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[Abstract]

KVMF(Korean Variable Message Format) 1.0 protocol is the Army's standard tactical datalink protocol
that defines standard messages and communication methods to enable data communication between
various weapon systems through bitwise variable message processing. The protocol has been applied to a
variety of Army weapon systems over the past decade and has contributed to upgrade the Army's
operational capabilities by enabling the implementation of Network Centric Warfare (NCW), the core of
modern warfare. Since the KVMF 1.0 protocol was applied, new weapon systems with new technologies
have been introduced over time, and new weapon systems have new messages based on the
characteristics of the weapon system. As a result, compatibility problems arose due to different message
versions with existing weapon systems, and it was expected that these problems would continue to
emerge in the future, considering the need for continuous message revisions. Therefore, it became
necessary to solve this problem, so this paper proposed a KVMF 2.0 protocol design that guarantees
compatibility between forward and backward versions. In this paper, we implemented the design as SW,
and confirmed that the design worked successfully by test between forward and backward versions on test
environment. Therefore, when the KVMF 2.0 protocol design is applied to a weapon system, we can
expect that the weapon system can be compatible with the forward and backward versions working with

the existing weapon systems as well as with the future weapon systems.
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I. Introduction
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II. Background and Related works
about KVMF 1.0

1. Background about KVMF 1.0

1.1 KVMF 1.0 Protocol
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2. Related works about KVMF 1.0

2.1 Backward Incompatibility Between Different
KVMF Message Versions When Using KYMF 1.0 Protocol
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2.2 Forward Incompatibility Between Different KVMF
Message Versions When Using KVMF 1.0 Protocol
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III. The Proposed Method
for KVMF 2.0

1. Backward Compatibility Between KVMF 2.0
And KVMF 1.0

1.1 Method To Ensure Compatibility When Field Value
Unit Is Different When Using KVMF 2.0 Protocol
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1.2 Method To Ensure Compatibility When Bit
Size Is Different When Using KVMF 2.0 Protocol
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“ Weather Report Message

| index | _Field Name _| Bit Size

Wind Speed
2.0 sends value of Wind Speed U (Kllometers s :
multiplied by 1.852 au)
2 Wind Direction 6
% Woeather Report Message 3 Temperature 2
| index | _Field Name | Bit Size | 4 Latitude 10
Wind Speed 2.0 receives value and :
1. (Knots) & devides it by 1.852 > Longitude L
2 Wind Direction 6 * KVMF 1.0-01
& TEmpemtiE 4 1.0-02 sends same value to 2.0
4, Latitude 10
5. Longitude 11 % Weather Report Message
oW 20 [index | field Name | sitsize |
' 2.0 receives same value Wind Speed
from 1.0-02 1. (Knots) 8
2 Wind Direction 6
] ) 3 Temperature 7
% 1 Knot equals 1.852 Kilometers Per Hour. i P 10
5. Longitude 11
+ KVMF 1.0-02
4 When Field Value Unit Is Different
Fig. 1. Backward Compatibility Design Concept When Field Value Unit Is Different
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2.0 cannot send 5 from 2.0 to 1.0-01
Because 5 can only be loaded in 3 bit binary

< Observation Report Message

iex | Field Name | Bt Se |

1k Identity 3

2. Status 6

3 Course 7

4, Speed 8
KVMF 2.0

\

2.0 and 1.0-02 can communicate by same value.
Because both size of identity field is as same as 3 bits

%+ Observation Report Message

inex | _Field Name | Bi Size

Bit Binary

1. Identity 2
2 Status 6
3 Course 7
4 Speed 8

*+ KVMF 1.0 -01

o7 [

Bit Binary 2.0 receives value of 3 by 2 bits

and convert that from 2 bits to 3 bits
, padding 1 zero bit

%+ Observation Report Message

| Index | _Field Name _| Bit Size _

1 Identity 3
2. Status 6
3. Course 7
4 Speed 8
KVMF 1.0-02

# When Bit Size Is Different

Fig. 2. Backward Compatibility Design Concept When Bit Size Is Different
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2. Forward Compatibility Between KVMF 2.0
And Future KVMF 2.X

2.1 Defining A Future Use Group On KVMF 2.0
Protocol

KVMF Z2E22 u|E Tgje] ijx] z2EZoln
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dirlx]e] Al BA 7 23VdS WA YsiMe N
7R BidoR ARE e AElRb T o,
N-1 7§} OAIA] Q2e)/0 =S B.esti glofof &
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ERSIL 009 EAJsA] 9F-g oJojgit. KVMF 2.0
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0o °

AHREE Qo= g GPIZ 12 3t Initial HIAIA]
9of| Extension TIAIR]S Bojix &AlsHH =i}

ot Fig. 3 & Future Use Group2] A7|eto]ct.

T —

GPI(Group Presence Indicator) 1
Group Size 12 0 ~ 4095
GRI(Group Recurrence Indicator) 1 0~1
Extension Message Number 8 0~255
Extension Message Size 10 0~ 1023

@ Future Use Group

Fig. 3. Future Use Group Design

2.2 Future Compatability by Future Use Group and
Extension Message When Using KVMF 2.0 Protocol
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1.2 Experiment Environment
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KVMF 1.0 - 01
Simulator

HCNI

KVMF 1.0

HCNI

KVMF 1.0

HCNI
KVMF 1.0 - 03 KVMF 1.0

Simulator

s HCNI

HCNI

KVMF 1.0 - 05
Simulator

KVMF 2.0 - E1, E2
Main Simulator

KVMF 2.0 - E1
Simulator

KVME 2.0
: KVMF 2.0 *

KVMF 2.1

>

Combat Network Emulator

KVMF 2.1 - E1, E2, E3
Simulator

HCNI

KVMF 2.0 - E1, E2
Simulator

¥ HCNI : Hetrogenous Combat Network Interface

Fig. 4. Test Configuration

1.3 Experiment Result

1.3.1 Test Result Of Backward Compatibility
Design Concept

Al AR Aol KVMF 2.0 Alg2l|o]E o] S41% 2%
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Table 3. Test Composition And Test Result Of
Backward Compatibility Design Concept

Sender Receiver Case Result
KVMF. 2.0 KVMP When Value Unit Is

Main 1.0-01 Different Success
Simulator | Simulator

KVMP KVMF. 20 When Value Unit Is

1.0-01 Main Different Success
Simulator | Simulator
KVMF. 20 KVMP When Bit Size Is

Main 1.0-03 Different Success
Simulator | Simulator

KVMP KVMF. 20 When Bit Size Is

1.0-03 Main Different Success
Simulator | Simulator
KVMF 2.0 KVMF When Recurrence

Main 1.0-05 Number Is Success
Simulator | Simulator Different

KVMF KVMF 2.0 When Recurrence

1.0-05 Main Number Is Success
Simulator | Simulator Different

1.3.1.1 Test Result Of Backward Compatibility

Design Concept :

KVMF 1.0-010A& 7]4F B3 tA]R|Q] &
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When Value Unit Is Different
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1.3.1.2. Test Result Of Backward Compatibility
Design Concept : When Bit Size Is Different
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1.3.1.3. Test Result Of Backward Compatibility Design
Concept : When Recurrence Number Is Different
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20 glojt}. KVMF 1.0-05 Al&2flolEfollA 4% Bl o
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1.3.2 Test Result Of Forward Compatibility Design
Concept
291 B8 Ao A S 9Ist AlF AlB2olEl 1

Table 4. Test Composition And Test Result Of
Future Compatibility Design Concept

Sender Receiver Sl Result
Message
KVMF 2.0 KVMF Rsz'pnoeris
Main 20 - E1 Success
Simulator Simulator +E1+E2
Message
KVMF KVMF 2.0 Rediness
2.0 - E1 Main Report+E1 Success
Simulator Simulator Message
KVMF 2.0 KVMF 2.0 Rediness
Main - E1, E2 Report+E1+E2 | Success
Simulator Simulator Message
KVMF 2.0 KVMF 2.0 Rediness
- E1, E2 Main Report+E1+E2 | Success
Simulator Simulator Message
KVMF 2.0 KVMF 2.1 Rediness
Main - E1,E2E3 Report+E1+E2 | Success
Simulator Simulator Message
KVMF 2.1 KVMF 2.0 Rediness
- E1,E2,E3 Main Report+E1+E2 | Success
Simulator Simulator +E3 Message

KVMF 1.0 9] 519] 58 A5 Algoly B4,
A% TP AlB2olEle] Faot ALgSts AR HHS
Aol Q2islor she 232 KVMF 2.0/2.1 Algole]
2o A% AFoINE 2] okt

1.3.2.1. Test Result Of Forward Compatibility
Design Concept : Communication Between KVMF
2.0 And KVMF 2.0

KVMF 2.0 tQl Al=d|o]E{oflA KVMF 2.0 - E1 0
AR A Alg2flolE =2 &8] BjA] B3 giAJR] + E1 +
E2 TIARIS F35te] $AlsH KVMF 2.0 - E1 Al&2
OlEfoM = E2= ERotl QA ffomz A 4 Y
oL}, | BjA 2 TIAJX| E1 ARl 4 Al
2 RISk

KVMF 2.0 = E1 Alg2fo[Eo]l A &H] EfjA] Hal djjA]
Al + E1 HIAIAIS Fd35t0] $415HH KVMF 2.0 TRl A]
=0lEl= El HIARS BRstal flone A Al
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KVMF 2.0 t]¢1 A]&2fo]E{oflA KVMF 2.0 - El, E2
AlgdolH 2 #H] EjA] Bl HIAIA] + E1 + E2 HAA]
S SAlst B Y A4S =it KVMF 2.0
- El, B2 Alg2fo]Ejof|A 8] BjA] Bl HAIA] + E1 +
E2 HAIRS £A151H KVMF 2.0 t]l AlEao]EjofA]
25 A4 Mleke ElsioI,

1.3.2.2. Test Result Of Forward Compatibility
Design Concept : Communication Between KVMF
2.0 And KVMF 21

KVMF 2.0 tjQl Algdj|o|EfollA] KVMF 2.1 - El, E2,
E3 AlE2olE 2 Fu] BjA] B HIAJR] + E1 + E2 HA]
A& SA15HH KVMF 2.1 Alg2floEolA= El, E2 tA]
RIS Boot Q7] o] B it fA1EE SRlsty
ct. SHXIRF KVMF 2.1 Alg2fo]Ejol| &8] EjA] 2
AlR] + E1 + E2 + E3 HA]X]E £Al51H KVMF 2.0 4|9l
AlEd|o]E & Initial HAJA] #8] EJA] B HAJR|QF B
S 591 EL, E27W|: 241 A2jsta|gh, B9k QJA] o
< E3 HiAAl= Al A2JstA] k22 Eelstich

1.3.3. Overall Test Result
A AT S3to] KVMF 2.09] 519 88 58 47
)[R

ok A 8519 KVMF 1.0 7] AAle] A2 v ¥ &
7] ARt KVMF 2.0 27] A|7A 7t 31e] s8tdo] ®A}
g 2 918 gl
FE3F KVMF 2.0 A9 WA $3h Aot Aestd
KVMF 2.1 5 ojefofl 789 HAlx]S GAHgH olef 7]
AARLE 71 AA FAY 5840 2AE & 9SS
golstaict.

V. Conclusions

KVMF 1.0 Z2EZ2 S 57 A&tolEydI2A
AERIGAA, HRE AL 471, g5 271 5 o= 7t
A 821 AlAel A=gtelo] Ald 1097 S0 AP 4
P 58S g O dadol AlZich

KVMF 1.00] A&&]= 7|3t 59t #AF 18} 7]so] &
oA M2 71a2 85t Al 7] AAT B4
WAl KVMF 1.0 fiA|x]9] 747 AQ7} wAgste] 1.0 Al
B ou|Ko] ciekst 271 AlAlC] A=Al = Aot

S 271 AAPT =QEE 7] d=E 27] AR of
AIR] Zfolof] oJgt AE Sk o|f¢7 WASSHA Hot. 12

Hsto} 371X] A
2]5tod Extension

/do}o:] }\]042 EOH 7450}0:13}
]O]—o] /\417(4 o= 57(1-%1-% 5‘1‘}?_]6}9\'111}
EEO‘H— 71 AAP] dAgto] A-8Ect
H 1.0 7] At 271 MAL} Asg 4 il vjEfe] 7]
AARte A 4 Q= A/sH] BiA 1t sgdo] BAfs
71 ;AL 2 & =
SHAIRE Thefet 271 AAlY] H=e) ¢
A RE J&Eﬁ}@l 7k 271 AAlel KVMF

XA Ko

golt] 7lofe 4

2 271591 A7 BES AI4H 02 2o & Zolct.
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