-~
o
re
m
S
010
II°T"
|'-| 0

==Xl Vol. 12, No. 2, pp. 103-109, 2026 https://doi.org/10.20465/KI0TS.2026.12.2.103

ALSCIEL 7[8F LLM EZ X 2] Y Al 45 X[#
S3F 2A0 2t A+

A Study on the Design of an IoT-Based LLM Token Resource
Management and Al Practice Support Platform

Keun-Ho Lee
Professor, Division of Computer Engineering, Baekseok University

to

of E A7t T st g BP0 ST I BHY AFAL N Ag B8] TRH 232 9,

AFZQIE(I0T) Z1ube] LLM B2 A9 el 9 Al A% A9 S9F A4S AU B Al API=

O ulgo] WAL, YR A A% THNAL 52 A % AL WE ZAL BYY] et by

0] a7t 18 ofdshy] Sl B AolAL 59 A5 B2 Bel AU B 48K B

9 B 728 ASIn, A% ALWe B0 £ad W, AN 48T 2HHY. A &
At

o]—{:‘\ ﬁ }\ég EX]'O]—Eq Q—O]:o]— LLM APIE’—. E?:]— .T’_]—ﬂ’c’ﬂ— 2 015:_,§ /\’17;“52404]:]_ }_:E 1:—" ]E1 E]_O]- 7(}-9/}— ‘I‘]
%A1 7|4 G2 Ao] Y WO A2 BAE Hgsicl el TRARONIE St dlolel o] eI
-_—‘f—‘é‘] o]-/\ A-IJ,}_Q]_ EZ A]-él% 7]—,] /\]—J_]—J_]—zﬂ /5-1.% .‘.Eé_z‘sH _]__]I_ jq_.é JHE]:FH oz 11:17]-’61- 2= 01‘— 7] E

th £ Q7oA Ak SREL Al A% WL B8 BEA, A, IHAL SA0 FRY 5 Ut 5 2
WA, G5 o5k B4 Al 2% Qxet 730 F23 7lve] @ Hoz JgHc,

FHO : A=EHY, di@dolRd, EF A B, AEF ATAT 1S, Al s ERE

I-EWR.—TLH:I

Abstract This study proposes the design of an Internet of Things (IoT)-based LLM token resource
management and Al practice support platform for the efficient operation of generative artificial
intelligence-based practical education, which is rapidly expanding in recent university learning
environments. Since generative Al APIs incur costs under a pay-as-you-go model and often suffer from
call limitations and resource bottlenecks in large-scale concurrent usage environments, there is a
growing need for a stable and sustainable educational infrastructure. To address these issues, this study
designs an IoT-based platform architecture that combines a centralized token management system with
a distributed user environment. The proposed system is designed to support efficient token allocation,
real-time usage monitoring, and intelligent notification functions, thereby ensuring continuity in
learning activities while enabling the integrated management of various LLM APIs. In addition, to
strengthen data security, the platform applies API proxy-based access control and a secure isolated
environment, allowing safe data utilization even in industry-academic collaboration projects. In
particular, the system includes a function for quantitatively evaluating educational effectiveness by
analyzing the correlation between learning outcomes and token usage. The platform proposed in this
study is expected to serve as an integrated operational model that simultaneously secures cost
efficiency, stability, and scalability in Al practical education, and to provide an important foundation
for building university-centered Al educational infrastructure in the future.
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(Table 1) Token Allocation Policy by User Type

Monthly Token

User Type | Target Group Allocation Purpose

Basic Freshman-Sop Low (50K-200K) Basic practice
Learners homore

Advanced | i Senior | Medium (200K-500K) Project-based

Learners learning
Graduate ) » Research and
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(Table 2) Comparison of Token Usage Efficiency

Conventional Proposed -
Category Method Method Reduction
0
Average Token Usage 100% 72% Approx. .28/0
reduction
Duplicate Request Ratio High Low -
Caching Effect Not applied Applied -
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(Table 3) System Performance and Processing
Efficiency Compariso

Metric Conventional Proposed Imorovement
Method Method P

Average . Approx. 18%
Response Time Baseline (1.0) 0.82 reduction

System 100% 125% Ap_prox. 25%
Throughput increase
Number of API High Reduced Eff\cwency
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(Table 4) Pre- and Post-Comparison of Educational
Effectiveness

Item Pre—test Post-test Mean Change
Learning
Engagement 3.21 4.02 +0.81
(5-point Likert)
Project Completion
Score (100 points) 784 856 7.2
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