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Preface

Thr: f goi. .. odular Sh!ntz~ar System (MSS) Interface Requirements Speciftcation
(IRS) As- bcen ekveloped in accordance vith DI-MCCR-80026A, Data Item Description

-f-UzLaerfc Requirements Spec~f'walton. This spec~lcfon is
ts z!isigned 19 be tailored for a specific aircraft training device or famiy of aircraft

malning de4ces. Training devices may consist of Weapon System Trainers (WST),
Optradional Flight Trainers (OFT), Cockpit Procedures Trainers (CPT), Part Task
Trainers (P7T), ete.

Tailoring will be necessary to meet specific training system requirements. The tailoring
Aoh•,d b& accompUshed so as not to violate the goals and intent of the MSS concept. It ts
assumed that users of this document have a familiarity with MSS design concepts and
architecture, and general working knowledge of aircraft training systemi. It is suggested
that :he user read the "Modular Simulator Engineering Design Gude" (D495-10440-1)
and the "Modular Simulator Management Guldir" (D7495-10439-1) prior to tailoring this
specification. These guides provide an overview of the MSS architecture, In-depth

discussion of Its application, and lessons learned from previous applications.

Each segment in the MSS architecture provides a portion of the overall system
funciornality. Similar functions and operations were grouped in each segment based on
past experience, areas of design expertise, and management of inter-segment
communication. To promote reuse of the segments and gain the maximum beneflit of
using the MSS approach, it is suggested that the user adhere to the generic functional
allocation. Interfaces between segments should remain relatively constant from
application to application. The application vehicle is considered to be milary aircraft
(e.g. fixed wing, variable geometry or rotary wing), although the MSS concepts and
architecture can also be applied to ground and sea vehicles.

Tnis speciflcation contains specific tailoring Instructions for each paragraph. The
instructions are contained within the paragraphs, and are Identiled by blank spaces
and/or italicized instructions. When the tailoring process is complete, the italicized
tailoring Instructions should have been replaced by the application specific text or deleted
from the specifiation. Paragraphs which do not apply to a particular application should
not be deleted They should be identified as "Not Applicable" to maintain paragraph

numbering consistency.

vi
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1. ZCrZOP

1.1 Tdentification. This Interface Requirements
Specification (IRS) describes the interface requirements for
the (lnsedapplalonulcrqft) Modular Simulator System (MSS). The
requirements defined in this specification shall apply to all
inter-segment interfaces within the (wrtappfllcualr ) MSS.

(This paragraph must be tailored to Wdentet program unique Identifiers mndar spstm
lXdenklatlo).

1.2 System Overview. The MSS defines a generic, standard
architecture for a training simulator. The architecture
consists of a interface scheme, a partitioning scheme, and an
allocation of requirements to the various partitioned
components. This document specifies the interface
requirements for the (insertapplicuaionalrcrnf) MSS. Figure 1.2-1
illustrates the fundamental partitioning of the (ins•etppRlcln
airaft) MSS. Individual segments communicate with each other
via the MSS Virtual Network (VNET). The VNET communication
architecture is a conceptual mechanism using a message passing
protocol and independent of the hardware implementation. The
goal of the VNET is to provide a generic communication
architecture that is adaptable to both high and low end
applications while accommodating computer technology advances.
For the (nwrtappicatonaircft) MSS, the following MSS segments
are required:

a. Flight Station (FS)

b. Flight Controls (FC)

c. Flight Dynamics (FD)

d. Propulsion (PRO)

e. Navigation/Communication (NAV)

f. Weapons (WPN)

g. Radar (RDR)

h. Electronic Warfare (EW)

i. Physical Cues (PHC)

J. Visual (VIS)

"" k. Instructor Operator Station (IOS)

J1
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1. Environment (ENV)

(The Nloo eMSS sepunts should be taored to correspond with the requbvrmn of th
application aircraft training device. The fundametal partitioningfor te M$SS onsts of
twelve unique gments. Any one or more of these mgments may be combined within a
single compuationl svswmx In addition, FIgure 1.2-1 must be tailored to reflect the
application aircraft op klel architecture. Finally, tAi paragraph should be ailred to
provide a unique description of th system.)

1._ Docjument Overview. This Interface Requirements
Specification (IRS) establishes the interface requirements for
development of the (lnsertapplicaionalrmrft)MSS interfaces. It also
defines the types and formats of the data to be transmitted
via these interfaces. This IRS is a companion document to the
(insert appliction aircraft) MSS System/Segment Specification (SSS) and
describes the complete application interface requirements of
the (insert appllealon aircraft) MSS. This document is used to satisfy
two purposes:

a. Provide the interface requirements information
necessary for segment design.

b. Provide requirements information necessary to analyze
impact of change caused by modification of the interface
requirements.

The data presented describes all inter-segment interface data
elements used by the (insertapplIcaton aircraft)MSS, and the required
behavior which must be met by the design. Further detailed
interface information is provided by the Interface Design
Document (IDD) for the (insertapplIcationaircrifo) MSS.

(This paragraph should not require tailoring, other than Inserting the application aircraft
defler.)

3
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2. APPLTCABTR DlOUINT•

2.1 •overnmant aocum~nts- The following documents of the
exact issue shown form a part of this specification to the
extent specified herein. In the event of conflict between the
documents referenced herein and the contents of this
specification, the contents of this specification shall be the
superseding requirement.

SPECIFICATIONS:

Federal - (det & plibwl fderel spec(iaons)

Military - (Ide6 appicab•e•ltAy)specfiatons)

Other Government Agency - (Ideneapplicablgovernment
,pec(~ ation,)

STANDARDS:

Federal - (Ident appicabkefderastandards)

Military - (Ident appicable ltoy standards)

Other Government Agency - (Ideny applicable government standards)

DRAWINGS:

(Ident applicable drawings)

OTHER PUBLICATIONS:

Manuals - (Iden4tf applicable manuals)

Regulations - (Identf applicable regulations)

Handbooks - (Ident•• applicable handbooks)

Bulletins - (Ident applicable budletins)

Copies of specifications, standards, drawings, and
publications required by suppliers in connection with
specified procurement functions should be obtained from the
contracting agency or as directed by the contracting officer.

(In this paragraph list only those documents which are explicitly referenced within this
spec#jfcion. If a requirements paragraph is tailored to reference a System/Segment
Specfiaion Volume paragraph, and that paragraph contains a referenced document, ls
It here. A• requirements and references in the System Specification Volume I are
requirements of this specUaton unless specUkally excluded in this document)

4
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2.2 Non-Govarnment Dcuments. The following documents of
the exact issue shown form a part of this specification to the
extent specified herein. In the event of conflict between the
documents referenced herein and the contents of this
specification, the contents of this specification shall be the
superseding requirement.

SPECIFICATIONS:

(Idetf applcabl non-government sAeepadens)

STANDARDS:

(Idenot applabl non-government andard)

DRAWINGS:

(IdenA applicable non-government drawings)

OTHER PUBLICATIONS:

(Identf additional, applable non-government publications)

Technical society and technical association specifications and
standards are generally available for reference from
libraries. They are also distributed among technical groups
and using Federal Agencies.

(In this paragraph lEst only those documents which are expci referenced within this
specocatlon. If a requirements paragraph is tailored to reference a System/Segment
Specification Volume paragraph, and that paragraph contains a referenced document, list
It here. AH requirements and references in the System Spec••caton Volume I are
requirements of this specOfiatlon unless peWflcaUy excluded in this document.)

5
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3. TNTERFL• SPE!IFTCATTON

Interface requirements in this specification have been derived
from system level requirements established by the (lnsef
appikcadonakraft) MSS System/Segment Specification and are based
on the resulting system design.

(This paraqraph should not require tlorix, other than inserting the appliaton aircraft

3.1 Tntarfaca Dingramm. The (hued appificatona~) MSS top
level system architecture is shown in Figure 3.1-1. This
figure illustrates the top level interconnections between
segment components including Hardware Configuration Items
(HWCI) ar' omputer Software Configuration Items (CSCI) for
the (Insertppikadonalrcraj?)MSS. The figure also illustrates the
inter-segment interface which shall consist of messages passed
along a VNET. Figures 3.1-2 through 3.1-13 summarize the
inter-segment message traffic.

(This paragraph must be tailored to specey the actual Intnitof the VNET for this
applicato aircraft MSS. Figure 3.1-1 should be tailored to Identify the appropriate
CSCI and HWCI# required for the application aircraft MSS. In additio, it should be
tailored to identify the mgments present and absent In this application a MSS.

C Figures 3J-2 tru 3.1-13 should be tailored to Identify the appropriate inter-segment
interface mesuges for the appication aircraft MSS.)

3.2 MSS SRgmpnt TntArfacnA. The MSS interface specification
is composed of interface requirements and data requirements.
The interface requirements specify broad system level
requirements such as synchronization, timing, protocols, and
hardware interfaces applicable to all MSS segments. The focus
of the interface requirements is on inter-segment
communication, which occurs via the VNET. The interface
requirements also address issues relating to interfacing with
HWCIs. The data requirements also specify inter-segment
communication, with focus on the various data elements (i.e.,
messages) passed between the MSS segments via the VNET.

The MSS concept levies no requirements for intra-segment
interfaces. However, the following general guidelines should
be used:

a. Intra-segment interfaces should support the inter-
segment messages.

b. Intra-segment interfaces should reflect the design
partition.

c. Intra-segment interfaces should not interfere with
external interfaces or be used outside of the segment.

6
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3.2.1 Intmrfaea Re_ r0ntn. The (luMsrtappflcai.aua ) MSS
design shall be implemented in a manner consistent with the
functional allocation and interfacing rules of the generic
MSS. The following paragraphs describe the inter-segment
communication requirements for the (Insertappfiesconarcraft) MSS.
These requirements are applicable to all segments within the
(Insert ppleadon aubrcf) MSS.

(Ths pararaph shoidd not reuire tal , eiber dim Inurtag Ow appliclle aiVift
ldntlRO.)

3.2.1.1 Synchronizatinn and Timing. Each segment shall
assume execution as a "black" box component, i.e., no segment
design shall assume that any particular subset of segments
have executed before or will execute after the segment.

3.2.1.1.1 Synchronization. All system level timing and
synchronization shall be initiated by the Instructor Operator
Station (IOS) segment. The IOS segment shall provide a top
priority, broadcast, synchronization message, known as "clock
tick" message, at the beginning of each frame. The frequency
of the synchronization message shall be (nstmax1mu=JKTuewy
wane) Hertz. The format and definition of the clock tick
message shall be as defined in the (insetapp•l•adonaircraft) MSS
IDD, Appendix A. Each segment shall commence execution of the
software for the corresponding frame upon receipt of the
synchronization message.

The synchronization message shall be generated by the IOS
segment and transmitted to all segments when in the system
mode, mission generation mode, remote controlled diagnostic
mode, training mode, reset mode, shutdown mode and memory
erase mode.

Intra-segment synchronization methodologies (internal to each
segment) are not constrained by this specification so long as
such methodologies allow the segment to meet or exceed the
requirements specified herein.

(This paragraph must be tailored to define the speclc synchronization requirements for
this appMiaton a MSS. In general, this wil consist of inserting the data values
caled for In the paragraph.)

3.2.1.1.2 Timing. The following timing requirements shall
apply to all segments in the (insertappae aircrfi) MSS:

a. The base rate and highest iteration rate for the
(insert appfication~arrf) MS S shall be (insert ma mnum frequency rate

S0valu) Hertz. This is the rate of the synchronization

20
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(clock tick) message on the VNET and the frame rate.
(" Segment internal processing shall be conducted sufficient

to ensure that the segment input/output is provided at
the specified rate.

b. Message transmission within a frame via the VNET
shall be distributed. This means that when a segment
completes the computations which would allow a message to
be transmitted, the segment shall send that message
immediately. Segments shall not wait until the end of
the frame to transmit their messages.

c. All message transmissions for a segment in each
frame shall start no sooner than (Inssrmaxl•• umdelAytlmvuA e)
milliseconds and no later than (ixsert udmumdelVAuwYuWl)
milliseconds after frame start. This requirement is not
applicable to the synchronization (clock tick) message,
which shall always start each frame.

d. Segment processing shall be evenly loaded or
balanced among the available simulation frames within a
cycle (a cycle being the total number of frames in one
second). The frame assignments for each segment shall be
as specified the (iset appffcaulonr~) MSS IDD, Appendix B.
All segments shall be designed to allow for additional
fine tuning adjustments to the specified frame
assignments during system integration, so as to more
evenly distribute VNET traffic throughout the simulation
cycle.

(This paragraph must be tailored so def•ne ke, specfic iinJg requirements for i
applicaion akcrat MSS. In generul this will consi of insrtig the dabt Ydlu ealed
for in th pauwgmplk)

3.2.1.1.3 CuA Corrplation. Simulated cues for the (Inset
application~alrcr) MSS shall have no noticeable errors in
correlatable factors such as time, position, velocity or
acceleration. As a minimum, all cues provided by the Physical
Cues segment, Visual segment and Flight Station segment shall
be properly synchronized with all other segments. These cues
shall be correlated to within (Insertnmium time maue)
milliseconds.

Cue correlation transport delay (delay between any
synchronized cue) shall not exceed (insertmaximunnimevame)
milliseconds, including the inherent delay of the installed
visual system. The system shall respond to abrupt pitch, roll
and yaw inputs within the specified transport delay, but not
before the time when the actual (Inertapplicationr ) would have
responded under the same conditions.

21
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All visual scene changes from a steady state condition shall
-• occur within the specified transport delay but not before the

resultant physical cue onset.

(This paragraph muit be tdored to IdetO the cue correltdon requirtmentsrfr th•
appNaton aircraft MSS. In ge•era, this will consist of Inse,,ing t data valnes cWad
for In the paragraph. Cue comalaton requirtments will be appNlaton arraft specfic. It
Is suggesld that FAA CIrcular 120.40 be used as a gW*dd.)

3.2.1.2 Inter-Segment Communfcation Protoco1. All inter-
segment communication in the (Insertapplicadtonairaft) MSS shall be
via the VNET. The VNET shall serve as the only communication
path between segments. The specific implementation and design
of the VNET shall be transparent to the individual segments.
Each segment shall communicate with the VNET using the inter-
segment interfaces and a set of common interface processing
services that will allow each segment to send messages,
receive messages, and perform other functions as required by
the application. The VNET interface processing services are
called Application Services and fully discussed in the (Insert
applicatona ) MSS IDD.

(This paragraV should not requil8ng htrIng. There are a two Issues that are Impornt
to nter-segment communlcado The first Is that the conrol of inter-egment intacing
needs to be acco• i n one place. The second is that the interface does not need to
assume/preclude a particular hardware Inerface system. The hntrsegment
communkaton should be accomplished in only one place within a segmen This requires
that all segment commucaton be accomplished in a common place and way. This wil
help better define and control interfaces as well as facilitating the localization of
s~egmnt.)

3.2.1.3 HWCI Interface RequIrements. The (Insertapplication
aircraft) MSS interfaces with HWCIs shall be accomplished in
accordance with the requirements described in the following
paragraphs.

(This paragraph should not require tailoring, other than insering the application aircraft
kfentdfler.)

3.2.1.3.1 General Purpose Data Controls and Displays. The
(Inseol ppli cationarcf) MSS general purpose controls and displays
shall interface via the Flight Station segment. The Flight
Station segment shall be responsible for processing such data
as required to drive the displays and report status of
controls. All other segments shall send and receive control
and display data to and from the Flight Station segment viaO the MSS VNET. Such data shall be in the form of engineering

22
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units, as specified in (heuppuilomas lf) NSS IDD, Appendix
( A. The Flight Station segment shall be responsible for

processing this data as required to drive the control or
display to the respective position or indication.

(This paragraph ,•sut be ailo6red to idengf the spec(#c raw data controls and dsplays
utifed ix the applIcadon aircraft MSS. The physical an logi details of thetkace
must be stated in the IDD.)

3.2.1.3.2 Tightly Coupl~d Controls and DisplayA. The (lnwfl
appicon rc) MSS tightly coupled controls and displays may
interface via a dedicated backdoor interface to the associated
segments and not via the MSS VNET to the Flight Station
segment. The affected segment shall be responsible
processing the data necessary to drive displays and zeport
status of controls. Tightly coupled controls and displays are
those for which control and display are both dedicated and
complex. The performance of the such devices are highly
integrated with the performance of related simulations in the
associated segments. Examples of such devices are those which
are tightly coupled to a specific function in a particular
segment, such as dedicated Control Display Units (CDU's),
primary flight controls (stick, rudder), threat warning
display computers, etc. The interface requirements for
tightly coupled controls and displays shall also apply whereC transport delay must be minimized.

(This paragraph must be tailored to identof the pecifi dghtly coupled controls and
displays utilized In the application aircraft MSS, and their segment allocaions. The
physical and logical details of h interface must be stated in the IDD. Ifthe dOeice
requires power/mm the Flight Station segment these requirements should be diWd In
this paragrap&. Note that the Interfaces idendfed In Appendix A of the IDD may require
some modUkaton. If this MSS does not u such devices, this paragraph must prohibit

3.2.1.3.3 Installpd Avionic Buses and Processors. The (Insert
applicatonaircrft) MSS Segment installed avionic buses and
processors may coyr:nicate via a dedicated backdoor interface
and not via the VNT to an interfacing segment. Examples of
such devices includo- actual aircraft data buses and processors
which possess time critical communication requirements. Data
transferred via installed avionics data buses shall be
restricted to only that data necessary to support the avionics
installed in the simulator. Segments shall not use the
communication path with aircraft busses and processors as an
alternate, general-use communication channel to other
segments. All purely inter-segment communication must use the
MSS VNET exclusively.

0
23



S495-10734-1
20 August 1993

(t paragrapw s. be halred to denfy th pec( Installed aonics bse and
pocessn tlzEd In the applicadion aireIlt M$SS, and thei segment eaflocsou The
physical nd log1 detaib of the Interface mut be stated in the IDD. If this MSS dos
not suck ice, W is parwgph must proahfit them.)

3.2.1.3.4 Intogratod Systema. The (lnseaiappctioe na ) MSS
integrated systems shall interface as defined in paragraph
3.2.1.3.3. When simulation models are used to replace actual
aircraft integrated systems, the model shall be decomposed by
components and allocated to the various MSS segments
consistent with the fundamental partitioning. Where possible,
a model should be allocated to a single segment. Examples of
such integrated systems are Integrated Communications
Navigation Identification Avionics (ICNIA), Integrated
Navigation Electronic Warfare System (INEWS), Vehicle
Management System (VMS), Mission Computers, etc.

(This paragraph mud be fatired to Identfy t spefc integrated sysms ut In the
appRlaton aircuf MSS, and their segment allocationL The deft&l of the Interface mut
be sated in the IDD. Notice that use of integrated mulation models m require reion
of specific messa content In te IDD. If tAh SS does not u suck devces, th
paragraph must prohiit then)

3.2.1.4 Coordinate System. The coordinate system utilized
on the MSS VNET shall be the WGS-72 earth axis coordinate
system. Individual segments which use other coordinate
systems internally shall perform any transformation necessary
to conform to the WGS-72 earth axis system, when communicating
such information via the VNET.

3.2.1.5 Exn1uded Data. Digital video data, graphical
imaging data, and other unprocessed data shall not be
transmitted via the MSS VNET during real-time operation.
Graphical imaging data includes streams of lines and symbols,
streams of range, elevation and azimuth angles. All data
transmitted via the VNET shall be as defined in Appendix A of
the (inset appikcton aircreft) MSS IDD.

(This paragraph must tailored to define the spectfic kinds of data transmitsion trough the
VNET that are prohited for the applicadox aircraft MSS. The foregoing is the data
excluion for the deonstrato MSS. The intent of this requirment is to eliminat the
chances for saluradon of the VNET. Transfer of large data files or data that requires
excessive VNET bandwidth should be Idengpd. If such large runtme data tanfers are
neceawy In this applicadon akcrqft, ths paragnqapuould be tailored to fncate where
it handling is addresse.)

3.2.2 Data Requirementn. The following paragraphs define
requirements for interfaces between MSS segments via the
VNET. Interfacing data elements shall be "messages". A MSS
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message is a data structure that bundles many separate data
items into an Ada computer language record which defines a
unified interface. The specific contents of each field of
the data elements (messages) in the interface messages,
including units, limits, ranges, accuracy, precisions,
resolutions, and names shall be identified in the (nsl
qc nl~) MSS IDD.

(This parqvwph should no# requirt tailoring, ethe than inserting She applicat~nua~i~
Idenftfir.)

3.2.2.1 Message Requirpmontm. The MSS segments shall
communicate via a set of well-defined messages. Paragraph
3.2.2.2 itemizes the required messages, sorted by originating
segment. Appendix A of the (Insefilpp•catienaircreft) MSS IDD shall
capture the design details of each message. The interface
messages used with in the MSS shall meet the following general
requirements:

(This paragrph must be •taored to defJne t theory for messages In th applton
alcreft MSS. Note that any ta loring of this pagrph must be relkctd In t
following p•a wphs and in the MID.)

a. The interface shall aide in the independent
development of each segment. Independent segment development
requires interfaces which contain sufficient detailed
information and stability to allow each segment design team
member to develop and test their segment as a stand-alone
entity.

Interfaces shall include the basic system properties of the
data used in the interfaces. The basic properties shall
include as a minimum basic machine characteristics and
engineering units. The interfaces shall be based on an
abstracted set of base types that are global to all interface
types. The base types shall include integer, fixed point,
floating point, and enumeration types.

b. The interface shall be well-defined and shall be
specified in compilable Ada computer language.

(This sub-paragraph should not requir talorIng. Traditonal Engish &nruW Itface
spec ns are ambiguous and dolku to intrpreL UnlAe the Engtish klu,
computer languages operate on discrete and deJbwWle rules of interpretaon. As
required above, the MSS interface can be interpreted and checked by a compllev. The
Ada software language can supp(y both the readea y and conrol requiredfer intrface
reesentatio. Usig Ada to define thn iaue wvil ablo allow th use of man uniqueO data stbcthres and design techniques, such as stbong data YPing, Iormaton hfig,

25



S495-10734-1
20 August 1993

loreesenttln upecjcalnsadf recem i-plin den rin htan peetee meregenri,
rmlsb siffd.)

c. All interfaces shall have only one owner. The
interface design shall assign origination responsibility of
each interface message to a single segment.

(This sub-paragrap shead net require ftailrin. Ax bnegeface tha alles mbltple
sment cIn smpossble to con&L The Itrfaces must be creaned wbit In

oen sement and canot be changd by any ether. Thi WIfacllltat errr eeriato
ad mnimze bteaton puobus.)

d. The interfaces shall be grouped according to purpose.
Therefore, the (AseHtpplicatena ) MSS interface design shall
group (or package) interfaces by assigned segment (see
paragraph 3.2.2.2).

(This sub-paragrah should net require talering. Th mpliation ef thi requirement Is
tfa tr wi be an Ada packag oef intlerc "efr each seg•ent as wel as a stoef

packages tha centdan the sypes tha are shared between segments.)

e. The interfaces shall demonstrate support for the
synchronization and timing requirements. The interface design
shall define not only the content but also the suggested rate
of data transfer between segments.

(This subpan raph should net require taiorin. The rate ef t&afer ofrnato is
located in the IDD, Appendix B. The I c includes both periodic and aperlodlc
ae informadox.)

f. The interfaces shall be flexible so as not to limit
segment design. The interface design shall specify the name,
kind, class, and segment allocation of the messages. Appendix
A of the (insertapplIcatoxalraft) MSS IDD shall define the specific
content of each message.

Interfaces shall be defined in a manner that the internal make
up of the interface definition to easily adapt to system
changes. This may be accomplished by the inclusion of
unconstrained types, use of language attributes, and
abstraction of system specifics. Interface changes shall be
adaptable to system changes without extenssive recoding.

g. The interfaces shall not be dependent upon specific

data transmission media and methods. The interface designo shall reuse the generic message structure stated in this IRS
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and shall specify the instantiation of the VNET in the (Jaer
(AI eAalr Nss IDD.

The interface design shall control the interfaces themselves
not the interface transmission media. The interface
definition shall facilitate a generic interface that can be
transmitted via methods such as a hardware network, shared
memory, or reflective memory. The purpose of the interface
definition shall be to define and control the interface
between segments and not prevent/restrict the method by which
the interface will occur.)

3.2.2.2 Intorfaea Me-AaseR. The segment interface messages
for the (lnwtapplicterv) MSS shall be as shown in Tables
3.2.2.2-1 through 3.2.2.2-12. Further detailed interface data
for each message shall be defined in Appendix A of the (ist
apptzdon~&alr¢t e) IDD.

(This pwa q* should not require ailoring. Tables 3.2.2.-1 thrugk 3.2.2.2-12 should
be tailored as requiredfor the application. In gewrl, at this level of ihtrace ddfnton
thre should be minimal tailorin. The majorbty of effort wil be in taioring the message
detnatons. The Intent of thi tabe Is to show the connectft, and data low between tAe
segmen. Th7e detakd nerface Iormation should be provided in th IDD Appendix A.
Therefore, dths table does not contain the data requested by DI.MCCR.8J2&64 Item, e
mir . This At and other details are inchukd in Appendix A of te MDD.)
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Send Message Name Dintination
on gent
Change

* Flight Station Module Mode Select
ConitrolplTy -OS

* Flight Station Modulo Training Mode
Control_Reply -- 0

* Flight Station Performance Test-Response 106

* Flight Station Off Line Diagnostic
Response 0SO

* Flight Station Remote Controlled
Dialnostic -Re*9pnse- 108

* Flight Station On Line Diagnostic Report 106

e Flight Station Scoring Report 108

Electrical System Sixteenth RateOutputs NAV, 108
FD, MW,
-N, RDR,
PRO, IC,
V'S

ElectricalSystem_Quarter Rate_Outputs PRO

Hydraulic System SixteenthRate Outputs 108, FC

Hydraulic SysteemQuarter- Rate Outputs NaV, lOS
FD, EN,
IWII, RDR,
PRO, IC,
VIS

Fuel ManagementSystem_ Sixteenth Rate-

Outputs 10S, FD

Fuel- anagement System Eighth Rate Outputs PRO

Pneumatic System Sixteenth Rate Outputs PRO, IOS,
Pac, IrC

OxygenSystem Sixteenth Rate Outputs 108

Crew-Station Interface Half_Rate_Outputs NRV, 10S,
FD, WPN,
RDR, PRO,
SE, VIS,

PaC, IC

Table 3.2.2.2-1 Flight Station Segment Messages (1 of 3)
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gend Massage Name DastinatiaD
Os Segment
Change

• FrlightStation Discret _Change log, ,

Navigation Al MaxRat e Outputs MVA, OS

Propulsion Al Max Rate Outputs PRO, 108

Flight Controls AI Max Rate Outputs NAy, 108,
YD, WNI,RDR, PRO,
=", VIS,

PBC, IC

NW JAX Max RateOutputs 31, lOS

Radar_AX MaxRate Outputs RDR, 108

Weapons _I Max Rate Output* "P, 1O8

Flight_ DynamicsAl Max-Rate Outputs FD, 108

Physical CuesAl Max Rate Outputs PUC, :08

Visual Al Max_ RateOutputs VIS, lOS

IOS Al Max Rate Outputs lOS

* Flight Station To Navigation
Discrete Change MAy

* Flight Station To Propulsion
Discrete-change PRO, OS

* Flight Station To FlightCont rol
Discretechange FC, lOS

* Flight_Station To Weapons
Discrete Chinge WPX

• )mD Mode Outputs Ny, WP

SSMS Mods Outputs wPN

•A G • _pMods Outputs WPN

* Stores Configuration wPm, 108

* Weapon Option Outputs wPm

Table 3.2.2.2-1 Flight Station Segment Massages (2 of 3)
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Send Message Name Sgent
onS t
Change

* Current Jett Station COS VP,

* CurrentStationCOS VP,

* UFCOutputs NAV

* SpeedhrakeSwitch COS xxV, PC,
1O8

* Parking_BrakeSwitch_COS iC, lOS

* Master AVm Switch COs Ww

* JFSStartSwitch COS PRO

* EEC BUC Switch COS PRO

* StartingFuelSwitchCOS PRO

* RALTPower Switch COS NAV

* INS Mode Switch COS NAV

* Instrument Mode Switch Cos NKV

* Altimeter_ModeSwitchCos HAV

* TacanData Cos NAV

* FlightStation To _W Discrete Change EU, 10S

* Flight_StationToyRadar Discrete Change RDR, IOS

* Flight Station To_Flight Dynamics_
DiscreteChange FD, IOS

* Flight_Station ToVisual Discrete Change VIS, I0s

* FlightStation_To Physical Cues_
Discrete Change PIC, IOS

* FlightStation To_IOSDiscrete Change 10S

Table 3.2.2.2-1 Flight Station Segment Messages (3 of 3)
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send Message Name Defmt1 mat4C
On 8Semnt
Chan"e

Primary Cont ol3e Max-RateOutputs 33V, FD,
F$, log,
P.C

isc Coant rol Devi cesQuarterRate Outputs XlV, PD,
PI, log,
PVC

* Current Arresting _ook State iNV, iD,
FS

Trim Max Rate Outputs FD, FS

Toe Stakes and Anti Skid Quarter
Uate OuEputs iD, P.C

AICS_Quarter Rate Outputs VS

Flight Controls-Support Eighth
Rate Outputs rS

* FlightControls_Discrete Change FS

* Flight Controls_ 'Module Mode_
SelectionControlReply 108

* Flight Controls Module Training_
Mode ControlReply OS

* Flight Controls Performance
Test Response 10S

* Flight Controls Off Line
Diagnostic Response -- OS

* Flight Controls Remote Controlled
Diagnostics Response -- 0

* Flight Controls On Line
Diagnostic Repot 1- OS

* F ight Controls_Scoring Report 105

Table 3.2.2.2-2 Flight Controls Segment Messages
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Bend Message NameDu~ntc
on segment
Change

qupat ions of Motion Max Rate Outputs DlVI =I,
PC, 108,
HaY, PUC,
PRO, RDR,
VIS, WPN

Equations of Mot ionQuart er-Rate OUtputs Xlv, E=I
VC, 108,
NAY, Pac,
PIRO, wpm

*stallOnset NAV

Weightý-and Balance-Eighth Rate Outputs PSI XOS,
INhY

Forces-and Moments E-ighth _RateOutputs FrC, Ts'
xhV, P.C,
PRO, UPN

*Touchdown message VIS, 105,
r5, FC

*Ownahip_SPtructural Crash 3W, 1Os,

* ~Flight Dynamicsmodule mode-Selection_
ContFrolReply 10S

r light_ ynicsModule -Training
Mode Cnrol Reply 10S

*FlightDynamics Performance Test Response 105

* ~FlightDynamicsOff Line_
Diagnostic Response 10S

* ~FlightDynamicsRemote Controlled_
_____ Diagno-stics Respons~e 105

*Flight _Dynamics On Line Diagnostic _Report 105

*FlightDynamics Scoring Report 10S

Table 3.2.2.2-3 Flight Dynamics Segment Messages

32



549i-10734-1
- 20 August 1993

Send Message wame Deptinatim
On Segment

Engi no Inlet SystemQuarte eRate Outputs FS, lOS

Core Engine Half RateOutputs rS, 1OS,
PSC

Thzrust GenerationQua rter Rate-Outputs 105, PUC,
EIW, ID,
FS

• Afterburner Fired 3lV, rD,
VS

• EngineFired ID, FS,
PIn

EngineBleod Air System Quarter

Rate Outputs IS, lOS

Transm4ission Systmn Quarter Rate Outputs iD, IS

Auxiliary Power Unit System Quarter 1s, lOS,
Rate-Outputs PEC

( Engine Fuel Syste omQuarter Rate Output IS, 0OS

Engine_ExhaustSystemHalf_Rate Output IS

EngineOil_System EighthRate Output FS, lOS

PropulsionSupportSixteenth Rate-outputs FS

• Propulsion Module Mode_Selection_
ControlReply IOS

* Propulsion Module TrainingMode_
Cont ol_-Reply 1OS

• Propulsion Performance-Test Response lOS

• Propulsion Off_LineDiagnostic-Response IOS

• Propulsion Remote Controlled
Diagnostics-Response -OS

* PropulsionOnLineDiagnostic Report 10$

• Propulsion Discrete_Outputs IS

C. • ,,PropulsionScoring Report o05

Table 3.2.2.2-4 Propulsion Segment Messages
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Send M~essage Name Dstination
OnSemn
Change 

-a

ABRSQuarter Rate Outputs FS, Ku,
______ ________________________________RDR

INS-HalfRateOutputs FS, 33,

ri RDR, 3W,
PC, 108

INSQuarter Rate Outputs i'S, 105,
irC, 3W

INS Eighth lRate Outputs I'S, log

*Positioný Updlate RDR

*Waypoint,_change Output 108, irS

Radar AltZi ghth _Rate Outputs 75, IC, EU

ILS Half Rate Outputs 10S, FS,
PC

TACAN ~Quarter RateOutput FS, IC,

C EU, log
TACAN EighthRateoutput IS, 108

UHr VHI'_BYIntercom Eighth _Rate output 75, zOS

lIT Eighth Rate Output rS, zos,
RDR, EU

ADS Half Rate output FS, PRO,
PC, 105

ADS Eighth RateOutput IS, 109,
EN

______Navigation -Support Eighth Rate Output FS

Command Steering MgaxRate Outputs IS

BEUD SymbologyYMax Rate Outputs i's

Navigat ion Emitt er Unique Data XIV

*Navigation COMMUnication Discrete Output FS, IPC,

WPM, 105,

Table 3.2.2.2-5 Navigation/Communication Segment Messages
(1 of 2)
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Send Nessage Name Detination
( On Segmnt

Change

* Navigation Communication Module
Mode Selection ControalRpljy- 108

* Navigation Communication module
Training_ odeCont rol-Reply -OS

* Navigation Commni cation
PerformanceTest Response OS

* Navigation Conmmication
Remotr Eontrolled Dia-gnostics_ 105

* Remote ControlledDiagnostics Response 108

* Navigation Communication Off Line_
Diagnostic Response 108

* Navigation Communication On Line_
Diagnostic Report 108

* Navigation CommnicationScoring Report lOS

( Table 3.2.2.2-5 Navigation/Communication Segment Messages
(2 of 2)

0
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Send Mes sage Name Destination
(on segment

Change

Ownahipryire-Cont rol Xi ghth _Rate Outputs FS

*Ownship Weapon-Irie Occurrence DlV, VIS,

xv, TD, 75S

OwnahipjWeapon_Dynami os Half Rate Outputs DlV, RDR,
108, VIS,
FS, NW,
HAy

*Ownahip. StoresDataUpdate DlV, FD,
lOs, 78

*Ownship Damage_Occurrence DPI, 108,
PRO, FS,
w&V, VIs3,
RDR, PHC,
xv, rD, rC

*Ownship_ ScoringActivation XV, 105

*Weapons DiscreteData Change DlV, VS

* Weapon Deact ivat ion DlV, P.DR,
VIS, 10S,
ZN

* Weapons Module Mode-Selection-
controi Reply - 10

*Weaponsý Module_Training jode cont rolReply lOS

*Weapons _PerformanceTest Response 108

*Weapons Off Line_Diagnostic Response 108

* Weapons Remote Controlled
DiagigosticaResponse 108

*Weapons On LineDi agnostic _Report lOS

*WeaponsScoring Report lOS

*Jettison Status cosOutput DlV, FS

B UDMax Rate-Output FS

CI Stores config 78, lOS

Table 3.2.2.2-6 Weapons Segment Messages
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Send Message Name Destilntion
On SegmentS~change

• Radar Module Mode Select ionCont rolReply 106

• Radar Module-Training Mode ControlReply I08

• Radar PerformanceTest Response 105

* Radar Off Line Diagnostic-Response 108

• Radar Remote Controlled
Diiagnostics Response- IO8

• Radar On LineDPiagnostic _Report IOS

* Radar ScoringReport 10S

• Radar EZiLtter Unique Data 3IV

Image Generation Moving Models_
Raif Rate Outputs wPN

Image_Generation Moving Models

Quarter Rate Outputs zN

C * Air To Air RejectData Change WPM

• Designated Ai rTo Ground Data_Change wPN

• Air To Ground Reject Data Change WPN

• Moving Model Data Update RateChange ENV, NW,
VPN, TD,

V'S

• Ownship _eaconData_Change NM, EI,
TD, IOS

• IFF AirborneInterrogateDataChange NAV

• TVTADataChange PC

MissionComputerInterface Half_
Rate Outputs 3W, VIS

• MissionComputer Sens or Data Change NW, VIS

• Sensor Fused Discernable
CharacterTsticsChange NW, V'8

Table 3.2.2.2-7 Radar Segment Messages (1 of 2)
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Send message Name Destination( on Segment
Change I

* Throat ProbabilityData Change 33, VIS

* Threat Priority Data Change EU, VIS

* Dynamic RadarDataChange 33

* Radar Position-RangeUpdate Output N&V

* Radar_Groundspeed Update Change Dlv, N&V

* Radar Occulting Data Change 3FV, VIS,
3W, iDR

Radar Al rcraft Systems nt erface Eighth
Rate Outputs Fs

* Radar Discrete Data Change FS

Table 3.2.2.2-7 Radar Segment Messages (2 of 2)

C3
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Send Message KameDsinto
on e t
Change

ownship Chaff ,And rlares Half '118, lOS,
Rate outpuEs ZNw, RDR

Ovnship Chaff And Flares* '18, lOS,
Sixteenth Nate Outputi 3EV, RDR

Ownahip_3CM HalfRate Outputs 3EV, RDR,
'118, 108,

*Decoy Uniqye Data ENV,, RDR,
'118, 108,
WLy

Pods-and Cont rols Eighth Rate Outputs FS

* Elect ronic Warf are Discrete Data, Change VS

* EZlect ronic Warf are Module Mode
sel ecti~on Cant rlRpy 108

* Electronic Warfare Module
Training; Modeý Control Reply 108

C Zlectronic WarfarePerformance-
TestjtResponsel 108

* ElectronicWarfare Off-Line-
Diagnostic Response 105

Z lectronic Warfare Remote ControlledI
DiagnosfticsResp~onse -105

* Electronic Warfare On-Line
Diagnostic Report 105

* lectronic Warfare-Scoring Report 108

Table 3.2.2.2-S Electronic Warfare Segment Messages
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$and message Name Destination
on Sogmant
Change I _ _ _ __ _ _I__ _

* notion-Related System State 1O8

* Physical Cues Module Mode
SelecEion ZontrolReply 108

* Physical Cues Module TrainingI
Modes ontrZlRepIy 108

* Physical Cues- Porformance Teot Response 108

* Physical Cues Off Line
Diagnostic -Res-ponse 108

* Physical Cues Remote Controlled

Diagniotics• Response 108

* Physical Cues On Line Di agnostic Roport 108

* Physical Cues Scoring Report 108

Table 3.2.2.2-9 Physical Cues Warfare Segment Messages

C0
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gond Message Name Dettinsti•
an Segment
change

* Visual Module Mode Selection
Control Reply - 108

* Visual Module-Training ModeCont rol_Reply IOS

* Vi sual Performanco Test Response 108

* VisualOff -Line Diagnostic Response 108

* Visual Remote Controlled
Diajnostics Response -- 108

* VisualOnLine Diagnostic _Report IOS

* Visual-Scoring Report I05

* Visual Positionmange Update Output NAV

* Visual Occulting Data Change 1NV, 3kV,
NW, RDR

* Visual DiscreteDataChange Fs

SVisual A ircraft Systems InterfaceZigEth Rate Output FS

Visual Aircraft Systems Interface
Eiglth Rate iS

Table 3.2.2.2-10 Visual Segment Messages

4
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Send Message Name Datination
On Segmnt
Change

* ModeSelection Message DlV, VD,
IrC, 7S,
PRO, NAV,
EW, WN,
VIS, RDR,
PSC

* TMain ode Selection Message DNV, VD,
FC, iS,
PRO, XAV,
EN, WPM,
VIS, RDR,
PoC

* Quick Action Task Message PRO, NAy

* Run Mode-Freeze Message VD, rS
* Visual _yopoint Act ive Vis

* Simulator ControlDiscrete Message DNV, FD,
IM, IS,
VIS, PNC,

RDR, KLV,
WPN, EN,PRO

* PerformanceTest Request Message XXV, TD,
FC, FS,
PRO, NAV,
EN, WN,
VIS, RDR,
PEC

* SnapshotFunction_Message XNV, FD,
FC, FIS,
PRO, NAV,
E, NWN,
VIS, RDR,
PEC

* Record Request _Mssage DIV, D,
FC, FS,
PRO, NAV,EW, WP,
VIS, RDR,
PHC

Table 3.2.2.2-11 Instructor Operator Station Segment Messages
(1 of 5)
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Send V"sago Name Destination
on ent
Chan"e

* Playback Request Message DlV, 1YD,

PRO, WAv,
EN, WN,
VIS, RDR,
PBC

Off Line Diagnostic Message DJV, 1D,
/IC, IS,
PRO, WAyV,NWI, 11PMl,

VIS, RDR,
PWK

* Remote Controlled Diagnostics Message mDm, rD,
FC, iS,
PRO, AyV,NWl, 11PM,

VIS, RDR,

* On Line Diagnostic Message DKV, ID,
PC, rS,
PRO, N&V,"(7 NWq, I1P,

VIS, RDR,
PEC

* Time ChangeMossage DlV, rD,
FC, FS,
PRO, NAV,LW, 11PM,

VIS, RDR

* Multiple Simulator Environment Message DNV

Clock-Tick Message Max Rate DNV, rD,
mc, Is,
PRO, NaV,
EU, 11PM,
VIS, RDR,
PHC

* Parameter -Sl eMessage ID

* Add CargoMessage ID

* External Connection Message ID, rS,

Table 3.2.2.2-11 Instructor Operator Station Segment Messages

(2 o3 5)
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Send Message Name Destination
On Segment
Change

* Parameter Change Message FD, PRO,
vis, rs

* Hydraulic Fluid Quantity Change Massage 78

* Fuel Quantity_ Change_Massage Fs

* Reset Message 78, PRO,
rC, WPN

* Icing Level Adjustment Message DNV, FD,
PRO

* ngine_Oil_Qantity _Ad justaent Message PRO

* 108_DiscreteRequest Message 7D, NAV,
PHC, rC

* MalfunctionMessage DNV, FD,
PRO, NAV,
RDR, 11PN,
Ew, rC, 78

* WaypointChange Massage NAV

* Platform Radio-Set Message NAV

* Training Area BoundaryM"ssage DNV, NAV,
EU, VPN,
VIS, RDR

* Ownship_Position ChangeDemand ZNV, 7D,
NAY, NW,
VIS, RDR

* Wind Shear_Message DNV

* Wind Direction Set Message DNV

* Wind Speed Set Message DIV

* Wind Position_Message DIV

*Wind Intensity_ýMessaqe ZNV

* TurbulenceDemand_Message DNV, PUC

* RunwaySurface Condition Message DNV, rD,

Table 3.2.2.2-11 Instructor Operator Station Segment Messages
(3 of 5)
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gend Message Name Destination
On Segment
Change

* Runway ConditionReading Message 3NV, VD,
VIS

* PressureDemand Message DIV

* Temperature Demand Message DNV

* Visual Model-Database Message DlV, VIS

* Thunderstorm _DynamsicData Message VIS, RDR,
DlV, PUC

* Thundersto= _Intensityes sage DNV, VIS,
RDR, PHC

* Lighting AdjustmentMessage 3NV, NAV,
ViS

* Environmental Adjustment Message DNV, WAV,
V'S, RDR,
PHC, 1D)

* Visual Range Adjustment Message 3WV, VIS

* CloudLevel Ad justment Message 3M, V'S

* Time-Of Year Message NAV, VIS

* Temperature Profile Message 3NV

* Temperature Lapse Rate Message 3NV

* WindSpeed LapseRate Message 3NV

* WindDirectionLapseRate Message DNV

* Moving ModelDynamic-_Data Message 3NV, xW,
NAV, RDR,
VIS, WPM

* Moving ModelDeactivation Message DNV, NW,
NAV, RDR,
VIS, WPN

* Chaff CreationMessage MV, ZN,
NAV, RDR,
VIS, WN

Table 3.2.2.2-11 Instructor Operator Station Segment Messages
(4 of 5)
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Send Message Name DstinMtio1
On Segment
Change

* Flare Creation Message aW, ZV,
NAV, RDR,
VIS, WPM

* DecoyCreat ion Message NVl, EU,
NAV, RDR,
VIS, WPII

* Platfora Creation Message DV, 3W,
NAV, PDR,
VI$, WN

* Tanker Creation Message MW

* Emitter Set Message 3NV, 3W,
HAV, RDR

* Battle DamageSetMessage DlV, 3W,
TD, RDR,
VIS, WPN

* ModelLight ingSet Message 3NV, V'S

* ArticulatedDevice-Set Message DNV, RDR,
V'S

* WeaponLoad_Set Message NW, FD,
VI'S, VPN

* WeaponFireCommandMessage NW, Vis,

WPN

* MovingModel ComplexitySet Message ZNV

* ZIVSet Message NW, NAV,

RDR

Table 3.2.2.2-11 Instructor Operator Station Segment Messages
(5 of 5)

3
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Send Message Nam Dint4atnc

Change

ZN1V Module Mode-Selection ControlReply 108

* 1KV Module-Training Mode Cont rol-Reply 108

* 1KV Perf ormance Teat-Response 108

* 1V OffLineDiagnostic Response 108

* 1KV Remote Control led DiagnosticsResponse 109

* XXV On Li ne Diagnostic Report 108

* XV Scoring Report lOS

*Malfunction Direction Message 108

Atmosphere Quarter Rate Outputs ID, FC,
105, NAy,
PHC, PRO

Weather_Quarter-Rate Outputs TD

OvnshipjHeightý Above Terrain Max- VIS, rD,(Rate Outputs HKV, RDR,
WPN, PSC

Movi ng Modls Heightý AboveL Nhy, RDR
TerrainMaxRateOutputs VIS, rD,

11PN, PEC

*RadarOccultingDataChange VlSI NW,
RDR

*Visual Occulting_DataChange VIS, NAY,
NW, RDR

*Moving Model,_DamageOccurrence 1OS, EN

*Moving MIodel_ScoringActivation EN, 10s

*ThreatWeapon _Dynam~ics HalfRate-Outputs RDR, VIS,
'OS

*PlatformFireOccurrence PlC, MN,
'OS

*PlatformStores-Data_.Update IV

C Table 3.2.2.2-12 Invironment Segment Messages (1 of 2)
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Send Massage Name Destination
on Segment
Change

Threat Platformý Dynamics Hal f wpN, WAY,
Rate Outputs 3W, iOS,

VIS, RDR

ThreatPlatform Unique Data 3W, 08,
VIS, RDR,
IN, NAV,

'S

Companion Vehicles-Half Rate Outputs ID, ZW,
FS, l08,
NaV, 1UR,
V'S

* Companion ChangeData lD, NW,
FS, 108,
HAV, VIS,
_DDR, PHC

TankerChangeData PD, FS,
1O0, NAV,
VIS, RDR,
PEC

CompanionTankerModel-Deactivate FD, FS,

lOS, NAV,
ViS, RDR,
INC, NW

External Chaff And Flares Half VIS, 108,
Rate Outputs -W, RDR

External Chaff And Flares VIS, 10S
Sixteenth Rate_Outputs 3W, RDR

* AirportsOutput NAV, 10S,
RDR, VIS,
FD

* NAV AidSite Output NAV, RDR,
V'S

* CollisionData Change VIS, WPN,
ID, 105

Table 3.2.2.2-12 Environment Segment Messages (2 of 2)
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4. OUATAXY ASSRtANCE

None.

5. PREPARATTON FAR DRLIVERY

None.

6. NQZZS

6.1 Anronnm* and Abbravlatlona.

CDRL Contract Data Requirement List
CDU Control Display Unit
CSCI Computational System Configuration Item

DOD Department of Defense

ENV Environment
EW Electronic Warfare

FC Flight Controls
FD Flight Dynamics
FS Flight Station

HWCI Hardware Configuration Item

ICNIA Integrated Communications Navigation
Identification Avionics

IDD Interface Design Document
INEWS Integrated Navigation Electronic Warfare System
IOS Instructor Operator Station
IRS Interface Requirements Specification

MSS Modular Simulation System

NAV Navigation/Communication

PHC Physical Cues
PRO Propulsion

RDR Radar

SSS System/Segment Specification

TA/TF Terrain Avoidance/Terrain Following

VIS VisualC VMS Vehicle Management System
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VNET Virtual Network

( WPN Weapons

(This pwquk ugh'sabe filred to reflct Aesnlureuqetu u ppule
dmw rss.)

6.2 GloamAry.

Backdoor Interface - A hardware or software interface, not
utilizing the VNET, between a MSS segment and an associated
component.

Communications Protocol - A scheme for information passing
between fundamental components.

Cue Correlation - A training systems problem of matching
simulated response apparent to crew actions.

Transport Delay - The time lapse between an action and its
simulated result within the simulator.

Virtual Network - The framework for organization and
interfacing of the fundamental MSS components.

WGS-72 Earth Axis Coordinate System - A standard definition,C acceptable to DoD, for locating points on the globe.

(This pwaqiwp usua be telkird to reflec trsenelegy uxique to this app~catdox alne'wfl
MS.)

C)
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