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= Frontend (&H|-2|A3 CHA|EE)
React 18 / Nextjs 14 (SSR 7|8t 24M Ul), TailwindCSS 3x (Z|A23 AlZ%t Ul
Recharts / ECharts (FIR=-TD 1t A|Zt3}), WebSocket 7|8F AA|ZE EFX| &l A
N
* Backend API (&X|-ZHd-9 3 EE2L AT
AR FastAPl 0.115+ (H|S7| APl AH), Pydantic 2x (CEIO|E Z3&), SQLAlchemy 2.x
o3 (ORM), Celery + Redis (CH&% AEY/0|0|X| &M H[S7| HM2|), asyncio 7|8t H
2 X molz=ztel
= Crawler / Data Ingestion Layer (22}Q1 BL|E{Z £% QlXl)
Playwright (&& HO|X| #=%l), Selenium (O}2-SNS CHS XIS2}), BeautifulSoup /
Ixml (HTML IZ}4), Apache NiFi (=& I}O|Z2}Ql QAHAEZ0|M)
= Al / ML Engine (HE|ZE 2 QT




= (NLP & LLM) GPT-40 / Gemini / Gemma 7|8t ZE| LLM, KoELECTRA / DeBERTa
Fine-Tuning, Hybrid RAG (Vector + BM25 + Cross-Encoder Re-ranking)

= (Vision & OCR) YOLOv8 (ZX| EFX|), OpenCV 4.x, ONNX Runtime, PaddleOCR

= (Spread & Time-Series) LSTM/Prophet 7|8t =tit 0| &, Spike Detection ¥12[&F

= (Graph Intelligence) Apache AGE, NetworkX, Louvain Community Detection

= Risk Intelligence Engine (‘Hd 7|4t 2|23 4d B E)
Custom Risk Scoring Model (IDS #X), &EH - 2EZHYLX|H 7|8 Rule Engine,
BEHCE FEE 2% DB}

= Vector DB / Knowledge Layer (RAG 7|4t Bt 27 ZHAM)
PostgreSQL 16 + pgvector, FAISS (1% |AZ ZM) Apache AGE (2= 7|gt

HET 24)

IRX Toolbox=
“Modular Risk Intelligence Architecture”S XHEHBHL|CE.

Eoolo] LK = S& Al Core Engine /0]
Rule Injection % Domain Policy LayerS Z%d}0]
Crefol 2|23 24 Aol HE 7tst 2&d FRYLLCH

IRX Toolbox Al Platform Of7| &%

|_1. Frontend Intelligence Layer (AF8 Xt 2| X 2 +8) |

Monitoring Dashboard Al Alert Center ht & Report Studio Policy & Admin Console

B4 9 YA 4

I }2 2% Mol I AN B2 $71%
0I‘7| E‘“ x1 2. Al Analytics Engine Layer (Multi-Agent T}0] Z2}0l)
Data Crawlers Semantic Intelligence Sentiment & Topic Al
/ety X1 5 0
yorid RAG 27 0
Coetngine g
Graph Intelligence Risk Scoring Engine Generative Insight

X 4Mio|2 X2 U ¥4 ole] I3t

3. Cloud Infrastructure & Storage Layer (21 Z2} 7|¢h)

Orchestration Storage Architecture Compute Resources
API Gateway: . Vector/Graph. . GPU Inference
Event Streaming: . PostgresQL: . Object Storage:
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1. OfO|HE d&5 SEH
n . M | 2= -
72 | oojHEY 8y X E By | RE B} ury
o oo
ofo| 7|k 0.9
2o | S0 Fiscore 093 |99 | =olels colea
o LT o
24 | E4 28 | Acurracy 0.91 g'lgﬂ +& chHd
o
shAL 9|3 N
o= ﬁ|§ e AUC 0.94 %lgﬂ ShAb ALE| O|O|E
= o
A A = almE 0.95 ANoyL o
44 | A& 2|ZE | ROUGE-L 0.92 o[ At ME2JF It
o

2. AHHH2E £H

2.1 AetE

ag A|AEL ALQF =t ﬁgéﬂw =
- CPU : Intel(R) Xeon(R) Gold 6136 CPU . Ubuntu 22.04
@ 3.00GHz - Python 3.11
S - GPU : 4xA100 GPU (320GB VRAM) 1 '
. - CUDA 13.0
- RAM : 512 GB - torch 2.9.0+cu128
- HDD : 2.0 TB (NVMe) o
- CPU : Intel(R) Xeon(R) Gold 6136 CPU . Ubuntu 22.04
gae | ©@ 3.00GHz . Python 3.11
—~= | . GPU : RTX A6000 48GB '
PC ) - CUDA 13.0
- RAM : 128 GB - torch 2.9.0+cu128
- HDD : 1.0 TB (NVMe) S
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Claim—Context Mgt IEt Mzlr: HAS
F1-Score 0.958 (2 0.95 CHH| =1} EA)

GPT 7|8t LLMZ} Transformer Fine-Tuning &2
Semantic ArchitectureS H-83510] T 7|9
olO] #M AXE 78T Sentence-BERT 7|
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Fine-Tuning® +&s Y20, Multi-Sentence Decomposition Z&&
HE50 58 2% U OF Z24os I 22 24 o¥-s
StH S

2 O|O|E0f CH8HME Chunking + Attention Re-aggregation
TZE HESHO W CHE gI0| o0 YHE RAUE AT 2E.
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O|O|ME (Spread Intelligence Agent)
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A 7t 752 7|8 2t o5 Hete "ot

Early-Stage(HlIAl = 6A|ZF O[Ll) CIO[E| Z|8F 24A|2F =t O F d&
H=

oo

sk IS X|(BZ A M -Engagement Rate) 9t M= 0% 4 Hl
Spike Detection Z12|E& 2E/0|E HE &4

m
3]

AUC 0.961 (2E 0.95 CHH| =1} M)

AAE 7|8t LSTM/Prophet Hybrid ZE& X310 it &
S7te, Had XI#E & =3t Multi-Factor Diffusion Model2
Toigh St AAE B7t7F otd HERIA S d(Centrality), SRS,
8t-8 & (Engagement Rate)E HtAH Weighted Spread ScoreE
8510 0|5 Mel=E SaAlZ.

Early-Stage Prediction #Z& & £7| 6A|Zt HO|HTIS 2 2442t
Ol =it IS 05sts Z7[EE ZEHES AASIYH, oA =it
Atgl 1,000 RXAAHSS SO AEH AUC =HE.

AA Zt A5 %™ 3} (Auto-Threshold Optimization) 228 X810
oy 54 W0 ME QF %43 752 45 &&,

2|23 A3 Of0|ME (Unified Risk Engine)
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CHE IO S8t Risk Score ¥ehd HIt

Z 0l Rule Injection H& H.2 T H=k HQ
Risk Score [0,1] &%l E3t Hdd AS
SM+=2 =8 HSZ(Top-N Risk Ranking) E7}

m
3]

AUC 0.953 (2 & C{dH| =1} EHA)

e s, 2SS I X|H, I|H 24 20E Sgst
Multi-Factor Risk Model2 H&35t0 &% Risk ScoreE 4t=%. Rule
Injection *+XE Soff =0l TMIIESX Y B2 S SHoE
gt = AEE HASI0 EME Y S 2T

T4 Atz GOlE 7|8 WXAZS Soll Risk Score@t MA| DA
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Case IIAE)E ZHBE.

D 30| YL Z &ESHT| LIl Calibration 7|HE2 X850

= >
ux -u
08 rx

T gy




T HZ0| ot
- 38 Al Core Engine
- E0Ql Rule Injection #+Z&
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1. o|0] 24 of|o|HE (Semantic Intelligence Agent)

= AAIZZ|AREIR 220M @4 2|0|(Claim-Topic-Entity) Ats F&

= HHENEZMO|F S =02 JHA|(Entity) Ats 214

= 20| RHH-MZEO|-E}F I§EJFX| Transformer 7| 2[O] QIAl

= Hybrid RAG 7|8t 27 EA Xt O4E S THEE

» OF 2% 28l(Multi-Sentence Decomposition) 7|8F S8 o|0] £4

1.2]|0] 24 0j|0|HE (Semantic Intelligence Agent)

CHS 2% 23 5 3t0|=2|= RAG 7|t 34 o|0|(Claim/Entity) A& = mto|z=2tQl

il Semantic Core Logic

=23 o|n| £af 2 Q1A Al Claim & Entity % i e
step1 23 ojn| Eaff L 914 = % Claim % Entity v :ybnd RAG 7|t 27 of
]

TZ2HE X|4] clolg|

27 Lol SR, HES, B, F2 0|

E4 4 (Input)

* Vector 42} 7|

M2 XS MHE(Re-ranking)
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- HEf2) A2 W), [FF2: 24w
L} g2
nhHstEl Yol pxs gl xpAts TEHI I uhat =2| XpS 3t £N
| 240] ofL|2t, MZ=ojLt QEP} ool S35t K| 22fldol x| e FHo| chsh 710] 2RS4 24 (XI4] Ho|2)
'S FESIO 24 Cl0E2| Xi2lg (Entity) & XtSO= AHstn 101, = Cf el gctole 24 E X502 03 (Hybrid RAG) &2 2 M, 519| HE0|| chgt F21=0|D =
£ K53 et ERELEREL L

2. Z/Y.Ex] 2M 0f|o|ME (Sentiment & Topic Al Agent)

= LLM + Transformer 7|8t Q|0 S Zd 24

= CEXHR ZEX[F=(-10 ~ +10) A=

= Hybrid Topic Modeling(LDA + Semantic Embedding) &-&
= SO E3t UM X JIEX YHoIE

= AAYE 7|E ED Mg Bl 8 9 EdC EHX|
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T 2t mersto R yhofl
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2Hiko| 4 EHX| O O|ME (Spread

57tg ItEE- g

Risk Score
Auto-Thres

AAE 718t Spike Detection W =it&HE 24
7t X|E BHASE Multi-Factor Diffusion Model
Early-Stage(Z7| 6A|ZH =it /& O &
[0,1] Hel Mt & M= XI5 A=
hold Optimization 7|dt QEF XAz}
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2. Z8-E1] 2M 0f|0| M E (Sentiment & Topic Al Agent)
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2104 EEX] Of|OJME (Spread & Anomaly Detection Agent)
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