server API F&"}

GET /.well-known/oauth-authorization-server - 200
{"issuer":"http://localhost:5199/", "authorization_endpoint":"http:// localhost:5199/connect/authorize",
"token_endpoint": "http://localhost:5199/connect/token", ..}

3.HITRISAPE (TH2B=RI581E) | dotnet run --project tools/McpPlatform.McpTestClient o TIEEMHRMEARUIFIRUATES (BRI - BAER) -

AR REANLIR TR
http://localhost:5199/connect/authorize?client_id=classroom-mcp-client&redirect_uri=http%3a%2f%2f127.0.0.1%3a7071%2fcallback
&response_type=code&code_challenge=s-1fDjSA..&code_challenge_method=5S256&state=EWTSAxmh..&resource=http%3a%2f%2flocalhost%3a5199%2fmcp&scope=mc
p%3atools

BIBIBRTREEIBEAR ; W aedeno. test EAREIFIFREE :

MCP Server API ‘F& APIE# ZBEFD

%1 Connector

#E MCP AIERAFIR Z2XKMURNEES S (a@demo.test ) AT
SRR :

e mcp:tools : S MFINREEER MCP TH

EF 2% - 5518 Connector 2= F—35R B EAPRAY Access Token - BN RBERE
FAEEEZEAMM APl ; REER DA EE &S HBEE Connector »

© 2026 MCP Server APl ¥& | EiEgRE

B 10-4 [FEE : @8 HREEEE Connector tFREC
EmaT
1. ®Connector ZIFLRE BIRSE : TERE MCP RIEAF K ERUMFHNEES S (a@demotest) -1 > BEBFRHMERH « WENSSD -
2. OFEPRIEEE ¢ mcp:tools ’ FARIIEHEALEY scope ©
3. @RBAXF : Token FHAMR ; Connector NRAEAEIREZ AL FEM APl (Section 11 58%) ©
4.@ THEr) TiEGR) - 1% T BAEWEE nttp://127.0.0.1:7071/callback » EFEFET 1SR > AIUMBEESE -

5. EEIEER > AR KERE Token WS (FAR) :
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B4R : McpPlatform.Web 1.0.0.0

== tools/list: # 3 fATH
courses_search BRI2E (v1) | KIZEEREERTZ > EIFRR IR ERFH -
products_search HmamEH (vl) | KREARFEHEMAGE 98 - ENEEE -
ticket_create RFTERT (v1) | BU—RIRFFEIE ; BAR » EESREEDEE -

== tools/call products_search {"keyword":"#"}
isError = False
"count":3,"items": [{"sku":"P-1001", "name": "MELFLSHEEZ 1509",..
CorrelationId: 13fc2825b66e4762

5. Fi SSMS E& ¥ FESIT /28R

-- 7E MCPServerManag 1T ; Rl
SELECT UserId, Issuer, Subject, LinkedAtUtc FROM dbo.ExternalIdentityLinks;
SELECT TOP 2 UserId, ClientId, ToolName, Outcome, CorrelationId FROM dbo.ApiCallLogs ORDER BY Id DESC;

member-a|http://localhost:5199/|member-a|2026-09-26 12:34:30.2809550 +00:00
member-a|classroom-mcp-client|courses_search|InvalidInput|c23d63387b1du626
member-a|classroom-mcp-client|products_search|Success|910aaa97938cu527

6. RETRES © FHIEY tools/oauth—flow.psl FAKE SDK » —F—SERERBLENHE—PHER (FHEHIRITEB MCP_LOGIN_PASSWORD ) ° ZRETEA)

=P R

FRE AT REAELL 302 » /Account/Login (BAZEIZIEEE)

FEER MEE) 302 » ../callback?error=access_deniedS§error_description=% SE/EZHE -
resource=http:// localhost:5199/reports 23 aud=../reports #J Token ; MDY /mcp ~» U401

resource=http://evil.test/mcp 400 invalid_target : One of the specified 'resource' parameters is invalid.
Token ZHA (AccessTokenMinutes=1) 0 FYBF 200; 62 FVEF WOl

B ExternalldentitylLinks HE—%I [E—5& Token » 403 ; EXEEEIRE 200

BS4BIEE A Cookie ~ F# Token 401

?ﬁﬁﬁiﬁﬁ@gﬁ?&?ﬁﬁgﬁ : i@ﬁﬂ% The authentication demand was rejected because the token was expired. » Audience *f?% The token was rejected

because it had no valid audience. ©°
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BERE (60 5iE)

HIPIEEZE | #6561/10_ConnectorOAuthfa® Bi5HE /McpPlatform/ (1 Section 09 #88Y) o ASEETHMIE  Core BY Connectors/ ( ConnectorService.cs
IdentityLinkService.cs) ; Infrastructure B connectors/ (OpenIddictConnectorRegistry.cs » EfIdentitylLinkRepository.cs * OAuthScopeSeeder.cs) £
Migration AddopenIddict ; Web B9 AuthorizationController * EIEHE * 82 ConnectorsController * Mcp/McpMemberClaimsTransformation.cs
Options/OAuthOptions.cs ; HlEAFHH BrowserLogin.cs * ScriptedLogin.cs ; tools/oauth—flow.ps1 ° fIE& Section 09 Ay

s

DevTokenAuthenticationHandler.cs 2 Mcp:DevAuth &%iE °

$E— EH Openlddict F%2E Migration (15 73§%)

B ZEIEFERF 2 EERTS - Openlddict & Client ~ #Z##5E « Token EEHFEER » BFIFEEE °

Directory.Packages.props A\ OpenIddict.AspNetCore  OpenIddict.EntityFrameworkCore (&3 7.7.1) ; Infrastructure 2E%%E « Web 2EHj#& o
AppDbContext.OnModelCreating AI—1T » W8 REBHHMPRI AIFRAIELE Openlddict B -

// #fl/10_ConnectorOAuthfa & 5#%1#/McpPlatform/src/McpPlatform. Infrastructure/Data/AppDbContext.cs (OnModelCreating Efi#%)
builder.UseOpenIddict(); // Section 10 : OpenIddict HIMURIGEERIR

// FREIMEER BRI © TR  CRBAREZELMI=RE R 28R o
// OpenIddict BYEKIRFRSM | 12HEEE ~ Token T HIDBEREER - REECRERAIMBRRL
foreach (var fk in builder.Model.GetEntityTypes()
.Where(e = e.ClrType.Namespace?.StartsWith("OpenIddict") # true)
.SelectMany(e = e.GetForeignKeys()))
fk.DeleteBehavior = DeleteBehavior.Restrict; /@

dotnet ef migrations add AddOpenIddict --project src/McpPlatform.Infrastructure --startup-project src/McpPlatform.Web
dotnet ef database update --project src/McpPlatform.Infrastructure --startup-project src/McpPlatform.Web

FEHRLE R © Migration R BIE{E CreateTable : OpenIddictApplications - OpenIddictScopes “ OpenIddictAuthorizations “ OpenIddictTokens » ;RHEENEIHt
Ko

$#ETE Program.cs SHAHEHEARTSEL Token BE5E !

// #fl/10_ConnectorOAuthfa & 5#%1#/McpPlatform/src/McpPlatform. Web/Program.cs (OpenIddict)
builder.Services.AddOpenIddict()
.AddCore(options => options.UseEntityFrameworkCore().UseDbContext<AppDbContext>()) // ® Client - {ZH#HE « Token 7#7E OpenIddict BYEHIE
.AddServer(options =
{
options.SetIssuer(new Uri(oauth.Issuer)); // @ Token By iss > BEIFEBIE » FUARNBUIER
options.SetAuthorizationEndpointUris("connect/authorize")

.SetTokenEndpointUris("connect/token");
options.AllowAuthorizationCodeFlow()

.RequireProofKeyForCodeExchange(); /] o RAFFIZHEN + PKCE
options.RegisterScopes(OAuthScopes.McpTools, OAuthScopes.ReportsRead);
options.RegisterResources(oauth.McpResource, oauth.ReportsResource); // Client BJIXA resource ZHIEEMEIR (RFC 87

07)
options.SetAccessTokenLifetime(TimeSpan.FromMinutes(oauth.AccessTokenMinutes)); // @ Token HXHA
options.AddDevelopmentEncryptionCertificate()

.AddDevelopmentSigningCertificate(); // RIS ARGE ; BPERIAER (Section 15)
options.DisableAccessTokenEncryption(); // Token RFEERNE > R _EAIURRKE
options.UseAspNetCore()

.EnableAuthorizationEndpointPassthrough() // © BHEREER4 AuthorizationController

.DisableTransportSecurityRequirement(); // HEA http ; BB —2 https

i3}

.AddValidation(options =

{
options.UseLocalServer(); // © FE—EAILEEN Token » HIZAAHHNEIRERE
options.AddAudiences(oauth.McpResource); // @ aud HZER /mcp HIAELE
options.UseAspNetCore();

i

230508 :
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| WTHE

® FA EF Core #1REE#} > DbContext MLEF &M AppDbContext
@) Issuer R TE R » 5% Openlddict fRkeARABIHE

® QFHRERSTRAZ - B3R PKCE

= RegisterResources

@ Token 10 93 §&

® FEImEEER IR Controller JRE T ~ AR

®@  EREEE - Issuer ~ HAMR > B aud AR /mcp

appsettings.json BY oAuth EiZ :

# =l
Issuer http:// localhost:5199/ (4EREHIR)
McpResource http://localhost:5199/mcp
ReportsResource http://localhost:5199/reports
AccessTokenMinutes 10

P FHiHA Client (10 H$E)

BT EEER

E—EZERE « A—E525 » B Client FESEM ConnectorClients —fEEA
ExternalIdentitylLinks.Issuer E8 TokenH iss —FF#E ; D —(EFEERNGHEERIEE
HAURIE (FINEESXIRE) £ MCP RARE » FHRAGWER

B75 SDK—EEIX resource B ; REHMER—R invalid_target (R (BRER))
FRREHIRE AR LR

Token i252 B R passthrough : #ZHERSHA Token 52 H Openlddict FRIE » ARZ2UAPARIEN I E

AEMERR Token TES1ERA1R R =

RIERIRR

BABILAEHE RS | Client IRRFIAVIZIERFSERET)

£ Client EEARAIABHLRFT | SDK XM resource #4E » 3k Token Y aud ¥7F L1401
SARTREEEER Audience

R 1 ALTERE LRIBH

B : #E=ERBBEHRAE > RS A Openlddict BWHEIHEHEREL ConnectorClients ©

private static bool IsAllowedRedirect(Uri uri) =
string.IsNullOrEmpty(uri.Fragment)

{

ClientId = registration.ClientId,

DisplayName = registration.Name,

ClientType = ClientTypes.Public,

ConsentType = ConsentTypes.Explicit,

RedirectUris = { registration.RedirectUri },

Permissions =

{
Permissions.Endpoints.Authorization,
Permissions.Endpoints.Token,
Permissions.GrantTypes.AuthorizationCode,
Permissions.ResponseTypes.Code,

h

b

foreach (var resource in resources)

await applications.CreateAsync(descriptor, ct);

2R -
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& (uri.Scheme == Uri.UriSchemeHttps || (uri.Scheme

// %ifl/10_ConnectorOAuthf2® S5i%1#/McpPlatform/src/McpPlatform.Core/Connectors/ConnectorService.cs (Redirect URI #3Al)
/// <summary>{EFHEIE@£E] Redirect URI; http RAHFECEAEECHEN (97 SEREXMIEEME) o </sunmary>

== Uri.UriSchemeHttp & uri.IsLoopback));

// #f5l/10_ConnectorOAuth82 € E#%## /McpPlatform/src/McpPlatform. Infrastructure/Connectors/OpenIddictConnectorRegistry.cs (RegisterAsync Af)
var descriptor = new OpenIddictApplicationDescriptor

// BRELAGEENRE

// o ABARI :8F Client Secret
/] o BRBEEER TRF)

// o RREBREXEEEALE

Permissions.Prefixes.Scope + OAuthScopes.McpTools,
Permissions.Prefixes.Scope + OAuthScopes.ReportsRead

Requirements = { Requirements.Features.ProofKeyForCodeExchange } // @ —EER PKCE

descriptor.Permissions.Add(Permissions.Prefixes.Resource + resource); /] © 55FH resource ZUBRELER

await using var transaction = await db.Database.BeginTransactionAsync(ct);

// OpenIddict FFE—fE AppDbContext A

—157—



L2 87 HEE BT EEERR

IsAllowedRedirect  https —#AIL ; http RPR uri.IsLoopback (127.0.0.1 » RS RTEARNE £ > XFIRIAD http BUEEWER
localhost ) ; RA]F #

ClientTypes.Public L HEXNIERHEZSE 0 I Secret ERAH
ConsentTypes.Explicit TEREA TUFIEER) B Token

® E %A Redirect URI Openlddict EE¥5ERE redirect_uri » REFHIELRE » Rt

— Permissions J&EE E1E Client RAEFRIRREIES « Token in%h ~ IRIENERIZELMME Scope ; A&

S —1RIEAR

@® WA7B PKCE 5 ASFERINER BFRIFRABFER rsrc:http://localhost:5199/mep EAFHVERF S
transaction B¥EBE ConnectorClients £ AuditlLogs #E—iE Commit MEERAE—8F - —885

FEHRGE R | REEHSER 1 MUPNMERNE ; OpenIddictApplications H—3%! classroom-mcp-client > ClientType = public ©

SH= ERRMERSR (15 58)

@l
%.|
el
‘fﬂﬂ

BH# : Openlddict E&5% Client ~ Redirect URI ~ PKCE ~ Scope  resource Z 1 » {BsEK344 AuthorizationController ; HIRAE TEERH

GET /connect/authorize BEAFEEIZAER (challenge > BAREIZIRMEL) » AT HEREEER o T %H2E POST :

// %ifl/10_ConnectorOAuthfa® 531%4# /McpPlatform/src/McpPlatform.Web/Controllers/AuthorizationController.cs (Decide)
[HttpPost("~/connect/authorize")]
public async Task<IActionResult> Decide(string? decision, CancellationToken ct)
{
var request = HttpContext.GetOpenIddictServerRequest()
?? throw new InvalidOperationException("iERE Openlddict E&:HBHVIRIEAR - ");
var user = await users.GetUserAsync(User);
if (user is null)
return Challenge(IdentityConstants.ApplicationScheme);

if (decision #* "accept") // o 148 . % access_denied [E]%] Client
return Forbid(new AuthenticationProperties(new Dictionary<string, string?>
{
[OpenIddictServerAspNetCoreConstants.Properties.Error] = Errors.AccessDenied,
[OpenIddictServerAspNetCoreConstants.Properties.ErrorDescription] = "&EEETHE - "
}), OpenIddictServerAspNetCoreDefaults.AuthenticationScheme);

var identity = new ClaimsIdentity(OpenIddictServerAspNetCoreDefaults.AuthenticationScheme, Claims.Name, Claims.Role);
identity.SetClaim(Claims.Subject, user.Id) // @ sub = 8 Id
.SetClaim(Claims.Name, user.UserName);
identity.SetScopes(request.GetScopes());
identity.SetResources(request.Resources is { Length: > 0 } requested // ® aud : Client A resource ZHIEEMNER ;
? requested : await ResourcesAsync(request.GetScopes(), ct)); // JBIEEA K Scope HE
identity.SetDestinations(_ = [Destinations.AccessTokenl);

await links.LinkAsync(user.Id, oauth.Issuer, user.Id, ct); // ® i2F (Issuer, Subject) » BE
return SignIn(new ClaimsPrincipal(identity), OpenIddictServerAspNetCoreDefaults.AuthenticationScheme); // © Openlddict E4IRHERSIEC]
Client
}

FEREMNREIERAH OAuth 2BUREIAR] > Openlddict 7£ POST BFFEEERE—R

@foreach (var parameter in Context.Request.Query)
{
<input type="hidden" name="@parameter.Key" value="@parameter.Value" />
}
<button type="submit" name="decision" value="accept" class="btn btn-classic">%t&F</button>
<button type="submit" name="decision" value="deny" class="btn btn-outline-secondary">{E4E</button>

2IaREA ¢
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L2 87 HEE B EERR

GetOpenIddictServerRequest()  EX{§ Openlddict EES:EBHIIRREAS FEZEHEHRE Client ~ Redirect URI ~ PKCE ~ Scope * resource #&7&
users.GetUserAsync(User) 48k Cookie BUISE & E=M—FE Cookie IMthT5 : 55EF MZAFFHIAI 2k
® Forbid + access_denied By Client » 484" error=access_denied » Client HiiEE 81548
T
sub AAEEId> name RZEEETH AHEmMail & sub : Email AJUEK > Id A E
aud fB%H Client By resource & MCP }REEK Client I5EER ; B Client JR15ER 7 H Scope #E
( OAuthScopeSeeder E$EHVLIFE)
SetDestinations FREE &S EBHUE Access Token ARFETRE ID Token
® 3L (http://localhost:5199/, member-a) — HEZIg BB A - HERE ; EFEERTER
member-a HYHIFE
@ SignIn Openlddict 4125 > 302 &%) Redirect URI » ABHEH code - state »
iss
hidden #H{iL 3@ client_id » redirect_uri REFBINEF <form> Tag Helper BENNN LAIRHAERL > RILPAABEREE
code_challenge - E

TEHAAE R | ARSI ES IR 3 MUIRIEAEE — BA — [E 10-4 — ARSI http://127.0.0.1:7071/callback?code=..&state=..
&iss=http%3A%2F%2Flocalhost%3A5199%2F °

FEBM  [mcp : EREPEZF - Token Bi:E - TEHE (10 HEE)
BB /mcp 2XUX OAuth Token > 401 B35 Client KXMMEIRIZEIRTS o

// %if/10_ConnectorOAuthf2® Si1%1#/McpPlatform/src/McpPlatform.Web/Program.cs (ERPAEERL)
builder.Services.AddAuthentication()
.AddMcp(options =

// #f/10_ConnectorOAuthf2& S#%#/McpPlatform/src/McpPlatform.Web/Program.cs (i)

// /mcp in% : Token HI OpenIddict B&:® (ZZ - Issuer ~ Audience ~ HAFR) ; JRAZNEN » U0l > EFREEE » Ue3 -

app.MapMcp("/mcp") .RequireAuthorization(new AuthorizationPolicyBuilder(McpAuthenticationDefaults.AuthenticationScheme)
.RequireAuthenticatedUser()
.RequireClaim(McpClaims.MemberId) // Issuer + Subject HESIIEE
.Build());

BEHMESM IClainsTransformation * TE Token BEsEMINEHIT

// #fl/10_ConnectorOAuthf2 & E¥%1#/McpPlatform/src/McpPlatform.Web/Mcp/McpMemberClaimsTransformation.cs (TransformAsync)
public async Task<ClaimsPrincipal> TransformAsync(ClaimsPrincipal principal)

{
var issuer = principal.FindFirstValue(Claims.Issuer); /] o EEMN
var subject = principal.FindFirstValue(Claims.Subject); // LA
if (issuer is null || subject is null || principal.HasClaim(c = c.Type == McpClaims.MemberId))
return principal; // T2 OAuth Token > ELHEINE
var userId = await links.FindMemberAsync(issuer, subject, CancellationToken.None); /] o EHER
if (userId is null)
return principal;
var result = principal.Clone(); /] o NMEBRAHHE
((ClaimsIdentity)result.Identity!).AddClaim(new Claim(McpClaims.MemberId, userId));
return result;
}
F2z0ReA -

MCP Server ;RIEFAREFM (30HRS)

{
options.ForwardAuthenticate = OpenIddictValidationAspNetCoreDefaults.AuthenticationScheme; // ® &i Token %44 OpenIddict
options.ResourceMetadata = new ProtectedResourceMetadata // @ /.well-known/oauth-protected-resource
{
Resource = oauth.McpResource,
AuthorizationServers = [oauth.Issuer],
ScopesSupported = [0AuthScopes.McpTools],
ResourceName = "MCP Server API F&"
bg
1
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R 87 HEE B EEER

ForwardAuthenticate McpAuth 5% E S RE Token » E45 TEREFCTEREMD% Bearer MAR > AFAEE > 500 (R (ERHER))
Openlddict
® ResourceMetadata RUERPEER 5 401 BN E Client REHBE /mcp 4BULRAAE BVISHERARTS

resource_metadata

BRIERAIRY] McpAuth % R840 Openlddict » Challenge F§ McpAuth 401 RE—{B www-Authenticate 128’ MEM resource_metadata ; 48k Cookie RIEE

EIfE B > FES Cookie 22 401
RequireClaim(member_id)  Token &AEHERIIEE — 403 401 T MR2E 710 403 T/ MHEREE > BREFER
@ F iss » sub & 49k Cookie /8F iss ~ sub > HF—E if FMIKH > FELEERE

ExternalIdentitylLinks

® Clone() [El{E#r A9 Principal ASP.NET Core AIRESE—{E:ERHNITLRE » FEYME > EEE member_id MAEE

McpToolHandlers.CallToolAsync HEX@I1T © MEAUZEHE McpClaims.MemberId HYfE > ClientId i Token BY OpenIddictConstants.Claims.ClientId ( client_id)

S o

FEHAAE R | % Token — 401 A% resource_metadata ; GET /.well-known/oauth-protected-resource/mcp [BI7REEZHER 2 Y JSON o

SRAE AEAFENA OAuth (10 548)

BR : 8 Section 09 BIETE Token 5 SDK B OAuth :&7E ©

// #f/10_ConnectorOAuthf& B#%# /McpPlatform/tools/McpPlatform.McpTestClient/Program.cs (OAuth 3R7E)
var transport = new HttpClientTransport(new HttpClientTransportOptions
{
Endpoint = endpoint,
Name = "McpPlatform :RERIFHAFIR",
OAuth = new ClientOAuthOptions // o WE del FEBE OAuth
{
ClientId = "classroom-mcp-client", // @ %% TConnector &#%) BY Client Id
RedirectUri = new Uri("http://127.0.0.1:7071/callback"), /] o WHEMBHRN—FFE
Scopes = ["mcp:tools"],
AuthorizationCallbackHandler = login // o BEEFEA - AR » EEHEHEE
}
58

login FE:&2 BrowserlLogin.HandleAsync :

// #f/10_ConnectorOAuthf2 & S1%# /McpPlatform/tools/McpPlatform.McpTestClient/BrowserLogin.cs (HandleAsync Hif#)
using var listener = new HttpListener();
listener.Prefixes.Add(redirectUri.GetLeftPart(UriPartial.Path).TrimEnd('/') + "/"); // @ 7f Redirect URI _EZZ|FEa3[EI%E
listener.Start();

Console.WritelLine($"AIERIBBIEHANLIZ (A5 © \n{authorizationUri}");
Process.Start(new ProcessStartInfo(authorizationUri.ToString()) { UseShellExecute = true }); // o BATERBIEERS

var context = await listener.GetContextAsync().WaitAsync(ct); /] o FEEIRIIF—ERS
var query = HttpUtility.ParseQueryString(context.Request.Url!.Query);

// %if5)/10_ConnectorOAuthf2 & 8#%1#/McpPlatform/tools/McpPlatform.McpTestClient/BrowserLogin.cs (HandleAsync #/E)
if (query["code"] is null)
throw new InvalidOperationException(message); // BEET TEM@) Lk

2R -
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return new AuthorizationResult { Code = query["code"], State = query["state"], Iss = query["iss"] }; // @ SDK HLL¥ state £ iss
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L2 87 HEE HBITEERS

@ (Program) iRTE OAuth 1% > SDKIBEI 401 HECHETHER  E4E PKCE ~ 4B1I%1E  HRARIEM EEREEEAl BB
HBLE ~ #2 Token
@ ® (Program) Client Id £ Redirect URI BB =& —2 1F—7FF > Openlddict EiZ{B48 » AEEIE
@ (Program) AuthorizationCallbackHandler EERY AuthorizationRedirectDelegate 7E SDK2.2.0 BAZ:RBFF (RAELE

code > $EEEE iss)

® HttpListener ¥ http://127.0.0.1:7071/callback/ #EK /callback?code=.. AF&EMEAIZE (FA)
(BrowserLogin)

@ FRTERL I EEBS BRI AL BFEEHCHATNAES  TAECHEEHAZS
@ [Ef&E code + state - iss SDK B3R state ZEABTFAH Token ; iss FARBHLILIEZERFS R ARE

(BrowserLogin)
BENCERULES - SREIRIEESL MCP_LOGIN_EMAIL ~ MCP_LOGIN_PASSWORD > Program ®E{M Scriptediogin : X HttpClient {CEBIEEERSEmMBEALLR TAsF) » S5RHA
BB EER o

FEHRAE R | BAREIPEE 4 #8E ; ApiCalllogs.ClientId 2 classroom-mcp—client ©

BERS

O B =ZHMMAERSEIRESH 1 NOERS

O &% Token MEAY /mcp : 401 > WwW-Authenticate # resource_metadata

O R A R iRsTAdEE - 5t 3 8 TR

O ExternalldentityLinks 7 (http://localhost:5199/, member-a) ; ApiCalllogs.ClientId & classroom-mcp-client
448 ~ #5532 Audience ~ 3B ~ MIFREIFE « 2% Cookie #IKIELE
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UTHRERAETRHEREFINRX

AER (FERRESIEX)

IE0Y /mcp f8%)500 : No authentication handler
is registered for the scheme 'Bearer'. The
registered schemes are: ..

OpenIddict.Validation.AspNetCore, McpAuth.

$EMEABHED] 400 © error:invalid_target “ One of
the specified 'resource' parameters is

invalid. (ID2190)

#4538 CS1061: 'HttpContext' (B
'GetOpenIddictServerRequest' MIEZ

RS
'AuthorizationRedirectDelegate' BASBEF

MCP9007:

mEES

'Task<AuthorizationResult>' ..

CS8619 ..
HERA

'Task<AuthorizationResult?>' R4

BOBMAEHRERERE 400

/mcp [E]1401 > AuEEES

rejected because it had no valid audience.

The token was

/mcp [B]401 > ABEEZEA !

demand was rejected because the token was

The authentication

expired.

MCP Server ;RIEFAREFM (30HRS)

1]

AddMcp() HIS5FRTERICEREEA
(JwtBearer) > &F&HAH
7 Openlddict

Bearer

SDK3:T resource 2%, {8
Openlddict REFHSEE R » EME
Clienti®8%& rsrc: #R

EEHRTE AT

Microsoft.AspNetCore ##4%eR]

SDK 2.2.0 EXFAEREIE iss HI%T API

BRIEEHXAIEIEERE HRA A null

QT type="hidden" name=.. B
FFEYIRML - RIEBAAIEN (ERNEMEIE
B2 name 7EA0)

Token 8 aud F=2
http:// localhost:5199/mcp

Token 3BH8 (BAIRE HIRERH)

BRIE

AddMcp #|TE ForwardAuthenticate =

OpenIddictValidationAspNetCoreDefaults.AuthenticationScheme

RegisterResources( ... ) » &$E Client BN
Permissions.Prefixes.Resource + ¥R ; BEFME Client EEHHE

fil using Microsoft.AspNetCore;

B%F AuthorizationCallbackHandler ’ [Elf AuthorizationResult

3£ EBE Task<AuthorizationResult?>

FSMEEY __RequestVerificationToken —ifE3%H

Client B resource 3 OAuth:McpResource EEITPRELRAVATL—

BEIISHE ; A% AccessTokenMinutes
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BRI © Client STRUIRME « ZIH T AXIFOY ; KB A ~ iBHA Token ~ $#83% Audience #IEAR o
s

1. Client SER#E#E © dotnet run --project tools/McpPlatform.McpTestClient > TEZIEEESE A a@demo.test AIE M73F) > EEEETR TSR ©

2. 5T REXIENY : FEEFH 3ETITA > products_search AEINALA Correlationld ; ApiCallLogs BB—3%IAY UserId = member-a “ ClientId = classroom-mcp—
client °

3. REBEAWIELR | % Token M0 /mcp — 401+ resource_metadata ; AREAMBULTABIIRIELN — 302 BIBZAE ; #4314 Cookie — 401 ©

4. 3BHA Token #4E48 © LU 0Auth__AccessTokenMinutes=1 EXENABLL > BUIE Token %% 60 #PLAEFMFIY — 401 (BRI 627D) o

5. 8432 Audience #3E48 . pwsh tools/oauth—flow.psl -Resource http://localhost:5199/reports HXfF aud ZIRFEIRAI Token — MEOY /mcp 401

6. RAEGEE - MR ExternalldentityLinks 9 member-a BB—%) > F—3R& A Token — 403 ; AEER B8] — error=access_denied ; B
http://example.com/callback — #1E o

[E1gE : Cookie 4372IE825 ~ Token %4 Connector ; Client it 401 —BRIFREIZERT > FEEFABCHEREALFEER » PKCE ELMARRKNEZE ; /mcp HEE
B Issuer ~ Audience ~ #AFR » B Issuer + Subject HEE S o T—EJT (Section 11) FER tools/list ~ tools/call fl_E Grant ~ 38 - FRASEL(ZHEIGE » 38
BERERD  thAWBERIZANTA ©

FE{RETEE
o MCP #B#3 : Authorization (2025-11-25) : BiRFH#EEERl « PKCE « resource BERIEK o

e RFC 7636 PKCE ~ RFC 8707 Resource Indicators » RFC 9728 Protected Resource Metadata ~ RFC 9207 Issuer Identification °
o Openlddict Zf : #ZHEBERIZ « Passthrough 3 « HIRIERA ©
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https://modelcontextprotocol.io/specification/2025-11-25/basic/authorization
https://www.rfc-editor.org/rfc/rfc7636
https://www.rfc-editor.org/rfc/rfc8707
https://www.rfc-editor.org/rfc/rfc9728
https://www.rfc-editor.org/rfc/rfc9207
https://documentation.openiddict.com/

CHAPTER 11 % =7 - Gateway > MCP £ OAuth

£11 =

B RE T L RE KR BRI 45 1]

TEARBKRERBIE ; SRIFUEREEE Grant ~ Scope ~ iR ~ FEIRRE « HIREFIEREERE ; HARMEIRE - RFERETE - Rate Limit « HEHRRERRERENE
2~ sERREIE—EE

Section 11| B8 TRIZREIHUES)
§—J0R0 » BEHHE—K

120 538 | 8% 20 - ;&0 25 - E{F 60 - Bl 15

s v v v e s

RREIA | MAZALH | BEATH

RERE 2/ (120 i) EEMRE RS BE - REAERBE  @HIER B0/l BT AERETIES
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ESeiEEEETT - fRAES :

BB ToolAccessService » 3 tools/list £ tools/call AR—ERAFIEGELETERAEEIA -

EBR tools/call KFEFIKE Token B Scope ~ BEMAE + Grant ARASELHARR » WEREFZA( ESIERFEFARER
F—1E SQL UPDATE .. WHERE UsedCount < Quota fHRFHIZEREETAERE > Bl 20 {EXEITIEIUIE 10 REERE > MILF 10 @RI ©
3 MEREE) WIAHE IAEFE WIARRT2ER  BFLARBEFAEMAENR -

MESIE 82 Rate Limit » I1EHEH Grant Ff:E tools/list RYMRERIZANKIRY o

MCP Server ;RIEFAREFM (30HRS) —165—



o 5ER Section 10 : /mcp LA OAuth Token &828 > member_id B H Issuer + Subject $FEMZE

e Section 07 By ApiGrants (HR%E Active,/Revoked, Expired ~ B3(HAM  SHEEE Quota ) BEBZHIHINAE ; ApiUsageCounters RERRYF > (ApiGrantId,
PeriodStart) BME—ZSG| o

o REBERL | member-a (F/BA) BFRREH V1M Grant#4 (FH 200 k) HEHHENAEMAZE Grant #1 5 member-b (F/\EE) HFEEH v1 M Grant#5 (§H
300 %) ; BB ANBRFLER Grant ©

Section 10 B9 tools/oauth—flow.psl ( -SaveToken &3 Token 7ZE| %TEMP%\mcp-access—token.txt ) ©
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B (20 588)

At ESXIFYBEERRE

Access Token 2 31& 10 D#EAEERL > Client thAIREIR TABECEE CAME  MNRRTEE Token I TARIBE—R » ERFEMEFENSETAEHERE

ERRRRTAER A [RE—RWMER AETTHIME

EIRERIH Grant E Token JEAEMFAY 10 8& tools/call BREERER Grant

BEREE B2 A Token BBHERT SRIGE AspNetUsers.IsActive

Grant ZI#7 BT HAPREREPTAY SREEY validFromUtc - ExpiresAtUtc

B fizh== Led| BRIFUFIRFHALE—R

RRATER IR E TFERAY AP Section 09 #€ FindActiveToolAsync RIXBE AR

Token EIE#Z2 TRE# « WHME Connector) ; AEFREARMEILR - BFEERENEIFHALE - SRPEEE -

— tools/call BB EIER

(Oe=Fcc @ Token & O} @ Grant B% ®EE—R ® Gateway
BhrA&BE#EH mcp:tools KISt E7EHARRA RBE Section 08
11-1 tools/call TEZRIH L2 FIBIEE
iR BB [EIFE STAEEE
i
® BIBREE ~ lREE TR HELER -32602 NEARLA - WIHR-) =
@ SCOPE_MISSING T AR (isError = true) =
©) MEMBER_SUSPENDED TA##R ES
@ ERMEME | GRANT_REQUIRED ; Hfth : GRANT_REVOKED * GRANT_EXPIRED HAREEEEE O T2IER ; AR TAE =
GRANT_NOT_YET_VALID B
® QUOTA_EXCEEDED THEsE:E =
® Gateway IETEAH (B - #@FF « LFiER) THHER z
(® BHESR)

S 1EIE4BERIEEE—% ApiCalllogs (Outcome = Denied ™ EEMI ErrorCode - Correlationld) » Section 13 BUERIREAIEIXEHSEIE LA o

HREE = FEE

member-a TEREAFFIBARTS LE o YIR ticket_create [B] MRAMIR) > ENEHM MEEIESFE > ARMAFEM ; REEUUE—FERT > HHTFaAMRLET
Ho P TER¥ERE) 8 TREFE) BR—a6E

tools/call ticket_create » 1HEEIR -32602 : REH%A ticket_create WIH o
tools/call no_such_tool -~ 1REHER -32602 : 8F%% no_such_tool HITH

HINEREZER > 1B ApiCalllogs #8 ticket_create AF—ZIEHYE GRANT_REQUIRED ° BIEE LRI - YESEKEE « BIEHEEN TRREZRARER
( GRANT_REVOKED ) : AP 2fthE 2B E > B LLRIFEIE o

FARERYEtRIRAY

AMER TEARTHARBEXHHEE] - FFEEEMTF :

MCP Server ;RIEFAREFM (30HRS) — 167 —



&R

@@ O~@ > Gateway BN

BB O~@ » BEAFE Schema ( INVALID_ARGUMENTS )

BB O~@ > LFaRs ~ AR L ~ 4xx./5xx

Client FBE—& Idempotency-Key ZEi

£ O~© IR

stR Eh

1x —
1R TR BT Gateway Z AT ; 28 Al EE > #57 h2—R0F0Y
1R ARATAEEARENB L - FERARE » —@TRE

SRPHE 1R BERRFRELFTERBA > BSRMHE—RTBHOFUYERE

(BN RAE®RBEALFER

STEREEEAM (UTCH8) B—X » FROMMRAE » FRARSBAEHRESE -

FEFE : MEAFRERBEERE—R

REENRZER TBEEARY  NWEEMIN—BERZE - MEFREREZ 199 (§EE 200) > MEERHET HEF 1R > #EFE 200 > BREMRER T ©

IERRHOE R R LB — & EE R —{E SQL BRifizt :

UPDATE ApiUsageCounters SET UsedCount = UsedCount + 1

WHERE ApiGrantId = @grant AND PeriodStart = @today AND UsedCount < @quota;

SQL Server TEMB—INRFEHEET ; F_EFREF—ETAHE > FEINBLLR 200> WHERE RRIL > & 05 - BRREF MHETHF) 1 15=F88mMI > 05
=BAR HSKREREET) °

() UPDATE -+ W
HERE -
HE15?
UsedCount<Q % 2
uota

11-2 [RFHISEETRE

4RI #T HEE

(0Je) —{E UPDATE [R)BFELERERIN—

@G FITFEANREIE > BE LR

® SKRE—RIFN > FiE UsedCount = 1
TRENEL Rate Limit

® FREmM

= ® BER%E

SRH5)
B2

5> ® INSERT 1

AT E TR

B3 B EARHEE » RAIREMIEMANZZ&IE—R

MIEAREIRAIE - E—ZR5REP—ELRK (2601) » EEIF O Bff— UPDATE

e tools/list FIAFAIRER : Al EAEERESTIER » SREE Grant RIRE - A Grant IRTECREIIRER 60 7 ; o  HEHFIIENER > FRIXESIRETBER
BPRFRY o
o tools/call FAMRER : B— Grant EWEMBRENIZH (PIIERKERE) » REERS 60 EA B ; BER—RIHAIZETREE » BFUKES THHEE

T

o RETTEABSMEERN MRS S) o

e RateLimit : EEEENRE (—X%/DR) > Rate Limit BN T—DEAFIERERE] > PIIEKEN A DEBRBAEESIEE LR o /np MEBEREKR (85
tools/list ) #BE > BT EE/HE 60 R > #BIBE HTTP 429 -

PREIEEEHEE

o REVESSRMRBORIEEE  BES AR » B BIERERERRNIE—8 - BAHEZE (tools/call FHREY » ARBFERIS 60 A EH o
o Rate Limit Mst# TR ACINAEE - TEMBEHEEREEMN -
o FREFRBRAE LFERMETRIE ; RREMVARRTE LF2ARE » ARETRBEERER
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o EEEEIRIENETE Section 12 ; BT SQLIERK IsActive A o

BAHR

%5
HARERE
[RFIRIE

788 (Reserve)
TRERSRL

Rate Limit

PR

BEESEA
EFRARARE—R - FREAQEFUE

MZE + &5 —RFTA > PETEHB AR
MR 2 BTSN —RERE
B ERILERRINER
E{URRIRAIAERRE LR

B—i50E > REEEREHFEENEER

MCP Server ;RIEFAREFM (30HRS)

EXFETE

ToolAccessService

UPDATE .. WHERE UsedCount < Quota
TryReserveAsync
IToolAccessCache.InvalidateMember
SUBESHHE 60 R BiB 429

WK AR TFERIAEAER
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HEmmEE (25 9388)

TEBIBIR | member-a RERIIECEAENTR ; BN TARBBIETFEARMEE ; 20 ERTIFERE 10 REAE ; HEHEEE Token IIZIHIE ; 15 » Scope
TR ~ MR EERIET o

EEPER

1. B(EHmEE AP E248uE > BUYTRIEAAYS (member-a BANIR TAFF1) o RNETTER :

== tools/list:# 1 (ATLH
courses_search BRI2E (v1) | KIREERERZ > EIFRR AR -

== tools/call courses_search {"level":"#pE"}
isError = False
{"count":2,"items":[{"code":"C-301","title":"MCP Server £ AI THEHIE",K "hours":18,"level": "EMK"},..
CorrelationId: 425df3f993b3u276

== tools/call courses_search {"level":"&F"}
isError = True
[INVALID_ARGUMENTS] Z#AFI&#RME - /level enum: Value should match one of the values specified by the enum
CorrelationId: d4lcd5ef770UcU73c

== tools/call products_search {"keyword":"%"}
isError = True
[GRANT_REVOKED] {1 W
CorrelationId: e0@l6lec897cduefb

== tools/call no_such_tool {}
HEHR -32602 (InvalidParams) : Request failed (remote): RE%% no_such_tool WITH-

Section 107 3 AT E > IREZF 118 o products_search & member-a A - EMIEEHM Grant #1 > FRUBBEERERRA o
2. MHESER o SLEVS Token > BFPIUEKREERMBIRTETE ( tools/mep-call.psl F7F FAY Token Ei#5% JSON-RPC) :
$env:MCP_LOGIN_PASSWORD = '</R&Ei®EHH5>"

pwsh tools/oauth-flow.psl -Resource http://localhost:5199/mcp -SaveToken
pwsh tools/mcp-call.psl -Tool ticket_create —-Arguments '{"subject":"J5/E&E", "confirmed":true}'

HEFER -32602 : JRE®% ticket_create WT Ao

ApiCallLogs BRH—%! : member-a | 3 | ticket_create | Denied | GRANT_REQUIRED °©

3. WATHRERRE © 18 Grant #4 SREIEARER 190 (RF 10 K) > FFFE 20 @EFFHY

-- £ MCPServerManag #{T ; fEHRERIE
UPDATE ApiUsageCounters SET UsedCount = 190
WHERE ApiGrantId = 4 AND PeriodStart = CAST(SWITCHOFFSET(SYSDATETIMEOFFSET(), '+08:00') AS date);

pwsh tools/mcp-call.psl -Tool courses_search -Arguments '{"level":"AF3"}' -Parallel 20

[QUOTA_EXCEEDED] x 10
SUCCESS x 10

UsedCount ERTE7E 200 » —RERAES o RF 1R~ AKFE 2 ERYERDE=ANE | —EBLY « —{8 QUOTA_EXCEEDED °

4, HiSHBERE Token o ¢ -List FEsRESE) courses_search > BHEIEETE Grant B2, #8H Grant #4 > 3 Token B :

KAl tools/list : TH (1 @) : courses_search
#i341% tools/list: TH (o @) :
##H% tools/call courses_search : [GRANT_REVOKED] fERIZHE#ESS © | CorrelationId: 0c7ca7bd683uu311l
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P

S Grant B@
BnE 3 EFERANE - BEROUSERE  RANRBEEZELHEAE -
AP| &18
ERE LR # @ API ARV SHEH #BUE RGE k]
LREH it

5 — 2026-09-26 19:35 0 / 300 IRE
EEsEER 3 #4 =V ~ 2026-11-2519:35 o

" tools:call
Grant 18
. R2E
APLAIE 4 o li T 2026-09-261935 200 / 200
V.
s ~ 2026-10-2619:35 = = B - BENEE WA
MCP T Est B3k #2 T BER SERED  HIBEEE Token HARIE
comedacts 1 B 2026-09-21 17:00
=g i 7 ’
EEI8 (Section12) . F/NEE vl s S-S SEL ST 0 / 100
tools:call
© 2026 MCP Server AP| F& | BEIEEE
11-3 Grant B | © HE BB EIHEHEE
EmEH
1.0 TSEERA/8EE] #  ANEITHY o Grant #4 B8m 200 ~ 200 EAIF MSHERTI > MRPWIMNER ; HFHKE ApiUsageCounters SK (2EHHA) B9
A—7 o

2. @Grant #4 B TEHES) BURE : T3RETHE | HESEE Token ARRIE) o HIBSREK Grant RES » 13 #2 HOITRRRE o

3.@Grant #5 (FNE) (WA : HEIAHESHI ; S5 Scope WARANMBEMEE o

4 REURHE GREIBHE tools/call FAEFIREY) o B member-b B9 Token %5—RTHA (HAIREY) » BEHEA SQL IE Grant #5 35 Revoked (RAAEBHINL
BE  FRLUREGEHA) o B -

20:52:13 list (BEAIMREY) : courses_search
20:52:13 SQL Ei#ZX Revoked

20:52:13 tools/list : courses_search « MEGERER
tools/call : [GRANT_REVOKED] fERIEHEEREE o  « MIETRBIE
20:52:43 tools/list : (%) « REVEHAR 60 FiEH

TREEFEIE Grant #5 R[] Active ©

6. {21 ~ Scope ~ Rate Limit ( member-b ) :

=9 ER

SQL 3R IsActive = @ & tools/list IA (o @)

SQL &% IsActive = 0 f& tools/call [MEMBER_SUSPENDED] &EE# » FAEMMTA -

Token B scope & reports:read (resource=/mcp) tools/list 0 @ ; tools/call [SCOPE_MISSING] Access Token ;2% mcp:tools PR
Mcp__RateLimitPerMinute=5 > ##§% tools/list Al 5 R 200 %8 6 KEE HTTP u29

IEBF member-a ¥ tools/list 200 (BUEEEHHHE)

TH Token 4ol (%eBR:E5 5 > A3 Rate Limit)
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BERE (60 5iE)

HIPIEEEE | 4650/11_BHAs T EMEIREITONES]/McpPlatform/ (T Section 10 $R&Y) o B TTHTIE Core BY Mcp/ToolAccessService.cs  Mcp/QuotaPeriod.cs ;
Infrastructure B9 Mcp/EfToolAccessRepository.cs (& GrantCache ) ; tools/mcp-call.psl o fBRL : McpToolHandlers.cs * ApilnvocationService (g
DenyAsync)  AccessService (FEHEIHEFRED ~ Grant EIEE (SHERARE) ~ Program.cs “ appsettings.json (Mcp:RateLimitPerMinute) RAEBR
IHAYIEILEEE o AREETTIR B AAY Migration o

PE— HBIRERE (20 Hi8)

B 18 TEEERERESEIAR] BR—(ERT > tools/list £ tools/call EIEME o

// EfI/11_BHAE T AHEREIENE I/ McpPlatform/src/McpPlatform. Core/Mcp/ToolAccessService.cs (AuthorizeCallAsync)
public async Task<AccessDecision> AuthorizeCallAsync(string userId, IEnumerable<string> tokenScopes, int versionId, CancellationToken ct)
{
if (!tokenScopes.Contains(RequiredTokenScope)) // @ Token #ZEA mcp:tools
return AccessDecision.Deny(AccessErrors.ScopeMissing, $"Access Token 8% {RequiredTokenScope} ##FR°");
if (lawait repository.IsMemberActiveAsync(userId, ct)) // o BEFE
return AccessDecision.Deny(AccessErrors.MemberSuspended, "®EE{SH# » REEFMUTHE - ");
var now = clock.GetUtcNow();
var grants = (await repository.ListGrantsAsync(userId, allowCached: false, ct)) /] o —EEBERE  WEHIIZIER
.Where(g = g.VersionId == versionId).ToList();
if (grants.Count == 0)
return AccessDecision.Hide(); // ek 8 DeAEETA) HE
var usable = grants.FirstOrDefault(g = Problem(g, now) is null);
if (usable is null)
{
var (code, message) = Problem(grants[0], now)!.Value; // B —E R ETREE
return AccessDecision.Deny(code, message, grants[0].GrantId);
}
if (lawait repository.TryReserveAsync(usable.GrantId, QuotaPeriod.For(now), usable.Quota, ct)) // o MEEHG » AR —Z; Lkt R
Big
return AccessDecision.Deny(AccessErrors.QuotaExceeded,
$"SHEEE {usable.Quota} REMTE > =ERMAX 0 MEJMtHE o ", usable.GrantId);
return AccessDecision.Allow(usable.GrantId);
}

E—EREZRAEFIEREESE Grant BIMRRY > tools/list HUEIEtHATE !

// /11 _BHAS T ALREREAMFNY & /McpPlatform/src/McpPlatform. Core/Mcp/ToolAccessService.cs (Problem)
private static (string Code, string Message)? Problem(GrantSnapshot g, DateTimeOffset now) = g switch

{
{ Status: GrantStatus.Revoked } => (AccessErrors.GrantRevoked, "fFERIZHECHENE "),
{ Status: GrantStatus.Expired } = (AccessErrors.GrantExpired, "fEf#ZHBEH "),
_ when now = g.ExpiresAtUtc => (AccessErrors.GrantExpired, "fFERIZHCEH "),
_ when now < g.ValidFromUtc = (AccessErrors.GrantNotYetValid, "fERIZHEMEKER "),
_ when !g.Scope.Split(' ').Contains(RequiredGrantScope) => (AccessErrors.ScopeMissing, $"fEMRE#2%E {RequiredGrantScope} #FR "),
_ = null
D8
F230RER :
125R 7 HITEERR
@ Token B9 scope #7EE mcp:tools Section 10 ) reports:read Token RE aud #THA#E /mcp > TEEIEET
@ & AspNetUsers.IsActive FHENE B EAEMLL - BF LAY Token i2721BH
® allowCached: false s ~ BIHRER T —RIEOUFEZBPAERS
Hide() SRk As5E 2258 Grant BREEAEE N8EL% - NIA)
grants[6] A Grant {BEIRAEAR » SRR —EMNRER BETRESELE (RIHERENMSHR) BN —ERE2EBE
@ QuotaPeriod.For(now) EXEZHHA%TESR FREtaEER BB %8 » WIEBMITFIARET R
Problem R EE ~ EIHA ~ MREM ~ Grant B9 scope HREE(NRE Active BFFREIEBHR GEREHHZIBT N Expired) thEZEIHA

FilterVisibleAsync FAE—1E Problem > HE Grant AFFFAIREY  RIBZZEE © Token ;RE mcp:tools NG EFHEIZEEE » ZTHRETERA Grant WA

FEHR4ESR | member-a MY tools/list RF courses_search o
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PR REFHNEEES (15 948

B @ H{FE 112 -

// /11 _BHAE T AREREAMED & /McpPlatform/src/McpPlatform. Infrastructure/Mcp/EfToolAccessRepository.cs (TryReserveAsync)
public async Task<bool> TryReserveAsync(int grantId, DateOnly period, int quota, CancellationToken ct)
{
for (var attempt = 0; attempt < 2; attempt+)
{
var updated = await db.ApiUsageCounters // ® —{& UPDATE [EIFFLLERELMN— :
.Where(c = c.ApiGrantId == grantId & c.PeriodStart == period & c.UsedCount < quota) // MEARARAIAEEES HEF 1 Xy
.ExecuteUpdateAsync(s = s.SetProperty(c = c.UsedCount, ¢ = c.UsedCount + 1), ct);
if (updated == 1)
return true;
if (await db.ApiUsageCounters.AnyAsync(c = c.ApiGrantId == grantId & c.PeriodStart == period, ct))
return false; // o SRMFIEHEE | RREELR
if (quota < 1)
return false;
try
{
db.ApiUsageCounters.Add(new ApiUsageCounter { ApiGrantId = grantId, PeriodStart = period, UsedCount = 1 }); /]l o SRE—RE
ay
await db.SaveChangesAsync(ct);
return true;
}
catch (DbUpdateException ex) when (ex.InnerException is SqlException { Number: 2601 or 2627 })
{
db.ChangeTracker.Clear(); // o B—EFERGZIFSEIG) : EE o BaE—R
}
}
return false;
}
F230RER -
i 87 Bz HITEERE
® EF Core E##3%H—fE UPDATE .. SET UsedCount = UsedCount + 1 WHERE .. AND FEAREREEERRIRRE ; B RBEFRENE AL
ExecuteUpdateAsync UsedCount < @quota > BHEFZFE TR R RIKERE
@ FEFIEERE#ME —ERBELR
® SRE—R #ig—75| STEHAMRMBR BAELRN—F] > BNFIBIEESE
@ ME—FR51E% (2601,72627) S—EFERBIFEEE ; FiERRABEE > B ©
F UPDATE 7898
attempt < 2 REZ M BE_HBEFSRNI—EBHFTE REEOHQ

QuotaPeriod.For £ McpPlatform.Core/Mcp/QuotaPeriod.cs - Fi TimeZoneInfo.FindSystemTimeZoneById("Asia/Taipei") 1B UTC F¥IEEREEBEA o Grant B2
B TSHER) AT mEN T5X1 —E—H -

FEHRLER | REIHER 3 B9 SUCCESS x 10 ~ [QUOTA_EXCEEDED] x 10 > UsedCount = 200 ©

SR REFNHA-HHIEREE (15 9E)

B : tools/call FERIZHEARTS & MRAESIATEIT Lif « BITAER > RETEREFE °

// &f/11_EhAE T EAERREAMFIY & /McpPlatform/src/McpPlatform. Web/Mcp/McpToolHandlers.cs (CallToolAsync Higk)
var decision = await access.AuthorizeCallAsync(userId, context.User!.GetScopes(), tool.VersionId, ct); // o BRFUBEMRE
if (decision.Hidden)

{
await gateway.DenyAsync(request, decision.ErrorCode, decision.Message, ct); // RREERE - BEIFR NRAESEIR —B—#&
throw NoSuchTool(name);

}

var result = decision.Allowed

? await gateway.InvokeAsync(request with { GrantId = decision.GrantId }, ct) // ® BB IFIY_LF > L2E8F GrantId
: await gateway.DenyAsync(request with { GrantId = decision.GrantId }, decision.ErrorCode, decision.Message, ct);
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// #af/11_BhAE T ELAEMRERITNY & /McpPlatform/src/McpPlatform. Core/Gateway/ApilnvocationService.cs (DenyAsync)
/// <summary>PEIURTHYERRIZE R A EB (Section 11) | FiEHARK » B—1REELBENREE - B—F40#k o </summary>
public async Task<InvocationResult> DenyAsync(InvocationRequest request, string errorCode, string message, CancellationToken ct)

{ var target = await targets.GetAsync(request.VersionId, ct);
return await FinishAsync(request, target, Fail(CallOutcome.Denied, errorCode, message, Guid.NewGuid().ToString("N")[..161), ct);
}
2UEREA -
RE 87 HEERR
context.User !.GetScopes() Openlddict B93EFE/57% > BXHEIE5R Token B9 scope /A8 AHECHEFT IWT B scope BE
decision.Hidden KB > BEHBEREFEAERN NoSuchTool(name) SMEBERHZER] » AERETSE] GRANT_REQUIRED
request with { GrantId = .. S08RA T W—2£ Grant ApiCalllogs.ApiGrantId # Section 03 FAFE® T » Section 13 {KE#t
. 3
DenyAsync FEHAEK > BIBRFE—E FinishAsync RAZHR BIREAV S AR E—E ; HIERIFI—45%E Correlationld
[Ef# CallToolResult HWIEE Gateway KRRUERZ [£2:2(CF8] SRFA N HEEREIRRT—2 > Al BIEREMAR—EA SR

Correlationld

HIEHRT A TREY > £ AccessService.RevokeAsync TFREZBINI—1T (At —i%) :

// /11 _BHAS T ALRERERMENY & /McpPlatform/src/McpPlatform. Core/Access/AccessService.cs (RevokeAsync #ER)
await repository.SaveChangesAsync(ct);
toolAccessCache.InvalidateMember(grant.UserId); // Section 11 : THRIZIH tools/list JH%
return AccessResult.Ok("B#ifH o BRFERIZENERRE o ");

TEHRAE R | REESER 4 | HUEHE tools/list JENE 01E > tools/call 15%| GRANT_REVOKED o

H$EZM  Rate Limit (10 9$%)

BEY : SUEESDERZ 6018 /ncp FHXK o

// /11 _BHAS T ALREREAPTDYE I /McpPlatform/src/McpPlatform. Web/Program.cs (Rate Limit)
var mcpPermitPerMinute = builder.Configuration.GetValue("Mcp:RateLimitPerMinute", 60);
builder.Services.AddRateLimiter(options =

{
options.RejectionStatusCode = StatusCodes.Statusd29TooManyRequests; // o EBBIEZEE u29
options.AddPolicy("mcp", http = RateLimitPartition.GetFixedWindowLimiter(
http.User.FindFirstValue(McpClaims.MemberId) ?? "anonymous", // o BUEEEBEHE
_ = new FixedWindowRateLimiterOptions { PermitLimit = mcpPermitPerMinute, Window = TimeSpan.FromMinutes(1), QueueLimit = © }));
1

PN EREERIEIREZ % > /mcp WHEEANE .RequireRateLimiting("mcp") :

// Ef/11_BhAS T EHEREINEN &I/ McpPlatform/src/McpPlatform.Web/Program.cs (7 ERBEIER)

app.UseRateLimiter(); // Section 11: KIEEEZ®R > ARBLEMUGE
2x0RMA :
1R 7 HHEE HITEEEE
@ $E4BRF[E] 429 Too Many Requests FERR 503 » B2 Y R FEIARASHIE
@ L member_id H& —(IEERNFHERIA ; Bl member-b #FREIRF member-a
{552 200
FixedWindow * QueueLimit = @ SHEEEO > BREEFEE » THX Al BB R FEZ L ZIAE > A SRR
UseRateLimiter() 7£ UseAuthorization() FREP N EBEER ST Token FIBERERE TRIERIERYEE » BEAEREEE anonymous F—&
2% HttpContext.User

appsettings.json HY Mcp:RateLimitPerMinute FE3% 60 ; :RE FFIRIRE S Mcp__RateLimitPerMinute=5 ERENABULZEA] o

FEERfER  TEESER 6 1 B 6 WL 429 ; ZT—UBEARRHE | T4 Token HE 401 °
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O member-a B9 tools/list RE courses_search ; MM ticket_create £ no_such_tool HIEIFEIEMRE]
0 20 BE4TIFAU4E 10 REEE > BIEF 10 fBATH > UsedCount AEBIBEERE

O #5084 Grant #8142 Token > tools/list IZBP O+ tools/call 8% GRANT_REVOKED

O {21 ~ Scope R & ~ REEAEB BIETaRHEE Correlationld » ApicCalllogs #BH4DER

O Grant EEEHETSHERRHY
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UTERERAETRERERIRER

FER

EGOHE S5 R > AISMAE 5 RS2 HTTP 429

Js

H1%F SQL 48 Grant A% Revoked » tools/list MFHIMEIE (&
30~60 )

A1T:8EAE [UPSTREAM_UNREACHABLE] AR L biff : k@ » BABE
EHEIEABEL © (localhost:5080) » MABEWHNET

Grant B2 EHEFRELREGE
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RE

EX1% Token BIMIAR BN EIE—R tools/list ’
BARE 1R

JRE#ZA AccessService.RevokeAsync  REUR
WA » B 60 7B

B8 AP JREERE) ; 3BETE Gateway 2 AITERE » bl
RMRIE

g TSHER) WERERRER > BIRENBAE
SRR

BRIE

ERIERTA | /ncp NSEFEKREHA > &
& tools/list

—2RBE/Y ; tools/call FAIREY » M
LIPS

EYE) McpPlatform.DemoApis ; EIFE Tt
TERBItEt Ry AYFRAN

BEHREMA ETHE (flex-column ) ~ #R5%
## text-nowrap
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Echely (15 9i8)

ERUIREE | WAEISR TRRTENHEAITN ; BEHREME Token thiIBAR ; MENTIFIUFSESRRE—FEHE ©
Baus =

1. BEAERSA T BB EEEMEN © L member—a PR ticket_create — -32602 875%4% ticket_create WTH o » Bl no_such_tool HICIFESERAERE ;
ApiCalllLogs 58 GRANT_REQUIRED ©

2. 1B R Token thi$E4R | EX{S Token — BIEE Y Grant — [F—3R Token B9 tools/call 5% [GRANT_REVOKED] EMISHEHIEES ° » tools/list AR
0@

3. A TIFI FEER R E—BIEE | IS KEARHERSA MFBE - 11 > tools/mcp-call.psl -Parallel 2 — —{ERYIN « —1E QUOTA_EXCEEDED ; HAE -Parallel
20 18 10 &R — BI%F 10 {ERLT) ©

4, RIMER:Y : {$# ( IsActive = ©) — MEMBER_SUSPENDED ; Token 8% mcp:tools —> SCOPE_MISSING ; Rate Limit5— 55 6 % 429 o

ETTHERES > Grant #4 (T/)\BARVRIEE ) BEHEN ; Grant#5 (MW\E) DA -
[ElEE : Token sRPA TRZsE. > SEFAERTASRMALNE ; RABE—EHARSE - BERTU—3 ; ER—ERTFH UPDATE AR ; {tREEETZFEOREE

[ ; BESERAIRE > P ARG EREERER - F—ErT (Section 12) MG RE API NWREBIERE | 51 181 « IRAEMETRRERNZE ) TR TABENR
BEE -

HE{RRAGHE

e ASP.NET Core HyERE[RH|R/TEREE : Fixed Window ~ D& ~ R EBEIERE o
o EF Core ExecuteUpdate : RIEAERS » Bkt UPDATE ©
o MCP #8805 : Tools BYSEERERIE (2025-11-25) : HESEIRE isError ©
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https://learn.microsoft.com/aspnet/core/performance/rate-limit
https://learn.microsoft.com/ef/core/saving/execute-insert-update-delete
https://modelcontextprotocol.io/specification/2025-11-25/server/tools

FOR

EIEIGHLELAT

S125-SI5

EREEEGEHE AP EEEHBEE » UEUGERIRERZEAZETERT » &
ELIEAE ~ CSRF ~ SSRF BHSHBIRME SRS - REEZFZ IS A5EAK Connector
ERELRRERYK -

&ﬂAPIé BEAEIE
T B R ABRRE ; B IREDEE AP B ; RAEH -  EERREE BRELRERR

HBiufERIREEEEN
BREE  E% AP« SERIE  IWILE « IHE « 39,/ P95 IHE  Top AP| S£:857 ; BHIERE « KPI£H  SEBEHE - AP HEE ~ 191y
S RERHEEY

ERZEZRESAH
FytfE  BEREKTFE - CSRF » SSRF  BBIEE  EEEH - RAREREEHE ; WABIRSEHTHEIRIES - 152 RWD « REHIS 2
BB RP AT

ERE ISR R IR
IIS ~ HTTPS ~ IRIFERTE ~ E#IE Migration ~ Data Protection £#H5A1E ~ B3t ~ HHNRER ; BHEHEH - FH SQLIRSE ~ EXVA
82 OAuth ~ Connector BREI R REGUR
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CHAPTER 12 O - BEAERSG

£ 12 =

N3 o
& B ELAPI ALy 28 2 P
TETH S EE AR, B LREBKERE API T8 ; lRAEH - TRERERXE =22 TR - EXETHEEARRE R
Section12 | @ 5El API 24 HEHEE
S - AR - TR -S8—SH#E4LHE

120 7348 | B2 20 - 786 25 - HIF 60 - BRUL 15

BARRU—ER N BEA-SEEY N ENERARE ARZBRE

4 5 = = = = = i =

[FHREBEEMRIFN | TRFMES | ﬁﬂﬁiiﬁmﬁj

RIERE 2/ (120 i) EERR RSEEKRUBERERE 2 HEIFR  60/12_g8RArI24ARBHREE
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ESRIEEEETT 5 REES :

o fHiEE TE8EE | U Email RIEEN > TERENAG  IRE - FRIRE « BHM AP BRERRIER o

o BIHEH /EHAEEEACRED . RENE - FAEHBECIRIE - B Auditlogs » I SecurityStamp REEMIB AARAETE 1 DEERIKK o
o SREAFEMARFHEE=EAD : @B A -« BEARNAEIEE AR - E2HH MCP Access Token ©

o FEFT—RAPIRRZAER : v2 MAEHER - ENMHN TR - GEEMPFRE > vl WEETEEHES -

o ETIRAIBDIRETE > WERE TRBELER (PP « T4 ~ Grant ~ TAMSE) 2ERE -
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e 5THE Section 11 ! ToolAccessService TEER tools/call MEEE IsActive * Grant EARANARAS ; HEHEIZAEEERR tools/list HITREX o

o Section 04 BB ARIE | BHEIEMEE IsActive = false BFFE MLIRSEE S > B EIEE o 1 ; AB Adnin H IdentitySeeder.AdminRole TEZ ©
e Section 05~07 BYRAR | MBICHIARA) #ER E—IRAER — 3F - EEERERH ; FEHEERTPEER - EEEREEL Grant

e Section 06 BYTZ2EE2E ( /Admin/Apis/Retire/{id} > EIERHA) o

o ERIER . teacher HEEFREEM VL (BRAS1d2) ; member-b (M/\EE) H vl BIEZL Grant #5 o
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B (20 588)

MEE O = {ERE

FHERZE  EEESREER  NEERIINRT - B EBETIER)  IEXX API 23R - BEREEK T HERHESEARNRERIEN « B - KETEs
E&ETHMHRNER - BIERAERIEE = ERENEEIAE

G A ETTHITHAE BEERE

E—ERSRILZITAER EEEE | 2 1Bk AspNetUsers.IsActive - SecurityStamp

AP| ERhREL 22 AR A BRI BT ; TR ApiVersions - ApiGrants - ToolDefinitions
o ~ 2B ~ AHEE BEHAEN IBZEARBER - TRENSRERZ AuditLogs * ApprovalRecords

FREEE=EAQ

FRFZRE—ERH - FREITERNFEZE B&EH) RS > S—ENERET !

@ EBWHEA
RVAEIEShE!

@ BEBZE A Coo
kie
1 D EERRR

D BIEE(SHE
IsActive = false

JU

@ B2 Hm Acc
ess Token
TR0z Ep
1E4E

12-1 FEEH=EAONZE
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£

SETEHE

MemberAdminService.SuspendAsync : 2 IsActive 3 SecurityStamp B

AuditlLogs * —R7FiE

Section 04 B9 AccountController.Login : FHEIEREEIRE IsActive

Identity B9 SecurityStamp &% : & A Cookie {22 EE R Stamp > 57

ValidationInterval EERIELLH—RX > FEIMEL

Section 11 B9 ToolAccessService : &R tools/call &E IsActive

AETER

B2 b@demo.test : FEEEA » HHIGHIEAME 1 DHERKRL > FR

H#1BI MCP IR IZRIEAE © |
ILIRSEE(SH - SARHEEIERE - |

SR IIZIFE Cookie > 200 ; 65 #012 — 302 HEIB AR

{SRERTENISHY Token — [MEMBER_SUSPENDED] &8 B4 » FRAEMEI T

Ho

G WERERE 30 N > XTERM 1 D | BIRLE > SNES—RNENESH ; Bk - SHERENEREEABATRY - @ FTREEBRZE » B2 MCP IS
REPEERE o

EESHFRLRRA

=4~ 151 - ABRE) - HENRE - T8 > BMETEE=FRA

1. FESE | RERRNESERE LB - RREE Auditlogs.Sunmary ° B EFHIEESE (KMEN TERERTH) o
2. FEEHECRME | EEETREFEAC  THENECHASR - BR[BFLERB—(IEEEHEFS  BRBEABECIER -
3 REERHMIESE | EFENESE EREEENERAEREE > HLAENAE » FTEERER -

AERBEEEIR SecurityStamp | RIMASHBHEREENA » BERIEA Cookie k¥ » ENEARTZIHMAE -

KRASSERT © AR ZHOBZHR

Section 05 E FHYREIZ MURL ~ Method + Schema fE—IBEX » MBILMIRAL TIEE) © hiA—2 > RES—EHIHN :

N @ MSIHTA
D2 B @ %= @ BEHE 2
— — — — R
R vl BEEE C°“rsesv—2‘°’ea rch BEEE @ Tl

122 FREZH v1 - v2 BIFHRTRE

£ HTEFREGA v

5%

® v2 iR S YA AERR - EEHMER

@

® TEL#EE— > courses_search B vl ; Al AIREE s E

ELREESY

@ Grant #PHR7s @ EEREENZ vl NWEREEREHE

® MR 77— RS E G B > B TRRER
TEFRER

TEREIBIRAARBEALM Retired © 278 !

BE—PHNER (FETER)

V2 MR TR AEHIRE B

V232BTH » AlIFE

MNEER tools/list RE courses_search ; MY courses_search_v2 82| -32602 BRELE

courses_search_v2 BYTH °

TZRf% v1 B9 Grant kA 1EF » BERMRE

BH T
ApiCalllLogs (#f 52 %) RE > R EHERET
ApprovalRecords (Z<ffl3 &) RE

ApiGrants (Grant#5)

ToolDefinitions ( courses_search )

HRAS{RZ Active » 1BIFNY—#24TE

RE - BRBWIE tools/list

HItERE

WRH5 ~ FEA% ~ BRAR (Section 13) HMEA
EMRMtERE  FRESHEE

Grant s2HY2 [ERIET (R - FRREETIER

BRI ToolName {¥1ELE

RERAEPEN EHRRASHRESSRTE (Section 09 B9 FindActiveToolAsync ~ Section 08 B9 Gateway FE—EHE) » FIURHEN Grant o
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PREELEEHA

o SecurityStamp & 1 DERE—X > FEEEERIE 1 DEAWEL ; BELRUHIBEIRSRAK 0 (SEFERBEERE) o
o EHEREEH OAuth B3 LAY Token : Token HBKEIEAR > RL2SRIFOUERH MEMBER_SUSPENDED 3T ©
o TEFMEMNFERRZEE 30E ; STEE M Section 13 ©

o FRETTREM TEERERIMIRA ; MRE—RENRE - FLUEMR -

BAHR

%5
=1 /1ar
SecurityStamp

ValidationInterval

BEESREA

=/ e —ERSRAIFT A R

MRS 2 EAAIRRASE » T RREM B AR
ZALEE—2 Cookie #H) SecurityStamp
BICHARAS « EMERAEE
hRAEFRBIRMEER » EEMRE

BHFAAIHERHENGS - TRECHK
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EARERRE

AspNetUsers.IsActive
UserManager.UpdateSecurityStampAsync
15788

RIEE# v2

ApiVersionStatus.Retired

RetireImpactDto
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HEmmEE (25 988)

TEER | MERIRSEEMLSN - EEEEREERZEADRRE - FRIEE ; FERETMU v FHREIv2 0 WNEBHRE 0 RE TR v1 LEDELERE
e

TEELER

1L UEEESZA - Il rg8EE)

MCP Server API ‘F§ APIBiE ZEh) SBEE

o
AR FREM
22 #A Email SRR 578 -
AP| B8
B fiH e ke fixtk LIS
ey
F/)\BH
s g8 v BA 0 2026-09-20 16:00
GHSEEZ a@demo.test
Grant 18 e
RIEERE . '
APl Al & admin@demo.test i ¢ ARSI
MCP T E:gt Moz
28 1 2026-09-20 16:00
Connector &8 b@demo.test
ﬁ'%‘ :HE— E EZEE/—\»»TE DE
g8 v BA 0 2026-09-20 16:00
teacher@demao.test

© 2026 MCP Server APl & | EERE

H12-3 EEEEEE
BEER

1. OFEMIE WA Email REETRZEBH—2 (FIZ0 demo ) » EHIUSHIE SQL #AT ©
2. QB BEIRE | TAMBEE) BEEE ; WERE#E (SREESH 2 ZBHE ©
3. OB RUBIE | TERES Active BREIHRR Grant o

4 BEMUNEEESHIIE o KPR TONRME - RETEAME :

= REZR X EHGARRER o
£ E R AR X THAFHEE CRIIRSE ©

FRMNE (RE @ RETRE | RFELUNR > BiEER)
v Bf## bedemo.test : REEEA » MIEHIBAGKRE 1 DHEAKMY > AR MCP IEIYIZENIEAE -
BiEE—R X ENEEEMER [ -
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MCP Server API Ef APIE# ®Ed) ZEEE

Mlj\ﬁ b@demo.test

i R A
At g8
A - # API

2t 0

ANiEE 1% ; MR 2026-09-20 16:00
5 RESHVL

A¥M  2026-11-2519:35

FREEEY

EBRER (H)

Grant &12

LERHY APT

API A

o oEEktvl (come)
2

MCP T H 5

o aEsiv2 (1 sue

Connector E#

EEER

FALILI G L
RERBEER (%H) - Wik

SuspendMember &4

2026-09-26 21:05 #HMHEEE b@demo.test : RERE : 1k
SEEEMISNR - iR

RejectAccess B[ : ALY API
2026-09-2619:35 HMEEE FERPEIRELSHLRY
g -

ApproveAccess 1 £ RI2E

2026:09-261935 HAEER
SER v 60%  mE300%

ApplyAccess BBRETEFR lRB T E

2026-09-26 19:34 NE
urdts #irvl

ApplyA: BEEA REEH
2026-09-2619:34 #NE pryAceess TR PHESE

vl

SubmitPublication 358 B1FIE

2026-09-26 19:24 INEE
g 2

© 2026 MCP Server AP| & | EIEBE

HEER

12-4 BEFME @ MKE - BERE - BEHRIIAP! - ERAZB)FRE

1. OREE T3 B MERERE) RE  SREBRBENEMER  —BERRA -

2. OfERIRIE : Grant #5 SREE v1 > hRAARE "B ~ R AR ; SR Grant > EIFIEIKIE o

3. @F#HE API : tWN\EACEBHNEREN vl (BRE) v2 (BEZH) -

4 @BIZHMREER | ZEE 7 suspendienber » HITE RREER) > RESFERRE ; TERMBPFRZE « BKEVLE

5.BE=EAO (E#AMNEES AL « I 2B Access Token) :

MCP PR (fHEATER{SHY Token)

BMBEA
{SHERTRIB A Cookie (3Z%l)

{FHEATIRIE A Cookie (65 #1&)

4 AERERERE

EECHFAERFEEREE
HEDTEIRSE RAEEE
HEDTEIRSE BIREEE

WNE B (RE  REREER  WIEER)

[MEMBER_SUSPENDED] &S E{S# » FEEMFITA -
IEIRSEE(SHE > AR EIRE o
GET /Member/Access > 200
GET /Member/Access » 302 /Account/Login?ReturnUrl=%2FMember%2FAccess

X THEEEACHAR > BHB—UBEERE -

v BifR#AEEE | teacher@demo.test (HABMBEABRER

v BBBREEEAS  teacher@demo.test (HABIHBEABER) o
v B1E# b@demo.test °

5. FHHR © MA teacher BA > 1E FHI AP H:R2ER EIUMARA) > BRE ; EEERELTE "MCP THEST) B V2 B51% courses_search_v2 © Bifll

NewVersion » /Member/Apis/Edit/19

Submit
BREERG #12
A TR

v BEMHIRAERER > AFENE LR -
v BEE F2TH v2 - SHEEEEK -
v BROENEA RREH v2eo
v B FREH v2 MHATE courses_search_v2 e

6. /NERF R Token & v2 » BEREE ~ SH%KE ¢
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tools/list TA (1 f8) : courses_search

IO courses_search_v2 HEER -32602 : ;RA%% courses_search_v2 BYTH -
MNEERE v2 v BiEH REEH v2 NEARSE o

EIBEZERF #15 v Biof > WET 60 X ESH 300 REVEMEE -
tools/list (F—3&k Token) TA (2 f@) : courses_search, courses_search_v2
IEDY courses_search_v2 SUCCESS CorrelationId: budca366f90cu718

7. FZRv1 - BIEETE TAPI B2 HREEH VI TR

Fil-A EIBUARES : HIXIERE

API 3 TRE  EERAFELREAREN - HHEmRs T —
ERERR BIEMRB ; A B FULHRERE - 2026-09-2016:00 3AE ( HERAEIRS )
EE 2
LZ2EEZ
R 2026-09-2018:00 BERT (RHEES )
Ridiiocht o BNER 1 BBEEER : WNE (Grant 42 RERE  REARSATEBNNE -
Grant &18 #5)

e MCP T & : courses_search &7 tools/list 5

5 IEiR=}

E— % - I —E2ER

- . RBOBE  FIUEH 52 B  BHLH3E

Connector &% ( AFRIBR )

U o DEMWNEA V2  ERELSEDEE
=ER EEHMRAREHBE -

TRERE (2EH)

© 2026 MCP Server APl & | EBERE

8 12-5 THEIFIREE
BEEBR

1. OBMIEE 1 BERE(EM : ME (Grant #5) : F/\BBHI Grant #4 7E Section 11 Bi8Y » FEER °
2.@MCP I B courses_search B¢ tools/list ;&%

3. ORBIES © IPN4EER 52 F « BiZMLHR 3 F | 3ER vl N EREER A ERRBENZE

4. @B BAHAMIRDE v2 | REEIEEEREETEEHER

HERE 2l v2 B MR - B2

TZRAT - vl PEOUAZER 52 % ; Grant #5 = Active

ES v BTFR FEEH vie

tools/list TH (1 @) : courses_search_v2

IE0Y courses_search (v1) WEER -32602 : RE%% courses_search WIH -
MEDY courses_search_v2 SUCCESS

T2 © vl MEDUATER 52 2 ; Grant #5 = Active ; ToolDefinitions 1 vl MITEAFNTE
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BEEE (60 5iE)

FIPIEE | 60)/12_@BEAPIZ & miEEIEIE/McpPlatforn/ (1 Section 11 #84Y) © AEESTHIE Core B9 Members/MemberAdminService.cs * Infrastructure B9
Members/IdentityMemberAdminStore.cs * Web B985 MembersController EAMIEEM ; 1828 . PublicationContracts.cs ( RetireImpactDto )~
PublicationService “ EfPublicationRepository * TERMESEE ~ BRI Program.cs ° FETREMH Migration °

$E— TEEERFE (20 HiE)
BH . FH 1SRRI ETE Core » BRIFEIRILA Infrastructure o

// EHl/12_gEEAPIZ A HBEIEIE/McpPlatform/src/McpPlatform. Core/Members/MemberAdminService.cs (ChangeActiveAsync)
private async Task<MemberResult> ChangeActiveAsync(string adminId, string userId, bool active, string? reason, CancellationToken ct)

{
var verb = active ? "{g" : "{=HE";
if (string.IsNullOrWhiteSpace(reason)) return MemberResult.Refused($"{verb}AEEHBERH  -"); // o BEERNE
if (adminId == userId) return MemberResult.Refused($"FAE{verb}EIZHIIRSE > "); // o FEE#HEEDS
var details = await store.GetDetailsAsync(userId, clock.GetUtcNow(), ct);
if (details is null) return MemberResult.Missing();
if (details.Member.IsActive == active) return MemberResult.Refused($"EMEEERER M{(active ? "EKA" : "EHE"}I 1o ");
await store.SetActiveAsync(userId, active, Audit(adminId, active ? "ReactivateMember" : "SuspendMember", userlId,
$"{verb} {details.Member.Email} : {reason.Trim()}"), ct); // ® #REE ~ SecurityStamp  FEiZ—itETE
toolAccessCache.InvalidateMember(userId); // ® tools/list IZENfAR
return MemberResult.Ok(active
? $"21%E# {details.Member.Email} o "
: $"BEfE# {details.Member.Email} : FAEEA > ABILMIBANREE 1 DEERKN > FAEFEY MCP MEMSZENIEAR - );
}

BEE AL Infrastructure » —245i8 UserManager ©

// EHI/12_ZERAPIZEHEEAEIE/McpPlatform/src/McpPlatform. Infrastructure/Members/IdentityMemberAdminStore.cs (SetActiveAsync)
public async Task SetActiveAsync(string userId, bool active, AuditLog audit, CancellationToken ct)

{
var user = await users.FindByIdAsync(userId) ?? throw new InvalidOperationException("#(FEI&&-");
user.IsActive = active;
db.AuditLogs.AddCaudit); // [E—{E DbContext : F—{TFiER—iERHA
var result = await users.UpdateSecurityStampAsync(user); // ¥ SecurityStamp ifF#E : BERYE A Cookie K
if (!result.Succeeded) throw new InvalidOperationException(string.Join(";", result.Errors.Select(e = e.Description)));
}
F2z0ReA -
1R 87 ez ATEEES
® REZEHRER REZ B RS R EE RS EREA M — KR
@ LEEHREEEER BIEEFHECEUZREL - MERA AR
IsActive == ARASZ B B FIER FR—ERARENERZ
active
® SetActiveAsync B4 IsActive ~ fI—% AuditLogs -~ FFDY UserManager £2 db Z[R—fE AppDbContext » UpdateSecurityStampAsync fZiEEF
UpdateSecurityStampAsync BZE—ERA » FERIRN—F
@ EIREIE B Grant HREX {211 tools/list AEMEEZEEE (Section 11&EF IsActive ) » JHFIREGEEREN
ILEMRIE
Audit(...) ResourceType = "Member" - Resourceld = &8 Id BEFMBELUEMEMARE MBI At

ABEH SetAdminAsync FFRAER (REXE - FEERBC ~ REEREMIER) > BARA AddToRoleAsync / RemoveFromRoleAsync ZEBRKR
SecurityStamp °

FEHAAER | TREP IR 2~ 4HUEIE ; AuditlLogs ZH SuspendMember - ReactivateMember - GrantAdminRole “ RevokeAdminRole &{—% o

HEEZ  SecurityStamp E&sERIFE (5 988)

B BERRENEREA 1 AR -
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// #6)/12_& BEAPIZ £ MERAEE /McpPlatform/src/McpPlatform. Web/Program.cs (Section 12)

// Section 12 : @8 o SecurityStamp & 1 NBEE—X > EHAACGRHERENBTARERIE 1 DERM -
builder.Services.AddScoped<MemberAdminService>();

builder.Services.AddScoped<IMemberAdminStore, IdentityMemberAdminStore>();
builder.Services.Configure<SecurityStampValidatorOptions>(options = options.ValidationInterval = TimeSpan.FromMinutes(1));

BRE R FEE g
ValidationInterval 30 f8E 15788 AT - FRMEREY ; SUBATHNEAESERRS —RENESH

TERRAER | REPER 3 | (FRETE Cookie 152 200 » 65 HBREREAR ©
SH= SERBFEHFER (1558)

B EMEE » WE—ERFIMANIRE « API RERR -

/] &F1/12_BEHAPIREMBIAEE/McpPlatform/src/McpPlatform. Infrastructure/Members/IdentityMemberAdminStore.cs (SearchAsync)
public async Task<IReadOnlyList<MemberRowDto>> SearchAsync(string? keyword, DateTimeOffset now, CancellationToken ct)
{

var query = db.Users.AsNoTracking();
if (keyword is not null)

query = query.Where(u => u.Email!.Contains(keyword) || u.DisplayName.Contains(keyword)); // 2#{t&: > &g SQL Injection

return await query

.OrderBy(u = u.Email)

.Select(u = new MemberRowDto(u.Id, u.Email!, u.DisplayName, u.IsActive, AdminIds.Contains(u.Id),
db.ApiGrants.Count(g = g.UserId == u.Id & g.Status == GrantStatus.Active & g.ExpiresAtUtc > now),
u.CreatedAtUtc))

.ToListAsync(ct);

}

HAENERTHERRRE TMRE & TRASMSEE

// #afl/12_GERAPIREMmIBHAEE/McpPlatform/src/McpPlatform. Infrastructure/Members/IdentityMemberAdminStore.cs (GetDetailsAsync Efii#)
var history = await (from a in db.AuditlLogs.AsNoTracking()
join u in db.Users on a.ActorId equals u.Id

where a.ActorId == userId
|| (a.ResourceType == "Member" & a.ResourceId == userId)
|| (a.ResourceType == "ApiAccessRequest" & requestIds.Contains(a.ResourceId))
|| (a.ResourceType == "ApiGrant" & grantIds.Contains(a.ResourceId))

orderby a.OccurredAtUtc descending
select new MemberHistoryDto(a.OccurredAtUtc, u.DisplayName, a.Action, a.Summary))
.Take(30).ToListAsync(ct);

FEEREA :
RE 8T HE HIHEERS
Contains(keyword) EF Core isEm LIKE @p > 21t FEREEATERER SQL
AdminIds.Contains(u.Id) AdminIds 2 UserRoles join Roles EXLHEIRH Id HWFEH BE—RER » FRHEMEEEIFI—R IsInRoleAsync
BREHE count(...) HE Active BREFIHA £ Section 11 FIEf TEEFRAEFA) MIRH—
ERZIO{ER B SMAIE « HHSEARIRIE  EHNAVRENERZ - BhaoiE# Auditlogs.Resourceld B & > FIMSCIBHREE Grant B Id EpF
BOHEH BE
Take(30) R%30FE FHERERIAN ; STEETE Section 13

Controller B9P9{E POST ( Suspend “ Reactivate - SetAdmin ) EREB[EIZ¥AME > FYINAL TempDatal["Notice"] ~ $B4BM TempData["Error"] (Section 09 FYALER

X) © MembersController {f Admin Area > REBIEEEEFK o

FEHRAER (Bl 12-3 B 124

SR THEEEFE (20 5i8)

BEY : TRAGIHER T ENRE - TREASREMLHE -
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// #fl/12_GERAPIREMmIBHAEIE/McpPlatform/src/McpPlatform. Infrastructure/Publishing/EfPublicationRepository.cs (GetRetireImpactAsync)
public async Task<RetireImpactDto> GetRetireImpactAsync(int versionId, DateTimeOffset now, CancellationToken ct)

{
var holders = await (from g in db.ApiGrants.AsNoTracking()
join u in db.Users on g.UserId equals u.Id
where g.ApiVersionId == versionId & g.Status == GrantStatus.Active & g.ExpiresAtUtc > now
orderby u.DisplayName
select $"{u.DisplayName} (Grant #{g.Id}) ").ToListAsync(ct);
var toolName = await db.ToolDefinitions.Where(t = t.ApiVersionId == versionId).Select(t = t.ToolName).SingleOrDefaultAsync(ct);
var calls = await db.ApiCallLogs.CountAsync(l = 1.ApiVersionId == versionId, ct);
var approvals = await db.ApprovalRecords.CountAsync(a =
(a.PublicationRequest #* null & a.PublicationRequest.ApiVersionId == versionId)
|| Ca.AccessRequest # null & a.AccessRequest.ApiVersionId == versionId), ct);
var newer = await (from v in db.ApiVersions
join self in db.ApiVersions on v.ApiDefinitionId equals self.ApiDefinitionId
where self.Id == versionId & v.Id #* versionId & v.Status == ApiVersionStatus.Published
orderby v.Id descending
select v.Version).FirstOrDefaultAsync(ct);
return new RetireImpactDto(holders, toolName, calls, approvals, newer);
}
2R :
RE 87 +EE HHEEEE
holders iEfBhRA £ Active BEREIERR) Grant » BRI ERTE TREBLEGEMAETYT » EBRERZSTERNM
toolName ARSI T RLHE Al FERERIRT RIHR
calls  approvals MO AR SRR B ARACER E RESREEE BRIk
newer [F—1& APl B2 87 kR 2 Id SAR—(E AHhRATIREE TERERSEHEE) ; RAMIEE FERERARIA)
select $"." 4BRE TMuNZE (Grant #5) 1 BIRMVBERFE EEERIL > FHBE—REERTE

Admin/ApisController FYTZRRESRE GET %—1T ViewData["Impact"] = await publication.GetRetireImpactAsync(id, ct); > Retire.cshtml IBEFIR MFZEE
&) mes (B 12-5 -

FEHASER © [B 12-5 89792 ; N2 Apicalllogs “ ApprovalRecords ° ApiGrants  ToolDefinitions HYEEERARE o

&R

OE# | REZER ~ HEC - EEEEERIE ; RIN%E MCP I MEMBER_SUSPENDED  EBFTE AMIE 8 Cookie 1 FHBRIKI
O E#EATUEREA « MCP IEMIRIE

OABEHNEA Auditlogs > TAENECHAR

Ov2 BEMBIZ - ENMSTH - EEEHPRFEAUER

O FRAERRENME ; TREELENERRE
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UTHRERAE TR ERERIRER

FERR

% > GERAHENEEMATLURE (GET
/Member/Access — 200)

AEREREE > HHEELHREREE

FHHRBE SR MHARAMTAMTE @ -32602 RERA

courses_search_v2 HJTH °

#8308 v2 BRETRY courses_search » #HiE : TTE&HE
courses_search B#{EMA » SSERRAELMENR o 1 (Section
09)

RIS Invoke-WebRequest —MaximumRedirection @ ENHY
TERBEMREMRY LR

MCP Server ;RIEFAREFM (30HRS)

RE

H A Cookie RTEEE validationInterval Lt
#— SecurityStamp ; 785% 30 &
ABREABRRE Cookie M

Grant #3hR7s > v1 BYRHERIRE v2

TABEE— > ERENER vl

PowerShell 7 # 302 BIfEE H$H:RAS > BERE
BEERHITER

g

EEEERS 18 (BR 6571 302 EIBAH) ; MCP
IFRZHE > GREAE IsActive

EERHA SecurityStamp > #1751 DEEREEL « B3
BABRER

GEH v2 ZHERARE 0 BBERE  EBR—R
Token IZBPERE

SRRAFART2ME (45 courses_search_v2 ) ; BT
AREv1 TRASEENA

B -ErrorAction SilentlyContinue PEREGSEF
B EEEI BN EEmmEE
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Echely (15 9i8)

ERIAREE | & BEEIEEMIT ; API FRTRIBRESRER ; MREFENELRIZE -
Baus =

1. G EEREMREMIENY M/ \FESEIS Token »> BBESE (HFRE) — E—3K Token FERY{SE) [MEMBER_SUSPENDED] BEEEH » FAFMIA - ; B BEARER
MIEIRIEE (S > SAHHAREIEE - | ; BEFMENERS SuspendVenber B[R o
2. APl FZEARIBSESRZEl | T22:R12E0 vl ALY | Apicalllogs 52 % — 52 %  Grant #5 {[37f  ToolDefinitions AR v1 BT BFI{H7E ; courses_search #¢
TBEIHK o ISR -32602 ©
3.ARRABEMBREIRE | V2 BUBRER > BEBEST B ; EHEMNERNE Token RERFEIVIMI A » ¥ v2 RFUEER A HIR courses_search_v2 ©
4. RMEE | EEEFEED  NACHAR  REZEH > ERIERE o

KETERE . FETHVIE TR V2 BEF (TR courses_search_v2 ) ; MNEF v2 HEMIRELBER ©

[ClEE : FRE—RIEEEA - BAMEE - BEA Token ZEAD ; FIAEESIEREANE « BEZ « TREHBCIRE ; IRESEZERENE > ARRENRE—R ; TR
REHRRE - ERIZEMRY o T—E8JT (Section 13) FAEL R FRMCIHEERIREEZES

FE{RRIGHE

o ASP.NET Core Identity : SecurityStampValidator : validationInterval HEHITA o

o UserManager.UpdateSecurityStampAsync : falBFEE E1# SecurityStamp ©
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https://learn.microsoft.com/aspnet/core/security/authentication/identity-configuration
https://learn.microsoft.com/dotnet/api/microsoft.aspnetcore.identity.usermanager-1.updatesecuritystampasync

CHAPTER 13 O - BEAERSG

£ 13 =

ARG S T R

EMEE - B8% AP~ FHERMF  IENE « FRIHE « T35 PI5 EE « Top API H285:293%0 ; HEAEREE « KPI £R ~ SHEBZE - API HER - 10 BaEE=1%E,
BFE

Section 13 | BB RIEREES
SERTHERENENE

Correlationjg,

2cdbr7696a4a4203 [

R8T + TRMT  95% WUMAERKEA % UTC &EitE BEEERK
o = = = = ;4 3 =5 = =

BNEBPRES  KHEHEEL | EEXNEGE }

RIERE 2/ (120 Hi8) EEMR HEESEMKP - BREAZEN SHAER 6/ BuERiritnEs
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ESeiEEEETT o fRAEST -

o BHIERIERES  AEE TTARRT)  HEE NREER) - RN F2E « PI5 AN—REEE > LA SQL REBEBRRIRNSERT -
o B T=EHH) RIERMEE | BilF UTC > EMEREEERME 0% > TFEMET EER M2 0% -

o MHESEHERR | TATWREEREIEIA KPI KR ~ Chart.js SAB2E (MREER) - APIHES - F5:297 ©

o fHPFIAZERERS > AEA Correlationld JB & E RN B DISHRAREAIREREA ; MLFEZENE -
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¢ Section 08 EEERIFIFT—F ApiCalllogs ( CalledAtUtc * Outcome * DurationMs  ErrorCode * CorrelationId) ; Section 11 fE{ZHEIEEHRE—F

(GRANT_* ~ SCOPE_MISSING ™ MEMBER_SUSPENDED * QUOTA_EXCEEDED) °
o REBTMEIEEEEE Auditlogs (ActorId - Action ° ResourceType “ ResourceId * Summary ) ©
e Section 12 B tools/mcp-call.psl £ tools/oauth—flow.psl °
o 13 GROUP BY ~ COUNT “ AVG ; %13 JSON B <canvas> 2t -
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B (20 588)

BRRRE RNERTEEEHE - MER—ERHA » SEAARZFR - [SRIFUTER? | ERBZERBEETH ? THHER) N7 SETEERRENARE ? X4
BERRIET > ATaRM

1518 EE HItE

R ErrorCode & GRANT_REQUIRED - GRANT_REVOKED - GRANT_EXPIRED * GRANT_NOT_YET_VALID * Section 11 7Ei%¥# Gateway ZAIFAIET » TR

SCOPE_MISSING - MEMBER_SUSPENDED - QUOTA_EXCEEDED Hfizr— RAZENIT

TERYT  HEFFAALE (M) BEER - LiKK - Gateway 1E4B) Gateway $&X T ERIF - FABRETE

REEER [RZIT) > TR T9ITRR R
E—FEEE AP| BERRTIE

R MBI TRHT +~ TRITEH

F19/P95  TAHITH DurationMs RIERBREREER 0 0 FIBTI9hE

EE

TF R MmERD 0 BHIIERRE 0% » BREES

P95 2 95% HIPEIUER/ES BRI ASERL. © A F & RREHERE | B/EIAHEF » BX5 [0.95 X n] £ o B SQL Server B PERCENTILE_DISC(0.95) ; B—EET

PERCENTILE_CONT E1EMZE 2 RINiE » ANBETTERIE—#EKl | PERCENTILE_DISC =4081 - PERCENTILE_CONT =4067.5 EEFE AR » MEAYE—HERGHRE
R PY5 o

BE : 77 UTC » E=#AH

CalledAtUtc 7Y UTC - EIRER 9 A 26 H1 1EMEEERR 9/26 00:00~23:59 » thitE UTC 9/25 16:00~9/26 16:00 :

O EEmEBH
2026-09-20~09

@ UTC &
fH
[09-19 16:00, 09

3 & ApiCallLog

@ SEREEY
zFi

V=
20 -26 16:00) & AEISHES
13-1 FHEERPFEHRE
ot 8T HEE HEZEE
@ RERHARTER SRR TR ; EZEAREHER; BR02X DashboardService.NormalizeRange
@ REREE 0 &~ EEAMRREE 0 &L R UTC TaipeiCalendar.StartUtc
® = %5 AND < K% [ ¥FFHER - BHMXNEN TG EREDIBIT 0 BB —F EfDashboardReader.ListCallsAsync
@ SERIANZERE > 7 HEE M—X TaipeiCalendar.DateOf

WREZA UTC BEASDE » 2R E 8 M FEINIFIEEHEER Fi—X) - BCHA SQL BRESHETR > EA CAST(SWITCHOFFSET(CalledAtUtc, '+08:00') AS
date) Par il

ERIRLAMTE
B AR RERAMHELE
TR AR DR AP ik « B LR  SHERTE B (RIERRE)
ERIREIEIY TAHT - BIE (K T6I)/ R80) « FHIEE - PI5IEE - BRIEE £
SaE% FRY ~ SN~ IEHEIBABNE R EHRIGE ; A 2
API TAMTREH 5 RIS ARR)E 2
DT SESRRIEIRE 5] ; BCTE AT £
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JBEEE : Correlationld

GBI THIRABRIEMLRT ) B thF EEME MCP BIFEER CorrelationId: 2cdbf7696alata03 ° BIRETE MMEN4iCER MAESSR > HED | BHE - g8
Connector ~ API AT & ~ B THl—2& Grant ~ 4558 ~ HTTP ;KRS ~ FE6F - $E:2CHBEAASCEREA (B0 INVALID_ARGUMENTS - T2EUARRIERRZAH) JSON Schema » iBF
EHEEK © 38 Client SIE2H 0 1) - FEREAREEIFERZR (Section 08 FYRAY) » BIELEMNELRUHERIEHAERE « Client » FARTEER LR

PREELEERIA

o BRINCERMAMNITLREE: (RIS ERG) BECREBHE > BR 2 X - FEE/NATAREME ; SRYT-BEMU L » XA SOL MBS ARLRH
&K o

o TEMEE) B IsActive = 1 MIREH > BFEEE -
o IMPIACERERTERMI —RR S 200 2 » RIAITEA] ©
o BRIAZER ; BHFUKPI R ERERE > Chart.js REAREENARA °

SR
£ BERA EaFEHRE
KPI FEER - —IRMEFIINYF BRIRENRR
TAREMT Gateway #5231 ERIEHY—RIFAY JEISHEIEABRY ApiCalllogs
RIEER IR Gateway RITAIRIE T CallCategories.AuthorizationDenials
P95 95% HIPFUTELLBSRIRISERR Bk » EHY PERCENTILE_DISC
+HER SR« REHERE = {EE AND < #25
FEAZENES 3~ 1B ~ BE T AuditlLogs ZHE
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HEmmEE (25 988)

TEIEIR [ TREBERIRER 7 REGR > B SQL BES—EETF 5 M—RMIhE—REMBITFI » FEHFEME ; BKRBIARRE Correlationld BF ; &REEFEIZANID

EEPER

1 UEBESTA » I TMERMR (78R 2026-09-20~2026-09-26) :

MCP Server API ‘Ff APl H#

s et
ag €8 8
2026/09/20 O || 2026/09/26 O S8F5 R 2026-09-20 00:00 ~ 2026-09-26 2359 ; W% 92 %
FEBLS
AREa 87 AP FELR FEREAEH
& Ay
IR mnE ISR (ms ) POS HEE (ms) e
59 54.2% 578 4081 29
8% APLHF%: (THBITRED
-_— - —_— K API L I
Wi vl 7 s19%
BRI VL 16 812%
WEEN 2 4 750%
BB TRRY V1 3 667%
o AWBIE A V1 2 0.0%
> LEERAEART P
R RE W
QUOTA_EXCEEDED 20 @B
INVALID ARGUMENTS 1 BEKR
JPSTREAM UNREACHAR 5 BEKK
GRANT_REQUIRED 3 EmEs
GRANT_REVOKED 3 1ENER
UpSTREAM TIMEOUT 3 WK

ENDPOINT NOT ALLOWED 2 WATTRRI

MEMBER_SUSPENDED 2 mEWEe
PRIVATE ADDRESS BLOCKED 2 WTRRL
REDIRECT BLOCKED 2 WKk
SCOPE_MISSING 1 ERES
UPSTREAN WITP_ERROR 1 WEKK
veRsIon ot puLISHED 1 WFTRR

© 2026 MCP Server API & | BiEME
[613-2 BZFAR - KPI~ SEHEZ « APl 55 ~ #5380
BEER

1. OB HAERIE | 1B B HAIAIEAERRE TE32RERS 2026-09-20 00:00 ~ 2026-09-26 23:59 ; &K 92 K] °

2.QFBIN ENEE4 - BERMAPIIRA 8~ B LR 1 FEFEAPHE 1 - ENEKFIZHBERE -

3. @ERIAEYIEDY © TREHIT 59 « BINE 54.2% (32 59) ~ F45 578 ms ~ P954081 ms ~ HHEIEAE 29 (IRt AMIIE]) o
4. @ERBY : 926 WRIZRS » ZTEEGHRIZMY « KM - FEER ; Th URRERSAHRT) IEHEERIET -

5. ®API HER BN | FETH VI HITRD ; HIRDHE—R QUOTAEXCEEDED 20 X (Section 11 BALITRIR) - $ERIR MSHEEMR) o
6. B SQL B8 E—ME&RI (1€ SSMS #147) -

-- 7£ MCPServerManag #\1T ; Rifff - @RS | SRR 2026-09-20 00:00 ~ 2026-09-27 00:00 (FF)

DECLARE @from datetimeoffset = TODATETIMEOFFSET(CAST('2026-09-20' AS datetime2), '+08:00');

DECLARE @to  datetimeoffset = TODATETIMEOFFSET(CAST('2026-09-27' AS datetime2), '+08:00');

SELECT COUNT(%) AS THA#A{F, SUM(CASE WHEN Outcome = 'Success' THEN 1 ELSE 0 END) AS F&3f,
ROUND(AVG(CAST(DurationMs AS float)), 0) AS Fiims

FROM ApiCalllLogs

WHERE CalledAtUtc = @from AND CalledAtUtc < @to

AND (ErrorCode IS NULL OR ErrorCode NOT IN ('GRANT_REQUIRED','GRANT_REVOKED','GRANT_EXPIRED'

"GRANT_NOT_YET_VALID', 'SCOPE_MISSING', 'MEMBER_SUSPENDED', 'QUOTA_EXCEEDED'));

1

IO AT EBIRIEERRE | TRMIT 57~ MTh31 (54.4%) ~ F9597 ms ; PERCENTILE_DISC(0.95) 754081 ; FEHEIEAR 29 o
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3. UM NEMFRRIEA ( tools/mcp-call.psl ) : courses_search_v2 {"level":"i#p&"} FRIN - {"level":"=F"} 1§3) INVALID_ARGUMENTS o EFFEIFHRIR :

eaulyn) i3
TEHT 57 59 (+2)
l222] 31 (54.u%) 32 (54.2%)
FIER 597 ms 578 ms  (FIEHIMEFERRIZ > FHTE)
BB 29 29

BA SQLE—R » BFHER -

4. BEFEERIFERY INVALID_ARGUMENTS > EAMFOUAZER ; S EETE Correlationld RS A BIA AB R K RLAILHS

MCP Server API F&

APl B %

S WAk
RE e e =] =8 TEEE IR Correlationld
=== 4p 2026/09/200 2026/09/260 2cdbf7696a4a
AP B el 75 Correlationld BRIXTE:H - REEEMES ; BSH 200 % -
" BE 2cdbf7696a4a4a03
— BER (=) 2026-09-26 21:20

&8 /Client #INEE / classroom-mcp-client

Grant &18 / 4 o
o API/TH FRIEEF v2 / courses_search_v2

APLEIERE

fEFA/ Grant #7
MCP T B4

@R Invalidinput - HTTP — - 0 ms
Connector &% o e

tHIR B INVALID_ARGUMENTS : 28RS RRAH JSON Schema - ;8B EHEK - # Client
28518 BIESH -
I OY 40 85
BT

IRF ] w8 APL/TH iR ¥ Correlationld
% ELE ) Invalidi
2026-09-262120 T , RESHE Y nvalidinput Oms  2cdbf7eosanasaes
classroom-mcp-client courses_search_v2 INVALID_ARGUMENTS

© 2026 MCP Server APl ¥& | EiERE

13-3 IEO#DER ¢ 87 2cdbf7696a4a4a03
EEE

1. OEEMY B Correlationld FBFRKEEH > HIASHEMEHEZEE GRIAXFREEHHE) o
2. @BEER : #/)\FE classroom-mcp-client « ZRF2E ) v2courses_search_v2 ~ {#MHY Grant #7 » InvalidInput > HTTP —-0mse

3. @FERCEEEREA . INVALID_ARGUMENTS @ SHARRIEhRZSHY JSON Schema » BHEEHAR © 58 Client EIES 8 o HTTP I—) B 0 ms thENET TEAEZEHER] ©

4. iR TREAZENER) > BASEFHA bedemo.test :
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MCP Server API ‘EF§ APIBiE ZEdd

2% EREE  EREEEE A TR Connector B - FRFRABERD - HEEEERT % # 7K -
— HHHE - BITE -

AP| E38 R pA=] e mRF
R 2026/09/2089 2026/09/2603 =1 b@demo.test )

LREZ

ReEE IRFIH] Wi e e ke

- 81 b@demo.test : REREBLR - KiEE
Grant &3 2026-09-26 21:06 HMAEIBE  ReactivateMember Member #member-b @ =

APLAIE &
MCP TS5t 2026-09-26 21:05 %#AEIEE  suspendMember Member #member-b

&4 b@demo.test : FRERE @ IRSEEEMISM
" uEER

Connector &%

& EE =gt
IFNYACEE
TEAZEN B

© 2026 MCP Server API & | EBERE

[B] 13-4 FEIZBEF | X FISRFHE H IR ER IR 1E
EMER
1. OEMETHEEE | BIERE Auditlogs HEEMRHIVBMEIE ( suspendMember  RevokeGrant * RegisterConnector ') ©

2. OMELHR © 21:05 suspendMember * 21:06 ReactivateMember > BITEEERAETIES > BIR Menber #member-b > RARERE °

3. RAEE © IBEHERRA 2026-09-21 (BBRRAEMIFA) » AIRIFA KPIEER 10 ~ WMER « BER - BER 01 > AP FREHERDHET TBER o {BiEszEE)
A (9/26~9/01) » EEEENEL 9/01~9/26 ©
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BEEE (60 5iE)

HOIER | #06)/13_HOBERIREEIZER/McpPlatforn/ (1€ Section 12 #85) o ZEETHTIE Core MY Dashboard/ ( DashboardService.cs * LogSearchService.cs )
Infrastructure B9 Dashboard/EfDashboardReader.cs * Web B DashboardController * LogsController BE={EE®E wwroot/js/dashboard. js
wmwroot/lib/chart.js/ (Chart.js4.5.1 » ZIRHERE) ; EXEZRIEHE progran.cs ° ANEITIREFEY Migration ©

PBR— EREREOMER (159

B : HBE 13-1 BisRERRTMER ©

// EHI/13_BAIERREIEZE#H/McpPlatform/src/McpPlatform. Core/Dashboard/DashboardService.cs (TaipeiCalendar)
public static class TaipeiCalendar

{
private static readonly TimeZoneInfo Taipei = TimeZoneInfo.FindSystemTimeZoneById("Asia/Taipei");
public static DateOnly DateOf(DateTimeOffset utc) = DateOnly.FromDateTime(TimeZoneInfo.ConvertTime(utc, Taipei).DateTime);
/// <summary>ZEE5R date 00:00 ¥AERY UTC BFZ) > B0 2026-09-26 » 2026-09-25 16:00 UTC ° </summary>
public static DateTimeOffset StartUtc(DateOnly date) =
new(TimeZoneInfo.ConvertTimeToUtc(date.ToDateTime(TimeOnly.MinValue), Taipei), TimeSpan.Zero);
}

// /13 _BAIERREEFEZE ) /McpPlatform/src/McpPlatform. Core/Dashboard/DashboardService.cs (CallCategories)
public static class CallCategories

{
public static readonly IReadOnlySet<string> AuthorizationDenials = new HashSet<string>
{
AccessErrors.GrantRequired, AccessErrors.GrantRevoked, AccessErrors.GrantExpired, AccessErrors.GrantNotYetValid,
AccessErrors.ScopeMissing, AccessErrors.MemberSuspended, AccessErrors.QuotaExceeded
}i
public static bool IsAuthorizationDenial(string? errorCode) = errorCode is not null & AuthorizationDenials.Contains(errorCode);
}
2R -
RE 87 B EERE
FindSystemTimeZoneById("Asia/Taipei")  HUSEERE .NET £ Windows £ Linux #3535 IANA %78 ; S8 % Linux (Section 15) thR
WAER
DateOf UTC B¥%l — S8 HER SRBBSER
StartUtc SEHAA0 A > UTC THERA ; BRKEE NEHRXRI M StartUtc
AuthorizationDenials H3%5|H Section 11 B9 AccessErrors & GRS R R » ERETEMER—

#

FAHA4E R | TaipeiCalendar.StartUtc(new DateOnly(2026, 9, 26)) & 2026-09-25 16:00:00 +00:00 ©

SR SEERIR (15 58

B8 : SAERERIAHITIIEE - Sk KPI - SEBE « HHASERAT -
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/] &BF/13_BOERREFEZE M /McpPlatform/src/McpPlatform. Core/Dashboard/DashboardService.cs (GetAsync Ai¥)
public async Task<DashboardDto> GetAsync(DateOnly? from, DateOnly? to, CancellationToken ct)
{
var (start, end) = NormalizeRange(from, to);
var facts = await reader.ListCallsAsync(TaipeiCalendar.StartUtc(start), TaipeiCalendar.StartUtc(end.AddDays(1)), ct); // o [{H 0:0
0, ZHRX 0:00)
var executions = facts.Where(f = !CallCategories.IsAuthorizationDenial(f.ErrorCode)).ToList(); // @ TE#HT
var succeeded = executions.Count(f = f.Outcome == CallOutcome.Success);
var durations = executions.Select(f = f.DurationMs).Order().ToList();

var daily = Enumerable.Range(0, end.DayNumber - start.DayNumber + 1)
.Select(start.AddDays)
.Select(day =
{

var ofDay = facts.Where(f = TaipeiCalendar.DateOf(f.CalledAtUtc) == day).TolList(); /] o &
var denied = ofDay.Count(f = CallCategories.IsAuthorizationDenial(f.ErrorCode));
var ok = ofDay.Count(f = f.Outcome == CallOutcome.Success);
return new DailyPoint(day, ok, ofDay.Count - ok - denied, denied);
}).ToList();

// &H/13_BAIERREIEZ T /McpPlatform/src/McpPlatform. Core/Dashboard/DashboardService.cs (GetAsync %B¥£2 Percentile)
return new DashboardDto(start, end, await reader.GetCountsAsync(ct),
executions.Count, succeeded,

executions.Count == 0 ? null : succeeded / (double)executions.Count, /l o BE . ®BE
T2 0%
durations.Count == @ ? null : (int)Math.Round(durations.Average()),
Percentile(durations, 0.95),
facts.Count - executions.Count, daily, top, errors);
}

/// <summary>ERiTHE#iE (nearest-rank) | H/NEIAHHFREEE [p x n] # > 8 SQL Server BY PERCENTILE_DISC #HF ° </summary>
public static int? Percentile(IReadOnlyList<int> sorted, double p) =
sorted.Count == 0 ? null : sorted[(int)Math.Ceiling(p * sorted.Count) - 1];

T2TUEREA :
1RER 87 +EE B EERR
©) THEHBFMAN [EH 0:00, ZARX 0:00) B8R XFERTAEHES
©) HRRIRIEIER > FITHA RITART BN ~ IEEERETAHAT
Enumerable.RangeC( ... ) EBEANS—XRBEE—SE > BFEER0E B ERFERNBEFHEHER (BE0) > SREZERE
® failed = EXRAH - AiTH - HEIER ZEMRMERERFABLH
® S8 0BFE null EBEIE null BN MEER
Percentile HEFFENEE [0.95n] & s n =57 > [54.15] =55 » ER5E 55 % = 4081 ms > £ PERCENTILE_DISC #8
&
top * errors GroupBy hRZ%HBENA] 54 ; GroupBy FEERAURBILARACEE  BERERIITRY > AREBKBIENT - BRIEE
(GEEEIEZT) il

BEKI2KE EfbashboardReader.ListCallsAsync © ApiCalllogs U FAEMIERE > left join Apiversions EX TAPI %8 hiids) > IRAAFERRER [(REARZ) 1 ; R
5 AL AsNoTracking() °

FEHRGER | MEIS R 1~ 2M9EF 0 BASQL—H o

SH= BRREEHEER (15 5i8)

B#Y : KPI kR ~ Chart.js i8Z2AEREREEA o
BB JSON MEREE » BRWARTRER > FEINTIY AP

<script type="application/json" id="daily-data">@Json.Serialize(Model.Daily.Select(d = new { date = d.Date.ToString("MM-dd"), d.Succe
eded, d.Failed, d.Denied }))</script>
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/] &BF/13_BOERREFEZE S/ McpPlatform/src/McpPlatform. Web/wwroot/js/dashboard. js (Efit®)
const points = JSON.parse(source.textContent);
new Chart(canvas, {
type: 'bar',
data: {
labels: points.map(p = p.date),
datasets: [

2R -
R BT HHEE

BERTENTER > R2EN

<script type="application/json">

ASP.NET Core # JSON 3L » B4R/ R REE

( succeeded )

@Json.Serialize( ...)

JSON. parse(source.textContent) SAHER

={E datasets > stacked: true (SEEEER) AR~ KB BEEBE—IRRIE

1) B4~ FEHE ~ HEEE > BXE site.css WEE

HEBIASES I  WERMREEYT

<canvas role="img" aria-label=.> + <details>

B

{ label: 'PkTh', data: points.map(p = p.succeeded), backgroundColor: '#lfud3a' },
{ label: '%8', data: points.map(p = p.failed), backgroundColor: '#b354le' },
{ label: '#&##4E48', data: points.map(p => p.denied), backgroundColor: '#a88u50' }

HItEERR

ARSEFNEF ERGERZE » TUBR—3Z APl
B

BB < FFTHR > ENENFRIGRIER

<script>

—IREFSREERER
SR AR —

BE&RF 2R —HERRR

Chart.js BR¥E wwwroot/lib/chart.js/dist/chart.umd.min.js (ZHEHEZ > KA CDN) » RERRKRMIRER @section Scripts #HA °

FEHRGER (B 13-2 ©

SN iSRRI (15 5iE8)

BRY  fR{&HE > WAEA Correlationld BEEEE -

var logs = db.ApiCalllLogs.AsNoTracking(Q);
if (q.CorrelationId is not null)
logs = logs.Where(l = 1l.CorrelationId == q.CorrelationId);
else
{
logs = logs.Where(l = 1l.CalledAtUtc = fromUtc & 1.CalledAtUtc < toUtc);
if (gq.Tool is not null) logs = logs.Where(l = 1.ToolName == q.Tool);
if (q.Outcome is not null) logs = logs.Where(l = 1.Outcome == ¢.Outcome);
if (q.ErrorCode is not null) logs = logs.Where(l = 1l.ErrorCode == q.ErrorCode);

// #B6/13_BIERREFEIZE#/McpPlatform/src/McpPlatform. Infrastructure/Dashboard/EfDashboardReader.cs (SearchCallsAsync Hi¥)

// BEEZE ! IF Correlationld

}
FEIZENEF Controller :
// FH)/13_BAIBERRRAELE # /McpPlatform/src/McpPlatform. Web/Areas/Admin/Controllers/LogsController.cs (Audit)
/// <summary>Z8{REEM action : FE MVC REBMIEHIE > FLAEMBRTH Action &8 MAudit) o </summary>
public async Task<IActionResult> Audit(DateOnly? from, DateOnly? to, string? auditAction, string? keyword, CancellationToken ct)
{
var (query, rows) = await logs.SearchAuditAsync(new AuditQuery(from, to, auditAction, keyword), ct);
ViewData["Query"] = query;
ViewData["Actions"] = await logs.ListAuditActionsAsync(ct);
return View(rows);
}
F230RER -
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R 87 +EE

A Correlation|d B 2B EL {1+ BEBERAE RS

HERMEHZE— Where IRAAVRAREARIN

DateOnly? from ASP.NET Core Hi#E ?from=2026-09-20 %4ERL DateOnly
auditAction THOEERMIRRENIY auditAction
ErrorCatalog.Describe(code) BERR BRI P SGREA

FEHRGER (Bl 13-3 @ 13-4 °
BERS

O ERIRE T EIIT « BIHE ~ T35 - PO5 « IHHEIEEE SQL B5c 28R

O —RIE0E » TREPIT +1 ; M—TIHEEEE T AR > $SHEIELE +1 - pRIVERE
ORAERNARER EER ; LzmE aehHHA

O A Correlationld E1FR/E 2 » W EFFERNSRA

O FEAZEMBF AT MUK BN EELRRSR T 250

MCP Server ;RIEFAREFM (30HRS)

B EERE

BERAERRARA IR > FoseB R

EF Core #AtHAISF FERI SQL » 2HBHUE
REAHRZE null  REBEERRRER
% action BHRBHERRE (R (BR#EH))

BEETBHNE ; KBASNRE > HEES
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UTHRERAE TR ERERIRER

FERR

TEZEIME T EE SuspendMember > &R MEEK »
THIEE N EKE 280

P95 RR K 4081 ms) #HIERMIT

BIEASENE tools/list » 200 TH: (FER) > BIF

M courses_search_v2 HBERIN

MCP Server JAEEFABEFM (30HRS)

1]

Action 28E% action ’ BER MVC REMIRHEE » BESINEERN
A REMRGER Action = 'Audit’

Action %78 Audit °

BIRTR U » KFNEFMEDBARRRE

BIZSA "name":"([a-z_]+)" HERTAELHE  LBSUFHERL

=2
SYERBMAINLS auditAction

BB EIEE (TPI5IEE (ms)1) » kAR
o

2B [a-z0-9_1+ (Section 10~13#J
oauth—flow.psl #BEIEIE)
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Echely (15 9i8)

ERUIEE | SR —RIFN B4Rt A MR  RINREERIR 3 ; AIi5iA Correlationld B & BB SRR o

ERl A -
1. El—RIFENBLFETBHEEE | L TERRNWITERNITERINE — B tools/mcp-call.psl FINMEIL—I — SFHEIE » TARTEMINE +1 (BRI 57/31 -1
—p—Rii& 59/32) ©

 THEEERR—H | ARELHR 21 SQLER—EZERRER - TAMIT « BRINE » MIHE « THEERIRTEAEE ; PERCENTILE_DISC(0.95) FHEFRIR
P95

. AI$EiB Correlationld B2 E B : I MEIREHH Correlationld B&E) MIEIN4EEE) » BEIEES - Client ~ APl ~ Grant » InvalidInput > INVALID_ARGUMENTS Ed
FRSCEREA o

4. RAEEE RAENNBHETR TEEN MR 0% ; #EE® (FI QuoTA_EXCEEDED ) RIBHN MSHREER) » FREZMINE o

N

w

BB : SCIBIEIRERRIE (REEERRIITRMN « PO5 AHERR) » B SQLZ—:E ; Bz UTC - BRASEAH - BRI ; TERREERN ; 8—FXK
#BHEA Correlationld 383 - T—EsT (Section 14) {B#ER « Z2HESAHAMIE > WEE=FRERER RWD -

HE{RRIER

o Chart.js {4 : Bar Chart £ Stacked
e PERCENTILE DISC (Transact-SQL) ~ PERCENTILE CONT e
o NETHBRFEEHH (TimeZonelnfo) ©
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https://www.chartjs.org/docs/latest/charts/bar.html
https://learn.microsoft.com/sql/t-sql/functions/percentile-disc-transact-sql
https://learn.microsoft.com/sql/t-sql/functions/percentile-cont-transact-sql
https://learn.microsoft.com/dotnet/standard/datetime/converting-between-time-zones

CHAPTER 14

BURE - BEREHERM

$ 14 =

PR 2z 2 LR 5 R

AT - BESERTFE « CSRF ~ SSRF ~ /RiEIES « ERER « iRASBAREHSE | LUASIRSEATIREIRES > 175 RWD - REHER  #IREHHANPY
BE={E3

“Sc'tion 14 | R B2 EBSHE
kBHPECEE BHEERE

120 & | #7220 - 788 25 - FiE 60 - BRI 15

BEME—ER RERINOER MG EREE SRR EHTR

= = ] - - 2 - - (=

A5 THRE2A | RSSERTIR | FHTREBEA J

RIERFE 2/ (120 D) EERR  UERS  FEEERERWD B BAER 86/ RRZ2EESIH
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ESeiEEEETT o fRAEST -

o BN xUnit fIEHES » TPRREFEETERMAMREN > A dotnet test —RETHETAHBELGA -

e 3 WebApplicationFactory<Program> MELH) SQL Server BENEE@EMLS » HHIAAHERERITHEIHNZ 2R -

o IBRADFILAINERE (AEEHE  BEEEEK « CSRF  SSRF « Bi5ilESE « ERER  RAEE - BEHE) SRERELD—E TEZHIER) BRlE -
o &k TRREXRMIVAE B - AEER NIEF @ BiERETERKEINEE SEINRRE o

o F Playwright BRI=ERERNKFEHERNFR > HEREEEHREHER > BERAEHRS -
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o SERK Section 13 : ABuEHRIE= « FERL - BE - /ncp ~ BRIREAREN ; AETIMEREECH PSR B ( /Member/Calls ) ©
o PBHEERIE MCPServerManag LAAHULEZER User Secrets ( ConnectionStrings:DefaultConnection s Seed:DemoPassword  Seed:AdminPassword ) °

o HI3E HTTP AKAEAS 302 ~ 400 ~ 401 ~ 403 ~ 404 F9Z=R ; N3 [Fact] - Assert.Equal HYEZERA] o
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B (20 588)

AR RThz5h - EER TR

BT 13 B ThIZENRES - KZER THHAEMISE] - Z2MBERFIER | BB S EFZMEAHET - FAUFECSENHANTANZE TAEESD « #HEAT
ZMBE - RRMEIER > MEBRRANE, :

1A WEEIEE FEEHPER (BTT) B E A

AEEE —RYEEBTEEMEL  WFEE AP EMEHA  Area REEEHI (04)  [Authorize(Policy)] ~ EMAHIE 302 BBAEEEL 403 ; EREEFHEEE
EAE AE AE

EgEH 2ABHE BB 1d BRIAKETR - 428k BEERE (05)  EHEEHRA (14) 404,/ TEEERL

*

CSRF REERERRHIALRE 213f AutoValidateAntiforgeryToken (04) 400 > BHSURARE#

SSRF BTAETARERBHPEER FeEFEE HEGRRE IP (08) B BAERET

BEEEE RTAEE ~ API BRI LR Data Protection 1% > EEAEHE (05) EREREEX - AAEEERAREX

BEREZ E—ERFIZERR 0 SE—ERE HREEERZE +rowversion (06 ~ 07) BIRIHIE ; Grant R 1 #

hRZs 2458 FA vl B9IRRERT0 v2 Grant #BhR7s (11~ 12) BFRAEHEIA

ARG BB IA tH A T NL SERR BR S ¥ upDATE (11) 20 fEXEATE 10 R - BIEF 10 ERRLH

BExiEHREZs=

@ HHENE
»| MCPServerMan —
ag — e o ag_Test e
@ BErrAls @A | N OF: k4=
Core [RF5+1RE —»| WebApplication . docs/RIFHIRE.
—
il Factory md
| @mmmpE |
Playwright
[E] 14-1 ZETH=/EIREHRE
R AEE EEREE
5%
@ ToolAccessService * ConnectorService - MemberAdminService - SsrfGuard - ERARFHE : RAESE ZWE ; FEEERE - BESIEMR Repository
&
@ FGBERER ~ BRs¥ © 124 - [518 - Controller ~ Service - EF Core BI5EE:EK BREETTRAEFAERE (TestServer) » RMEAE
B
©) BIERE - SRHSFIMRER - ERRE—E Migration « EATREER TEFIMSENE ; SRER—%
® HRE - F4R ~ 5808 « REAE | REANAERAEEHE =REE X ANMEEE
® 1RIBIBEIEBRETR « BIRMEAMGEUE EEIR A KB RIS UL E

ARERMBOAH - BIE

FETTRRANASER | MUNEITR /Menber/Access/Apply/6 (E/NRMKRAMMER) » BEME 200 > BT MERGE v (RMHE | T/ A—ERESEAFRE
2 404 - BREBARARY (FEHERBESIER) - ERETHIANERARMNER

EEMIERR :
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1. B—ERERRIERITS (REEREZ404) ©

2. 8117 > HERTRM (BAl © Expected: NotFound ™ Actual: OK) o E:EPHAIRERAISEISEEAME ©

3. BIERER -

4. BT > BRREEE - MEEMAEDAES -

RELIBE 2 SEVRE  AIREERAREMNARER - MAERNEER

PREELEEHA

o BEAHEEARMM SQL Server E4BIEEZEM User Secrets ; TR B ERIERER ERAEME T -
o ARERESRBEEMIFELR - B2XNEE R | EREREARE ncPServeranag_Test FEIBEAEMIFR o
o ELSAIEL HTTP RER(EMELS » REAFT JavaScript ; OAuth BIE EAVZIEESFAE1E Section 10 M Playwright E&3%i8 o

o FRERRFEHLE VL 12px IXF ) EIEFIETAERTEIE ; PXIRIEEREAE ©

BAHR

B

Els

BHAR
WebApplicationFactory
BB (Fixture)

Bl Al

MCP Server ;RIEFAREFM (30HRS)

BsEHA

SR—EEERIBARA] - EAnERKIAIRE
8% E SRiEe sk —iE R
TERIEIR 1R R BN 218 ASP.NET Core 45
SEARILR - QBRI —REOEFTIE

EERREZBA > IR —EEAMEHIR

EFREPR
tests/McpPlatform.Tests/Unit
tests/McpPlatform.Tests/Integration
PlatformFactory

MIFREZ R E i E

AAMERS_TAEMRAEEEIRE
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HEmmEE (25 988)

TEIEIR | ERRANABRITRAEGTT—8R TRZEY) BUER - BB ; BHIT dotnet test HEEAIRIESR ; &EEHR RWD 2528 -

TEELER

1 8RR (MBI7E nttp:// localhost:5199 YT » LIE/NBE ~ MVE « ERE=(ESS) - FEBETRAESR

PASS ®E& GET /Admin 302 » /Account/AccessDenied
PASS ®& POST /Admin/Members/Suspend/member-b 302 » /Account/AccessDenied
PASS a BX b BWYERS POST /Member/Apis/Edit/14 Loy

PASS &I##& POST /Admin/Members/Suspend/member-b F#&i##t 400
PASS EEfBESHIAN Role=Admin » IsAdmin=true - #7IRSE GET /Admin 302 » /Account/AccessDenied

PASS BEEEM /api/admin/apis AEEIHAX clean
FAIL a FA:EETRIRA 6 (GET Apply/6) 200
FAIL a ERZEETZRARA 2 (GET Apply/2) 200

ME FAILIBTE | R HRFERRBEER (REELEMPHLE) - BMDETR Apply/c BRFE MERGE v (REE  T/8H) SEREEHTE

01> FEEFREE o 1 —RIAMVETRREINRT ©
2. EEFIESHITAR (BER) :

dotnet test tests/McpPlatform.Tests

5B McpPlatform.Tests.Integration.SecurityTests. B AMER_TAHBAAEERIZE [96 ms]
fEE RIS
Assert.Equal() Failure: Values differ

Expected: NotFound

Actual: OK

K - KRB 2 3@8: 43 BRiA: 0> 485t: 45

S—ELAMEARAESNRRET (B (BRER) » BEARABRIFE—EEMRE

3.{BIE AccessService.GetApplyContextAsync (E2EBE(FFERMN) » BYIT

B@Ea! - KK 0> @i 45 > BRI 0 485t: 45 > $HERSRY: U s - McpPlatform.Tests.dll (net10.6)

s

4. RWD #2524 o L Playwright £ 375 ~ 768 » 1280 =B RERBUVERE > EABRBEKFHEHERNFHR - F—REMFRFH L 7 RE 11.25px » RIEAAIHER

B 11.48px » {BIE CSS B2 EP = 12px (SEEERME docs/HIHMHE .md ) ©

MCP Server API F-& E] MCP Server API E-& MCP Server API ‘E& MCP Server API F-&

API B
EE EHfELE FHL
BRI APIEE ZTREER LBE @Y HMAPIEUEA 58 AP HEIER
Email
[:%mm\Emau . ] ﬁi‘?*ﬁ ﬁﬂ‘]“ﬂzﬂqmﬂﬁ
API H$% T 8 8 1165 Connector 548 MCP BT Reesh - G
. 2026/09/20 O || 2026/09/26 0 I - S I Correlationld -
BRI SR TR B AP - ( ]
HaATE L] |
E 2026/09/20 B | 2026/09/26 u]
DER (8 N ) E# 57 2026-09-20 00:00 ~ 2026-09-26 23:59 ; & 92
fln - & - T8 x Correlationld
= S =
28 =4 FEBS =
2HHE AYEE B & AP RA
Wy TH i
98 5 8
2026-09-26 2049 VL Denied
courses_search  0ms
L8
(& N ERiEASE = -
) 2026-09-26 2049 O VE Denie
HRLTEN v2 1 1 courses._search O ms
BE | R  BEIRRIRL | — !
RREFRRE  DERRABARY a2s.05262008 TR h gemed
KEEEIRRE - DEREAERBY - . courses_search  0ms
& AR Y
8 8 i 2y q
P38 http://localhost:5080/api/courses PR EEsEvl Denied
BE RESTH v2 FEil TE#T M= courses_search  0ms
© 2026 MCP S APl & | BERS
o l 59 54 294 BEEH VL Denied
126 .00 26 2040

[B]14-2 375px | [REGHVEE « EAREHR  BRIK - BRI
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HEER
1. ORBMEE | A LAEERMARNIME - EEIEE TAPIB# - @80~ BA i L THF > M aria-expanded #pf true °
2. QFERBHEARE | AEMALTA FE#EAEmail o 1 TEEAZN o 1 ASBREHEL - 2P -
3. OFRIR : KPI RRMR—7 > BHRME TER) ZRMRTH > RERTE
4. @EEMFILEE | REMUL - RERKIMEANELLGHS ; BRREMNZ 375px (BRAIBIKTEER0)

BRAEENE ) gorver API FEE APIEE BEHL

API H##%

FERRSITERECZEERN AP -

B 14-3 F—Kk#% Tab : TBREIZERE HBWHEEMIME

12 Enter BATUHERY /Cataloginain > RBFEAEFLERPLLERIGEEL -
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BEEE (60 5iE)

HOIER | #06l/10_HBEZ2HEESHE/McpPlatforn/ (T Section 13 #88) o ANEETTHIE tests/McpPlatform.Tests (Unit/ ° Integration/ 3t 45 IEHIE) » docs/
AlRmE . nd ~ EMPFUAERE ( Member/CallsController ™ BHIEERZSA) ; #EIE AccessService.GetApplyContextAsync B2 site.css ; Program.cs #&EMNN
public partial class Program; ; Directory.Packages.props IMAERHES - ZETRE Migration °

PEBR— BuAEHFRE (10 HiE)
B : FERREFSETIMA xUnit 22 o
dotnet new xunit -o tests/McpPlatform.Tests -n McpPlatform.Tests --framework netl0.0

dotnet sln McpPlatform.slnx add tests/McpPlatform.Tests
dotnet add tests/McpPlatform.Tests reference src/McpPlatform.Web

HIASELER csproj £ PackageReference 3 THRASE > BEREAIEE] nvices (R (ERIER)) o lRAMAEE Directory.Packages.props -
Microsoft.AspNetCore.Mvc.Testing 10.0.12 + Microsoft.NET.Test.Sdk 17.14.1~ xunit 2.9.3 > xunit.runner.visualstudio 3.1.4 ; csproj REBEHATE o

#BULEY Program.cs FRTEERMLT - REM—ITEIHRERESEFIE

// &fl/1u_#EfREZ 2 ME SR /McpPlatform/src/McpPlatform. Web/Program.cs (4&R)
/// <summary>:EE G (tests/McpPlatform.Tests) AELL WebApplicationFactory&lt;Program&gt; RXENEE(EAHLL © </summary>
public partial class Program;

FEHRLER | dotnet build BEHZE 0 AL « 0 @R -

$RZ EBExillE : RAWEs (10 2i8)
B89 : REBERE > BRK Repository B&sE Section 11 BIZHERA o

// 6/ 1u_#ERZ 2RSS /McpPlatform/tests/McpPlatform. Tests/Unit/ToolAccessServiceTests.cs (Hif#)

[Fact]
public async Task EERRZASHVIZIERIEZERARZAS
{
var (service, _) = Create(Grant(versionId: 2)); // RE vl (RR#Es 2) B9 Grant

var decision = await service.AuthorizeCallAsync("member-b", McpScope, 19, default); // MO v2 (HzZs 19)
Assert.True(decision.Hidden);

}

[Theory]

[InlineData(GrantStatus.Revoked, 30, AccessErrors.GrantRevoked)]

[InlineData(GrantStatus.Active, -1, AccessErrors.GrantExpired)] // REEIZ Active » BRIREEB

[InlineData(GrantStatus.Expired, 30, AccessErrors.GrantExpired)]
public async Task IRIETRAEF_[E{HHMELE(GrantStatus status, int days, string expected)

{
var (service, repo) = Create(Grant(l, status, days));
var decision = await service.AuthorizeCallAsync("member-a", McpScope, 1, default);
Assert.False(decision.Allowed);
Assert.Equal(expected, decision.ErrorCode);
Assert.Equal(®, repo.Reservations);
}
23R -
REE 87 ez AEEES
Create( ...) ¥3L ToolAccessService > AR Repository EAEERER FixedClock  ERAZHITARRE ; AHEFERE
FiEiEAP R RE > RIBAG TR (H—FRRNET RERGL—EME
[Theory]l + [InlineData] R—ERE R =4EE R HsH ~ BERIEIEE RSB =TE B RE R — R
Assert.Equal(@, repo.Reservations)  #IEABRIREINGEE Section 11 B ZRARA | HIEBBARER

FE—{EZEFIFH SecurityRuleTests A SSRF firsit (8 4H) ~ Redirect URI (6 4H) ~ BEIEETRAEE EHCIRIE « PO5 BEEHEPER -

FEHRGE SR © BTl 29 1E5@B » FFEE SQL Server ©
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SR= BOUEER  AREREREE (15 5iE)
B89 : LB SQL Server RAENEE(EAAYS - (BT REBIBESEIRIEE -

// #H)/14_HEPRZ 2SR /McpPlatform/tests/McpPlatform. Tests/Integration/PlatformFactory.cs (EHEEIATL)
public PlatformFactory()

{
var main = secrets.GetConnectionString("DefaultConnection")
?? throw new InvalidOperationException("#BiiEZEH) User Secrets &/l ConnectionStrings:DefaultConnectione");
ConnectionString = new SqlConnectionStringBuilder(main) { InitialCatalog = TestDatabase }.ConnectionString; // o RIAERERLTE
Environment.SetEnvironmentVariable("ConnectionStrings__DefaultConnection", ConnectionString); /] o RIBEHEHI User S
ecrets
}
public async Task InitializeAsync()
{
if (new SqlConnectionStringBuilder(ConnectionString).InitialCatalog s TestDatabase)
throw new InvalidOperationException("RAZFMIPRERAFHERE - "); /o R BREFIREEERE
await using var db = NewDbContext();
await db.Database.EnsureDeletedAsync();
await db.Database.MigrateAsync(); // o RIERIREF —F Mig
ration
}
F230RER -
1R 87 5= B EEERE
secrets new ConfigurationBuilder().AddUserSecrets<Program>() RIHREXBR LB ERER
SBABUAEZEM User Secrets
® [F—& SQL Server ~ [E—#EIRE » BikHERIBIREL T FINRE BB
MCPServerManag_Test
@ RS EREGRT R Ak R ENBS RS E SRIRIERE 2 appsettings — User
Secrets - IRIRE Y - REMNZERE ; ERBRFHIR
IR > User Secrets 1B EZEIR & ERIE
® MIBRAT B —RBTE REHE—EFHMIERZEERNRRE 0 A—172RE
=
@ bR BRI EF Migration BRILE BRI 5 AHukRERF
DemoDataSeeder FEASRZIRIERMITEER
ConfigureWebHost — LU BRBIRIBRE R RIEFSIRIREA
UseEnvironment("Development") (5EEIEZE)
ICollectionFixture<PlatformFactory> FRERES AR ARR—EREE SR E REE—R ; B—1@ Collection BIREKFANIT » &
SEETE

PlatformFactory.LoginAsync(email) %t GET EABEAAER » B POST tk%E > WEISEIfER 302 ; TestBrowser FEENIRFEEFIL > Al A F1EE 302 HEMME o

FEERAER | 5—RHIT dotnet test BF > SQL Server EHIR MCPServerManag_Test » #2HEA 4 REE 8 BREE API o

SRN RPERGIMMRMEIEE (15 i)

B SHBEEEEN  SEEFEEEA  WEERETHRIEINERRE o
KRAE (BEERXR

// #afl/1u_H#ERZ 2RSS /McpPlatform/tests/McpPlatform. Tests/Integration/SecurityTests.cs (E@EER)
[Fact]
public async Task BIABER_TAERHFFEERREO
{
var draftId = await VersionIdAsync("EEZE", "vi"); // ENBERER > ARBHRETRD

var other = await platform.LoginAsync("b@demo.test");
Assert.Equal(HttpStatusCode.NotFound, (await other.GetAsync($"/Catalog/Details/{draftId}")).StatusCode);
Assert.Equal(HttpStatusCode.NotFound, (await other.GetAsync($"/Member/Access/Apply/{draftId}")).StatusCode);
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// #afl/1u_#ERZ 2RSS /McpPlatform/src/McpPlatform. Core/Access/AccessService.cs (GetApplyContextAsync)
/// <summary>
/// FEEENER c QF TB#M) MREAEHE ; B « %P « #9RE - ETFR—REFFEFE (You) o
/// Section 14 {EIE : RAGEEEMARE > HINEEAINKRAREIHRARNERRBERME -
/// </summary>
public async Task<ApplyContextDto?> GetApplyContextAsync(string userId, int versionId, CancellationToken ct)
{
var context = await repository.GetApplyContextAsync(userId, versionId, clock.GetUtcNow(), ct);
return context is { IsPublished: true } ? context : null;

FEEHEEEI%S SQL Server f

// #fI/1u_RERZE 2 MBS AIE/McpPlatform/tests/McpPlatform. Tests/Integration/QuotaConcurrencyTests.cs (Efif#)
var results = await Task.WhenAll(Enumerable.Range(0, 20).Select(async _ =

{
await using var scope = platform.Services.CreateAsyncScope(); // SEFERECH DbContext » FGETAIILATSE
X
var repository = scope.ServiceProvider.GetRequiredService<IToolAccessRepository>();
return await repository.TryReserveAsync(grantId, period, quota: 10, CancellationToken.None);
);
Assert.Equal(10, results.Count(ok = ok));
F230RER -
RE& 87 HHEE HTEERS
VersionIdAsync("ESRHRE", "v1") fALEEL Id ERERIEN Id RS ETRE 0 FEERIE6
R ET S AR B 2 404 F8H NER A ZARKIRA FENTAZRARBH R
{EIEFE AccessService MR GET £2 POST #4&&BEE S % —BRIEIE » MEACOEBERL ; ApplyAsync [RAH TREEFRACRMIRE] BERY » 2—
Controller BRI
platform.Services.CreateAsyncScope() HELITEHEEECH HFARE—{E DbContext RE2EMALTT » A EF Core RAsFHEIFFHER
DbContext
period = 2099-01-01 (FEEER) HAMER TR BHMAR R R E R

HithBEA%6 . B4 GEREE (618) « 8= API1401,7403 * s3MMAIZEAE - CSRF ~ BIARBEEREEE  BIAR Correlationld ~ LS ETRING « EEIZER
EE—% Grant e

FEHRGER | BIERT RIAMER_TAMSFEESIRE KM ; BIER 45 HEEES -

S$EA RWD - 258 - RESFEN (10 5i8)

BiY : ARIEERER » MEE/ 12px XX ©
BN ORTEEEERNT

// EXB#EMH Playwright SR @ BEEDHIK TR

const overflow = document.documentElement.scrollWidth - window.innerWidth;

URZE—stHEXFHITEN getComputedStyle(el).fontSize EXER/JVE /8% Playwright B » FZIEEa3R85 A B TEASEBEE (IR 375,768 1280px » T
Console #1T L EA—1THAER BIRRAIELTE o FHAR html FARRE 15px (Section 02) > .75rem FERA 11.25px ° {EIE -

/* Efl/1u_fERZ2AEEAIE /McpPlatform/src/McpPlatform. Web/wwiroot/css/site.css (EigR) */
.method { display: inline-block; font-size: max(.75rem, 12px); font-weight: 700; padding: © .d4rem; border-radius: 3px; background: var(--brow
n); color: #fff; }

/% Section 14 : F#E (html 15px) NFHFEREE » FHRAIBERME 12px */
code { font-size: max(.875em, 12px); }

REE T ez HITEERR
max(.75rem, 12px) IREBRAN =i (16px ) AERFREEEG) 12px 0 FEREE 12px
code { .. .875em .. } BB FREEIINE HIE .small RIGEFFREAFRMRK 0.875

REBARBAIGEIER | F5—R Tab FUER - Enter ZERHIAFHUE « FHEEER aria-—expanded ~ ETHREHBAREMNNE c ££RETHE docs/HHME .nd ©
FEHRGER | ANMEEE X ZBEE K FRHEE 0« R/NVFRE > 12px ; [@ 14-2 ~ B 14-3 ¢
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&R

O dotnet test 45 IEZERIEB > SQL Server £F McPServerManag_Test * FIESEEIEER A HIEN

O 48 GetApplyContextAsync ERFIEIRAMEE > FIANER_THEHABEEILHE GRH ; NEMEERESR
0375~ 768 ~ 1280px =EHEZHE BEKTHE » XFA/H 12px

O%—RTabZ THEIEBERNE) ; TARBABTPNEHZRNLS

O docs/#lst#Hes . nd Tk 7 EBEIEBIVER - BAGEMELE
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UTHRIERAETRHEREFINRY

AER (FERREASEX)

error NU1008: T3] PackageReference BEEEAESE Version:
coverlet.collector, Microsoft.NET.Test.Sdk, xunit,
xunit.runner.visualstudio HY{E o EARREHEENERUALE
PackageVersion IEH EE# Version {H°

AR EheR_REEX_ENEESBEREEN KK ¢ Expected:
Found - Actual: OK

FiE GET FERE 11.25px

MCP Server ;RIEFAREFM (30HRS)

REA

dotnet new xunit MYEEARTRHEHZERTH
REHERE

ARNBRRET | mEERY TERRE 1)

AR [AHRNE) » RERERERIER
(EEET TIEhRAREEE S XFZ TAPI Key

1R > FRERE

FHAE html FARZ 15px > .75rem =
11.25px

RIE

hR#s#%| Directory.Packages.props ’
csproj RE Include ; BREH
coverlet.collector EiERHR

RIS SINZ BRI ApikeyHeader BRER

& ARG

font-size: max(.75rem, 12px)
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Echely (15 9i8)

ERIAREE | {RATATNELBAB RGNS | (B1EARIAER  RIENRZABRBINERE -
B

1. IR THEHEBRGIEIR | dotnet test Hith EEB!- KM 0 BB 451 5 docs/EHRE .nd f&k/N\TBERT| HESEEBRAILER > WH RWD 2K o

2 (E1EEARG | SREF EMVEE 1 (BfERREINE) B MEEATAEAK - EE - AlREE) NRESE ;) IDEEERER » ARgBREK -

3. RMEEE (HE=1E) . —EE POST EHEMA — EEER ; SEERHHEEN — 400 ; A—H4BHAZERR — RF 1 £ Grant ©
ElFE - Z2AFANE FZRINNBRELY - ErbEaNE ) ; BrilEiERa - BEARREKK  JEREARRE ; 2SRRI ARBE - T—8
7t (Section 15) ERBEIZEE > FAEE Connector BREEEIRIZ o

FE{RRIGHE

o ASP.NET Core #& A (WebApplicationFactory) ©
o OWASP Top 10 : FEUEHIKRL ~ JEA ~ SSRF EER AR ©
o WCAG 2.2 RiERZ3E | RBIS(E ~ FRRAAIR ~ BHE (Reflow) ©
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https://learn.microsoft.com/aspnet/core/test/integration-tests
https://owasp.org/Top10/
https://www.w3.org/WAI/WCAG22/quickref/

CHAPTER 15 O - BEAERSG

g 15 =

TR 22 B B R BN

IS ~ HTTPS ~ IRIFERE ~ HE#IE Migration ~ Data Protection ZHIFAIL « Bt ~ BHRER ; HHZNHEEH - A SQLIRSE ~ IEVAIEHEILE OAuth

Connector B RERUR

Section 15 | ZPB IS ELRL R EIN
HERMHER LS BEREER—X

120 #88 | ¥ 20 - 7REE 25 - HW{E 60 - BilUy 15

=3 §:
| mentrFl S
Nt
5 = -
2 AEE

HTTPS RIVERIRS W RIBHAIC R SRERUY

EXRRREME AR RE A ER®NHEA HE Client l5E212

w e e e e e e e

MBS R T ER | RXHREERDE

FIERE 2/ (120 HiE) EEME  THR(EMEIE « Connector BIRIEX M EHIFR  #H)/15_BEREEMRRIK
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ESeiEEEETT o fRAEST -

SREARFIRIBEIFRIRIBAER - {EERFE « REEES « OAuth fEAL 2 SPEUBIRIREE » WRIEFRIRIE RIS https o

AR Migration WAZII 2MMAERNERIE - B RAAEBERVEIEER SQLIRSE » MERTMARTERER -

SR7E Data Protection £HRFAIL » Tl TBERACKEMBENINEA  REFIKEH, ©

DURRE SR F—BIEE - E2MNENAE LH5E T#E 85 — AP E2%# — EASBFRE — Connector IMFIY — HRIRE ) — BEHEIER) ©
SERUB R BUERIRR - MRTRIRERE - BBIRIEFM » APL/MCP XHHERIFIRE o
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o 5ERY Section 14 : 45 IBEEMERIEER > docs/HEHE .nd EFLRE RWD BIEHE o
e Section 01 B User Secrets £ Section 10 B9 OAuth 28 ( OAuth:Issuer * OAuth:McpResource ) ; Section 05 RY_EJi¥£$814 Data Protection % o
o B sqlend URMKEEE (sa) LR ; HIE PFX 2 UEREINFAR BUREE o
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B (20 588)

AR IRIRRIEXIRIGETEW

HE BA% (Development) ExX (Production)

REBE User Secrets IBIBEY (HERONTEE)

TEER SEILSTIN REA

F—UEEE TREEEHEN admin Bootstrap:AdminEmail  Bootstrap:AdminPassword
HQE—=R

BERIEIRSE sa mcp_app (REEEREH)

IEEE dotnet ef database update ARBIEEHITES SQL WA

HTTP R RAEF https
( DisableTransportSecurityRequirement )
OAuth /&35 Openlddict 3% /&:5 % PRXEEA

HITE
User Secrets RTF1ERZEEMNEL
ERERER AL IAIERSE

BRETHRENNERINARIE—UE
BE

ML » R E T ROREIR A
sy

MRS ARG EATIEIR - #EER
N

OAuth #E1EREEE Token FAETEARES £
B %

WHTEE) i > B Token
sz

F A Cookie ~ Brfatéft ~ LilfEiRE0

ES

BEREINEFRAER T 2ERE

Data Protection ERERTEE S BRI L DPAPI Nz
EHhRA f& Directory.Packages.props packages.lock.json + --locked-mode
EEWIER
. - @ &rlE e . @ IRIFEH
O BREET P Q) BRARR
—>»| BEEWA+mcp —» —»| EX® - Bootstra
locked-mode _— PFX ~ keys :

15-1 EFELERILRI A NGL5R

B MTHE

® dotnet restore --locked-mode - dotnet publish -c Release
@ sa BRI ERIE « BITEEMA « B3I mep_app

® HTTPS /&&% ~ Token FEBEE « keys BRI

@ LUSRESIENED Production ; 55— Bootstrap

® FRRIRSEISTERUCTAZ

Data Protection £i&AEEFAL

® PR

BifmiE

HEEEER (FETERHSEH)

REHERR - BESRNEFIRAR SER AR R

MATEE—RERFFAR (88582207 B (BR#ER) - BREGE MI—+)

BE keys | ENEENEFMBAREL (FR)

SacHkR Bootstrap | AR EEEY (BRXNGHRE) - EBRBRETHIRITEIE

REEEAERTEY | KMIREE L —EEE MCP Client STRIHZIIHIFL

ASP.NET Core fj Data Protection NZ=4x3R7G : B A Cookie ~ PifA#EN « £F &I L API £8§ (Section 05) o MNEZAINEIE (Key Ring) FERTFEHITIRIEH
ERERTEEE ; B—ERS  B—aTH RE NS EEBRAFRERTENERT > GERS—HEE5H - R -

o EBEANAZEKEL (KETER & Cookie HHIFAE » HiSRBEAES) -

o ENEREMEN EESRKERTHE > Gateway IFIFTEZIRA AP

ES:ESS

FRNERIRIBZIES MBI EE ERIZE « EEEAREIRTE > M keys HRKREAME—-EHD o

PREELEEHEA

o ZREEFTHY MHEEH) LUE—& Windows 11 #55E : 43541 Kestrel EIZIRM https ( https://localhost:7uu3 ) o BAIEEEE IIS » 1878 R4 ASP.NET Core
Hosting Bundle (FBRMEIEEMIR) > IS HIFERBIE docs/ZHH . nd F/\H » REEBIT -
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o HTTPS ReB(EAELAI NET BIZ5/EE ( CN=localhost ) » RFEE A ; FRX M ER T HADINAES -
o Eif Al BRFEHY Connector EESMEBESEIM https 484k ; Z<E 7t Connector @B 75 MCP C# SDK BRI B A ©
o UseHsts() ¥} localhost RNEH Strict-Transport-Security 1ZZ8 (BAIEIERESEIZE) » EXNBEHA T

A HE
£t =B HEARERE
217 (Publish) RER T U EERITHIERES dotnet publish —c Release
BEMWA BUTHRAEREB—IRE SQL 7 sql/deploy/01_migrate_idempotent.sql
BRERR RS TVEFT R AV RERR mcp_app : db_datareader - db_datawriter
EHFAL 8 Data Protection W& BEFEIEE I E DataProtection:KeysPath
Bootstrap R E—REBEHIATE By S—EEE
SHER SRS AR S % packages. lock. json
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HEmmEE (25 988)

TREBIELE ¢ 48 Section 15 BIMHILERE R IE
EREESL - ZEBBENKM secrets

TEEPER

1. E8E (sa) : BIL MCPServerManag_|

NIRE (RMERE « EAIRSE © https) > AMEZHNG SHTMRBURE » BRESBITACRBHER - RARIEEH
» FHREREEERE -

Prod ~ MITEEMIZAS ~ 3L mcp_app ° BH :

EEMK Migration : InitialCreate * AddVersionSpecFields * AddPublicationReview » AddAccessReview * AddOpenIddict

RS p=:)=:)
mcp_app db_datareader
mcp_app db_datawriter

LU mep_app BARIEER -

SELECT COUNT(#*) FROM AuditLogs;
DROP TABLE Auditlogs;
ALTER TABLE AuditLogs ADD Hack..;

BT RESWA . BEE@MHESR >
2. 1T Production BX®) (B—X#E

2026-09-26 21:52:21 warn: Program[
2026-09-26 21:52:21 info: Microsof
2026-09-26 21:52:21 info: Microsof

> 0 (BJLL:E)
> B 3701 : % EfR BERIER 'Auditlogs' @ RERERFHERIRARER o
> S 1088 : HAEMWIM "AuditLogs" > RERYMGREFIE > HELBEER o

EFMigrationsHistory {32 5% o
Bootstrap) o Hs% :
0] BEUFE—(IEEE admin@classroom.test o 57 EIFEF5 Bootstrap IRIZEH -

t.Hosting.Lifetime[14] Now listening on: https://localhost:7443
t.Hosting.Lifetime[®] Hosting environment: Production

keys BRIFKHIR key-e13f8bla-...xml ° A#&5 Token MEAY https:// localhost:7uu3/mcp — 401 > WwW-Authenticate: Bearer

resource_metadata="https :// localhost:7u443/.well-known/oauth-protected-resource/mcp" : Section 10 FYIFZRZ B BB IE AT -

3. ERBW (BEERZLR Connector) © Bl
== 1. N8 provider@classroom.test * learner@classroom.test » /Member
== 2. API %% BUER > EF > v BROELES REEH vl > v BHIBTA courses_search
(1% AEERRRT > 288 Connector BEAMINE tools/list 0 ATH)
== 3. ERFFELE v Bif WL 30 X SH 100 ROERIRE -
== 4. Connector MM tools/list : # 1 fATH

courses_se
courses_se

MCP Server ;RIEFAREFM (30HRS)

arch {"level":"#P&"} » isError = False CorrelationId: d25c7bd98daad697
arch {"level":"=3F"} > [INVALID_ARGUMENTS]

== 5. @BRIREN TE#HIT=2 * B1HE=50.0% * FHIIEE (ms) =26 * P95 IEE (ms) =53
== 6. BIHEBIER v B o> FA—IREEMEL | tools/list 0 {8 ; courses_search » [GRANT_REVOKED] fEfEEERIAH o
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MCP Server API & APIBi S2h) ZEHEE

le 2
P RN 455
BE #EH peA=| g8 TEE#E SRARES Correlationld
B 2026/09/2081 | 2026/09/268)
API &3 . % Correlationld B RIKE S - RIS ; HBER 200 % -
EREER
LREZ IRF jo4=1 APL/T.H S FeE Correlationld
E ; @10 = B o o
=2 REEE E=E Rl Denied
2026-09-26 22:01 X Oms 43f3389541ac4e6b
Grant ﬁ}; classroomfmcp—cllent courses_search GRANT_REVOKED
TN RIZEE RIEBH V] Denied
APLIE S 2026-09-262201 T EPE _ RS v enie 0ms  1%becosbasbases
classroom-mcp»cllent courses_search GRANT_REVOKED
MCP T Spf &
RZEE FEEM vl Invalidinput
Connector &% 2026-09-26 22:01 X Oms 54a684fabeabd1f9
2 classroom-mcp-client courses_search INVALID_ARGUMENTS
Z8E51 N . -
RERE FEEM V1
2026-09-26 22:01 . Success 53ms  d25c7bd98daa4697
FEIU 4055 classroom-mcp-client courses_search
g RiEEE RiEEH vl Denied
LT 2026-09-26 21:59 - . 0Oms f7ff230e4e12463c
classroom-mcp-cllent courses_search GRANT_REQUIRED
RIEEE RIEBEH V] Denied
2026-09-26 21:59 . Oms b7011d3b844a4e59
classroom-mcp-client courses_search GRANT_REQUIRED
RiEEE REBH V] Denied
2026-09-26 21:59 . 0ms 1b2bo3f86afl41ag
classroom-mcp-client courses_search  GRANT_REQUIRED
RiEBE REBH V] Denied
2026-09-26 21:59 - . 0Oms 4b951ef6fbe54f6¢
classroomvmcp-cllent courses_search GRANT_REQUIRED
RIEEE RIEEA V] Denied
2026-09-26 21:55 . 0ms b6e02ca40b574c99
classroom-mcp-client courses_search GRANT_REQUIRED

15-2 IEzt#Buk (https://localhost:7443) BIIFOYADER & BB TTFELTE BN
EMEY (BTELEEHHIER) :
1. OTFA#F penied ./ GRANT_REQUIRED : 21:59 Z Al » BEIEREME > Connector WIENKER FRAEEETIA] » BLHREE -
2. @ success * 53 ms > Correlationld d25c7bd98daan697 : %A FE—REINIFN Li55 o
3.® InvalidInput / INVALID_ARGUMENTS : 28 TEF| FEFIEA > Oms > RARHFEK -
4. @B L5 M%) Denied , GRANT_REVOKED : S8R —{i2 8 AIIFIHKIE o

5. 08— FINEEHME NFELEE) * Client # R classroom-mcp-client : Section 10 B Issuer + Subject HFETEIE NIRIE —155E1F ©

6. ZIFIFALL - UEEEBALLFT Cookie » AREHABN ML |

EXRERT FIE Cookie B /Admin/Dashboard -» 200
EHEkE (B DataProtection:KeysPath) FB% Cookie B /Admin/Dashboard - 200
EXRE (RARE KeysPath) FBE Cookie B /Admin/Dashboard » 302 https://localhost:7uu3/Account/Login

BZRERNELEEEAERES -
5. R BERIER |

BACKUP DATABASE B 0.017 #AMINEET 1026 B (471.277 MB/sec) °

1BE 1 ERNFHHERN - ¢« RESTORE VERIFYONLY

RESTORE DATABASE Ef? 0.013 FPRINEIET 1026 B (616.286 MB/sec) © « iE[FEAL MCPServerManag_RestoreTest
BE | R4 | MEOUAEER | FERZACER

ExR 3 |1 | 12 | 6
BRERx 3 | 1 | 12 | 6

RREMIRERRIA -
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BEEE (60 5iE)

HOIEZR | #06)/15_BLEERRE/McpPlatforn/  (TE Section 14 388) o ANEETTHIE Directory.Build.props (BHERE) » FHZEM packages.lock.json
appsettings.Production.json * sql/deploy/ (00~04 HZMIZ) + deploy/start-production.sample.psl * docs/ (ZFEREA - AERIEFM - API B MCP X
% MEFOARIRS) 5 B2 Program.cs (FIBIFALL » ERIRIBRE « RASF https ~ Bootstrap) » IdentitySeeder ( EnsureFirstAdminAsync ) ~ Migration

AddPublicationReview ( EXEc B%£) o

SH— EfFHERES Migration 7S (10 H$8)
BB : SREFSEBIECRERBAE - MAMRR—E g o

<l— FEf/15_EELREHMREHUL/McpPlatform/Directory . Build . props —
<Project>
“— 2HEHANEBRE (Section 15) o EHFARATE Directory.Packages.props @ SEMEETA  —
<PropertyGroup>
«l— SEHEREE packages.lock.json : HERLIHEHIIBR (dotnet restore Sl locked-mode B » HEZ2AEENEYH —
<RestorePackagesWithLockFile>true</RestorePackagesWithLockFile>

</PropertyGroup>
</Project>
dotnet build # 6 AEREEE packages.lock.json
dotnet restore --locked-mode # EPER | HEERERT—EMAR

dotnet ef migrations script --idempotent -o sql/deploy/@1_migrate_idempotent.sql °
--project src/McpPlatform.Infrastructure --startup-project src/McpPlatform.Web

F—REZHERERITEMHAEFRIK ($8352 207) » [REZ Section 06 89 Migration #2HF—F BT SQL - IBIESFRZEA EXeC EHER !

// EH/15_EPE LI E R RERU/McpPlatform/src/McpPlatform. Infrastructure/Data/Migrations/20260926112151_AddPublicationReview.cs (Efif%)
// Section 15:f EXEC BfE3K - BEAIBMATILEERMCE IF NOT EXISTS BIHtIAE -
// SQL Server #R:ZEZHLREF SnapshotJson MMALERTFIE » Hi%% UPDATE BISEIFER 207 °
migrationBuilder.Sql("""
EXEC(N'
UPDATE r SET SnapshotJson =

F2z0eA -
REE T HITEERS
Directory.Build.props  MSBuild RREANER » HARASEEREN TA7E Directory.Packages.props tAER > (BARETTRAERHEFIERASR
#EE (R (FR#ER)
--idempotent {8 Migration &7 IF NOT EXISTS (. E—1A A AT CEHME AT RRAS R B RHE AT - RS EERVER S
__EFMigrationsHistory ..) #&
EXEC(N'..") 18 UPDATE ERUBUTRFA#R:ZRIENAS SQL MRARZRHRBEREE ; BRFHEE > JTIE—TRRUERmLET
{ERBEMBR Migration REE » PR BB ERECERB > __EFMigrationsHistory A48k > AEEM ; ERIERR

Bk
TEHRLER | 2IERIERNITE 5 18 Migration #7E ; BT —HREHS

$EEZ EHF SQLIRSE (10 98%)
HE : MEIEFMIRSE DABEE R o

-- §Of/15_EE LA REUL/McpPlatform/sql/deploy/02_create_app_login.sql (&)
USE master;
IF NOT EXISTS (SELECT 1 FROM sys.server_principals WHERE name = N'$(AppLogin)')
CREATE LOGIN [$(AppLogin)] WITH PASSWORD = N'$(AppPassword)', CHECK_POLICY = ON, DEFAULT_DATABASE = [$(DbName)];
GO
USE [$(DbName)];
IF NOT EXISTS (SELECT 1 FROM sys.database_principals WHERE name = N'$(AppLogin)')
CREATE USER [$(AppLogin)] FOR LOGIN [$(AppLogin)];
ALTER ROLE db_datareader ADD MEMBER [$(AppLogin)]; -- EE
ALTER ROLE db_datawriter ADD MEMBER [$(AppLogin)]; -- I - (E2h - MBRERT
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R 87 HEE BT EERR

$(AppPassword) sqlemd B8 > $ITRFLL —v AppPassword=".." {§ FEBEAEET[AEZR
A
CHECK_POLICY = ON ER Windows ZHE/RH KAA - AMEDR SQL Server FVZRERRAY > S5EHIBEEWIE
IF NOT EXISTS AIERNIT EMBERTEERIREEEEMRE
HA db_datareader 2B db_ddladmin * db_owner Al DROP TABLE “ ALTER TABLE #P#%4E ; fubth RIERAENRFEEER
db_datawriter Migration

FRHIER | TESE 1 WERAEER -

$R= ENREHENRE (20 2iE)
BE . IBFALL ~ Token /&% « RAEF https ©

// &H/15_SRE LB RERUR/McpPlatform/src/McpPlatform. Web/Program.cs (Data Protection)
var KeysPath = builder.Configuration["DataProtection:KeysPath"];
if (!string.IsNullOrWhiteSpace(keysPath))

{
var dataProtection = builder.Services.AddDataProtection()
.SetApplicationName("McpPlatform") // BEIESRE | BERTREN AR —EER
.PersistKeysToFileSystem(new DirectoryInfo(keysPath));
if (OperatingSystem.IsWindows())
dataProtection.ProtectKeysWithDpapi(); // &iHEEANEEA Windows DPAPI fNZ
}

// #H)/15_SBELEERERREUL/McpPlatform/src/McpPlatform. Web/Program.cs (OpenIddict &:&EE https)
if (builder.Environment.IsDevelopment())
options.AddDevelopmentEncryptionCertificate()

.AddDevelopmentSigningCertificate(); // RIS FR:
else
{
var tokenCertificate = X509CertificatelLoader.LoadPkcsl2FromFile( // Section 15 : IERIBHEME PFX A > EEXE Token
eI EseE
oauth.CertificatePath, builder.Configuration["OAuth:CertificatePassword"]);
options.AddSigningCertificate(tokenCertificate)
.AddEncryptionCertificate(tokenCertificate);
}
options.DisableAccessTokenEncryption(); // Token RFEERNE > RE _EAIURRRE
var aspNetCore = options.UseAspNetCore()
.EnableAuthorizationEndpointPassthrough(); // o EBIERIEI4 AuthorizationController
if (builder.Environment.IsDevelopment())
aspNetCore.DisableTransportSecurityRequirement(); // REMBRIBEAL http ; EXIRIE—2 https
2305R8A :
RE& 87 Bz HHEEES
8% KeysPath FAARERTE FSIRIBMIFTER HEENEEENEZEN SR ERERSBMEN » 7T RiE
G|
SetApplicationName("McpPlatform") EEERRE2E LIBTAR R RRTERN » MERRBERGERS —EER
ProtectKeysWithDpapi() £EELL Windows DPAPI iNZ 23 keys BERIEMATEEZEL S
X509CertificatelLoader.LoadPkcs12FromFile .NET 10 A PFX BY%7 API EEMY new X509Certificate2(path, password) 7E.NET
9 EAREC A IARF
F—iREEEEE IS BB IR ERFAS DigitalSignature £ BRERE—E PFX ; ERIRIFH RIS MR
KeyEncipherment M
DisableTransportSecurityRequirement RTERAZ IERXIRHE Openlddict $E48 http 53 FEHEREE Token RAEEASC A%
RiE

appsettings.Production.json OMASHWENRTE - sCERELR (Microsuft.AspNetCore > EntityFrameworkCore - OpenIddict - ModelContextProtocol R=)
Warning ) EAEETT ~ RN EIZEAENRR ; FIENZ AN HIRIZEEIRM ( deploy/start-production.sample.psl ) ©

FEHBAER - MU Production BIBNRLT) » REE https ; MEIFER 4 W=TB4ER o
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TRN F—UEEE (10 HiE)
BE | EXEREIATRERNE R E—({EEE o

/] &5/15_ERBLEEERLREEUL/McpPlatform/src/McpPlatform. Infrastructure/Identity/IdentitySeeder.cs (EnsureFirstAdminAsync &%)
if (lawait roles.RoleExistsAsync(AdminRole))
await roles.CreateAsync(new IdentityRole(AdminRole));
if ((await users.GetUsersInRoleAsync(AdminRole)).Count > 0)

{
logger.LogInformation("EAEEE » BBE—UBEEEMRIT ; 58 Bootstrap RIFESH "),
return;
}
RE 8T HE ATEEES
EEEREEEMER Bootstrap R7E [—EEEEELE) BFE TEBRRRESFUAETIRIRS ; 2BNEEE —FHEREETE 888
e ) 5Kk
users.CreateAsync(admin, password) (S2E#% iE Identity BYZERERA B3 % BEB—EEIIE » FEHAR Bootstrap FIHE
)
Program.cs fEFTRIRIEMI RERFET Bootstrap:AdminEmail FIBIRIRAREERN adnin > FIUF EHEE

FEHRGER | EIS R 2 HE ; S REKE) (R Bootstrap) FHERIL ©

SHAE ARRBRWKERT (10 5i8)

B : BERMIRRIETAMNERICRE » WBIBRAXMG o
REEL N 3 MIEFIRE (FTARIER > thAl BEEMRIMA) o 32EE :

RZHER A=

[RYBHE 51/ 15_ERE LREEAPRERIR/ McpPlatform/

EMHESEN KREZEM packages.lock.json + global.json (SDK 10.0.401)

Migration src/McpPlatform. Infrastructure/Data/Migrations/ * sql/deploy/01l_migrate_idempotent.sql
REEH appsettings.Production.json * deploy/start-production.sample.psl

LEREA docs/Z4EREA . md

AEREFM docs/ABIRMEFM. md

APL/MCP X4 docs/APTEEMCPX {4 . md

AHRE docs/AI#RE .md  (Section 14 #Y 45 TEIE + A E TS EERUR)

FERRAER | [B 15-2 5 docs/AlstikE .nd BUECHRE—THER o

BER

O 2MBEREURESWAEIL - JITMRER B R

O 4BUELA mep_app 4R 5 mep_app HIAMIR - B3R

O Production RE& https ; R Token FEDY /mcp 1S EI4EMA https Y resource_metadata
O ESHEEBEERENEA ; keys BRIREER EERMAEHD

O BWCRZ/NES A ER ; BiHRR—IERAERIES
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AER (FERREASEX)

BEWA : A8 207 .. EXHERTRE
'SnapshotJson' o ’ __EFMigrationsHistory 2

AddPublicationReview

error NU1015: %] PackageReference EEKXIEEHR
.

error MSBU@2Y: FEMACEAMEZE ".
Directory.Build.props" ° An XML comment cannot

contain '--'

Sqlemd: 'BackupFile=C:\Program Files\..'

TargetDb=..': 5|BE o

EMAEABIRPIAAREL - BENRAEAHER

[EIfE8A Strict-Transport-Security 1Z5H
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RE

Migration #2#IE5] UPDATE EEFUEMUER—E 1F
NOT EXISTS #tR > MReERFMOCERFIE

7£ Directory.Packages.props A XML sHEREE T
--locked-mode > XML ZBFRAES -- » BEBREN

FE—{ERKE » 847 Directory.Build.props ERRELE

REZ

-v WESER  REBM—ES5I5%

JREHRE DataProtection:KeysPath » £igH FRTMH

UseHsts() FEEZBERR localhost

BE

BETSQLA EXEC(N'..') BUEER ; BAEM—FH2H
BRERPRER

HRRNE A EEMEETR

-v BackupFile="C:\Program Files\..
\xxx.bak" (PowerShell #& 5%
"BackupFile=""$bak'"" )

RIE TR AR R — R

ERRK ; ERX@REEDR
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ERUSAREE | I B — API EZRIZE — ERERGEIZE — Connector IEN — BRAREH — HIHHRIER » BERETEHR
Baus =

1 BERERER | 22NERERE L - UREMZMRNEESKFTA/NESE (REPHE3) ; S—PHETMADEE 15-2 FA2HR— o
2. HE MCP Client : Connector 287 MCP C# SDK B9 i » 48 OAuth $2##HE + PKCE (https) EX{S Token &M /mcp » NEFA—MR REST sAKAEHE
3. BB IE4R | BENBR— (IS EMEL > tools/list 018+ tools/call 18F| GRANT_REVOKED ©
4. KEANREERIRN | —REETEEARE « RILE API TEERIT ~ RISHGETRAETN (Section 14 fI) 5 #iEH - B4 « TLRAIPEEFIFEM (Section 11 +
12 ~ AxE7t) ; EAO—EEE MCP Client SERIREIIHIENY (4B 7T) ©
5.3 @ docs/ PMAXfH ~ EREMAEREBHIES > JATUE docs/Z#RH . nd BIRHE o
[ElEE : ERIRIRERIRIREY - ERlERR/VEIRIRSE « SEEEREEWZ « Token RFEEL Data Protection EIRH ZFHFACLFER ; BMKBAEIIRE « £ES

MCP Client BISTEFRIZ o +TRIAET TR » FEWR—E MVC IRERR—EBESEZ « %1 » OAuth ~ Gateway ~ REE ~ FRMR ~ AIFEEZ XHHY MCP Server APl &
BESo

HE(RRIEE

o 7£ Windows F{#F 1S #£& ASP.NET Core ©

o ASP.NET Core Data Protection : &i&{#1ziE{{# 51 DPAPI o
e EF Core : £ Migration (SQL filZs « EZ ~ Bundle) ©
o NuGet 8F18 (packages.lock.json) ©
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