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3. 

4 . 

DRAFT 

FOREWORD 

This draft military sta ndard has been prepared by the 
Institute for simulation and Training for PM TRADE and DARPA 
based upon currently available technical informa tion but it 
has not been approved for promulgation. It is subjec t to 
modification. However, pending its promulgation as a 
coordinated military sta.ndard, it may be used. 

Beneficial comments (recommendations, additions, deletions) 
and any pertinent data which may be of use in improv ing thi s 
document should be addressed to: Dr. Bruce McDonald, 
Institute for simulation and Training, 124 2 4 Research 
Parkway, Suite 300, Orlando, FL 32826 by using the self­
addressed Standardization Document Improvement Proposal Form 
appearing at the end of this document or by l e tter . 

This standard contains requirements for a communication 
protocol between simulators in a Distributed Interactive 
simulation (DIS). This protocol focuses on communication 
related to information about a simulated entity and t he 
interactions that take place between simulated entities . 
Because of this fact, protocol related to other aspects of 
DIS are not specified as requirements. In particu l ar, this 
standard does not specify protocol related to data 
collection, network management, or terrain changes. The 
protocol data units contained in this draft standard 
emphasize target engagements that take place on or above 
land. Detection of targets based on their emission of sound 
or electromagnetic energy is not currently supported in the 
protocol data units. The surface and subsurface ocean 
environment is also not currently represented. The system 
designer must recognize this fact and design software that 
will be flexible e nough to incorporate new protocols and 
protocol data units as they become avai l able. This 
fl exibility must also allow for upda tes in the protocol that 
may result from technological advances and increased 
fidelity requirements. 

Some protocol data units (PDUs) that are not required as 
part of this standard are recommended for use until a 
standard protoco l is developed. These PDUs are included in 
section 6 of this document. 
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DRAFT 

1. SCOPE 

1.1 Scope. This standard establishes the requirements for 
entity information and entity interaction protocol d a ta units 
exchanged between simulators participa ting in a distributed 
interactive simulation. It is the first in a series of standards 
being developed to address the problem of interoperabi li ty among 
interconnected simulators. These standards encompass a p o rtio n 
of the application layer of a communications architecture as 
defined by the International organizat ion for Standardization's 
(ISO) Open Systems Interconnection (OSI) Reference Mode l (see 
Appendix A) . 

1.2 Applicati on. When invoked in a specification or 
s t a tement of work, these requirements wi ll apply to simul a t ion 
devices intended for participation in a Distributed Interac tive 
Simulation (DIS). The contractor is responsible for invo king all 
the applicable requirements of this Military Standard o n any a nd 
al l subcontractors he may e mploy . 

1 



DRAFT 

2. APPLICABLE DOCUMENTS 

2.1 Government documents . 

2.1.1 Specifications, standards, and handbooks. 

MILITARY 
MIL-STD-1777 Internet Protocol Specification , 

Appendix A. 

2.2 Non-Government publications. 

STANDARDS 

INTERNATIONAL ORGANIZATION FOR STANDARDIZATION ( I SO) 
ISO 74 98 OSI Reference Mode l 

INSTITUTE OF ELECTRICAL AND ELECTRON ICS ENGINEERS ( IE EE) 
IEEE 754-1985 Standa rd for floa ting point number s 

NON-STANDARD PUBLICATI ONS 

SIMNET 
BBN RPT. 7102 The SIMNET Network and Protoco ls 

INTEROPERABILITY MEETINGS 
IST-CF-89 - 1 Summary Report: The First 

Conference on Standards for the 
Interoperability of Defense 
S imu lations 

IST-CF-90 - 01 Summary Report: The Second 
Conference on St andards for the 
Interoperab ility of Defense 
Simulations 

IST-CR- 90 - 13 

ACCOMPANY I NG DOCUMENTS 

IST-PD- 90 -1 

Summary Re port : The Third Worksh op 
on Standards for the 
Interoperabi lity of Defense 
S imul a tions 

Rationale Document for Entity 
Interaction Protoco l for 
Di stributed Interactive Simulation 
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3 . DEFINITIONS 

3 . 1 Acronvms used in this standard . The acronyms u sed in 
standard a re defined as follows: 

ANSI 

ASCII 

ASW 

BAM 

CIG 

CWI 

C3 

DARPA 

DIS 

ECM 

EHF 

EO 

ESM 

EW 

HF 

IEEE 

IFF 

IR 

ISO 

1ST 

lTD 

American National Standards Institute 

American Standard Code for Information 
Interchange 

Anti - submarine Warfare 

Binary Angle Measurement 

Computer Image Generator 

continuous Wave Illuminations 

Command , Control and Communications 

Defense Advanced Research Projec t s Agenc y 

Distributed Interactive Simulati o n 

Electronic Countermeasures 

Extremely High Frequency 

Electra-optical 

Electronic Warfare Support Measures 

Electronic Warfare 

High Fre quenc y 

Institute of Electrical and El ectro ni c 
Engineers 

Identify Friend or Foe 

Infrare d 

Inte rna ti ona l Or gani za tion f o r 
Standardization 

Institute for Simul a t i on And Tr ain ing 

Inte rim Terrain Database 

3 
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LAN Local Area Netwo rk 

LF Low Frequency 

OSI Open Systems Interconnection 

PDU Protocol Data Unit 

PM TRADE Army Project Manager for Training Devices 

PRF Pulse Repetition Frequency 

SAFOR Semi-Automated Forces 

SAM Surface To Air Missile 

SHF Super High Frequency 

SIMAN Simulation Management Protocol 

UHF Ultra High Frequency 

UTSS universal Threat Simulation System 

VLF Very Low Frequency 

WAN Wide-Area Network 

3 . 2 Application l ayer. The l ayer o f the ISO r e f e r ence 
model which provides the means for user application processes t o 
access and u se the network ' s communicatio ns resource s. 

3.3 Articulate d Part. A visible part of a simul a t ed en t ity 
that is ab le to move relative to the entity itse lf . 

3.4 Ballistic munition. Any munition that f o l lows a 
predetermined ballistic trajectory. 

3.5 Binary Angle Measurement (BAM). A method of a ng l e 
measurement which uses the b inary number system . Two types o f 
ang l es are used in thi s standard : 

a. 32-bit BAMs - 32- bit BAMs are used to express t he 
orientation of a n entity . Each unit o f BAM i s equ a l to 
360/ 232 degrees or 2*pi/ 232 r adians. 

b. 16-bit BAMs - 16-b i t BAMs are used to express t he 
orientation of a rt icula t ed parts . Each unit o f BAM is 
equal to 360/ 2 ,16 degrees or 2*pi/2,16 radians . 
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3.6 Bit. The smallest unit of in formation in the b inary 
sys tem of notation. 

3.7 Broadcast . An addressing mode in which a PDU of a 
single application process is sent to all nodes on a ne t wo rk. 

3 . 8 Byte. A sequence of eight consecutive bits ope rated 
upon as a unit. 

3.9 connection less service. A message service which 
provides a mode of information transfer between pee r e ntities in 
which each data transfer is independent of and not coordina t ed 
with previous or subsequent transfers and in which no state 
information is maintained. 

3.10 Data link layer. The layer of the I SO reference model 
which provides the functional and procedural mean s to transfer 
data between stations, and to detect and correct errors that may 
occur in the physical layer. 

3.11 Dead reckoning. A methodology for the estimation of 
the position of an entity or object based on a prev i ously known 
position and estimates of time and motion. 

3.1 2 Distributed Interactive Simulation (DIS). An exercise 
involving the interconne c tion o f a number of simulation devices 
in wh ich the simula ted entities are abl e to interact within a 
computer generated environment. The simulation devices may be 
present in one location, interconnected by a Loca l Area Network 
(LAN) or may be widely distributed on a Wid e Area Network (WAN) . 

3.13 Distr ibut ed Simu l ation. See Distributed Interactive 
Simulation. 

3.1 4 Emitter. A device that is able to discharge 
detectable e lec tromagnetic energy . 

3.15 Entitv. An element of a simulated world (such as a 
vehicle) that is generated and controlled by one or more 
simulators. An entity may also be an element of the simulated 
world, such as cultural features including buildings and bridges, 
that may be subject to changes in appearance as a result of the 
s i mUlatio n exercise. 

3.16 Entity coo r dinates. Location wi th respect to a 
s imulated entity is described by an entity coordinate system . 
This right-handed cartesian coordinate syst em has its origin at 
the center of the bounding volume of the entity. The positive 
d irection of each axis extends out the front (x - axis), the right 
side (y-axis ), and downward (z - a xi s) . 
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3.17 Euler angles. A set of three angles used to de s cribe 
the orientation of an entity as a se t of three successive 
rotations about three different orthogonal axes (x, y, and z), 
using the right hand rul e : first counterclockwise about z by 

angle W (psi), then counterc lockwise about the new y by 

angle a (theta), then counterc lockwise about the newest x by 

angle ~ (phi). Angles W and ~ range between ±n , while 

angle a ranges only ±n/2 radians. These angles specify the 

successive rotations needed to transform from the world 
coordinate system to the entity coordinate system. 

3.18 Exercise. See Simulation Ex e rcise. 

3.19 Fidelity. A measure of the realism of a simulation. 

3.20 Fields. A series of contiguous bits treated as a n 
instance of a particular data type that may be part of a higher 
level data structure. 

3.21 Guided munition. Any muniti o n that responds t o 
steering c ommands after launch a nd does not f o llow a 
predetermined ballistic trajectory. 

3.22 Host or Host computer . A computer attached t o a 
network. 

3 .2 3 Laver . A well-defined, l ogica l and h ierarchica l 
subdivision of a network architecture . Each layer can u se the 
services of the next lowe r layer, plus its own function s , t o 
create services wh i c h are made available to t he next higher 
layer. 

3.24 Layering . A struc turing t e chniq ue in which t he 
communication functions are partitioned into a hierarchica l set 
of layers. Each l aye r performs a r elated subset of fun c tio ns 
required to communicate with another system. 

3.25 Local Area Network (LAN). A communications ne t wo r k 
designed for a moderate size geographic area and characte ri zed by 
modera te to high data transmission rate s , low d e l a y , a nd l ow b i t 
error rates. 
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3.26 Long-Haul network. Se e Wide Area Network. 

3.27 Multicast. An addressing mode in which a PDU of a 
single application process is sent to a subset of the nodes on a 
network. 

3.28 Network architecture. The organization of system 
components, functions that these components perform, and their 
interrelationships; a specification which defines how a system is 
to be organized. This specification defines functional 
modularity as well as protocols and interfaces which allow 
communication and cooperation among those modules. 

3 . 29 Network management. The collection of admini s trative 
structures, policies and procedures which collectiv ely provide 
for the management of the organization and operatio n o f t he 
network as a whole. 

3.30 Node . A device which communicates via a Local Ar ea 
Network or a Wide Area Network. A point in a ne t work whe r e o ne 
or more communications lines terminate. 

3.31 octet . A sequenc e of eight bits, usually opera t ed 
upon as a unit . 

3.32 Open system architecture. A communi catio ns 
architecture standard developed by ISO. 

3 . 33 OSI Reference Model. A mod e l tha t o r ga n izes the data 
communica tion conce pt into seven layers and defines the 
functionality of each layer. OSI Refere nce Mode l f o r Netwo r k 
Architecture was created by ISO and is u sed as a re fe r ence t o 
compare ne twork architectures. 

3 . 34 Protocol Data unit (PDUl . 
application level data tha t is passed 
application processes. 

A portion of the 
o n a netwo rk bet wee n 

3 . 35 Physical layer . The layer of the I SO r e ference model 
which provides the mecha nical, electrica l, fun c ti ona l, and 
procedural characteristic s to access the transmi ssion medium . 

3.36 Presenta tio n l a yer. The laye r o f t he I SO reference 
model whic h frees the a pplic ation processes fr om conce rn with 
differences in data representation. 

3.37 Protocol. A fo r mal set of conventions or r u l es 
governing the form a t, timing, and error control t o faci l itate 
message e xchange between communica t i ng processes . 
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3.38 Real-Time. An event or data transfer which mu s t be 
accomplished within an allotted amount of time or when the 
accomplishment of the action has either no or diminishing value. 

3.39 Session layer. The layer of the ISO reference model 
which provides the mechanisms for organizing and structuring the 
interaction between two entities. 

3.40 Simulated entity. See Entity. 

3.41 Simulation exercise. An activity which uses computers 
to train individuals in certain skills or to evaluate operationa l 
equipment within a given scenario. 

3.42 Simulation management. A mechanism that provides 
centralized control of the simulation exercise. Functio n s o f 
simulation management include: start, Restart, Maintenance , a nd 
Shutdown of the exercise. Other functions provided include 
introduction of late players and the collection and di s tribut i o n 
of certain types of data. 

3.43 Simulation manager computer. The simulati on ma na g e r 
computer is a host computer that exists on each LAN partic ipa t ing 
in a DIS. This host computer is responsible for performing 
simulation management functions for that LAN. Specific 
requirements for the simulation management computer a re no t 
completely specified by this standard although certain fun c tio n s 
are specified as the responsibility of the simulation ma nage r 
computer. 

3.44 Transport layer. The layer of the ISO model wh i c h 
accomplishes the transparent transfer of data over an e stab l ished 
communications connection, providing an end-to-end s e r v i ce wi t h 
high data integrity. 

3.45 Wide-Area Network (WAN). 
designed for large geographic areas. 
Network. 
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4. GENERAL REQUIREMENTS 

4.1 Introduction. This section contains requirements 
concerning the content and use of PDUs in DIS exercises. 

4.2 Authority in charge of DIS exercises. As of August , 
1990, no organization has been assigned the duty of serving as 
the authority in charge of DIS exercises. Until such an 
organization is assigned, the Army Project Manager for Training 
Devices (PM TRADE) shall serve as a temporary authority. This 
authority shall perform administrative functions such as 
maintaining and distributing databases, allocating site 
identifiers and configuration control of this standard. 

4.2.1 site manager. At each designated DIS site, a site 
manager shall oversee DIS operations at that site. 

4.2.2 Simulation Manager Computer. The Simulation Manager 
Computer shall be a host computer existing on each LAN . This 
computer shall be respons ible for establishing the exercise f o r 
the LAN to which it belongs. The simulation manager c omp u t e r f o r 
each LAN is designated by the site manager for tha t LAN. 

4.3 DIS exercise. A DIS exercise shall be a set of 
interacting host computers which shall share one identi fyi ng 
number called the Exercise Identifier. 

4.4 The issuing entity. In a DIS exercise, host computers 
may represent one or more entities. The host computer sha ll 
issue PDUs for each of the entities that it simulates. It is, 
therefore, not the entity that issues PDUs but t he h ost computer 
that r epresents that entity. For reference, it is easier t o s ay 
that the ent ity is issuing the PDU rather than saying tha t th e 
host computer that is simulating the entity is issuing the PDU. 
Therefore, the statement "entity issues" shall mean "the hos t 
computer representing the entity issues." 

4 . 5 Issuance of PDUs. PDUs shall be issued acc ording to 
the guidelines spec ified in the paragraphs that foll ow. 

4.6 Receipt of PDUs. Upon receipt of PDUs, ho s t computers 
shall act as specified in the paragraphs that follow. Unless 
otherwise s t a ted, the actions described in the paragra phs to 
follow that refer t o the receiving entity shall a pp ly t o t he 
enti ty to which the PDU is addressed . 

4 .7 Protocol data unit s for DIS. The foll ow ing parag r aphs 
shall establish the content and the proc edure for use o f PDUs in 
a DIS exercise. 
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4.7.1 Protocol data unit header. A protocol data unit 
(PDU) header shall be the first part of each proto c o l data unit. 
The header shall specify the identification number associa ted 
with the DIS exercise, the protocol version, and the type of 
protocol data unit that follows (see also 5.3.3). 

4.7.1.1 Protocol version. The PDU header shall specify the 
version of DIS protocol to which the PDU pertains. 

4.7.1.2 DIS exercise identification. Each DIS exerc ise 
shall be distinguished from other exercises by the use of an 
Exercise Identifier. This identifier shall be assigned by the 
organization that establishes the exercise. An identifier shall 
be assigned that is currently not in use on the network o n whic h 
the exercise is communicated. 

4.7.1.3 Types of PDUs. 
this standard. PDUs in this 
follows: 

Entity State PDU 
Fire PDU 
Detonation PDU 

There shall be 13 PDUs r e qu i r ed by 
standard sha ll be define d as 

Update Threshold Request PDU 
Update Threshold Response PDU 
Service Request PDU 
Resupply Offer PDU 
Resupply Received PDU 
Resupply Cancel PDU 
Repair Complete PDU 
Repair Response PDU 
Collision PDU 
Radar PDU 

In addition to these PDUs, other PDUs ma y be a dd ed t o t his 
standard as the standard develops. Type definiti o n s have been 
reserved for this type of protocol growth . Type de fin i ti ons i n 
the standard have also been reserved for impleme nta t ion of 
experimental PDUs . 

4 .7. 2 Entity Informa tion. Informa tion a s sociated wi t h t he 
appearance and location of an entity sha ll be c ommun ica t ed i n a 
DIS exercise through the use of an Entity St a te PDU (ES PDU) (see 
also 5.3.4). 

4.7 . 2.1 Entity State PDU. The Entity St a te PDU (ES PDU) 
shall communicate information about an e n tity's sta t e . This 
includes state information tha t is neces s a r y for the r eceivi ng 
host computers to represent the issuing e ntity in the hos t 
computer ' s own simulation. 
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4.7.2.1.1 Information contained in the Entity state PDU. 
The ES PDU shall contain the following information: 

a. The identification of the entity that issued the PDU. 

b. The issuing entity ' s specific entity type. 

c. The time at which the data in the PDU is valid. 

d. 

e . 

f . 

Information about the location of the entity in the 
simulated world and its orientation . This info rmati on 
includes: 

The location with respect to the wor ld 
The velocity (the rate at which its location 
is changing) 
Acceleration (the rate at which its velocity 
is changing) 
orientation 
The angular velocity (or the r ate at which 
its orientation is changing) 
The dead reckoning parameters that should be 
employed when extrapolating the position of 
this entity. Values for this fie l d are 
currently undefined . 

The information required for representation of the 
entity's visual appearance . This information 
includes: 

The appearance of t he entity (for example, 
normal, smoking, on fire, producing a dust 
cloud , and so forth.) 
Markings 
The number and orientation of articu la ted 
parts 
The presence of attached parts or stores 

The capabilities of the entity. 
include: 

Resupply 
Repair 
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4.7.2.1.2 Issuance of the Entity State PDU. The ES PDU 
shall be issued by an entity when one or more of the following 
conditions exist: 

a. 

b. 

c. 

The discrepancy between an entity's actual state (as 
determined by its own high fidelity model) and its dead 
reckoned state (state using specified dead reckoning 
algorithms) exceeds a predetermined threshold . (see 
4.7.4 and 4.7.5.1 concerning dead reckoning and 
threshold values). This threshold includes changes in 
position/ orientation information and articulated part s 
information. 

A change in the entity's appearance occurs. Thi s 
change may include being on fire or smoking. 

A predetermined length of time has elapsed since the 
issuing of the last ES PDU. If no value i s 
established, the default value for this time shall be 
five seconds. This value shall be establi shed at 
exercise start by the simulation manager comput er (see 
3.43), or may be changed by the simulation manager 
computer during the exercise. 
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4.7.2.1.3 Receipt of the Entity state PDU. Upo n receip t of ( 
the ES PDU, a host computer shall use the information contai ned 
therein to model the position and appearance of the enti t y tha t 
issued the PDU. 

4.7.3 Weapons fire. Information associated with th e 
representation of weapons effects in a DIS exercise s hall be 
accomplished through the use of two PDU s : The Fire PDU and the 
Detonation PDU (see also 5.3.5.1). 

4. 7 . 3. 1 Representation of weapons fire in DIS . 
Representation of weapons fire in a DIS exercise shall consist of 
the following sequence of events : 

a. An entity fires a weapon. The firing of a weapon s h a l l 
be communicated through the use of a Fire PDU . 

b. The munition launched shall be modeled by the firing 
entity's host computer. If the munition is a guided 
munition, it sha ll be assigned a unique identi fica ti on 
number in the Fire PDU a nd the host computer modeling 
its beha v ior shall issue ES PDUs for the munition 
according to the procedures for the use of the ES PDU 
(see 4.7 . 2). The munition , therefore , i s represented 
as an entity . If the munition is not a guided munition 
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(for example, a ballistic munition), the field that 
contains the munition identification number in the Fire 
PDU shall contain the value zero and no ES PDUs shall 
be issued for the munition. 

The impact or detonation of a munition represents the 
end of its path and the end of the existence of a 
munition entity. This event shall be represented by a 
Detonation PDU. A Detonation PDU shall also be used to 
terminate sky shots (see 4.7.3.3.5) that do not impact 
or detonate. 

4.7.3.2 Fire PDU. The Fire PDU shall be used to 
communicate information associated with the firing of a weapon . 

4.7.3 . 2.1 Information contained in the Fire PDU . The Fire 
PDU shall contain the following information : 

a. The identification of the entity issuing the PDU . 

b. 

c. 

d. 

The identifica tion of the intended target e ntity if 
known to the host computer, zero otherwise. 

The identi fica tion of guided munitions (munitions not 
guided have an identification va lue of zero) . 

The identification of the specific event marked by the 
firing of an entity's weapon. 

e. The time at wh i ch the data in the PDU is valid. 

f . The information required for representati on of the path 
and impact of the muni tion. This informatio n includes : 

The l oca tion from which the munition was 
launched 
The type of munition fired 
The warhead of the muni tion (if app l icable, 
zero otherwise) 
The fuze employed by the munition (if 
applicable, zero otherwise) 
The quantity and rate at which it was fired 
The initial velocity of munit ion fired 
The range the firing entity's fire control 
system has assumed for computing the fire 
contro l so lution 

4.7.3 . 2 . 2 Issuance of the Fire PDU. The Fire PDU shall be 
issued by an entity at the moment it fires a weapon. 

13 



---------------------------------------------------------------------------------------------~ 

DRAFT 

4.7.3.2.3 Single rounds and bursts of fire. If the firing 
of the weapon represents a single round, the quantity field of 
the Fire PDU shall contain the value one, and the rate field 
shall contain the value zero. Otherwise the fields shall contain 
the quantity of munition fired and the rate at which it was 
fired, respectively. 

4.7.3.2.4 Receipt of the Fire PDU. Upon receipt of a Fire 
PDU, a host computer shall use the information therein to 
represent any necessary visual and aural effects produced by the 
firing of the weapon, whether it be a muzzle flash, noise , or 
smoke. 

4.7.3.3 Detonation PDU. The Detonation PDU shall be used 
to communicate information associated with the impact o r 
detonation of a munition. 

4.7.3.3.1 Information contained in the Detonation PDU . Th e 
Detonation PDU shall contain the following informatio n: 

a. The identification of the entity issuing the PDU. 

b. The identification of the target entity if it impa c t ed 
an entity, zero otherwise. 

c. The identification of guided munitions (munitio n s not 
guided have an identification va lue of zero ) . 

d. The identification of the event . This number shall b e 
the same as the event identifica tion numbe r assigned t o 
the corresponding Fire PDU. 

e . 

f. 

The time at which the data in the PDU is valid. 

The info r mation required for representati o n of t he 
impact o r detonation of the munition. This informa t ion 
includes: 

The location with r espect t o the wo r ld 
The type of munition fired 
The warhead of the munition (if applicab l e , 
zero othe rwise) 
The fu ze employed by the muniti o n (i f 
applicable, zero otherwise) 
The quantity and rate at which it was f ired 
The velocity jus t before i mpa c t 
The energy of detonat ion 
The directionality of the deto na ti o n 
The momentum 
The location of detonation with r espect to 
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the target entity 
The detonation r e sult (detonation , impact, n o 
detonation or impact) 

4.7.3.3.2 Issuance of the Detonation PDU. Th e Detonation 
PDU shall be issued by a host computer at the moment that a 
munition being modeled by that host computer impacts or 
detonates. If the munition neither impacts nor detonates (sky 
shot) the controlling host computer shall issue a Detonation PDU 
to indicate when it has ceased to model the munition. 

4.7.3.3.3 Inclusion of the Entity Identifier . If the 
impact or detonation is known to have affected only a specific 
entity (for example, by impacting it), the firing entity shall 
communicate the Entity Identifier of the affected entity in the 
Detonation PDU. The location of the impact or detona tion in the 
entity coordinates of the affected entity shall also be included. 
Otherwise, all fields of the Entity Identifier shall contain 
zeros. In both cases, the location of the impact or detonation 
in world coordinates shall be communicated. 

4.7.3.3.4 Termination of the existence of munition 
entities. The Detonation PDU shall indicate the termination of 
the existence of a munition entity. Upon receipt of the 
Detonation PDU, host computers shall stop modeling the munition. 

4.7.3.3 .5 Sky shots. If the munition neither impacts nor 
detonates (sky shot), the controlling host computer shall issue a 
Detonation PDU to indicate when it has ceased to model the 
munition. For example, if the munition has exceeded a certain 
range, the controlling host computer shall issue a Detonation PDU 
and shall cease to model that munition. In the case of a sky 
shot, the location field of the Detonation PDU shall contain the 
location of the munition entity when the controlling host stopped 
modeling the munition. 

4.7.3.3.6 Receipt of the Detonation PDU. Upon the receipt 
of a Detonation PDU, a host computer shall use the information 
therein to represent the visual and aural effects that may be 
produced by the detonation or impact of the munition. The 
receiving host computer shall also use the informati on to 
determine damage that may have been received as a re su lt of the 
detonation. 

4.7.4 Dead reCkoning. A method of estimation called dead 
reckoning shall be employed to limit the rate at which ES PDUs 
are issued. By estimating the position/orientation of other 
entities, it is not necessary for an entity to receive a report 
about every change in position/orientation that occurs in the 
entities it is dead reCkoning. On ly when a change in 
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position/orientation differs a certain amount from the dead 
reckoned position/orientation is a new update of positio n 
required. 

4.7.4.1 Dead reckoning and the issuing entity. Each host 
computer shall maintain a high fidelity model of itself 
(representing its actual position) and a lower fidelity, dead 
reckoned, model of itself. certain thresholds shall be 
established as criteria for determining if the entity's actual 
position/orientation has varied from its dead reckoned 
position/orientation. When the entity's actual position/ 
orientation has varied from the dead reckoned position/ 
orientation by more than the threshold value, the entity shall 
issue an ES PDU to communicate to other host computers its actua l 
position. The entity shall also use the same information 
communicated to other host computers to update its own de a d 
reckoning model of itself. 

4.7.4.2 Dead reckoning and the receiving entity. Each hos t 
computer shall also maintain a dead reckoned model of the 
position of entities that are of interest (within sight or 
range). An entity shall also dead reckon the orientati on of 
other entities when specified by the dead reckoning model in u se . 
The dead reckoned position/ orientation of other entities s hal l be 
used to display their positions in an entity ' s visual o r sensor 
displays. When the entity receives a new update from one of the 
entities it is dead reckoning, it shall correct its dead 
reckoning model and base its estimations on the most recent 
position, velocity , and acceleration information. Smoothing 
techniques may be used to eliminate jumps that may occur i n a 
visual display when the dead reckoned position of an e nt i t y i s 
corrected to the most recently communicated position. 

4.7.4 . 3 Dead reckoning algorithms. Proposed d ead rec koning 
algorithms for use with this standard are included in t he 
Rationale Document that pertains to thi s standard (see 2 . 2) . To 
allow parameters associated with dea d r e ckoning, a fi eld has bee n 
set aside in the Entity State PDU for dead reckoning pa r amete r s . 

4.7.5 Update Threshold Control. Information a ssoc i a t e d 
with control of the threshold value that determines the i ssuing 
of ES PDUs shall be communicated in a DIS exercise through t h e 
use of two PDUs: the Update Threshold Request PDU, a nd the 
Update Threshold Response PDU (see also 5 .3.5.2). 

4.7.5.1 Threshold values . Thresho ld values in rel a t ion t o 
the ES PDU shall be based on the distance that an entity ' s dead 
reckoned position varies from its actual position, or the a ngl e 
the entity's dead reckoned orientation varies fr om its ac t ua l 
o rientation. position thresholds are in the x, y a nd z 
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directions. orientation thresholds are angles about each of the 
entity's three axes of rotation. The smaller or tighter the 
threshold value the more often a host computer is likely to issue 
an ES PDU. The initial threshold values shall be established at 
the start of the DIS exercise. 

4.7.5.2 Changing update threshold values. In a DIS 
exercise, it is sometimes desirable for a host computer to 
maintain a more accurate state model of certain entities. To 
maintain this model, it is necessary to obtain a more accurate 
estimation of the other entity's position/orientation. This goa l 
may be achieved by reducing the threshold values used to 
determine when ES PDUs are issued. Reduced threshold values 
would cause an entity to report changes in its actual position 
from its dead reckoned position sooner. In most cases, this 
would increase the rate at which ES PDUs are issued by the 
entity. At other times, it may be necessary for all host 
computers to increase the threshold values in order to produce a 
lower update rate and reduce network traffic . Exercise-wide 
permanent threshold changes shall be the responsibility of the 
simulation manager computer. 
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4.7.5.3 State information for Update Threshold Contro l. 
The following paragraphs describe the different state s and 
transitions for Update Threshold Control. An example of Update 
Threshold Control is given in 6.6. 

4.7.5.3.1 The requesting host computer. The request ing 
host computer may be in one of two states: 

Ready State 

Requesting State 

A requesting host computer is in the Ready 
State when it is not in the Requesting St ate . 

A requesting host computer is in the 
Requesting State when it has requested new 
threshold values and has not received a reply 
to its r equest. 

The behavior of the requesting host computer is shown o n Figure 
4-1. 
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New Threshold Request 

Reject Request 

Ready State Requesting State 

Abandon Request 

Recei ve Response 

FIGURE 4-1. Requestor behavior during Update Rate Control. 

Transition 

New Thresho ld Request 

Reject Request 

Abandon Request 

Receive Response 

Condition and Acti o ns 

When a request for change h a s been 
issued using the Update Thre sho ld 
Request PDU (see 4.7 . 5 . 5), the entity 
shall proceed from the Ready s tate to 
the Requesting state . Timer 1 is set 
f or five seconds. 

When the entity has recei ved a n Upd a te 
Threshold Response PDU (see 4 . 7 . 5 . 6) i n 
r esponse to its request re jecti ng the 
requested change, the entity shall 
proceed from the Requesting State to the 
Ready State . 

When Timer 1 expires , the request shall 
be abandoned and the entity sha ll 
proceed from the Requesting St a te t o the 
Ready State . 

When the entity has rece ived a n Update 
Thre shold Response PDU in r espo n s e t o 
i t s request, the entity shal l proceed 
from the Requesting State to the Ready 
State. 
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4 . 7.5.3 . 2 The responding host computer . The responding 
host computer may be in one of three states: 

Default Threshold State 

Altered Threshold State 

A responding host computer is in 
the Default Th reshold State if it 
has not been requested to change 
the threshold va l ues established by 
the simulation manager computer . 

A responding host computer is in 
the Altered Threshold State if it 
has received a request for smaller 
thresholds a nd is i mplementing the 
request . 

Hold Altered Thresho l d State A responding host computer is in 
the Hold Altered Threshold State if 
the time for an altered th res ho l d 
has expired and the host computer 
has not rece ived another reques t to 
implement a threshold value l ess 
than the default . The respo nding 
host computer shall n o t remain in 
this state for more than five 
seconds . 

The behavio r of the respond ing host comput e r is shown on Figure 
4-2 . 
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Dectcnent Reject 
Tuner 1'2 Change 2 

Implement change 2 

Default Threshold }-________ ~ Altered Threshold Implement change 

State Implement change I c .,_...:;S:lat~e=--r./'----' if threshold is ..... less lh~n current 
threshold 

Reject Chance: Decrement Reject 
Tuner T1 Chan&e 1 

FIGURE 4-2. Responder behavior during Updale Rale Control. 
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Transition 

Implement Change 1 

Reject Change 1 

Implement Change 2 

Reject Ch a nge 2 

Timer 1 Expires 

Timer 2 Expires 
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Condition a nd Actions 

When an Update Threshold Reque st PDU 
(4.7.5.5) is received, if the requested 
threshold value is less than the d e fault 
value , the entity shall implement the 
new thresholds and shall proceed from 
the Default Threshold State to the 
Altered Threshold state. Timer 1 shall 
be set to the minimum of time specifi e d 
in the Update Threshold Request PDU and 
three minutes. 

When an Update Threshold Re que s t PDU i s 
received, if the requested thres ho l d 
value is rejected, the ent i ty s h a l l 
issue an Update Threshold Response PDU 
and shall remain in the Altered 
Thre shold state . 

When an Update Threshold Request PDU i s 
received, if the requested thre s hold 
value is less than the d e f a ult threshold 
va l ue, the entity shall i mplement the 
new thresholds and shall p roceed f r om 
the Hold Altered Thresho ld s t a t e t o t he 
Altered Threshold state. Ti mer 1 i s set 
to the minimum of time spec if ied i n the 
Update Threshold Request PDU and t hree 
minutes. 

Whe n a n Upda te Threshol d Request PDU is 
received, if the reque s t ed t hresho l d 
v a lue is rejec t ed , the e n t i t y shal l 
issue a n Update Thresho l d Response PDU 
and shall rema in in the Hold Altered 
Threshold state. 

When the entity is in the Altered 
Threshold State and Ti mer 1 exp ires , t he 
entity shall proc eed t o the Ho l d Altered 
Threshold State. Timer 2 shall be se t 
t o five seconds . 

Whe n the entity i s in t he Ho ld Alte r ed 
Th r eshold Sta t e and Ti me r 2 expires , the 
e ntity shall proceed t o the Defa ult 
Threshold State . 

23 



DRAFT 

4 . 7.5.4 Representa tion of Update Threshold Control in DIS. 
Representation of Update Threshold Control shall consist o f the 
following sequence of events: 

a. An entity desires a more accurate estimation of a nothe r 
entity's position and/or orientation . The first e ntity 
shall be called the Requestor. The second entity shall 
be called the Responder . 

b. The Requestor shall issue an Update Threshold Re quest 
PDU, addressed to the Responder , requesting a change in 
threshold values. The Requestor then proceeds from the 
Ready State to the Requesting State . The length o f 
time over which the new thresholds are to remain i n 
effect shall also be specified. This time s hall no t 
exceed three mi nutes . The Requestor may continue to 
issue requests until a response is receive d f rom the 
Re sponder. 

c. The Responder , upon reception of the Update Threshold 
Request PDU, shall issue an Update Threshold Response 
PDU t o indicate to the Requestor whether or no t it i s 
able to i mp l ement the new thresho lds. If the Re s ponde r 
inte nds to change its thresholds, it shall proceed fr om 
the Ready State to the Altered Thresho l d State and 
shal l change its update thresholds. The Re s p onde r 
shall ma intain these new thresholds until the pe riod of 
time spec ified by the Update Threshold Reque s t PDU o r 
three minutes has expired. If the Responder d oes no t 
intend t o change its thresho lds because tig hte r 
thresholds are al r eady imp lemented , the r e sponde r s hal l 
specify the time remain i ng in the use of c urre n t 
thresholds in the Upda t e Threshold Respo n s e PDU . Th e 
Requestor shall not issue another reques t t o this 
particular Respo nder unt i l the remaining time expires . 

d. 

e. 

When the Requestor rece i ves the Update Thresh o l d 
Response PDU from the Responder, t he Reques t o r sha ll 
proceed from the Requesting State t o the Ready Sta t e . 

When the specified time period has expire d, the 
Responder proceeds from the Altered Thre sho l d State t o 
the Hold Altered Threshold St ate . The Respo nd e r s ha ll 
remain in thi s s t ate for five seconds or until any 
incoming reque sts to maintain thresholds smal l er than 
the default thresho ld values are receiv e d . If five 
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seconds have expired and no request is rec eiv ed, the 
Responder shall proceed to the Oefault Threshold State . 
If another request is received and accepted prio r to 
the end of the five second time period, the Resp o nder 
shall return to the Altered Threshold State. 

4.7.5.5 Update Threshold Request POU. The Update Threshold 
Request POU shall be used when a host computer wishes to request 
a change in the thresholds governing the rate at which ES POUs 
are issued. 

4.7.5.5.1 Information contained in the Update Threshold 
Reauest POU. The Update Threshold Request POU shall contain the 
following information: 

a. 

b. 

c. 

d. 

The identification of the entity that issued t he POU . 

The identification of the entity that is being 
requested to change its update threshold v a lues . 

The new threshold values: 

Linear thresholds shall be spec ified as 
length in meters relative to the entity's 
coordinate system. 

Rotational thresholds shall be measured in 
BAMs. 

The duration of the change . 

4.7.5.5.2 Issuance of the Update Threshold Reques t POU. 
The Update Threshold Request POU shall be issued by a n e nt ity at 
the time a change in the update thresholds is desire d. 

4.7.5.5.3 Receipt of the Update Threshold Re ques t PDU . 
Upon receipt of an Update Threshold Request POU, the e ntity sha l l 
respond immediately with an Update Threshold Respo n s e POU . 

4.7. 5 .6 Update Threshold Response POU. Th e Upda t e 
Threshold Response POU shall be used to communi c ate a r espo nse t o 
the rece ipt of an Update Threshold Request POU. 
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Information contained in the Update Threshold 
The Update Threshold Response PDU shall contain 

information: 

a. The identification of the entity issuing the PDU. 

b. The identification of the entity to which the PDU is 
addressed. 

c . The response to the request for the update change . 

d . If the request is not implemented, then the length of 
time remaining for the current threshold value shall be 
given. If the request is i mp l emented , the length of 
time spec ified in the r equest shall be given . 

4.7.5.6.2 Issuance of the Update Threshold Respo ns e PDU. 
The Upda t e Threshold Response PDU shall be issued by an ent i ty 
receiving an Update Threshold Request PDU . 

4 .7. 5 . 6 . 3 Receipt of the Update Threshold Respo ns e PDU. 
Upon receipt of an Upda t e Threshold Response PDU, the receiving 
host computer shall note the response of the sending host 
computer and expect thres holds t o change or remain the same based 
on that response. 

4 . 7 . 6 Looistics SuPPort. Info r mation associated wi th the 
representation of logisti cs support in a DIS exerc i se s h a l l be 
communicated through the use of several PDUs: Servic e Reques t 
PDU, Resupply Offe r PDU , Resupp ly Received PDU , Re s up p ly Ca nce l 
PDU, Repair Complet e PDU, and Repair Response PDU (see also 
5. 3 . 5 . 3 and 6.5). 

4.7. 6 .1 Procedure for Logistics Support. Logistics support 
in DIS sha ll be accomplished through a s e ries of r eques t and 
r esponse messages between t wo entities. Two t ype s of se r vice 
have been defined for DIS: resupply and repair . 

26 

.. 
~ 

( II 
II 
~ 
rl 
II 
rl 
r'l 
II 

( II 
~ 

II 
II 
II 
il 
il 
I 

I 



• 
I 

~ 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

DRAFT 

4 . 7.6.2 State information for resupply. The foll owing 
paragraphs describe the different states and trans itio ns for 
resupply service. An e xample of the resupply fun ct i o n i s give n 
in 6.5.1. 

4.7.6.2.1 The receiving host computer. The re c eiving host 
computer may be in one of three states: 

Ready State 

Requesting State 

Receiving State 

A receiving host computer is in the Ready 
State when it is able to rece ive an o ffer fo r 
suppl i es fr om a n entity with supplying 
capabilities' . 

A rec eiving host computer i s i n the 
Requesting State when it h a s reques t ed 
supplies a nd has not rece i v ed a ~eply to i ts 
request. 

A r e ceiv i ng host computer is in the Receiv ing 
Sta te when it has b e en offered supp l ies and 
is in the process of receiving t hem. 

The behav ior of the r ece iver d uring resupply s ervice is shown on 
Figure 4- 3 . 

'The fac t t hat a n enti t y i s a b l e t o p rovide resupply or repair 
service is i nd i c ated in the capabi l i ti es field in its ES PDUs. 
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FIGURE 4-3 , Receiver behavior during resupplY, 
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Condition and Actions 

When conditions for resupply are met, the 
entity shall issue a Service Reque st PDU (s e e 
4 . 7.6.4) . The entity shall proceed from the 
Ready State to the Requesting State and Timer 
1 shall be set for five seconds . 

When conditions for resupply are no longer 
met or when a Resupply Cancel PDU (4.7.6.7) 
is receiv ed fr om a supplier, Ti me r 1 s h a ll be 
canceled and the entity shall proceed from 
the Requesting State to the Ready S t a t e . 

When Timer 1 expires, the Service Reques t PDU 
shall be re - issued and the time r s h a l l be 
reset for five seconds . 

When a Resupply Offer PDU (see 4. 7 . 6 .5) is 
received, Timer 1 shall be cance l ed a nd Ti me r 
2 sha ll be set to the period o f time r e quired 
for receiving some portion of the o f fe r ed 
supplies (this time s hall n o t exceed o ne 
minute) a nd the entity shall p roceed f r om t h e 
Requesting State to the Receivi ng S t a t e . 

When conditions for resuppl y a r e no l onge r 
met, a Resupply Cancel PDU sha l l be issu e d, 
Timer 2 shall be canceled, a nd t he enti t y 
shall procee d from the Rece i ving Sta t e t o t he 
Ready State. 

When Timer 2 e xpires , the c ou n t of supp l ies 
on board shall be incremented a nd a Res u ppl y 
Received PDU ( s ee 4 . 7 . 6 . 6 ) sha l l be i ssu ed . 
The entity shall the n proceed from the 
Receiving State to the Ready S t ate . 

When a Resupply Cancel PDU (see 4 . 7 . 6 . 7 ) i s 
received, the ongoing tra n s f e r is cance l ed 
and the entity proceeds from the Rece i v i ng 
State to the Ready State. No supplies (from 
the ca nc eled transfer) a re tra nsferred . 
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4.7.6.2.2 The supplying host computer. The su pp l ying ho s t 
computer may be in one of two states: 

Ready state 

Offering State 

A supplying host computer is in the Rea dy 
State when it is able to receive a r equ e st 
for supplies and is able to offer supplies to 
a receiver. 

A supplier in the Offering State h a s ma de an 
offer of supplies and is waiting f o r the 
receiver to indicate the quantity of s upp l i es 
it has taken. 

The behavior of the supplier during re s upply servic e is s h own o n 
Figure 4-4. 

3 0 

( 

-

I 
r 

I 
II 
I 
II 



• 
~ 
I 

( 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

DRAFT 

Offer Supplies 

Ready 
State - Offering 

State Resupply Complete 

• I f 
Decrement 

Timer I 
Resupply Canceled 

Resupply Abandoned 

FIGURE 4-4. Supplier behavior during resupply. 

Transiti on Condition and Actions 

Offer Supplies When a Service Request PDU (see 4.7.6.4) ~s 
received , a Resupp l y Offe r PDU shall be 
issued, Timer 1 shall be set for one minute, 
and the entity shal l proceed fr om the Ready 
State t o the Offering State. 

Resupply Complete When a Resupply Rece i ved PDU (see 4 . 7 .6. 6) is 
r eceived , Timer 1 sha ll be canceled. The 
count of munitions on board shall be 
decremented and the entity shal l proceed from 
the Offering State to the Ready State . 

Resupply Canceled When a Resupply Cancel PDU (see 4. 7 . 6. 7) is 
received, Timer 1 shall be canceled, and the 
entity sha ll proceed from the Offering State 
to the Ready State . 

Resupply Abandoned When Timer 1 expires, the transfer shall be 
abandone d, and the entity shall proceed from 
the Offering state to the Ready State . 
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4.7.6.3 state information for repair. The following 
paragraphs describe the different states and transiti ons for 
repair. An example of repair service is given in 6.5.2 . 

4.7.6.3.1 The receiving host computer. The r ece iving host 
computer may be in one of two states: 

Ready state 

Reque s ting/ 
Receiving State 

A receiving host computer is in the Ready 
State when it is able to receive repairs fr om 
an entity with repair capabilities . 

A receiving host computer is in the 
Requesting/Receiving State when it has 
requested repa irs and has not r ece ived a 
respons e to its request . 

The behavior of the receiver during repair se r vice is s h own o n 
Figure 4- 5 . 
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,-_________ Rep~r ________ __ 
Request 

Ready State Rep~r 
Complele 

Requesting/Receiving 
State 

Transition 

Repair Request 

Repair Complete 

Ca ncel Request 

Repeat Reques t 

Cancel 
'----- - -Requesl----'" 

FIGURE 4-5. Receiver behavior durine rep~r service. 

Condition and Actions 

When conditions for repai r se r v i ce are 
met, the entity shall is sue a Serv i ce 
Request PDU (see 4 . 7_6.4) . Time r 1 
shall be set f o r fi v e seconds . The 
ent i ty shall proceed from t he Ready 
State to the Requesting/ Re ce iving St a t e . 

When a Repair Complete PDU (see 4 . 7. 6 . 8) 
is received, the entity shall issue a 
Repair Response PDU (see 4. 7 . 6 . 9) , Time r 
1 shall be canceled, and t he ent i t y 
sha l l proceed fr om the Reques t ing/ 
Receiving State to the Read y Sta t e . 

When conditions for repai r se r vice a r e 
no longer met, t h e rece i ver sha l l c ease 
to i ssue Service Request PDUs, T i mer 1 
shall be canceled a nd the entity s hall 
proceed fr om the Requesting/ Rec e i v ing 
State to the Ready State. 

When Timer 1 exp ire s, the Se r v i ce 
Re quest PDU shall be re- i s sued and t he 
timer reset for fi ve seconds . The 
entity sha ll rema in in the 
Requesting/ Re ceiv i ng State . 
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4.7.6.3.2 The repa iring h ost c ompute r. The repairing host 
computer may b e i n one of two states: 

Ready state 

Offering State 

A repairing host computer is in the Ready 
State when it is able to offe r r e pairs to a 
receiver. 

A repairing host is in the Offe ring S t a t e 
when it has received a request for r epairs 
and is responding to the reques t . 

The b e havior o f the repairing host computer during r epa ir ser vi ce 
is s h own on Fi gu r e 4-6. 
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~ ____ Repair ____ __ 

Request 

Ready State Repair 
Complete Offering State 

'-____ Repair _____ ~ 
Cancel 

FIGURE 4-6. Repairing host computer behavior during repair service. 

Transition 

Repair Request 

Repair Comp lete 

Repair Canc eled 

Conditions and Acti ons 

When the repairing host computer has 
received a service Request POU (see 
4 . 7 .6.4) and has identifi ed itsel f as 
the intended repairer, Timer 1 shall be 
set to 12 seconds. Every time a service 
Reques t POU is Received from the 
receiver , Timer 1 shall be reset to 12 
seconds. The entity shall then proceed 
from the Ready state t o the Offering 
State. 

When the repair is comp lete , the entity 
sha ll i ssue a Repair Comp l e t e POU (see 
4.7.6.8) , cancel Timer 1, and shall 
proceed from the Offering State to the 
Ready State . 

When Timer 1 has e xpired, the enti t y 
shall proceed from the Offering Sta te to 
the Ready State. 
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4 . 7.6.4 Service Request PDU. 
be used to communicate information 
r equesting a serv ice from another. 

The Serv ice Reque st PDU s hall 
associated with one entity 

4 .7. 6.4.1 Information contained in the Service Request PDU . 
The Service Request PDU shall contain the following informa tion: 

a. The identification of the entity issuing the PDU. 

b. The identification of the entity that is able to 
provide the service required by the requesting entity . 

c. The t ype of service being requested. Serv ices defined 
are : 

Resuppl y 
Repa ir 

d . The number and types of supplies if the serv i ce 
r equ ired is resupp ly . 

4 . 7.6.4. 2 Issuance of the Service Request PDU. The Service 
Request PDU shall be issued by an entity requesting l ogistics 
support when appropriate conditions2 exist . 

4.7.6.4.3 Rece ipt of the Service Request PDU . Upon receipt 
of a Service Request PDU, the e ntity that receives t he PDU shall 
respond in one of the following ways : 

a. If t he service reques ted is resupply and the entity 
t hat receives the PDU is able to provide the needed 
supplies, the host computer shall issue a Resupply 
Offe r PDU (see 4 . 7 . 6 . 5) . 

b . I f the service reque sted is repair , the host computer 
shall simulate the needed repairs in the foll owing 
ma nner: The repair process is a ll owed t o proceed as 
l ong as the repairing host computer continues t o 
rece i ve Service Request PDUs. I f Service Request PDUs 
cease t o be rece i ved a nd are not see n for a peri od of 
12 seconds, the repairing ho s t computer shall as s ume 
t hat cond itions for repair no longe r exist and 
therefore shall abort the process. 

2Approp r i ate conditions include internal conditi ons (such as 
certain crew a ct ions in the simulator) as wel l as external 
cond itions (such as condi tions exist ing in the simulated worl d -
ent ities not destroyed , or being with in a certain distance ) . 
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c. If the service requested is resupply and the entity 
receiving the POU is unable to provide the supplies 
requested, then the host computer shall issue a 
Resupply Cancel POU (see 4.7 . 6.7 ). 

4.7.6.5 Resuoolv Offer POU. A Resupply Offer POU shall be 
used to communicate the offer of supplies by a supplying entity 
to a receiving entity. 

4.7.6.5.1 Information contained in the Resupply Offer POU. 
The Resupply Offer POU shall contain the following information: 

a. The identification of the entity requesting resupply. 

b. The identification of the supplying entity which issued 
the POU. 

c. The number of types of supplies that the supplier is 
able to provide. 

d. The supply types available and the amount of each. 

4.7.6.5.2 Issuance of the Resupply Offer POU . The Resupply 
Offer POU shall be issued by an identified supplying entity that 
has received a service Request POU (see 4.7.6.4) requesting 
resupply service . 

4.7.6.5.3 Receipt of the Resupply Offer POU. Upo r, receipt 
of a Resupply Offer POU, the receiving entity proceeds from the 
Requesting state to the Receiving State . When re c eipt of the 
supplies is complete, the receiver shall respond by issuing a 
Resupply Received POU. 

4.7.6.6 Resupply Received POU. A Resupply Re c eived POU 
shall be used to acknowledge the receipt of supplies by the 
receiving entity. 

4.7.6.6.1 Information contained in the Resupply Re ceived 
POU. The Resupply Received POU shall contain the following 
information: 

a. 

b. 

c. 

d. 

The identification of the entity requesting resupply. 

The identification of the supplying entity. 

The number of types of supplies that the supplier lS 
able to provide. 

The supply types available and the amount o f each taken 
by the receiver. 
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4 .7. 6.6.2 Issuance of t h e Resupp l y Rece i ved PDU . The 
Resupply Re c eived PDU s ha ll b e issued by an ident if i ed receiving 
e ntity to i ndicat e t h e supplies ac tua lly tra ns fe rred from the 
s u ppl i e r to the r ece i ver. 

4. 7 . 6.6 .3 Rece ipt of t he Resupply Rec eived PDU . Upon 
r eceipt of a Resuppl y Received PDU , the s uppl ie r decrements the 
numbe r of supplies on boa rd a nd p r oceeds to the Ready State . 

4 .7. 6 .7 Res upp ly Cancel PDU. The Re s upply Cancel PDU shall 
b e u sed t o c ommun i cate the cance ling of a r e supp l y service 
provid ed t hrough logist ics s upport. 

4 .7. 6 .7. 1 I nfo r mation cont ained i n the Resupply Cancel PDU. 
The Resupp l y Cance l PDU sha ll cont ain t h e f o l lowing informa tio n: 

a . The identification of the ent i t y receiving supplies. 

b. The ident ifica t ion of the entity s u pplying supplies. 

Issuance of the Resupply Cancel PDU . The 4 . 7 . 6 . 7.2 
Res upp l y Cancel 
suppl i er at any 
s ervice . 

PDU shall be i ssued by either the receiver or 
time during resupply to cancel the r esupply 

4. 7. 6.7. 3 Receipt of the Resupply Cancel PDU. The e nti ty 
r ece i v ing t he Resupp l y Cance l PDU shall set its timers t o zero 
a nd return t o the Ready St ate . No supp l ies , for the canceled 
tra nsact ion , are t ransferred. 

4 . 7 . 6.8 Repai r Complete PDU. The Repair Complete PDU sha ll 
be used by the repairing hos t computer t o communica t e t he repair 
t hat has been performed for the entity which requested r e pair 
service . 

4.7.6 . 8 . 1 Information contained in the Repair Complete PDU. 
The Repair Comple te PDU shall contain the foll owing informati o n : 

a . The identificat i on of the e ntity requesting repair 
service . 

b . The identification of the entity providi ng the r e pair . 

c . The repair performed by the repairing entity . 
repa irs are inc luded in Appendix C. 

po s s ibl e 

4 . 7.6 . 8.2 Issua nce of the Repair Complete PDU . The Repair 
Complete PDU shall be issued by a repai ring ho s t computer upon 
complet i on of a repai r service requested by the receiv ing entity 
in a Servic e Request PDU (se e 4 . 7. 6 .4) . 
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4.7.6.8.3 Receipt of the Repair Complete POU. Upon r eceipt 
of the Repair Complete POU the receiving entity shall issue a 
Repair Response POU (see 4 . 7 . 6 . 9) , and proceed from the 
Requesting/Receiving state to the Ready State. 

4.7.6.9 Repair Response POU. 
be used by the receiving entity to 
Repair Complete POU (see 4.7.6.8). 

A Repair Response POU shall 
acknowledge the receipt of a 

4.7.6.9.1 Information contained in the Repair Response POU. 
The Repair Response POU shall contain the following information: 

a. The identification of the entity requesting repair 
service. 

b. The identification of the entity providing the repair. 

c. The result of the repair. 

4.7.6.9.2 Issuance of the Repair Response POU. The Repair 
Response POU shall be issued by the entity receiving repair 
service upon receipt of a Repair Complete POU from the repairing 
host computer. 

4.7.6.9.3 Receipt of the Repair Response POU. Upon the 
receipt of the Repair Complete POU, the repairing entity shall 
note that the receiving entity has successfully received the 
repair. 

4.7. 6 . 9 .4 Cancellation of repair service . If the receiving 
entity intends to cancel the repair service before the r epa irs 
are completed, it ceases to issue Service Reque s t POUs and 
returns to t he ready state. The supplying entity that does not 
receive Service Request POUs for twelve seconds abandons the 
repair service and returns to the ready state. If the supplying 
entity intends to cancel the repair service, it issues a Repair 
Complete POU but lists the repair result as "no repairs 
performed." The receiving entity shall respond with the issue of 
a Repair Response POU indicating the repair result as " serv ice 
canceled by the supplier ." 

4.7.7 Collisions. Information associated with colli sions 
between entities shall be communicated in a OIS exercise through 
the use of the Collis i on POU (see also 5 . 3 . 5 . 4). 

4.7.7.1 Collision POU. The Collision POU shall be used to 
communicate information about a collision between two simulated 
entities or between a simulated entity and another object in the 
simulated world (such as a cultura l feature). 
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4.7.7.1.1 Information contained in the Collision POU . The 
Collision POU shall contain the following information : 

a. The identification of the entity that issued the POU. 

b. The identification of the entity with which the issuing 
e nt ity collided. If this 10 numbe r is unknown, the 10 
field shall contain zeros. 

c . The time at which the data is valid . 

d. The identification of the specific event marked by the 
collision of the e ntities . 

e . Information for damage determination. This 
information, when available, shall be used by each 
entity to determine the extent of damage received 
during the collision. This information includes: 

The velocity vector of the i ssuing entity . 
The mass of the issuing entity. 
The l ocation of impact in entity coordinates 
of the enti ty with which the issuing ent ity 
collided. 

These fields sha ll a ll be used o r all be zero . 

4.7.7.1.2 Issuance of the Collision POU . The Collision POU 
shall be issued by an ent ity when a collision is detected between 
the issuing entity and an object or some other entity taking pa rt 
in the simulation exercise . 

4 . 7.7 .1. 3 Receipt of the Collision POU . Upon receipt of 
the Collision POU , the data contained therein shall be used to 
record the event and to determine the extent of the damage 
sustained in the collision . 

4.7. 8 Electronic Interaction . Information associated with 
electron ic interactions shall be communicated in a DIS exercise 
through the use of the Radar POU (see a l so 5 . ].5 . 5) . 

4.7 . 8. 1 Radar POU. The Rada r POU shal l be used t o 
communicate information about radar use in a simulation exercise . 

4 . 7.8.1.1 Information contained in the Radar POU . The 
Radar POU shall contain the fol l owing information : 

a. The identification of the issuing entity . 
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The time at which the data in the PDU is va l id . 

The identification of the specific event marked by the 
use of an entity ' s radar . 

The number of rad a r systems and the following 
infor mation f o r e a ch radar system: 

The location of the radar with respect to the 
entity. 

The type of radar system r e presen t e d . 

The mode that the particul a r r ada r is in. 

The specific data for the r a d a r as r equi red. 
Currently the use of this f ie l d i s optional . 
If the field is not used it shal l c o nt a in 
zeros . 

The angles required to describe the vo lume 
c ove red by the radar scan. 

The a vera ge power being transmitted . 

The number of simulated ent i ti es that a r e 
illumined3 by a particul a r radar em i ssion . 
This list may be incomplete . Ba sed on the 
number illumined, the foll owi ng f i elds a re 
also inc luded: 

( 1) 

( 2 ) 

Entity ide ntifi e r s of the ent i t i es 
that are i llumi ned by a particular 
r a d a r. 

Radar dat a s pecifi c t o the 
applicable targe t ID . 

4.7 . 8 . 1.2 Issuance of the Radar PDU. The Rada r PDU s ha l l 
be issued by an entity when one or more of the fol l owi ng 
conditions exist: 

a . A radar system h a s cha nged modes. 

b. A rada r sys t em has chang ed powe r. 

3Ent ities illumined sha ll be entities tha t h ave been de t ec t e d 
by the rada r. This list may not inc lude , en t i ties that h a ve 
d e tec ted the r a d a r s c an but we re not de t e c t ed by the r a da r . 
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c. A radar system has had a change in the a ng l es 
describing the volume of the scan . 

d. A change in the entities illumined (if applicable) has 
occurred. 

4.7.8.1.3 Receipt of the Radar PDU. Upon receipt of the 
Radar PDU, if the entity is indicated as being illumined or the 
entity determines that it is in the volume of the radar swe ep, 
the receiving ent i ty shall use the information to simulate any 
detection equipment that the host computer has. 
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5 . DETAILED REQUIREMENTS 

5 .1 Representation of data . 

5.1.1 Byte ordering. 
STD-1777 Internet Protocol 
ordering is represented on 

Byte ordering shall adhere to MIL­
Specification, Append ix A. This 
Figure 5-1. 

Bit Jl 16 15 o 

I Longword 0 

I Word 0 Word 2 
Byte 0 I Byte 1 Byte 2 I Byte 3 I I 

FIGURE 5--1. Byte ordering. 

This order i ng specifies : 

Mos t significant byte at lowest address 
Word is addressed by byte address of most significant 
byte 

5.1.2 Enumeration representation. Enumeration types s h a ll 
adhere to MIL-STD-1777 Internet Protocol Specification, Append ix 
A. Doubl e and single precision enumerated t ypes shall begin wi th 
zero in all cases for the first element of the type declaration . 

5.1.3 Number representa tion. Numbers shall be represented 
as either floating point or int egers . These numbers shall be 
expressed using the following format : 

5 .1. 3 .1 Floating point . Single and Double precision 
floating point numbers shal l adhere to the I EEE 754-1985 
Standard. 

5.1.3 . 2 Integers . Integers shall be r epresented as signed 
or unsigned. S igned integers shall be r epresented in two's­
complement fo rm where the most significant bit shall designate 
the sign bi t . This bit shall have a value of zero for positive 
numbers and one for negative numbe rs. Integers may have a size 
of 8 , 16, o r 32 - bits. 
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5.2 Basic data tvpes and records. This section speci fi es 
requirements f or basic data types and records. Enumeration 
values and bit-e ncoded values are given in Appendix F unless 
otherwise stated . 

5.2 .1 Anale Representation. Angles shall be specified 
using one of two formats: 

a . 32-bit integers expressed in binary angle measurement 
(BAM) 

b. 16-bit integers expressed in binary angle measurement 
(BAM) 

The 32 -bit f o r ma t sha ll be used to represent entity or ienta tion . 
The 16-bit f orma t shall be us e d to represent articu l ated part s 
orientation. o ther uses for angle measure shall use which ever 
format is specified. 

5.2 . 2 Anaular Velocity Vector Reco rd . The a ngular velocity 
of simulated ent ities shall be represented b y the Angular 
Velocity Reco rd. This record shall specify the r a te at which an 
entity ' s orienta tion is changing. This rate shall be measured in 
BAMs per millisecond measured about each of the entity ' s own 
coordinate axes. The record shall consist of three fie lds. The 
fir s t field sha ll r epresent veloc ity about the x - ax i s , the second 
about the y-axis , a nd the third about the z-axis (s ee 5 . 2.2 1.1 ) . 
The positive direction of velocity is measu red as counter ­
clockwise motion about each a xis. The Angular Velocity Rec ord is 
represented o n 
Figure 5-2 . 

Rate about 32-bit signed intege r 
x-axis 

Rate about 32 -bit signed integer 
y-axi s 

Rate about 32 -bit signed intege r 
z-axis 

FIGURE 5- 2 . Angular Ve l ocity Vector Record . 

5 .2 . 3 Art i c ulated Parts Records. 

5.2.3.1 Ar t i cula ted Pa rts Record. The speci f i ca tio n of 
articulati o n pa r a me ters f o r movab le pa rt s and atta c he d pa rt s o f 
an e ntity sha l l be represented by a n Articulated Parts Reco rd . 
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This record shall specify whether a change has occurred, the Part 
1D of the articulated part to which it is attached, number of 
parameters, and the type and value of each parameter (see 
Appendix G for further explanation and examples). 

5.2 . 3.1 . 1 Change indicator . The change of any parameter 
for a particular articulated part shall be indicated by a change 
indicator field . This field shall be specified by a 16-bit 
unsigned integer . This field shall contain l ' s if a parameter 
has changed and 0's if no change has occurred . 

5.2 . 3.1 . 2 Part ID. The articulated part identification of 
an articulated part to which another articulated part is attached 
shall be specified by a 16 - bit unsigned i nteger. This field 
shall contain the value zero if the articulated part is attached 
directly to the entity. 

5.2.3.1.3 Number of parameters. The number of parameters 
for each articulated part shall be specified by an 8-bit unsigned 
integer. 

5.2 . 3.1 . 4 Parts Pa rameter Record. The specification of 
parameters for each articulated part shall be repre sented wi th a 
Parts Parameter Record. The Parts Parameter record sha ll consis t 
of the parameter type and the parameter value of one parameter 
for an articulated part. 

5 . 2.3 .1. 4 .1 parameter type. The type of parameter 
represented shal l be specified by a 32 - bit unsigned integer. 

5 . 2.3 . 1.4.2 Parameter value. The parameter value shall be 
specified by a 32 - bit floating point number . 

The Parts Parameter record is represented on Figure 5- 3. 

Parameter Type 32 - bit unsigned integer 
Pa ramete r Value 32-bit floating point 

FIGURE 5- 3 . Parts Parameter Record . 
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The Articulated Parts Record is represented on Figure 5 - 4 . 

Change Indicator 16-bit uns i gned 
i nteger 

Part ID of part to 16-bit unsigned 
which attached integer 

II of parameters 1 6-bit unsigned 
integer 

Parameter #l Parts Parameter 
Record 

Parameter #2 " 

" . 
" . 

Parameter #n " 

FIGURE 5- 4. Articulate d Pa rts Reco r d . 

5.2.4 Boolean . A bool ea n data t ype s h a ll be represented as 
a single bit representing a true -fal s e va lue . This bit shall 
represent an e numeration type of one bit, where the v a lue 0 i s 
interpreted a s false, and the value 1 , as true . 

5 . 2.5 Bu r s t Desc ripto r Record . Th e fir ing of a round or a 
burs t of a mmun ition sha ll be r epresente d by a Burst Desc r iptor 
Reco rd . Thi s r ecord shall speci fy t h e t ype of mun i tion fired , 
the type of wa rhead, the t y pe of fu ze , t he numbe r of rounds 
fir ed , and the r a te a t whic h the rounds a r e fired in round s pe r 
seco nd. The fields o f this reco r d are described in the 
subparagra phs tha t f o ll ow . 

5 . 2 . 5.1 Muniti on. Th e muniti on s h a ll be spec i fied by a n 
Entity Type Record def ined in 5 . 2 .1 0 . 

5 . 2 . 5 . 2 Warhead . The wa rhead shall be specified by a 
1 6-bit enume r ation (se e Appe nd ix B) . 

5 . 2.5 . 3 Fu ze . The fuze sha ll be specified by a 16-bit 
e numeration (see Appe nd ix B) . 

5 .2.5.4 Quantity a nd r ate . Quantity and rate each s hall 
be s pec ifi ed by 16-bit unsigned integers . Quantity shall 
r e p resent t he numbe r of r ounds fi r ed i n the burst, and rat e shall 
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represent the rounds per second for the munition specified. 
quantity equal to one, the rate field shall contain zeros . 
Burst Descriptor Record is represented on Figure 5 - 5. 

Munition Entity Type 
64 - bit 

unsigned integer 

Warhead 16- bit 
enumeration 

Fuze 16- bit 
enumeration 

Quant i ty 16-bit 
unsigned integer 

Rate 16 - bit 
unsigned i nteger 

FIGURE 5- 5. Burst Descriptor Record. 

For 
The 

5.2.6 Date / Time. The date and time in the simulated world 
shall be represented u sing date/ time data type. This data type 
shall specify the number of seconds elapsed since 00 : 00 : 00 GMT, 
January 1 , 19 70. This field shall be represented by a 32 - bit 
unsigned integer . 

5 . 2.7 Entity Capabilities Record. The capabilities of 
entity shall be specified by an Entity Capabilities Record. 
record shall be defined as a 32 - bit record of boolean types . 
values defined for this record are included on Figure 5-6 . 

an 
This 

The 

I 1st bit I 2nd bit I 3rd bit I 4th bit I 5th - 32nd I 
Ammunition Fuel Misc. Repair Additional 

Supply Supply Supply Capability Capabilities 
Capability Capabili ty Capability to be 

defined 

FIGURE 5- 6. Entity Capabilities Record . 

5 . 2 . 8 Entity Identifier Record . The unique identification 
of each entity in an exercise shall be specified by an Entity 
I dentifier Record. Thi s identification number shall consist of a 
Simulation Address Record (see 5.2 . 8 .1) and an entity 
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identification number . No entity shall be assigned a n ID 
containing all zeros or all ones . The fields of thi s record are 
described in the subparagraphs that follow : 

5.2.8.1 simulation Address Record. An entity's simu l at i on 
address shall be specified by a simulation Address Re c ord. A 
Simulation Address Record shall cons ist of the site identi fi ­
cation number and the host identification number. These fi e l d s 
are described in 5 . 2 . 8 .1.1 and 5.2.8.1.2. The Simulation Address 
Record is represented on Figure 5-7. 

5 .2. 8 .1 .1 s ite Identifier. The site identification number 
shall be assigned at the time a site is permitted to be a DI S 
site. This number is assigned by the authority that is man a ging 
DIS exercises and remains with tha t site for eac h e x e rci se 
thereafter. Thi s identifier shall be specified b y a 16- bit 
unsigned intege r . 

5.2 . 8.1 . 2 Hos t Identifier. Th e h ost ident if i cation numbe r 
shall be assigned by the authority managing a particu l ar site . 
This numbe r sha ll be registered with the authority t ha t i s 
managing DIS exercises and remains with that h os t f or each 
exercise there a f ter. This identifier shall be specif i ed by a 
16-bit unsigned integer. 

site 16 - bit unsigned intege r 
Identifier 

Host 16-bit unsigned intege r 
Identifier 

FI GURE 5- 7 . Simulation Address Re c o r d . 

5 . 2. 8 .2 Entity Ide ntification Number. Each ent i t y 
participating in an exe rcise shall have a unique ent i t y number 
that is assigne d by the host activating that entity. Thi s number 
is unique to the host simulating the entity and i s v a lid f or th e 
duration of the exercise for which the entity has been activated . 
No two entities be ing simu l ated by the same host c omputer s hall 
have the s ame e ntity I D. No entity sha l l ha ve a n I D number o f 
zero. Ent i ty I Ds assigned t o munitions sha ll be a s signed 
sequentially and s hall no t be identica l t o othe r enti t y I Ds in 
use. The Mun i ti on ID shall be reused if all possibl e numbers 
have been exhaus ted. Thi s number need n o t be r egi s t e r ed o r 
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retained for future exercises. The entity identi fication number 
shall be set to one for each exercise and incremented by one for 
each entity r epresented by a particular host. This number shall 
be represented using a l 6-bit unsigned integer. The Entity 

. Identifier Record is represented on Figure 5-8 . 

simulation site Address: l6-bit unsigned 
Address integer 

Host Address : l6-bit unsigned 
integer 

Entity 
Identification l 6-bit unsigned integer 

Number 

FIGURE 5- 8. Entity Identifier Record. 

5.2.9 Entity Markino Record. Entity markings shall be 
specified by the Entity Marking Record. This record shall 
specify the character set used in the marking and the string o f 
characters to be interpreted for display. The character s e t 
shall be specified by an 8 - bit enumeration. The string of 
characters shall be represented by an 11 element character 
s tring . This string shall begin wi th the most significant byte 
located at the lowest address. Characters not used shall c o ntain 
zeros. The Entity Marking Record is represented on Figure 5-9. 

Character set 8-bit enumeration 

1st Character 8 - bi t unsigned integer 

2nd Character 8-bit unsigned integer 

. 

. 
11th Character 8-bit unsigned integer 

FIGURE 5- 9 . Entity Marking Record. 

5 . 2.10 Entity Type Record . The type of entity in a DI S 
exerci se shall be specified by an Entity Type Re co rd . Thi s 
record shall specify the kind of entity, the country associ a t ed 
with that entity , the domain , the specific identification o f the 
entity , and any extra information necessary for d e scribing t he 
entity . Specific enumeration values for each of these fie lds a r e 
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contained in Appendix HI and H2 unless otherwise stated . See 
Appendix HI for more specific information on Entity Types. 
Fields not used shall contain the value zero. These fields a r e 
described below . 

5.2.10.1 Kind. This field shall identify the kind o f 
entity described by the Entity Type Record. This field shall b e 
represented by an 8-bit enumeration. 

5.2.10.2 Domain. This field shall specify the domain in 
which the entity operates (for example, sub-surface, surface , 
land) except for munition entities. For munitions entities thi s 
field shall specify the domain of the target (for exampl e , the 
munition might be an air-to-surface, so the doma in would be anti­
surface). This field shall be represented by an 8-bit 
enumeration. 

5.2.10.3 Country. This field shall specify the country t o 
which the entity belongs. This field shall be represe nted by a 
16-bit enumeration (see Appendix F). 

5.2.10.4 CategorY. This field 
category that describes the entity. 
represented by an 8-bit enumeration. 

shall specify the main 
This field shall be 

5.2 . 10. 5 Subcategory . This field shall spec ify a 
particular subcategory to which an entity belongs based on the 
category field . This field shall be represented by an 8 - bit 
enumeration. 

5.2.10.6 Specific. This field shall specify spec i fic 
information about an entity based on the subcategory field. Th is 
field shall be represented by an 8-bit enumeration . 

5.2.10.7 Extra . This field shall specify extra information 
required to d e scribe a particular entity . The contents of this 
field shall depend on the type of entity represented . Th is field 
shall be represented by an 8-bit enumeration. The Entity Type 
Record is represented on Figure 5-10. 
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Entity Kind 8-bit enumeration 

Domain 8-bit enumeration 

country 16-bit enumeration 

category 8-bit enumeration 

Subcategory 8-bit enumeration 

Specific 8-bit enumeration 

Extra 8-bit enumeration 

FIGURE 5-10. Entity Type Record. 

5.2.11 Euler Angles Record. orientation of a simulated 
entity shall be specified by the Euler Angles Record. This 
record shall specify three angles as described in 3 . 17. These 
angles shall be in terms of the entity's coordinate system (see 
5.2.21.1). The three angles shall each be specified by a 32-bit 
integer representing units of BAM. The Euler Angles Re c o rd i s 
represented on Figure 5-11. 

PSI 32-bit BAM 

THETA 32-b i t BAM 

PHI 32-bit BAM 

FIGURE 5-11. Euler Angles Re c ord. 

5.2.12 Event Identifier Record. Ev ent ide ntifica ti o n 
shall be specified by the Event Identifier Re co r d . Th is r eco r d 
shall consist of a Simulation Address Record and a 16-bit 
unsigned integer specifying the event number. The l a tter i s 
uniquely assigned by the Host that initiates the seque nce of 
events. The Event Identifier Record shall be s e t t o o ne f o r each 
exercise and incremented by one for each event. In th e c ase 
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where a l l poss ible values are exhausted, t he numbers may be 
r e u sed beginning again at one . The Event I dentifier Record is 
r epr esented on Figure 5-12 . 

Si mulation site I D: 16 - bit 
Address unsign",d 
Record integer 

Host ID: 1 6- bit 
u nsigned 
integer 

Event 10 1 6- bit unsigned 
integer 

FIGURE 5- 12 . Event Identifier Record. 

5.2.13 Exercise Identifier . Exercise i dentificati on shall 
be spec i fied by an 8-bit unsigned integer value. Thi s value 
shall be uniqu e t o each exercise occurring simultaneous l y on the 
same communicat ions medium. 

5.2.14 Organizational Unit Record. The organizational unit 
to which a simulated entity belongs shall be specified by the 
Organ i zational unit Record . This record shall contain fi elds 
s pecifying the force , country , and service branch to which the 
entity belongs, as defined in Append i x E . I t shall specify a 
particular unit by using a hierarchy which depend s on the 
information in the force, country, and service branch fields. 
These fields are described in t he subparagraphs that follow. The 
Organizational Unit Record is represent ed on Figure 5-13 . 

5.2 . 14 . 1 Force ID. This field shall specify the highest 
level organizational component . This field shall be specified by 
an 8 - bit enumeration (see Appendix E). 

5 . 2 . 14 . 2 Country ID . Th i s fie l d shall identify the country 
or political affiliation t o which the unit belongs . The Country 
I D shall be specif i ed by a 16 - bit enumeration (see Appendix F). 

5 . 2 . 14.3 Service ID . This field shall specify the military 
service to which the unit belongs . The Service ID sha ll be 
specified by an 8- bit enumeration (see Appendix E) . 

5 . 2. 14.4 Hierarchy. This field shall describe the unit 
number and the type of unit associated with each orga nization 
l evel applicabl e to the entity. Unit types shall be defi ned 
according to the service to which the unit belongs . Unit number s 
shall be defined for up to eight unit types . Each level shal l 
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consist of an 8-bit unsigned integer for the unit numbe r at t ha t 
level. Specific unit types for each service are d e fine d in 
Appendix E. 

Force Force 10: 8-bit enumeration 

country country 10: l6-bit enumeration 

Service Service 10: 8- bit enumera tio n 

Hierarchy Eight lev els are defined. The 
the Se r v i ce 1 0 . levels d e pe nd on 

Each level consists of: 

unit Number: 8 - bit unsig ned 
integer 

FIGURE 5-1 3 . organizational unit Reco r d . 

5.2.15 Radar system data type . The rada r s ystem o f an 
emitter shall b e specified by a 32-bit unsigned int eger . Th e 
following fields are defined for this 32-bit number. I n fo rmation 
associated with specific v alues of these fields is included i n 
Appendix F. 

a. 

b. 

c. 

Rad a r system category - bits 2 3 - 31. 
This field speci f i es the type of radar syst e m 
represented by this record. 

Radar system Subca t egory - bits 1 6 - 23 . 
This field all ows furth e r class i ficati o n o f r a d a r 
s ystems. 

Radar system 10 - bits 0 - 15 . 
This field identifies the specific rad a r r ep r esent ed by 
this record. 
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The radar system data type is represented on Figure 5-14 . 

Radar system category Bits 23 - 31 

Radar system subcategory Bits 16 - 23 

Radar system ID Bits 0 - 15 

FIGURE 5-14. Radar system data type. 

5 . 2.16 Repair type. Repair types shall be specified by a 
16-bit enumeration (see Appendix C). 

5 . 2.17 Service type . Service types shall be specified by 
an 8-bit enumeration (see Appendix F) . 

5.2.18 Supply Quantity Record. Supply quantity shall be 
represented by the Supply Quantity Record. This record shall 
contain fields specifying the type of supply and the quantity of 
that supply. These fields are described in 5.2.18.1 and 
5.2.18.2. 

5 . 2.18.1 Supply type. The supply type field shall be 
specified by an Entity Type Record (see 5.2 . 10 and Appendix B). 

5 . 2.18.2 Quantity. The quantity field shall be specified 
by a 32-bit floating point number representing the number of 
unit s of a supply type. The unit measure depends on the supply 
type and shall use the standard international units of measure 
used for such supplies. The Supply Quantity Record is 
represented on Figure 5-1 5. 

Supply Entity Type: 64 - bit record 
Type 

Quantity 32 - bit fl oating point 

FIGURE 5- 15. Supply Quant ity Record. 

5 . 2.19 Terrain Database Id entifier Rec o rd. Ident i fication 
of the terrain database shal l be accomplished using the Terrain 
Database Identifier record. This ident ifier shall be specified 
by an 11 element character string representing the t errain 
database name and an 8 - bit unsigned integer representing the 

54 

( 

( 

[ 

r 
r 

r 

I 
II 
II 
II 
II 
I 
I 



• 
I 
I 
( 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

DRAFT 

version number. The terrain database name shall be specified 
using the ASCII character set. This string shall begin with the 
most significant byte located at the lowest address. Bytes not 
used for characters shall contain zeros . The Terrain Database 
Identifier record is represented on Figure 5-16. 

Te rra i n Databas e N=e 11 element character string 

v e r s i on Number a - bit unsigned integer 

FIGURE 5-16 . Terrain Database Identifier Record . 

5.2.20 Time stamping. Time stamping shall be used to 
indicate the time at which the data contained in the PDU is 
valid. This timestamp shall be specified using a 32-bit unsigned 
integer representing units of time passed since the beginning of 
the current hour. The least significant bit shall indicate 
whether the timestamp is abso lute or relative. 

5 . 2.20.1 Absolute timestamp. An absolute timestamp shall 
be used when simulator clocks are synchronized t o Universal 
Coordinated Time (UTC). The use of the absolute timestamp shall 
be signified by the least significant bit set to one. 

5 . 2.20 . 2 Relative timestamp . A relative timestamp shall be 
used when simulator clocks are not synchronized . Each simulator 
shall keep time beginning with an arbitrary starting point. The 
time indicated by the timestamp shall be relative to the 
simulator issuing the PDU. The use of the relative timestamp 
shall be signified by the least significant bit set to zero. 

5.2.20.3 Scale . The scale of the timestamp shall be 
determined by setting one hour e~ual to 231 , thereby resulting in 
each unit representing 3600sec/2 = 1.676 microseconds. 

5 . 2.21 Vector Record. Vector values for entity 
coordinates, linear velocity , and linear acceleration shall be 
represented using the Vector Record . This record shall consist 
of three fields, each 32-bit floating point numbers. The unit o f 
measure represented by these fields shall depend on the 
information represe nted . The values utili zing the Ve ctor Record 
are described in detail below. The Vector Record is represented 
on Figure 5-17. 

5.2.21.1 Entity coordinates. Locati on with respect t o a 
particul a r entity shall be specified using a set of three 
coordinates for three orthogonal axes whose origin shall b e th e 
center of the bounding volume of the entity. The x-axis extend s 
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in the positive direct ion out t he front of the entity . The y­
axis extends in the posit ive direction out the right side of the 
entity. The z - axis extends in the positive direction downward . 
Each vector component shall represent meters from the orig i n . 

5.2.21 . 2 Linear acceleration v ector . Linear accelerati o n 
s hall be represented as a vect or with x, y, and z components 
where x, y , and z shall represent directions of the entity's 
coordinate axis. Each vector component shall represent 
acceleration in mete r s per second squared . 

5.2.21.3 Linear velocity vector. Linea r velocity sha ll be 
represented as a vector with x, y, and z compone nts where x , y , 
and z shall represent directions of the wo r ld coordina te ax e s . 
Each vector c omponent shall represent v e loc ity in me t e rs per 
second . 

First Vecto r 32 - bit fl oating p o int 
Component 

Second Vector 32 - bit fl oa t ing point 
c omponent 

Thi rd Vec t or 32 - bit fl oa ting po int 
Compon ent 

FIGURE 5-17 . Vector Reco r d. 

5.2 . 22 World Coordinates Record. Loca ti on sha ll b e 
specified by a set of three coordinates: x, y, a nd z. Th e o ri gin 
of this coo rdina t e system shall be the centro i d of the e ar t h, 
with the x-axis p a ssing through the Prime Merid i an a t the 
equator, the y- a xis passing through 90 d eg r ees Eas t l ongitude at 
the Equato r, and the z-axi s passing through t he No r th Po l e. 
These coordina tes sha ll represent meter s f rom the centroid of the 
earth. A 64-bit double precision float i ng poin t number shal l 
represent the l ocation for each coordin a t e . The Wor l d 
Coordinates Rec o rd is represented on Figure 5-1 8 . 

x - Coordi na t e 64-b i t fl oati ng p o int 

y - Coordinate 64-bit fl oating point 

Z - Coordinate 64-bit flo a ting p o int 

FIGURE 5-18. World Coordina t es Reco rd. 
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5.3 Protocol Data units for Distributed Interactive 
Simulation 

5.3.1 Introduction. Section 5.3 lists and describes the 
Protocol Data Units required by this standard. Note that on the 
Figures in section 5 all PDU fields begin on 32-bit boundaries to 
simplify the processing in the host computers. Padding bits used 
to achieve these 32-bit boundaries are shown only on the figures. 

1. 

II . 

5.3.2 List of DIS Protocol Data Units. 

Entity Information 

A. Entity State 
1. Entity State PDU 

Entity Interaction 

A. Weapons Fire 

B. 

C. 

D. 

E . 

1 . Fire PDU 
2. Detonation PDU 

Update Threshold Control 
1. Update Threshold Request PDU 
2. Update Threshold Response PDU 

Logistics Support 
1. Service Request PDU 
2. Resupply Offer PDU 
3. Resupply Received PDU 
4. Resupply Cancel PDU 
5. Repair Complete PDU 
6 . Repair Response PDU 

Collisions 
1. Collision PDU 

Electronic Interac tion 
1. Radar PDU 
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5.3 .3 Protocol Data unit (PDU l header . A protocol d a t a 
unit header shall be the first part of each protocol data un i t. 
This PDU header is represented on Figure 5-1 9. The field s o f the 
PDU Header are described in 5.3.3.1, 5. 3.3.2 , and 5 . 3 .3. 3 (see 
also 4.7. 1) . 

a. 

b. 

c. 

Protocol version - This field shall speci f y the versi o n 
of protocol used in this PDU. This field shall be 
specified by an 8-bit unsigned integer. 

Exe rcise identification - This fiel d shall spe c ify the 
exe rcise to which the PDU pertains . This field sha l l 
b e represented by an exercise identifier (see 5 . 2.1 3) . 

Protocol Data unit type - This field indicates th e t ype 
of PDU that follows . This fi eld shall be represented 
b y an 8 -bit enumeration. 
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F!El1) SIZE 
(bits) 

8 

8 

8 

8 

DRAFT 

PROTOCOL DATA UNIT 
HEADER FIELDS 

PRarcx:oL 8 . bit unsigned in~ger 
VERSION 

EXERCISE 8 . bit unsigned integer 
INDENI1FIER 

PDU 
8 . bit enumeration 

ITPE 

PADDING 8 hi LS unused 

Figure 5-19. PDU Header. 
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5.3 . 4 Entity Information. (see also 4 . 7 . 2). 

5 . 3 . 4. 1 
ent ity sha l l 
En t i t y state 

Entity state POU. Information about a particular 
be communicated by issuing an Entity State PDU . The 
POU shal l contain the following fields : 

a . Ent ity Ident ification - This field sha ll identify the 
ent i t y i ssuing the PDU . Th i s field sha l l be 
r epresent ed by an Enti t y Identifier Record (see 5 . 2.8) . 

b. Entity Type - This f i e l d shal l identify the entity type 
r esponsib l e fo r the i ssue of this POU. This field 
shall be r epresented by an Ent ity Type Record (see 
5.2.10) . 

c . Timestamp - This field shall specify the time at which 
t he data in the POU is valid . This field shall be 
represented by a timestamp (see 5 . 2.20) . 

d . Entity Location - This field shall specify an entity's 
physical location in the simulated world. Thi s field 
shall be represented by a World Coordinates Record (see 
5.2.2 2) . 

e. Entity Velocity - This field shall specify an entity's 
linear velocity. This field sha l l be r epresented by a 
Vector Record (see 5.2 . 21 . 3). 

f. Entity Acceleration - This field shall specify an 
entity ' s acceleration . This field shall be r epresented 
by a Vector Record (see 5.2.21. 2) . 

g . Entity Orientation - This field shall specify an 
entity ' s orientation. This field shall be represented 
by an Euler Angles Record (see 5.2 .11) . 

h . Entity Angular Velocity - This field shall specify a n 
entity ' s angular velocity. Thi s field shall be 
represented by an Angular Veloc i ty Vect or Record (see 
5 . 2.2) . 

i. Dead Reckoning Parameters - Thi s field will be used to 
provide parameters for dead reckoning the pos it ion and 
orientation of the entity. Thes e parameters are 
currently undefined. This standard reserves 64 bits 
for these parameters . 

j. Entity Appearance - This field shall specify the 
dynamic changes to t he entity ' s attr ibutes . Th is field 
shall be represented by a 32 - bit unsigned integer . Th e 
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description of this 32-bit field is defined in Appendix 
D. 

k. Marking - This field shall identify any unique markings 
on an entity (for example, a bumper number or country 
symbol). This field shall be represented by an Entity 
Marking Record (see 5.2.9). 

1. Capabilities - This field shall specify the entity's 
capabilities. This field shall be represented by an 
Entity Capabilities Record (see 5 . 2.7). 

m. Number of Articulated Parts - This field shall specify 
the number of articulated parts whose presence and 
position are communicated through the Articulated Parts 
Record . This field shall be represented by an 8-bit 
unsigned integer. 

n. Articulated Parts - This field shall spe cify the 
orientation of each articulated part. This fiel d sha ll 
be represented by an Articulated Parts Record (see 
5.2 . 3). 

Entity state POD is repre sented on Figu re 5-2 0 . 
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FIEl.D SIZE EN!TfY STATE PDU FIELDS 
(bits) 

SITE· 16· bit un sie:ned integer 

48 EKITTYID HOST· 16 - bil unsigned integer 

~11TY. 16 - bil unsigned inl.t:ger 

16 PADDr-;G 16 bils unused 

8'0.l1TY KlN'D· 8 . bit er1umCTJ,tioo 

OOMAIN - 8 - bit enumeration 

El'o"lITl' COL~'TRY· )6 - bit enumeration 
64 TYPE CA1EGORY - 8 - bit enumeration 

SUBCATEGORY - 8 - bit enumeration 

SPECIFlC - 8 • bit enumention 

~A - 8 . bit enumeration 

32 TIME ST A.\1P 32 - bit unsigned in le ~er 

X - Component - 64 - bit floating point 

192 El'o"1ITY 
LOCATIO:-i Y - Component . 64 • bit n().lUng point 

Z - Component - 64 - bit floating point 

El'o"lITl' X - Component - 32 - bil floating point 

96 ll1>"EAR Y - Component . 32 . bit noaUng point 
VELOClTI' 

Z - Component- 32 - bit floating point 

a-."lITI' 
X - Component - 32 - bit flcuing point 

96 llNEAR Y - Component· 32 - bit floating point 
AC'CEl...ffiATION 

Z . Component - 32 . bil noating point 

FIGURE 5-20. Entitv State PDU. 
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flEU)SIZE 
E1> TIn' STATE PDU FIEillS (COm-D) 

(bits) 

Psi 32 - bit B A...'1 

96 ENl1TY Theta 32 . bil BAM 
ORII;NTATION 

Phi 32 . bit BAM 

ENl1TY 
X • Component - 32 . bit signed inlC:ger 

96 ANGlIL\R Y - Component· 32 - bit si&ned in~ger 
VELOCfJY Z . Component - 32 - bit si&ned in~&er 

64 
DEAD 

RECKONING 64 biu - undefined 
PARAMErERS 

32 E1>TIn' 
32 - bil unsigned integer APPEARA.>;CE 

96 E1>TITY CHARACTER SET - 8 - bit c:numc:ration 
MARKING 

11 element chancter string 

32 CAP ABIUTJES 32 bils of Boolean fields 

24 PADDING 24 bits unused 

8 ' of articulated 
8 . bit unsigned integer 

parts 

nx ARTICUlATED See Figure G-!, Appendix G 
(96m + 32) PARTS 

n = # of articulated parts 
m = # of articulation parameters for each pan 
(i = Ito n) 

FIGURE 5·20. Entity State PDU. 
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5 . 3 . 5 Entity Interaction . 

5.3.5.1 Weapons fir e . (see also 4.7 . 3) 

5.3.5.1. 1 Fire PDU. 
communicated by issuing a 
the following fields: 

The fir ing of a weapon shall b e 
Fire PDU. The Fire PDU shall contain 

a. Firing Entity Identification - This f i eld shall 
identify the firing entity . This field shall be 
represented b y an Entity Identifier Record (see 5 . 2 . 8) . 

b. 

c . 

d . 

e. 

f. 

g. 

Target Identification - This field shall identify the 
intended target. If the intended target is unknown , 
thi s field shall contain zeros . This field shall be 
r epresent ed by an Entity Identifier Record (see 5 . 2 . 8) 

Munition Identification - This field shall identify th e 
guided munition (launched by this firing action ) as a 
unique entity. This number is assigned by the host 
computer modeling the entity that is issuing the Fire 
PDU. The number assigned to the mun it ion shall be 
unique to the modeling host for that particular 
exercise. If all possible values have been assigned, 
the assignment shall begin again at one and proceed 
sequentially . A munition ID shall not be reu sed if it 
is currentl y active. A munition ID shall hav e a value 
of zero if the muni tion is not guided. This field 
sha ll be r epresented by an Entity Identifier Record 
(see 5 . 2 . 8). 

Event Identification- This field shall contain a 
number generated by the firing entity t o associate 
related events . This fiel d shall be r epresented by an 
Event Identif ier Record (see 5.2.12). 

Timestamp - This field shall specify the time at wh i ch 
the data in the PDU is valid . This field shall be 
represented by a times t amp (see 5 . 2.20) . 

Location - This field shall specify the loca tion from 
which the munition was launched . This fi e ld shall be 
r epresented by a World Coordinates Record (see 5 . 2 . 22) 

Burst Descriptor - This fie l d shall describe the type 
of munition fired , the warhead, the fuze, the qu antity, 
and r ate . This field shal l be represented by a Burst 
Descriptor Record (see 5 . 2 . 5) . 
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h. Velocity Vector - This field sha ll s pec i fy speed and 
direction of the fired munition. This f i el d sha ll be 
r epresented by a Vector Record (see 5 . 2. 2 1. 3 ). 

i. Range - This field shall specify the range (in me t e r s) 
that an entity's fire contro l system has a ssumed in 
computing the fire control solution. This field s hal l 
be represented as a 32 - bit floating point numb e r . For 
systems where range is unknown or un a v a il ab l e , t h i s 
field shall contain a value of zero . 

The Fire PDU is represented on Figure 5-21. 
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I 
I FIELD SIZE 

FIRE PDU FIELDS (bilS) 

SITE . 16 · bit wuignc:d inLegeJ 
FIRl?<G 

HOST· 16 . bit unsigned lnLegeJ 48 E.'TIrY II) 
f1'..'TtTY . 16 - bit lItLSipllCd inLeger I 

SITE - 16 - bit unsigned integer 

48 TARGET HOST - 16 - bit unsigned integer INJTTYl!) 
El'o'TtTY - 16 - bil lltLSi&JlOd inleger I 

Srn:: - 16 - bit unsigned intt:ger 

48 M\.Th7I1Ol\ 
HOST - 16 - bit unsigned integer I!) 

a"lTrr' - 16 - bit unsigned integer I 
srn: - 16 - bit unsigned intt:ger 

48 EYBT·I!) HOST - 16 - bit unsigned in1.eger 

EYD.T - 16 - bit unsi~ inl.eger I 
32 TIMESTAMP 32 - bit unsiened integer 

X-coordinal:e- 64 - bit floating pi. 
I 

192 lOCATIO!' Y <oordinale- 64 . bit floWng p< 
INWORll) 

Z-coordinal.c- 64 - bit floating pI I 
~n:!'ITION - Sec Entity Type Record 

BURST WARHEAD - 16 - bit enwnenLion 128 DESCRIPTOR Fl:ZE - 16 - bit enumeration 

QUA.'JITY - 16 - bit unsigned integer I 
RAn:: ·16 . bit wuigned in teger 

X<omponent 
32 - bit flol1.ing pt I 

96 vaocrTY Y -component 
32 - bit floating pt 

Z-component 
32 - bit floating pt I 

I 
32 RA."GE 32 - bit floating pc. 

Figure 5·21. Fire PDU. 
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5 . 3.5.1.2 Detonation PDU. The detonation or impact of 
munitions shall be communicated by issuing a Detonation PDU. The 
Detonation PDU shall contain the following fields: 

a. Firing Enti t y Identification - This field shall 
i dentify the firing entity . Thi s field shall be 
r epresent ed by an Entity Identifier Record (see 5 . 2.8) 

b. Target Ent ity Identification - This field shall 
i dentify the target entity . This field sha ll be 
r epresented by an Entity Identifier Record (see 5 . 2 . 8) . 
If the target ID is unknown, this field shall contain 
the value zero. 

c. Munition Identification - This field sha ll specify the 
munition ' s entity ID for the munition as s pecified in 
t he Fire PDU t hat communicated the launch of the 
munition. Muni t ions that are not guided shall have an 
identification of zero. This field shall b e 
represented by an Entity Identifier Record (see 5 . 2 . 8) 

d. Event Identification . This field shall contain th e 
same number as the event identifier of the Fire PDU 
that commun icated the launch of the muniti on. This 
field sha ll be r epresented by an Event Identifier 
Record (see 5.2.12). 

e. Timestamp - This field shall specify the time at whi ch 
the data in the PDU is valid . This field shall be 
represented by a timestamp (see 5.2.20). 

f. Location - This field shall specify th e loca ti on o f th e 
detonation . If the target is unknown , thi s in forma t ion 
shall be used for damage assessment. Thi s fiel d shall 
be repre sented by a World Coordinates Record (see 
5 . 2.22) . 

g . 

h. 

i. 

Burst Descript or - This field shall describe the type 
of munition fired , t he warhead, the fuze, the q uantity 
and the rate. This field shall be represented by a 
Burst Descriptor Record (see 5 . 2.5). 

Velocity - This field shall specify the 
munition immediate l y before detonation. 
shal l be represented by a Vector Record 

velocity of th e 
This fie ld 

(see 5 . 2 . 2 1. 3) 

Location with Respect to Target Entity - This fi eld 
shall specify th e location of the detonati on in terms 
of the target entity ' s coordinates. This field shall 
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be represented by a Vector Record (see 5.2 . 21 .1 ) . If 
the ID of t he target is unknown, this fi eld shall 
contain zeros. 

Detonation Result - This field shall specify the r esult 
of the detonation. This field shall be represented by 
an 8-bit enumeration (see Appendix F). 

Energy - This field shall specify the energy produced 
by the detonation . This field shall be represented by 
a 32-bit floating point number spec ify ing e nergy in 
joules. 

Directionality - This field shall specify t he 
directionality of the detonation. This field shall be 
represented by a 32-bit floating point number 
specifying the directionality in uni ts of steradians . 
For a spherically symmetrical explosion , directionality 

shall be 4n . 

Momentum - This field shall specify the impact momentum 
of the munition. This field shall be represented by a 
32-bit floating point number spec ifying mome ntu m in 
newton - seconds . 

The Detonatio n PDU is repI"esented on Figure 5- 22 . 
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FIELD SIZE 
(bits) 

48 

48 

48 

48 

32 

192 

128 

DRAFT 

DETONATION PDU FIELDS 

SITE· 16 - bit unsigned integer 
FIRING 

ENlITYlD HOST - 16 - bit unsigned integer 

ENTITY - 16 - bit WlSigned integer 

TARGET 
SITE - 16 - bit unsigned integer 

ENlITYlD HOST - 16 - bit unsigned integer 

ENTITY - 16 - bit WlSigned integer 

SITE . 16 - bit unsigned integer 

MUNmONlD HOST - 16 - bit unsigned integer 

ENTITY - 16 - bit unsigned integer 

SITE - 16 - bit unsigned integer 

EYENTlD HOST - 16 - bit unsigned integer 

EVENT - 16 - bit unsigned integer 

TIMESTAMP 32 - bit uns igned integer 

X -coordinate - 64 - bit floating pt 

LOCATION 
INWORl1) Y -coord inate - 64 - bit floating pt 

Z<.OOTdinate - 64 - bit noating pI 

MUNITION - See En tity Type Record 

BURST 
WARHEAD - 16 - bit enumeration 

DESCRIPTOR FUZE - ) 6 - bit enumeration 

QUMrrrrV - 16 - bit unsigned integer 

RATE - 16 - bit unsigned integer 

Figure 5-22. Detonation POU. 
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FIEl.DSlZE 
(bi IS) 

96 

96 

8 

24 

32 

32 

32 

DRAFT 

DETONA nON PDU FIELDS (CONTO) 

X . component - 32 - bit floating pt. 

VELOCITY 
Y - component - 32 - bit floating pl. 

Z - component - 32 - bit floating pc 

X - coordinate - 32 - bit floating pt. 

LOCATION IN 
ENTITY Y . coordinate - 32 - bit fl oating pt . 

COORDINA TE.S 
Z - coordinate - 32 - bit floating pt. 

DETONATION 8 - bit enwneration 
RESULT 

PADDING 24 hi lS unused 

ENERGY 32 . bit no.ting pt 

DIRECTION· 
AUTY 32 - bit floating pt 

MOMENT1JM 32 - bit noating pt 

Figure 5-22. Detonation PDU. 
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5 .3. 5 . 2 Update Thre sho l d Co nt r o l . (see a 1 so 4 . 7 . 5) . 

5. 3 .5.2.1 Update Threshold Request PDU. A r e que s t for a 
change in the threshold controlling the rate at whi c h a simu l ato r 
issues ES PDUs shall be communicated by an Update Threshold 
Request PDU. The Update Threshold Request PDU shall conta in the 
following fields: 

a. Issuing Entity Identification - This field sha l l 
identify the entity that is requesting the upda t e 
threshold change. This field shall b e r ep r esented by 
an Entity Identifier Record (see 5.2. 8) . 

b. Re s ponding Entity Identification - Th i s fi eld shall 
ide ntify the entity requested to c h a ng e i t s upd a t e 
thres h o ld. This f i eld shall b e represented by an 
Entity Identifier Record (s e e 5. 2 . 8) . 

c. Thre s h o ld - This field shall spe cify t h e siz e of t h e 
upda te threshold. This fi e ld shall co ntai n t wo 
thresho ld types: Linear and Rotati ona l. Thes e t y pes 
are d e scribed bel ow: 

(1 ) Linea r Threshold - Thi s fi e l d sha ll speci fy 
the line ar thresh o l d values . Th re e v a lues 
shall represent line ar di s t a nc e in me t e r s i n 
the direc tion of each of the ent ity ' s t hree 
coordinate axes. This fi e l d s h a l l b e 
repres ente d by a Vec t o r Reco r d (see 
5 .2. 21.1) . 

( 2) Ro t a ti ona l Thresho l d - Thi s field s hal l 
spe ci f y the rotational thresh o ld v a lues as 
three angles in unit s o f BAM . Thi s f i e l d 
s ha l l b e r e pre s e nted by an Eu l e r angles 
Re c ord (see 5. 2 . 11 ) . 

d. Du r a tion o f Change - This fi e l d sha l l s pec i f y t h e 
duration of the new update rate. The du ra t i on o f th e 
cha nge sha ll n o t exceed three minutes and s ha l l no t 
equa l zero. Thi s field sha ll be represe nt ed a s a 
3 2- bi t unsi g ned inte ge r s pec i f ying time in second s . 

The Upda t e Thresh o ld Re quest PDU i s represented on Fig ur e 5 - 2 3 . 
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FIELD SIZE UPDATE THRESHOLD 
(bilS) REQUEST PDU FIELDS 

SITE - 16 - bit unsigned integer 
48 ISSUING 

HOST - 16 - bi' unsigned in'eger 
ENlITYID 

ENTITY - 16 - bit unsigned integer 

RESPONDING 
SITE - 16 - bit unsigned integer 

48 
ENlITYID HOST - 16 - bi, unsigned in'eger 

ENTITY - 16 - bit unsigned integer 

x - 32 - bit Ooating pt 

96 lll\'EAR 
THRESHOLD Y - 32 - bi' floating P' 

z - 32 - bi, floating P' 

Psi - 32 - bi, BAM 

96 RarAllONAL 
The .. - 32 - bi' BAM THRESHOLD 

Phi - 32 - bi, BAM 

32 DURAllONOF 
CHANGE 32 . bit unsigned integer 

Figure 5-23. Update Threshold Request PDU_ 
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5 . 3.5 . 2 . 2 Update Threshold Response PDU. Response to an 
Update Threshold Request PDU shall be communicated by i ssuing an 
Update Threshold Response PDU. The Update Thresh o l d Respo nse PDU 
sha l l contain the following fields: 

a. Responding Entity Identifica tion - This field sha ll 
identify the entity that is r esponding t o the update 
threshold change request. This field shall be 
represented by an Entity Identifier Record (see 5 . 2 . 8). 

b. Reque s ting Entity Identi fica tion - This field shall 
identify the entity that is requesting t he update 
threshold change request. This field s hall b e 
represented by an Entity Identifier Record (see 5 . 2 . 8) . 

c. Upda t e Change Result - This fie l d shall specify the 
r esult of the upda t e r equest . This fi e l d shall be 
r epr esented as an 8-bit enumeration (see Appendix F) . 

d. Remaining Time - Thi s field shall spec ify the time in 
s econd s remaining if the entity already has t ighter 
th resholds implemented . If t he ent i ty d oes not already 
have tighter thresholds impleme nted an d the thresholds 
are accepted , then this field shal l contain the number 
of seconds r equested i n the accepted Upd a t e Threshold 
Request PDU . This fi e ld shall b e represented as an 
8- b i t unsigned integer . 

Th e Update Threshold Respo nse PDU is represented on Figure 5-24 . 
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FIELD SIZE UPDATE TIiRESHOLD 
(bilS) RESPONSE PDU FIELDS 

SITE - 16 - bit unsimed inteoer 

48 
RESPONDING 

HOST - 16 - bit unsigned in"'ger ENllTYID 
ENTITY - 16 - bit unsigned in"'ger 

REQUESTING 
SITE - 16 - bil unsigned integer 

48 
ENllTYID HOST - 16 - bit unsigned integer 

E"''TITY - 16 - bit uns igned in"'ger 

8 RESULT 8 - bit enumeration 

8 
REMAINING 

TIME 
8 - bit unsigned integer 

16 PADDING 16 bilS unused 

FIGURE 5-24. Upda1e Threshold Response PDU. 
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5 .3.5.3 Logist i c Support . (see also 4 . 7.6 and 6 . 5) . 

5 . 3.5 .3.1 Service Request POU. A request for logistics 
support shall be communi cated by i ssui ng a Service Request POU . 
Th e Service Request POU shall consist of the fol l owing fi el d s : 

a. Requesting Entity Identifi ca tion - This field shall 
identify the entity that is requesting the service . 
This field shall be represented by an Entity Identifier 
Record (see 5.2.8) . 

b. Servicing Entity Identifica tion - This field sha ll 
identify the entity that is abl e t o provide the s e r vice 
requested. This field shall be r epresented by an 
Entity Identifier Record (see 5.2 . 8) . 

c . Service Type Requested - This fie l d s h a ll describe t he 
type of service being requested. This fi eld s hall be 
represented by a Service Type (see 5.2 . 17 ). 

d. Number of Supplies - For a service of resupply, th is 
field shal l specify the number of different supplies 
being requested. If the service reques ted i s not 
resupply, this field shall contain the value zero . 
This fie ld shall be represented by an 8 - bit unsigned 
integer. 

e. Supplies - For a s ervice of re s uppl y , th is f i eld shall 
specify the type of s upp ly and the a mount o f t hat 
supply for the number of supplies specified a bove . If 
the service r equested is not resupply, t his fi eld shall 
contain the value zero . This field sha ll be 
represented by a Suppl y Quantity Record (see 5 . 2 .1 8) . 

The Servi c e Requ e s t POU i s represented on Fi gu re 5- 25 . 
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FlELDSIZE 
SERVICE REQUEST PDU FIELDS (bilS) 

SITE - 16 - bit W1.Signed integer 

48 REQUFSJ1NG 
HOST - 16 - bit W1.Signed integer 

ENITrYID 
ENTITY· 16 . bit W1.Signed integer 

SERYlCING 
SITE - 16 - bit uns igned integer 

48 ENITrYID HOST - 16 • bit W1.Signed integer 

ENTITY. 16 • bit unsigned integer 

8 SER YlCE TYPE 8 - bit enumeration 

8 Number of (n) 8 - bit unsigned integer 
Sunn!v Jypes 

16 PADDING 16 hi lS unused 

SUPPLY 
Entity Kind - 8 - bit enumeration 

n X 96 
QUANlTlY Domain - 8 - bit enumeration 

Country - 16 - bit enumeration 

Category - 8 - bit enumeration 

Subcategory - 8 - bit enumeration 

Specific - 8 - bit enumerat ion 

Extra - 8 - bit enumerati on 

Quantity. 32 • bit n oaling pt 

FIGURE 5-25. Service Request PDU. 
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5.3.5.3.2 Resupply Offer PDU . The offering of supp l ies 
shall be communicated by issuing a Resupply Offer POU. The 
Resupply Offer POU shall contain the following fields: 

a . Receiving Entity Identification - This field shall 
identify the receiving entity. This field shall be 
represented by an Entity Identifier Record (see 5 .2. 8) . 

b . supplying Entity Identification - This field shall 
identify t he supplying entity. This field shall be 
represented by an Entity Identifier Record (see 5 . 2. 8) . 

c . Number of Supplies - This field shall spec ify the 
number of different supply types being offered. This 
field shall be represented by an 8 - bit un signed 
integer. 

d. Supplies - This field shall specify the type of supply 
and the amount of that supply for each of the supply 
types specified above. This field shall be represented 
by a Supply Quantity Record (see 5.2.18) . 

The Resupply Offer POU is represented on Figure 5 - 27. 
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FIELD SIZE 
(bits) 

RESUPPLY OFFER PDU FIELDS 

SITE · 16 . bit unsigned int~ger 

48 REQUESIlNG HOST - 16 - bit unsigned integer 
ENlITYID 

ENTITY - 16 - bit unsigned integer 

SUPPLYING SITE - 16 - bit unsigned integer 

48 ENlITYID HOST - 16 - bit unsigned integer 

ENTITY - 16 - bi t \DlSigned integer 

8 Number or (n) 8 - bit WlSigned integer 
Supply types 

24 PADDING 24 bits unused 

Entity Kind - 8 - bit enumeration 

Domain - 8 - bit enumeralion 

Country - 16 . bit enumeration 

n X 96 SUPPLY Calegory - 8 - bit enumeration 
QUANITIY Subcategory - 8 - bit enumeration 

Specific - 8 - bit enumeration 

Extra - 8 - bit enumeraIion 

Quanti ty - 32 - bit n oating pt 

FIGURE 5-26, Resupply Offer PDU, 
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5.3.5.3.3 Resupply Received POU . The receipt of supplies 
shall b e communicated by issuing a Resupply Received POU. Th e 
Resupply Received POU shall contain the fol l owing field s : 

a. Receivi ng Entity Identifica tion - This f i e l d shall 
identify the receiving entity. This field s hall b e 
represented by an Entity Identifier Re co r d (see 5 . 2 . 8) . 

b. Suppl yi ng Entity Identification - This fi e l d sha ll 
identify the supplying entity. This fi e ld s hal l be 
represented by an Entity Identifier Re co r d (see 5 . 2 . 8) . 

c. Number of Supplies - This field shall specify the 
number of di fferen t supp l ies taken by the r eceiver . 
This f ield shall be represented by an 8 - bit un s i g ne d 
integer. 

d. Supplies - This field shall specify the type o f su pp l y 
and the amount of that supply for ea c h of th e supply 
types specified above. This fi e ld sha ll b e represe nted 
by a Supply Quanti ty Record (see 5 . 2.1 8) . 

The Re supply Re ceived POU is represe nted on Figu r e 5- 27 . 
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I 
I FIElD SIZE 

RESUPPLY RECETVED PDU FIELDS (bilS ) 

SITE - 16 - bit unsigned integer 

48 RECElYING HOST - 16 - bit unsigned integer 
9.TIrYID I 

El'ITITY - 16 - bit unsigned integer 

SITE - 16 - bit unsigned integer 

48 
SUPPLYING 

HOST - 16 - bit unsigned integer 
ENITrYID 

I 
ENTITY - 16 - bit wuigned integer 

8 Number of (n) 8 . bit unsigned integer 
Supply types 

I 
I 24 PADDING 24 bilS unused 

n X 96 SUPPLY 
Enti[)' Kind - 8 - bil enumeration 

QUMTIrY Domain - 8 - bit enumeration 

Country - 16 - bit enumeration I 
Category - 8 - bit enumeration 

Subcategory - 8 - bi t enumeration I 
Specific - 8 - bit enumeration 

I Extra - 8 - bit enumeration 

Quantity - 32 - bit noating pt 

I FIGURE 5-27_ Resupplv Received PDU_ 
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5.3.5 . 3 .4 Resupply Cancel PDU . The canceling· of a service 
function by either the receiving or the supplying enti t y shall be 
communicated by issuing a Resupply Cancel PDU . The Resuppl y 
Cancel PDU shall contain the following fie lds: 

a. Receiving Entity Identification - This field shall 
identify the entity that has requested the resuppl y 
service. This field shall be represented by an Ent ity 
Identifier Record (see 5.2.8). 

b. Supplying Entity Identification - This field sha ll 
identify the supplying entity. This field shall b e 
represented by an Entity Identifier Record (see 5 . 2 . 8) . 

The Resupply Cancel PDU is represented on Figure 5- 28 . 

FlELDSIZE RESUPPLY CANCEL PDU FIELDS 
(bits) 

SITE· 16 - bit unsigned in~geT 
48 RECEJVING HOST · 16 . bi, wuigned in,eger 

ENTITYlD 
ENTITY - 16 - bit unsigned int.eger 

SUPPLYING 
SITE· 16 . bi, wuigned integer 

48 ENTITYlD HOST· 16 . bi' wuigned integer 

El<lITY . 16 . bi, wuigned integer 

Figure 5·28. Resupply Cancel PDU. 
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5. 3 . 5.3 .5 Repair Complete POU. When a Se r v i c e Request POU 
has been received and the repairing entity has completed a 
requested repair, the repairing host computer shall notify the 
receiver of the repair by issuing a Repair Complete POU. The 
Repair Complete PDU shall contain the following fields: 

a. Requesting Entity Identification - This field shall 
identify the entity that is requesting repairs. This 
field shall be represented by an Entity I d entifier 
Record (see 5 . 2. 8) . 

b. Repairing Entity Identification - This fi e ld sha ll 
identify the repairing entity . This field shall b e 
represented by an Entity Identifier Recor d (see 5 . 2 . 8) . 

c. Repair - This field shall desc ribe the r epa ir 
performed. If the repairing entity i s u nable t o 
provide the needed repair, this f i eld sha ll have a 
value of zero. If the repairing entity makes all o f 
the needed repairs, this field shall h ave a va lue of 
one. This field shall be repre s e nted b y a r e pa ir type 
(see 5.2.16 and Appendi x C) . 

The Repai r Complete POU is represented on Figu r e 5 - 29 . 

F!El1) SIZE REPAIR COMPLITE PDU F!El1)S 
(bilS ) 

SITE - 16 - bit unsigned integer 

48 REQUESIlNG HOST - 16 - bit unsigned int.eger 
ENITrYlD 

EJ..'TITY - 16 - bit unsigned in teg er 

SITE - 16 - bit unsigned integer 

48 REPAIRING 
ENITrYlD 

HOST - 16 - bit uns igned integer 

ENTITY - 16 - bit unsigned integer 

16 REPAIR REPAIR TVP£- 16 - bi t enumeration 

16 PADDING 16 bits unused 

FIGURE 5·29. Repair Complete PDU. 
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5 . 3.5.3.6 Repair Respo nse POU. When a receiving entity 
receives a Repair Complete POU from its repairing entity, the 
r eceiver shall acknowledge the receipt of the repai r by iss uin g a 
Repair Response POU . The Repair Response POU shall contain the 
following fields: 

a . Requesting Entity Identifi ca tion . This field shall 
identify the entity that requested repai rs . This field 
shall be represented by an Entity Identifier Record 
(see 5. 2 . 8) . 

b. Repairing Entity Identificati on - This field shall 
identify the repairing entity. This field shall be 
represented by an Entity Ident ifier Record (see 5 . 2 . 8) . 

c. Repair Result - This field shall specify the r esult of 
the repair specified in the Repair Complete POU. This 
field shall be represent ed by an 8 - bit enumerati on (see 
Appendix F). 

The Repair Response POU is represented on Figure 5-30. 
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I 
I FIELD SIZE 

REPAIR RESPONSE PDU (biLS) 

SITE - 16 - bit WlSigneci integer 
48 REQUESTING HOST - 16 . bit uns igned integer 

ENTITY ID 
I 

ENTITY· 16 - bit unsigned integer 

REPAIRING 
SITE - 16 - bit unsigned in~ger 

48 ENTITYID HOST - 16 - bit unsigned integer 
I 

ENTITY - 16 - bit unsigned integer 

REPAIR I 
8 RESULT 8 . bit enumeration 

I 24 PADDING 24 bits unused 

I 
Figure 5-30. Repair Respon se PDU. 
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5 . 3.5 . 4 Collisions . (see al so 4.7 . 7) . 

5.3.5.4.1 Collis ion POU . Collisions b e tween entities shall 
be c ommunicated by issuing a Collision POU . The Collisi on POU 
shall contain the following fields: 

a. 

b. 

c. 

d. 

e. 

Issu ing Entity Identifica tion - This field shall 
identi fy the entity that is issuing the POU. This 
field shall be represented by an Entity Identifier 
Record (see 5.2.8). 

Identi fication of Colliding Entity - This field shall 
identify the entity which has collided with t he issu ing 
entity. If the entity 10 i s unknown, thi s field shall 
contain zeros. This field shall be r epresented by an 
Entity Identifier Record (see 5.2 . 8) . 

Timestamp - This field shall specify the time at which 
the data in the POU is val id. This field shall be 
represented by a times tamp (see 5.2 . 20 ). 

Event Identification - Th is field shall contain a 
number generated by the is su ing simulator t o associate 
related events. This field shall be represented by an 
Event Identifier Record (see 5 . 2.12) . 

Velocity Vector - This field shall contain the velocity 
vector (at the t ime the collision is detected ) of th e 
issuing entity . This field shall be represented by the 
Vector Record (see 5.2.21.3) . 

f. Mass - This field shal l contain the mass of the issu ing 
entity. This field shall be represented by a 6 4 - bit 
floa ting point number representing kil ograms. 

g. Location - This field shall specify the locati on of th e 
collision with respect to the entity with which the 
issuing e nt ity collided . This field shall be 
represented by a Vector Record (see 5 . 2 . 21 .1 ) 

The Collision POU is represented on Figure 5 - 31. 
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(bits) 

48 

48 

32 

48 

16 

96 

64 

96 
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COUlSI0N PDU FIELDS 

SITE - 16 - bit WlSigned int<ger 
ISSUING 

HOST - 16 - bit unsigned int<ger 
ENTITYID 

EmTfY - 16 - bit unsigned intege 

SITE - 16 - bit unsigned integer 
COUJDING 

HOST - 16 - bit uns igned integer 
ENTITYID 

ENTITY - 16 - bit WlSigned integCl 

TIMESTAMP 32 - bit unsigned integer 

EVEl\'T 
SITE - 16 - bit unsigned integer 

ID HOST - 16 - bit unsigned integer 

EVENT - 16 - bit unsigned integer 

PADDING 16 bits unused 

x - 32 - bit floating pt 
VELOCITY 

Y - 32 - bit floaling pt 

z - 32 - bit floating pt 

MASS 64 - bit floating pt 

, - 32 - bit noating pt 
LOCATION 

(with respect to y - 32 - bit noating pt 

Entity) z - 32 - bit floating pI 

Figure 5-3 L Collision PDU_ 
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5.3.5 . 5 Electronic interaction. (see a 1 so 4. 7 . 8) . 

5.3.5 . 5.1 Radar PDU. Radar emissions shall be communicated 
by issuing a Radar PDU . The Radar PDU shall contain the 
fol l owing fields: 

a . Emitting Ent ity Identification - This field shall 
identify t he entity that is operati ng the radar system 
r epresented in t h is PDU . This field shall be 
represented by an Entity Identifier Record (see 5 . 2 . 8) . 

b . Time of Emission - This field shall specify the time at 
which the data in the PDU is valid . This field shall 
be represented by a timestamp (see 5.2.20). 

c. 

d . 

Event Identification - This field shall contain a 
number generated by the issuing simulator to iden t ify 
fire control radar events with the firing of a weapon 
system. If this field is not used it shall contain the 
value zero. This field shall be represented by an 
Event Identifier Record (see 5.2 . 1 2) . 

Number of Radar Systems - This field shall specify the 
number of radar systems that the issuing entity 
possesses. This field shall be repres ented by an 8 - b i t 
unsigned integer. For each radar, the followin g fields 
shall be specified: 

Location - This field shall specify the 
location of the radar in the entity 
coordinates of the entity p ossessing the 
radar system. This field shall be 
represented by a Vector Re cord (see 
5.2.21.1). 

Radar System - This field sh a ll specify th e 
type of radar system represented. Thi s field 
shall be represented by a Radar System Data 
Type (see 5 . 2.15). 

Power - This field specifies the average 
power being transmitted in unit s of dBm 
(decibel - milliwatts). This field sha ll b e 
represented by a l6-bit integer . 

Radar Mode - This field shall specify th e 
mod e that a particular r a da r is in. Thi s 
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field shall be represented by an 8 -bi t 
enumeration (see Appendi x F). 

Specific Data - This field is reserved for 
more complete information inclusi on . 
Currently this field is not used. This fi eld 
shall be represented by a 64-bit unsigned 
integer. 

Azimuth Center, Azimuth Half-ang le , Elevation 
Center , Elevation Half-angle. These field s 
represent the angles required to describe the 
volume covered by the radar scan. All angles 
are measured in relation to entity 
coordinates with the origin described by the 
location fiel d. The vol ume shall corre l ate 
with the radar mode field. These fields 
shall be represented as 32 - bit unsigned 
integers represe nting BAMs. 

Number Illumined - This field shall specify 
the number of simulated entities tha t are 
illumined by a particular radar emission. 
This field shall be represented by an 8 - bit 
unsigned integer (Not e : This field was placed 
at a different location in Figure 5- 32 to 
reduce the amount of padding required t o 
maintain 32-bit boundaries ) . 

Based on the number illumined , the following 
fields are also included : 

(1) Target ID - This field shall 
specify the entity identifiers of 
the entities that are illumined by 
a particular radar. Thi s field 
shall be made up of a l ist of 
Entity Identifier Records (see 
5.2 . 8) . 

(2) Radar Data - This field shall 
specify r adar data specific to the 
appl icabl e target ID . This field 
shall be specified by a 32 - bit 
unsigned integer. Interpretation 
of these 32 bits has not been 
determined. 

The Radar PDU is represented on Figure 5- 32 . 
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FIElD SIZE 
RADAR PDU FIElDS 

(bilS) 

SITE - 16 - bit WlSigned integer 

48 EMrITING HOST· 16 • bit WlSigned integer 
ENlITYID 

E1'."11TY . 16 . bit unsigned integer 

16 PADDING 16 bits unused 

32 TIMESTAMP 32 ~ bit unsigned integer 

EVENT 
SITE . 16 - bit unsigned integer 

48 ID HOST - 16 . bit unsigned inu:ger 

EVENT - 16 • bit unsigned integer 

8 PADDING 8 biLS unused 

8 Nwnberof 8 - bit uns igned integer 
Radar Systems (n) 

x - 32 - bit floating pt fI 
LOCA nON (wi 

y - 32 - bit flo ating pt 
respect to 

entity) z - 32 - bit noating pt rl 
RADAR SYSITM 32 - bit uns igned integer 

POWER 16 - bit integer ( II 
RADAR MODE 8 - bit enumeration 

N ll..LUMJNED 8 - bit unsigned integer 
nx (m.) 

352 bits !I 
(96rn i + 352) SPECIFIC 64 - bit integer 

DATA 

Azimuth center · 32 . bit BAM II 
SWEEP 

Azimuth sweep· 32 • bit BAM 

Elevation center · 32 . bit BAM II 
Elevation sweep - 32 - bit BAM 

SITE - 16 . bit WlSigned integeT 
TARGET HOST - 16 . bit unsigned inu:ger 

ID II 
EN1ITY - 16 - bit uns igned integer 

PADDING 16 bits unused 

RADAR DATA 32 - bit uns igned integer 

96 x m i bi ts 

II (i = 1 to n) 

III 
Figure 5-32. Radar PDU. 
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6. NOTES 

This section contains information of a general or explanatory 
nature that may be helpful, but is not mandatory. 

6.1 Intended use . Protocol conforming to the requirements 
o f this standard is intended for use in a Distributed Interactive 
Simul ation. The purpose of this standard is to standardize the 
messages communicated between simulated entities in order to 
c ontribute to the interoperability of dissimilar simulato rs. 

6 . 2 Description of Distributed Interactive Simulati o n. 

6 . 2 . 1 Introduction. The term Distributed Inte r activ e 
Simulation refers to an architectural approach in whic h the 
simulation is distributed across a number of indepe nde nt a nd 
self-sufficient computers instead of one central c omputer. Th e 
term interactive refers to the fact that these compute rs 
constantly interact by sending messages about the curre nt st a te 
of the simulation entities under their control, the re by all owi ng 
the other computers to incorporate these state c h a nges in to thei r 
simulations . 

6 . 2.2 Definition. Distributed Interactive Simula ti o n c a n 
be defined in the following manner: 

Distributed Interactive Simulation (DIS) is an exe rcise 
involving the interconnection of a number of simulation 
d evices in which the simulated entities are able to inte rac t 
within a computer- generated environment . The simul a ti o n 
devices may be present in one location, interc onne cted b y a 
Local Area Network (LAN), or may be widely di s tri buted o n a 
Wide Area Network (WAN). 

6.2.3 DI S application. One appli c ation o f DI S i s t he 
simulation of battle scenarios involving various vehicles 
simulators such as M1 tanks, F-16 fighter jets, or Na v y sh i ps . 
It is to this application that this standard i s a ddressed . 

6.2 . 4 Requirements for DIS. DIS has certa in fun c ti ona l 
requirements. These requirements are to provide: 

Entity Information 
Entity Interaction 
DIS Management 
Environment Information 
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These requirements are described in d e t ai l i n the Rational e 
Document that perta ins to this standard. A brief desc ripti on of 
ea ch requirement is given in the paragraphs that follow. 

6.2.4.1 Entity Informat i o n. Because of the great variety 
of simulated entities tha t can be invo l ved i n a single exercise, 
it is important to be able to communicate d eta il ed information 
concerning each entity. This informat ion includes the identity 
o f the entity, its orientation , and how an entity might appear t o 
othe r s. 

6 . 2 . 4 .1.1 Types. The simulated entity could be a v e hicl e , 
a building , a mun i tion (such as a missile) or a cloud of smok e . 
A method f or identifying entities that would allow for a vari e t y 
of different objects is needed. 

6 . 2 . 4. 1. 2 Location and orientation. The i ssue of loca ti on 
and orientation of an entity i s i mportant for representati on of 
the simul a ted entity by a computer. To h e lp maintain netwo rk 
traffic with in accept ab l e limits, t he location and ori e nt a tio n 
information shou ld contain velocity and sometimes accelerati on. 
This in formation a llows the receiving computer to mod e l (dead 
re c kon) the position of the entity over time witho ut requ i ring 
constant updates over the network . 

6.2 . 4 .1 .3 Appearances. The appearance of a simulated 
entity c an be e xpressed i n a number of ways. For example, i n 
addition to visual appearance, the entity a l so ha s a certai n 
infrared signature . If the exercise is taking pla c e in the 
ocean , the sound an entity makes can ident ify it. Conse qu e n tly , 
each entity has two " appeara nces" : on e is fr om t he r eflecti on of 
visibl e light and the other is from the emission of s ound o r 
electromagnet i c ene rgy such as heat , ra dar, radio a nd so f ort h . 

6 . 2.4 . 2 Entity Interaction. Throughout a s i mu l a ti on 
exercise, entities interact with each other. Th is intera c ti on 
may be r epresented by weapons fire, u pda t e thresho ld contro l , 
logistics support, collisions, or elec tronic interac tions (for 
example, radar or sonar). 

6 . 2 . 4.2 .1 Weapons fire . When a simulated entity fir es i t s 
weapon, its simulator needs t o communicate the loc ati o n o f the 
firing weapon and the type of munition fired. De p e nding o n t he 
munition type, a determina tion of t he detonatio n l ocati o n is 
made. Given the munition t ype and the l ocati o n of d e t ona t ion, 
all simulators assess t heir own ent ity dama g e . 

6 . 2 . 4 . 2 . 2 Update Threshold Contro l. Th e f r e que ncy wi th 
which o n e simul ated pl a tform must transmit an upda t e o f its 
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location and orientation to another platform often depends on 
what task the operator of the simulator is attempting to execute. 
If the operator of one platform is simply observ ing the other 
platform's motion for identification, the exact location of the 
platform is less critical and frequent updates are not required. 
However, if the operator is tracking the other platform in 
preparation for firing, or is maneuvering in f o rmat ion, the exact 
location is critical and a higher update rate is required. DIS 
requires a means of controlling platform location and orientation 
update thresholds in order to meet the requireme nts for some 
critical operator tasks without overloading the network while the 
operator is executing less critical tasks. 

6.2.4.2.3 Logistic Support. certain serv ices may be 
represented in a simulated exercise such as resupply or r epair of 
vehicles. These functions and similar ones are provided by 
logistics support. 

6.2 . 4 . 2.4 Collisions. It is necessary t o r epresent the 
collision of entities in a simulation. When a collision occurs, 
both entities must be aware of the collision. Each determ ines 
any resulting damage. 

6.2.4.2.5 Electronic Interaction. The development of 
technology in the area of sensory data has produced a variety of 
sensors and emitters ranging from the sonar of ships t o t he 
tracking radar of aircraft. Representati on of these devices is 
essential in a simulation exercise. 

6.2.4.3 DIS Manaaement. Centralized control of a 
Distributed Inte ractive Simulation is necessa ry t o manage th e 
operation of the network hardware and certain aspects of the 
simulation exercise , and to allow for the gathering of 
performance measures. DIS management functions can be divided 
into three categories: Ne twork Management, Simulation Management 
and Performance Measures. 

6.2.4 . 3.1 Network Mana gement. Network management functions 
handle the basic network functions such as l oad management, 
monitoring of nodes and gateways, and erro r recovery . The 
network manager would also have knowledge of entities on the 
network, such as entity location and network address. Analysis 
of network performance is also performed here . 

6.2.4.3.2 Simulation Management. There i s also a need for 
centralized control o f the simulation exercise. Functions of 
simulation management include: Start, Restart, Maintenance , and 
Shutdown of the exercise. other functions required include the 
introduction of late players and the collection and distribution 
of certain types of d a ta. 
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6.2.4.3 . 3 'Performa nce Measures. The purpose of distributed 
simulations is to either train individuals to work as a team, or 
to evaluate the performance of developmental hardware in a 
realistic operational scenario. In either case, some per forman ce 
measures will be required beyond those that can be observed from 
responses transmitt ed over the communications lines . 

6.2.4.4 Environment Information . For simulated entities t o 
participate in the same exercise , they must have access t o t he 
same environment i n formation . Different types of information 
about the environment are necessary to make the exercise as 
rea l istic as possible. This informa tion may include changes in 
the terrain, weather , and ambient illumination. 

6.2 . 4 . 4.1 Chanqes in the terrain . Changes in the terrain 
can be caused by a number of factor s . These include engineering 
effects, such as the construction of a bridge or a building; 
weapons effects, which could destroy objects such as those 
created via engineering effects, as wel l as change the shape of 
the terrain through the impact of s hells or explosion of mines; 
or natural effects such as flooding. 

6.2.4 . 4. 2 Weather conditions . Weather conditions have an 
effect in real life battle scenarios . Similarly, they shou l d 
have an effect in the battle to be simulated. Conditions such a s 
rain, snow, fog , or clouds should have some kind of repre ­
sentation in a simulated exercise. The wind and its effect on a 
cloud of smok e that effects vehicle visibility , or chemicals that 
effect dismounted infantry should be considered as well . 

6 . 2 . 4 . 4 . 3 Deqrees of ambient illumination. 
as well as d ay battles should be simul a ted. 

Night battles 

6.2.4 .4.4 Other environmental effects. Other environmental 
effects could also be c ons idered. The effect of a nuclear bla s t 
located some distance away from a simulated entity might b e 
represented. The effects of water tempe rature and salinity on 
t he propagation of sound must be conside r ed . 

6.3 Inter im Protocol 

6 .3.1 Act ivation and Deac tivation of Simulated Entiti es . 
For DIS it i s necessary to provide a means to introduce simulated 
entities into a simulation and to r emove them. This capability 
is a DIS management fun c tion. Since DIS management protoco l i s 
not within the scope of this standard, an a c tiva t e/deactivate 
function is recommend ed as an interim recommendation. 
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Information associated with activation and deactivation of a 
simulated entity in a DIS exercise should be communicated thro ugh 
the use of four PDUs: Activate Request PDU, Activate Response 
PDU, Deactivate Request PDU, and Deactivate Response PDU. 

6.3.1.1 Activate Request PDU. 
should be used by a host computer to 
into a DIS exercise. 

The Activate Request PDU 
introduce a platform entity 

6.3.1 . 1.1 Information contained in the Activate Request 
PDU. The Activate Request PDU contains the following 
information: 

a. 

b. 

c . 

d. 

e. 

f. 

g . 

h. 

The identification of the host computer that i s 
initiating the activation of the new entity . 

The identification assignment to the new entity . 

The time in the simulated world. 

The reason for activation . 

The identification of the terrain database t o b e u sed 
in this exercise. 

The type of entity being activated. 

The organizational unit to which the newly activa t e d 
entity will belong. 

The unique markings on the entity b e ing a c tiv at e d. 

i. The capabilities of the new entity. 

j. 

k . 

1. 

The radar systems the new entity has. 

The state of the vehicle subsystems. Currentl y the use 
of this field is optional. If the fi e ld i s no t u sed , 
it should contain zeros. 

The initial location in the simul a t ed wo r ld. 

m. The initial orientation of the new entity. 

n. 

o. 

p. 

Default update threshold values. 

The stores on board the entity being activ ated . 

The description and initial orienta t ion of arti culated 
and attached parts . 
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6.3.1.1.2 Issuance of the Activate Request POU . Th e 
Activate Request POU should be issued by a host computer t o 
activate or initialize another host computer or simulatio n e nt ity 
that intends to participate in the OIS exercise. This POU s hould 
be issued when one or more of the following conditions exi s t: 

a. The host computer is to activate an entity intending t o 
join an exercise that is about to commence . 

b. The host computer is to activate an entity inte nd i ng to 
join an exercise that is already in progress. 

c. The host computer is reactivating an entity that ha s 
been destroyed. 

d. The hos t computer is re-initializing an en t ity to 
assign the entity different characteristics (for 
example, different type or differen t wea pon systems) 

6.3.1.1.3 Re ceipt of the Activate Request POU . Upon 
receipt of the Activate Request POU, the entity b ei ng r equested 
to activate should respond by issuing an Activa t e Response POU . 

6.3.1.2 Activate Response POU. The Activa t e Res pon se POU 
should be used to respond to an Activate Reque s t POU. 

6.3.1.2.1 Information contained in th e Ac t iva t e Response 
POU. The Activate Response POU contains the following 
information: 

a. The identification of the entity issuing t he POU . 

b. The time limit indicating the maximum amount of time 
expected before the activated entity begins to i ssue 
Entity s tate POUs. 

c. An indication of whether or not the reques t has b een 
accepted, and if not, the reason why. 

6.3.1.2.2 Issuance of the Activate Re s pon se POU . Th e 
Activate Response POU should be issued by an entity u pon receipt 
of an Activate Request POU to inform the requesting e nti t y 
whether or not the activate request has bee n a ccept ed . 

6.3.1.2 . 3 Re ceipt of the Activate Response POU . Upon 
receipt of the Activate Response POU, the activa ting enti ty 
should not take any action. The activating ent ity shoul d note 
whether or n ot the activate request ha s been accepted . I t sh ou ld 

9 6 

( 

-
r 
1:-
~ 
[. 

II 
[I 
[I 

II 
( t I 

rl 
II 
I. 



.. 
~ 
~ 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

DRAFT 

be noted that the receipt of the Activate Response PDU does not 
indicate the entity has successfully completed the activation 
process. 

6.3.1 .3 Deactivate Request PDU . The Deactivate Request PDU 
should be used to withdraw entities from a DIS exercise. 
Entities may withdraw themselves or may be requested to withdraw 
by a simulation manager computer. 

6.3.1.3.1 Information contained in the Dea c t ivate Request 
PDU. The Deactivate Request PDU contains the following 
information: 

a. The identification of the entity to be d eactivated. 

b. The reason for deactivation . 

6 . 3.1.3.2 Issuance of the Deactivate Request PDU. The 
Deactivate Request PDU should be issued in either of the 
following instances: 

a . A host computer intending to wi thdraw its own enti t y 
from the simulation exercise wishes to inform other 
host computers of its intention. 

b . The simulation manager computer intending to request 
tha t a host compute r cease simulating its entity wishes 
to inform the entity that it is being deact ivated and 
seeks to inform other host computers of the 
deactivation. In thi s case , a response i s required in 
the form of a Deactivate Response PDU. 

6.3 .1 .3 . 3 Receipt of the Deactivate Reauest PDU . Upon 
receipt of the Deactivate Request PDU, if t he PDU was issued for 
reason (a.) above, those receiving the PDU should cease t o dead 
reckon and display the withdrawn entity. No response to this PDU 
is required. 

If the PDU was issued for reason (b.) above, the host 
computer being requested to withdraw should respond immediately 
with a Deactivate Response PDU. 

6 . 3.1.4 Deact i vate Response PDU. The Deactivate Respo nse 
PDU should b e used when an e ntity i s r equired to respond to a 
Deactivate Request PDU. 
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6.3 .1. 4 .1 Information contained in the Deactiva t e Respon s e 
PDU. The Deac tivate Response PDU contains the foll owi ng 
information: 

a . The identification of the entity being r e quested for 
deactivation. 

b. An indication of whether or not the request ha s bee n 
accepted, and if not, the reason why. 

6 . 3 . 1.4.2 Issuance of the Deactivate Response PDU . The 
Deactivate Response PDU should be issued in response to a 
Deactivate Request PDU when an entity has been requested by 
another entity to withdraw its entity from the DIS exerc ise . 

6.3.1 . 4.3 Receipt of the Deactivate Re sponse PDU. Up o n 
receipt of the Deactivate Response PDU, the deactivating entity 
should not take any action. It should cease t o dead re c k on t h e 
deactivating entity and note whether or not the de activate 
request has been accepted. 

6 . 3.2 

6.3.2.1 
a simulation 
request PDU . 
fields: 

PDUs associated with activation and deactivat ion 

Activate Request PDU. Introduction of a n e ntity t o 
exercise should be performed by issuing an Ac tiva t e 

The Activate Request PDU contains the foll ow ing 

a . Activating Host ID - This field identi fies the hos t 
that is activating the new entity. Thi s fi e ld i s 
represented by a Simulation Add ress Record (see 
5 . 2 . 8 .1 ) . 

b. New Entity ID - This field identifies the entity . Th is 
field is represented by an Entity Identifier Re c o r d 
(see 5.2.8) . 

c. Date/ Time - This field specifies the time and d a t e that 
the simulation exercise is to begi n in the simul a t e d 
world. This field is represented by a Date/ Ti me Record 
(see 5 . 2 .6). 

d. Reason - This field gives the reason for a c tiva t i ng an 
entity. This field is represented as a n 8-bit 
enumeration. Reasons for activation that h a v e been 
defined are as follows: 

(1) Other - any reason other than tho s e l isted 
below. 
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g. 

h. 

i. 

j . 

k. 

1. 

m. 
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(2) Exercise start - the entity is be ing 
introduced into a new exercise. 

(3) Exercise restart - the entity is being r e ­
introduced to an exercise tha t h as been 
interrupted. 

(4) Reconstitution - the entity i s b e ing 
activated to provide it with a new l oca t ion, 
new operational status. 

Terrain Database ID - This field should ide ntify the 
terrain d a tabase being used for thi s exerc ise . This 
field is represented by a Terrain Database Ide ntifier 
(see 5.2 .19) . 

Entity Type - This field describes the type of e nt i t y 
(platform, life form, and s o forth) being activa t ed , 
and is represented by an Entity Type Recor d (see 
5 . 2 .1 0) . 

Unit - This field identifies the unit with wh i ch an 
entity is associated. This field is rep r esented by a n 
Organizational unit Record (see 5 .2.14 and Append i x E). 

Marking - This field identifies any unique ma r k ings on 
an entity (for example, a bumper numbe r or cou ntry 
symbols). This field is represented by an Entity 
Marking Record (see 5 . 2.9). 

Capabilities - This field identifies t he entity 
capabilities. This field is r e prese nted by an Entity 
Capab ilities Record (see 5.2 . 7 ) . 

Entity Subsystems - This field has not b e en 
specifically defined but has b e en prov i ded f or 
includ ing specific information concerning a n enti t y ' s 
subsystems. The standard sets aside 6 4 bi t s fo r t his 
field . 

Location - This field specifies the loc a tion fo r the 
new entity in world coordinate s . Thi s field is 
represented by a World Coordina t es Reco r d (see 5.2 . 22) . 

Orientation - This field describe s the enti t y ' s 
orientation in terms of t hree ang l es . Thi s fi eld is 
repres ented b y an Eu l er Angles Record ( s ee 5 . 2 .1 1). 

Default Update Thres holds - Th i s fi e l d s peci fie s t he 
default values for update thresholds (see 4 . 7 . 5 . 1) . 
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Default values for linear thresholds should be 
represented by a Vector Record (see 5 . 2.21 .1 ). Defa u l t 
values for rotational thresholds should b e represented 
by an Euler Angles Record (see 5.2.11) . 

n. Number of Radar Systems - This field specifies the 
number of radar sys t ems that the activated entity will 
have. This field is represented by an 8 - bit unsigne d 
integer . 

o . Radar Systems - This field indicates the number and 
types of emitters this entity has . This field is 
represented by a Radar Systems Data Type (see 5.2 . 1 5) . 

p. Stores - This field describes the a moun t and types of 
stores of the given entity . The first fi e ld spec i fies 
the numbe r of different t ypes of stores. Ba sed on th is 
number of stores, the next field (or s e t of fi el ds) i s 
represented by one or more Supply Quanti t y Record s . 

(1) Number of Different Ty pes of Stor es - Th is 
field specif i es the number of di f f e r e nt t y pes 
of stores an entity is t o possess . Thi s 
field is represented by an 8- bit uns igned 
intege r. 

(2) Stores - For each type of store (or supply ) 
the type and amount of e ach is represented by 
a Supply Quantity Record (see 5 . 2 .1 8). 

q . Number of Articul a ted Pa rts - This field spe cifies t he 
number of articulated parts. This fiel d i s r epresented 
b y an 8-bit unsigned integer. 

r. Articulated Parts. This field describes the 
orientation of each articulated part . Thi s fi eld i s 
represented by an Articulated Part Record ( see 5 . 2 . 3) . 

The Activate Request PDU is represented on Figure 6-1. 
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F1El1l SIZE 
(bilS) 

32 

16 

48 

32 

8 

24 

96 

64 

96 

96 

32 
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ACTIV A IT RB;)UEST PDU flEl1)5 

ACTIVAIT SITE - 16 - bit unsigned int.eger 
HOST 

ID HOST - 16· bit unsigned intc:ger 

PADDING 16 bit unused 

SITE - 16 - bits unsigned int.eger 

NEW HOST· 16 - bit unsigned integer 
El'.TIIYID 

E"lTIIT· 16 . bil unslgned integer 

DAIDTlME 32 . bit unsigned integer 

REASON 8 . bit enumeration 

PADDING 24 bilS unus.ed 

ITRRAI!'i 
II eJement chancter string 

D-BASEDID Version 1# - 8 - bit unsigned integer 

Entity Kind - 8 . bit enumeration 

Domain . 8 • bit enumeration 

E:>TIlY 
Country - 16 - bit enumera tion 

Tl'PE Category - 8 - bit enumeration 

Subcategory · 8 - bit enum erauon 

Specifi c - 8 - bit enumention 

Extra - 8 - bit enum eration 

FORCE - 8 . bit enumention 

UNIT 
COI.J"}."TRY · 16 · bit enumeruion 

SER VICE . 8 • bil enumeration 

HIERARCHY · 8 ~ 8 bit enumerallon 

MARKlI'G 
QUIeter set - 8 - bit enumeTl Lion 

11 element character ruing 

E'.'TITY 
CAP ABIUT1ES 32 bits of txIoleJ.ll field s 

FIGURE 6- 1. ACl ivale Reguesl POU. 
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n IE If uticulucd parts 
i .,Iton 

mi E 1# of parameters (or 
anicu1ued pan If 

FIElllSIZE 
(bi ts) 

64 

96 

96 

!92 

24 

8 

r X 32 

24 

8 

S X 96 

24 

8 

n x 

(96m j + <'><) 
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ACJlV A 110 REQUEST POt: FIELDS (COl> TD) 

SUBSYS1E\1 
PARAMETERS 64 bits undefmed 

X COORDIN A 110 • <'>< • bit 
floating point 

ENlTIY 
YCOORDINA11O · <,>< . bit LOCATION 

fl oating point 

ZCOORDINA11O · <'>< . bit 
floating point 

32 . bit BAI\1 

ORIB-iT A TION 32 - bit BA.\1 

II . bit BA..\1 

X COORDIJ\A TE· 32 - bit floating point 

DEFAULT Y COOROD." ATE - 32 - bit floating poin t 

UPDAlE Z COORDIJ\ATE - 32 - bit floating fX>int 
lHRESHOUl 

VALUES 32 . bit BA.\-{ 

32 · bit BA.\1 

32 - bit BA.\1 

PADDIl<G 24 bils unused 

Number of 
8 - bit unsigned inlcger 

Radar Systems (r) 

RADAR 
32 - bit unsigned integer 

SYSTEMS 

PADDING 24 bits unused 

Number of 
SlOn:s (5) 

, of stores - 8 - bit enumention 

STORE TYPE . E> IITY TYPE 64 bits 
STORES 

QUA.l'I,TITY - 32 - bit floatin g pt 

PADDIl<G 24 bits unu sed 

Number of (n) 
8 . bit unsigned integer 

Anicubtl!d Parts 

ARTICULA TID 
PARTS See Figure G·!, Appendix G. 

F IGURE 6·\. Activate Request PD U. 
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6 .3.2 . 2 Activate Response POU. Respons e t o an Ac t iva t e 
Reques t POU should be communicated by the issue of an Activate 
Response POU. The Activa te Response POU contains the foll owing 
fields: 

a. Entity Identification - This field identifies t he 
entity receiving the Activate Request POU. This fi eld 
is represented by an Entity Ide ntifier Record (see 
5.2 .8 ). 

b. Time Limit - This field specifies an upper limit fo r 
the period of time a simulato r re sponding to an 
Activate Request POU has to begin issuing Entity s ta t e 
POUs (see 5.3.4 . 1). If the request i s no t accepted , 
the time limit field should c ontain th e v a lue ze r o . 
This field is represented by a 16-bit un s igne d inte g e r 
specifying time in seconds . 

c. Re s ult - This field describes t he result of the 
activa te request. This field i s represented b y a n 8 -
bit enumeration. Results of ac t ivati o n a r e def i ned as 
f ol l ows : 

(1) Other - Result othe r than those l i s t e d bel ow . 

(2 ) Activate Request Accepted - Request f o r 
activation has been accepted . 

(3) Invalid Activate Para meter - Pa r ameter i n 
Activate Request POU is n o t val i d . Activate 
request not accepted . 

(4) Unexpected Activate Pa r a me t er - Pa r ame te r in 
Activate Request POU i s une xpected . Activate 
request not accepted . 

The Activate Response POU is r epresented on Figure 6- 2 . 
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FIE!1)SIZE ACJ1V A TE RESPONSE PDU FIE!1)S 
(bits) I 

SITE · 16 - bit unsigned integer 

48 ENlITYID HOST -16 . bit unsigned integer 

ENTITY -16 . bit unsigned integer I 
16 TIME llMIT 16 . bit unsigned integer 

8 ACJ1VATE 8 - bit enwneration 
RESULT 

I 
I 24 PADDING 24 biLS unused 

I Figure 6-2. Activate Response POU. 
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6.3.2.3 Deactivate Reaue s t PDU. Deactivati o n · of a 
simulat ed entity should be performed by issuing a Deactivate 
Request PDU. The Deactivate Request PDU contains the f o ll owing 
fields : 

a. Ent ity I dentification - This field identifies the 
entity t o be deactivated. It is r epresented by a n 
Entity I dentifier Record (see 5.2 . 8) . 

b . Reason - This field provides t he r e ason for 
d eactivat ion of the entity . This data type is 
r epresented by an 8- bit enumeration . The r easons f or 
deactivation are defined as fo l lows: 

(1) Other - Reason other than those l isted below. 

(2) Exercise end - End of the exe r cise . 

(3) Entity withdrawn - Entity wi thdrawn from the 
exercise. 

(4) Entity Destroyed - Entity has been des t royed 
and no longer exists. 

The Deactivate Request PDU is represented on Figure 6- 3 . 

FlEl..DSlZE 
DEACJlV ATE REQUEST PDU FIELDS 

(bits) 

SITE -16 - bi, unsigned integer 

48 ENlITYlD HOST·16 . bit WlSigned in~ger 

ENTITY·16· bi t unsigned integer 

8 DEACJlVATE 
REASON 

8 • bit enumeration 

8 PADDING 8 bits unused 

Figure 6-3. Deactivate Request PDU. 
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6.3.2.4 Deactivate Response PDU. Response t o a Deactivate 
Request PDU should be communicated by i ssuing a Deactivate 
Response PDU. The Deactivate Response PDU c ontains the f o ll owing 
fields: 

a. 

b. 

Entity Identifi cation - This field identifies t he 
entity to be dea ctivated. It is represented by an 
Entity identifier Record (see 5 . 2.8) . 

Result - This field indicates whether the deactivati on 
request has been accepted, and , if not , why . This 
field is an 8-bit enumeration . The r esults defined for 
deactivation are as follows: 

(1) Other - Reason o ther than those listed 
b e low. 

(2 ) 

(3) 

(4) 

Deactivate request accepted - Request for 
deactivation h as been accepted . 

Invalid deactivate parameter - Parameter in 
the Deactiva t e Reques t PDU is invalid. 
Deactiva te reques t not accepted . 

Unexpected deactivate reas o n 
d eact i vation i s unexpec ted. 
request not accept ed. 

- Reas o n fo r 
Deactivate 

(5) Entity not active - Entity is presentl y n ot 
active . Deactivatio n not required. 

The Dea ct ivate Response PDU is r epresented o n Figure 6 - 4 . 

FIELD SIZE 
DEACTlV A TE RESPONS E PDU FIELDS 

(hi IS ) 

SITE · 16 . bit unsigned integer 

48 ENTIrYlD HOST·16 . bit unsigned integer 

ENTITY -16 - bit unsigned integer 

8 
DEACTlVATE 

REASON 8 - bit enumeration 

8 PADDING 8 bits unused 

Figure 6-4. Deactivate Response PDU. 
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6.4 Prop osed pro t ocol. The f o ll ow ing PDU i s proposed to 
handl e elec tromagne tic e missions in a DIS exercise . Th e pro t oco l 
required by thi s standard can only suppo r t a limi t ed numbe r of 
radars. The proposed PDU is not a require ment but is r ecommended 
for adoption a s p a rt of a future draft of t h i s s t andard. 

6.4.1 Emitte r Type Record. The types of e mitte r s an e nti ty 
has should b e s pecified by an Emitter Type Re c o rd . This rec ord 
should specify the emitter class, the mode number , and t he 
database entry number. Each simulator should contain detailed 
emitter informa tion in a database. The fiel ds of t his record are 
described in the s ubparagraphs that follow. 

6.4.1.1 Emit t e r c l ass . Th e emitter class sh ould be 
spec ified by a n 8 -bit enumeration (see Appe ndix F). 

6.4.1. 2 Da t a base entry numb e r. The database entry number 
should b e s pecified by a 16-b i t uns igned in t eger. It should 
represent the number a ssocia ted with the part i cular type of 
emitter. 

6.4 . 1. 3 Mode number . The mode number should be specified 
by an 8-bit u ns i gned i n t eger . It s h ould r epresent the mode of a 
p a rticular emitter as li sted i n the reference d e mi tter data base . 

Th e Em i tte r Type Record i s r ep resented o n Fi gure 6 - 5 . 

Emitter Class 8-bit enumeration 

Database Entry 1 6-bit un signed int ege r 
Number 

Mode Number 8 -bit unsigned i nt e g e r 

FIGURE 6- 5. Emitte r Type Record . 

6.4 .2 Condi ti ons f o r us e of the Emitter PDU . Th e Emitter 
PDU should b e issued by a simulator wh e n the foll ow ing conditions 
e xi s t: 

a. Th e d i sc r e p a ncy be t wee n a n e nti t y ' s actual location and 
its de a d r e ckoned loc ati on e xceeds a predetermined 
thresh o ld. (See 4 . 7.5 a nd 5.3 . 5 . 2 on Upd a t e Threshold 
Control fo r mor e infor mation on control of the 
t h r esho l d va l ue. 
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b. A predetermined amount of time has elapsed since the 
issuing of the last Emitter PDU. 

c. An emitter changes modes. 

6.4.3 Emitter PDU. All simulators that require e mi t ter 
information should have a database of informati on concerning the 
capabilities of certain types of emitters. Each Emitter PDU 
should provide information about the state of all of a n enti t y's 
emitters for a particular database. If an emitter from another 
database is activated or deactivated, a separate Emitter PDU 
should be issued. An Emitter PDU should contain the following 
fields: 

a. Emitting Entity Identification - This fi eld should 
identify the entity that is issuing the Emitter PDU . 
This should be represented by an Entity Identifier 
Record (see 5.2 . 8). 

b. 

c. 

d. 

e . 

f. 

g. 

h. 

Entity 
type. 
Record 

Type - Thi s field should identify the entity 
This should be represented by an Entity Type 
(see 5 . 2 .1 0) . 

Timestamp - This field should specify the time at which 
the data in the PDU is va lid. This field should be 
represented by a timestamp (see 5.2.20). 

Entity Location - This field should specify an entity ' s 
physical location in the simulated world. This field 
should be represented by a World Coordinates Record 
(see 5.2.22). 

Dead Reckoning Parameters - This field should be used 
to provide parame ters for dead reckoning the positi on 
and orientation of the entity. These parameters are 
currently undefined . The standard reserves 64 bits for 
these parameters . 

Entity Velocity - This field should specify an ent ity ' s 
linear velocity . This field should be represented by a 
Vect o r Record (see 5.2.21 . 3) . 

Entity Acceleration - This field should specify an 
entity's accel e ration. This field should be 
represented by a Vector Record (see 5 . 2 . 2 1. 2). 

Entity orientation - This field should specify an 
entity ' s orientation. This field should be r epresented 
by an Euler Angles Record (see 5 . 2.11) . 
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Number of emitters - The number of active emitte rs 
should be specified by an 8-bit unsigned integer. 

Database number - The database number should be 
specified by an 8-bit unsigned integer, and should 
represent the particular database pertaining to the 
emitter(s) of interest (see Appendix F). 

Emitter Type - This field should specify the class , the 
database entry number, and the mode number for each 
emitter. This should be represented by an Emitter Type 
Record (see 6.4.1). 

Emitter Parameters - Emi tter parameters should be used 
to further specify emitter operation b e yond mode . 

(1) Power - This field specifies th e av e r age 
power being tra nsmitted in units of d Bm 
(decibel-milliwatts). This field should b e 
represented by a 1 6-bit unsigned inte g e r . 

(2) Three other parameters are to be determined . 
These should be represented as three field s 
of 16-bit floating point numb e r s . 

Sweep - These fields (Azimuth Center, Azimuth Half­
Angle, Elevation Center, Elevation Half-Angle ) 
represent the angles required to describe the vo lume 
covered by directional emitters . For omnidirec tional 
emitters, these fields should contain zeros . All 
angles are measured in relation to entity c oordina t es 
with the origin described by the Loc ation fi eld . 
Azimuth is measured in the entity's x - y p l a ne . 
Elevation is measured in the entity ' s x -z p l a ne . These 
fiel ds should be represented as 32 - bit u nsigned 
integers representing BAMs. 

The Emitter PDU is represented on Figure 6-6. 
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6.5 Examples of logistic support 

6.5.1 Resupply Service . If the service requested b y the 
receiver is resupply, a scenario such as the following may t a ke 
place: 

A host computer that receives the Service Reque st PDU 
notices that one of its own entities is identified a s the 
specified supplier. It responds by offering some portion of 
whatever supplies are currently loaded on that entity . Th is 
condition is shown on Figure 4-4 (see 4.7.6 . 2 . 2) as a transi ti on 
from the Ready State to the Offering State . Meanwhil e , the 
receiver's host computer re-issues its Service Request PDU eve r y 
five seconds until such an offer is forthcoming. Th e offer t akes 
the form of a Resupply Offer PDU issued by the suppl ier' s hos t 
computer. The supplies offered should be a subset of those 
possessed by the supplier, and a subset of those r eques t ed by the 
receiver. 

Upon receiving the offer of supplies, the r ece i ver changes 
from the Requesting St ate to the Receiving State . Th e rece ive r 
then has up to one minute to acknowledge the re c eipt of those 
supplies by returning to the supplier a Resupply Re ce ive d PDU 
listing the exa ct supplies t a ken. The rece iver need no t accept 
all of the supplies offered, but instead can indi ca t e i n its 
receipt acknowledgement just how much it did a ccept. Afte r 
delaying up to one minute, the receiver issues its Re su pp l y 
Received PDU and returns t o the Ready State. Wh e n the suppl i er 
receives the Resupply Received PDU, it also return s t o the Ready 
State, and the procedure i s complete . 

The time required to return the Service Received PDU, a nd 
the quantity of supplies reported by tha t PDU a s t a k en , d e t e r mi ne 
the rate at which the supplier and receive r a re able t o t r an s f er 
munitions. For example, an Ml tank obtaining 1 05 mm shell s fr om 
an ammunition supply truck might acknowledge receipt of a singl e 
round after 40 seconds; this results in a simul a t ed r ate o f 
resupply for the Ml tank of one round every 40 second s . 

Throughout the transfer process, both the r ece i ver ' s a nd the 
supplier's host computers continue to monit o r the co nd i ti o n s 
necessary for the transfer. If any of the se c ondi tio n s cease t o 
hold, either host computer can abort the tra nsfe r by iss u i ng a 
Service Cancel PDU, with the result that n o supp l ies a r e 
transferred (for the transfer that was in proces s ) . 
Alternatively, the receiver can terminate the tra ns f er e ar ly but 
accept s ome of the supplies offered by issuing a Resupply 
Received PDU for the partia l load. Finally , i f the supplier 
waits in the Offering Sta te for a full minut e but r eceive s no 

11 2 

• 
[I 

( f. [. 
[ 

I 
II 
rl 
[I 
II 

( ,I 
[1 

II 
II 
III 
I I 
I I 

11 

II 

I 



• 

~ 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

DRAFT 

Service Received PDU (perhaps the receiver has withdrawn from the 
exercise), it should return to the Ready State and assume tha t no 
supplies were taken . 

6 . 5.2 Repair Service. If the service requested by the 
receiver is repair, a scenario such as the following may take 
place: 

A host computer that receives the Service Reques t PDU and 
notices that one of its own entities is identified a s the 
specified repairing entity can allow the crew of its entity t o 
perform a repair on the receiver. This action is shown o n Figure 
4-6 (see 4.7.6.3 . 2) as a transition from the Ready State to the 
Offering state. As long as Service Request PDUs c ontinue t o b e 
received, the repair process may be allowed t o proceed and th e 
repairing entity remains in the Offering State . However, if 
Service Request PDUs cease to be received and are n o t s e en f o r a 
period of 12 seconds, the repairing entity's simul a t o r must 
assume that the conditions for repair service are no l o nge r a ll 
true. It must, therefore, abort the repair process . Th e entity 
then returns to the Ready State. 

If the repair process successfully runs to comp l e t ion , the 
repairing entity may then accomplish the repai r by i ssui ng a 
Repair complete PDU to notify the receiver of the repai r and 
returning to the Ready State. The receiver's s imul a t or 
acknowledges the receipt of the Repair Complete PDU b y r e t urni ng 
a Repair Response PDU . (This acknowledgement simply i nd i cates 
that the repair was performed, not that the r e p a i r was 
appropriate or that the disabled vehicle has b e en made 
operational because of the repair.) 

6 . 6 Example of Upda t e Thre sho ld Control . If Update 
Threshold Control is used in DIS, a scena ri o s uch as t h e 
following may take place: 

A host computer determines that it requires mo r e fr eque nt 
entity state information from another host computer . Th e fi r st 
host computer (the requestor) issues an Update Threshold Request 
PDU to the second host computer (the responder ) . Thi s condition 
is shown on Figure 4-1 (see 4.7.5.3) as a t ra n s ition fr om t he 
Ready State to the Requesting State. 

The responder receives the Update Thresho ld Reques t PDU a nd 
determines that the requested threshold is less tha n t h e current 
threshold value that governs the rate at whi c h Entity State PDUs 
are issued. The responder adopts the new thresho l ds an d i ssues 
an Update Thresho ld Response PDU. This condit i on is shown on 
Figure 4-2 (see 4.7.5.3) as a transition from th e De f a ult 
Threshold State to the Altered Threshold Sta t e . A timer i s set 
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to the amount of time indicated in the Update Threshold Request 
PDU. 

If the responder receives another Update Threshold Request 
PDU requesting even smaller threshold values, the responder 
implements the newest request and resets the timer for the time 
requested. The responder issues another Update Threshold 
Response PDU. If the second request is for threshold values that 
are not smaller than those currently implemented, the respo nder 
issues an Update Threshold Response PDU indicating that the 
change is rejected and specifying the time remaining in the 
current implementation. 

After the timer expires, the responder goes i nto the Hold 
Altered Threshold state and sets another timer for five seconds 
to allow the requestor or another host computer to request a 
threshold value that is less than the default. Wh e n thi s timer 
expires, the entity returns to the Default Thres hold Sta t e . 
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6.7 Distributed Interactive Simulation Protoc ol Data unit s 
exoressed in Ada code. The following is an Ada-like4 pseudo 
code representation of the basic data types and records and t he 
Protocol Data units discussed in section 5. The code is 
presented for clarification only and is not a requirement for u se 
in the standard. Padding that is shown on the Figures in section 
5 are not represented in the following code, although the padding 
is a requirement for this standard. 

6.7.1 Basic data types and records. 

6.7.1.1 Angles. 

subtype barn 16 is unsigned_16; 

subtype barn 32 is unsigned_32; 

6.7.1.2 Angular Velocity Vector Record. 

type angular_velocity_vector is record 
rate x axis signed 32; 
rate-y-axis signed-32; 
rate=z=axis signed=3 2 ; 

end record; 

6 . 7 .1. 3 Articulated Part Record . 

type parts-param 
param_ type 
param_value 

end record; 

is record 
unsigned_32; 
float_32; 

subtype parts_quantity is unsigned_16; 

type articulated-parts is record 
change unsigned 16; 
part_attached unsigned=16; 
parameters array(integer range 1 .. p a rts_quan t i t y) 

of parts_param; 
end record; 

'Some of the Ada code c onstructs in this section do no t f o ll ow 
Ada syntax rules. 
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6.7.1.4 Boolean. A boolean data type is a single bit 
representing a true-false value. It is an enume rat ion type of 
one bit, where the value 0 is interpreted as false and 1 as true. 

6.7.1.5 Burst Descriptor Record. 

WARHEAD AND FUZE LISTS ARE FOUND IN APPENDIX B 

type burst_descriptor is record 
munition entity type; 
warhead warhead list; 
fuze fuze list; 
quantity unsigned_16; 
rate unsigned_ 16; 

end record; 

6.7.1.6 Date/Time data type . 

subtype date_ time is unsigned_32; 

6.7.1.7 Entity Capabilities Record. 

type entity capab ilities is record 
ammunition_supply boolean; 
fuel supply boolean; 
misc=suppl y boolean; 
repair bool ean; 
reserved binary_string(1 .. 28) 

end record; 

6.7.1.8 Entity Identifier Record. 

type simulat ion address is record 
site: unsigned 16; 
host: unsigned-16; 

end record; -

type entity_id_ type is record 
simulator simulation address; 
entity : unsigned 16 ; 

end record; -
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6.7.1.9 Entity Marking . 

max_entity_marking_length : constant := 11; 

type character_set_list is (ascii_character_set, 
other) ; 

type text_type is array(integer range 
1 .. max_entity_marking_length) 
of character; 

type entity_marking is record 
character set character_set_list; 
text : text_type; 

end record; 

6.7.1.10 Entity Type. 

type entity_kind_list is (other, 
platform, 
munition, 
life form, 
e nvironme ntal, 
cultural_feature) ; 

type domain list is (other, 
land, 
air, 
surface, 
subsurface, 
space) ; 

type countrY_list is (SEE APPENDIX F FOR COUNTRY LIST) 

CATEGORY, SUBCATEGORY, SPECIFIC , AND EXTRA LISTS ARE 
DEPENDENT UPON THE KIND FIELD AND ARE FOUND IN APPENDIX H2 
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type entity_type 
kind 
domain 
country 
category 
subcategory 
specific 
extra 

end record; 

DRAFT 

is record 
entity_kind_list; 
domain list; 
country_list; 
category_list; 
subcategory_list; 
specific_list; 
extra_list; 

6.7.1.11 Euler angles: Represe ntation of e ntity 
orientation. 

type euler_angles is record 
psi bam_ 32; 
theta: bam 32; 
phi : bam::::32; 

end record; 

6.7 . 1.12 Ev ent Identifier Reco rd. 

type event_id 
address 

is record 

event id number 
end record; 

simulation address; 
: unsigned_16; 

6.7.1.13 Exercise identifier. 

subtype exercise id is unsigned 8; - -

6.7.1.14 Organizational unit Record . 

type force_t ype_ list is (other, 
blue_forces , 
red forces, 
white_forces ) ; 

SEE APPENDIX F FOR country_id_1ist 

(service other, 
service::::resupply, 
service_repair, 
service_tow, 
service_rescue) ; 
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(unit type irrelevant, 
unit-type-1, 
unit-type-2, 
unit-type-3, 
unit-type-4, 
unit-type-5, 
un it-type-6 , 
unit-type-7, 
unit-type-8); - -

type organizational unit is record 
force type - force type list; 
country country id-list; 
serv ice service=type_list; 
unused binary_string(l . . 8) ; 
hierarchy unit_type_list ; 

end record; 

6.7.1.15 Radar system. 

subtype radar_system is unsigned_32; 

6 . 7.1 . 16 Repair type. 

REPAIR TYPE LIST IS FOUND IN APPENDIX C 

6 . 7 . 1.17 Service type. 

type service_ type_list is (service_other, 
service_resupply, 
service repair, 
service=tow, 
service_resc ue ) ; 

6 .7.1. 18 Supply Ouantity Record . 

type supply_quantity is record 
supply entity_type; 
quantity float_32; 

end record; 
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6.7.1.19 Terrain database identifier. 

type terrain_name_type is array(integer range 
1 .. max_terrain_name_length) 
of character; 

type terrain database id is record 
terrain_name terrain_name_type; 
version : unsigned_8; 

end record; 

6.7 .1.2 0 Time stamp: Representati on of time . 

subtype time_ stamp is unsigned_32; 

6.7 .1. 21 

type vector is 
first_comp 
second comp 
third_comp 

end record; 

Vector Record. 

record 
float_32 ; 
float_32; 
f l oat_32; 

6 .7.1. 22 World Coordinates Record . 

type world coordinates is record 
x float_64; 
y : float_ 64; 
z : float_64 ; 

end record; 
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6.7.2 Distributed Interactive Simulation Pr o t oco l Data 
Units. 

6.7.2.1 PDU header. 

(entity state, 
fire, -
detonation, 
service_request, 
resupply_offer, 
resupply_received, 
resupply_cancel, 
repair_complete, 
repair_response, 
update_threshold_request, 
update_threshold_response , 
collision, 
radar, 
activate_request, 
activate_response, 
deactivate request, 
deactivate=respons e , 
emitter) ; 

type pdu_header is record 
version unsigned 8; 
exercise exercise- id; 
pdu_type pdu_type=list; 

end record; 

6.7.2.2 Entity Sta te PDU. 

type entity_ state_pdu 
entity id 
entity-
time 
location 
velocity 
acceleration 
orientation 
angular_rates 
deadrec param 
dynamic=appearance 
marking 
capabilities 
parts 

end record; 

• 

i s record 
entity id type; 
entity=type; 
time stamp; 
world coordinates; 
velocIty vector; 
acceleration vec tor; 
euler_angles; 
angular_velocity_v ecto r ; 
unsigned_64; 
unsigned 32; 
entity_marking; 
entity capabilities; 
arti c ulated_parts ; 

121 



DRAFT 

6.7.2.3 Fire PDU. 

type fire-pdu is 
firing_entity 
target 
munition id 
event id-
time -
location 
burst 
velocity 
munition_range 

end record; 

record 
entity_id_type; 
entity id type; 
entity-id-type; 
event Id type; 
time_stamp; 
world coordinates; 
burst-descriptor; 
velocIty_vector; 
unsigned_32; 

6.7.2.4 Detonation PDU. 

type detonation result list is (other, 
impact, 
no_detonation_impac t ) 

type detonation pdu 
attacker id -
target_id 
munition id 
event id-
time -
location world 
burst 
velocity 
location_targe t 
result 
energy 
directionality 
momentum 

end record; 

i s record 
entity id type; 
entity::::id::::type; 
entity_id_ type; 
event_id_type; 
time_stamp; 
world coordinates; 
burst::::descriptor; 
velocity_vector; 
vector; 
detonation_result; 
float_32 ; 
flo a t_32; 
float_32 ; 

6.7.2. 5 Update Thresho ld Request PDU . 

type update_threshold_request-pdu is record 
requestor_id entity_id_type; 
responder_id entity_id_type; 
linear_thres ho ld vector; 
angular_threshold euler_angles; 
duration uns igned_32; 

end record; 
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6.7.2.6 Update Threshold Response PDU . 

type update_result is (other, 
change accepted, 
change-inappropriate, 
change=not_implemented) 

type update threshold response~du is record 
responder_id - entity_id_type; 
requestor_id entity_id_type; 
update_change_result update_result; 
time_remaining unsigned_8; 

end record; 

6.7.2.7 Service Request PDU. 

type service_type_list is (service_other , 
service_resupply, 
service_repair, 
service tow, 
s ervice=rescue) 

type service_request~du is record 
requestor id entity id type; 
supplier_Id entity= id=type; 
service_type serv ice_type_l ist; 
number_supplies unsigned_8; 
supplies array(integer range 

end record; 

6.7.2.8 

of supply_quantity; 

Resupply Offer PDU. 

is record 
e ntity_id_ type ; 
e ntity id type; 
unsigned 8 ; 

1 .. number_supplies) 

type resupply_offer_pdu 
receiver id 
supplier-id 
number_supplies 
available_supplies 

end record; 

array(integer r a nge 1 .. number_supplies) 
of supply_quantity ; 
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6.7.2.9 Resupply Received POU. 

type service_complete-pdu is record 
receiver id : entity id type; 
supplier=id entity_id_type; 
number supplies unsigned 8; 
supplies transferred array(integer range 1 .. number_supplies ) 

- of supply_quantity; 
end record; 

6.7.2.10 Resupply Cancel POU. 

type resupply_cancel-pdu is record 
requestor id entity id type; 
supplier_Id : entity=id=type; 

end record; 

6.7.2.11 Repair Complete POU . 

type repair offer pdu is record 
receiver=id - entity_id_type; 
repairer id entity id type; 
repair type repair-type list; - - -end record; 

6.7.2.12 Repair Response POU. 

type repa ir_result_list is (other, 
repair completed, 
invalid repair, 
repair_Interrupted ) 

type repair_ response_pdu is record 
receiver_id entity_id_type; 
repairer_id entity_id_type; 
repair result repair result list; 

end record; --
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6.7.2.13 Collision POU . 

type collision-pdu 
entity id 
collidIng id 
time -
event 
velocity 
mass 
location 

end record; 

is record 
entity id type; 
enti ti::id::::type; 
time stamp; 
event_id; 
vector; 
f1oat_64; 
vector; 

6.7.2.14 Radar POU. 

type mode list is (unused, 
search, 
doppler_hprf, 
doppler_mprf, 
doppler_lprf, 
monopulse, 
acquisition, 
tracking, 
track while scan, 
terraIn follow, 
data_link) ; 

subtype radar_data is unsigned_32; 

type radar info is record 
location 
system 
power 
mode 
specific 
azimuth center 
azimuth-half angle 
elevation_center 
elevation half angle 
number illumined 
targets 

end record; 

vector ; 
radar_system; 
unsigned 16; 
mode_ list; 
unsigned_64; 
bam_32; 
bam_32; 
bam_32; 
bam 32; 
unsIgned 8; 

array(integer range 
of radar_data; 
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type radar-pdu is record 
emitting_entity entity_id_type; 
time emission time stamp; 
event event id; 
number_systems unsigned_B; 
system specific array(integer range 

- of radar_info; 
end record; 

6.7.2.15 Interim PDUs. 

6.7.2.15.1 Activate Request PDU. 

type reason list is (other, 
exercise_start, 
exercise restart, 
reconstitution) ; 

type stores is record 
number of stores 
stores 

end record; 

unsigned_B; 
array(integer range 
of supply_quantity; 

type threshold values is record 
linear thresholds vector; 
rotational thresholds: euler_angles; 

end record; 
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type activate_request-pdu is record 
activating host simulation address ; 
activated entity entity id t ype; 
simulated-time date tIme; 
reason - reason list; 
terrain database terrain database id; 
entity - entity_type;-
unit organizational unit; 
marking entity_marking; 
capabilities entity capabilities; 
subsystems unsigned 64; 
location world_coord i na t es; 
orientation euler_angles; 
default thresholds threshold va lues; 
number radars unsigned_a ; 
radars array(integer range 1 .. number_radars) 

of radar_ system ; 
stores on board stores; 
number-parts unsigned 8; 
parts_posit i on articulated-parts ; 

end record; 

6 . 7.2.15.2 Activate Response PDU. 

type result list is (othe r, 
activate_request_accepted, 
invalid activate paramet e r, 
unexpected_activate_parameter ) ; 

type activate_response-pdu is record 
activating entity entity id t ype; 
time limit- unsigned_16 ; 
result r esult_list ; 

end record; 

6.7 . 2.15.3 Deactivate Request PDU. 

type deactivate reason is (other, 
exercise end, 
entity wIthdrawn, 
entity=destroyed) ; 
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type deactivate_request-pdu is record 
deactivating entity entity id type; 
reason - deactivate_reason; 

end record; 

6.7.2.15.4 Deactivate Response PDU. 

type deactivate result is (other, 
deactivate request accepted, 
inva1id_deactivate=reason, 
unexpected deactivate reason, 
entity_not=active); -

type deactivate_response-pdu is record 
deactivating_entity entity_id_type; 
result deactivate_result; 

end record; 

6.7.2.1 6 Recommended PDU: The Emitter PDU. 

type emitter class list is (other, 
sound, 
infrasonic, 

type emitter_type is 
emitter class 
mode_number 
entry_number 

end record; 

record 

very low frequenc i es, 
low_frequencies , 
medium_frequenci es , 
high_frequencies, 
very_high_frequencies, 
ultra_high_frequencies, 
super high frequencies, 
extremely high frequencies, 
infrared,- -
visible, 
ultraviolet, 
x_rays, 
gamma_rays, 
cosmic_rays) ; 

emitter class list; 
unsigned_8; 
unsigned_ 16; 
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type emitter_parameter_type is record 
power unsigned 1 6 ; 
parameter 2 unsigned-16; 
parameter-3 unsigned-l6; 
parameter=4 unsigned=16; 

end record; 

type sweep_angles is record 
azimuth center bam 32; 
azimuth-half angle bam_32; 
elevation center bam_ 32; 
elevation=half_angle bam_32; 

end record; 

type emitter_pdu is 
emitting_entity 
entity 
time of emission 
location 
dryarameters 
velocity 
acceleration 
orientation 

record 
entity_id_type ; 
entity_type; 
time_ stamp; 

number e mitters 
database number 
emitter 
emitter_pa rameters 
sweep 

end record; 

world coordinates ; 
unsigned 64; 
vector; 
vector; 
euler angles; 
unsigned_ 8; 
unsigned 8; 
emitter type; 
emitter~arameter_type; 
sweep_angles; 
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The Open Systems Interconnection Reference Model 

10. SCOPE. 

10.1 Scope. This Appendix gives an overview of the Open Systems 
Interconnection (OSI) Reference Model. This Appendix is not a 
mandatory part of the standard. The information contained herein 
is intended for guidance only. 

20. APPLICABLE DOCUMENTS. This section is not applicable to 
this appendix . 

30. DETAILS. 

30 . 1 OSI Reference Model. The design of a computer network 
consists of different layers or levels. Each layer i s built upon 
its predecessor and is responsible to provide services to the 
higher layers in a manner transparent to the higher l ayers . 
Different networks may have a different number of layers or 
different functions within the layers. In 1984 , the OSI 
Reference Model was developed by the International Organization 
for Standardization (ISO) as a model of a computer communications 
architecture. The model is 'Open' because it refers to systems 
that are open for communication with other systems . The OSI 
Reference Model is shown on Figure A-I. 
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Application 

% 1--- --- - Logical How --- - --. • Application 
Layer (J) Layer (7) 

Presentation I I Presentation 
I I 

Layer (6) I I Layer (6) 

Session I 
Physical Data 

I Session 
Layer (5) I I Layer (5) I H ow I 

Transpon ; ; Transpon 
Layer (4) I I Layer (4) 

I I 

Network ; I Network 
Layer (3) I I Layer (3) 

I I 

Data Link ; I Data Link 
Layer (2) I I Layer (2) 

I I 

Physical 
I I 

Physical I I 
Layer (1) : I Layer (1) 

~---------------------~ 
inlerconnection Media 

FIGURE A-I. Open Systems Interconnec tio n Refere nce Model . 
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30.2 Layer functions in the OSI Reference Model. It is 
important to understand that OSI is not an architecture in a nd of 
itself. The intent of the OSI model is that protoco ls b e 
developed to perform the functions of each layer. The fun c tions 
provided by each layer, as presented by Tannenbaum', are 
summarized in Table I. 

LAYER 

I-Physical 

2-Dala Link 

3-NetworX 

4-T ransponation 

5-Session 

6-Presenlation 

7-Application 

TABLE I. Functions of OSI Layers 

RlNCDON 

Concerns the transmission of unSOllctured bit 
stream over physical medium; deals with the 
mechanical, electrical, functional, and procedural 
characteristics to access the physical medium 

Provides for the reliable tJallSfer of infonnation 
across the physical link; sends bloclcs of dala 
(frames) with the necessary synchronization, 
error contrOl, and flow control. 

Provides upper layers with independence from 
the dala transmission and switching technologies 
used to connect systems; responsible for 
eslablishing, mainlaining, and tenninating 
connections. 

Provides reliable, transparent transfer of dala 
endpoints; provides end-IO-end error recovery 
and flow control. 

Provides the control SOUCUlre for communication 
between applications; eslablishes, manages, and 
tenninateS connections (sessions) between 
cooperating applications. 

Provides independence to the application processes 
from differences in dala represenlation (syntaX). 

Provides access 10 the OSI environment for users 
and also provides distributed infonnation services. 

'Tanne nbaum, Computer Networks_ Pre ntice Ha ll: 1988 . 
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Fuze, Warhead and Supply Types 

10. SCOPE. 

10.1 Scope. This Appendix specifies the interpretation of the 
two 16-bit enumerations that represent the Fuze (previously 
called Detonator) and Warhead t ypes specified by this standard. 
This Appendix also specifies the interpretation of enumeration 
fields for supply types that are not munitions. This Appendix is 
a mandatory part of the standard. The information contained 
herein is intended for compliance. 

20 . APPLICABLE DOCUMENTS. This section is not applicable to 
this appendix. 

30. DETAILS. 

30 .1 Fuze a nd Warhead . Munitions are defined beyond munition 
type in terms of Fuze and Warhead t ype . The values presently 
defined for this fie ld are as follows: 

Fuze (Detonator) 

Field Value ~ 

0000 Other 

1000 Contact 
1100 Contact, instant 
1200 Contact , Delayed 

2000 Timed 

3000 Proximity 

4000 Command 

5000 Altitude 

6000 Depth 

7000 Acous t ic 
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Warheads 

Field Value 

0000 

1000 
1100 
1200 
1300 
1400 
1500 
1600 

2000 

3000 

4000 

5000 

6000 

7000 

8000 
8100 
8200 
8300 

9000 

DRAFT 
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Warhead 

other 

High Explosive 
High Explosive, Plastic 
High Explosive, Incendiary 
High Explosive, Fragmentation 
High Explosive, Anti-Tank 
High Explosive, Bornblets 
High Explosive, Shaped Charge 

Smoke 

Illumination 

Practic e 

Kinetic 

Unused 

Nuclear 

Chemical, General 
Chemi c al, Blister agent 
Chemica l, Blood agent 
Chemica l, Nerve agent 

Biological, General 
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30.2 Supply types. In the Logistic Support resupply service 
PDU's (see 5.3.5.3), munitions are defined using the munition 
types defined in Appendix HI and H2. For consistency, supplies 
other than munitions using these PDU's are defined using the same 
classifications of Kind, Domain, Country, Category, and 
Designation. The Specific and Extra fields are unused and shall 
contain the value zero. The values presently defined for these 
fields are as follows: 

Kind Domain Country 

7 Supplies 

Unused 

Unused 
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Category 

o Other 
1 Fuels 

2 oils 

Designation 

0 Other 
1 Gasoline 
2 Diesel Fuel 
3 JP4 
4 Fuel oil 

0 Other 
1 TBD 

3 Lubricants 

0 Other 
1 TBD 

4 Food 

0 Other 
1 TBD 

5 Spare Parts 

o Other 
1 TBD 
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Defined Repair Types 

10. SCOPE. 

10.1 Scope. This Appendix defines the different Repair Types 
specified by this standard. This Appendix is a mandatory p a rt of 
the standard. The information contained herein is intended for 
compliance. 

20. APPLICABLE DOCUMENTS. This section is not applicable to 
this appendix. 

30. DETAILS. 

The following repair types are defined for all plat form types. 

30.1 Gene r al r epa ir codes. These codes applies to all entities 
that may require r epa ir: 

Field Value 

o 
1 

Mea ning 

no repairs performed 
repair everything 

30.2 Subsyst ems . Platforms consist of a number of subsystems. 
Within these major subsystems, repairs can be defined. 

30.2.1 Propulsion s ystems . 

Field Value 

10 
20 
30 
40 
50 
60 
70 
80 
90 

100 
110 
120-999 

System to Repa ir 

motor 
sta rte r 
alternator 
generator 
battery 
engine coolant leak 
fuel filter 
transmission oil leak 
e ngine oil leak 
pumps 
filters 
Othe r propulsion systems to be defined 
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30.2.2 Hull/Airframe/Body. 

Field Value 

1000 
1010 
1020-1499 

System to Repair 

hull 
airframe 
other hull/airframe/ body types to be defined 

30.2.3 Interface to environment systems . 

Field Value 

1500 
1510 
1520 
1530 
1540-1999 

System to Repair 

propeller 
transmission 
filters 
brakes 
other interface to environment systems to be 
defined 

30.2.4 Weapon systems. 

Field Value 

2000 
2010 
2020 
2030 
2040 
2050-3999 

System to Repair 

gun elevation drive 
gun stabiliza tion system 
gunner's primary sight (GPS) 
commander's extension to the GPS 
loading mechanism 
other weapons systems to be defined 

30.2.5 Fuel systems. 

Field Value 

4000 
4010 
4020 
4030-4499 

System to Repair 

fuel transfer pump 
fuel lines 
gauges 
other fuel systems to be defined 
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30.2.6 Electronic and communications systems. 

Field Value 

4500 
4600 
4700 
4800 
4900 
5000 
5100 
5200 
5300 
5400 
5600 
5601-7999 

system to Repair 

electronic counter measure systems 
electronic warfare systems 
laser range finder 
radios 
intercoms 
coders 
decoders 
lasers 
computers 
emitters 
detection systems 
other electronic and communications systems to be 
defined 

30.2.7 Life support systems. 

Field Value 

8000 
8010 
8020 
8030 
8040 
8050 
8060 
8070-8999 

System to Repair 

air supply 
filters 
water supply 
refrigeration system 
chemical, biological, and radiologic protection 
water wash down systems 
decontamination systems 
other life support systems to be defined 

30.2.8 Hydra ulics systems and actuators. 

Field Value 

9000 
9010 
9020 
9030 
9040 
9050 
9060-9999 

System to Repair 

water supply 
cooling system 
winches 
catapults 
cranes 
launchers 
other hydraulics systems and actuators to be 
defined 
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30.2.9 Auxiliary craft. 

Field Va lue 

10000 
10010 
10020 
10030-10499 

System to Repair 

life boats 
landing craft 
ejection seats 
other auxiliary craft to b e define d 
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Appearance Field Bit Definition 

10. SCOPE. 

10.1 Scope. This Appendix defines the different Appearances 
specified by the appearance field in the Entity State PDU. This 
Appendix is a mandatory part of the standard. The information 
contained here i n is intended for compliance. 

20. APPLICABLE DOCUMENTS. This section is not applicable to 
this appendix. 

30. DETAILS. 

This appendix defines the 32 -bit Appearance field used in the 
Entity State PDU to describe changes to entities' appearance 
attributes. 

30.1 Plat forms . The 32 bits are defined for a platform 
depending on the domain it operates in. The following sections 
describe the bit definition of this field for all domains . The 
Domain field is defined in the Entity Type Record in 5 .2.10 . 

30.1.1 Platforms of the land domain. The 32 - bit appearance field 
for land platforms is defined as follows: 

Name Bits 

Destroyed 0 

Smokeylume 1 

Flaming 2 

Dust cloud 3-4 

Purpose 

is 1 if platform is destroyed, 0 
otherwise 

is 1 if a smoke plume is rlslng from the 
platform, 0 otherwise 

is 1 if flames are rising from the 
platform, 0 otherwise 

describes any dust cloud being rai sed by 
the platform: 

0: no dust cloud 
1: small dust cloud 
2: medium dust cloud 
3 : large dust cloud 
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describes the paint scheme of the 
platform: 

0 : not applicable 
1: winter colors 
2: desert colors 

is 1 if the platform's missile launcher 
is raised, 0 otherwise 

is 1 if the platform is emitting engine 
smoke, 0 otherwise 

describes whether the hatch is open: 
0: not applicable 
1: hatch is closed 
2: hatch is open 
3: hatch is open and commander is 

looking out 

other appearance attributes specific to 
land platforms can be defired 

30 . 1 . 2 Platforms of the Air Domain. The 32-bit appearance field 
for air platforms is defined as follows: 

Name Bits 

Destroyed 0 

Flaming 1 

After burner 2 -

Running_lights 3 

Speed_ brake 4 

5-31 

Purpose 

is 1 if platform is destroyed, 0 
otherwise 

is 1 if flames are rising from the 
platform, 0 otherwise 

is 1 if after burner is on, 0 otherwise 

is 1 if running lights are on, 0 
otherwise 

is 1 if brake is deployed, 0 otherwise 

other appearances attributes specific to 
air platforms can be defined 
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30.1.3 Plat f orms of the Surface Domain. The 32-bi t appea r a nce 
field for surface platforms is defined as follows: 

Destroyed o 

Flaming 1 

wake 2-4 

Running_lights 5 

6-31 

Purpose 

is 1 if platform is destroyed, 0 
otherwise 

is 1 if flames are rising from the 
platform, 0 otherwise 

describes the presence and si z e of bow 
wake around the platform: 

0: none 
1: small 
2: medium 
3: large 

is 1 if running lights a r e on, 0 
otherwise 

appearances attri~ltes s pecif i c to 
surface platforms 

30.1.4 Plat f orms of the Sub-surface Domain. The 32 -bit 
appearance field for sub-surface platforms is de fi ned as follows : 

Destroyed o 

wake 1-3 

Running_ lights 4 

Purpose 

is 1 if platform i s des t royed , 0 
otherwise 

describes the presence and s i ze of bow 
wake around the platfo r m: 

0: none 
1: small 
2: medium 
3: large 

is 1 if running lights a r e o n , 0 
othe rwise 
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Purpose 

describes whether the hatch is open: 
0: not applicable 
1: hatch is closed 
2: hatch is open 
3: hatch is open and commander is 

looking out 
appearances attributes specific to sub­
surface platforms 

30.1.5 Platforms of the Space Domain. The 32-bit appearance 
field for space platforms is defined as follows: 

Destroyed o 

1-31 

30 .2 Munitions. 

Purpose 

is 1 if platform is destroyed, 0 
otherwise 

appearances attributes specific to space 
platforms 

30.2.1 Guided munitions. The 32-bit appearance field for guided 
munitions is defined as follows: 

Launch flash o 

Rocket flame 1 

2-31 

Purpose 

is 1 if launch 1S producing a flash, 0 
otherwise 

is 1 if flame is present, 0 othe r wise 

appearances attributes specific to 
munitions 
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30.3 Life forms. 

30.3.1 Life forms. The 32-bit appearance field for Life Forms 
is defined as follows: 

Lifeform_s t ate 0-3 

4 

5 

6 - 31 

30.4 Environment al s. 

Purpose 

describes the state of the li fe form: 
0: destroyed 
1: upright 
2: kneeling 
3: prone 

is 1 if weapon_1 is deployed, 0 if weapon 
is stowed 

is 1 if weapon_2 is dep l oyed , 0 if weapon 
is stowed 

appearances attribute s specific t o life 
forms 

30.4 .1 Environmentals. The 32 -bit appeara nce field for 
Environmentals is defined as follows: 

Density 0- 3 

4-31 

Purpose 

describes the density of the 
e nvironmental: 
0 : clear 
1: hazy 
2: dense 
3 : very dense 
4: opaque 

appearances attributes specific to 
environmentals 

2Weapon_1 is the life form 's primary weapon. If the life f o rm 
has a secondary weapon , this is specified by Weapon_ 2 (bit 5 ) . 
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30.5 Cultural features. 

30.5.1 Cultural features. The 32-bit appearance field for 
cultural features is defined as follows: 

Damage 0-2 

Smokeylume 1 

Flaming 2 

3 -31 

Purpose 

describes the damaged appearance of a 
cultural feature : 

0: none 
1: slight damage 
2: modera te damage 
3: destroyed 

is 1 if a smoke plume is rising f r om the 
cultural feature, 0 otherwise 

is 1 if flames are ri sing from the 
cultural feature , 0 other wise 

appearances attributes specific to 
cultural features 
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ORGANIZATIONAL UNIT 

10. SCOPE. 

10.1 Scope. This Appendix defines the types of Organizationa l 
units to which an entity can belong. This Appendix is a 
mandatory part of the standard. The information containe d h e r e in 
is intended for compliance. 

20. APPLICABLE DOCUMENTS . This section is no t applicabl e t o 
this appendix . 

30. DETAILS. 

30 .1 Hierarchy of units. Each unit in the simulation b e longs to 
a hierarchy of organizational units. The hierarc hy shall cons is t 
of the following components: 

Force 
Coun":ry 
Service 
Not Use d 
Service Hierarchy 

30.1.1 Forc e I D. Force shall refer to the highe st l e v e l 
organizational component. This field shall be a n 8 -b i t 
enumeration and shall hav e the following values : 

Field Value Force 

Other o 
1 
2 
3 

Blue Forces (U.S ., NATO, SEATO, Etc . ) 
Red Forces (USSR, Warsaw Pact, Medellin Cart e l, Etc . ) 
White Forces (Neutral) 

30.1.2 Country ID. 
this unit belongs. 
Appendix F). 

Country shall refer to the c ountry t o whi c h 
This field shall be an 8-bit enumeration (see 
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30.1.3 Service ID. Service shall refer to the military service 
to which the unit belongs. This field shall be an 8 - bit 
enumeration and shall have the following values: 

Field Value Service ID 

0 other 
1 Army 
2 Air Force 
3 Coast Guard 
4 Marines 
5 Navy 

30.1.4 Hierarchy . The service hierarchy shall consist of eight 
8-bit unsigne d integers that, starting at the top of the 
hierarchy, give the unit organizational number at each level of 
the hierarchy . The representation of the eight field s will 
depend on the service represented. 

30 .1. 4.1 Army. For Army units, the unit organizational numbers 
shall be listed in the following order: 

Army Number 

corps Number 

Division Number 

Regiment Number 

Battalion Number 

Company Number 

Platoon Number 

squad Number 

FIGURE E-1. Army Organizati o nal Order. 
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30 . 1.4.2 Ai r Force. For Air Force units, the unit 
organizational numbers shall be listed in the following order: 

Air Force Number 

Wing Number 

squadron Number 

Flight Number 

Division Number 

section Number 

spare 

spare 

FIGURE E-2. Air Force organi zationa l Or der . 

30 .1. 4 . 3 Coast Gua rd. For Coast Guard Unit s , the un it 
organi za tiona l numbe rs have not been dete rmined. 

30 . 1.4. 4 Mar i nes . For Ma rine units , the unit o r ganizatio na l 
numbers s h a ll be liste d i n the foll owing o r de r: 

Fleet Number 

Marine Expeditionary Force Number 

Marine Expeditionary Brigade Number 

Marine Expeditionary unit Number 

Spare 

Spare 

Spare 

Spare 

FIGURE E- 3 . Ma rine o rgan i za t ion a l Order. 
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30.1.4.5 Navy. For Navy units, the unit organizational numbers 
shall be listed in the following order: 

Fleet Number 

Force Number 

Group Number 

Unit Number 

Element Number 

spare 

Spare 

spare 

FIGURE E-4. Navy Organi zational Order. 
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Enumeration and Bit-encoded Values 

10. SCOPE. 

10.1 Scope. This Appendix defines the enumeration values and 
the bit-encoded values for DIS Version 1.0. This Appendix is a 
mandatory part of the standard. The information contained herein 
is intended for compliance. 

20. APPLICABLE DOCUMENTS. This section is not applicabl e to 
this appendix. 

30. DETAILS. 

30.1 Enumeration values and bit-encoded values for DIS r e quired 
PDUs. 

30.1.1 Appearance field bit definitions. 
these values. 

See Appendix D for 

30.1.2 Country ID. 

Field Value 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

countries shall be identifi ed as fol l ows : 

Country 

Other 
Afghanistan 
Albania 
Algeria 
Andorra 
Angola 
Antarctica 
Antigua and Barbuda 
Argentina 
Australia 
Austria 
Ba hamas 
Bahrain 
Bangladesh 
Barbados 
Belgium 
Belize 
Benin 
Bhutan 
Bolivia 
Botswana 
Brazil 
Brunei 
Bulgaria 
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30.1.2 Country ID (cont). 

Field Value 

24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 

Country 

Burkina Faso 
Burma 
Burundi 
Cambodia/Kampuchea 
Cameroon 
Canada 
Cape Verde Islands 
Central African Republic 
Chad 
Chile 
People's Republic of China 
Taiwan 
Colombia 
Comoro Islands 
Congo 
Costa Rica 
Cote d'Ivoire 
Cuba 
Cyprus 
Czechoslovakia 
Denmark 
Djibouti 
Dominica 
Dominican Republic 
Ecuador 
Egypt 
El Salvador 
Equatorial Guinea 
Ethiopia 
Fiji 
Finland 
France 
Gabon 
Germany 
Ghana 
Greece 
Grenada 
Guatemala 
Guinea 
Guinea-Bissua 
Guyana 
Haiti 
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30.1. 2 Country I D (cont). 

Field Value 

66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
7 6 
77 
78 
79 
80 
81 
82 
83 
8 4 
85 
86 
87 
88 
89 
9 0 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
10 6 
107 

Country 

Honduras 
Hungary 
Iceland 
India 
Indonesia 
Iran 
Iraq 
Ireland 
Israel 
Italy 
Jamaica 
Japan 
Jordan 
Kenya 
Kiribati 
Korea 
Democratic People's Republic of Korea 
Republic of Korea 
Kuwait 
Laos 
Lebanon 
Lesotho 
Liberia 
Libya 
Liechtenstein 
Luxembourg 
Madagascar 
Malawi 
Malaysia 
Maldives 
Mali 
Malta 
Mauritania 
Mauritius 
Mexico 
Monaco 
Mongolia 
Morocco 
Mosambique 
Namibia (South Wes t Afr ica) 
Nauru 
Nepal 
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30.1.2 Country ID (cont>. 

Field Value 

108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
12 6 
127 
128 
129 
130 
131 
132 
133 
134 
135 
13 6 
137 
138 
139 
140 
141 
142 
143 
144 
14 5 
146 
147 
148 
149 

Country 

Netherlands 
Aruba 
Netherlands Antilles 
New Zealand 
Nicaragua 
Niger 
Nigeria 
Norway 
Oman 
Pakistan 
Panama 
Papua New Guinea 
Paraguay 
Peru 
Philippines 
Poland 
Portugal 
Qatar 
Romania 
Rwanda 
st. Christopher and Nevis 
St. Lucia 
st. Vincent and the Grenadines 
San Marino 
Sao Tome and Principe 
Saudi Arabia 
Senegambia 
Senegal 
Gambia 
Seychelles 
Sierra Leone 
Singapore 
Solomon Islands 
Somalia 
South Africa 
Bophuthatswana 
Ciskei 
Transkei 
Venda 
Spain 
Sri Lanka 
Sudan 
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30.1.2 Country ID (cont). 

Field Value 

150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
200 

Country 

Suriname 
swaziland 
Sweden 
switzerland 
Syria 
Tanzania 
Thailand 
Togo 
Tonga 
Trinidad and Tobago 
Tunisia 
Turkey 
Tuvalu 
Uganda 
Union of Soviet Socialist Republic s 
united Arab Emirates 
united Kingdom 
Northern Ireland 
United States 
Uruguay 
Vanuatu 
vatican City State 
Venezuela 
vietnam 
western Samoa 
Yemen Arab Republic 
Yemen, People's Democratic Republic of 
Yugoslavia 
Zaire 
Zambia 
Zimbabwe 
Palestine Liberation Org a niza tion 
Neutral 

30.1.3 Detona tion result. The result of a detonation shall be 
defined by one of the following: 

Field Value Detonation Result 

o Detonation 
1 I mpact 
2 No impact or detonat ion 
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30.1.4 Entity marking. Entity markings may have the following 
character sets: 

Field Value 

o 
1 

Character set 

Unused 
ASCII 

30.1.5 Organizational unit values. See Appendix E. 

30.1.6 PDU kinds. The kind of PDU is ident ified as follows : 

30.1. 6 .1 Reserved values. Values less than 128 are reserved for 
official use. 

30.1.6.2 Defined values. Defined va lues are as follows : 

Field Val ue 

o 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
1 2 
13 
14 
15 
16 
17 
18 

Other 
Entity State PDU 
Fire PDU 
Detonation PDU 
Collision PDU 
Radar PDU 
Service Request PDU 
Resupply Offer PDU 
Resupply Received PDU 
Resupply Cancel PDU 
Repair Complete PDU 
Repair Response PDU 
Update Threshold Request PDU 
Update Threshold Response PDU 
Activate Request PDU 
Activate Response PDU 
Deactivate Request PDU 
Deactivate Response PDU 
Emitter PDU 

30 .1.6 . 3 Temporary. Values greater tha n 1 28 may be used for 
experimental purposes. 
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30.1.7 Radar mode. Modes defined for radar are as follows: 

Field Value 

o 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

Radar Modes 

Off 
Search 
Doppler HPRF 
Doppler MPRF 
Doppler LPRF 
Monopulse 
Acquisition 
Tracking 
Track While Scan 
Terrain Follow 
Data Link 

30.1.8 Radar system category. Radar system ca t egory is 
specified by bits 28-31 of a 32-bit unsigned integer define d a s 
the Radar System Record. Values for thi s four bit fie l d a re 
assigned as follows: 

Field Va l ue 

o 
1 
2 
3 
4 
5 
6 

category 

Reserved (unused) 
Air-Based Fire Control 
Air-Based Search 
Ground-Based Fire Control 
Ground-Based Search 
Sea-Based Fire Control 
Sea-Based Search 

30.1.9 Radar system subcategory. Radar system subcatego ry is 
specified by bits 16-23 of a 32-bit unsigned integer defined a s 
the Radar Syst em Record. Values for this field are to be 
determined. 
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30.1.10 Radar system ID. Radar system ID is specified by bits 
0-15 of a 32-bit unsigned integer defined as the Radar System 
Record. Values for this 16-bit field are assigned as follows: 

Field Value 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

category 

Reserved (unused) 
AN/APG-66 (F-16A) 
AN/APG-68 (F-16C) 
AN/APG-63 (F-15) 
AN/ APG-65 (F/ A-18) 
AN/ APG-70 (F-15E) 
JayBird (Mig-21, Su-24, Su- 20/ 22) 
(Mig-31) 
(Mig-29) 
(Mig- 27 ) 
(SU-27) 
AN/ APY-2 (E-3A) 
SUAWACS (IL-76 Mainstay) 
FoxFire (Mig-2 5 ) 
Hi ghLark (Mig-23S) 
AN/APS-125 (E2C Hawkeye) 
LN-66 HP (SH-2F Seasprite) 
AN/ APS-116 (S-3A/ B Viking) 
AN/APS-115 (P3B Orion) 
AN/SPQ- 9 
AN/SPQ-9A 
AN/SPG-60 
AN/SPS-49 
AN/ SPS-55 
AN/ SPS-67 
AN/SPS-10 
AN/ SPY-1 

30.1.11 Repair types. See Appendix C. 

30.1.12 Resul t of Repair. Results for Repair Response PDU are 
defined as follows: 

Field Value 

o 
1 
2 
3 
4 

Result of Repair 

other 
repair ended 
invalid repair 
repair interrupted 
service canceled by the supplier 
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30.1.13 Serv ice ~. service types are as fo llows : 

Field Value 

o 
1 
2 

service ~ 

other 
Resupply 
Repair 

30.1 . 14 Upd a te change result. Results f o r a n Update Threshold 
Response PDU a r e defined as follows: 

Field Val u e 

o 
1 

2 
3 

Update Change Result 

Unused 
Change has been accepted and will be 
implemented 
Tighter threshold already i mp l emented 
Change will not be i mplemented 

30. 2 Enumerat ion values a nd b i t-e ncoding for inte rim a nd 
propose d PDUs. 

30.2.1 Ac t ivate reason. Reasons for a c t ivation of an ent i ty i n 
the Activat e Request PDU are def i ne d as fo l lows : 

Field Val u e 

o 
1 
2 
3 
4 

Activ a te Rea s on 

Other 
Exercise start 
Exercise Restart 
Exercise Entry 
Entity Reconstitution 

30.2.2 Ac tiva t e result. Results of activa tion i n the Activate 
Response PDU are defined as follows: 

Field Va l u e 

o 
1 
2 
3 

Activate Re sult 

Other 
Activate Request Accepted 
Invalid Activate Parame t er 
Unexpec ted Activate Pa r ame t er 
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30.2.3 Deactivate reason. Reasons for deactivation of an entity 
in the Deactivate Request PDU are defined as follows: 

Field Value 

o 
1 
2 
3 

Deactivate Reason 

other 
Exercise End 
Entity withdrawn 
Entity Destroyed 

30.2.4 Deactivate reason. Results of deactivation of an entity 
in the Deactivate Response PDU are defined as follows: 

Field Value 

o 
1 
2 
3 
4 

Deactivate Reason 

other 
Deactivate Request Accepted 
Invalid Deactivate Parameter 
Unexpected Deactivate Reason 
Vehicle Not Active 

30.2.5 Emitter data base number. Values defined for Emitter 
Database Number are : 

Field Value 

o 
1 

other 
UTSS 

30.2.6 Emitter class. Table II defines the Emitter Classes in 
the Emitter PDU. 
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Class Number 
(Field Value) 

o 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 
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Electromagnetic Spectrum: Emitter Classes. 

Region 

other 

Sound 

Infrasonic 

Very Low Frequencies 

Low Frequencies 

Medium Frequencies 

High Frequencies 

Very High Frequencies 

ultra~igh Frequencies 

Super High Frequencies 

Extremely High Frequencies 

Infrared 

Visible 

Ultraviolet 

X Rays 

Gamma Rays 

Cosmic Rays 
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Wavelength 

Above 100km 

100km - 10km 

10km - 1km 

1000m - 100m 

100m - 10m 

10m - 1m 

1m 10cm 

1 0cm - 1cm 
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10· 'cm - 10 -'cm 

10-'cm - 10-Scm 

1 0-scm - 10-6cm 

10-6cm - 10 -8cm 
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Articulated Parts 

10. SCOPE. 

10.1 Scope. This Appendix defines the different Articulation 
Parameter Types specified by this standard. This Appendix is a 
mandatory part of the standard. The information contained herein 
is intended for compliance. 

20. APPLICABLE DOCUMENTS. 
this appendix. 

30 . DETAILS. 

This section is not applicable to 

30.1 Articulation parameters: Articulation parameters values 
shall be represented in the following manner: 

30.1.1 Elevation. Elevation shall be measured as an angle in 
units of BAMs. The value zero shall be used to represent a n 
angle horizontal relative to an entity's x-y plane. Stationary 
entities shall be measured relative to the horizon. pos itive 
direction shall be up . 

30 .1 .2 Azimuth . Azimuth shall be measured as a n a ngle in units 
of BAMs . The value zero shall be used to represent direction 
toward the f ront of an entity and positive angles are measured 
clockwise relative to the entity ' s x-axis. For anything that 
does not move or does not have an obvious front (for example, 
stationary s urface-to-air missile launcher) then the value ze r o 
shall r epresent North. 

30.1 . 3 Extension. Extension shall be measured as the leng th of 
the part in one dimension past the entity coordinates (as if the 
entity position was at the origin) measured i n meters. The value 
zero shall represent fully retracted and 232 shal l represent 
fully extended. Intermediate positions are represented as a 
value between zero and 232 • 

30.1.4 position. position shall specify the location of 
articulated parts with a particular path to which its movement is 
limited. The value for this type of variable shall be measured 
in a manner similar to BAMs. The value ze ro shall represent 
fully retracted and 232 shall represent fully extended. 
Intermediate positions are represented as a value between zero 
and 232 • 
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30.1.5 station. station shall specify the s tation t o whic h an 
attached part (fixed articulated part) is attached. stations 
shall be numbered sequentially beginning with one and 
incrementing by one. The order of numbering shall be from top t o 
bottom, then back to front, then left to right. The only 
exception shall be aircraft wing stations. The fuse lage 
stations, left wing stations, and right wing stations shall be 
separated into different categories. Wing stations s h a ll be 
numbered from inboard to outboard. The value field s h a ll cont ain 
the Entity Type Record representing the type of store loca t e d at 
the specified station. 

30.2 Guidelines for choosino parameters. Alth ough it is 
possible for any a rticulated part to be represented by any 
parameter, Table G-l provides a guideline for determining which 
type of parameter should be used for certain t ypes of parameters . 

Table G-l. Guidelines for choosing articulat i o n parameters . 

PART RECOMMENDED PARAMETER 

horizontal control surfaces 
vertical control s urfaces 
extendable items 
fixed position items 
fixed path items 
turrets 
guns 
moveable missil e launcher 

Rate parameters shall be used 
articulated part is expected. 
neutral position for aircraft 
It shall not be zero. 

elevation 
azimuth 
extension 
station 
position 
azimuth 
elevation 
azimuth and elevation 

when dead r eckoning of an 
Also, in using these ru l es the 

rudders shall be equal to 232 / 2 . 

30.3 Articulation Parameters. This table consists of two 
sections. The first section represents the type of parameter 
sent. There are 20 possible values. Of these values , 16 are 
presently defined. The second section of the tabl e repres e nts 
the specific part parameter whose value sha ll be measured in 
terms of the type of parameter specified in the first section of 
the table. The first 1000 entries are reserved for identifying 
stations. The rest identify articulation parameters. Eac h e nt ry 
in the second section of the table is separated by 20 values, 
corresponding to the 20 possible parameter types represented by 
the first section. 
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30.3.1 Parameter types. The following digits define the 
parameter sent. 

XX01 = position 
XX02 = position rate 
XX03 = extension 
XX04 = extension rate 
XX05 = X 
XX06 = X-rate 
XX07 = Y 
XX08 = Y-rate 
XX09 = Z 
XX10 = Z-rate 
XXll = azimuth 
XX12 = azimuth-rate 
XX 13 = elevation 
XX14 = elevation-rate 
XX15 = rotation 
XX16 = rotation rate 

XX17 - XX19 Not defined - They may be used f o r acce l e r a ti on if 
necessary 
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30.3.2 Specific attached and articulated parts. 

30.3.2.1 Attached part stations. 

INDEX DEFINITION 

Air, Ground, Surface or Sub-surfac e Entities 

0 
0001 - 0019 
0020 - 0039 
0040 - 0059 
0060 - 0079 
0080 
0081 
0082 
0083 
0084 - 0099 

NOTHING, EMPTY 
primary launcher store stations3 

secondary launcher store stations 
weapon mounts4 

sensor mountsS 
bulldozer blade 
mine clearing 
rollers 
swimming gear 
other attached parts 

30.3.2.2 Articulating parts . 

INDEX DEFINITION 

Air, Ground, Surface or Sub-surface Entities 

Air Entities: 
0101 - 0119 
0121 - 0139 

0141 - 0159 
0161 - 0179 

0181 - 0999 

left wing stations 
right wing stations 

Ground Entities: 
cargo stations 
armor mounts 

UNDEFINED 

3For 
fuselage. 

aircraft this refers to only the store stations on the 
Wing stations are defined separately. 

4Jeep machine gun mounts or ship guns are not considered as 
articulated parts. 

SA FLIR 
example. On 
hardpoints. 

(Forward Looking InfraRed) system on a n F-1 6 for 
the actual aircraft they are not attached t o station 
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INDEX DEFINITION 
-----------------------------------------------------------------
1000 - 1019 
102 0 - 1039 
1040 - 1059 
1060 - 1079 
1080 - 1099 
1100 - 1999 

2000 - 2019 
2020 - 2039 
2040 - 2059 
2060 - 2999 

3000 - 3019 
3020 - 3039 
3040 - 3059 
3060 - 3079 
3080 - 3099 
3100 - 3119 
3120 - 3999 

4000 - 4019 
4020 - 4039 
4040 - 4059 
4060 - 4079 
4080 - 4099 
4100 - 4119 
4120 - 4139 
4140 - 4159 
4160 - 4179 
4180 - 4199 
4200 - 4219 
4220 - 4 239 
4240 - 4259 
4260 - 4279 
4280 - 4299 
4300 - 4319 
4320 - 4339 
4340 - 4359 
4360 - 4379 
4380 - 4399 

rudder 
left flap 
right flap 
left aileron 
right aileron 
other Aircraft Control Surfaces defined as needed 

periscope 
generic antenna 
snorkel 
other extendable parts defined as needed 

landing gear 
tail hook 
speed brake 
left weapon bay door 
right weapon b ay doors 
tank or APe hatch 
other fixed position parts defined as needed 

Primary turret number 1 
Primary turret number 2 
Primary turret number 3 
Primary turret number 4 
Primary turret number 5 
Primary turret number 6 
Primary turret number 7 
Primary turret number 8 
Primary turret number 9 
Primary turret number 10 
Primary gun number 1 
Primary gun number 2 
Primary gun number 3 
Primary gun number 4 
Primary gun number 5 
Primary gun number 6 
Primary gun number 7 
Primary gun number 8 
Primary gun number 9 
Primary gun number 10 
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INDEX DEFINITION 

4400 - 4419 Primary launcher 1 
4420 - 4439 Primary launcher 2 
4440 - 4459 Primary launcher 3 
4460 - 4479 Primary launcher 4 
4480 - 4499 Primary launcher 5 
4500 - 4519 Primary launcher 6 
4520 - 4539 Primary launcher 7 
4540 - 4559 Primary launcher 8 
4560 - 4579 Primary launcher 9 
4580 - 4599 Primary launcher 10 

4600 - 4619 Primary defense systems 16 

4620 - 4639 Primary defense systems 2 
4640 - 4659 Primary defense systems 3 
4660 - 4679 Primary defense systems 4 
4680 - 4699 Primary defense systems 5 
4700 - 4719 Primary defense systems 6 
4720 - 4739 Primary defense systems 7 
4740 - 4759 Primary defense systems 8 
4760 - 4779 Primary defense systems 9 
4780 - 4799 Primary defense systems 1 0 

4800 - 4819 Primary rada r 17 
4820 - 48 3 9 Primary radar 2 
4840 - 4859 Primary radar 3 
4860 - 4879 Primary radar 4 
4880 - 4899 Primary radar 5 
4900 - 4919 Primary radar 6 
4920 - 4939 Primary radar 7 
4940 - 4959 Primary radar 8 
4960 - 4979 Primary radar 9 
4980 - 4999 Primary radar 10 

6Po int defens e systems like phalanx gun s , o r visible 
flare , or smoke dispensers. 

7Any r adar dish or movabl e a ntenna o r sensor . 
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I NDEX DEFINITION 
- ------------------------ -------- - --------- - ----- -- --------- - ----

I 5 000 - 5019 Seconda r y t urret n umber 1 
5020 - 5 0 39 Sec ondar y t u r ret number 2 
5040 - 5059 Sec ondary turre t number 3 

I 
5060 - 5 0 7 9 Sec ondary turre t number 4 
5 080 - 5 0 9 9 Sec ondary tur r e t number 5 
5 100 - 5 1 1 9 Seconda r y turre t numb e r 6 
5 120 - 51 39 Seconda r y turret number 7 

I 5 1 4 0 - 51 59 Seconda r y turret number 8 
516 0 - 5 179 Seconda r y turret number 9 
5180 - 5 1 99 Sec onda r y turre t n umber 1 0 

I 5 200 - 5219 Secondary g un n umber 1 
52 20 - 5239 Secondary gun number 2 
5240 - 5259 Secondar y g un number 3 

I 
526 0 - 5279 Se c ondary g un number 4 
5280 - 5299 Secondary g un number 5 
5 300 - 5319 Seconda r y g un number 6 
5 3 2 0 - 5339 Sec o nda r y g un number 7 

I 534 0 - 5359 Secondary gun number 8 
536 0 - 5379 Secondary gun number 9 
5 3 80 - 5399 Secondary gun number 1C 

I 
5400 - 5419 Secondary launcher 1 
5 4 2 0 - 5439 Secondary lau ncher 2 
5 44 0 - 5459 Secondary launcher 3 
546 0 - 5479 Secondary launcher 4 

I 5 4 80 - 5499 Secondary launcher 5 
5500 - 5519 Secondary launcher 6 
5520 - 5539 Secondary launcher 7 

I 554 0 - 5559 Secondary launcher 8 
5560 - 5579 Secondary launch e r 9 
558 0 - 5599 Secondary launche r 10 

I 
5600 - 56 1 9 Secondary defense syst ems 1 
5620 - 5639 Secondary defense syst ems 2 
564 0 - 5659 Secondar y defense systems 3 
56 6 0 - 5679 Secondary defense syst e ms 4 

I 5 680 - 5699 Seconda r y defense syst ems 5 
5 700 - 5719 Secondary defense syst ems 6 
5720 - 5739 Second ary defens e syst ems 7 

I 5 74 0 - 5759 Secondar y defense systems 8 
5 76 0 - 57 7 9 Secondary defense systems 9 
5780 - 5799 Secondary defense systems 10 

I 
I 
I 
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INDEX DEFINITION 

5800 - 5819 Secondary radar 1 
5820 - 5839 Secondary radar 2 
5840 - 5859 Secondary radar 3 
5860 - 5879 Secondary radar 4 
5880 - 5899 Secondary radar 5 
5900 - 5919 Secondary radar 6 
5920 - 5939 Secondary radar 7 
5940 - 5959 Secondary radar 8 
5960 - 5979 Secondary radar 9 
5980 - 5999 Secondary radar 10 

Figure G-1 illustrates the Articulated Pa rt s Reco r d . 
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FIRST 
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PART 

, bits: 
96m 1+64 I 
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SECOND 
ARTICUlATED I 

PART 

, bitl : 
96m 2+64 I 
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I 
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I 
ARTICUlATED 

PART 

, bits: 
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96m n+ 64 
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I 
I 
I 

DRAFT 

APPENDIX G 

ARTICUlATED PARTS RECORD 

PADDING · 16 bits unuxd 

Chanlc indicator· 16 - biJ. unsigned iDtegcr 

Part ID - aa.achcd to - 16 - bit unis&ned iDlclet 

II of puameters (m I) - 16 - bit unisgncd int.c:ger 

Parameter II type - 32 - bit unsigned integer 

Panmel.er.1 value - 64 - bit floatin& ptlEzltity type 

96m 1 Parametc:r 12 type 

bits Panmctc:r 1'2 value 

, 
, 

PADDING · 16 bits unuxd 

Change indicator - 16 . bit unsigned integer 

Part 10 attached to - 16 - bit unsigned integer 

" of parameten (m z) - 16 - bit unsigned integer 

Parameter '1 type - 32 - bit unsigned integer 

96m 2 
Panmeter III value - 64 - bit floating ptlentity t)'pC! 

bits , 
, 

, 
PADDING - 16 bilS unused 

Change indic.alor - 16 - bit unsigned inl.eger 

Part 10 .tached to - 16 - bit unsigned integer 

II of panmeten (m n) - 16 - bit unsigned integer 

Panmetrr ' 1 type 

96m n 
Panmeter '1 value 

bits Parameltt 12 type 

Panmeter 12 value 

FlGURE G- l . Anicula1ed Pan Record. 
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30.4 Example fl. To represent the articulation of a tank gun, 
azimuth of the turret is required as well as the elevation of the 
gun. This represents two articulated parts. The tank itself i s 
considered to have Part ID = O. The turret is attached to the 
tank. It has Part ID = 1 but is attached to Part ID = O. We 
wish to dead reckon the position of the turret so we will requ ire 
two articulation parameters: the azimuth and the azimuth rate. 
The gun is attached to the turret and has a Part ID = 2 but i s 
attached to Part 10 = 1. It has one articulation parameter, 
namely the elevation of the gun. 

30.4.1 Parameter types. For the turret, parameter #1 is the 
azimuth. The value to represent this type is 4010 where 400 0 
represents primary turret and 10 represents azimuth. Paramete r 
#2 is the azimuth rate in BAMs. The value to represent th is t ype 
is 4011 where 4000 represents primary turret and 11 represents 
the azimuth rate in BAMs per second. For the gun, parame t e r # 1 
is elevation. The value to represent this type is 421 2 where 
4200 represents the primary gun and 12 represents elevat ion. 
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The Articulated Part Record would be represented in the following 
manner: 

Number of Articulated Parts: 2 
======================================= ===================== = ==== 

Change indicator: all l's - representing a change 
Part 10 - attached to: 
# of parameters for part 

Parameter #1 type: 
Parameter value: 
Parameter #2 type: 
Parameter value: 

#1: 
o (tank) 
2 

4010 
(an angle in BAMs) 

4011 
(rate in BAMSj sec) 

Change indicator: all l's - representing a change 
Part 10 - attached to: 1 (turret) 
# of parameters for part #2: 1 

Parameter #1 type: 4212 
Parameter value: (an angle in BAMs) 

30.5 Example 1£. To represent the presence of an air-to-surface 
missile on an aircraft it is necessary to specify the station to 
which the missile is attached and the type of missile. Since the 
specific details (such as country of origin, type of warhead, 
etc) is not crucial for depiction of the mi s sile, the type of 
missile shall be specified by the Munitio n Type v a lues s pecified 
in Appendix B. For the presence of a missil e on the first left 
wing station the parameter type would be 01 01 f o r the fir s t l e ft 
wing station. The parameter value would ind i c ate the type o f 
munition attached to that station. The Arti c ul a t ed Pa rt Re cord 
would be represented in the following ma nner : 

Number of Attached Parts: 1 
================================================================= 

change indicator: all O's 
Part 10 - attached to: 
# of parameters for part #1: 

Parameter #1 type: 

- representing no c hange 
o (aircra f t) 
1 

0101 
Parameter value: (type of miss i l e from munition 

type) 
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If the missil e was fired, the next ES PDU would h a ve a n 
Articulated Part Record with the following in f ormation on the 
launched missile: 

Number of Attached Parts: 1 
================ ==================================== ============= 

Change indicator: all l's 
Part ID - attached to: 
# or parameters for part #1: 

Parameter #1 type: 

- represe nting cha nge 
o (airc r aft) 
1 

0101 
Parameter value: (type of miss il e fr om munit ion 

type) 

The change ind i c a tor specifies that the mun i t ion tha t was present 
is no longer present. The fact tha t the mi ssi l e is no l onger 
present is communicated with e a ch ES PDU tha t i s issue d fo r 5 
minutes afte r the missile is launched. Aft e r that t ime , its 
absence no l onger needs to be communicated and a l l informatio n 
concerning t ha t p a rticular attac hed part shall cea s e t o b e 
communic ated. 

30.6 Arti c ulated Part movement and upda t e thres hold values . It 
should be noted that angular movement of a n a rtic ul a t e d p a rt may 
result in a v iolation of linear thresholds . Absolute line a r 
error at e a ch link along a chain of articula t ed parts mu s t be 
considered in calculating discrepancies. 
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Entity Types 

10. SCOPE. 

10.1 Scone. This Appendix specifies the interpretation of the 
64-bit enumeration that represents the Entity Type. Entity Types 
are arranged in a hierarchical order such that higher fidelity 
simulations may depict detailed representations of the entity 
(such as an F-16B) while lower fidelity simulations may depict 
the same entity in a more generic manner (such as an F-16 or a 
Fighter Aircraft). This Appendix is a mandatory part of the 
standard. The information contained herein is intended for 
compliance. 

20. APPLICABLE DOCUMENTS. This section is not applicable to 
this appendix. 

30. DETAILS. 

30.1 Entity Kind. The first field specifies the e nt i ty's kind. 
This field is an 8-bit enumeration. The definitions of the 
remaining fields are based on this classi fication. The defined 
values for this field are as follows: 

Field Value 

o 
1 
2 
3 
4 
5 

Other 
Platform 
Munition 
Life form 
Environmental 
Cultural Feature 

The following is a detailed discussion concerning the remaining 
fields for each of the classifications described above . 

30.1.1 Platform Kind. The Platform entity kind refers 
vehicles such as ships, tanks, aircraft and submarines. 
used to uniquely describe platforms are detailed in the 
paragraphs that follow. 

to 
Fields 

30.1.1.1 Domain. The second field defines a platform 's Domain. 
This field is an 8-bit enumeration . The defined values for this 
field are as follows: 
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o 
1 
2 
3 
4 
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Domain 

other 
Land 
Air 
Surface 
Subsurface 
Space 

30.1.1.2 Country. The third field represents the c ountry to 
which a particular platform's design is attributed. Thi s fi e ld 
is a 16-bit enumeration. The defined values for th is field are 
contained in Appendix F. 

30.1.1.3 Specific Platform Definition. Fo r a n e nt ity wh o s e t ype 
is platform, the remaining fields uniquely define a ll pla t f orms 
under the headings of Category, Designatio n, Model a nd Ser i es . 
The defined values for these headings are contai ned in Append ix 
H2 Section 30.1. 

30.1.2 Munition Kind. The Munition entity kind r efers t o types 
of munitions such as missiles, ballistic r ounds , bullets and 
torpedoes. Fields used to uniquely describe mun i ti on s are 
detailed in the paragraphs that follow. 

30.1.2.1 Doma i n. The second field defines the domai n of t he 
target entity for which the munition is intende d. This f ield i s 
an 8-bit enumeration. The defined values f o r thi s fie l d are as 
follows: 

Field Value 

o 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

Doma in 

other 
Anti-Air 
Anti-Armor 
Anti-Guided Munition 
Anti-Radar 
Anti-Satellite 
Anti-Ship 
Anti-submarine 
Battlefield Support 
Strategic 
Miscellaneous 

30.1.2.2 Country. The third field represen t s t he coun try to 
which a particular munition's design is a tt r ibuted . This field 
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is a 16-bit enumeration. The define d values f o r thi s field are 
contained in Appendix F . 

30.1.2.3 Specific Munition Definition. Fo r a n e ntity whose kind 
is munition, the remaining fields uniquely de f ine all munitions 
under the headings of Category, Designation, Model and Series. 
The defined values for these head i ngs are conta ine d i n Appe ndix 
H2. 

30.1.2.4 Fuze and Warhead. Munitions are f urthe r def ined in 
terms of their Fuze and Warhead. The va lues pre s e ntl y d e f i ne d 
for the se fields are contained in Append i x B. 

30.1.3 Li fe Form Kinds. The Life Form ent ity k ind refers to 
Dismounte d Infantry, Scouts, SEALS o r other pedes t rian s o l die r s . 
They are treated in a manner similar to pla t fo r ms s ince t hey can 
move and can launch munitions. Fields used t o uniqu e l y def ine 
life forms are detailed in the paragra phs t ha t follow . 

30.1.3.1 Domain. The second field 
This field is an 8-bit enumeration. 
field are the s a me as for platforms 

de f ines a life fo r m' s Doma in . 
The def i ned val ues for this 

(see 30 .1. 1 .1 ) . 

30 . 1.3.2 Countrv. The third field de fines a life form ' s country 
of origin. This field is a 16-bit enllmera t ion. The de f ined 
values for this field are found in Appendi x F . 

30.1.3.3 Specific Life Form Definition. Fo r a n e nt i ty whose 
kind is life form, the remaining fields will u n i que l y def ine a l l 
life forms under the headings of Catego r y , Designa t ion, and 
Number of Individuals8 • The last a -bit field is unused a t this 
time and shall contain the value zero. The defined values for 
these fields are as follows: 

8Th e fi e ld specifying the Numbe r of Individuals a l lows 
representa tio n of one or mo re life form s using one PDU. 
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Kind Dom Count Cat Desig Num Unus ed 

4 Lifeform 

o 
1 

2 

3 

other 
Land 

See Appendix F 

Air 

o Other 
1 Dismounted Infantry (with) 

o Other 
See Note 1* 

Number of indiv. Li fe Fo r ms ** 

Unus e d 

See Appendix F 

Surface 

o Other 
1 Parachutist (with) 

o Other 
See Note 1* 

Numbe r o f indiv . Life Fo r ms ** 

Unu s ed 

See Appendix F 

o Other 
1 Swimmer (with) 

o Other 
See Note 1* 

Number of indiv. Li fe For ms* * 

Unu s ed 
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Kind Dom Count Cat Desig Num Unused 

4 Lifeform 

3 Surface (cont) 

4 

5 

See Appendix F 

2 Occupied life raft 

o Other 
1 TBD 

Number of indiv. Life Forms** 

Unused 

Subsurface 

See Appendix F 

Space 

o Other 
1 Diver (with) 

o Other 
See Note 1* 

Number of indiv . Life Forms** 

Unused 

See Appendix F 

o Other 
1 Astronaut (with ) 

o Other 
See Note 1* 

Number of indiv. Life Forms** 

Unused 
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* Note 1. Weapon designations will be specified using the Life 
Forms weapons designation table in Appendix H2. 

** Note 2. Number of Life Forms: 

1-100 
101 
102 
103 
104 
105 
106 
107 
108 
109 

Number of individual Life Forms 
Fire Team 
Squad 
Platoon 
Company 
Battalion 
Regiment 
Division 
Corps 
Army 

30.1.4 Environmental Kinds . The Environmental e ntity kind 
refers to clouds, smoke and biologics. Fields used t o uniqu e l y 
define environmentals are detailed in the paragraph s that fo ll ow . 

30.1.4.1 Domain. The second field defines the d omain in whic h 
the environmental exists. This field is an 8-bit e nume r at i on . 
The defined values for this field are the s a me a s f o r plat fo r ms 
(see 30.1.1.1). 

30.1.4.2 Country. This field is unused f o r env iro nme ntals a nd 
shall contain the value zero. 

30 . 1.4.3 Specific Environmental Definition. For an e ntity whose 
kind is environmental, the remaining fields will unique l y 
describe all environmentals under the headings o f Ca t e g o r y , a nd 
Size. The last two fields are unused at this time a nd sha ll 
contain the value zero. The defined values for the s e head ing s 
are as follows: 
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Kind Dom Count Cat Size Unused Unused 

I 5 Environmental 

0 other 

I 1 Land 

Unused 

I 0 other 
1 Smoke 
2 Fog 

I 3 Dust Cloud 

See Note 1* 

I 2 Air 

I 
Unused 

0 other 
1 Smoke 

I 2 Fog 
3 Flock of Birds 
4 Cloud 

I 
5 Cloud With Rain Falling 
6 Cloud With Snow Falling 

See Note 1* 

I 3 Surface 

I Unused 

0 other 

I 
1 TBD 

See Note 1* 

I 4 Subsurface 

Unused 

I 1 Thermocline 
2 Knot 
3 School of Fish 

I 4 Whale 
5 School of Shrimp 
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Kind Dom count Cat Size Unused Unused 

5 Environmental (cont) 

5 Space 

Unused 

o Other 
1 TBD 

See Note 1* 

* Note 1 Size 

o 
20 
40 
60 
80 
100 

Other 
Very Small 
Small 
Medium 
Large 
Very La rge 

30.1.5 Cultural Feature Kind. The Cultura l Feature e nt ity k ind 
refers to engine ering, wea pons, and natura l ef f ect s . These 
include craters , e arth mounds, and vehic l e tracks . Fie l ds used 
to uniquely identify cultural features a r e deta il e d i n t h e 
pa ragraphs tha t f o llow. 

30.1.5.1 Domain. The second field de f ines the d omai n in which 
the cultural fe a ture e x ists. This fi e ld is a n 8- bit enumeration. 
The defined va lue s for this field a r e the same as for p l atforms 
(see 30.1.1.1). 

30.1.5. 2 Country. This f ield is unuse d for c ul tural features 
and shall contain the value zero. 

30.1.5.3 Specific Cultura l Feature De f in i ti on. Fo r a n e n t i t y 
whose kind is cultural feature, the remaining fi e lds will 
uniquely define a l l cultura l features under t he h eadings of 
Category and Si ze . The l ast two fields are u nused at th is time . 
The defined v a lues for the s e headings are as fol l ows: 
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Kind Dom Count Cat Size Unused Unused 

5 Cultural Feature 

o Other 
1 Land 

Unused 

2 Air 

Unused 

3 Surface 

o Other 
1 Bridge-concrete-two lane 

See Note 1* 

2 Bridge-concrete-four lane 
3 Bridge-truss-two lane 
4 Bridge-truss-four lane 
5 Bridge-suspension-two lane 
6 Bridge-suspension- four lane 
7 Building-one story 
8 Building-two story 
9 Building-three story 
10 Building-four story 
11 Tracks-tank 
15 Crater 
1 6 Ditch 

o Other 
1 TBD 

I Unused 

I 
I 
I 
I 
I 

o Other 
1 oil Derrick 
2 Buoy 
3 Pier 

1 81 



DRAFT 

APPENDIX H1 

Kind Dom Count Cat Size Unused Unused 

5 Cultural Feature 

4 Subsurface 

Unused 

0 Other 
1 oil Derrick 
2 Buoy 
3 Sunken Ship 

5 Space 

Unused 

0 Other 
1 TBD 

-------- --------------------------------- ------------------------
*Note 1: 

Entity 
o 
20 
40 
60 
80 
1 00 

Size 
Other 
Very s mall 
Small 
Medium 
Large 
Very large 
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