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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
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Common Data Model: C2IEDM / JC3IEDM
Common Exchange Procedures: DEM / MEM
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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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C2IEDM Coverage
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exchanging all C2IEDM data =» Capability matrix
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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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Operational DB vs. C2IEDM (1)
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Alternative 1: Data model of ODB # C2IEDM
Technically and/or logically
Specific, complex mapping
Attributes (domain values)
Structures (entities, relationships, combinations of attributes)
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Operational DB vs. C2IEDM (2)
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Alternative 2: Data model of ODB = C2IEDM*
C2IEDM and its schema as a basis for the operational database
National extensions added to the C2IEDM
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Key Management

‘ object-item-id )
OBfeaisiameentellry -

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

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

object-item-category-code

ORGANISATION
‘ organisation-id (FK)

‘l OBJECT-ITEM-LOCATION

object-item-id (FK)
| o
object-item-location-index

organisation-category-code
organisation-nickname-name

-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)

§ ?organisation—category—code

UNIT
[ unit-id (FK) )

‘unit—formal—abbrew'ated—name J

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)

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. 7he ‘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
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Information Forwarding (3)

Approach 2: Proxy table + DEM

, MIP LAN

Proprietary | exchange 6)EM Data get duplicated!

. MIP LAN
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Information Forwarding (4)

Approach 3: DEM & C2IEDM-based ODB
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Data Access Stack

|0JJUOD) SS820Y

Relational View (RDBMS)
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Object-Relational Mapping (1)

OBJECT-TYPE OBJECT-TYPE-AFFILIATION
object-type-id object-type-id (FK)
has affiliation-id (FK)

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

object-type-affiliation-index

object-type-name t ‘
)
is-ascribed-to
object-type-category-code
FEATURE-TYPE AFFILIATION
‘ feature-type-id (FK) ‘ affiliation-id
Ueature-type-category-codeJ affiliation-category-code
L feature-type-category-code ( Eﬁliation-category-code
CONTROL-FEATURE-TYPE AFFILIATION-FUNCTIONAL-GROUP
‘ control-feature-type-id (FK) ‘ ‘ affiliation-id (FK) ‘
kcontroI-feature-type-category-code ‘ affiliation-functional-group-code
-/ affiliation-functional-group-name
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Object-Relational Mapping (2)

ObjectType

+id Affiliation
+dummyIndicatorCode Tid

+name
+affiliationList

+addAffiliation(Affiliation aff)() T

FeatureType AffiliationFunctionalGroup

I

ControlFeatureType

+code
+name

+category

Example:

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

FGAN _'=KIE



Normalization (1)

Information can be represented in multiple ways
Ambiguities in the model

Violation of orthogonality

Missing business rules
Example: Affiliation of a person

OBJECT-ITEM-AFFILIATION OBJECT-ITEM

AFFILIATION object-item-id (FK) object-item-id
affiliation-id I’erenced-in affiliation-id (FK)
affiliation-category-code object-item-affiliation-index
reporting-data-id (FK)

affiliation-category-code

has . .
object-item-name

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

object-item-category-code

PERSON
AFFILIATION-GEOPOLITICAL AFFILIATION-ETHNIC- P AFFILIATION-RELIGION

affiliation-id (FK) ‘ affiliation-id (FK)/ ‘ affiliation-id (FK)

affiliation-ethnic-group-code

affiliation-geopolitical-code affiliation-religion-code

—FGAN Research Institute for
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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...
... hot 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)

CONTEXT-OBJECT-ITEM-ASSOCIATION-STATUS

context-id (FK)
. i - NTEXT
object-item-id (FK) CONTEXT OBJECT-ITEM-ASSOCIATION CoOl . is-the-subject-of CONTEXT-ASSOCIATION
context-object-item-association-status-index has / o Cgf‘tetx;"d (I':(;(EFK) I is-the-subject-of | context-id Hcontext-association-subject-context-id (FK)
is-ascribed-to object-item-i 9 P 5
@ context-object-item-association-status-category-code » —— — context-category-code is-the-object-of contextessociationiobjscticontextidiGR)
establishes / context-object-item-association-status-effective-date context-object-nem-assocnatlon-category-code] context-name o .Lcor" t-association-category-code
is-established-by | context-object-item-association-status-effective-time context-security-classification-code o
context-object-item-association-status-establishing-organisation-id (FK) is-ascribed-to
establishes / CONTEXT-ASSOCIATION-STATUS
is-established-by
- - - - - - - R - - 4+ R context-association-subject-context-id (FK)
is-the-object-of z context-association-object-context-id (FK)
‘ context-association-status-index
" context-category-code
OBJECT-ITEM CONTEXT-ELEMENT-STATUS CONTEXT-ELEMENT has-as-constituent-part / iL gory context-association-status-category-code
object-temn-id - has / ﬁ is-a-part-of context-association-status-effective-date
contextid (FK) is-ascribed-to context-id (FK) context-association-status-effective-time
object-item-category-code context-element-index (FK) context-element-index context-association-status-establishing-organisation-id (FK)
object-item-name context-element-status-index reporting-data-id (FK)
object-item-alternate-identification-text context-element-status-category-code —— is-the-subject-of
context-element-status-effective-date s-citedrin/ P z
context-element-status-effective-time - CONTEXT-REPORTING-DATA-ASSOCIATION
‘ ‘ context-element-status-establishing-organisation-id (FK) is-referenced-to contoxtid (FK) OPERATIONAL-INFORMATION-GROUP
‘ REPORTING-DATA reporting-data-id (FK) (opemtlonal-lnformatlon-group—ld (FK)
‘ reporting-data-id context-reporting-data-association-index Loperational-information-groupcategory-code
establishes / - i - iation-
—e-ostablshedby ‘ ‘ v reponing-data-accuracy-code ‘ context-reporting-data-association-category-code is-citel-by
‘ provides-applicable-information-for / reporting-data-category-code " P
OBJECT-ITEM-STATUS is-referenced-to reporting-data-counting-indicator-code is-the-object-of [
‘ object-item-id (FK) reporting-data-credibility-code OPERATIONAL-INFORMATION-GROUP-ORGANISATION-ASSOCIATION
object-item-status-index - — !reporting-data-reliability-code operaFion_al-iqbnnation-group—id (FK)
. reporting-data-reporting-date organisation-id (FK)
object-item-category-gode | Object-item-status-category-code reporting-data-reporting-time operational-information-group-organisation-association-index
has / obj_ect-!tem-status-hostlIlty-coc_ie i eporing dalas oulCe b coce) operational-information-grou janisation-association-category-code
s-ascribed-to objlect-!tem-slatus-boqbyjtrap-lndicator-code [ | reporting-data-timing-category-code P group-org gory:
object-item-status-emission-control-code reference-id (FK) has |
ORGANISATION reporting-data-id (FK) reporting-data-reporting-organisation-id (FK) is-ascribed-to lp
organisation-id (FK) i TS b-role-w th-respect-to OPERATIONAL-INFORMATION-GROUP-ORGANISATION-ASSOCIATION-STATUS
organisation-category-code operational-information-group-id (FK)
organisation-nickname-name [ ] establishes / [ organisation-id (FK)
object-item-status-category-code is-established-b . - operational-information-group-organisation-association-index (FK)
4 ()'epom”g'da‘a'“m'”g'category'c‘)de operational-information-group-organisation-association-status-index
organisation-category-code operational-information-group-organisation-association-status-category-code
ORGANISATION-STATUS opemtional-information-group—organ?sat?on-associat?on-status-eﬁect?ve—d_ate
sati tatus-d (FK operational-information-group-organisation-association-status-effective-time
N zg:g:tae:gf;u:j; déx (;K) operational-information-group-organisation-association-status-establishing-organisation-id (FK)
unit-id (FK) TEE R B R I AR e REPORTING-DATA-ABSOLUTE-TIMING REPORTING-DATA-RELATIVE-TIMING
organisation-status-operational-status-qualifier-code = s . = - A bl = o
Lunit-formal-abbreviated-name organisation-status-availability-code reporting-data-absolute-timing-reporting-data-id (FK) ‘ reporting-data-relative-timing-reporting-data-id (FK)
organisation-status-command-and-control-role-code reporting-data-absolute-timing-effective-start-date reporting-data-relative-timing-offset-duration
organisation-status-commitment-status-code reporting-data-absolute-timing-effective-start-time reporting-data-relative-timing-reference-action-task-id (FK)
organisation-status-fire-mode-code reporting-data-absolute-timing-effective-end-date
organisation-status-nbc-dress-state-code reporting-data-absolute-timing-effective-end-time
organisation-status-radiation-dose-code
organisation-status-readiness-code
organisation-status-readiness-duration
organisation-status-reinforcement-code
organisation-status-resenve-indicator-code
organisation-status-usage-status-code
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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!
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