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A Proposal of a Telemetry System Optimization Policy Control
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Abstract

This paper proposes a telemetry-based educational methodology that abstracts QoS-based data processing and
policy-based resource orchestration into a physical activity-based learning model. The proposed methodology consists
of Clients, Edge Gateways, and a Central Server while reflecting QoS-based data transmission, congestion control, and
policy-based orchestration under limited slot environments. In addition, Booster, Safe, and Precision policies were
designed to represent different system operation strategies focusing on throughput, stability, and reliability. Through
this approach, telemetry-based resource constraints and policy-driven decision-making structures are abstracted into an
engineering education environment.

Keywords
telemetry, QoS. edge gateway., congestion control, unplugged education

* AFU SR A|HERIAWSY AT - Received: May 26, 2026, Revised: Jun. 19, 2026, Accepted: Jun. 22, 2026
- ORCID: https://orcid.org/0000-0003-1009-3928 + Corresponding Author: Namje Park
* JFEV SN AFHLSES wF Dept. of Computer Education, Teachers College, Jeju National
- ORCID: https://orcid.org/0000-0001-6384-5324 University, 61 Iljudong-ro, Jeju-si, Jeju Special Self-Governing Province,
ook |t 2FAFEHAEAE, FYHREASTT W 63294, Korea
(AA 2D Tel.: +82-64-754-4914, Email: namjepark@jejunu.ac.kr

- ORCID: https://orcid.org/0000-0003-4434-8933


https://crossmark.crossref.org/dialog/?doi=10.14801/jkiit.2026.24.9.267&domain=https://ki-it.com/&uri_scheme=http:&cm_version=v1.5

268 W5 HEAY WHES HLT AL A &4 7

# ToT(Internet of Things), Edge Computing, Fog
Computing 7|9+ $74 ] SHitel] whe} ojf= D)
Ed dolge AN AT e F240 7t
stal stk AA devEd] @AM AgE ol
ET A A QoS(Quality of Service) 7]4F
dlole] $Aded A, 3 Aof, Ad &, 44
719k Ak Alof7h FAlo] s EY. 53] AvtES,
2UEAE, A4 oT 33dMEe YEND dY
49 24, A As 59 ﬂ?'fP iOﬂH dleolH
A3} A e P fX 1121

mb s 7% EL ?i%ﬂtl,‘:_ 74k
& 2 YueIE ¢
250 QFHo] glor, AA B AxH ﬁ&
A BASE Qos 71w
AR T2E ATRAOZ AHY 01%11;}

A% 7}%11:} e £3) A4 dedvED 3

rlr
o

po)
o
w2
N
]I
=
g
_ru
N
w
jg
o2
2
N
L o
>
rjg
N
<

n:EruQ
ot & 4o

5 PHES Akgh AE %

< A dYvEY A AHEEE QoS 7]
] EQa &3 Ao, B 7|9 oA
2Eg |4 :rL ZE Client, Edge Gateway, Central
Serverd] AlSZ Fog w8FoT FASSIHA
t}. &3t Booster, Safe, Precision A< 53 TY
& vlolH SHAAE AZ OE Al2E" Y A
7} UAT e WEstHon, Add A g
ZAollA dloly 4, M, A" A 119

$% WS AUROT HET 5 =S A
St vAstew TaE AR B4 B A
devED A2"e) A4 Ve 247 B& HFH

o AR O HYHUSE A

1. 22 i 2A

— L —

o A Ee Al2d HH3} %

93 Alo) B4 BY Aok

21 AFE AtLE AJAHR ALD

2 #(CT, Computational Thinking)
< g z2adgY 3 dudgs E‘Q% u°1 Fﬂol
]

Tl TH X =
aEF A AR TAHEE A9 wen, &
A AR, ESD B4, wlolE &dd A2 Fit
AzRle) 724 ZAE AHHOE OFe Al
FEein ol & =2 devEY 7w 244 A
28 F2E AGHOE deddl S HEE &
T TEE ALs, Add A B4 Qos A
g 8l AxE A3 S Y ¢ 9le CT
& Y ES At Ik
22 Lt EL| ofF[HX 2t 7|=& H et

devEe AJ2ge #4he g 50 A4
£ HolHE FH-AF-EHst A" BHE
ALHoR AZsh= TS rATI)[10]. I
Hog Azd g A, YEAD AF 39
A ATz FHHH, Agd A A vE
A3 87 SolA FxA8et. 53] oT 7]t &
x

g ED oM E ZE HolHE & Y =
A2 Agsty] og7] Wi, vole B8 2
A AEF Abele dZF #AE 1EId QoS 71HE
F7F aFET11].

o]t FA M= thFd 7|eH A<fo] LA
o @2 ASAe ALHQ HolE F4A A



Journal of KIIT. Vol. 24, No. 9, pp. 267-279, Sep. 30, 2026. pISSN 1598-8619, e[SSN 2093-7571 269

oA oz azdd wE wd TAVE 2T
AoH, VELA AZdA e Atd Wy §Foz
el =3 RS AAZ #H7]ske Tail Drop 7|8k
frao] et 3 59 Ade 1F4 HolH
7} AEHe AF A Al e Straggler B
ol AL 4 JoH, Holy &4 9 AdL
b AW e 74 A 2af ko]2E
| A A A 2E QL

o

o2 o
B
o
2
=)
)
ofN
o2
==

18 ox ok
oo
Ho
L
ol
ol
N
o
ol

B B SL o ool = ofN
oL Ho )
Y e
[o s
b MO e
e rlo
o, o,
i% o
ok ol
L 112
) 2
(E T

o

N

1 HeHER| 7z 42 WSH FME
Table 1. Telemetry mechanisms and educational
abstractions

Classification| Technical mechanism |Educational abstraction

3-Tier architecture |Player, shared network
(Edge, network, control| queue, rule master &
tiers) policy cards

Distributed
architecture

Quality of Service (QoS)|  Non-linear battery
level optimization consumption function
& bandwidth allocation|rules by data resolution

QoS
management

Hardware power | 30-Grid battery sheet,
depletion, network tail | queue capacity limits,

drop, channel dice contention penalty,
contention straggler, | control malfunction
state estimation noise cards

Technical
constraints

Central control policy

Control | Central server-driven cards (e.q. bandwidth

policy  |dynamic control policy

expansion, safety mode)
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Fig. 1. Layered structure of real-world telemetry data flow and the
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Table 2. Sensor node learning components

Component | Structure & usage Learning purpose

Environment Temperature /
cards | humidity / light cards

Sensor sampling &
data selection

Battery Resource reduction | Power consumption

chips by QoS level visualization
Transmission| Record QoS, type, Telemetry packet
paper and value abstraction
Personal Record QoS and  [Strategy adjustment &
worksheet H/G/L feedback optimization
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Table 3. Educational abstraction of telemetry technical constraints
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Table 4. Edge gateway learming components

Component | Structure & usage Learning purpose
QoS grid 15-slot packet Queue sphedulmg &
placement congestion control
. Booster / safe / SDN-based policy
Policy area -
precision mode control
Aggregation| Avg temp / hum / Lightweight local
sheet light aggregation
Transrmission Delivered packet count Edge—tg—clpud
result transmission

Teohnpal Trigger condition System response & penalty Engineering context & educational
constraint purpose

Bandwidth | Total incoming packets exceed the | Overflow traffic enters drop or Reflects Imted. bandwidh and

- ) . . . buffer capacity in gateways and
limitation physical 15-slot grid capacity straggler handling stage

routers

drop slot capacity under congestion

Packet loss / |Low-priority packets exceed available| QoS 0 packets are preferentially

Reflects traffic shaping and

discarded priority-based packet filtering

Straggler
problem in the same domain

More than two QoS 2 packets occur| Excess packets are delayed and |Reflects channel contention and talil
moved to Straggler state

latency in high-traffic environments

Computational | Accumulated delayed packets exceed
constraint processing capacity

Queue flush or round skip occurs

Reflects overload prevention and
queue reset mechanisms

Communication| Central server activates additional
latency resource scaling

Delayed packets are partially
recovered and reflected in results

Reflects SDN-based dynamic
resource allocation and latency
recovery
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Table 5. Educational abstraction of central server-based
policy control

Formal .
Category technique Proposed rule | Educational context
Arithmetic Calculate Statistical
mean average of aggregation in
aggregation| received data | distributed sensing
Agarega Maprlty Select the most Noise filtering and
. voting consensus
-tion : frequent value .
aggregation formation
Mln—Max Select min or Threshold-based
selection |max value based .
i . anomaly detection
aggregation on policy

Booster: all QoS
Dynamic | packets occupy
resource 1 slot and
scaling | recover delayed
packets first
Safe: overflow

Throughput-oriented
resource expansion

Orchestr|Conservative Stability-oriented
. . packets are .
—ation | congestion . ) congestion
immediately
control management
dropped
.. |Precision: QoS 2 . .
Reliability Q Reliability—oriented
data are )
—aware weighted
) reflected one :
aggregation aggregation

additional time
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Table 6. Central server leamning components

Component Structure & usage  |Learning purpose
Records energy Dynamic
Energy stack consumption during resource
policy activation allocation
. Records average values | Centralized
Aggregation and surviving packet telemetry
result sheet .
counts analysis
. Selects average Aggregation
Aggregation |/ majority algorithm-based

policy selector

/ min-max_policies data processing

Congestion Cost-based policy QoS-aware
control policy selection: safe(1) / service
selector precision(2) / booster(4) | orchestration
H/G/L status | Displays global system | Global system
board status monitoring
Policy ) . .
broadcast Publishes .n.ext—round Centralized pohcy
board policies broadcasting
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Fig. 2. Layered execution flow of the proposed telemetry-based educational methodology
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