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General Interoperability Requirements

4.13 Interoperability

OneSAF will beinteroperable with constructive,
virtual, and live smulators and ssmulations such that
a ssimulation environment is created so that no object
In any one simulation enjoys an advantage or
disadvantage dueto the ssmulation in which it resides
(e.g., afair fight).
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e 4.13.1Constructive Simulations

OneSAF will beinteroperable and have the ability to connect with constructive
simulations. OneSAF must interoperate with the version of ACTSfielded at the
time of OneSAF FOC asdefined in DOD 5000.59-M, DoD M & S Glossary, and be
capable of the following specific interactions:

a. Correlation of terrain modelsto ensure common location acr oss
simulations;

b. Arbitratediffering levels of resolution to ensure a level playing field (also
known as" fair fight");

c. Negotiateresolution of attrition and kill removal between dissimilar
entities;

d. ResolveLOS between entitiesin the separate simulationsin arealistic
manner;

e. Migrateindividual entities acrossthe simulation boundaries (move from
OneSAF to ACT S and vice ver sa);

f.  Arbitrate aggregation/disaggregation between the two simulationsto
maintain the level playing field;

g. Correlatedatabasesto correct for differencesin physical measurement and
methods for quantification of database elements; and

h. Resolvedifferencesin thefidelity of individual models between the two
simulations.
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ACTS Interaction | nteroperability
Requirements

4.13.1 Constructive Smulations

... Operatorswill see no differencein stimulation and interaction with units portrayed in
either ACTSor OneSAF.

OneSAF will have the capability to represent aggregate unitsin ACTS, (or in special cases as
individual platforms) as a unit decomposed into individual platformsand command entities.

— For example, a platoon that is represented in OneSAF will have the same representation
of type and quantity of weapon systems (to include lethality and vulnerability
characteristics), personnel, supplies (Class |1, IV, and V), condition (alive, mobility-kill,
etc.), asthe platoon represented in the constructive smulation (ACTS).

In addition, minefields and breaches to minefields will have a consistent representation in
both ACTS and OneSAF.

Also included isthe consistent portrayal of weather and battlefield phenomenology.

A BLUFOR/OPFOR unit in OneSAF will be ableto detect, engage, and attrit an
OPFOR/BLUFOR unitin ACTS.

OneSAF must accept Situation Awar eness (SA) passed from ACTS.

Where appropriate a unit in OneSAF will provide to, and accept from, aunit in ACTSall
classes of supply and personnel.
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Virtual Simulation Interoperability
Requirements

4.13.2 Virtual Smulators

OneSAF will have the capability necessary toretire CCTT and
AVCATT SAF and be used by the CCTT and AVCATT manned

modules.

Unitsin OneSAF will have the capability to interact with
CCTT/AVCATT manned modules.

— For example, a OPFOR unit in OneSAF will be ableto detect,
engage, and attrit a CCTT/AVCATT manned module with
sufficient fidelity to ensure a fair fight

— Whereappropriate, a BLUFOR unit in OneSAF will be able

to provideto, and accept from,a CCTT/AVCATT manned
module all appropriate classes of supply and personndl;

e e.g., acargoaircraft could move troops and ammo from point A
toB in AVCATT and provideit toaunit in OneSAF.
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Virtual Simulation Interoper ability
Requirements (cont.)

4.13.2 Virtual Simulators

...Physical characteristics of the Battlespace, for all Army Universal Task List
(AUTL) categories, will be consistently portrayed for both CCTT/AVCATT
manned modules and OneSAF.

— For example, minefields and breechesto minefields will have a consistent
representation in CCTT/AVCATT and OneSAF.

— Alsoincluded isthe consistent portrayal of weather and battlefield
phenomenology.

CCTT/AVCATT manned modules and OneSAF will have equal fidelity in the
stimulation of C4l systems.

Operatorswill see no differencein stimulation and interaction with units
portrayed in either CCTT/AVCATT or OneSAF.

OneSAF computer generated forceswill beableto ‘tag’ onto thevirtual
simulatorsand ‘follow theleader’ for coordinated group execution of combat
missions
— (i.e. formation flying, battle position occupation, attack by fire position
occupation, and engagement area direct fire operations.)
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OneSAF Simulation Engine Capability

OneSAF distributed ssmulation,
including inter operability with

other smulationsand live Client Component
systems, isimplemented using
the OneSAF Simulation Services

component within the OneSAF oueies ,
Su ppor t |_ ayer Interest Registration E Events
_ CreateBvent| 0 Simulation Objects
Create/M ﬂg:&?:g;?gggﬁ E State Transition Notification
— Providesa Simulation SavefRestore Checkpaint

Enginefor OneSAF
including time and event
management

Scenario Data ’J

Simulation

Simulation

PAIR . Checkpoints Output
Runtime Data .J Services Replcj)siltjory

— ProvidesRTI and DIS

inter face services

Published Simulation Objectsj
. Events / Attributes

— Providesstandaloneand

distributed smulation l

capabilities “sorp |

— Supportssimulation
checkpoint
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» The SORD providesthetransparent network distribution capabilities
for OneSAF

— A virtual databaseto support distributed smulation
* Existsin-memory during the event phase
e Maintained by the Simulation Servicesinfrastructure

e TheSORD containsshared

— Battlespace smulation objects

* Platforms, units, dynamic environment objects (smoke clouds,
obstacles) missions, orders, and reports

— Simulation control objects

« Allowstoolsand other applicationsto participatein the simulation I:: - T=
infrastructure and interact with battlespace simulation objects - = |
The SORD supportsinterest management : SORD j'
— Each SORD client can accessthe data in the databaseif it has ————
properly expressed interest with theinfrastructure for those
obj ects

The SORD supportsruntime access to simulation objects

— Persistent over time, supporting query, notification, modification,
and deletion

e« The SORD supportsruntime accessto smulation events

— Trangtory, and made availableto interested clientswhen
processed accor ding to their scheduled event times
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Models Models

Simulation Simulation Simulation
Services Services Services

Messaging Messaging Messaging
Services Services Services

Messaging
Services

----- Simulation
Services

Stealth Tool
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e The SORD isimplemented in three
parts

— TheObject Database (ODB)
providesthe low level capability
to distribute objectsand
interactions acr oss the networ k

— TheRuntime Data M odel (SORD)
(RDM) defines the networ k
objects and interactions used by

Simulation Object
Runtime Database

Model / Tool
Component

Object Database Managers (ODM)

OneSAF SORD Implementation

Client (Wrapper) Objects

en
Client
Object

OneSAF torepresent and

Cc2
control the battlespace Manager

Sides&
Forces
Manager

Entity
Manager

Control
Measures
Manager

Application
Management
Manager

— TheObject Database M anager Runtime
(ODM) layer containsindividual e
manager sthat represent rich (RDM)
objects and events used by tool
and modeling clients

* These managersmap therich
objects and eventsinto RDM
objects and interactionsthat are
distributed through the ODB

e TheSORD relieson OneSAF
Messaging Servicesfor efficient
network delivery of distributed data

Messaging
Services

Object Database (ODB)

I Implements Network Model

10
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Purpose of the Object Database

The Object Database (ODB) trandlates the Runtime Data M odel
(RDM) into a Network Transport model

— Runtime Data M odédl describes publicly available information
that flows around a OneSAF System instance

— Network Moded describesthe physical packaging of that
Information to transport it between nodes, across the networ k

The Object Database supports persisting RDM information in
two ways.

— Short term, binary form for temporary checkpoints

— Longterm, XML based form for
« Maintaining between versions of the system
» Sharing with external clients of OneSAF

Provide a pure Java collection of objectsto communicate state
between simulation nodes

11
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e Supportsobjectsand interactions
— Objects
» Definethe state of something
* Perdgst over time
» Can refer to other objects
» Cannot refer to interactions

— Interactions
» Convey an action
* Arenot persisted
» Canrefer to ODB objects
o <Cannot refer to other interactions>

| mplemented as a Java Collection containing the objects stored in the ODB

Requires clients of the ODB to register the types (interface classes) of objectsand interactions
intended to be supported by the ODB

Contains methodsto
— Createan instance of an object or interaction
— Add acreated object to the collection so that it will be distributed
— Fireacreated interaction so that it will be distributed
Uses Java Dynamic Proxies to implement ODB objectsor interactionswhen created

— Theproxiesintercept set and get methods in the ODB objectsto effect distributed object
synchronization

12
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e Canlisten for

— ObjectCreated
* Notification for when objects are created
« Sent to notify nodes of a new object added to the ODB
e Globally synchronous
— ObjectRemoved
» Notification of when objects are removed
« Sent to notify when and object isdeleted from the ODB
» Globally synchronous
— propertyChanged (object level)
« Sent to notify that an attribute (or multiple attributes) have been
changed in an object
» Locally synchronous
— InteractionFired

» Sent to notify that an interaction has been fired (Interaction is
the event sour ce)

» Globally synchronous

13
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ODB Features

The ODB

— Preservesreferential integrity between objects
« Cannot delete an object that ispointed to by another object
» Referencescan only beonelevel deep
» ODbjects cannot point to interactions
— Presentsatype safe, Java interfaceto clientsinstead of a bag
of bytes
— Supports Transient Objects
e Transientsdo not get persisted to disk in a save
 Transientscannot bereferred to by other objects
» ApplicationNode object and AllocationObjects are examples

— SupportsPeriodic Types
* Periodictypesarenot sent reliably
» Periodictypesguaranteethey will be updated at a frequent rate

o Consistency of Periodic Typesis maintained by sending the
entire object for each attribute update (normally the ODB just
sendsthe attribute)

— Supportsregistration of dynamically created types, called
synthetic types

14
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ODB attribute update send: 0.7 milliseconds

 ODB attribute updateround trip (between multiple
nodes) time 5-7 milliseconds heavily loaded

— A bigdriver here appearsto bethread switching
latenciesin the OS kernel

15
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Runtime Data Model (RDM)

“Theruntime data describes what simulation objects and events can be created
and distributed by the ssimulation engine. In addition, the runtime data specifies
which attributes are valid for each ssmulation object and event.”

— 3.52PLASVolumell

Significance
— The RDM deter mines what objects and eventsarein the battlespace, aswell

asthe objects and events (interactions) that control or managethe
battlespace

» |t establishesour effective Simulation Object Model (SOM), in HLA parlance

— TheRDM isthebasisfor internal model development
« The RDM defineswhat ssmulated objectsand interactions ar e available
* Modesareultimately implemented in terms of these objects and interactions
— Update and reaction to changesin object state
— Generation and processing of interactions

— TheRDM isthebasisfor interoperability with external systems
» Simulations, C4l devices, live devices, etc.

16



OneSAF RDM Implementation

 Based on analysis, RPR FOM / DISisthe most mature and richest entity-based data model
generally available and published

— Morethan a decade of data engineering founded on DI S-style inter oper ability
 Though RPR-FOM isagood fit, OneSAF has specific requirementsthat necessitate extension
— l.e, multi-sided relationships
 Though RPR-FOM isagood fit, it isincomplete
— Control Measures
— Command and Control (Orders, Reports)
— Environmental Effects
— OOS-specific Application M anagement
OneSAF approach:
— Base OOSRDM on RPR-FOM
— Extend as necessary, concentrating on incomplete areas
— Keep abreast of other FOMs as input
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ssssss
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» TheRDM isorganized accordingto (I : S|
type of object or interaction W
. s Back v mp - @ Search @Folders = B | B
— C2: Command and Control adiess e S ow
— CM: Control Measure Folders . X_I e 7 i
. . E|--_ rdm ~ | _CVS
— Cntrl: Control interactions B ie Elpsckage.him

\RDMCallForFire. java
{# [RDMENdOfMission. java
RDMLocationReport.java
RDMObser\-’ationReport Java

— Common: Common types

— Coordination: Coordination
interactions

— Env: Environmental objects
and interactions

— Intr: General interactions

—  Mgmt: Application
management objectsand
interactions

— Org: Organizational objects
(units, sides, for ces)

— Phys: Physical objectsand
interactions (entities, fire,
detonation, etc.)

— Prediction: Predictive contracts

— Test: Test objectsand
interactions

— User: Scriptable user events

hd IR |

Type: JAYA File Size: 8.34 KB [g34 ke =ty Computer

S

(I.e, create entity)

18
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Each RDM Object or Interaction
isdefined according to therules of
the ODB

— Defined as an interface class

— Containing attributesthat
are
e Primitives
o Attributable types

(Encodable/ Cloneable /
Externalizable)

* Referencesto other Objects
* Arraysof any of the above
— Documented for purposes of
inter oper ability
* Inthefuture, will be

published in a more human
readable format

The domain objectsrepresent the
internal object model for OneSAF

3 RDMCallForFire.javs - XEmacs

Bl Edt Wiew Cok Ik Cpdons Buffers Java JDE Casses  Sendlie

i [ 71 Cai L Prin Car
BINCmllForFice. jova |

public incerfsoe RPOCaL1FOEFice excends Messzage, Intecopetable (

FEas
T H=turn= th= tmcpet locstion for the TmllPocFics.
+
T Preburn the= tarpet location for the CmllPocFice.
*
public &IC getTargetlocation|| ;

ST
T S=ts the target locatilon for fhe CallPorFive.
L
T fperam cargetlopation the target locatiom far Ehe CallForFive.
s

publip woid sstTargetloration (GCC targetLoostian) §

S
t* G=C the Lire mizaion Type

T

* frecurn The fire misaion cype

'."
publip FiredissionTypaEnum getFirefisaionTyes ||

.Ill”
T Sm=b the fire mimmion type
T

* BprRram fwWType The Ilre misalobh type.
o
public vold gecFlreMissionType (FirePiaalonTypelnum LoType) &
R

T (=t the target oumb=c. Thi= 13 =tor=d == a =trcing becsuss=
* The forwat im 2 Rlpha + inT.

B

T frecurn The carget mumber.

L
public String getTergetiumses ()

FES
* Jer The TArgern oumber. Thiz ia scored az & JcEing becsuse
T the farmat is 2 Llpha + 1kt.

v

* fpmcam cargsclumber The target muarber.
L
public wvord a=tTargetlivunber |Strinog targe=tHumber] ;

______ XEmac=: RDHCallForFice.java

|JDE Senpmtor Font ibboevi—--26%-—-[732] —=———

i

Fenaror mloor mods ensbled
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« Managersprovide alayer
between applications (clients)

and raw transport objects -
(RDM Obj ects) | Modeis Benaviors, Tools E
Client (Wrapper) Objects
- Cr eate Domain Specific Services Clierft Model___Offersup | %
— Destroy {52
— Collection

* Including Area of

c2 Sidesg Enity | Unit contro ppiication
e | v
Interest (AOI) binning RDM
O

. = %Tran Model
e For abstraction, managers T
provide client (wrapper)

objectsthat encapsulate the
transport objects
Netwark Model

OoDB

— Wrappersintercept sets
and getsand trandates
them to setsand getson
thetransport objects,
with appropriate packing
and mapping

20
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Interfacing to OneSAF

Within OneSAF, thereare
three ways a component
can tap into theruntime
distribution
— Use Messaging Services
to tap into the networ k
mode

— Usethe ODB and the
RDM totap intothe

data-only transport
model

— Usethe ODMsto tap
into theinternal rich
objectsand services
provided by the client
model

Higher levels of interface
provide higher levels of
service and closer coupling

Model / Tool
Component

Simulation Object Client (Wrapper) Objects

Runtime Database Eﬂ&l
(SORD) | Glen

4 Client
Object

Object Database Managers (ODM)

Sides&
Forces
Manager

Control Application
Measures Management
Manager Manager

Cc2
Manager

Entity
Manager

Runtime
Data
Model
(RDM)

Object Database (ODB)

Messaging
Services

I Implements Network Model

21
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HLA Interoperability Requirements

4 Capabilities Required
... OneSAF will bea composable, HLA compliant ssimulation that per mitsthe user to easily

change the scenario, environment, physical models and/or data, and combat behaviorsin
setting up an application and analyze causes of smulation outcomes.

4.9 CorePhysical Models

...OneSAF must be ableto link with higher fidelity and higher resolution modelsvia HLA
allowing substitution of resident OneSAF physical models.

4.14.2.2 AAR

OneSAF must provide the capability to be linked via HL A to the future AAR systems and
have the minimum capability that existsin JANUS plus a stealth capability.

4.14.8.c Standalone

... OneSAF will be developed under HL A and utilize the services of the HLA Run Time
Infrastructure (RTI) for dynamic information exchange with other ssimulations.

22
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OneSAF Interoperability Management

In OneSAF, the Interoperability Manager subcomponent within the
Simulation Servicestapsinto the ODB portion of the SORD to
trangate between the OneSAF Runtime Data M odel (RDM) and
external data models

— Providestranglation at the transport
layer

Simulation Services

Interoperability
Manager

DIS
— Allowsthe ODMs within the SORD

to flesh out the client model asif the e
external objects and interactions Services
wer e nativeto OOS

~~~~~~~~~~~

Published Simulation Objects /
Events / Attributes

DIS
PDUs




OneSAF I nteroperability Management (cont.)
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o Current instancesof the Interoperability Manager provide
gateway capabilities between OneSAF and HL A, and between
OneSAF and DIS

e Futureinstanceswill provide gateway capabilitiesto CTIA,
TENA, FCS, etc.

Simulation Services

Interoperability

Manager -

fiooo-oo% [ EE——— Objects / Auto-generated
i SORD ) E‘_ Events / Attributes HLA Mapping System
o Mapper Classes Composition
J Repository

RTI

HLA Objects
HLA Interactions

24
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ILA Interoperability Management

Because HL A supports multiple data models as defined by the particular Federation Object
Model (FOM) used in afederation, OneSAF provides a GUI-based Feder ation Development
Tool (FDT) to allow usersto specify feder ation-specific mappings between the OneSAF

RDM and a particular federation’s FOM

FDT uses code generation to construct the softwar e mappings based on user inputs

FDT supportsthe generation of
an Object Model Template
(OMT) formatted description of
theinternal OneSAF Simulation
Object Modd (SOM) (I.e, the
RDM)

— Providesastandard
mechanism to inform other
federates of OneSAF’'s
SOM (l.e., itsFOM
preference)

FDT supportsthe generation of

an OMT description of the

actual FOM OneSAF intendsto

map to, based on the user-

specified mappingsfor this

feder ation

— Providesastandard

mechanism to sharethe
FOM with other federates

External
FOM
(OMT Format)
I~

Runtime
Data
Model

(RDM)

System
Composition
Repository

OneSAF SOM

Federation Exported
Development OM?%'V' t
Tool ( ormat)

Auto-generated

Mapping
Classes

25
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Other ssimulations can inter oper ate with OneSAF by:

— Interfacing internally via any one of the 3
Interfacing levels
* Network leve
e Transport level
e Client leve

— Interfacing externally using ssmulation
Inter oper ability mechanisms
« HLA
 DIS

— Interfacing externally using other interoperability
mechanisms supported by OneSAF

e Inthefuture CTIA, TENA, FCS, etc.

26
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« 413.3Live

OneSAF will stimulate and be stimulated by Army
C4l systems and will support real-time mission
execution.

— At thetactical level, ABCSincludesboth the
ATCCSand FBCB2.

— OneSAF will represent and stimulate both ATCCS
and FBCB2 in a manner that emulatesthereal
wor ld information flow between vertical echelons
of command and horizontally across echelons.

27
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C4l Interoperability

The OneSAF C4l Adapter provides
inter oper ability between OneSAF and real-world
C4l devices

Trandates ordersand reports between C4l-native
mechanisms and command and control objectsin
the RDM

— Orders
— Reports
— Missions
— Control measures
— Etc.
Trandation istwo way

— OneSAF RDM objectsto C4l ordersand
reports

— Cd4l ordersand reportsto OneSAF RDM
obj ects
Oncea C4l order or report istrandated to an
RDM -level order or report, it can be distributed
within OneSAF and picked up by the appropriate
C2 Managersat the ODM level

— Modelsor toolswill react to these asif they
wer e natively generated

28
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Future (P3l) I nteroperability
Requirements

e 6.9.1 Virtual Smulators.

OneSAF will have the capability to be used by the SE Core (CATT Family)
manned modules.

Unitsin OneSAF will have the capability to interact with SE Core manned
modules. For example, an OPFOR unit in OneSAF will be able to detect,
engage, and attrit a SE Core manned module with sufficient fidelity to ensure
afair fight. Where appropriate, a BLUFOR unit in OneSAF will be ableto
provideto, and accept from, a SE Core manned module all appropriate
classes of supply and personnel; e.g., a cargo air craft could move troops and
ammo from point AtoB in AVCATT and provideit to aunit in OneSAF.

Physical characteristics of the battlespace, for all AUTL categories, will be
consistently portrayed for both SE Core manned modules and OneSAF. For
example, minefields and breechesto minefields will have a consistent
representation in CATT and OneSAF. Alsoincluded isthe consistent
portrayal of weather and battlefield phenomenology.

SE Core manned modules and OneSAF will have equal fidelity in the
stimulation of C4l systems. Operatorswill see no differencein stimulation
and interaction with units portrayed in either CATT or OneSAF. OneSAF
computer generated forceswill beableto ‘tag’ onto the virtual ssmulators
and ‘follow the leader’ for coordinated group execution of combat missions
(i.e. formation flying, battle position occupation, attack by fire position
occupation, and engagement area direct fire operations.)

29
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Future (P3l) I nteroperability
Requirements (cont.)

6.9.2 Live.

— OneSAF will bedirectly linked to real-world C4l systems and will
support real-time mission execution. OneSAF will beinteroperable
with ABCS. OneSAF must link with live and real-time casualty
assessment systems. OneSAF will accept ordersfrom thereal world
C4l systems (analog and digital) so that it istransparent to the C4l
system operator and ssimulation users.

6.9.3 Other C4l Systems.

— OneSAF will be capable of accessing infor mation derived from
mission planning in the Air Force Mission Support System (AFM SS)
and the derivative Aviation Mission Planning System (AMPS).
OneSAF must model the capabilities of Army Airspace Command
and Control (A2C2).

6.9.4 Combat Training Center (CTC) Objective I nstrumentation System
(OIS) Interoperability and Home Station I nstrumentation System
(HSI'S) Interoperability

— OneSAF will beinteroperablewith live entities such as Combat
Training Center/Home Station I nstrumentation System
(CTC/HSS).

30
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Backups
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ODB Meta-M odel

1. ODB Objects and

* Interactions are defined by 1
or more Java interfaces that
<<Java>> 0..n specify attributes using the
<<OneSAF>> <<Java>> <<Java>> <<Java>> <<Java>> — .. Java Beans property
AbstractEnum String boolean float double PrimitiveType conventions.
0..n
<<Java>> <<Java>> <<Java>> <<Java>> on

byte short int long ‘ <<Java>>
Interface

3. Java Primitive types can be used as attributes of ODB Objects and

Interactions. Primitive values are considered immutable, and are always
passed using copy semantics. Included in the set of primitive types is the 1.n
OneSAF AbstractEnum, which is used to represent enumerated values. ’
AbstractEnum is patterned after an enumeration design anticipated to
become part of Java 1.5. <<Java>> 0..n o.n
Array S <<ODB>> <& <<ODB>>
0.n ODBObject ODBlInteraction
7. Arrays of Primitive types, -
Attributable types, or ODB objects 6. Objects can refer to
are supported as attributes for ODB 0..n Objects, and
Objects and Interactions. Interactions can refer
to Objects.
0..n

<<Java>> 0.n
H Array ’ <<ODB>>
—@| AttributableType | ¢,

2. ODB Objects and Interactions contain attributes that are:
1) Primitive types T
2) Attributable types 0..n 0.n
3) ODB Object references
4) Arrays of the above 0.n
L 4

4. Attributable types are complex types ‘/‘V\‘
that implement the Encodable,
Externalizable, and Cloneable interfaces. <<OneSAF>> <<Java>> <<Java>>

8. Aggregatio_n ) is Qistinguished Attributables can be arbitrarily deep, but Encodable Externalizable Cloneable
from composition (0) in that cannot contain references to ODB
aggregations are transmitted as Objects or Interactions. Attributable ) -
references to ODB objects, while types eventually “bottom-out” as 5. Encodable is a OneSAF mechanism to support long-term
composed attributes are transmitted as Primitive types. persistence to XML_ files. Externalizable supports networlf tra_nsport
copies. 7 and short term persistence. Cloneable supports copy, which is used

when getting an Attributable value from an ODB Object or Interaction.

e
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public interface Line {
String get Name();
voi d set Nane(String nane);
Location[] getPoints();
Locati on get Points(int index);

voi d set Points(Location[] points);

voi d set Next Li ne(Li ne nextLine);

Li ne get Next Li ne();

package net.onesaf. services. sys. odb. tester;

"*\\

voi d setPoints(int index, Location point);

_/

ODB Object Example

Objects are essentially collections
of attributes (data)

Defined asan I nterface
— No concrete implementation
specified
— No behavior specified
Attributesidentified by

JavaBeans Interface (gettersand
settersonly)

No support for read-only
attributes

— For each getter, there must
be an equivalent setter

Though not shown in this
example, the objects should
contain javadoc comments so that
the definition of the object can be
published for interoperability

33
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package net.onesaf. services. sys. odb. tester;
public interface Line {

String get Name();

voi d set Nane(String nane);

Location[] getPoints();

Locati on get Points(int index);

voi d set Points(Location[] points);

voi d set Next Li ne(Li ne nextLine);

Li ne get Next Li ne();

\

voi d setPoints(int index, Location point);

_/

Objects must contain attributes
that are

Primitives (int, float, byte,
double, boolean, short)
 E.g,nameisaString
* Includesinstances of
AbstractEnums
Attributables (Encodable/
Cloneable / Externalizable)

Referencesto other ODB
Objects
* E.g,nextLineisa
reference to another Line
object
* References must be at the
top level
Arraysof any of the above

* E.g, pointsisan array of
L ocations



