LLM-Powered Data*
Document Intelligence

Transforming raw data and documents into actionable intelligence.




Doc & hi¢u da dinh dang

- H6 trg PDF, Word, Excel, CSV, PPT, Markdown.

- Phén tich ca cau trac (XML/JSON tree) va ndi dung vin
ban.

- bam bao d6 chinh xac cao trén tai li€u phuc tap hoac co
bd cuc 1ong nhau.

Tw dong phan tich & truwc quan hoa
- Sinh code Python ty dong dé phan tich va vé& biéu db.
- Ty dong giai thich két qua thong ké hodc xu hudng.

- Két hop LLM reasoning + tool-calling dé dam bao
chinh xac va minh bach.

I—N*D-I'V*I—DU-At SYSTEMS

LOI ICH & UNG DUNG THUC TIEN

Trich xuat & chuan hoa dir liéu

- Tach thong tin theo truong dit li¢u, dinh danh va kiéu
gia tri.

- Chuan héa van ban, loai bo ky tu thira, lam sach dir ligu.
- Ho tro tich hgp Retrieval Augmented Generation
hoic module xit ly dir li¢u khac.

Giao tiép tu nhién

- H) trg giao tiép bang viin ban va giong néi, da ngon
ngtr.

- Giit ngit canh hoi thoai xuyén su6t nhiéu phién.

- Ap dung Qwen3-Omni d¢ chuyén ddi giong néi thanh
van ban.
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LOI ICH & UNG DUNG THUC TIEN

M6 rong module dé dang Tao & toi wu code

- Tich hop linh hoat qua Re-Act, Tool-calling, RAG. - Ty dong sinh ma phan tich dir liéu, xu Iy CSV, truc quan
- Cho phép bd sung module xir 1y, bao cao hodc truy xuét hoa két qua.

dir liéu méi. - Hd trg toi uu hiéu suat ma ngudn Python do LLM sinh

- Thiét ké plug-in architecture, ho tro tai sir dung logic ra.

Al - C6 thé chay truc tiép qua Python subprocess runtime.

GIAI PHAP AI TOAN DIEN CHO PHAN TICH DU LIEU, XU LY TAI LIEU VA
TUONG TAC THONG MINH




KIEN TRUC TONG THE

Application Layer — User Interface & Interaction

- Entry point cua hé théng, chiu trach nhiém thu nhén, hién thi va truyén tai yéu ciu tir nguoi dung.

- Bao gbm céc thanh phan: Chat UL, Analytics Dashboard, va Report Generator.

- Téng nay dam nhan viéc chuén hoa input, dong go6i nglt canh nguoi dung trude khi giri Xuémg
Intelligence Layer.

- Két qua phan hdi tir Al dugc dinh dang lai (text, bang, biéu db) dé hién thi t5i wu & giao dién du cubi.

Intelligence Layer — Core Reasoning & Multimodal Processing

- Tang xtt Iy trung tdm, dam nhiém toan bd hoat dong suy luan, 1ap ké hoach va hiéu ngit canh.

- Large Language Model - LLM (Re-Act, RAG) dam nhiém reasoning, planning va tool-calling.

- Vision Language Model - VLM xir 1y tai lidu scan va hinh anh, h trg doc hiéu da phuong thirc.

- Embedding Model ma héa ngit nghia va phuc vu truy van tri thirc vector.

- Qwen3-Omni xtr I giong no6i, chuyén dbi speech-to-text va hd tro hoi thoai tw nhién.

- TAng nay hop nhét gitra suy ludn (reasoning) va truy xudt tri thirc (retrieval) dé sinh phan hdi chinh xac
va c6 cén cu.

Infrastructure Layer — Serving, Orchestration & Execution Runtime

- Tﬁng nén chiu trach nhiém trién khai, didu phéi va luu trir tri thire cho toan hé théng Al

- vLLM dam nhiém viéc phuc vu mé hinh va hd tro streaming inference.

- LangChain diéu phéi workflow, quan 1y Re-Act loop va tool-calling.

- Weaviate luu trir embedding vector, hd trg semantic retrieval trong pipeline RAG.

- Python Process cung cip runtime an toan cho viéc thuc thi code sinh bi LLM.

- Ha tf?mg duoc thiét ké mo rong (scalable), tach biét rd rang gitra logic Al, téng phuc vu va kho dir li¢u
tri thire.

APPLICATION LAYER
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Chat UT Dashboard

Report Generator

INTELLIGENCE LAYER

LLM (Re-Act, RAG)

VLM

Embedding Speech - to - Text
INFRASTRUCTURE LAYER
vLLM (Serving) LangChain (Workflow)
Weaviate (Vector Database) Python Process

User Prompt H Al Reasoning ‘—)|

Tool

|—)| Vector DB |—)| Output




MO HINH & CONG NGHE NEN TANG

LLM (Large Language

Model)

Mo hinh: Qwen3

Quy mo: 4B — 235B parameters
Chire niang: Sinh, phan tich, va suy
luén nglt nghia trong van ban.

Dic diém: HS tro Thinking Mode
va Context Window 128K tokens.
— Cho phép mo hinh xtr ly cung luc
nhiéu tai liéu 16m, hodc chudi hdi
thoai dai ma khong mét ngir canh,
— Giam nhu cAu chia nhé di liéu.
gitip phan tich va tng hop noi dung
chinh xac hon trong céc tac vu doc
hiéu bao céo, hop ddng, hoic log
dai.

VLM (Vision Language
Model)

Mo hinh: dots.ocr

Chic ning: Trich xuit va hiéu noi
dung tur tai liéu dang anh (scanned
PDF, biéu db, bang).

Dic diém: Két hop OCR + Visual
Captioning.

— Khong chi nhan dang ky tr ma
con hiéu bd cuc va y nghia ngir
canh cia hinh énh.

— Giup trich xuét chinh x4c hon
trong céc tai liu k¥ thuat, hoa don,
ban v€ hoac bao cao c¢6 hinh minh
hoa.

Embedding Model

Mo hinh: Qwen3-Embedding-0.6B
Chire nang: M3 hoa van ban thanh
vector ngit nghia phyc vu tim kiém
va truy xudt tri thirc (Retrieval
Augmented Generation-RAG).

Dic diém: Nhe, tdc do cao, Context
Window 32K tokens.

— Cho phép tao vector trén toan b
tai liéu hoac chwong muc 16n thay
vi ting doan ngén.

— Cai thién dang ké d¢ chinh xac
khi truy vén tri thirc (semantic
retrieval) va giam 16i mét ngir canh
khi RAG hoat dong.

N-D1+V-IDUAL SYSTEMS




MO HINH & CONG NGHE NEN TANG

Speech Recognition

M6 hinh: Qwen3-Omni

Chire ning: Nhéan dang giong noi,
chuyén dbi speech-to-text, hd tro da
ngon ngir.

Dic diém: On dinh v6i tin hiéu 4m
thanh nhiéu.

— Cho phép tich hop voice input tw
nhién cho céc trg ly héi thoai.

Model Serving
Cong nghé: vVLLM
Vai tro: Trién khai va quan Iy mo

hinh LLM/VLM trén ha ting noi bo.

Dic diém: HS tro low-latency
inference va streaming response.
— Gilip hé théng phan hdi theo thoi
gian thuc (token-by-token) véi hiéu
nang cao.

— Phu hgp cho ung dung héi thoai
hoac dashboard phan tich dong.

Workflow Orchestration
Cong nghé: LangChain

Vai tro: Diéu phdi workflow, quan
1y Re-Act loop, tool-calling, va
trang thai hoi thoai (memory).

Dic diém: Cho phép xdy dung
pipeline da budc (multi-step
reasoning) gitta cac mo hinh va
cong cu.

— Tang kha ning lap ké hoach,
kiém tra va phan hdi tir dong cua hé¢
théng.

SYSTEMS




Vector Database

Cong nghé: Weaviate

Vai tro: Luu trir embedding vector,
phuc vu semantic search va
knowledge retrieval trong pipeline
RAG.

Pic diém: Cho phép truy van ngir
nghia trén hang tri¢u ban ghi véi
thoi gian phan hdi mili-giay.

— Két hop tryc tiép voi LLM dé tao
cu tra 10i co can ctr (cited answer).

MO HINH & CONG NGHE NEN TANG

Execution Runtime

Cong nghé: Python process

Vai tro: Thuc thi code do LLM sinh
ra (Python, SQL, v.v.) trong moi
truong cach ly an toan.

Dic diém: Cho phép mé hinh thuc
hién cac hanh dong thuc té (tool
execution) nhu chay phan tich dir
lidu, tinh toan, hodc xtur Iy t&p.

— Dam bao két qua co thé tai kiém
chimg va khong anh huong dén hé
thong chinh.

FN-D-1V- 1D
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KY THUAT COT LOI & CO CHE cvmfleqevress
HOAT DONG

Re-Act (Reason + Act)

Chire nang chinh: Cho phép mo hinh suy luén va hanh dong trong cung mot vong xur ly.

Co ché: LLM 1ap ké hoach, goi tool dé thu thap hoac xu ly dit liéu, sau do téng hop két qua.

Vi du: Poc tép CSV — Sinh code Python — Thuc thi — Trich xuat va tong hop két qua.

Uu diém: Két hop reasoning va action trong mot quy trinh ty dong, giam sy phu thudc vao 1ap trinh thu cong.

RAG (Retrieval-Augmented Generation)

Chiic ning chinh: Truy xuit va két hop tri thirc ngoai trong qua trinh sinh phan hoi.

Co ché: M3 héa vin ban thanh vector — tim kiém ngit nghia trong kho tri thirc — LLM st dung két qua dé tao cau tra 16i c¢6 cn ci.
Vi du: Truy van thong tin ndi bd hodc tai liéu ky thuat tir Vector Database.

Uu diém: Ting d6 chinh x4c va kha ning kiém chimg ciia m6 hinh khi 1am viéc véi dit lidu 16n hodc tai liéu chuyén nganh.




KY THUAT COT LOI & CO CHE cvmfleqevress
HOAT DONG

LLM Agent
Chirc ning chinh: Ty diéu phdi va ra quyét dinh trong qua trinh thuc thi.

Co ché: Str dung LangChain / LangGraph dé quan Iy workflow, memory, va tool-calling.
Vi du: Khi nhan yéu cau, Agent phan tich nhiém vu — chon tool pht hop (SQL, Python, OCR, v.v.) — hop nhét két qua.
U'u diém: Cho phép hé thong hoat dong nhu mot Al da tac vu tw dong, c6 kha nang phdi hop linh hoat giira nhiéu cong cu.

Try-Catch Loop

Chirc ning chinh: Tu phat hién va phuc hoi 16i trong qua trinh thuc thi tac vu.

Co ché: Ap dung vong lap retry voi kiém tra didu kién dau ra va ghi log 15i.

Vi du: Néu mét tool hodc truy van that bai, Agent tu khdi dong lai bude d6 v6i tham sé hiéu chinh.

Uu diém: Giup hé thong duy tri tinh 6n dinh va giam thiéu 1i trong céc pipeline phtc tap.




KY THUAT COT LOI & CO CHE cvmfleqevress
HOAT DONG

Chunking Strategy
Chirc nang chinh: Xir ly hi¢u qua tai li€u 16n vwgt gigi han context ciia mo hinh.

Co ché: Tach tai liéu theo trang, doan, hodc logic ndi dung; LLM doc tirng phén va téng hop két qua cudi cung.
Vi du: Phan tich bao céo 200 trang bang cach xir 1y tudn tu ting chuong roi hop nhit insight.

Uu diém: Toi vu hoa hiéu ning xtr 1y va dam bdo tinh toan ven ngit nghia cua tai liéu dau vao.

Tich hop ki thuét trong hé thong

Céc k¥ thuat trén két hop tao thanh mot hé thong AT toan dién, co kha ning vira suy ludn, truy xuét, thuc thi va tu phuc hoi:
- Re-Act + RAG: Sinh truy van SQL — Phén tich két qua — Sinh biéu d6 hoac bao cio.

- LLM Agent + Try-Catch: Ty dong diéu phdi, giam sat va khoi phuc 13i trong qua trinh xt 1y.

- Chunking: Cho phép doc hiéu va tom tit tai liéu quy mé 16n véi do chinh xéac cao.

Téng thé: Mdi k¥ thuat dong vai trd trong chudi pipeline thong nht, giup tdi wu hiéu suét, do tin cdy va kha ning mo rong cia hé thong Al

10
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UNG DUNG CHUYEN BIET *
Al Data Analyst Assistant

Quy trinh hoat dong
Phén tich Truy van Phén tich dir e y
e Text-to-SQL CSDL liu Ve biéu do Tao bao céo
Ky thuat M6 hinh
- Re-Act - Qwen3
- LLM Agents

- Tool-calling
- Code generation

1
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UNG DUNG CHUYEN BIET *

Document Reading Assistant

Chiurc nang chinh

Phan tich di liéu da dinh dang Trich xuét cdu I \ L
(PDF, Word, Excel, CSV, PowerPoint, truc (XML) va Chl}an hpa Vegtor h 04 Kh_a ! ﬂ,lac
N thong tin tri thirc tri thirc
Text, Markdown) ndi dung
Ky thuat M6 hinh
- RAG - Qwen3
- VLM (OCR) - Qwen3-Embedding

- Embedding - dots.ocr

12
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UNG DUNG CHUYEN BIET *
Analytics Dashboard — Thong ké twong tac Al

Cac chi so chinh

Téng s6 luot Théng ké theo Phan tach Tuong tac theo thoi gian
tuong tac thoi gian theo tro ly tung tro ly

e

Tong dir liéu

13



Multi-session Chat

- HO tro nhidu phién hoi thoai doc 1ap va
lién tuc.

- Duy tri ngit canh xuyén sudt giita cic
phién lam viéc (cross-session memory).
- Luu trir lich st hdi thoai trong vector
store dé phuc hdi ngir canh dai han.

- Trién khai qua LangGraph + Memory
cho quan 1y trang thai hdi thoai.

TUONG TAC VOI NGUOI DUNG

Contextual QA

- Tro chuyén dua trén dir liéu va nglr
canh thue té.

- Tro chuyén theo ngdn ngit yéu ciu
cua nguoi dung.

- Ap dung RAG + Embedding dé truy
xuét tri thire tir vector database.

- Hop nhét két qua tim kiém va phan
hdi LLM dé dam bao cau tra 1di ¢6 can
cu.

- Thich hgp cho chatbot chuyén biét
theo tai liéu, quy trinh hodc nganh
nghiép vu.

FN-D-1V- 1D

SYSTEMS
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Voice Interaction

- Nhan dang giong n6i va chuyén déi
speech-to-text theo thoi gian thuc.

- Sir dung Qwen3-Omni dé dam bao
d chinh x4c cao trén nhidu ngdn ngi
va tap am.

- Hd tro input 4m thanh tryc tiép, twong
thich véi giao dién hi thoai da phuong
thure.

TUONG TAC VOI NGUOI DUNG

Role-Based Dialogue

- Quan ly hdi thoai theo vai tro
(role-based conversation).

- Ap dung LLM Role Control dé dinh
nghia va duy tri hanh vi cua ting loai
tro ly.

- Hb trg phan tach AT k§ thuat, Al
nghiép vu, va AT hd trg ngudi dung.
- Cho phép mé hinh phan hdi khac
nhau tuy theo nhiém vu hodc linh vuc
dugc gan.

SYSTEMS
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System Core Features * -

Core capabilities in data extraction, knowledge management, and
intelligent content generation.

16
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Al Data Analyst Assistant *

Ung dung AI chuyén biét hd trg phén tich dir liéu tw dong, sinh ma Python, truc quan héa két qua va giai thich insight bang ngon ngir
tw nhién.

Pugc van hanh boi Re-Act reasoning, LangChain workflow orchestration, va Python runtime execution, hé thong giup chuyén doi dir
lidu thé ctia doanh nghiép thanh tri thirc hanh dong — khéng cin 1ap trinh thii cong.

TRUY VAN CUA @ Qwen3

NGUOI DUNG _) < _)

MO HINH NGON BIEU DO & BAO CAO
NGU LON

5
BE P
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Phén tich ngén ngir tw nhién & Tao sinh truy van

Hiéu yéu cau truy van

Str dung Qwen3 phan tich ngi
nghia cau hoi nguoi dung, xac dinh
¥ dinh va thyc thé lién quan dén dir
lidu that.

S =

Truy cdp schema database, metadata dé nhan
biét bang, cot, kiéu dit liéu, mbi quan hé va
mo ta nglt nghia

Tao sinh truy van

Str dung Qwen3 dung cau 1énh truy Vétﬁl @ '%'
thoi gian thuc, tu chon phép téng hop, “"
didu kién loc va cu phap dung cho timg N

loai CSDL.

Chu trinh Reason — Act — Observe —
Repeat gitp hé thdng suy luan, tht, kiém
chung va tbi vu truy vén ty dong.

Thue thi truy vin
linh hoat
Qwen3 chon tool phti hop cho tirng ngudn:
- Database (PostgreSQL/MySQL//MongoDB)
- API

Két qua dugc kiém tra, chuén hoa va tra vé
dang bang thng nhét.

)

PostgreSQL mongoDB

18
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Phén tich dir liéu, tao biéu d0 & Giai thich Insight

Code Generation Dién gidi bang ngon ngir

Hé théng st dung Qwen3 dé sinh ma pandas, tw nhién

numpy, matplotlib phuc vu tinh toan, loc va .

tdng hop dit liéu theo yéu cdu truy van. Qwen3 doc dit licu va biéu do dau ra, ty dong
phan tich xu hudng, phat hién bat thuong va

Ma dugc chay trong mdi truong Python cach tong hop insight.

ly, ¢6 co ché Try—Catch Loop dé ty phat hién, .

stra 181 va chay lai khi cin. Tao bao cdo da ngdn nglr d¢ giup ngudi dung
o nhiéu quoc gia dé dang doc hi€u va chia s¢

Ma Python c6 thé v& truc tiép biéu do (cot, thong tin phén tich.

duong, tron, heatmap, time-series...) va tu L

chon dang biéu dd phu hop véi dic trung dit Bao cao c6 thé xuat ra PDF, hodc Markdown,

licu. két hop bang dir liéu, biéu d6 va phan nhén

' dinh tu dong.

P |:5| pandas A—D
) }Q |MARKDOWNI
N?Z? NumPy matpl-tlib PDF |
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Document Reading Assistant

Ung dung AI chuyén biét cho phép doc, hiéu va trich xuat dir
liéu tir moi loai tai liéu — bao gém PDF, Word, Excel, CSV,
PowerPoint, Text va Markdown. DI LIEU THO

Két hop strc manh cia VLM (dots.ocr), LLM (Qwen3) va E& ﬁ ‘E’
Embedding model (Qwen3-Embedding), hé thong bién cac tai POF

lidu tho thanh tri thirc ¢6 ciu trac, c6 thé tim kiém va phan tich

=

MARK DOWN

c n Al CORE \
trong kho tri thirc doanh nghiép.
dots.ocr @ Qwen3
@ rednote hilab
@Qwen&Embedding
TRI THUC €O CAU TRUC v
-~
PostgreSQL Weaviate

20



Trich xuat ndi dung da dinh dang

PDF & Hinh ianh — Xir Iy bang VLM
dots.ocr

He¢ thong st dung Vision-Language Model
(dots.ocr) dé nhan dang ddng thoi vin ban,
bang, biéu dd va b cuc trang.

C6 kha niang phat hién ciu tric ving doc
(layout detection), xac dinh cdt, header,
cell, va duy tri thr tw doc dung ngit canh.

Ap dung OCR da ngon ngi, xir Iy t6t tai
liéu scan hoac anh chup (bién lai, hop
ddng, hoa don).

Két qua tra vé van ban c6 cdu trac
(Markdown, JSON), gdm: text content, vi
tri, loai ddi tugng (text/table/figure).

@ File Preview

#961_Page-headc

Image Information:

FN-D-1V- 1D SYSTEMS

v/ Result Display

Formatted JSON

EXPOSURE TO MEAT AND RISK OF LYMPHOMA
2763

TABLE II - ODDS RATIO OF HODGKIN LYMPHOMA AND NON-HODGKIN LYMPHOMA FOR INDICATORS OF
EXPOSURE TO MEAT

Hodgkin dgki
Control
s
:ase OR | 95%cCI :ase oR | 95%cCI

Never Exposed (reference amn || as |22 |- 182 | 10
group) 0 3 0

10 | o0.65- 11 | 095-
Ever Exposed 189 24 A o 1 | ¢ e
Duration of exposure

11 | 0s7- 12 | osa-
<5 years 52 12 A 230 49 s ot

09 | 04a- 10 | o7
6-15 years 62 8 o 220 52 B by

10 | o036 12 | 092-
>16 years 73 4 ) 290 82 . 176
p-value of test for linear trend 0.90 013
Weighted duration of
exposure

15 | 079- 11 | 076
<6 months 62 14 A 2.99 & 0 159

06 | 017- 13 | 087-
7 months to 1 year 35 3 5 i 40 5 255
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Trich xuat ndi dung da dinh dang

Poc va phén tich céu triic tai litu Word
(DOCX)

Hé théng sir dung thu vién python-docx dé
doc truc tiép ndi dung, dinh dang va cdu
tric cua file Word:

- Trich xuét doan vin (paragraphs), tiéu dé
(headings), bang (tables), va muc liét ké
(lists).

- Bao toan thir ty logic va phan cip noi
dung (heading — subheading — body).

python-docx

=

W

SYSTEMS
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Trich xuat noi dung da dinh dang
Poc bang dir liéu va sheet Excel:
Hé théng sir dung thu vién openpyxl dé mo

va duyét toan bd worksheet, hang, cot, 6 dir
liéu, cong thuc.

Ty dong nhén di€n header, sheet name,

ving dit liéu. Xir Iy nhiéu sheet trong cting
mét file. Co thé doc ca cong thtc tinh

(cell.formula) va gié tri két qua. OpenPYXL

23



SYSTEMS

Trich xuat ngi dung da dinh dang
Doc dir li€éu PowerPoint:

Trich xuét ndi dung PPTX bang
python-pptx:

- Poc tiéu d&, bullet, bang, textbox, ghi chii
(notes) va thudc tinh layout cia ting slide;
duy tri thur ty slide.

A

- Nhan dién cAu trac & loai dbi tuong: Phan
loai Title / Subtitle / Body / Table / Picture /
Shape; tai tao cau truc logic (muyc — tiéu

muc — ndi dung).

python

24



Trich xuat noi dung da dinh dang
Poc dir li€u csv:

Str dung thu vién pandas dé mg va xir Iy dir lidu bang tir
file CSV.

- Tu dong xac dinh delimiter (, ; | \t) va encoding.

- Nhan dién header, cot dir li€u, va kiéu gia tri (ty dong

parse ngay, s0, chudi). I : ! | p q nd a S
0

- Hop nhét nhiéu tép CSV theo miu hoic ngudn chung.

Chuén hoa va lam sach dit liéu:

- Xtr ly gia tri thiéu, khoang tring, ky tu 4n, ma hoa sai.
- Chuén hoa tén cot (thanh snake case hodc tiéng Viét
chuén).

- Chuyén dinh dang ngay, sd, tién té vé chuan ISO hoic
numeric thong nhat.

Poc dir liéu txt, md:

Dit liéu txt, md s& doc truc tiép boi mé hinh Qwen3 25
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Tién xir 1y va chuan héa dir liéu da dinh dang

Hop nhit pipeline xir Iy cho moi loai tai lidu P Qwen3 ty dong tém tit ndi dung tai liéu: \/
PDF, Word, Excel, CSV, PowerPoint, Markdown hay Text - Mai file sau khi xir 1y dugc Qwen3 tao ban tom tat da )
di qua chudi tién xur ly théng nhét trude khi dua vao LLM. cép, néu rd muc ti€u, ndi dung chinh va tir khoa trong tam.
Tw dong nhin dang va lam sach noi dung Luu trir song song giita ban gbc va ban tom tat:
Ap dung bd quy tic va md hinh chuan héa riéng cho timg - Ban tom tat dugc embedding riéng trong Vector DB,
dinh dang: gitip tim kiém ngir nghia nhanh hon 3-5 14n so véi viéc
- PDF: loai watermark, sb trang, chu thich. truy van toan van ban.
- Word: bé style, header/footer, ky tu an.
- Excel/CSV: x6a hang tréng, dinh dang lai cot, s6, ngay. Cii thi¢én d9 chinh xac khi truy van tai liéu lién quan:
- Markdown/Text: lam sach ky hiéu dinh dang, déng thoi - Khi nguoi dung dat cau hoi, hé théng uu tién so khdp voi
bao toan cau tric ndi dung (ti€u dé, danh séch, bang) dé embedding cua ban tom tat, sau d6 mo rong sang cac doan
md hinh hiéu rd méi quan hé logic. gdc => tra két qua dang chi dé va it nhidu hon.

- Ty dong sinh metadata ho tro truy van: Qwen3 sinh thém
Xir ly ngit cinh da ngon ngir va ky tw dic biét keywords, entity (nguoi, to chirc, ngay, dia diém)
- Chuén hoa encoding, du cau, viét hoa/thudng, loai bd => tang do lién két gitra cac tai liéu lién quan.

ky hiéu phi ngit nghia, giit nguyén biéu twong hoic cong
thirc can thiét.
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Biéu dién ngir nghia viin ban bang WWM};
Qwen3-Embedding

Chuyén dbi vin ban thanh vector ngit nghia:

Moi doan van (chunk) dugc Qwen3-Embedding ma hoa
thanh vector dé biéu dién ngir nghia, ngit canh va mdi
quan hé gitra cac doan ndi dung.

Qwen3-Embedding dugc huan luyén trén dit liéu song ngir .
(Anh — Trung — Viét — da ngon ngir), gitp hé thong tim Q‘ ‘ , 3 - E b d d
kiém tri thirc chinh xac theo ¥ nghia, khong phu thudc e n m e , n g
ngon ngit truy van.

Nho context window 1én t6i 32K tokens, mé hinh c6 thé
embedding toan bd doan dai hodc trang tai li€u giap gil
nguyén ngit canh, giam mat thong tin khi so sanh ngi
nghia.
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hinh embedding co ngir canh lon

Chién hrgc chunking:

Mo hinh Qwen3-Embedding hd tro context window 16n
(1én dén 32K tokens):
- Cho phép chunk theo pham vi trang hoac muc ndi dung
hoan chinh, thay vi chia qua nh6 gay mat ngit canh.
Chunk 2nd
Ap dung Overlap Chunking:

Moi doan duoc chong lan 10-20% voi doan ké ti€p de:
This is the text I would like to chunk up. It is the example text for this exercise.

- Gilt mach ngir nghia lién tuc.
- Tranh mét thong tin & bién doan. Cai thién chét luong Y l w—)

4 Chunk 1st
truy xuat. s Overlap Chunk 3rd
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Kho tri thirc: Dir lieu quan hé va Vector

Weaviate — Kho tri thirc ngir nghia
Luu trit cac doan vin ban da duogc vector hda cing metadata (ngudn, loai, chu d&, thoi gian). a
HG tro tim kiém ngit nghia, hybrid search, va c6 thé pre-compute vector trudc khi nhap dé tang téc do truy vén. PostgreSQL Weaviate

PostgreSQL — Dir li€u quan hé
Quan 1y lién két giira tai lidu, phién ban, dy 4n, nguoi ding va quyén truy cap.
DPam bao tinh toan ven dif liéu va hd trg cac truy van nghiép vy, bao cdo.

Hoat dgng CRUD dong bd

- Create: Thém tri thirc m&i vao Weaviate va ghi ban ghi lién két trong PostgreSQL.
- Read: Truy van ngit nghia trong Weaviate, két hop thong tin chi tiét tir PostgreSQL.
- Update: Cap nhat vector, metadata va quan hé khi tai liéu thay doi.

- Delete: Xo6a tri thirc va cac ban ghi lién quan, dam bao dit liéu sach va dong nhét.

Xép hang va loc két qua truy véin

- Sir dung vector similarity scoring dé do d6 twong ddng gitra cu hoi va ndi dung.

- HO tro reranking da té“mg — uu tién theo d9 lién quan, dd tin cay, thoi gian cap nhat, hoac mirc d6 truy cap.
- Cho phép loc theo metadata nhu loai tai li¢u, ngudi tao, hoac du an dé két qua chinh xac hon.

Truy van hgp nhét
Két qua tim kiém ngir nghia dugc lam giau bang dit liéu quan hé, gitip ngudi ding xem duoc ndi dung, ngit canh va mdi lién két day du. 29



Hang doi xir Iy bat dong bo —

HHH'Vﬁ-DU-\ SYSTEMS

dam bao hi¢u nang va kha nang mo rong

Co ché xir Iy bat dong bd

Heé théng sir dung hang doi tac vu (message queue) dé xtr 1y dit lidu theo nén, gitp cac budc trich xuét, chudn hoa, embedding va luwu trir dién ra song song va

khong chan API nguoi dung.

Kién tric trién khai

Mb hinh Producer — Queue — Consumer gom:

- Producer: FastAPI giri yéu cau xir Iy tai liéu.

- Queue: Redis lam message broker luu va phan phéi tac vu.

- Consumer: Cac Celery Worker xtr Iy 1an luot va cap nhat két qua vé co so dit liéu.

B0 cong nghé sir dung Celery + Redis
- Celery quan Iy tac vu nén, retry khi 13i va ghi log chi tiét.

- Redis dong vai tro hang doi trung gian, dam bao truyén tai an toan va nhanh chéng.

- Flower dashboard h trg giam sat tién trinh truc quan.

Uu diém

- Xtr ly song song hang tram tai li¢u ma khong nghén hé thong.
- Giao dién nguoi ding luén phan hoi tic thoi.

- D& mé rong thém worker khi tai tang.

- Dir liéu an toan, c6 co ché retry va logging day du.

@ G

@asynchronous_task

&P redis
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Analytics DaShboard - INDIVIDUA“:I.. VsiYSTEMS“
Thong ke twong tac Al

Bang didu khién phan tich gitp giam sat toan bd hoat dong ciia hé théng Al theo dai dit
liéu, muc d9 tuong tac va hiéu sut cua tung tro 1y tri tué nhan tao.

Théng ké tong quan hé théng

Téng hop toan bo dir liéu hién co: s lwong tai lidu, tri thirc di luu, vector embedding va sb

nguoi ding hoat déng. Gitip nha quén tri ndm rd quy mé va tc d¢ phat trién kho tri thirc Al Interaction Analytics

AL M .
8 3751 B w125 2 4 O 13s

Théng ké téng s lwot twong tic

Ghi nhén tdng s6 yéu ciu, cau hoi va phan hdi giita nguoi dung va cac tro 1y Al trong hé o N

théng, phan anh muc do st dung thyc té. : S

Biéu dd xu huong twong tic theo thoi gian
Biéu db dong hién thi sy thay ddi cia luot truy vin qua cac mdc thoi gian (ngdy, tuén,
thang), giup xac dinh thoi diém hé thong hoat dong cao nhét.

EventLog

User asked: “Cho

Phan tich dir liéu tirng trg 1y Al S e
M3i trg 1y nhur Document Assistant, Data Analyst hay HR Assistant déu c6 khu vuc théng R
ké riéng, thé hién lugng dir lidu xir 1y va mirc d6 tuong tac.

Do luong s6 lwong truy van, phan hdi thanh céng, thoi gian xir Iy trung binh dé d4nh gia

hiéu qua va murc do phd bién cua ting tro 1.

Biéu db chi tiét theo tirng tro' Iy
Hién thi biéu d twong tac riéng biét, gitip theo ddi xu hudng hoat dong cua timg trg Iy Al -
theo thoi gian thuc va hd tro tdi uu nang luc h¢ théng.



Al System
Architecture &
Technical Specification

Phan tich chi tiét mé hinh, ky thudt va luéng xir 1y trong gidi phdp Al
tich hop.
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QWEN3 - MO HINH NGON NGU LON

M0 hinh: Transformer Decoder (céac version dense va MoE).

Thanh phén chinh:

- Grouped Query Attention (GQA) — tdng hi¢u nang suy ludn.

- SWiGLU Activation — cai thién d6 6n dinh huén luyén.

- Rotary Position Embedding (RoPE) — ma hoa vi tri chinh xac hon.

- RMSNorm / QK-Norm — chuén ho4 én dinh gradient khi training.

- Tokenizer (T4ch tir): Byte-level BPE v&i vocab ~151K (da ngdn ngir, t6i uu token
efficiency).

Co ché Mixture of Experts (MoE):
- Chia chuyén gia (expert) theo token — 8 expert hoat dong mdi budc suy luan.
- Dung Global Batch Load Balancing dé t&i wu phan phdi token giita cac expert.

- Cho phép specialization (chuyén biét hoa ting expert cho loai nhi¢ém vu khac nhau).

Dic diém ndi bat kién trac Qwen3

- Hiéu qua tinh toan cao: GQA + QK-Norm giam d¢ phuc tap inference.

- On dinh khi hudn luyén: RMSNorm + SwiGLU cai thién hdi tu mo6 hinh 16n.

- Context mé rong: 1én dén 128K tokens, pht hop xir 1y tai lidu dai.

- HO tro reasoning va multi-format 1/0: thiét ké attention 6n dinh cho tac vu logic va
multi-task.

Qwen3 Mixture-of-Experts

Recommended native
context length, up to

30B-A3B
- Hybrid: 32k

t

Vocabulary size of 151k

-

Linear output layer

Final RMSNorm

- Instruct: 262k
- Thinking: 262k
235B-A228

- Hybrid: 32k
= Instruct: 262k
- Thinking: 262k

480B-A35B
-Coder: 262k

Number of .
transformer blocks

30B-A3B: 48 X
235B-A22B: 94 X
480B-A35B: 62 x

Token embedding layer

t

Sample input text

~

FeedForward (SwiGLU) module

Intermediate hidden
layer dimension of

1 MoElayer ~

Crmery . (g
: 1 B .

™\, Only 8 experts active per token

™\ Attention heads

30B-A3B: 2048
235B-A22B: 4096
480B-A35B: 6144

30B-A3B: 32
235B-A22B: 64
480B-A35B: 96

30B-A3B: 768
235B-A22B: 1536
480B-A35B: 2560

SYSTEMS

Number of experts

30B-A3B: 128
235B-A228: 128
480B-A35B: 160




QWENS3 - PRE-TRAINING

Kich c& dir liéu: 36 trillion tokens
Bao phu 119 ngdn ngit va phuong ngir, gitp ting ning luc da ngit va hiéu ngit canh chéo
ngon ngir.

Dit liéu huén luyén gdm:

- Van ban ty nhién, tai liéu da mién (news, wiki, books, dialogs).

- STEM & Coding: bai toan k¥ thuat, snippet code, reasoning dataset.

- Multilingual & Synthetic Texts: dit liéu mé phong da mién (reasoning, QA, instruction,
math, code).

-Bb sung thém dir liéu trich xuét tir PDF, textbook, instructions, code

Néng luwc mo hinh:

- Poc hiéu dit ligu dai

- Suy luan va logic

- Sinh ma va phan tich code

- Pa ngon ngir va dich ngir nghia

\
\

b »
EN-DV-ID-UA E. SYSTEMS

General Stage
Hoc kién thirc ngon ngir va thé gidi chung

Reasoning Stage
Tang cuong kha nang suy luan va l1ap luén logic

Long Context Stage
Mo rong kha ndng doc tai li¢u dai
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QWEN3 - POST-TRAINING

Huwéng huén luyén chinh:
9 ’ r Stage 1 Stage 2
- Thinking Mode: Ngudi dung c6 thé bat/tat ché do suy [ Base Models =3 100,007 Cold Start || Reasoning RL J
luan sau hodc diéu chinh “murc d suy nghi” thong qua \J/ '
token budget. [ Stage 3 N l Stage 4 Qwen3-235B-A22B ]
. e . N . . Thinking Mode Fusion General RL Qwen3-32B
- Strong-to-Weak Distillation: Dung output logit tir Flagship Models |
flagship model (235B/32B) dé huan luyén lightweight Lightweight Models 0

model (30B/14B/8B...), giup tang hi¢u nang ma giam chi et oy
i Base Models Strong-to-Weak Distillation 14B/SB/4B/1 7B("0 6B
phi GPU. o
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QWENS3 - BENCHMARK

Qwen3 dat duoc két qua canh tranh trong cac bai danh gia
chuén vé kha ning lap trinh, todn hoc va ning luc tong quat,

khi so sanh véi cac md hinh hang dau khac nhu
DeepSeek-R1, o1, 03-mini, Grok-3 va Gemini-2.5-Pro.

ArenaHard
AIME24
AIME25
LiveCodeBench
CodeForces
GPQA
LiveBench
BFCL

MultilF

Qwen3-30B-A38

91.0
80.4
70.9
62.6
1974
65.8

74.3

QwQ-328

89.5

79.5

69.5

62.7

1982

65.6

Qwen3-4B

76.6
73.8
65.6
54.2
1671

55.9

Qwen2.5.72B Instruct

81.2

Gemma3-278.T

86.8

DeepSeekV3

85.5

GPT-4o

85.3

1.1

7.6

327

864

46.0

ArenaHard
AIME'24
AIME'25
LivedeFB ;h

CodeForces
' Rafing

MultilF
8 Longrodges

g

Qwen3-2358-A228

Mo
95.6
85.7
81.5
70.7
2056
61.8
77.1
70.8

71.9

Qwen3-32B

93.8
81.4
72.9
65.7
1977
50.2
74.9
70.3

73.0

OpenAkol

92.1

63.9
1891

61.7

67.8

48.8

DeepseekR1

93.2

64.3

2029

56.9

71.6

56.9

67.7

Grok 3 Beta

70.6

53.3

HN-D-V-1D-
Gemini2.5-Pro OpenuAlca-mim'
96.4 89.0
920 79.6
86.7 74.8
704 663
2001 2036
729 53.8
824 700
629 64.6
778 484

SYSTEMS
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QWEN3 - EMBEDDING MODEL

Loai m6 hinh: Embedding & Reranking — thudc ho Qwen3.

Nhiém vu: Sinh vector ngit nghia (semantic vector) cho truy vén, vin
ban, md ngudn.

Piém ndi bat:

- Ké thira nang lyc hiéu ngon ngit da mién va da ngit ciia Qwen3, dat
SOTA trén nhidu benchmark embedding & retrieval.

- Hd tro hon 100 ngdn ngit, bao gdm ngdn ngit 1ap trinh, cho phép tim
kiém va mé héa ngit nghia xuyén ngén ngir.

Qwen3-
Embedding-0.6B

Qwen3-
Embedding-8B

Qwen3-
Embedding-4B

MMTEB 70.58 69.45 64.33
MTEB (en v2) 75.22 74.60 70.70
MTEB-Code 80.68 80.06 75.41

Embedding
]
‘ Qwen3 ’
(N O-00 O
{Instruction}+{Query} / {Doc} [EOS]

(1) Embedding

\
\
\

L ——
INDHVIDUAL SYSTEMS
\

p(“yes”|{i,q,d}) Hidden State

oYl ey ——

‘ Qwen3

0-0 0-0 0-0 0

{Instruction} {Query} {Doc} Assistant:

(2) Reranking

Gemini Cohere-embed- text- multilingual- te-Qwen2-
: multilingual- embedding-3- e5-large- ge
Embedding - 7B-instruct
v3.0 large instruct
68.37 61.12 58.93 63.22 62.51
73.30 66.01 66.43 65.53 70.72
74.66 51.94 58.95 65.00 56.41
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dots.ocr

M(’i hinh: ViSiOH—Language MOdel (VLM) Vél 17B tham s End-to-end evaluation results of different models
p 90 5 840504 5 852 86.2 86 855
SO. ) ) o me 704 79.4 ms
Chire niing: Két hop phat hién bo cuc (layout detection) 7 = | o
va nhén dang ndi dung (content recognition) trong cung ©
51.7

mot mo hinh. g8
Piém noi bat: ne

\ e oA \ , A , , - 50
- Duy tri thir tw doc tw nhién va trich xuat chinh xac van

N n 20
ban, bang biéu, cong thirc, hinh anh tur tai li€u scan. .
- Pat két qua SOTA trén OmniDocBench cho nhan dang 5
dots.ocr doubao-1-5 gemini2.5-pro MonkeyOCR-pro-38 MonkeyOCR-3B PPStruct-V3 Qwen2.5VL-72b

bang va cong thuc. —

38



SYSTEMS

dots.ocr

@ File Preview V Result Display

el Markdown Render Preview Formatted JSON

amplitude for forward scattering of two photons in the magnetic field. In accordance with the optical theorem, the
imaginary part of the amplitude determines the desired cross section. The result is (+ and — pertain to like and
unlike photon polarizations, respectively)

1 0
A Lobanovand A . Mo 7. Y dz 5 1
o ) ot = 4r? /.dﬂ/w it P [—1 (ﬂ +,)e

3 B e i 14014 Ot 1 7
e ﬂ ﬁ’ e sin® (2. vy )
ﬂ B- .
—— x{ = Se Fsin’(apv.) e
e R s e,V S 0 P
o ey ke 3= v B BE£1/u\ . .
e g s . - (v o + v‘iv/ sin(zf, v, ) sin(zf v_)

Here m and e are the mass and charge of the electron,

o = €2/4wm s its classical radius, w and w' are the photon frequencies, 7 = 2ww'/eH, p = eH /m?, B =
(14 B)/2, v+ = 1=+ B+n. The integrand in (1) has poles at the points = 7n, where n is an integer; these poles
are understood to be bypassed from below.

The integration with respect to the variable z is by the method described in Refs. 6 and 7, so that * can be
represented directly in the form of a sum of partial cross sections for the production of electrons and positrons on
fixed Landau levels. Since the projection of the angular on the magnetic-field direction is conserved,
only a single summation is needed:

o nsoi). 0 S e S R B
P = "Toiz 70
g ) e £-(2) = 84721 — tuz)(L+ 2z - tp2)2(1 — t + 3 — 2pz),
2 — ¢+ 2tp + 2
+ 2,
=mrdt{p—— LT R @
L L cpre ey t)‘/1 i Z" e, @
)= At 421+ 2uz) — 2tp[l + 2tpz(1 + tu? I 2= t+ 22(1+ 2uz) + 2tp[l + 2pz(1+ 1
n 1+ 2p(z — 1) + tp?)? [1+2p(z + 1) + tu??
We have used here the notation
st 1oty
T oo op
Image Information: where t = m?/ww’, No. = [a.] is the number of states in which a pair is produced at a given energy of the initial
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@ File Preview

RSO MEATAND RS ORYIRIONA)_Page header #9641 _Page-heade

Never Exposed (reerence roup)

2 WL 095 ias
2 @ 1 osime
i 2 im o
1 s s o
] w o im0
7 o O ¥ A 3
i
“ 1 105 B 1
Medum » 10 110 T
High s T om ®
T p—— Text

Never Exposed (Ref group) 1823 2273
Ererapoed itd
T exposure

100 152 100

o 04616 It} 0 Ll 0axan
2 a4 om o osis u T
n A o I 81
io (O T 15 14 10 5 i

Text

R IO o IR K R BRI G1 1_Tox
L sroup 2300
any indictorof exposire

i pes of mes (T W, e OR fo e expoas o
was 1,22 (95% C1 0951,67), and the OR for ever ex-

for more hzn“ymmh«tmmalldmmoln; ncreases n ik were observd for éach of fhese 3 subtypes e
T3 o5% CT 0932581 A icreme i sk was 16y o more of cxpowie (OR 200, 95% C1 0.7-4151; OR

Image Information:

v/ Result Display

rkdown Render Preview Formatted JSON

EXPOSURE TO MEAT AND RISK OF LYMPHOMA
2763

TABLE II - ODDS RATIO OF HODGKIN LYMPHOMA AND NON-HODGKIN LYMPHOMA FOR INDICATORS OF
EXPOSURE TO MEAT

Hodgkin lymphoma Non-Hodgkin lymphoma
Control
& :“e oR | 95%cCI ':ase oR | 95%cI

Never Exposed (reference 2,273 315 1.0 . 1,82 1.0 ~
group) 0 3 0

1.0 0.65- 11 0.95-
Ever Exposed 189 24 6 171 184 8 146
Duration of exposure

11 0.57- 1.2 0.84-
<5 years 52 12 A 230 49 5 186

0.9 0.44- 1.0 0.71-
6-15 years 62 8 8 2.20 52 2 151

1.0 0.36- 1.2 0.92-
216 years 73 4 5 2.90 82 7 176
p-value of test for linear trend 0.90 0.13
Weighted duration of
exposure

1.5 0.79- 11 0.76-
<6 months 62 14 2 2.99 57 0 159

0.6 0.17- 13 0.87-
7 months to 1 year 35 2 o 213 40 9 220

SYSTEMS
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SPEECH TO TEXT

-|||--|||-||||||| [t
Streaming Codec Decoder

[] Text Token
(] codec Embedding
([ rext Embedding 7@1@7@ 1@1@7@
(] vision Hidden %%i: ga@
2 15 A LS , . . . . . DAudio Hidden
Q}:)ven3-(13mrli1 }a mo hlllnh dl?‘ pk:)tfong thirc (text-;lmage-audlllo-wdeo) cua Alibaba Cloud, cho (0 e i Qwe n 3 O mn ’ MTP Module
. . hiéu va phan hdi bi - i thoi sian thue.
p .ip ng' e 1.eu va phan hoi bang giong néi thoi gian thuc =T 900..000
Kién truc Thinker—Talker: _
- Thinker — hiéu va suy luin ngit nghia. [ Qwen3-Omni MoE Talker
- Talker — sinh giong n6i & xir ly &m thanh thoi gian thyec. 000000000000..000000000...

- Hd trg streaming low-latency, md hoa am thanh bang multi-codebook codec.

Hidden extraction from mldd’e luyers

R T T

Kha nang Speech-to-Text:
- Nhan dang 19 ngén ngir (gdm tiéng Viét, Anh, Trung, Nhat...). Qwen3-Omni MoE Thinker
- Hiéu nang SOTA trén 32/36 benchmark audio-visual (theo bao cao Qwen3-Omni 2025). | s==mme ——————— ——————

==l

- Xt Iy t6t 4m thanh hoi thoai, méi trudng, podcast. B 'r«Te;w'me-Tjg Q Q Q Q [;] g] Q Q g] Q [? ;DC;,%,—Q—'—'—'———W——
- Do tr8 thip, transcribe gin thoi gian thye. /V:s:on Encoder\ AuT \
Height
width @1 |||||-|||- |||||||| b, [ ||||||||-|
Time

/1



RAG — Retrieval Augmented Generation

Khai niém: RAG 12 kién tric két hop truy xuit tri thire (Retrieval) voi
sinh ngon ngir (Generation).

— LLM khoéng chi dua vao kién thirc da huan luyén, ma con truy xuit dir
liéu bén ngoai (vector store, database, tai liéu ndi bd) dé sinh ra ciu tra
101 chinh xac va co6 can ctr.

Muc tiéu: Gitp mo6 hinh cdp nhét tri thire dong, gidm “ao tuong thong
tin” (hallucination) va t6i wu kha ning tra 10i theo ngit canh doanh nghiép.

Kién tric trién khai

- Embedding Model: Qwen3-Embedding-0.6B ma hoa van ban thanh
vector ngir nghia.

- Vector Database: Weaviate luu trit va truy van vector bang similarity
search.

- LLM Generator: Sinh ciu trd 1&i c6 dn chig, tich hop logic suy luan tir
Qwen3.

RAG Architecture Model

Framework

Response

Mg

FN-D-1V- 1D SYSTEMS

Post Processing

—
Client o Question

—®

Semantic L ‘ Contextual Promet
Search Data
A7 LDDDDD
2 DOLOLOLOO
Vector Database Original Content N

https://cubed.run/blog/rag-2-0-finally-getting-retrieval-augmented-generation-right-05a067927589
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RE-ACT LLM AGENTS

Khai niém: ReAct (Reason + Act) 1a co ché cho phép LLM vira suy luin npd
(reasoning) vua thwe hi€n hanh dong (acting) thong qua tool-calling c6

diéu kién. e fL (1d) ReAct (Reason + Act) Jﬁ

Thought 1: I need to search Apple Remote and find the

g Action Output

Muc tiéu: Bién LLM tir m6 hinh sinh van ban thy dong thanh agent chu PERCER 3¢ wap oxfoimaily designed Lo Sntemaet wEth,
¢ , , , L, : . Act 1: Search[Apple Remcte]
dong, co the 1ap ke hoach, truy xuat, va ra quyet dinh tuan ty. Obs 1: The Apple Remote is a remote control introduced in

October 2005 by Apple .. originally designed to control the
Front Row media center | program ..

Kién truac trién khai Thought 2: Apple Remote was originally designed to control
_ . . . A A r o A the Front Row media center program. I need to search [Eront
Reasoning Engine: Qwen3 (LLM) thuc hién phan tich logic & ra quyét B i e R i
dlnh hé.l'lh déng Act 2: Search[Front Row]
) ) i - . Obs 2: Could not find [Front Row]. Similar: ['Front Row
- Action Layer: Cac cong cu dugc dinh nghia san (tool registry) — SQL Seat to Earth', 'Front Row Motorsports',' HECHENROW
(software) ', ..]

Query, Python Executor, Search API, OCR, v.v.
. . 3 , ~ 5 X Thought 3: Front Row is not found. I need to search Front
- Memory / State: LangChain quan 1y ngit canh, chuoi P e

Thought—Action—Observation Act 3: Search[Front Row (software) ]
. Obs 3: Front Row is a discontinued media center software ..

- Control Flow: Cau truc loop c6 dicu kién cho phép agent dung, retry,

- 2 B R Thought 4: Front Row (scftware) is controlled by an Apple

hO@C chuyen sang tool khac khi 101. Remote or the keyboard function keys. So the answer is

keyboard function keys.

Act 4: Finish[keyboard function keys ] \/
7

N
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