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Abstract Variable Message Format(VMF) is a communications protocol that allows computers to exchange tactical military

information over low-data-rate bearers. VMF is designed to define message length and structure variably in
order to allow the user to transmit only the relevant information by using indicators. However, flexibility of
messages makes it difficult to analyze messages structure and figure out meanings. Furthermore, whenever
messages are added or modified, message processing software should be updated and distributed to systems.
In this paper, we propose a systematic approach to defining VMF messages that uses the international standard
notation ASN.1. By describing VMF messages in ASN.1, protocol architects can deal with VMF messages
accurately and conveniently, and use various ASN.1 tool. This paper develops ASN.1 description templates
for VMF message segments, and presents an approach to describing VMF messages in ASN.1 by combining

the templates.

Key words Variable length message, Variable Message Format, Abstract Syntax Notation One
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(A) Field Presence Indicator (FPI)
FPI CE20l| Qif=l= siule| XEe4al| ZX 0fRE Folsich
ARZ: FPI + [DATA_FIELD]
— If val(FPl) = 1 then DATA_FIELD must exist.
— If val(FPl) = 0 then DATA_FIELD must not exist.

(B) Group Presence Indicator (GPI)
GPI ChE3ofl 0f2f JHe| Z=2 & siutel age| &A1
0{FE Holsict ARZ: GPI + GROUP*
— If val(GPl) = 1 then GROUP*must exist.
— If val(GPl) = 0 then GROUP*must not exist.

(C) Field Recurrence Indicator (FRI)
FRI CESOf| it AIiZe4vt B=EE Holsict.
ARZ: (FRI + [DATA_FIELD]+
— If val(FR) = 1 then DATA_FIELD must exist and ‘FRI +
[DATA_FIELD]' must be repeated.
— If val(FRl) = 0, then its associated DATA_FIELD must not exist
and ‘FRI + [DATA_FIELD]' must not be repeated any longer.

(D) Group Recurrence Indicator (GRI)
GRI Ck20l| slutel Bi= OF 27t tied
AKZ: (GRI + GROUP*)+
— If val(GRI) = 1 then GR* must exist and ‘(GRI + GROUP*)’
must be repeated.
— If val(GRI) = 0, then GR* must not exist and ‘(GRI +
GROUP*)" must not be repeated any longer.

(where GROUP = DATA_FIELD | FPI + [DATA_FIELD] | GPI + GROUP*
i (FRI + [DATA_FIELDD+ | (GRI + GROUP*}+)
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EIR| HHMSE) Age :=
7l- HHK-IEI

Integer
myAge Age ::= 25

91e] EFY] AR Yol & FAE] A3 AR
tolE EFY Age ol A AejE o] 9l& HolH
EFIQI Integerg i3t AS UERATE o] 24
UolE EHs7] 93 vlolE EYOE AgeE
Fzshe Zlo] 7hEslznh ololA &= @k w8 ES
myAgeeh= ©]52] o Ageet= tlolH EFS) 9
# 255 WA AE YERY, o)X o
% 255 myAge= Izt Aol 7HsdtA fot.

B =Fo A= ASN.19 SEQUENCE B}
CHOICE EFY& Z&ate] M2 tlolH EBdE
Jo|go2N VMF HAAES EdIT

SEQUENCE EFY: 07] ©]9] ASN.1 ©]o]¥
B s UE S YeEReE AHSEY, HAEXUE
=9 U A7 9rE 7HRTH]4].

CHOICE EFY: shut o] o] HiolH E{Ee
THELE, 8 /Y AXTVEE F shuE A9

2] A25A A& (2012 6)

BE +FAANA F27158H, JAVA, C, C#
ol A %-E] COBOLl| o] 27|17hA] vrefet 2 12)w
Aojzo] Wehs A YTk ASNIL A2 Eof
oM &= lon, o5 A% AT =7E
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o] Ao A= ASN.1E ©]&3te] VMF HAAE
F&sl= AAZ] WS AT VMF HAIA =
HAA Yol A5 FqEE59 745 A3 WAA
k2] Q1 HAA] HAeH AR s AE EolEE
3 e HEE FH S VMF HlAA I~
(instance) 2 T-&& <= Atk o]l wel, VMF HAIA]
HAlE ASN19 EHS] WA S E, VMF HAA

Ol 2Bl A= ASN1Y Z+ iAoz Z+zk LA A
EHEE F Tk VMF A4 4] I 2H 25 ASN
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So| U3 ASN1CZ ZF3I= HZYL A 31 VMF HAA] HA AIHE o
gty 283 EX VMF WA A HA7F FoiA 4, ASN.1 3 ®HE3 A9
AA A3 HEElE o] &3sto] ASN1CE #J A 24 A AFE 1o} 7o), VMF WA A ]
stle WS AAST 7P dl A AAAe s FHEE T FPI,
H 1. VMF HA|X| HA| MIOHEO| Cist ASN.1 23 HEE]
VMF A[X] A MOHE ASN.1 E8 IS5
(A MIHE-FPI SEG-FPI ::= CHOICE { .
A | xzgE | s | Jmmc | wemams | OGO R
! id ! } FPI-N ::= SEQUENCE {
11 data n | foi BIT STRING('0'B)
FPI-P ::= SEQUENCE {
fpi BIT_STRING('1'B),
idx1-1 BIT STRING(SIZE(n))
(B) M2HE-GPI SEG-GPI ::= CHOICE {
oA | mmwm | sies | Jmme |wmme | e DR
! i ! E}PI N ::= SEQUENCE {
11 data n Gn g BIT STRING('0'B)
12 data? n2 Gn }
GPI-P ::= SEQUENCE {
gpi BIT STRING('1'B),
} Gn SEG-Gn
SEG-Gn ::= SEQUENCE {
idx1-1 BIT STRING&SIZEgnI;g,
idx1-2 BIT STRING(SIZE(n2
(©) MaHE-FRI SEG-FRI ::= CHOICE {
odA [ x=g= | uEd | 283 | BEac Pg&??g;@%”oe FHEQIQ
! i ! } FRI-N ::= SEQUENCE {
11 data n fri BIT STRING('0'B),
| idx1-1 BIT STRING(SIZE(n))
FRI-P ::= SEQUENCE {
fpi BIT STRING('1'B),
idx1-1 BIT STRING(SIZE(n)),
seg-fri SEG-FRI
(D) MIHE-GRI SEG-GRI  ::= CHOICE {
oEix | x2gm | ues | Jgac | emac | [oerence o 0J0RN
! i ! GRI-N ::= SEQUENCE {
11 data n An gl BIT STRING('0'B)
12 data? n2 Rn | Rn SEG-Rn
GRI-P ::= SEQUENCE { L
gri BIT STRING('1'B),
Rn SEG-Rn,
seg-gi SEG-GRI
SEG-Rn ::= SEQUENCE {
idX1-1 BIT STRING&SIZEgnI;;,
idx1-2 BIT STRING(SIZE(n2

}
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4. VMF OA|X| EHAM|e] ASN.1 E3 O H|

o] Ao A= 3dA AAGF FHE o] 83
VMF W44 WAIE ASN1 02 Bds oA 2

Fegict. 17 29F 22 VMF WA BAIE A7)
T Ao
oga | mEs=m  [HEs [283c [w=as
1 GPI 1 G1
11 Year 7 G1
12 Month 4 G1
13 Day 5 G1
2 GPI 1 G2
2.1 GRI 1 G2 R1
22 Type 6 G2 R1
2.3 FPI 1 G2 R1
2.31 [dentification 4 G2 R1
24 Status 4 G2 R1
25 FRI 1 G2 R1
251 FRI 1 G2 R1/R2
252 Target number 28 G2 R1/R2
3. FPI 1
31 Comment 1400

3 2. VMF HAIX] HA| o]

@A 1) VMF \IAA HAY AF = B4
WAIA A= Gdo] 0% FE =7} "t

A WA Y22l 1. GPI= g4 19] =3, 1. GPIS}
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5, AN A Auzs 5ke =g Tl AAMATL E+ 1. GPIg} 3+¢] B 1.1 Year, 1.2 Month,
ZAsA (1S Y AANASBL A, 39 DayZ TA I, AIHE @S 10] Hrh
ANZL S TE BEEL 39 AAAY l% 39] SEG2¢l @l 33t

A =TT} H a1, 3k9] A A ARR] A A RFO] 2} Uz Legel teiAE 2 #del 9= AA

=7 " oldf wet, 2. GPIY A =Ee AE V|EOE £TE Ao E s A
21 GRUV} 53, YA 319 =52 21 GRI® 337 2oH, 7 29 WAIA] HA oA tsiA
A= 7b A o3t BoEd dEiAE izt F 89 AIUESS Bt

HAZ WrEHo R ity 19 29 o
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E 3. TH| 2-VMF HIA|X] of[F[2] HIAIX] BA| HIAHE

Al g AF 25 B3
= HI=2
2. N2 o joa| mza= |ues| 2F | ES
1 GPI 1 G1
E 2. T 1-VMF HAX| ORIl AS T= St 0| 2 o 1| @
Level. 1] Level. 2 | Level. 3 | Level 4 | Level 5 3 Pl 1
1 GPl 1 G1
1.1 Year
1. GPI | 1.2 Month SEG? 1 11 Year 7 G1
13 Day 12 Month 4 | G
22 Type 13 Day 5 | G1
2. GPl 1 G2
23 | 2H SEG3 | 1
message ’ Identification 21 GRI 1 G2 R1
2.GPl | 21 GR 3 - ]
2.4 Status SEGA 1 ~ - : o
. ommen
25 | 251 R |22 Taoet
number 2.1 GRI 1 G2 R1
3 P 31 22 Type 6 G2 R1
' Comment SEG5 | 2 | 23 FPI 1 | G | R
24 Status 4 G2 R1
25 FPI 1 G2 | Ri
@A 2) VMF WA A BAE AR HA
s | 3 23 FPI 1 G2 | Ri
[e) H 3
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%22 5H #do] 19F o] Y= F 2 24 o | 3 25 FPI 1 G2 | R
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SEG2E 8T v, SEG29] E}Y S SEGIDX1-GPI
ERQ] o2 AHolsta & 12 NIHEGPl §HZ3S
A g3t

U A Zt A2 Ee tsiM = Eﬂj‘%r‘;&% %
sl ASN1C®E FERAUiith. HFH o
AIHE0] gk ASN1 &

VMF "I AIA] Aol Ttk ASNT %3 ol
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B =EdA Ajtete P ols 3 HA
mAIR e] 7P S o] F= HAIA] WA AIHE
S tha] ASN.1CE HFFst= HZgS A9
AT ololA kA A3t HEBlEs 2F oo
3hte] VMF WA 2] HAIE ASN1O.2 Ed3he
P AASFAT Adete HHEe HAAE

U

AIRE B2 Beste] 42 ofs) 2SS
HEI0.TH, VMF WA T2 Polof] JFe

WA k1 thokdt VMF WAAE BlZ8e] 23
o7 A 2dF F Ao
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HIAIR] HAM ofl x| ASN.1 =8
SEG1 EX-MSG ::= SFQUENCE {
PEL | AmEm | les [ omwe [E=Ee |0 g sl
1, GP 1 Gl i SEG-IDXe-GP,
2 Gl 1 I idx3  SEG-IDX3-FPI
3 FP 1
SEG2 SEG—ID)él—GPI = CHOIC[E[J%IDX] o
ojg|A ==} S = H norresence -UPI=N,
8 | ANESS | HIER | 2BFE | WS 32 presence [11IDX1-GPI-P
1. GPI 1 Gl )
11 Year 7 Gl IDXI-GPI-N ::= SEQUENCE {
12 Month 4 Gi gp BIT STRING('0'B)
' }
13 Day 5 G DX1-GPI-P ::= SEQUENCE {
gpi BIT STRING('1'B),
} gl SEG-GI
SEG-GI ::= SFQUENCE {
io1-1 BIT STRING(SIZE(T)),
idx] -2 BIT STRING(SIZE(4)).
| iok1-3 BIT STRING(SIZE(5))
SEG3 SEG—ID)F()Z—GPI = CHO[I(E]]El D{X2 o
4 == A~ = = norresence ~Url=I\,
EES AZE= HIES | 223= | s=3c ke fofioxz-Go-
2 GPl 1 @2 )
21 GR 1 @2 Ri IDX2-GPI-N ::= SEQUENCE {
} goi BIT STRING('0'B)
DX2-GPI-P ::= SEQUENCE {
gpi BIT STRING('1'B),
} 82SEG-G2
SEG-G? ::= SEQUENCE {
io2-1-gri SEG-IDX2-1-GRI
SEG4 SEG*ID)F()&FPI = CHOIC%O{] PPN
ojeA 282 EX E3C | HEIC norresence ~FEIEN,
= At = “"T"' T=3= == | presnce [171DX3-FPI-P
31 Comment 1400 IDX3-FPI-N ::= SEQUENCE {
: fpi BIT STRING('0'B)
IDX3-FPI-P ::= SEQUENCE {
fpi BIT STRING('1'B),
iox3-1 BIT STRING(SIZE(1400))
SEG5 SEG—ID)éZ—]—GRI = CIEI[(])]I%XZ{ o
oldA | ARHE | HES | OFTIS | H=IC norecurrence o
X & 3 @ R | recurrence [1]IDX2-1-GRI-P
22 Type 6 @2 Rl IDX2-1-GRI-N ::= SEQUENCE {
23 FPl 1 G2 R1 g]rl EEGSFllRlNG( 0'B),
24 Status 1 @ R _
25 P 1 G2 R1 IDX2-1-GRI-P ::= SEQUENCE {
gl BIT STRING('1'B),
r SEG-RI,
| idx2-1-gri SEG-IDX2-1-GRI
SEG-RT  ::= SEQUENCE {
idx2-2 BIT STRING(SIZE(6)),
idx2-3-foi  SEG-IDX2-3-FPI,
iok2-4 BIT_STRING(SIZE(4)),
id2-5-foi  SEG-IDX2-5-FPI




47
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HAIX] HA| ol ASN.1 EH
SEG6 SEG-IDX2-3-FPI - - ]CHOICE {
5 = noPresence 0]IDX2-3-FPI-N,
G | ANRgS | HIEF |2EIC HSIS | peene [11DX2-3-FPI-P
23 FPI 1 G2 R1 )
231 \dentification 4 G2 Rt 'DXZ_%TP'_N o SEB?TUES',\'T%EN{G(O’B)
}
IDX2-3-FPI-P :: = SEQUENCE {
fpi BIT STRING('1'B),
ich2-3-1 BIT STRING(SIZE(4))
}
SEG7 SEG-DX2-5-FP  :: - ]CHOICE {
~ = noPresence 01IDX2-5-FPI-N,
PRA | AR | HEF 2832 |WRIS] presence [1]DKe-5-FPI-P
25 FPI 1 G2 R1 ) SEOLENGE (
IDX2-5-FPI-N :: = SEQUENCE
251 i 1 @ |R/R fpi BIT STRING('0'B)
}
IDX2-5-FPI-P ::= SEQUENCE
fpi BIT STRING('1'B),
idx-5-1-fri  SEG-IDX2-5-1-FRI
SEG8 SEG-IDX2-5-1-FRI ::[:]CHOICE{

5 = = noRecurrence 01IDX2-5-1-FRI-N,
ele~ MN=ES HIET | IS | €532 recurrence [11IDX2-5-1-FRI-P
251 FRI 1 G2 | RI/R B
252 Target number | 28 G2 | RI/R 'DXZ*E_}}J*FR'*N o B?-%%%ﬁ%éo’m

idx2-5-2

BIT STRING(SIZE(28))

}
IDX2-5-1-FRI-P ::= SEQUENCE {

fri
idx2-5-2

idx2-5-1-fri

BIT STRING('1'B),

BIT STRING(SIZE(28)),

SEG-IDX2-1-4-1-FR




