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Objectives of MIP

“The aim of the Multilateral Interoperability 
Programme (MIP) is to achieve international 
interoperability of Command and Control Information 
Systems (C2IS) at all levels from corps to the lowest 
appropriate level, in order to support combined and 
joint operations; […] MIP meets the requirements of 
the Land Component Commander of Allied Joint and 
Combined Operations (including Article 5 and Crisis 
Response Operations).”

„MIP TACTICAL C2IS INTEROPERABILITY REQUIREMENT“ (MTIR, 2004)
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MIP Solution

Common Data Model: C2IEDM / JC3IEDM
Common Exchange Procedures: DEM / MEM
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REQUEST-ANSWER-ELE
request-id (FK)
request-answer-index (F
reporting-data-id (FK)

REQUEST-ANSWER
request-id (FK)
request-answer-index

request-answer-category-c
reporting-data-id (FK)

REQUEST
request-id (FK)

request-category-code
request-immediate-interest-indicator
request-latest-answer-date
request-latest-answer-time

CONTEXT
context-id

context-category-code
context-name
context-security-classification

MOBILITY-CAPABILITY
mobility-capability-id (FK)

mobility-capability-category-c
mobility-capability-terrain-type

FIRE-CAPABILITY
fire-capability-id (FK)

ammunition-type-id (F

ENGINEERING-CAPABILITY
engineering-capability-id (FK)

engineering-capability-facility-height-
engineering-capability-facility-length-
engineering-capability-facility-width-d
facility-type-id (FK)

ACTION-REQUIRED-CAPABI
action-id (FK)
capability-id (FK)

action-required-capability-qu

OBJECT-ITEM-TYPE
object-item-id (FK)
object-type-id (FK)
object-item-type-ind

reporting-data-id (FK

ACTION-TASK-STATUS
action-task-id (FK)
action-task-status-index

action-task-status-category-code
action-task-status-completion-fracti
action-task-status-planning-indicato
action-task-status-progress-code
action-task-status-amend-timing-co
reporting-data-id (FK)

ORGANISATION-ACTION-ASSOCIATIO
organisation-id (FK)
action-id (FK)
organisation-action-association-index

organisation-action-association-catego
organisation-action-association-effecti
organisation-action-association-effecti
organisation-action-association-intent-

MINEFIELD
minefield-id (FK)

minefield-depth-placement-
minefield-mine-spacing-dim
minefield-pattern-code
minefield-persistence-code
minefield-purpose-code
minefield-stopping-power-c

ACTION-CONTEXT
action-id (FK)
context-id (FK)
action-context-index

action-context-category-co

CONTEXT-REPORTING-DATA-ASSOCIATIO
context-id (FK)
reporting-data-id (FK)
context-reporting-data-association-index

context-reporting-data-association-category

REPORTING-DATA
reporting-data-id

reporting-data-accuracy-code
reporting-data-category-code
reporting-data-counting-indicator-code
reporting-data-credibility-code
reporting-data-reliability-code
reporting-data-reporting-date
reporting-data-reporting-time
reporting-data-source-type-code
reporting-data-timing-category-code
reference-id (FK)
reporting-data-reporting-organisation-id

CORRIDOR-AREA
corridor-area-id (FK)

corridor-area-width-dimensio
corridor-area-centre-line-id (

SURFACE-VOLUME
surface-volume-id (FK)

surface-volume-defining-surface-id 

VERTICAL-DISTANCE
vertical-distance-id

vertical-distance-category-c
vertical-distance-dimension
vertical-distance-precision-

HOLDING
object-item-id (FK)
object-type-id (FK)
holding-index

holding-operational-qua
holding-total-quantity
reporting-data-id (FK)

EQUIPMENT-TYPE
equipment-type-id (FK)

equipment-type-category-code
equipment-type-loaded-weight-qua
equipment-type-unloaded-weight-q

CONSUMABLE-MATERIEL-TYPE
consumable-materiel-type-id (FK)

consumable-materiel-type-category-code
consumable-materiel-type-subcategory-code
consumable-materiel-type-hazard-code
consumable-materiel-type-issuing-element-code
consumable-materiel-type-issuing-quantity
consumable-materiel-type-issuing-unit-of-measu
consumable-materiel-type-issuing-weight-quant
consumable-materiel-type-perishability-indicato

VISIBILITY
visibility-id (FK)

visibility-category-co
visibility-direction-co
visibility-range-dime

CONTROL-FEATURE-TYPE
control-feature-type-id (FK)

control-feature-type-category-co

GEOGRAPHIC-FEATURE-TYPE
geographic-feature-type-id (FK)

geographic-feature-type-category-c

ACTION-FUNCTIONAL-ASSOCIATION
action-functional-association-subject-actio
action-functional-association-object-action
action-functional-association-index

action-functional-association-category-cod

ACTION-EVENT
action-event-id (FK)

action-event-category-co

ACTION-TASK
action-task-id (FK)

action-task-category-code
action-task-activity-code
action-task-minimum-duration
action-task-estimated-duration
action-task-maximum-duration
action-task-planned-start-date
action-task-planned-start-time
action-task-start-qualifier-code
action-task-planned-end-date
action-task-planned-end-time
action-task-end-qualifier-code
action-task-priority-code
action-task-detail-text
candidate-target-list-id (FK)
organisation-structure-root-organisation-id
organisation-structure-index (FK)

UNIT-TYPE
unit-type-id (FK)

unit-type-category-code
unit-type-arm-category-code
unit-type-arm-specialisation-code
unit-type-supplementary-specialisation-code
unit-type-general-mobility-code
unit-type-qualifier-code
unit-type-size-code
unit-type-principal-equipment-type-id (FK)
unit-type-supported-military-organisation-type

UNIT
unit-id (FK)

unit-formal-abbreviated-nam

OBJECT-ITEM-CAPABILITY
object-item-id (FK)
capability-id (FK)
object-item-capability-index

object-item-capability-mission-prima
object-item-capability-quantity
reporting-data-id (FK)

OBJECT-TYPE-CAPABILITY-NORM
object-type-id (FK)
capability-id (FK)

object-type-capability-norm-mission-prima
object-type-capability-norm-quantity

CAPABILITY
capability-id

capability-category-code
capability-subcategory-cod
capability-day-night-code
capability-unit-of-measure-c

OBJECT-ITEM
object-item-id

object-item-category-code
object-item-name
object-item-alternate-identification

OBJECT-TYPE
object-type-id

object-type-category-code
object-type-dummy-indicator-c
object-type-name

ACTION-EFFECT-ITEM
action-id (FK)
action-effect-index (FK)

action-effect-item-fractio
object-item-id (FK)

ACTION-EFFECT-TYPE
action-id (FK)
action-effect-index (FK)

action-effect-type-quanti
object-type-id (FK)

OBJECT-ITEM-OBJECT-TYPE-ESTABLISHME
object-item-id (FK)
established-object-type-id (FK)
object-type-establishment-index (FK)
object-item-object-type-establishment-index

object-item-object-type-establishment-effectiv

ACTION-OBJECTIVE-ITEM
action-id (FK)
action-objective-index (FK)

action-objective-item-category-
candidate-target-list-id (FK)
candidate-target-detail-index (F
object-item-id (FK)

ACTION-OBJECTIVE-TYPE
action-id (FK)
action-objective-index (FK)

candidate-target-list-id (FK)
candidate-target-detail-index 
object-type-id (FK)

ACTION-RESOURCE-ITE
action-id (FK)
action-resource-index (

object-item-id (FK)

ACTION-RESOURCE-TYPE
action-id (FK)
action-resource-index (FK)

action-resource-type-quantity
action-resource-type-apportionment-frac
object-type-id (FK)

FACILITY
facility-id (FK)

facility-category-code
facility-primary-construction-material
facility-height-dimension
facility-length-dimension
facility-width-dimension

FACILITY-TYPE
facility-type-id (FK)

facility-type-category-co

OBJECT-ITEM-ASSOCIATION
object-item-association-subject-object-item
object-item-association-object-object-item-
object-item-association-index

object-item-association-category-code
object-item-association-subcategory-code
action-task-id (FK)

OBJECT-TYPE-ESTABLISHMENT-OBJECT-TYPE-DETAIL
established-object-type-id (FK)
object-type-establishment-index (FK)
object-type-establishment-object-type-detail-index

object-type-establishment-object-type-detail-major-part-indic
object-type-establishment-object-type-detail-quantity
object-type-establishment-object-type-detail-object-type-id (
object-type-establishment-detail-object-type-establishment-

OBJECT-TYPE-ESTABLISHMENT
established-object-type-id (FK)
object-type-establishment-index

object-type-establishment-effective-date
object-type-establishment-category-code
object-type-establishment-environment-condit
object-type-establishment-name
object-type-establishment-operational-mode-c

CONE-VOLUME
cone-volume-id (FK)

cone-volume-defining-surface-id 
cone-volume-vertex-point-id (FK

LINE-POINT
line-id (FK)
line-point-index

line-point-sequence-qua
line-point-point-id (FK)

ACTION-EFFECT
action-id (FK)
action-effect-index

action-effect-category-cod
action-effect-description-c
action-effect-severity-code
reporting-data-id (FK)

ACTION-RESOURCE-EMPLOYMENT
action-id (FK)
action-resource-index (FK)

action-resource-employment-category-code
action-resource-employment-azimuth-fire-angle
action-resource-employment-method-of-contro
action-objective-index (FK)

POLYGON-AREA
polygon-area-id (FK)

polygon-area-bounding-line-i

ELLIPSE
ellipse-id (FK)

ellipse-centre-point-id (FK)
ellipse-first-conjugate-diameter-point-id 
ellipse-second-conjugate-diameter-poin

FAN-AREA
fan-area-id (FK)

fan-area-minimum-range-dimens
fan-area-maximum-range-dimen
fan-area-orientation-angle
fan-area-sector-size-angle
fan-area-vertex-point-id (FK)

POINT
point-id (FK)

point-category-co

SURFACE
surface-id (FK)

surface-category-cod

GEOMETRIC-VOLUME
geometric-volume-id (FK)

geometric-volume-category-code
geometric-volume-lower-vertical-distance-i
geometric-volume-upper-vertical-distance-i

LINE
line-id (FK

ACTION-RESOURCE
action-id (FK)
action-resource-index

action-resource-category-code
action-resource-criticality-indicator-code
action-resource-qualifier-code
action-resource-authorising-organisation

ACTION-OBJECTIVE
action-id (FK)
action-objective-index

action-objective-category-code
action-objective-qualifier-code
action-objective-priority-code
action-objective-authorising-organisatio

METEOROLOGIC-FEATURE
meteorologic-feature-id (FK)

meteorologic-feature-category-code
meteorologic-feature-interpretation-c
meteorologic-feature-probability-frac
meteorologic-feature-source-code

CONTROL-FEATURE
control-feature-id (FK)

control-feature-category-co

OBJECT-ITEM-LOCATION
object-item-id (FK)
location-id (FK)
object-item-location-index

object-item-location-accuracy-quanti
object-item-location-bearing-angle
object-item-location-bearing-accurac
object-item-location-speed-rate
object-item-location-speed-accuracy
object-item-location-use-category-co
reporting-data-id (FK)

LOCATION
location-id

location-category-co

ORGANISATION
organisation-id (FK)

organisation-category-co
organisation-nickname-n

MATERIEL
materiel-id (FK)

materiel-serial-number-identificatio
materiel-lot-identification-text
materiel-body-colour-code
materiel-marking-code
materiel-marking-colour-code

FEATURE
feature-id (FK)

feature-category-cod

PERSON
person-id (FK)

person-birth-date
person-blood-type-cod
person-ethnic-group-co
person-gender-code
person-religion-code

MATERIEL-TYPE
materiel-type-id (FK)

materiel-type-category-code
materiel-type-reportable-item-text
materiel-type-stock-number-text
materiel-type-supply-class-code
materiel-type-maximum-height-dime
materiel-type-maximum-length-dime
materiel-type-maximum-width-dime

ORGANISATION-TYPE
organisation-type-id (FK)

organisation-type-category-code
organisation-type-command-function-indicator-c
organisation-type-command-and-control-catego
organisation-type-description-text

PERSON-TYPE
person-type-id (FK)

person-type-category-code
person-type-subcategory-c
person-type-rank-code

FEATURE-TYPE
feature-type-id (FK)

feature-type-category-cod

ACTION-TEMPORAL-ASSOCIATION
action-temporal-association-subject-action
action-temporal-association-object-action-
action-temporal-association-index

action-temporal-association-category-code
action-temporal-association-reference-dura

ACTION
action-id

action-category-co
action-name

STORAGE-CAPABILIT
storage-capability-id (

materiel-type-id (FK)

CONTEXT-ASSESSMENT
context-id (FK)
context-assessment-index

context-assessment-text
context-assessment-effective-da
context-assessment-effective-tim
context-assessing-organisation-i

CANDIDATE-TARGET-DETAIL
candidate-target-list-id (FK)
candidate-target-detail-index 

object-item-id (FK)

CANDIDATE-TARGET-DETAIL
candidate-target-list-id (FK)
candidate-target-detail-index 

object-type-id (FK)

CANDIDATE-TARGET-DETAIL-ASSOCIATION
candidate-target-detail-association-subject-candidate-target-list-i
candidate-target-detail-association-subject-candidate-target-deta
candidate-target-detail-association-object-candidate-target-list-id
candidate-target-detail-association-object-candidate-target-detail

candidate-target-detail-association-category-code

CANDIDATE-TARGET-LIST-ASSOCIATION
candidate-target-list-association-subject-candidate-target-
candidate-target-list-association-object-candidate-target-li

candidate-target-list-association-category-code

CANDIDATE-TARGET-DETAIL
candidate-target-list-id (FK)
candidate-target-detail-index

candidate-target-detail-category-co
candidate-target-detail-focus-type-
candidate-target-detail-label-text
candidate-target-detail-priority-qua
candidate-target-detail-scheme-co

CANDIDATE-TARGET-LI
candidate-target-list-id

candidate-target-list-na
reporting-data-id (FK)

CANDIDATE-TARGET-LIST-AUTHORISATIO
candidate-target-list-id (FK)
candidate-target-list-authorisation-index

candidate-target-list-authorisation-indicator
candidate-target-list-authorisation-priority-q
reporting-data-id (FK)

CANDIDATE-TARGET-DETAIL-AUTHORISATIO
candidate-target-list-id (FK)
candidate-target-detail-index (FK)
candidate-target-detail-authorisation-index

candidate-target-detail-authorisation-approval
candidate-target-detail-authorisation-priority-q
reporting-data-id (FK)

GEOGRAPHIC-FEATURE-STATUS
geographic-feature-status-id (FK)
object-item-status-index (FK)

geographic-feature-status-code
geographic-feature-status-demolition-status-c
geographic-feature-status-mine-presence-cod
geographic-feature-status-recirculation-indicat
geographic-feature-status-surface-condition-co
geographic-feature-status-surface-firmness-co

OBJECT-ITEM-STATUS
object-item-id (FK)
object-item-status-index

object-item-status-category-code
object-item-status-hostility-code
object-item-status-booby-trap-indicator-
object-item-status-emission-control-cod
reporting-data-id (FK)

PERSON-STATUS
person-status-id (FK)
object-item-status-index (FK)

person-status-duty-status-code
person-status-physical-status-code
person-status-physical-status-qualifie
person-status-radiation-dose-code
person-status-reserve-indicator-code

FACILITY-STATUS
facility-status-id (FK)
object-item-status-index (FK)

facility-status-category-code
facility-status-demolition-status-code
facility-status-mine-presence-code
facility-status-occupation-program-indicato
facility-status-operational-status-code
facility-status-operational-status-qualifier-c
facility-status-reserve-indicator-code
facility-status-security-status-code
facility-status-usage-status-code

CONTROL-FEATURE-STATUS
control-feature-status-id (FK)
object-item-status-index (FK)

control-feature-status-investigation-status-
control-feature-status-nbc-threat-level-code
control-feature-status-security-status-code
control-feature-status-usage-status-code

MATERIEL-STATUS
materiel-status-id (FK)
object-item-status-index (FK)

materiel-status-category-code
materiel-status-demolition-status-code
materiel-status-operational-status-code
materiel-status-operational-status-qualifie
materiel-status-operational-status-mode-
materiel-status-reserve-indicator-code
materiel-status-safety-status-code
materiel-status-usage-status-code

ORGANISATION-STATUS
organisation-status-id (FK)
object-item-status-index (FK)

organisation-status-operational-status-code
organisation-status-operational-status-qualifie
organisation-status-availability-code
organisation-status-command-and-control-rol
organisation-status-commitment-status-code
organisation-status-fire-mode-code
organisation-status-nbc-dress-state-code
organisation-status-radiation-dose-code
organisation-status-readiness-code
organisation-status-readiness-duration
organisation-status-reinforcement-code
organisation-status-reserve-indicator-code
organisation-status-usage-status-code

ACTION-EVENT-STATUS
action-event-id (FK)
action-event-status-index

action-event-status-completion-frac
reporting-data-id (FK)

REPORTING-DATA-ABSOLUTE-TIMING
reporting-data-absolute-timing-reporting-data-i

reporting-data-absolute-timing-effective-start-d
reporting-data-absolute-timing-effective-start-ti
reporting-data-absolute-timing-effective-end-da
reporting-data-absolute-timing-effective-end-tim

REPORTING-DATA-RELATIVE-TIMING
reporting-data-relative-timing-reporting-data-id (FK)

reporting-data-relative-timing-offset-duration
reporting-data-relative-timing-reference-action-task-i

CONTEXT-OBJECT-ITEM-ASSOCIATION
context-id (FK)
object-item-id (FK)

context-object-item-association-categor

ORGANISATION-ACTION-TASK-RULE-OF-ENGAGEMENT-STA
action-task-id (FK)
rule-of-engagement-id (FK)
organisation-action-task-rule-of-engagement-status-organisation
organisation-action-task-rule-of-engagement-status-index

organisation-action-task-rule-of-engagement-status-category-co
organisation-action-task-rule-of-engagement-status-effective-sta
organisation-action-task-rule-of-engagement-status-effective-sta
organisation-action-task-rule-of-engagement-status-effective-end
organisation-action-task-rule-of-engagement-status-effective-end

TARGET-PERSONNEL-PROTECTION
action-id (FK)
action-objective-index (FK)

target-personnel-protection-category-
reporting-data-id (FK)

ORGANISATION-MATERIEL-TYPE-ASSOCIATION
organisation-id (FK)
materiel-type-id (FK)

organisation-materiel-type-association-assigned-land-forces-reportable-
organisation-materiel-type-association-assigned-land-forces-reportable-
organisation-materiel-type-association-assigned-land-forces-reportable-

MEDICAL-FACILITY-STATUS
medical-facility-status-facility-id (FK)
object-item-status-index (FK)

medical-facility-status-surgery-backlog-d

AIRCRAFT-TYPE
aircraft-type-id (FK)

aircraft-type-category-code
aircraft-type-subcategory-co

ENGINEERING-EQUIPMENT-TYPE
engineering-equipment-type-id (FK)

engineering-equipment-type-category

ELECTRONIC-EQUIPMENT-TYPE
electronic-equipment-type-id (FK)

electronic-equipment-type-category-co
electronic-equipment-type-subcategor

MISCELLANEOUS-EQUIPMENT-TYPE
miscellaneous-equipment-type-id (FK)

miscellaneous-equipment-type-catego

LAND-WEAPON-TYPE
land-weapon-type-id (FK)

land-weapon-type-category-code
land-weapon-type-subcategory-code
land-weapon-type-calibre-text
land-weapon-type-fire-guidance-indicat

NBC-EQUIPMENT-TYPE
nbc-equipment-type-id (FK)

nbc-equipment-type-category-c

RAILCAR-TYPE
railcar-type-id (FK)

railcar-type-category-code
railcar-type-subcategory-c
railcar-type-gauge-dimens

VEHICLE-TYPE
vehicle-type-id (FK)

vehicle-type-category-c

VESSEL-TYPE
vessel-type-id (FK)

vessel-type-category-code
vessel-type-subcategory-c

NBC-EVENT
nbc-event-id (FK)

nbc-event-category-code
nbc-event-subcategory-code
nbc-event-alarm-result-indicator-code
nbc-event-confirmation-test-indicator-
nbc-event-dose-rate-quantity
nbc-event-dose-rate-trend-code
nbc-event-flash-to-bang-time
nbc-event-release-code
nbc-event-spill-size-code
nbc-event-yield-group-code

BIOLOGICAL-AGENT-TYPE
biological-agent-type-id (FK)

biological-agent-type-category-code
biological-agent-type-subcategory-code
biological-agent-type-identification-num
biological-agent-type-persistency-code

CHEMICAL-AGENT-TYPE
chemical-agent-type-id (FK)

chemical-agent-type-category-code
chemical-agent-type-subcategory-code
chemical-agent-type-identification-numb
chemical-agent-type-persistency-code

NUCLEAR-AGENT-TYPE
nuclear-agent-type-id (FK)

nuclear-agent-type-category-code
nuclear-agent-type-identification-numbe
nuclear-agent-type-primary-radiation-co

ADDRESS
address-id

address-category-code
address-place-name-te

PHYSICAL-ADDRESS
address-id (FK)

physical-address-category-code
physical-address-residence-text
physical-address-street-text
physical-address-street-additiona
physical-address-postal-box-text
physical-address-postbox-identifie
physical-address-city-text
physical-address-geographic-text
physical-address-postal-code-tex

MASS-GRAVE
mass-grave-id (FK

MASS-GRAVE-CONTENT
mass-grave-id (FK)
mass-grave-content-index

mass-grave-content-gender-co
mass-grave-content-age-code
mass-grave-content-quantity

ACTION-EVENT-DETAIL
action-event-id (FK)
action-event-detail-index

action-event-detail-classification-c
action-event-detail-crime-indicator
action-event-detail-text
reporting-data-id (FK)

POLYARC-AREA
polyarc-area-id (FK)

polyarc-area-begin-bearing-angle
polyarc-area-end-bearing-angle
polyarc-area-arc-radius-dimension
polyarc-area-defining-line-id (FK)
polyarc-area-bearing-origin-point-i

ORBIT-AREA
orbit-area-id (FK)

orbit-area-alignment-code
orbit-area-width-dimension
orbit-area-first-point-id (FK)
orbit-area-second-point-id (

TRACK-AREA
track-area-id (FK)

track-area-left-width-dimens
track-area-right-width-dimen
track-area-begin-point-id (FK
track-area-end-point-id (FK)

SPHERE-VOLUME
sphere-volume-id (FK)

sphere-volume-radius-dimensio
sphere-volume-centre-point-id (

AMMUNITION-TYPE
ammunition-type-id (FK)

ammunition-type-category-c
ammunition-type-calibre-tex

AIRFIELD
airfield-id (FK)

airfield-air-traffic-control-presence-indicator-code
airfield-hangar-area-quantity
airfield-instrument-landing-system-presence-indic
airfield-aircraft-parking-area-quantity
airfield-runway-lighting-presence-indicator-code
airfield-runway-maximum-length-dimension
airfield-runway-surface-type-code

COORDINATE-SYSTEM
coordinate-system-id

coordinate-system-reference-category-c

OBJECT-REFERENCE
coordinate-system-id (FK)

object-reference-object-item-id (FK)
object-reference-location-id (FK)
object-reference-object-item-location-inde

POINT-REFERENCE
coordinate-system-id (FK)

point-reference-origin-point-id (FK
point-reference-x-vector-point-id (F
point-reference-y-vector-point-id (F

GEOGRAPHIC-FEATUR
geographic-feature-id (F

MILITARY-OBSTACLE
military-obstacle-id (FK)

military-obstacle-category-

NETWORK-CAPACITY
network-id (FK)
network-capacity-index

network-capacity-bandwidth
network-capacity-protocol-c

OBJECT-ITEM-GROUP-ACCO
object-item-id (FK)
object-item-group-account-in

object-item-group-account-na
action-id (FK)
reporting-data-id (FK)OBJECT-ITEM-GROUP-ACCOUNT-DETA

object-item-id (FK)
object-item-group-account-index (FK)
object-item-group-account-detail-index

object-item-group-account-detail-quanti
object-item-group-account-detail-qualifie
group-characteristic-id (FK)
person-type-id (FK)

GROUP-CHARACTERISTIC
group-characteristic-id

group-characteristic-age-group-code
group-characteristic-disease-code
group-characteristic-disease-transmissibility-ind
group-characteristic-gender-code
group-characteristic-language-code
group-characteristic-triage-code

ACTION-CONTEXT-STATUS
action-id (FK)
context-id (FK)
action-context-index (FK)
action-context-status-index

action-context-status-category-code
action-context-status-effective-date
action-context-status-effective-time
action-context-status-establishing-organisatio

OPERATIONAL-INFORMATION-GROUP-ORGANISATION-ASS
operational-information-group-id (FK)
organisation-id (FK)
operational-information-group-organisation-association-index

operational-information-group-organisation-association-categor

CONTEXT-ELEMENT-STATUS
context-id (FK)
context-element-index (FK)
context-element-status-index

context-element-status-category-code
context-element-status-effective-date
context-element-status-effective-time
context-element-status-establishing-organisatio

CONTEXT-OBJECT-ITEM-ASSOCIATION-STATUS
context-id (FK)
object-item-id (FK)
context-object-item-association-status-index

context-object-item-association-status-category-code
context-object-item-association-status-effective-date
context-object-item-association-status-effective-time
context-object-item-association-status-establishing-organis

CONTEXT-ASSOCIATION-STATUS
context-association-subject-context-id (FK)
context-association-object-context-id (FK)
context-association-status-index

context-association-status-category-code
context-association-status-effective-date
context-association-status-effective-time
context-association-status-establishing-organisat

CONTEXT-ASSOCIATION
context-association-subject-context-i
context-association-object-context-id

context-association-category-code

OPERATIONAL-INFORMATION-GROUP
operational-information-group-id (FK)

operational-information-group-category

MIP Data Model – Overview

Entity-Relationship Model
C2IEDM 6.15b: 

203 entities
1020 attributes
4781 fixed domain values

Physical and logical view on the MIP DM
Explicit definition of primary and foreign keys
Schema for RDBMS can be derived
Data Exchange Mechanism (DEM) format coupled with schema

Business rules
Valid combinations of attribute values
How to model frontiers?
How to model object locations?
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Ensuring the
Shared Tactical Picture
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C2IEDM Coverage

By definition, the C2IEDM does not cover the full set of 
national information requirements 
National C2ISs are not capable of processing and 
exchanging all C2IEDM data Capability matrix

Information 
Exchange Reqs. 

(C2IEDM)

National
Information Reqs.
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Ensuring the Shared Tactical Picture

?

Operator must know the interoperability capabilities of his C2IS!
Which information is exchanged? In what form? To whom?
Which information cannot be processed/presented?  

Interoperability capabilities must be visualized at the user interface!
Minimal solution for unsupported capabilities (e.g., generic forms)!
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Integration on the
Data Base Level
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Operational DB vs. C2IEDM (1)

Alternative 1: Data model of ODB ≠ C2IEDM
Technically and/or logically
Specific, complex mapping

• Attributes (domain values)
• Structures (entities, relationships, combinations of attributes)

NATIONAL 
A

NATIONAL

C2IS (A)

ODB

INTERNATIONAL
MIP SOLUTION
(Lingua Franca)

MCI
C2IEDMC2IEDM

NATIONAL

C2IS (B)

ODB

NATIONAL 
B

MAPPING MAPPING
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Operational DB vs. C2IEDM (2)

Alternative 2: Data model of ODB = C2IEDM+

C2IEDM and its schema as a basis for the operational database
National extensions added to the C2IEDM

NATIONAL 
A

NATIONAL

C2IS (A)

ODB

INTERNATIONAL
MIP SOLUTION
(Lingua Franca)

MCI
C2IEDMC2IEDM

NATIONAL

C2IS (B)

ODB

NATIONAL 
B

MAPPING MAPPING



Research Institute for
Communications, Information Processing and Ergonomics

FGAN KIEKIE

Key Management

object-item-category-code

point-category-code

location-category-code

organisation-category-code

is-geometrically-defined-through provides-geometric-definition-for

OBJECT-ITEM
object-item-id

object-item-category-code
object-item-name
object-item-alternate-identification-text

OBJECT-ITEM-LOCATION
object-item-id (FK)
location-id (FK)
object-item-location-index

object-item-location-accuracy-quantity
object-item-location-bearing-angle
object-item-location-bearing-accuracy-angle
object-item-location-speed-rate
object-item-location-speed-accuracy-rate
object-item-location-use-category-code
reporting-data-id (FK)

POINT
point-id (FK)

point-category-code

LOCATION
location-id

location-category-code

ABSOLUTE-POINT
absolute-point-id (FK)

absolute-point-latitude-coordinate
absolute-point-longitude-coordinate
absolute-point-angular-precision-code
absolute-point-vertical-distance-id (FK)

UNIT
unit-id (FK)

unit-formal-abbreviated-name

ORGANISATION
organisation-id (FK)

organisation-category-code
organisation-nickname-name

Assumption: Data model of ODB ≠ C2IEDM
Synthetic keys of the C2IEDM must be preserved

Add keys attributes to ODB   or
Maintain proxy table

?
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Information Forwarding (1)

Information must be distributed over several echelons

MIP System Requirement Specification: 
“The National implementation of MIP Gateways shall 
allow data that is received by one Gateway on a MIP 
LAN to be available at other gateways on other MIP 
LANs. The ‘internally forwarded’ data must be identical 
at all gateways.”

Integrity of synthetic keys must be preserved
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Information Forwarding (2)

Approach 1: Proxy table at the MIP Gateway

ODB Mapping
Proxy table

ODB Mapping
Proxy table

Proprietary  data exchange

MIP LANMIP LAN

MIP LANMIP LAN

C2IEDM
DB

C2IEDM
DB

Keys get lost!
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Information Forwarding (3)

Approach 2: Proxy table + DEM

ODB C2IEDM
DB

ODB

Proprietary  exchange DEM

MIP LANMIP LAN

MIP LANMIP LANC2IEDM
DB

Mapping
Proxy table

Mapping
Proxy table

Data get duplicated!
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Information Forwarding (4)

Approach 3: DEM & C2IEDM-based ODB

C2IEDM+

DB

C2IEDM+

DB

DEM+

MIP LANMIP LAN

MIP LANMIP LAN
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A Model for
C2IEDM Data Access
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Data Access Stack

A
ccess C

ontrol

Relational View (RDBMS)

Object-Oriented View

Normalized View

Business Objects View

Application-Specific
View

Application1

Application-Specific
View

Application2 Applicationn

N
otification
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Object-Relational Mapping (1)

affiliation-category-code

object-type-category-code

feature-type-category-code

is-ascribed-to

has

AFFILIATION
affiliation-id

affiliation-category-code

AFFILIATION-FUNCTIONAL-GROUP
affiliation-id (FK)

affiliation-functional-group-code
affiliation-functional-group-name

OBJECT-TYPE
object-type-id

object-type-category-code
object-type-dummy-indicator-code
object-type-name

FEATURE-TYPE
feature-type-id (FK)

feature-type-category-code

CONTROL-FEATURE-TYPE
control-feature-type-id (FK)

control-feature-type-category-code

OBJECT-TYPE-AFFILIATION
object-type-id (FK)
affiliation-id (FK)
object-type-affiliation-index
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Object-Relational Mapping (2)

Example:
bufZone = new ControlFeatureType(NO, „UN mandated buffer zone“, NOS);
affNato = new AffiliationFunctionalGroup(MULTINATIONAL, „NATO“ );
bufZone.addAffiliation(affNato);

+category
ControlFeatureType

+id
Affiliation

+addAffiliation(Affiliation aff)()

+id
+dummyIndicatorCode
+name
+affiliationList

ObjectType

FeatureType
+code
+name

AffiliationFunctionalGroup

* *
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object-item-category-code

affiliation-category-code

hasis-referenced-in

PERSON
person-id (FK)

person-birth-date
person-blood-type-code
person-ethnic-group-code
person-gender-code
person-religion-code

OBJECT-ITEM
object-item-id

object-item-name
object-item-category-code
object-item-alternate-identification-text

AFFILIATION-GEOPOLITICAL
affiliation-id (FK)

affiliation-geopolitical-code

OBJECT-ITEM-AFFILIATION
object-item-id (FK)
affiliation-id (FK)
object-item-affiliation-index

reporting-data-id (FK)

AFFILIATION-ETHNIC-GROUP
affiliation-id (FK)

affiliation-ethnic-group-code

AFFILIATION-RELIGION
affiliation-id (FK)

affiliation-religion-code

AFFILIATION
affiliation-id

affiliation-category-code

Normalization (1)

Information can be represented in multiple ways
Ambiguities in the model

Violation of orthogonality
Missing business rules

Example: Affiliation of a person
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Normalization (2)

Duplicate type information
Several MIP partners create identical object types
Identical operational information but different keys

Problem
Queries, e.g., statistical evaluations

Solution
Normalization of C2IEDM data
Applications operate on unique types
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Business Functions (1)

C2IEDM
Designed for information exchange…
… not for efficient data access!

Structural complexity due to multi-dimensional data space
Time (old data remain in the DB)
Operational Information Groups (OIGs)
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Business Functions (2)

Most recent status of a given unit in a given OIG

Status information
… has an effective start date/time
… may also have an effective end date/time
… can be negated
… may be different in each OIG

OIGs
Multiple instances of the same category (only one 
active instance at each point in time)

…
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Business Functions (3)

organisation-category-code

object-item-category-code

context-category-code

object-item-status-category-code
reporting-data-timing-category-code

establishes /
is-established-by

has-a-role-w ith-respect-to

establishes /
is-established-by

establishes /
is-established-by

establishes /
is-established-by

is-the-reporting-agent-for /
is-reported-by

Z

Z

is-the-object-of

is-the-subject-of

has-as-constituent-part /
is-a-part-of

is-the-subject-of

is-the-subject-of

has /
is-ascribed-to

P

has /
is-ascribed-to

is-cited-in /
is-referenced-to

has /
is-ascribed-to

is-the-object-of

is-the-object-of

is-cited-by
Pprovides-applicable-information-for /

is-referenced-to

has /
is-ascribed-to

has /
is-ascribed-to PORGANISATION

organisation-id (FK)

organisation-category-code
organisation-nickname-name

UNIT
unit-id (FK)

unit-formal-abbreviated-name

CONTEXT
context-id

context-category-code
context-name
context-security-classification-code

CONTEXT-ASSOCIATION
context-association-subject-context-id (FK)
context-association-object-context-id (FK)

context-association-category-code

CONTEXT-ELEMENT
context-id (FK)
context-element-index

reporting-data-id (FK)

CONTEXT-OBJECT-ITEM-ASSOCIATION
context-id (FK)
object-item-id (FK)

context-object-item-association-category-code

CONTEXT-REPORTING-DATA-ASSOCIATION
context-id (FK)
reporting-data-id (FK)
context-reporting-data-association-index

context-reporting-data-association-category-code

OPERATIONAL-INFORMATION-GROUP
operational-information-group-id (FK)

operational-information-group-category-code

CONTEXT-ELEMENT-STATUS
context-id (FK)
context-element-index (FK)
context-element-status-index

context-element-status-category-code
context-element-status-effective-date
context-element-status-effective-time
context-element-status-establishing-organisation-id (FK)

CONTEXT-ASSOCIATION-STATUS
context-association-subject-context-id (FK)
context-association-object-context-id (FK)
context-association-status-index

context-association-status-category-code
context-association-status-effective-date
context-association-status-effective-time
context-association-status-establishing-organisation-id (FK)

CONTEXT-OBJECT-ITEM-ASSOCIATION-STATUS
context-id (FK)
object-item-id (FK)
context-object-item-association-status-index

context-object-item-association-status-category-code
context-object-item-association-status-effective-date
context-object-item-association-status-effective-time
context-object-item-association-status-establishing-organisation-id (FK)

OBJECT-ITEM-STATUS
object-item-id (FK)
object-item-status-index

object-item-status-category-code
object-item-status-hostility-code
object-item-status-booby-trap-indicator-code
object-item-status-emission-control-code
reporting-data-id (FK)

ORGANISATION-STATUS
organisation-status-id (FK)
object-item-status-index (FK)

organisation-status-operational-status-code
organisation-status-operational-status-qualifier-code
organisation-status-availability-code
organisation-status-command-and-control-role-code
organisation-status-commitment-status-code
organisation-status-fire-mode-code
organisation-status-nbc-dress-state-code
organisation-status-radiation-dose-code
organisation-status-readiness-code
organisation-status-readiness-duration
organisation-status-reinforcement-code
organisation-status-reserve-indicator-code
organisation-status-usage-status-code

REPORTING-DATA
reporting-data-id

reporting-data-accuracy-code
reporting-data-category-code
reporting-data-counting-indicator-code
reporting-data-credibility-code
reporting-data-reliability-code
reporting-data-reporting-date
reporting-data-reporting-time
reporting-data-source-type-code
reporting-data-timing-category-code
reference-id (FK)
reporting-data-reporting-organisation-id (FK)

REPORTING-DATA-ABSOLUTE-TIMING
reporting-data-absolute-timing-reporting-data-id (FK)

reporting-data-absolute-timing-effective-start-date
reporting-data-absolute-timing-effective-start-time
reporting-data-absolute-timing-effective-end-date
reporting-data-absolute-timing-effective-end-time

REPORTING-DATA-RELATIVE-TIMING
reporting-data-relative-timing-reporting-data-id (FK)

reporting-data-relative-timing-offset-duration
reporting-data-relative-timing-reference-action-task-id (FK)

OBJECT-ITEM
object-item-id

object-item-category-code
object-item-name
object-item-alternate-identification-text

OPERATIONAL-INFORMATION-GROUP-ORGANISATION-ASSOCIATION
operational-information-group-id (FK)
organisation-id (FK)
operational-information-group-organisation-association-index

operational-information-group-organisation-association-category-code

OPERATIONAL-INFORMATION-GROUP-ORGANISATION-ASSOCIATION-STATUS
operational-information-group-id (FK)
organisation-id (FK)
operational-information-group-organisation-association-index (FK)
operational-information-group-organisation-association-status-index

operational-information-group-organisation-association-status-category-code
operational-information-group-organisation-association-status-effective-date
operational-information-group-organisation-association-status-effective-time
operational-information-group-organisation-association-status-establishing-organisation-id (FK)
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Summary

C2IEDM – solely an Information Exchange Data Model?
Implications on national applications

• Domain values, available objects/functions
• Realize the Shared Tactical Picture concept

Information Forwarding
• Rule of the MIP game: Synthetic keys must be preserved!

Integration of the C2IEDM into national systems
Abstraction from RDBMS-specific properties
Increased maintainability, efficiency, correctness

Multinational interoperability cannot be ensured at the 
interfaces – it must be established in the core of the C2ISs!


