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C4l Systems
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Adapter Architecture

Simulation
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Functionality Offered:
Ability to interface two way

with the Army Battle
Command System (ABCS).
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Adapter Architecture

Communication
Interfaces

//./
B/
A

[ Functionality Offered:

ABCS Communication
interfaces include

CommServer (GTCS),
socket comms and Email.
All methods allow bi-

directional transfer of data
between the simulation
and tactical systems.
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Adapter Architecture

Functionality Offered:
Currently handles UDP and
TCP. HTTP is a planned
addition. Could easily add
other socket types (FTP, etc.).

C4l Systems Simulation

Socket
Comms
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Adapter Architecture

Mapper Manager

C4l Systems Simulation

Functionality Offered:
Maps data from one format to
equivalent in another format.
Required to convert internal
simulation data into data that
is valid for a tactical message.
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Adapter Architecture

Simulation

C4l Systems _ _
Functionality Offered.:

«Controls the threads that
perform the actual work being
done within the adapter.
*Translation
*Transmission

Task Manager
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Adapter Architecture

ﬁunctionality Offered:
Translation process broken
up into generic work parts.
Allows the translation of
simulation data formats into

&Ectical representation.

Simulation

Adapter Engine
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Adapter Architecture

Message Router

Simulation

C4l Systems

Functionality Offered:

Template allows configuration of:
*World Comms or Sim Comms
modes

*Protocol interfaces

*Allows dynamic connections to
simulation

oIf one adapter instance goes
down others can assume its
workload until it is brought back
online
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Adapter Architecture

C4l Systems Simulation

;
Functionality Offered:

Plugins allow the C4l Adapter
to perform basic modeling or
other functionality. Designed
so that any task can use.
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Adapter Architecture

ﬁunctionality Offered:
Performs performance
monitoring and logging of
the adapter. Allows remote

control of the adapter via the
ca SyS@nitor and Control Tool.

Simulation

Monitor / Logger
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C4l Systems
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Adapter Architecture

Functionality Offered.:
JINI Initialization allows
simulations to dynamically
locate, bind and unbind, to a
C4l Adapter at initialization as
well as run-time. This will also
allow for run-time load
balancing between C4l
Adapters in the future.
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OneSAF C4l Interoperability Operational View
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OneSAF FOC Target ABCS 6.3.6

System Connection Protocol | Message Format
MCS Email SMTP, POP3 | Planner Attachments (XML files)
CommServer TCP/IP USMTF2000, JVMF (FBCB2
DCX2)
MCS-Light CommServer TCP/IP USMTF2000, JVMF  (FBCB2
DCX2)
CSSCS Email SMTP, POP3 | Planner Attachments (xml files)
CommServer TCP/IP USMTF2000, JVMF (FBCB2
DCX2), CSSCS stovepipe
USMTF-like
ASAS-RWS | Emall SMTP, POP3 | Planner Attachments (xml files)
CommServer TCP/IP USMTF2000, JVMF (FBCB2
DCX2)
ASAS-Light | CommServer TCP/IP USMTF2000, JVMF  (FBCB2
DCX2)
AFATDS Email SMTP, POP3 | Planner Attachments (xml files)
CommServer TCP/IP USMTF2000, JVMF (FBCB2
DCX2), AFATDS stovepipe VMF
Package 11
FAADEO Socket UDP/IP FDL
FBCB2 Socket UDP/IP, JVMF (FBCB2 DCX2)

TCP/IP




Mappers: Development and
Execution

Runtime Translation

. Interaction Mapper | Interaction .
Interaction IZ> dentified PPET | ranslated IZ> Interaction

Pre-Exercise Creation _
Load Mapper at Runtime
Mapper Generator Tool

GUI, Drag-n-drop, modify existing, reuse
enum mappings & converters; XML output

“Converters”, —I

Existing Mappers user
' interaction ¥ a -
5 Mappers E:> .
:" If‘> Converters Repository
Java representation: |:>

CMP, OneSAF C2DM present attributes via Java reflection

“from” ﬁ ﬁ “to”

Interaction Interaction




OneSAF C4l Mapping Tool

Graphical Interface that allows non-programmers to
visualize and “map” between disparate types of data
« [Easy to use drag and drop capabilities

Supports reusable converters that can be shared and
strung together to normalize

Enumeration mappings can be performed once and
reused by different mappers

Provides the capability to open and edit existing
mappers

All mapping are stored in XML files that can be hand
edited if needed.

Has already proven value by allowing OneSAF
KA/KE personnel to create enumeration mappings
that can be used directly by the Adapter
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Questions?

Please Contact:

Steve Lopez-Couto
stephen.lopezcouto@peostri.army.mil
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OneSAF C4l Adapter Overview

Functionality

Description

Task M anager Onetask manager with a configurable number of
worker threadsin a pool to execute tasks.

Tasks Tasks areisolated into logical work groups. Work
groups can be easily extended or new work groups
created, when needed.

P| ugi ns Allowsthe C4l Adapter to perform basic modeling or

other functionality; interface mechanism built into the
adapter for all tasksto utilize, if needed.

JINI initialization service

Allows ssimulationsto dynamically locate, bind and
unbind, to a C4l Adapter at initialization aswell asrun-
time. Thiswill also allow for run-time load balancing
between C4l Adaptersin thefuture,

| nitialization

Reduction of data needed per device, common data put
in templates, processed at initialization of the Adapter
vs. runtimeinitialization. Cleaner interface facilitating
easier reuse and extensibility.

Singleton applicationsvs.
each interface manager
having own copy

Theimplementation of the Task Manager and Tasks
enabled further reduction in the number of threads and
processes competing for system resources. | mplemented
singletons for the following: Protocol I nterfaces, the
Trandator, CMP Interface, Task Manager, I nteraction
Manager, and the M essage Router

Testina Capability

Test driversand stubs developed to test the C4l Adapter




OneSAF C41 Adapter Overview,

continued

Functionality

Description

Decoupling of
iImplementation details
from the C4l Adapter
framework

The Protocol Interfaces are specified in a Template and
may be easily added, removed, or modified. M essage
router classalso configurableviaa Template which
gpecifies both a World Comms and Sim Comms class.
Simulation C4l Device classimplemented for each unique
simulation, bindsto the correct C4l Adapter viathe JINI
Initialization Service.

Genericizing of the socket

Socket Comms implemented to handle any socket type
communications such as UDP, TCP, unicast and

types comms multicast. Easily extendablefor http or other socket type
communications. Maintenance and extensibility greatly
enhanced.

Perfor mance Reduced number of threads, elimination of all polling,

| mprovements class pooling.

Reusability | mprovements

Cleaner initialization, additional decoupling from the
simulation interface, dynamic discovery of servicesvs.
defined in data files, decoupling of the publisher /
subscriber interface, plug-in capabilities

Performing Checkpoint
without pausing the C4l
Adapter

Only components that have checkpoint data register with
the checkpoint service. Theinitiation of checkpoint does

not haveto traversethe entire C4l Adapter for the
checlknoint to occtir  Thoece comnonente that reni of or ed
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\\2 | I-\Uclplbl UVCCIVITCVY,
continued

Functionality

Description

Protocols supported

CommServer (GTCS), email, socket comms (TCP, UDP,
Multicast, future HTTP)

Generic Trandation
capability

XML based Mappers and breaking up the translation
process into generic work parts (Abstraction,
Conversion, and Induction) allow trandation of anything
to anything

Lightweight Simulation
| nterface

Clearly defined API interface, connection to C4l
Adapter Main via JINI or SSL

Built in Performance and
Monitoring I nformation
availability

Ability to turn on / turn off performance monitoring
collecting and logging

Monitor and Control
functionality

Allowsthe monitor and controlling of any C4l Adapter machine
from any other machine on the network. Provides monitoring of
thefollowing infor mation:

*C4l Devices connected

enumber of messages being processed
enumber of messages waiting to be processed
sthread status (idle, or task name working on)
*C4l Adapter name

*host name

| P address of the machinethe C4l Adapter isobtaining tactical
servicesfrom (TOC BS)

O TMIRANLL et b e I




OneSAF C4l Adapter Overview

Common C4l Adapter
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Task Manager

Configurable number of threads available in the Thread Pool
The different queues and flags keep all the messages in order by order received,
device and direction

Step through of the tasking process:

1. Task Creator creates atask, goes to the Hold Queue

2. If worker threads available, move to working queue, assign worker thread for
execution

3.  Theworker threads perform whatever action is assigned to the Task, primarily
translation

4.  When the worker thread has finished his task, will notify the Supervisor Thread
he’ s ready to do more work, goes back to the thread pool

5. Thetask remainsin the Working Queue until his“finally flag” is set. Theflag
cannot be set if atask isin front of it for the same device and direction (l.e.
AFATDS Inbound). Preservesthe order of messages received.

6. Once put in the Finally Queue, the task is delivered to it’ s final destination
which could be a Plugin application.
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Hold Queue

1. If Worker
Threads are
available, move
1o working quete
and assign it toa
worker thread for
execution.

Working Queue

Each Taskhasa
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3. The postExecuta
method of the:
WorkerThread will sei
the Task to finished
and notify the
Supervisor he's ready
ta do more work.

| | work and this just
delivers the message
ta the final
destination. The
Task may have a
==

The Finally Thread
exaclies the

task fimally method.
This will perform the
final delivery of the
message, This
alkows us to have the
worker thread
perform 95% of the

specified Plugin to
deliver to instead,

This design keeps all the
messages In order by device and
direction. It uses the CdlFactory

for the ThreadPool. Al tasks
also use the CdlFactory.




OneSAF C4l Adapter Initialization

Characteristics of the C4l Devices connected to stored in Templates, read in at
Initialization

Configuration Options include:

. Sim Comms or World Comms

. Number of Worker Threads

. Logging Levels (including logging of performance data)

Initialization activities started at bootup include:

. CPI creation of the C4l Adapter Infrastructure: Supervisor Thread, Worker
Thread creation, Message Router, Interaction Manager

. If Sim Comms (l.e. all communications must go through the simulation), call
registerAllExternals C2R API (make the C4l Adapter the recipient for all
external TOC traffic)

. Initialization of GTCS, CMPInterface

. L oading of all Template data

When the simulation isinitialized, each SImC4lDevice (simulation representation of
C4l device) will bind itself to the correct C4l Adapter viainitialization data that
specifies URN, CPI ID

. Returned handle to the M essage Router immediately so do not hold the
simulation thread of control

. If World Commsistrue (allow live tactical comms, only route to simulation if
entity issimulated), call RegisterRole C2R API for this device

. Register the device with the Task Manager class



e Worker Thread

FORCES

C4l Adapter Initialization

1-1. CPI creates the
infrastructure, .

CPI Initialize
. : : 2-1. Each SimC4IDevice (SC} will call
@ Supervisor Thread Simulation bindinterace on the conest CPISystemCortrol.
Initialize Thiswill relum a handle o the MessageRouter
immediately so we minimize holding the
CPiSystemControI simulations thread of execution.

(CommunicationsManager)

Ipferactiopftanagsr

1-3. The Translator
Singleton has all
Mappings.

<4, [f WorldComms
= false, call
registerAllExternals
AP

MessageRouter

1-2, The InteractionManager
qgets a MessageRouter based

on s Template.

1-5. CMPinterface’
Singleton is crealed,
which creates the
necessary classas,

Cdi.properties
WorldComms=true/
false

2-2. The MessageRouter will be given a handle
tothe SimC4IDevice and it's URN because i
implements the deviceBoundObsenver.

%
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-3 FWorldComms =Y,/ feeeeeee ¢
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for this device

...... 24, Register the device with the Task
Manager Queue. This will create the
necessary LinkedList in the Working
Queue. Supervisor will assign work
packages to the comect one based on
orldComms flag (originator or recipient

BT R

The Supervisor thread is created

and set to ready state

A number of Worker Threads are
created in the pool as defined in the
ol properties file,



Distributed Services via JINI

Once the scenario file is loaded, the simulation creates the SimC4lDevices

Each CPI (C4l Adapter) isadvertising it's ID (for example, 1BDE, 1CAV, CPI1 or
whatever).

Each SimC4IDevice has CPI_ID asinitialization data. This D could be changed at
runtime (for load balancing) or could add another C4l Device at runtime.

Each SimC4lDevice uses JINI to find the CPI_ID that it is supposed to connect to. It
then bindsto it's CPI and isimmediately ready to send and receive events.

The Monitor and Control Application also uses JINI services. It can monitor and
control any of the CPIsthat are advertising their ID’ s on the network.



Simplicity of Initialization

(

Distributed Initialization via JINI

the simulation creates the C41

<1_ The scanario file s loaded and
Devicas.

)

C4| Device

ssEr——" W—_iﬂaﬂo

2. When a C4| Device is

a—

created, it uses JINI to find the - &

advertised CPLID. It then binds\r_——/, =i =
toits CPI and is immediately E

ready to send and receive
events

T~ SIMULATION

— C4l Device
— C4l Device
— C4l Device

Advertises
CPI_ID: 1BDE

1BDE TOC 2BDE TOC

4D TOC

Each Sim Object has:

URN

Device Type

Device Version

CRIID

haie:

Metwork drawn is for World

Comms Off mode.




OneSAF C4l Mapper Tool

Functionality | Description
M apper » Completing the original intent of a easy to usegui application that allows
Gener ator non-programmmers to create/ modify “mappers’ that are used at run-time
. to perform the transation between tactical and simulation for mats (and
Application vice versa)
and Mapper | »  Eliminates (or severely limit the amount of) hand creation of mappersand /
Redesign or sections of mappers
» Maximize reusability of Mappers by decoupling to maximum extent
possible, the ssmulation representation of the tactical message, in the
resultant Mapper
» Automated support for the following:
» Enumeration mapping
» Repeating set mapping
» Additional conversion routines
» Eliminatesthe need for the“ CMP generated code”; the “rules’ that this
code contained are now included in the Mapper Generator Application
Reflection engine. At runtime, do not have to execute this CM P gener ated
code.
» Mappesare XML
» Codeneeded to perform atrandation greatly reduced:
» Location report originally took approx. 5000 Java SL OC (206 for
M apper, 4800 for generated code); now takes 102 XML SLOC
» Reduction of transglations needed:

> Oriainal inbound mappina: Bvtearray -> CMP ->CMP-



