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ABSTRACT: The emergence of numerous command and control (C2) systems and simulators necessitate the
standardisation of interfaces and the definition of scenarios to facilitate their efficient co-existence. This paper
comments on the activities of the Smulation Interoperability Standards Organization (9S0) in this area and the
applicability to South Africa. It specifically addresses Battle Management Language (BML) as a means to establish a
common operational picture between C2 systems and simulators as well as the use of Military Scenario Definition
Language (MSDL) to provide a standard mechanism for sharing Military Scenarios independent of the application
generating or using scenarios. It concludes with comments on the feasibility of establishing these as standards within
the Command and Control and Smulation environment in South Africa.

1 Introduction shared, common operational picture [1]. MSDL is
intended to provide a standard definition languége
Various command and control (C2) systems an€élefining military scenarios independent of the &gtion
simulations exist independently within the Southriden ~ generating or using the scenario [2]. Both langsatave
defence environment.  While each C2 system dlefined data models, with BML extending the Command
simulation is aimed at providing solutions to sfieci and Control Integrated Data Exchange Model (C2IEDM)

problems posed at different system levels, it fSadilt to  [3] @s its logical data model and MSDL developiny a
envisage that these systems or simulations wilratpe XML based schema. The CZ2IEDM is a data model
unilaterally within the joint or combined environme @applicable to C2 as well as to modelling and sirthoife
Current simulation definition formats and interfaghat issues and is maintained by the Multilateral
are used within the South African environment aom n Interoperability Program (MIP). There are common
standard and closely coupled to the simulationsy théelements between the two languages, and both
support. This close coupling severely limits tiaring development groups collaborate to develop compatibl
of scenarios as well the interconnection of theiowar Standards.
simulations that exist.

This paper provides an overview of each of these
The Simulation Interoperability Standards Orgamisat anguages and comments on the feasibility of emptpy
(SISO) has established two Product Development @routhem as a standard within the South African defence
that address Battle Management Language (BML) hed tindustry. A case study will be used to demonstthte
Military Scenario Definition Language. BML is used a need for standardisation.
means to establish a common operational pictunedsst
C2 systems and simulators. MSDL is used as a

mechanism for sharing military scenarios indepeh@én 2 Current Simulator interfaces and
the application generating or using the scenarios. Scenario Definition Formats

BML is the unambiguous language used to command a
control forces and equipment conducting militar
operations and provide for situational awarenes$ an

ICf’ﬂe integration of two C2 simulators is described6].
Yhe simulators that were integrated were the Virtua



GBADS Demonstrator (VGD) and BattleTek. VGD is aframework be adopted for C2 modelling in the South
suite of software, developed by the Council foreGtific  African context.
and Industrial Research (CSIR), which supports both

constructive and virtual simulations of many-on-wanThe existing scenario definition format used by V@D
engagements.  BattleTek is a constructive simulatefescribed in detail in [8]. A brief overview ofistformat
developed by CyberSim to support war simulatiofollows here. The existing scenario definition rfat
exercises on the different levels of tactical cammh[6].  ysed by VGD is based on an XML encoding scheme. A
simplified XML encoding scheme is used consistirig o
The integration required the initial exchange ofrewio  elements with attributes and child elements. Etgme
information, as well as the exchange of tacticatontent is not used to simplify reading and decgdh
information at during simulation execution. In sthi XML elements. Although the encoding scheme is well
integration, the scenarios were created indepelydentormed, it does not result in valid XML documenisce

within each simulation environment, each usingoM& o explicit XML schema is used. This is not neaeis
format to store the scenario information. LinkZAasv an 0pt|ma| choice, since it requires careful usethsf

used as an interface protocol between the two sitons.  format in terms of structure and content [8].

LinkZA is a tactical data link standard that sugpahe |nteroperability is also limited as a result. Tallshows
exchange of tactical information between C2 systéins the existing elements addressed by the currentdbrm
the command and control of joint operations [4]. The existing scenario definition format only spiesifthe
configuration of a fixed set of entities and doest n
VGD has also been integrated with the Air PictureD provide the capability to convey new informatioit. is
System (APDS). APDS is a C2 system developed bjyys referred to as a format, rather than a languag
Grintek Integrated Defence Systems (GrIDS) to digpl o . o
an integrated situational awareness picture aimed bable 1: Existing Scenario Definition Format Elertsen

satisfying civil and defence related needs. Ins thil8l

integration, the Asterix protocol [5] was used txept Category Description

aircraft tracks from APDS, and create virtual aftr [ Metadata Captures version information and author

within the VGD simulation environment. Again details.

scenarios were created and stored independenthinwif Defended Indicates position, type, criticality and

each environment. Assets boundaries associated with each asset.
Multiple assets may be defined.

A three dimensional (3D) visualisation tool develdms | Battery All equipment, including effectors, sensors

part of the VGD suite currently uses an interfaaselnl on and operator terminals are captured. It

includes organisation, type, affiliation and
areas of responsibility. Configurations and
activations to some external systems are

XML. This interface consists of a set of predefineéML
elements and attributes that specify the statenoéraity

at a given time. The tool provides a means toalise an included as well.
engagement in an immersive virtual environmentThreat All aircraft, irrespective of affiliation ar
Although the 3D visualisation tool was developedag specified here. References are made to flight
of the VGD suite of software, it has been writte a profiles, stored in a separate configuration
stand alone application and is a resource that lman This allows “libraries” of threat profiles to
shared between the defence industries. be used and reused.

Air zones To define prohibited and restricted aines

that aid target hostility classification (tactica
doctrine). Tunnels and lanes are also
included in this section.

It was recommended in [6] that standardisation raf t
scenario definition format should receive attentiorhis
will allow scenario definitions to be created ardhred

. . . - . . Areas These are effectively overlays that are
instead of using multiple copies created in differe scenario specific for visualisation and
formats. planning aid.

Sectors Segments of circles that are used during [C2
Furthermore, the exchange of simulation contrpLine of sight| Scenario specific pre-generated line of sight
information is not supported by LinkZA. In thi§ maps maps used for planning and visualisation.
integration [6], no time synchronisation betweere th Visualisation | Visualisation parameters that are scenario
simulators was performed, but if such simulationtoal | Specifics specific. _
functions need to be exchanged, then LinkZA cargot | Terrain Terrain definition for the scenario.
used without defining special messages. The pm)b|3Execut|on Configuration for the distributed or non-

distributed execution of a scenario.

with defining special messages for exchanging st
control is that this approach limits interoperapiland it
was therefore recommended in [6] that a unified




3 MSDL Overview

MSDL intends to serve the international command arn
control and simulation domains with data repredema

and file format standards to define military scémar
information that can be read by MSDL compliant Jive

virtual or constructive simulations (Figure 1) [9].
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Figure 1: Scope of MSDL

MSDL uses the 5W concept (Who, What, When, Wher

MSDL Description

Element
dTactical Provide for the definition of contrql
Graphics measures in MSDL. Graphics can be linked

to specific overlays.

MOOTW Similar to tactical graphics but to for non
Graphics war operations, such as peace keeping.
Threat To specify non-military threats that lin

KS
with MOOTW.

and Why) to support the identification, storage an
description of military entities, activities thatarc be
performed by these entities and the relationshgte/éen

these entities.

A short overview of the elements covered by MSDL is

presented in Table 2.
Table 2: Primary MSDL Elements (adapted from [1])

Organisations

generally relates to simulated entities ¢
units to the simulated force
Communication  network and  uni
equipment relations are also specified.

MSDL Description
Element
Options Used to specify task organisations, data
standards and application specific options.
Plans Contains scenario descriptive informatjon
and executable courses of action.
Environment | Covers scenario time, terrain and wezath
data.
Force All participating forces are defined with
Structure their  respective  structures, including
associations.
Task To define equipment and units. Equipment

nd

D.

mechanism to link tactical graphics

Installations Identifies military installations arsymbol
modifiers.

Overlays Dedicated and custom (user-defined)
overlays are supported. It provides | a

[o

specific layers that may be displayed.

3.1 Mapping a Current Scenario Definition
Format to MSDL

As a case study, each item in the existing scenario

definition format presented in Table 1 (as usedVk3D)

was considered and mapped against a corresponding

suitable definition in the MSDL language. The tesi

this mapping is presented in [8] and summarised in

Table 3.

Table 3: Mapping the existing VGD Scenario Defniti
Format to MSDL [8]

Existing Explicit Comment
Format MSDL
Element Support
Metadata No Extend MSDL.
Defended No Extend all relevant MSDL
jAssets elements. In the interim use a
referenced, external file.

Battery Mostly | Some vital parameters cannot
be encoded.

Threat Partial Aircraft can be defined, but
flight path definitions not
explicitly supported. Anchor
points (tactical graphics) may
be used with Waypoints from
MIL-STD-2525B.

Air  zones, Yes Used in conjunction with MIL-

tunnels, STD-2525B. Translation

lanes, areas between symbology and area

and sectors types necessary. Associated
user-defined overlay names are
indicative of the area type or
meaning.

LOS maps Yes Similar to Areas.

Visualisation No Non-critical and simulator

specifics specific, store in an external,
referenced file.

Terrain Yes Data source specified as free
text name.

Execution No Non-critical and simulator
specific, store in an external,
referenced file.




4 BML Overview Every term within the language must be unambigyousl
defined and rooted within military doctrine. BMLust

BML intends to serve the international command an@”OW different doctrinal VieWpOintS of services mations
control, simulation (live, virtual and constructiyeand to be defined and this is conveyed by a glossartgmhs
robotic domains with doctrinal, data representationi and definitions. The Representation View structuaad
protoco| standards to communicate StrategicY Omt relates the terms defined in the doctrine in Sumﬁthat
and tactical orders to superiors, peers and sutatet they result in the description of executable missiand
(Figure 2). While BML is intended to be antasks. The Protocols View standardise the way the
interoperability standard between C2 systems arfifscription of the executable tasks is transpdrd the
simulations, there are also operational benefitsva. BML implementation to the target system (C2 or
BML formally defines an unambiguous common joingsimulation). In the emerging net-centric operadion

doctrinal language enhancing the conduct of jointvell ~environment, web based standards offer candidate
as combined operations. protocols, and in particular, XML is consideredlie a

currently accepted standard for data descriptiGh [1

C4ISR C4ISR 4,1 BML - Doctrine View
System SYEIE The doctrine view is glossary comprising of ternmsl a
BML their unambiguous definitions, as well as the seurt
(orders & Situational these definitions, and is aligned with the manuaisl
Information handbooks used to define doctrine. The view pesiftr

a definition of doctrine, and so does not implemant
single doctrine only, but rather allows differemdcttinal
viewpoints of services or nations to be definedhe T
v v v purpose of the doctrinal view is to define differen
doctrines in a standard from.

Simulation Simulation Simulation

4.2 BML - Representation View

Figure 2: Scope of BML The representation view structures and relatedetras

agefined in the doctrinal view in such a way thaéyth
result in the description of executable missiong &@sks.

he Representation view structures, describes and
orchestrates these tasks into missions. Furthernibe
representation must comprise military means, witiah
be real units or platforms, or simulated entities.

BML must formalise concepts such as the "Who, Wh
When, Where and Why" (5W) information needed t
command and control forces. These principles fe¢o
three views shown in Figure 3 being defined [11].

The prototype development for BML currently uses th
C2IEDM as the underlying data model.

Terms rooted in
Military Doctrine,
such as
AAP-6

XML

Web Services 4.3 BML - Protocols View

Grid Services
The use of XML as a standard for data descript®n i

_— Interoperabilit
widely accepted by the C2 community, as well as the

Figure 3: BML Views: simulation community. XML forms the foundation for
Doctrine, Protocol and the protocol view.
Representation [10]

Communications protocols are needed in order to
communicate the necessary data between C2 systains a
simulators. The protocol view standardises the theey
description of executable tasks is transported fitbm
BML implementation to the target system, be it a C2
device or a simulation.

Representation

Command & Control
Information Exchange
Data Model (C2IEDM)




4.4 Pros and Cons of BML 6 References

BML is a well-defined language for representing a
commander’s intent and conveying orders to opematio
forces, be they live, constructive, or virtual. BM
provides a standard (semantics and syntax), unambgy
automated means to exchange individual data elesnent
representing battle management entities, among C2
systems and simulations, facilitating interopeigpil
between the various C2 systems and simulationsettist
within the South African C2 and simulation enviraemh

The principle risk in the BML standards approacthit a
standard data exchange model must be adopted within
South African C2 and simulation environment, ratin
each party in the industry using a unique data
representation.

5 Conclusion

An attempt has been made to translate the existing
scenario definition language to an MSDL compatible
format [8]. While Table 3 shows that it is feasiltd map

an existing scenario definition format to MSDL, som
elements of the existing format (such as the defénd
asset) are not considered by MSDL. It is appredi&iat
MSDL may not have been aimed at tactical air defenc
engagement scenarios, but rather higher-level sitionls.
These simulations, such as war-gaming and theae-|
simulations, often rely on aggregated entitiehemathan
detail tactical information, in scenario definit®nin
order to support MSDL-based scenario definitionshia

C2 tactical simulation environment in the interim,
external referenced scenario elements and custdmise
overlays have to be employed with appropriate MIL-
STD-2525B symbols.

A translation effort similar to that carried out MSDL
needs to be performed with BML. The existing ifdee
protocols need to be mapped to elements within BML.

Both MSDL and BML are emerging specification and ar
still under development. It is recommended intf@&t a
unified framework be adopted for C2 modelling withi
South Africa as C2 modelling and simulation isl stilits
infancy within South Africa. Adopting MSDL and BML
as interoperability standards allow the South AsfinicC2
modelling and simulation communities to not only
standardise on an internationally accepted inteatpkty
standard, but also to actively contribute towartle t
development of the standard.
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