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Example Systems

e SAFIR

» C2:SIR, SICF, BCIP 5.4

» M&S: APLET, SWORD, JSAF
e COMELEC FRA-DEU

» C2: SICF, FIS-H

» M&S: SWORD, KORA

e MSG Experimentation

» C2: SICF, ICC, 9LANDBMS, SITAWARE, ESRI COP Viewer, JADOCS,
ISIS, CAPES, C2PC, JCHAT, TALOS

» M&S: APLET, JSAF, OneSAF, VBS2
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Specific Examples

o |CC—-IJSAF
> ICC
> JSAF

e System overview for each of the chosen systems
e System interface

e Specifics for C2Sim, e.g. bolt-on translator, i/f to WS, message
sets, etc

e Video
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Air Operations Messaging Capability
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Specific Systems — ICC

e |CC— NATO Integrated Command and Control — software for
air operations

» This is an Air Campaign planning tool widely used in NATO
» |t can generate ACOs, ATOs and ACMREQs
» |t can be integrated with a targeting tool (JTS/FAST)

» It can be used to display a Recognised Air Picture and Common
Operational Picture from operational feeds

» |t can integrate with ISTAR assets, e.g. using the CSD

ACO - Airspace Control Order

ATO - Air Tasking Order

ACMREQ - Airspace Control Measure Request

JTS — Joint Targeting System

FAST — Flexible Advanced C2 Services for Time-Sensitive Targeting '

CSD - Coalition Shared Database
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ICC — The User Interface

C-BML test database NATO UNCLASSIFIED|
‘Eile ATO Setup 2:Resources 3:Targets 3:ACO 3:Areas 3:Gen.Areas 3:FAOR 3:Airbases 3:TRP 6:Missions 7:Report 8:AOD SPINS Window Help

2 1: ATO Overview 1 B4 | 2: Resources B B3| 4 1cC Map# @) x|

From:[230600Z AUG 2015 To:[010000Z OCT 2015 A Unts| SAMIGBAD Urits | Rador ASAC Units | File Map View Layers Tools Help
PRAFT (RICTHAL Polensed: Blls 1 jmit ©  [vane |Base | J Role #AC/AC Type |#Sor|=Tasked+ Remain Comment ] Ol e el 4l e
-142 2Rl ) = 4 @lal 2| oo

2

Jl’lﬂ 1 (10 msn, 18 srt)
+} .7 asEao - @,
@2, o

e Resources

l—

2 Resources 1 ATO Over:

TaskOrg

EN ST

I
H a, v
i [E2] TarumS]M:o Arm}oanAms]eras]mmm]mP]
E &y # |11t Ta P R |Tgt Hame lcc |cat |Role |DMPI DMPI Hame
3 1 TGTL % 12 = a p
(o 2 2 TCTZ Js 2
o 3 3 T6T3 fra TET3
9 N2 4
S 5 5 TGTS [\H 5
6 6 TGT6 N2 3

o
4

Upd: - PTL Plan: Test_PTL

T
Shouing 6 of 6 ew: view 1 100 NM

: Mission Editor

Role/Type* 0CA | /|[sEAD ﬂ

Tasks /Route | ATO for Msn | Control & Frequencies | Task Notes | Refuelling| nfo |

. . I ° 00 Me e ! : :
Missiono.:[4451 | HIERERIR Type p/a 1a |TOT/T0S|TTLS |NLT  |Dist Hin|Speed Kts Loiter Prof. |Fuel Begin| J
UnitBase* [VFA-106 [KARS 2] [1 ][} ToBas KRS 1155 0 420 10900

H
4z0 H 7400
H 7000
H 6500

ERIEPNSAE2 ¥ WPA 1202
3 |2 CORRIDG PB

Status'  tasked | /]

Alert/status _| Ground Alert /

Editor

L 6: Planne Missions 5: Mission Editor 4: IC

7 I H
——— !, © !, % z Eggiggﬁ WPG 1324 623 420 4600
comaopkg [ 2| juar [ 2] M ;
Calisign AUl 61 2] [5 [FREA_STH @ station Profile Height High | /
w12z [ WA 2] | yafFERDT | 2]2] 2 |TOS[Ee1240 48] Clear(Unfix) |Stay| 20 TTLS[ZE1300 ellPrior. .
Bt e 2 FLEsoob. /|

Tote  [ATO Message Help |/Search

L e | . .
ATOMsg | ATO:ATO_1in_ato_1_orig_draftato| /| i | —
[EXER /ADAMSTEST/ / 8 — = E ot

ATOHTML |b1sG1D/AT0/ADANS . C-BML. TEST/23/AUG// =
Flow |[MPH/CLASSIFICATION:NATO UNCLASSIFIED/ICC ATO:1// E—
[AKNLDG/YES// i
Previewer |[TIMEFRAN/FROMN: 230600ZAUG2015/T0: 010000Z0CT2015/AS0F: 101401ZSEP2008// Soweein) N 6| L L i |
""" | lAMPN/ATO HEADER/
Generate |————
% 7
3 DATABASE I I |27326/11:50:08 7

LS-141 - C2 to Simulation Interoperability (C2SIM)




CANTIC TREATY ORGANIZAL 10 IN \
SCIENCE AND TECHNOLOGY ORGANIZATION organization

ICC Tasking (C-BML Order) Translator
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Specific Systems — JSAF

e JSAF —Joint Semi-Automated Force simulation
» This can be modified for C2-Sim because:
" |t can be initialised with structured data
= |t has behavioural models for Units, Entities and Equipment
* There is an accessible dynamic tasking interface (not scripted)
» ‘Front-end/Back-end’ MVC distributed architecture (not Server/Client)
» HLA FOM already includes:
= Tasking Interactions:
— Tasking State
— Tasking Parameters
— Background Parameters
— Behaviour Status

LS-141 - C2 to Simulation Interoperability (C2SIM) Slide 11



SCIENCE AND TECHNOLOGY ORGANIZATION

JSAF — The User Interface

organization
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SCIENCE AND TECHNOLOGY ORGANIZATION organization

JSAF Tasking (C-BML Order) Translator

Internal format
with permanent
or transient
storage
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Reporting

e Simulation provides Ground Truth
e Reports to C2 provide Perceived Truth

» Latency, sampling frequency, sensor errors, identification
errors, etc increase inaccuracy

e C-BML reports:

» Positions, Tracks, Event locations — Should be displayed
graphically on a map display

» Other status, e.g. Logistics, Mission reports, Acknowledgements
— Better displayed in a written list

e A C2display, say of a COP, is merely an extension of the
operator’s memory
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Reporting (cont)

e Need to get symbology correct, MSDL is helpful here as it can
include 2525D symbol codes for units/equipment

e Mapping to operational message sets is important, not all use
2525D codes, e.g. OTH-Gold

e QOverloading C2 systems and middleware with reports is a
potential difficulty:
» May need to throttle, filter or sieve reports
» May need to be controlled on both or either side of server

e Timestamping of reports is a challenge
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Supporting Approaches

e DSEEP Overlay for C2Sim
e SISO Guide to Scenario Development
e M&S and C2Sim as Services

LS-141 - C2 to Simulation Interoperability (C2SIM) Slide 16




SCIENCE AND TECHNOLOGY ORGANIZATION organization

C2Sim DSEEP Overlay

e Distributed Simulation Engineering and Execution Process

e Developed by MSG-085 to help capture the systems
engineering processes required to support a C2Sim
federation, particularly the System Design Agreements

e Recommendation of MSG-085 is to use a C2Sim DSEEP
Overlay when developing complex federations

e Lends itself very well to Agile development methods
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A C2Sim DSEEP Overlay
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Guideline on Scenario Development

Operational
Scenario

A\

User

Refine >

Conceptual
Scenario

A\

M&S
Experts

Refine >

e SISO Guide (currently in draft, Aug 2015)

e C-BML identified as having a role in formal
scenario specification for Operational and
Executable scenarios

e Refinement processes may require extra data
definitions over and above what C2Sim supplies
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Executable
Scenario
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Operator

organization

%’ Simulation Imemperablllty

SISO-GUIDE-XXX-YYYY
Guideline on Scenario
Development for Simulation
Environments
Version 0.4 DRAFT
20 Nov 2014

Prepared by
GSD PDG
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M&S as a Service

e NATO MSG-136 research programme is investigating cloud-
based computing systems to support M&S as a Service

» Clients access Services, Platforms and Infrastructure ‘in a cloud

environment’

e What is require to extend this to include C2Sim as a Service?

Cloud Computing

LS-141 - C2 to Simulation Interoperability (C2SIM)

-
Saas
Web Applications e.g. Email,
L RUIs, SWE, Web =Based CGFs...

Cloud Clients
Web Browsers, Mobile App:s Thin Clients...

-

Paas

Execution runtime, Databases, Web

L Servers, Web Apps, Web Services...
>

laas
Apps and Services hosted on Virtual Machines,

L Servers, Storage, Load balancers, Network...
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C2Sim as a Service

e (C2Sim Interoperability Services are needed to support:
» Initialisation, development, validation, storing, merging and distribution

» Exchange of C2Sim messages — push/pull, pub/sub, unicast, multicast, broadcast
= Addressing, Routing, Acknowledgement, Error-handling

Logging, replay and analysis of C2Sim messages

Augmentation of C2Sim messages, e.g. adding common metadata
Modification of C2Sim messages, e.g. timestamp shifting
Translation of C2Sim messages, e.g. between different ‘dialects’

YV V V VY

Exercise Management

= Coordination/monitoring of participants — which sites/players are joined, their
capabilities, status, etc

= Coordination/monitoring of applications — which applications are joined, etc
= Security — which data is it possible to exchange and with whom?

= Time management

= Federation agreements

* Need to provide service profile meta-data to permit registration, discovery and execution
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