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Conceptual Design and Application of a Defense Big Data Early Warning

System Based on the DIME Analytical Framework: A Study on Response
Models to Contemporary Security Threats
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[ ABSTRACT |

This paper presents a conceptual design and application of a defense big data early warning system based
on the DIME (Diplomacy, Information, Military, Economy) analytical framework to address contemporary
complex and multidimensional security threats. By systematically collecting and integrating key variables
derived from the diplomatic, informational, military, and economic domains, the study develops a threat
prediction model capable of detecting potential security risks at an early stage. Through an empirical case
analysis, the validity of the DIME-based approach is verified, demonstrating its effectiveness in identifying
diverse security risk signals, including military threats. However, limitations such as data bias and predictive
uncertainty remain, indicating that effective domestic implementation requires institutional and technical
support, including the establishment of inter-agency data-sharing mechanisms and the continuous
enhancement of big data analytics infrastructure.
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Fig. 1. DIME Framework
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Table. 1. DIME Element

DIME

Content

Diplomacy

Adjust the international environment an
d secure diplomatic advantages through
diplomatic activities such as inter-state
negotiations, alliance formation, internat
ional conferences, and sanctions.

Information

Influence the enemy's perception and d
ecision-making through activities in the
information domain, including public op
inion shaping via media and social medi
a, as well as information warfare (psych
ological operations) and cyber warfare.

Military

Enhance tangible military deterrence an
d combat readiness through military tra
ining and deployment, defense budget e
xpenditures, and troop mobilization.

Economy

Utilize economic measures such as trad
e sanctions, economic aid, and financial
controls to pressure the enemy's econo

mic base or support allied nations.
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Table. 2. Example Data of DIME Components

DIME Example Data

International conference schedules, trea
. ty/agreement enactments, UN resolution
Diplomacy . . . .
voting records, inter-state diplomatic m

essages, etc.

News articles, social media sentiment, v
Information| olume of disinformation spread, cyber a
ttack detection logs, etc.

Military training schedules, deployment

Military of weapon systems, defense expenditure
s, troop movement information, etc.
Import/export statistics, trends in raw
materials and exchange rates, announce

Economy

ments of economic sanctions, financial

market volatility indices, etc.

Z} giol8e AR, IA1714E 1R glojEHol A, F7Y
SRR 5 Ot A2 59 9L 4 glon, FYuHY
tolg] 3ej7t &3t=ict. o]2ldt o]AA folElE Edlslr] 9

3l dlol8 gH(data fusion) 7]&-2 A-&35H}

o
=

3.1 o8] &% 71

diolg g2 A2 o £x9 AEE Zdsto o
st 3R olalE =olv Igoltt. F7IQtE FofoflA
A doje], JE B, IVNEAZEE ZAdcio] Y=
TERITE oflE S0] HHEy R714EoA= CCTV I,
ARl BHE, 8712 715, SNS HAIX] 5 Tzt HolH
AAlst]  8oJxt BF HAu HWAE mpId
ASPI(Australian Strategic Policy Institute) H 1A= dlf|
ojff Aol ojMy Y Q= Holf mEE Afsor A
Asto], A3 AGAE ol AANEAR FE X =g 753
O A5t & ‘éxh 37 AL AR, Ad49 &
2 o|2ojzlch. AA, zt DIME Q40| sigste dojelE A
ARYA Ao R ARSI S, 2 dolele] Fae
AZ7F WA.olo] E3 o 7({7;134-2 2305t} AR, K|
DHuJ 2 AT 7] 7|Ero2 folHE ARSI} o2 S0 ¢

5 oS Qgn AN A RS @i, eaeda

oL

T
ju o oy rx 2

rr

)
&

SNS of& Wsts wAREE 4 ot oM ¥ dlolg
L YA goo] 9oz 88%n], J2ZDB £ Oo]H|

¢Preprocessin|:> Integration ﬁ) Storage

a3 2. 9] A 2 AR

Fig. 2. Crisis Indicator Collection Procedure
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Fig. 4. North Korea Sanctions Case (Heatmap)
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