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The Restriction of LLM
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https://app.notion.com/p/NAPAI-SIGAgent-4_MCP-LLM-MCP-364e05e67dac80e3be0ffaa1afdf089c?source=copy_link
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How to break the Restriction?

RAG Tool Use MCP
[RRZ]IE LLMEGREE
4zt
EREEL O BHEAP) e R
R HTT N X M {# API

*=EAREBF : MCP ServerAZBa] LB RAG + Tool Use

NAPAI SIGAgent#4_MCP APFJT{Ed — ¢ LLM BRI MCP TE 5
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MCP ServerZ2ts

The Infrastructure of MCP

ERENE

@ Host
Claude Desktop, B#8Iweb app
MCPIEE Pim

@ Clients
B 58HServeriZi E4R ~ FHEANE
MCPBR#5i%

@ Server
BEINIEIRAIZZEICT A » ERIMCP Server+Fi2FR
HiSIIGEES

@ Tool

Search_book, get_courses

NAPAI SIGAgent#4_MCP APFJT{Ed — ¢ LLM BRI MCP TE 6
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Harness

Harness

LLMEEI=8E » FrE BERESITER S £ I MEBYFET- Harness
Harness @ :EE&E(ERY 7

NAPAI SIGAgent#4_MCP APFJT{Ed — ¢ LLM BRI MCP TE



https://app.notion.com/p/NAPAI-SIGAgent-4_MCP-LLM-MCP-364e05e67dac80e3be0ffaa1afdf089c?source=copy_link
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Harness- Step 1 Tool Schema

How does it work? Step 1

#fTool Schema
Tool Schema®&&Name, Description, InputSchema
Name ! THEBIME—5ahl %% > tool_use [E[{FKF5|H o
Description : BAZ S WA AE—LLM ¥ TERER] BIRE
i o
inputSchema : JSON Schema EZZ2 8T, > LLM #BILEL

arguments o

8

\

NAPAI SIGAgent#4_MCP APFJT{Ed — ¢ LLM BRI MCP TE



https://app.notion.com/p/NAPAI-SIGAgent-4_MCP-LLM-MCP-364e05e67dac80e3be0ffaa1afdf089c?source=copy_link
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Harness- Step 2~5

How does it work? Step 2~5

EREBHANEE > HarnessHBEHAENS + Tool Schema
BEEtERIELRLLM

@ LLME 4845 8 + DescriptionZ A2 S B —{& Tool

LLM £ f—EZ JSON (tool_use) — EMERMLER
stop_reason: tool_use i&%l Harness

@ Harness & Name > BEDY¥FERY MCP Server

NAPAI SIGAgent#4 MCP AP T{E¥f — # LLM EEFES MCP T & 9
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Harness- Step 6~8

How does it work? Step 6~8

MCP Server AZIIENHIT (EEREN «- B XRE)
{o4E R [o]l{EF48 Harness

@ Harness {045 R 8 3EF% tool result.JSON » [B]{E45 LLM

° LLM [BE(ERE - SFIEEZBFIEMT R - REENE

end_turn

MCP 38 function calling 1Z2#1E o LLM © Tool % 7 —{EHiLAIProcess

NAPAI SIGAgent#4 MCP AP T{E¥f — # LLM EEFES MCP T & 10



https://app.notion.com/p/NAPAI-SIGAgent-4_MCP-LLM-MCP-364e05e67dac80e3be0ffaa1afdf089c?source=copy_link

0¥ aacse

‘AN ACCREDITED

TPy

National Taipei Universi ty

C2) NTPU Al Assistant

Al4X Research Center

Ala%



NTPU Al Assistant D

e ELER - tERERBF

* E%Fﬁ aia.ntpu.ai
, I I Fl:ﬁ Hﬁ Ejllﬁ 8 = PIORXIBE RIEEGRME 2

Al %, B

B2 BIESREMILE PDF KIHE HEREE > BS HESPOIRE - HERERERERERE
—{@)ﬂéﬁt%;%ﬁbﬁ%ﬁ]ﬂ’ﬂgg/\[} , @%HEBNJ:EE;%:HI BRI RARE - PUBMRE RISIRALTE -
IR ° O RO : BEROEXHEN RIEWE

FG{ER 2 BEEEER

BRIRH : AR BREEFDO aa s il BIFR BHE

AEE BIR

https://aia.ntpu.ai/



https://aia.ntpu.ai/

¥ e LA EE 2

What you can ask today ?

OPE

Physical Education

e \enue & equipment booking
e PE courses & fitness tests

e Events & club announcements

OAA

Academic Affairs

e Academic regulations & student status
e |eave, reinstatement & withdrawal

e Credit transfer & grading rules

GE

General Education

e General-education course rules
e Credits & graduation requirements

e Enroliment notices & FAQs

OSA

Student Affairs

e Housing & dormitory rules
e Scholarships & student loans

e Counseling, clubs & military service

OGA

General Affairs

e Repairs, procurement & property
e Cashier services, payments & parking

e E-documents, mail & records

LC

Language Center

e English proficiency tests
e English exemption rules

e Language courses & notices

HR

Human Resources

e Employee attendance & leave
e Work hours & clock-in rules

e Labor Standards Act leave FAQs
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NTPU Al Assistant source example
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NTPU #8F55E FAQ MUTHA (Fiif : 6088, f—H 1088)

FERHR H 10 :2026-08-27 | 1E=CABR TR 4R A RITR A, AR BLIFACE.

3. AACSB

SID FAQID A3 Q M # e A BRI B T B RN el B 3 e R 7

1 GA-MAINT-001 L BRI TG e B R SR AL 2 a5 RS ARG [T/ S0 S ] HR R 1 B — RO SR L https://new.ntpu.edu.tw/oga ik

2 GA-MAINT-002 BiEE HETER SRR L PR PR T AR 2 AR R R BLZC AL, MR fi , APl RS R 0 B — B3 b SRS T https://new.ntpu.edu.tw/oga e

3 GA-MAINT-003 G EBEAE ] 2 B A i T EE R R R Y 2 S TR SR T T ) Mme BT L 15 T T RS — Wi TN s https://new.ntpu.edu.tw/oga/news?tag=%E6 2026-08 5 %

4 GA-MAINT-004 B ket B[R AR BT P K B A T A G 2 ST AR I T/ T S A e Y R — B TN https://new.ntpu.edu.tw/oga/news?tag=%E6 2026-08 (5754

5 GA-MAINT-005 e e FE ARG ¢ T BH HCRF ) S R T 2 FOTS IR S R R A T2 SR ARSI 2R |, R R SRS IR — B L/ 22 SR BE s R https://new.ntpu.edu.tw/oga 57

6 GA-MAINT-006 B L ECG g BRLEE B SRR 2 2SR AL RS RSB, BURKIRHTZ28] = ke I 5 B 2 RS 22 S A R B 40 hteps //emss-carrier.ntpu.edu tw/uploads /091 113-02-27i ik (52,

7 GA-MAINT-007 B L Wi L S1R € B BuBLL R ik, Ao foTgRR 2 RIS 2B HE LG E | IR B | RS IR — M LR https://new.ntpu.edu.tw/oga/news ?tag=%E6 2026-08 7

8 GA-MAINT-008 oxiii il EXTR FREE E ATAT IR R e T 2 AR S B LA SR AT [ B AR TH H A 1 RS B — BRI H https://new.ntpu.edu.tw/oga 5L

9 GA-MAINT-009 i il MERR FLRE ) s B RS FE R S S B T 2 AR R FEALIAT TACHE A SRR TR0 ; 2 ARSI 1 1 — AR ERER https://new.ntpu.edu.tw/oga

10 GA-MAINT-010 B b A B A L R B SR L R 2 AR LAR LA A ISR 253 M LRI 2 SRR R — B T A https://new.ntpu.edu.tw/oga

11 GA-AFFAIRS-001 F5HE I TSR A B AR T LATR R g 2 fRERESIR I B CRL, R b LRI AN R A S A https://new.ntpu.edu.tw/oga/news/6a0422b" 2026-05-13

12 GA-AFFAIRS-002 B St S BT e A 2 SERREFHETT PTG b AN, (N BT | s R A B A https://new.ntpu.edu.tw/oga/news/6a0422b" 2026-05-13

13 GA-AFFAIRS-003 SR Syt 4t e N e TR R 2 PRI SR BEBL Ry, MERR, WRIPHH R, | EIRE AR A G https://new.ntpu.edu.tw/oga/news/6a0422b 2026-05-13

14 GA-AFFAIRS-004 JrEsHL St BN AR R AT A4 U S RACBEEE T RSB R FIE, KO B RO (A — R T https://new.ntpu.edu.tw/vbp/documents  2026-06

15 GA-AFFAIRS-005 sl ek gii! BN O e T LA BN R SR 32 2 53t 72 S 146 455 o P 8 o 0 A i 10 PR O — R T https://new.ntpu.edu.tw/vbp/documents  2026-05-30

16 GA-AFFAIRS-006 FrESHEL BRFERNE SR AR (), SR AT (] 5 2 {RADFSIE FRS LA B AT 15 2 B TE 1) BN 2l S S R Ve S b i 00T https://cms-carrier.ntpu.edu.tw/uploads/_cfé 112-09

17 GA-AFFAIRS-007 FHEH i) b 52§ BT o e T S ] it ARG 2 FEERAR A 8 26 |17) B ESARO TR L, IGUR) b ST (B8 A% Al NSRRI 1 R T 3 https://cms-carrier.ntpu.edu.tw/uploads/_cf¢ 112-09

18 GA-AFFAIRS-008 B P £ FHIFR A 2 BB E (bR 2 SRR R TR RN TR LA TR SR — R R TR https://new.ntpu.edu.tw/oga/files 2026-08

19 GA-AFFAIRS-009 S Ll =ir [ & R OB S RAME R LT 2 SEFSHL R T N RS P Pl BRIV | MR — HTIL R R R https://new.ntpu.edu.tw/oga/news 2026-07

20 GA-AFFAIRS-010 s A R S5 T B TR R A 0 TR A 2 PFSHUE RS 0L SR R, WERIR S, P B SUPR T — L R https://new.ntpu.edu.tw/oga
21 GA-ASSET-001 AR L E35T | 4 R P T B RS 2 ETARBIAT IS AR, BB B A, 28 S RS R T — A AR AL https://new.ntpu.edu.tw/oga
22 GA-ASSET-002 A R Y B W AR TNt s S 40 W ] XR W 2 SR AEE W SRS ) B R LR B SRS IR — MR R R B A LR https://new.ntpu.edu.tw/oga/files 2026-08 L&
23 GA-ASSET-003 T R P Lot WL o B ERRL AT 2 B WA I (0 ARE R 4 B M A FE S B30 4 [ N2 B AL K22 B 0 i BT https://cms-carrier.ntpu.edu.tw/uploads/05_ 113-03-13 #
24 GA-ASSET-004 T R PR HTHFES, FEIHHEGL T B F TS 2 s S AT THETEE S B4 740 T 40 i ] SR 0 — T RE AL B 47 4 MRS il M (RS0 https://new.ntpu.edu.tw/oga/files 2026-08 (5]
25 GA-ASSET-005 FEEH PR ) g T~ sl HE Y A4 BT DR Fhnt; 2 GV e I EE AL R B REPE, R (A SRR T O — BRI PR R https://new.ntpu.edu.tw/oga ol
26 GA-ASSET-006 T E R R Eclilieg BN 72 22 B R M e R, R AEMBE 2 I R V(S R LS N T B RS 2R, 25 T I RS — R PR 2R https://new.ntpu.edu.tw/oga/files?tag=%E8% 2026-08 (]
27 GA-ASSET-007 R P 52l g S Rl bz G A o P R S T 2 HOUBS R TT S TR S ) B 2 4 A 5 | M5 R 7 T — W AR A AL https://new.ntpu.edu.tw/oga #
28 GA-ASSET-008 A AR B ) TR 1 iy P R B P R TR i ey BB | B AE AL B AR BRI BE A, T i RS IR 1 B — TS 1 S https://new.ntpu.edu.tw/oga (il
29 GA-ASSET-009 U ATIR BRI B AR AR R, EEREE 2 ATFERRATU AR AR, B RELIR A I — R SRR https://graduate.ntpu.edu.tw/p/405-1011-947 2026-03-12 i #
30 GA-ASSET-010 P T PRALL THFESD BENTHFE S R e 2 TS LTS [ HE L BRI 1 1) 4 Ve P R AT Y ARSI 1 — S RE AN RE https://new.ntpu.edu.tw/oga e i
31 GA-CASH-001 R A4 SRl e st S B R T ) BB 2 T T A L 2 B e M L HBARA T g 4 ] R — SRR AW 11513 E IS FIE https://new.ntpu.edu.tw/oga/news/6a758ect 2026-08-10 (5754 &
32 GA-CASH-002 e B A L SR ER 4 0 A A £ i £ 2 RIS S A BBV G NS 2a 1, SR HhA 115 SR FE AR L S AT R ARRE (62 978 https://new.ntpu.edu.tw/oga/news/6a758ect 2026-08-10 (B2 4 #
33 GA-CASH-003 A R# P R -1 TR 2 #115-120 1, AT ARG 2 1 AGR Y, P Y 105 BB VR E IHEEARRE (3 B9 bttps://new.ntpu.edu.tw/oga/news/6a758ect 2026-08-10 [EF il
34 GA-CASH-004 i AR AR R HE R RSB HINE 2 A7 105- 1A ESIAT 38 S5 I A e | 8] 105 AR TSR VR G E R PR (R 5 9F T hetps://new.ntpu.edu.tw/oga/news /6a758ect 2026-08-10 1572 il
35 GA-CASH-005 iR IERER S53 11SELAE HE I L I EEE 5 ) e (o] il 2 #115-120 85, NIAESESL S Fe i WIIN) 420264 1155440 HE SR 1B MG L R AR (E T 95 https://new.ntpu.edu.tw/oga/news/6a758ect 2026-08-10 HE7 #
36 GA-CASH-006 AL e B2 Bl FHESE ] o e S S A 0 T T 2 A e TR T8 A 30 R b R L R R R S e S — B T A R A https://graduate.ntpu.edu.tw/p/405-1011-112 2024-10-16 HiE i
37 GA-CASH-007 HGND G bRy FARGAG | R FAATIIC S )0 Z A 0 P ) 2 R S S e AT 7 ) e . 1 -06-17 S Z
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STEP 1 STEP 2 STEP 3 STEP 4
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PrEf BRI —ER =R - me + BRSNS 1A me R ERNEEBIEEE EEERILMESERELS -

MHEHE R E L FIE 1A Cag 5 ~ BIEEA TRIEMAL °

a BiiE - FRENE e %1% - ORTE

Next.js - React - Tailwind CSS Python - FastAPI - FAISS - BM25

R BRI ERE » SRPHEEERIRIRRGE BERRMGEE W0 Al EAOE > WREFSTHA

a Al {55 a mE . WETL
GPT-5.4-mini -

GPT-40-mini - Whisper Cloudflare Workers - Containers - Durable Objects

FTEAESERABEEARE ; BEERRIBESTHE « & AllRAFAEE REL API HH[E—1E Cloudflare Worker 121i ;
B EEREEF 5 Whisper XIBES P FastAPI ~ FAISS £ BM25 #|1TH2 Cloudflare Container » ¥fz&4A

AE{R7Z1R Durable Object storage » APl &84 Worker Secret
B -



NTPU Al Assistant Demo
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National Taipei University

WHAR 26s

EMREBIRAER » R{EA NTPU AIAMCP ( ntpu_aia ) FHZFEEN » HFIBRS|IN (BUSIERBEEHE
BIEIEINE (114.1014 181E) ) »

BT :
(ETRAMREARRIR I R  IRBERE  AEIBH > TR R A EHE - codex mcp add ntpu-aia --url
EEEMOSHEE BE RESRESERE - https://aia.mcp.ntpu.ai/mcp
EREAGEES AMERE ; RIEAYARERE -
SBEARATESH  WSREMBASEE -
FESGELSSEATREE » MR A ATARR SRS -
EERESMEN - AETRELHEEANS -
EERBEASERBLELE ; EREERE 7 X -
SEEASNBE « BXRFKHIR > BEARETLBNG -
BETHTRE 184 GERVMERS ; TRRRARERHBEARE -

KR : -~ BEUEILAB2EEEFEEBER
ERMEHTHA : mcp__ntpu_aia__search_student_affairs * mcp__ntpu_aia__get_source
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NTPU Al4X
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NTPU Al4X MCP
lets Al assistants query Al4X's official data

Search research members, projects, services, documents, and events. Public data,
read-only, no API key.

v Publicdata + Read-only + No API key needed

Try Playground Learn Read the Docs

® MCP Server Operational

MCP endpoint https://aidx.mcp.ntpu.ai/mcp

https://ai4x.mcp.ntpu.ai/
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What can you ask?

SHEBIERBWAFEER  Find computer vision research experts
B H At B BISREBRAZS ? Which faculty work on computer vision?

S AI 8 ESG ER  Find Agentic Al & ESG experts
B P2 emit FIELAI B2 ESG BYRRZE ? Which faculty work on Agentic Al and ESG research?

) AlAX IRIBRIIRFE  See what services Al4X offers
Al4AX IZ(HBFLERRFE ? What services does Al4X offer?

SIRAR AAXX¥  Find public Al4X documents
HHEAR AA A stEN AR Find public documents about the talent-cultivation program

EEREMGERMBES) See upcoming events
AT AL EBENNEER1T 2 What events are coming up?



T H Tools

Tools

11 read-only tools grouped into 6 categories. Click a category to jump to it, or expand a tool below for its parameters and examples.

Center Services Members

iRl

Center

Query the Al4X center's
basic information.

Events

Get event information.

Projects Documents

=

Services

Search and look up service
information.

o)
m

Members

Search the center's
members.

(D

Projects

Query research projects.

B

Documents

Query public documents.

& F e X B

National Taipei University

) § AACSB
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Core Request Path . ﬁ:éa%ﬁg

Every MCP tool call passes through these core components in order.
= N
= @ % S| a
MCP Server Input Validation Business Logic Database File Storage
Cloudflare Workers Zod Domain Layer Cloudflare D1 Cloudflare R2

Receives and handles
every MCP client's query.

Every tool name and
input argument must
pass schema validation

first.

Centralizes query rules —
the only service layer
allowed to call the data

storage layer.

Stores structured
canonical data for center
info, services, members,

projects, and events.

Keeps source snapshots,
document content, and
other unstructured data.

. ».

Data & Operations

These components handle data updates, Al Q&A, and system auditing.

< 2 2!

Data Sync Al Q&A

Cloudflare Workers Al

Audit Trail

Ingestion Worker Cloudflare Workers Logs

Fetches from allowlisted official Provides the Playground's optional Logs structured events for tool calls,

sources and updates canonical data Q&A feature, sharing the same data trace ids, latency, results, and status.

daily. and domain logic as MCP.
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Al4X MCP Main Architecture (MCP Query)

Al4X MCP Main Architecture (MCP Query)

9

Al Client
ChatGPT / Claude / IDE

Asks a question through an Al
tool that supports MCP.

-
-

MCP Server

Cloudflare Worker

Receives the MCP request
and validates the tool and
arguments.

D1

Cloudflare D1

Structured canonical data.

258 (MCP &=:f

©

Tool Registry + Zod

Input & Schema Validation

Rejects unregistered tools
and invalid arguments at the
door.

=

R2

Cloudflare R2

Documents and source snapshots.

Domain Service

Business Logic

Decides how to look up the
data — the only layer allowed
to call a repository.

& F e X B

National Taipei University
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Data Sync (Independent Flow)

Data Sync (Independent Flow)

) = &

" : Validate /| Normalize
Al4X Website Ingestion Worker /
- —> 9 Zod + Content-Hash Diff
Official source Cloudflare Worker
. o ) ) Converts to the canonical
An allowlisted official data Triggered on a daily schedule,
) shape and checks whether
source. not by any public route.

anything changed.

& F e X B

National Taipei University

. AACSB
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D1/R2

Canonical Storage

Only writes a new version if
the content hash actually
changed.

@ Key point: An Al query and a website data update are two completely separate paths. An MCP query never triggers a live crawl of the university website.



Al4X Research Center
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Why MCP matters? st/ mxEarn®
3.4 AAcsB

ACCREDITED
@ With MCP

With MCP
Al queries official data through standardized tools, producing more consistent, verifiable results.

o & & = =

M o )

= = > > >
User Al Assistant MCP Client NTPU Al4X MCP Official Data
Answer + Provenance

v Clear, discoverable tools v Schema-validated input
v Data from official sources v Answers include provenance

® Without MCP

Without MCP

Without a shared tool protocol, Al struggles to reliably get current, trustworthy data.

s - ®

mM
> . - Not sure how to get
User Al Assistant
trustworthy data
® No visibility into available tools ® Sources aren't necessarily official

® Inconsistent parameter formats ® Hard to trace an answer back to a source
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NTPU Al4X MCP Playground

NTPU Al4X MCP Playground B.{ Aacss

EIZIFRIRIE AlAX MCP IREFRIBENRF T HIR RS -
BREE PR g

BEBR - QFERP > UEREBTWLETR -
Ask AlAX TEZFEZRS

MBEARESIRMAE © Ask AlAX FJREREEZE—(E Al4X TH » BYTE » MKEREEFRIENLEE - E{ERA Cloudflare Workers Al » Z3ERINEE » EANTHR
KRRBAREChAEEE

Al BB HIRIRE -

KREMRBER K32z Al x ESG Al4X BR¥S YN & BIAER1TH0EED

AlAX FRIRTBLEARFS 2 0

(v 2639)

https://ai4x.mcp.ntpu.ai/playground/
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Al4X MCP Demo
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https://drive.google.com/file/d/15iaLgbax603N4xeKT4866 CZ1TpzMsPh/view?resourcekey



https://docs.google.com/file/d/15iaLqbax6O3N4xeKT4866_CZ1TpzMsPh/preview
https://drive.google.com/file/d/15iaLqbax6O3N4xeKT4866_CZ1TpzMsPh/view?resourcekey
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(NAPAI Agentic Al Workshop)
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