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Goals

The aim of the Multilateral Interoperability Programme
(MIP) is to achieve international interoperability
of Command and Control Information Systems (C21S)
at all levels from corps to battalion, or lowest
appropriate level, in order o support multinational
(including NATQO), combined and joint
operations and the advancement of digitization in
the international arena.
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The MIP Solution
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MIP Organization

25 Nations & 1 NATO Organization
21 NATO, 3 PfP Nations & AUS
Allied Command Transformation (ACT)
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Voluntary Project
Technical specifications based on consensus
System-independent capabilities
No common funding
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MIP Baselines

MIP baselines developed incrementally based upon overlapping blocks
Meet new operational requirements
Respond to the lessons learned

Development phase
Analyze operational requirements
Define the MIP solution
Implement in national systems
Perform interoperability tests
In-service period

MIP Baseline 3
Initial draft specifications published in December 2006
Interoperability tests in September 2007
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MIP Information Exchange Data Model
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Evolution of the MIP Data Model
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Extensions in JC3IEDM 3.1

Capabilities
Air Force — Air Tasking Order (ATO)
Navy — Maritime Mine Warfare

CBRN — Chemical Biological Radiological Nuclear

Plans & Orders
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Extensions — Capabilities

OBJECT-TYPE-CAPABILITY-NORM

object-type-id (FK)
capability-id (FK)

OBJECT-ITEM-CAPABILITY

mission-primacy-code
guantity

object-item-id (FK)
‘ capability-id (FK)

ACTION-REQUIRED-CAPABILITY
action-id (FK) ‘

capability-id (FK)

index

mission-primacy-code
/ quantity
reporting-data-id (FK)

J

is-quantified-in /

guantifies

is-quantified-in /
quantifies

Lquantity ‘

is-quantified-in /

‘ quantifies

CAPABILITY

id

category-code
day-night-code
unit-of-measure-code

CAPABILITY-REFERENCE-ASSOCIATION

has-relevant-information-in .(capability-id (FK)

reference-id (FK)

( ?category-code

Lcategory-code

STORAGE-CAPABILITY
(id (FK) |

cargo-category-code
descriptor-code
condition-code
object-type-id (FK)

)

ENGINEERING-CAPABILITY
id (FK)

category-code
descriptor-code
facility-height-dimension
facility-length-dimension
facility-width-dimension
facility-type-id (FK)

)

FIRE-CAPABILITY
(id (FK) |

category-code
descriptor-code
weapon-type-code
ammunition-type-id (FK)

v

MOBILITY-CAPABILITY
(id (FK)

category-code
descriptor-code
terrain-type-code

)

SURVEILLANCE-CAPABILITY

(id (FK)

category-code
descriptor-code

MAINTENANCE-CAPABILITY
(id (FK)

|
SUPPORT-CAPABILITY
(id (FK) |

|
HANDLING-CAPABILITY
id (FK) |

category-code
station-count
level-code

category-code
descriptor-code

cargo-category-code
descriptor-code
action-code

_/

TRANSMISSION-CAPABILITY
(id (FK) |

category-code

descriptor-code
electronic-equipment-type-id (FK)
)

OPERATIONAL-CAPABILITY

(id (FK)

category-code
level-code
qualifier-code




Extensions — Air Force

FACILITY-TYPE

FACILITY

(id (FK)

identifies-the-major-building-types-in-a

O———

category-code category-code

primary-construction-material-code

base-identification-code-text

height-dimension
length-dimension

category-code width-dimension

major-building-type-id (FK)

AIRFIELD-TYPE

category-code

use-category-code (

AIRFIELD
(id FK) ‘

air-traffic-control-presence-indicator-code
hangar-area-quantity
instrument-landing-system-presence-indicator-code
international-civil-aviation-organisation-text
uisual-navigational-aid-indicator-code

J
RUNWAY APRON
(id (FK) ‘ (id FK)

|

lighting-presence-indicator-code
weight-bearing-capacity-quantity

‘ weight-bearing-capacity-quantity ‘

pavement-classification-number-count
pavement-type-code
pavement-subgrade-category-code
pavement-maximum-tyre-pressure-code
pavement-evaluation-method-code

_/

is-the-subject-of

RUNWAY-APPROACH-DIRECTION-ASSOCIATION
runway-id (FK) ‘

approach-direction-id (FK)

CONTROL-FEATURE

id (FK)

category-code

category-code

ROUTE-SEGMENT

APPROACH-DIRECTION

AIRSPACE-CONTROL-MEANS

(id (FK) ‘

(id FK)

‘ (id (FK)

category-code

mobility-code
mode-of-transportation-code
J

category-code

AIR-ROUTE-SEGMENT

category-c
angle-text

(id FK)

required-navigation-performance-code

civil-military-code
international-route-code
maintained-speed-rate
description-text

is-the-object-of

‘ transit-instruction-text

|\

ode ‘

_

MATERIEL
(id (FK)

category-code
serial-number-identification-text
lot-identification-text
hull-number-text
mine-requisition-case-number-text

category-code

INSTRUMENT-LANDING-SYSTEM
id (FK)

beam-width-dimension
glide-path-angle
magnetic-variation-angle
slaved-variation-angle

bearing-angle
threshold-crossing-height-dimension

slope-ratio .
landing-distance-dimension
takeoff-distance-dimension

FGAN

localiser-distance-dimension
distance-measuring-equipment-distance-dimension

_/

CONTROL-FEATURE-TYPE
id (FK)

tcategory—code J

iﬁtegory-code

ROUTE-TYPE

category-code

FACILITY-STATUS

id (FK)
object-item-status-index (FK)

category-code
demolition-status-code
enemy-activity-condition-code
mine-presence-code
occupation-program-indicator-code
operational-status-code
operational-status-qualifier-code
resenve-indicator-code
security-status-code
usage-status-code

category-code

AIRFIELD-STATUS

id (FK)
object-item-status-index (FK)

day-operations-code
flight-support-category-code
evaluation-indicator-code
maximum-nbac-throughput-count
maximum-nbac-park-count
maximum-wbac-throughput-count
maximum-wbac-park-count

>
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Extensions — Navy (1)

EQUIPMENT-TYPE
(id (FK) |

category-code
loaded-weight-quantity
unloaded-weight-quantity
maximum-height-dimensiol
maximum-length-dimensiol
maximum-width-dimension
fuel-capacity-quantity

category-code

‘ MARITIME-EQUIPMENT-TYPE

VESSEL-TYPE (id (FK)

id (FK)
category-code

category-code

subcategory-code

magnetic-degaussing-code-number-quantit:
prismatic-coefficient-ratio
dead-weight-quantity
draught-dimension
gross-registered-tonnage-quantity
height-above-the-waterline-dimension
propeller-count

propulsion-type-code
operational-displacement-quantity
maximum-speed-rate
acoustic-merit-index-quantity

category-code

SURFACE-VESSEL-TYPE SUBSURFACE-VESSEL-TYPE
‘ id (FK) | ‘ id (FK)

category-code
displacement-quantity
maximum—deck—load—quantitj

FGAN

category-code
dived-displacement-quantity
speed-cavitation-quantity
torpedo-loading-gear-indicator-code

GEOGRAPHIC-FEATURE-STATUS

id (FK)
object-item-status-index (FK) ‘

mine-presence-code

category-code J
surface—recirculation—indicator—codj

( ?calegory-code

SOLID-SURFACE-STATUS

id (FK)
object-item-status-index (FKJ

code

demolition-status-code
surface-condition-code
surface-firmness-code
\egetation-category-code
vegetation—subcategory—cods

LIQUID-SURFACE-STATUS

id (FK)
object-item-status-index (FK‘

LIQUID-BODY-STATUS

id (FK)
object-item-status-index (FK‘

bottom-current-rate
thermal-layer-depth-quantity
tidal-stream-rate
undewvater»visibility—quantit)j

surface-condition-code

sea-state-code
wave-direction-code

ACTION-RESOURCE-EMPLOYMENT

action-id (FK)

action-resource-index (FK)

index

category-code

category-code
azimuth-fire-angle
method-of-control-code
trajectory-fire-code

action-objective-index (FK)

ACTION-MARITIME-EMPLOYMENT
action-id (FK)

action-resource-index (FK)
index (FK)

coordinated-air-sea-procedure-code
number-runs-required-count
swept-lane-actuation-width-dimension
vessel-transit-instruction-code
vessel-transit-recommended-speed-rate
vessel-transit-longitudinal-spacing-dimension
group-vessel-transit-longitudinal-spacing-dimensiol
lead-vessel-name-text )
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Extensions — Navy (2)

FACILITY-TYPE

category-code
gory )

lﬁt&gory-cude

HARBOUR-TYPE
id (FK)

category-code

FACILITY

‘gemifies-the-major-building-types-in-a .(id (FK)

category-code

primary-construction-material-cod

base-identification-code-text
height-dimension
length-dimension
width-dimension
major-building-type-id (FK)

category-code

HARBOUR
id (FK)

airport-near-indicator-code
approach-channel-depth-dimension
biologically-secure-availability-indicator-codg
conwy-marshalling-indicator-code
day-limit-net-explosive-quantity
night-limit-net-explosive-quantity
degaussing-indicator-code
dirty-ballast-indicator-code
entrance-restrictions-ice-indicator-code
entrance-restrictions-swell-indicator-code
entrance-restrictions-text
estimated-time-of-arrival-indicator-code
fire-fighting-capability-code
fire-fighting-indicator-code
first-port-of-entry-indicator-code
fresh-water-availability-indicator-code
lash-indicator-code
lighterage-availability-indicator-code
maximum-vessel-draught-dimension
maximum-vessel-length-dimension
maximum-vessel-width-dimension
mean-tidal-current-rate
passenger-handling-indicator-code
persistence-code
owerhead-limits-indicator-code
pilotage-availability-indicator-code
pilotage-requirement-indicator-code
prevailing-wind-direction-code
prevailing-wind-maximum-speed-code
prevailing-wind-maximum-speed-rate
refuelling-availability-indicator-code
refuelling-location-text
refuelling-type-code
seasonal-detail-text
shelter-quality-code
tanker-facilities-indicator-code
tidal-mean-neap-range-dimension
tidal-mean-spring-range-dimension
tidal-text
transit-accommodation-indicator-code
tug-availability-indicator-code
turning-area-indicator-code
wehicle-handling-type-code

QUAY

id (FK)

container-handling-type-code
container-maximum-handling-length-dimensio
container-maximum-handling-weight-quantity
crane-offloading-lift-quantity
crane-offloading-type-code
day-limit-net-explosive-quantity
draught-dimension
maximum-deadweight-tonnage-quantity
night-limit-net-explosive-quantity
rail-capacity-count

rail-served-indicator-code

storage-code
vessel-maximum-beam-dimension

BERTH
id (FK)

deadweight-tonnage-quantity
depth-dimension

location-text
major-vessel-class-code
maximum-beam-dimension
maximum-capacity-quantity
maximum-vessel-count
day-limit-net-explosive-quantity
night-limit-net-explosive-quantit
rail-availability-indicator-code
roll-on-roll-off-indicator-code
turnaround-time-duration

JETTY

id (FK) |

day-limit-net-explosive-quantity
maximum-deadweight-tonnage-quantit
maximum-draught-dimension
night-limit-net-explosive-quantity
rail-capacity-count
rail-served-indicator-code
vessel-maximum-beam-dimension

ANCHORAGE
|id (FK) [

bottom-type-code
day-limit-net-explosive-quantity
draught-high-tide-dimension
draught-low-tide-dimension
moorings-type-code
night-limit-net-explosive-quantit
prevailing-wind-direction-code
vessel-tonnage-quantity

SLIPWAY BASIN

gradient-angle
location-text

|id (FK)

depth-dimension
location-text

deadweight-tonnage-quantit

)

DRY-DOCK
id (FK)
boat-lift-capacity-quantit
depth-dimension
location-text
marine-railway-size-cod




Extensions — Navy (3)

MINEFIELD
‘ id (FK)

category-code
identification-text
mine-spacing-dimension
destruction-datetime )

category-code

MINEFIELD-LAND MINEFIELD-MARITIME
id (FK) id (FK)

depth-placement-code depth-placement-code
function-code expected-vessel-transit-count
pattern-code function-code

persistence-code mmoe-initial-threat-probability-ratid
stopping-power-code detection-probability-ratio
- life-duration

mine-detailed-text
mines-laid-count

has bottom-natural-camouflage-code
subfunction-code

J

MINEFIELD-MARITIME-SUSTAINED-THREAT-MEASURE-OF-EFFECTIVENES

minefield-maritime-id (FK)
index ‘

has

planned-duration ‘
probability-ratio

[ ]
MINEFIELD-MARITIME-CASUALTY-ESTIMATE
minefield-maritime-id (FK) ’

index

average-count
given-transit-count

OBJECT-ITEM-STATUS

object-item-id (FK)
index

category-code
booby-trap-presence-code
emission-control-code
reporting-data-id (FK)

category-code

FACILITY-STATUS

id (FK)
index (FK)

category-code
demolition-status-code
enemy-activity-condition-code
mine-presence-code
occupation-program-indicator-code
operational-status-code
operational-status-qualifier-code
resenve-indicator-code
security-status-code
usage-status-code

category-code

MINEFIELD-MARITIME-STATUS

id (FK)
index (FK)

code

colour-code
expected-level-mcm-code
mines-detected-quantity
mines-detected-count
mine-zone-risk-code
seeding-code
swept-depth-quantity
threat-ratio
mine-detection-code
mines-count

MATERIEL-STATUS

id (FK)
index (FK)

category-code
body-colour-code
marking-code
marking-colour-code
demolition-status-code
imo-compliant-indicator-code
operational-status-code
operational-status-qualifier-code
operational-status-mode-code
resenve-indicator-code
safety-status-code
usage-status-code

buoy-malfunction-code

category-code

MINE-STATUS

id (FK)
index (FK)

mine-buried-ratio

code

air-drop-effect-code
maritime—mine—qualiﬁer—cods




Extensions — CBRN

EQUIPMENT-TYPE
(id (FK) ‘

category-code
loaded-weight-quantity
unloaded-weight-quantity
maximum-height-dimensio
maximum-length-dimensiol
maximum-width-dimension|
fuel-capacity-quantity

J

( ?category-code

CBRN-EQUIPMENT-TYPE

category-code

CONSUMABLE-MATERIEL-TYPE
id (FK)

category-code
subcategory-code
hazard-code
issuing-element-code
issuing-count
issuing-unit-of-measure-code
issuing-weight-quantity
perishability-indicator-code
united-nations-number-code

J

category-code

ACTION-EVENT
id (FK)

category-code
gory ®

category-code

CBRN-EVENT
(id (FK)

category-code
subcategory-code
alarm-result-indicator-code
confirmation-test-indicator-cod
materiel-container-type-code
materiel-container-total-count

category-code

CHEMICAL-BIOLOGICAL-EVENT
id (FK)

category-code

release-category-code

spill-size-code

release-height-dimension
wlume-concentration-quantity
surface-deposition-quantity
atmospheric-particle-concentration-quantit
mass-fraction-concentration-quantity

RADIOACTIVE-EVENT
(id (FK)

category-code

dose-quantity

dose-rate
dose-rate-trend-code
wolume-concentration-quantit:
surface-deposition-quantity
relative-decay-rate-code

_

category-code

RADIOLOGICAL-EVENT
(id (FK)

Lrelease—category—code J

NUCLEAR-EVENT

category-code

isotope-concentration-ratio|

category-code

CHEMICAL-MATERIEL-TYPE BIOLOGICAL-MATERIEL-TYPE

(id (FK) | (id (FK)

|

NUCLEAR-WEAPON-EVENT
id (FK) ‘
‘ flash-to-bang-duration

RADIOACTIVE-MATERIEL-TYPE
(id (FK)

category-code
subcategory-code
persistency-code

category-code
subcategory-code
persistency-code

crater-width-dimension
yield-group-code
yield-quantity

crater-presence-code
category-code
Lprimary-radiation—code




Extensions — Plans & Orders

MIP Tactical C2IS Interoperability Requirements:
The MIP Solution shall support the exchange of
A complete Plan or Order
Elements of a Plan or Order
Structure according to STANAG 2014

Header, main body, annexes, appendices,
paragraphs, subparagraphs

Content:
Free text
Overlays
Action tasks
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Data Exchange Mechanism

All MIP gateways form a distributed database

Data exchange via publish/subscribe mechanism
Partial replication of database content

Based on subscriptions of Operational Information Groups
(OIGs)

Predefined OIG categories
Friendly and Neutral (Non-Aggregable / Organizational)
Enemy and Unknown (Uncorrelated / Correlated)
Globally Significant
Plans & Orders

With specific content and distribution rules
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DEM in Baseline 3

Challenges
Simplified technical implementation
Easier administration and operation
Enhanced reliability and robustness
Reduced bandwidth requirements

Improvements
Automated connection information exchange
Revised and simplified DEM protocol stack
Reduced number of optional features
Features for (future) backward compatibility
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Connection Information Exchange

MIP Gateway Information

<?xml version="1.0" encoding="utf-8"?>
<DEMConnectioninfoDoc>
<scope>ANNOUNCE</scope>
<DEMConnectioninformation>
<NodelD>261000001</NodelD>
<ReplicationNodelPAddress>192.168.10.80</ReplicationNodelPAddress>
<ReplicationNodePort>53343</ReplicationNodePort>
<ResponsibleOrgName>FKIE</ResponsibleOrgName>
<DEMVersionNumber>DEM-3.2</DEMVersionNumber>
<DataModelVersionNumber>JC3IEDM-3.1a</DataModelVersionNumber>
</DEMConnectionIinformation>
</DEMConnectioninfoDoc>

Offline and automatic connection information exchange
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Automatic Connection Information Exchange

MIP LAN

Reply

Connection Information

Broadcast

Connection Information
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Operational Data Exchange
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Summary

Extensions to the MIP Data Model
Merger of MIP C2IEDM and NATO Corporate Data Model
Additional joint requirements considered for air force and navy
Plans and orders

Revised Data Exchange Mechanism
Simplified technical implementation
Easier administration/operation of MIP gateways
Enhanced reliability and robustness

Draft specifications available at http://www.mip-site.org

MIP tests starting in September 2007
MIP Test Reference System to support automated testing
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http://www.mip-site.org/

Thank you for your attention!
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