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Openskies |ET Guide

This document provides a brief description by example, of the Openskies IET
(Import/Export Table) application programmer interface (API). This example describes
the process of network-enabling your application. A functional VC++ 6.0 project that
implements this example can be found in the samples subdirectory under ExampleFED

Application

First, let us assume that the application simulates the state of an object. This object could
be an aircraft flying around in simulated world, an articulated character, or apiece on a
chessboard. It does not matter.

Here is the declaration of the CAirVehicle class.

class CAirVehicle {
public:

CAi rVehicl e (const char *nanein) {
strcpy(m_ nanme, nanein);

}
~CAi r Vehi cl e (void);

char nane[ 256] ;
doubl e mlatitude;
doubl e m | ongi t ude;
doubl e maltitude;
doubl e mroll
doubl e m pitch
doubl e m yaw;

b

(For simplicity’ s sake, | have made everything public instead of using access functions as
well as hard-coded the length of the name). Every time anew vehicleis created in the
application a new instance of this classis created:

CAi r Vehi cl e *newAC = new CAi rVehicle (“Bob”);

Thiswould create a new aircraft with the name “Bob”. The simulation code in the
application would move Bob around by altering the 6 position/orientation member
variablesin the class. Our task now isto network thisinformation so that other
applications can see where Bob is.



Step 1. Use the Openskies Configure Tool

CybermnetRTI Setup |

General Infarmation I Federation E xecution Detail I Import/Export T ables I

| — Infarmation required by client application

CybemetRTI

II::"“Junk"\E wampleFED Browse. .. |

— |nfarmation required by server

FED File full path

C:sJunkhExampleFED WAircraft.fed Browse... |

— Source File Location

C:\JunkME =ampleFED

Ok Cancel Apply Help

The Configure tool has three tabbed sub-documents of information that you need to
complete in order to create networked objects. Once completed, the Configure program
will automatically generate the configuration and source files needed for your multiplayer
application. The first page simply describes the location of where these files will be
placed. The“Information required by client application” is a configuration file that is
automatically named “ CybernetRTl.ini” and will be placed in the location specified. This
file must eventually reside in the same directory as the application executable does. The
“Information required by the server” is another configuration file called the FED file
(must have the extension .fed) and is fully specified in the second edit box. Thisfile must
eventually reside on each of the network servers or, in peer-to-peer mode, must, like the
CybernetRTl.ini file, reside in the same directory as the main application. Finally, the
“Source File Location” iswhere all the auto-generated source and header (*.cpp and *.h)
fileswill be placed.



CybemnetRTI Setup E3

General Information  Federation Execution Detai | Import/E xpart T ables |

= B Object Root Culing -

ol Bt
- W Interaction Class Roat ¥ Best Effart
Attributes of Mewdbjectl:
Mame | Best Effort
Latitude yes
Longitude yes
Altitude yes
Fiall ez
Fitch yES
' am yes

' | ak, I Cancel Apply Help

The second tab is called “ Federation Execution Detail”. In this page, wefirst define a
new federation object Aircraft. This object defines the packet of information constituting
one update for the state of the aircraft. The fields of this object are to be sent out over the
network for every update. In HLA-speak, the object is known as an “attribute set”.

Adding an attribute is done by right-clicking on the Object Root and selecting add. We
can then similarly add attributes for this attribute set in the list box on the right, by right-
clickinginit. We select Best Effort because this information will be sent repeatedly, and
S0 no one update iscritical. Best Effort is sent using UDP/IP whereas Reliable attributes
are sent using TCP/IP.

Now, in the Import/Export Tables page, we create the C++ classitself, which istied to
the attribute set Aircraft:



CybernetRTI 5etup | x|

General |nformation I Federation Execution Detail  Import/Export Tables |

Selected import/expart table Mame:
II:.-'-‘-.irn:raft

T ables importedd/exported by client:

Chircraft

Object/nteraction

Bircraft

[T | Selectedimport/erpart table iz aninteractio Mare options...

Chircraft wariable list;

" ariable | Type | Map to | Of Attribute Set

rn_Latitude Double Latitude Aircraft

m_Longitude Double Longitude Aircraft

mn_dlhtude Double Altikbde Aircraft

m_Foll Double Roll Aircraft

m_Pitch Double Fitch Aircraft

" E Double ' a Aircraft

(| | ol

k. I Cancel | Apply | Help |

In thisinterface, we make sure to use the same variable names (e.g. m_Latitude) asthe
application. The variableslisted in the “CAircraft variableslist” will be sent out
whenever ClmportExportTable::UpdateAttributeSetsis caled. Similarly, for remote
CAircraft instances, these variables are updated automatically whenever data comesin
over the network. The variables above are added by right-clicking in the variable list box
and selecting add, which will bring up the following dialog box.

Yanable | x|

Mame: | ok, I
Im_Latituu:Ie
Cancel |
Type:
I Double j
—Map to
AttributeSet
I.-'l‘-.ircraft j
¥ Publish
Attribute
Latitude -
I J [T Record




Use thisinterface to define the types for each of the variables and to assign them to the
corresponding FED value.

Step 2: Configure Generated Source Code

The Configure tool will automatically create the CybernetRTl.ini file and the Aircraft.fed
file. Thiswill also create a header file and some class definition for the CAircraft class.
Hereis the auto-generated CAircraft.h header file:

#i f ndef | NCLUDE_AI RCRAFT_H
#defi ne | NCLUDE_AlI RCRAFT_H

#i ncl ude "I ET. h"
const DWORD dwAi rcraft | ET_Doubl eCount = 6;

class CAircraft : public Cl nportExportTable
{

doubl e m Lati tude;
doubl e m Longi t ude;
doubl e m Al titude;
doubl e m Rol I ;
doubl e m Pitch;
doubl e m Yaw,

CDoubl eVal ue m abDoubl eVal ues[ dwAi rcraft | ET _Doubl eCount] ;
public:

CAircraft();

virtual ~CAircraft();

virtual double *Getl| ETDoubl e( LPCTSTR pszNarne) ;

virtual void GetlETID(CIETID & D);
virtual void InportCall backProc(void);

i
#endi f //1 NCLUDE_Al RCRAFT H

The Following is the auto-generated Aircraft.cpp source file:
#include "Aircraft.h"

CAircraft::CAircraft (LPCTSTR pszName, LPCTSTR pszd assNane,
LPCTSTR pszURL)
{

m Latitude = 0.0;
m aDoubl eVal ues[ 0] . m szNane = "m Latitude";



m_aDoubl eVal ues[ 0] . m pVal ue &m Lati t ude;
m_Longi tude = 0. 0;

m_aDoubl eVal ues[ 1] . m_szNane
m_aDoubl eVal ues[ 1] . m pVal ue

mAltitude = 0.0;

"m_Longi t ude";
&m Longi t ude;

m aDoubl eVal ues[ 2] . m szNane = "m Al titude";
m_aDoubl eVal ues[ 2] . m pVal ue = &m Al ti t ude;
m Rol|l = 0.0;
m _aDoubl eVal ues[ 3] . m szNane = "m Rol | ";
m_aDoubl eVal ues[ 3] . m pVal ue = &n Rol | ;
mPitch = 0.0;
m_aDoubl eVal ues[ 4] . m szNane = "m Pi tch";
m_aDoubl eVal ues[ 4] . m pVal ue = &m Pi tch;
m Yaw = 0. O;
m_aDoubl eVal ues[ 5] . m_ szNane = "m Yaw';
m _aDoubl eVal ues[ 5] . m pVal ue = &m Yaw,

}

CAircraft::~CAircraft ()

{

}

doubl e *CAircraft:: Getl ETDoubl e(LPCTSTR pszVari abl eNane)

{
for(DAMORD i = 0; i < dwAircraft | ET _Doubl eCount; i++)

{
i f(! _tcscnp(pszVari abl eNane,
m aDoubl eVal ues[i]. m szNane))
return m aDoubl eVal ues[i]. m pVal ue;

return NULL;
}

void CAircraft:: Getl ETID(CI ETI D & D)

{
_tcsnepy(lI D.mszd assNane, T("CAircraft"),

I|ET_ MAX_ STRING ; // First level category, e.g. cars, boats
I D.mszC assName[ | ET_MAX_STRING -1] = O;

I D. m szAbstract Nane[ 0] = O; /!l e.g. Corvette, Viper
I D. m szl nstanceNane[ 0] = O; /Il e.q.
The_one_that _Doug_is_driving
I D. m szUser Nane[ 0] = O; /1l e.g. Passengerl,
driver, etc.
}

void CAircraft::InportcCall backProc(void)

/1l Add your code here



Y our application must override the function GetlETID to fill in ID.m_szAbstractName,
ID.m_szlnstanceName, and ID.m_szUserName.

Step 3: Integrate Generated Source Code

In the main application, we now derive the CAirVehicle class from this newly created
CAircraft class. In this example, we also take out the CAirVehicle variables since they
are now in the CAircraft class. Another approach would be to create new names for the
CAircraft variables and then write some code to copy them to and from the CAirVehicle

class. Thiswould be useful for dead-reckoning, for example.
class CAirVehicle : public CAircraft {
public:
CAi rVehi cl e (const char *nanein) {
strcpy(m_nanme, nanein);

}
~ CAirVehicle (void);
virtual void GetlETID(CIETID & D);

char nane[ 256] ;

1

void CAirVehicle::CGetl ETID(CIETID &l D)

{
/1l Let the base class version fill in class nane
CAircraft:: Getl ETID(ID);
_tcsnepy(l D. m szl nstanceNanme, m nane, | ET_MAX STRI NG ;
I D. m szl nstanceNane[ | ET_MAX STRING -1] = 0;

}

Before we can send out an update for the class instance, we need to call its
CreateAttributeSets function, and then its Register AttributeSets function.

At this point, the existence of the new attribute set that is associated with your class
instance is known over the network, with ID as specified in GetlETID. A remote client
will receive acall through CIETCallbacks::Createl ET (to be explained later) to indicate
the existence of this attribute set, with the given ID. Thisremove client will need to
create and return anew class instance for this attribute set in its
CIETCallbacks::Createl ET function. Assume that this instance can be referred to by a
pointer CAi r Vehi cl e *pAircraft OnRenoved i ent.

Now, in order to send out an update for the class instance, we simply call its
UpdateAttributeSets function. Thiswill automatically look at the 6 variables (e.g.
m_Latitude) and send them out. On the remote client, variables of

*pAi rcraf t OnRemoved i ent  will be updated, and its ImportCallbackProc will be
called.



When we are done with this class instance, we call its Unregister AttributeSets function,
and then its DestroyAttributeSets function.

Step 4: Create Some Callback Functions

Two source files, IETCallbacks.h and IET Callbacks.cpp, are provided and need to be
complied and linked into your main application. These files define a class called
CIETCallback. Please do not alter IETCallbacks.h. The file IETCallbacks.cpp, however,
isaskeleton file, and must be altered. For example, Openskies will inform you of new
attribute sets discovered over the network through CIETCallback:: Createl ET defined in
|ETCallbacks.cpp. We now explain these callback functions one by one:

Cl ETCal | backs: : Get AppNane. Thisfunction needsto return atext string that can be
used by Openskies to create registry entries for your application. For example:

LPCTSTR _ fastcall Cl ETCall backs: : Get AppNane( voi d)
{

}

return _“M/Application”;

Important: If your application uses MFC (Microsoft Foundation Class), you
MUST call AFX_MANAGE_STATE( Af xGet AppMbdul eSt at e()) before using
MFC functions such as Af xGet App:

LPCTSTR _ fastcall Cl ETCall backs:: Get AppNane( voi d)

{
AFX_NMANAGE_STATE( Af xGet AppModul eSt at e() ) ;

return Af xGet App()->m pszAppNane;
}

Clnport Export Table * _ fastcall ClETCall backs:: Createl ET(const

Cl ETI D & D). Thisfunction needsto return a pointer to a new instance of your
class. For example:
Cl nport Export Table * _ fastcall
Cl ETCal | backs: : Createl ET(const Cl ETID &l D)
{

/1 We can only understand CAircraft

if(tcscnp(pl D->m szC assNane, "CAircraft"))

return NULL;

CAi rVehi cl e *pAircraft OnRenmoveC i ent = new
CAi r Vehi cl e(pl D->m sz assNane) ;

/1 Add pAircraftOnRenoveC ient to a container
/1l class of some kind here. Please renmenber that
/1 this callback is asynchronous.



return pAircraft OnRenoved i ent;

void _ fastcall ClETCallbacks:: Destroyl ET(Cl nport Export Tabl e
*pl mpor t Expor t Tabl e) . Thisfunction needs to delete what is pointed to by
pl npor t Expor t Tabl e. For example:

void _ fastcall Destroyl ET(Cl nport Export Tabl e
*pl npor t Export Tabl e)

/1l Find plnportExportTabl e in your container

/1l class and do whatever cleanup necessary here
/1l Please renenber that

/1l this callback is asynchronous.

return plnport Export Tabl e;

Cl nmport Export Table * _ fastcall ClETCal |l backs:: Fi ndl ET(const
Cl ETI D & D). Thisfunction needsto search your container classto find the
one instance identified by | D, and return a pointer to it. Please remember that this
callback is asynchronous.

Step 5: Configure Openskies

Before your application can start or join a network federation, you need to configure
Openskies by caling CNetInterface:: Configure:

/1l First call doballnitCybernetRTI — this function
inializes the Openskies library and nust be called
bef ore anything el se.

Cl nport Export Tabl e: : G obal | nit Cybernet RTI ();

/1 Now get the netinterface pointer
CNetlnterface *pNetlnterface =
Cl nport Export Tabl e: : Get Net I nterface();

/1l the RegistrySettings class contains all the information
speci fying how this application will comrunicate to
t he outside world

CRegi strySettings RegistrySettings;

/1 LobbyManager
Regi strySetti ngs. m eRunLobbyManager =

CRegi strySettings:: eRunLobbyManager Onl yWhenHost i ng;
Regi strySetti ngs. m szLobbyManager Address = “192.168.1.1";



Regi strySetti ngs. m eLobbyManager Search =
CRegi strySettings::
eSear chFor LobbyManager WhenNot Host i ng;
Regi strySettings. m fUsePublicServer = fal se;
Regi strySetti ngs. m dwLobbyManager Port = 2000;

/1 Milticast

Regi strySettings. mfUseMilticast = true;

Regi strySettings. m szMCast Address = “224.9.9.1";
Regi strySettings. m dwMCast TTL = 5;

Regi strySetti ngs. m dwMCast Port = 22500;

Regi strySetti ngs. m dwivaxMCast Port = 22530;

/| FedHost
Regi strySetti ngs. m dwlUDPPort = O;
Regi strySetti ngs. m szFedFi | eNane = “Exanpl eFED. f ed”;

/1l Retry settings
Regi strySettings. m dwTli neCut = 3000;
Regi strySettings. m dwRetryCount = 10;

/1 tell the netinterface about these new settings
pNet | nt er f ace- >Confi gure( &Regi strySetti ngs);

/1l close down the library
Cl nport Export Tabl e: : G obal Reset Cyber net RTI () ;

CRegistrySettings is defined in Netlnterface.h. The following are explanations of the
member variables of CRegistrySettings, one by one:

m_eRunLobbyManager: Thisis aenum variable of type
ERunLobbyManagerFlags. It can take on three different values, namely

eNever RunLobbyManager, eRunLobbyManager OnlyWhenHosting, and
eAlwaysRunLobbyManager. LobbyManager is what maintains alist of running
federations. There can be more than one LobbyManagers running on a network,
each maintains a different list of running federations, provided that they are not
using the same multicast settingsif they do useit.

m_szl obbyManager Address. Thisis atext string for LobbyManager address. If
you run LobbyManager locally, or if you use a public server provided by athird
party, you need to specify this.

m_el.obbyManager Search. Thisis aenum variable of type

ElobbyManager SearchFlags. It can take on three different values, i.e.,
eAlwaysSear chForLobbyManager, eSear chFor LobbyManager WhenNotHosting,
and eNever SearchFor LobbyManager. When you do not run LobbyManager
locally, this flag specifiesif you want to search for a LobbyManager, and when.
m_fUsePublicServer. Thisis aboolean variable that indicates if you want to use
LobbyManager and FedHost servers provided by athird party, possibly outside of
you LAN. When thisistrue, m_eRunLobbyManager and
m_el.obbyManager Search are ignored.



* m_dwLobbyManagerPort. Thisis a4-byte unsigned integer. If you run
LobbyManager locally, or if you use a public server provided by athird party, you
need to specify this.

 m fUseMulticast. Thisis aboolean variable that indicates if you want to use
multicast. If you want to run LobbyManager locally and want othersto be able to
find you without using specific IP address, or if you want to search for
LobbyManagers when you are not running it locally, you need to set this variable
to true. Enabling multicast can reduce network traffic in afederation and improve
performance.

* m _szMCastAddress. Thisisatext string that specifies the multicast 1P address.

* m dwMCadsTTL. Thisisa4-byte unsigned integer in the range O through 255 that
specifies multicast packet TTL. Each router decrementsthe TTL by one. When
the value reaches a predefined lower limit, the router throws the packet away.

 m_dwMCastPort. Thisisthe port that is used by LobbyManager. It is a4-byte
unsigned interger less that 65536.

* m_dwMaxMCastPort. Thisis a4-byte unsigned integer value. It is used only
when running LobbyManager locally. Each federation listed with the
LobbyManager is assigned a multicast port between m_dwMCastPort and
m_dwMaxMCastPort.

« m_dwUDPPort. Thisis a4-byte unsigned integer value. Thisis used for best-
effort traffic when multicast is disabled. Setting it to O to allow the operating
system to choose one automatically.

 m_szFedFileName. Thisisatext string for the FED file name. The FED fileis
generated in “Step 1”. If you are not using a public server, and you are hosting a
federation, this file must be in the same directory as the ImportExportTable DLL.

* m_dwTimeOut. Thisis a4-byte unsigned integer value in milliseconds. For each
attempt communicating with LobbyManager or FedHost, thisis how long
Openskies will wait for areply when areply is needed.

* m_dwRetryCount. Thisis a4-byte unsigned integer value. It specifies how many
times Openskies will try to communicate with LobbyManager or FedHost when a
reply is needed.

Step 6: At Startup and Shutdown

When your application is ready to start a network federation, you need to make the
following cals:

Cl npor t Export Tabl e: : G obal | ni t Cyber net RTI () ;

CNetlnterface *pNetlnterface =
Cl nport Export Tabl e: : Get Net I nterface();

/| Describe the federation that we are going to start
CFeder ati onl nfo Federati onl nfo;



/1 description of the federation
Federati onl nfo. m szDescription = "This is a sanple
application”;

/1l Host federate information. This identifies yourself over
/1l the network as the one
/1l who started the federation. W will use your conputer nane
[l for this
DWORD dwBuf f er Si ze = 256;
CGet User Nane( Feder ati onl nf o. m szHost | nf 0. Get Buf f er (
dwBuf fer Si ze), &dwBufferSize);
Feder ati onl nfo. m szHost | nf 0. Rel easeBuffer();

// List of strings for each federate

/! W are the only one in the federation right now But add
/1 it anyway so that others who join later can see it

/1 CIETString is included in the Cybenet RTI SDK and

/1 inplenments a subset of the M-C CString capability
CIETString *plD = new Cl ETStri ng(Federationl nfo. mszHost | nfo);
Feder ati onl nf o. m Feder at el nf oArray. Add(pl D) ;

/1 ldentify this new federation on the network

dwBuf f er Si ze = 256;

CGet Conput er Nanme( Feder at i onl nf 0. m szFeder ati onNane. Get Buf f er (
dwBuf fer Si ze), &dwBufferSize);

Feder ati onl nf 0. m szFeder ati onNane. Rel easeBuffer();

/1 Aflag to be passed into the startup function. It

/1 will change during the startup; thus indicate what

/1l the network code is actually doing. But since we are
/1 not doing nultithreading, we cannot check it here
LONG | Fl ag;

i f(!pNetlnterface->StartHosti ngFederati on(Federati onl nfo,

| Fl ag))

{
Cl nport Export Tabl e: : G obal Reset Cyber net RTI () ;
return;

}

If your application is ready to join an existing network federation instead, you need to
make the following calls:

Cl nmpor t Export Tabl e: : G obal | ni t Cyber net RTI () ;

CNetlnterface *pNetlnterface =
Cl nmport Export Tabl e: : Get Net I nterface();

/1 W need to specify a federation by nanme to join.



/[l Get the list of current hosts fromthe network
CIETStringPtrArray HostArray;
i f(!'m_pNetlnterface->QueryFederati onHost s(Host Array))

{
}

/1 W will just join the very first one for now
i f(!pNetlnterface->Joi nFederati on(HostArray[0]))

{

return;

Cl mpor t Export Tabl e: : G obal Reset Cyber net RTI () ;
return;

}

After your either started a new network federation or joined an existing network
federation, you may perform network operations such as creating and registering attribute
set for a CAirVehichle class.

Upon termination, your application should call

CNetlnterface *pNetlnterface =
Cl mpor t Export Tabl e: : Get Net I nterface();
pNet | nt er f ace- >St opHost i ngFeder ati on();
Cl npor t Export Tabl e: : A obal Reset Cyber net RTI () ;

if you started the federation, or

CNetlnterface *pNetlnterface =
Cl mpor t Export Tabl e: : Get Net I nterface();
pNet | nt er f ace- >Exi t Federati on();
Cl nport Export Tabl e: : G obal Reset Cyber net RTI () ;

if you joined the federation.

Advanced Topics:

Asynchronous Processing

All callbacks, which include all members of CIETCallbacks aswell as
CAircraft::ImportCallbackProc are called asynchronous to your main application code. This
simplifies code structure in that you do not need to worry about adding polling loops, calculating
polling time, etc.

But this also requires some other consideration, as all multithread programs do. One way
IS to use mutex:

Clnport Export Table * _ fastcall ClETCall backs:: Createl ET(const
CIETID & D)



/!l We can only understand CAircraft
if(tcscnmp(pl D->m szCl assName, "CAircraft"))
return NULL,;

CAi r Vehi cl e *pAircraft OnRenmoved ient = new
CAi r Vehi cl e(pl D->m sz assNane) ;

/1 Add pAircraftOnRenoveC ient to a container

[/l class of our own, “MyContainer”, using a mutex
/1 handl e “hMit exOF MyCont ai ner”:

Wai t For Si ngl e(bj ect (hMut exOrf MyCont ai ner, | NFI NI TE);
MyCont ai ner . Add( pAi rcraft OnRenoved i ent);

Rel easeMut ex( hMut exOf MyCont ai ner) ;

return pAircraftOnRenoved i ent;

}

In this code we protect the function call
MyCont ai ner . Add( pAi rcraft OnRenmoved i ent);

with amutex so that “MyCont ai ner ” will not be used while we modify it by adding our
new classinstance, “pAi r cr af t OnRenoved i ent ”. Of course, this means that when
we use “MyCont ai ner” elsewhere in our main application, we need to protect that code
with the same mutex handle as well.

There is another way, which might be much easier in the sense that you will not
need to add mutex everywhere you use “MyCont ai ner ” in your main application:

Clnmport Export Table * _ fastcall ClETCall backs:: Createl ET(const
CIETID & D)
{
/1 W can only understand CAircraft
i f(tcscnmp(pl D->m szC assNane, "CAircraft"))
return NULL;

CAi rVehi cl e *pAircraft OnRenmoveC i ent = new
CAi r Vehi cl e(pl D->m sz assNane) ;

/1 Add pAircraftOnRenoveC ient to a container

/1 class of our own, “MyContainer”, using a

/1 w ndows nessage WM ADD Al RCRAFT that we define as
/1 VW USER + <sone nunber >:

SendMessage( hMyW ndow, VWM ADD Al RCRAFT, O,

(LPARAM pAi rcr aft OnRenoved i ent) ;

return pAircraft OnRenoved i ent;



where“pAi r cr af t OnRenoved i ent ” isthe handle of awindow in your main
application. In your main application, in the window proc of “hMyW ndow”, you will
need to add acase like

case WM ADD Al RCRAFT:

MyCont ai ner . Add( (CAi r Vehi cl e *) I Paranj ;
br eak;

or add afunction to your window class if your application isa MFC application:

LRESULT CMai nFrane: : OnAddAi rcr af t (WPARAM wPar am LPARAM
| Par am
{

MyCont ai ner . Add( (CAi r Vehi cl e *) I Paranj ;
return O;

}

Of course, in the latter case you will need to add aline in the same sourcefile
ON_MESSAGE( WM ADD_Al RCRAFT, OnAddAircraft)

like so

BEG N_MESSAGE_MAP( CWhd, CMyW ndow)
/1 {{ AFX_M5G_NMAP( CMai nFr ane)

ON_MESSAGE( VW ADD_Al RCRAFT, OnAddAi rcraft)

/ 1T} AFX_NMSG_MAP
END_MESSAGE_MAP()

and the prototype

af x_nmsg LRESULT OnAddAi rcr aft ( WPARAM wPar am LPARAM
| Paran ;

the header file as follows:
/1 {{ AFX_NBG CMyW ndow)
af x_msg LRESULT OnAddAi rcraf t (WPARAM wPar am L PARAM

| Paran ;
/1}} AFX_MSG



User Authentication / Security

In Step 6, “ Start up and Shutdown”, we used several member functions of the class
CNetlnterface. Look at the prototypes of these functions in Netlnterface.h, one would
notice that these functions have some additional parameters that we did not use.

Indeed, if you do not use a public server as described in Step 5, “ Configure
CybernetRTI”, you never need to worry about these extra parameters. CybernetRTI
behaves like a peer-to-peer network. Anyone who has access to the underlying network
connections will be ableto join in. If you do use a public server, however, these
parameters allow you to setup user authentication.

We do not need to go through these functions individually because each accepts the same
authentication parameters:

voi d *pSecurityDat a
DWORD dwSecuri t yDat aSi ze

pSecurityData points to the data buffer that contains data for user authentication, and
dwSecurityDataS ze specifies how large the buffer is. CybernetRTI ssmply passes the
content of the buffer to the public server, and makes no modification to it. Y our
application must match the format of the data to what the public servers (LobbyManager
and FedHost) use. The server side of the authentication process is described in another
document called Openskies Security Guide. If the authentication process fails, the
CNetInterface call will fail and return O (false).

The Openskies SDK also includes a central database facility and secure communication
facility for user management and account information. It is described in the
DB_Connection Guide document. Using the CDB_Connection class, you can access a
central database from which you can get an encryption key to be used in the
pSecurityData buffer described above.

Culling

A culling moduleis aplug-in module for FedHost running on a public server. This
moduleisan “.so” filesfor LINUX, i.e., shared object (smilar to aWindows DLL) file.
This culling module must be written by you; the game devel oper.

which isreferenced in as described in Step 5, Configure Openskies, you never need to
worry about culling. CybernetRTI behaves like a peer-to-peer network. Anyone who has
access to the underlying network connections will receive all information in classes that
he subscribes to. If you do use a public server, however, culling modules may become
necessary to avoid network traffic congestions.

Culling modules are connected to attribute set types or classes, which are described in
“Step 1. Use the CybernetRTI Configure Tool”. A culling module may contain culling



code for multiple attribute set classes. In such case, the culling moduleis alibrary of
many code segments that are not directly related to each other.

Each culling module must export a function prototyped as follows:
extern " C" CAttributeSetClassEx * GetAttributeSetClassEx(const CAttributeSetClass

*pClass),

where CAttributeSetClass and CAttributeSetClassEx are classes defined in
AttributeSetClass.h. Suppose that there are two attribute set classes, AttributeSetClassl
and AttributeSetClass2 defined in your FED file, and you are building a culling module
for both, the following code sample can be used for your version of this function:

extern "C' CAttributeSetd asskEx *Get Attri buteSet O assEx(
const CAttributeSetd ass *pC ass)

{

/* The pd ass->Get Name() function holds the nane of the
object or interaction where this culling nodul e was
found */

i f(!strcnp(pd ass->Get Nane(), "AttributeSetd assl"))

try

{
/* 1If we found the class to be
AttributeSetd assl, we create a class extension
for it. Only one of these will be created, since
the fed file is only parsed once. The cl ass
definition is in AttributeSetd asslEx.cpp */
return new CAttri but eSet d assEx(pd ass);

}

catch(...)

{
return NULL;

}

i f(!strcnp(pd ass->CGet Nanme(), "AttributeSetd ass2"))

try
{

}

/* 1If we found the class to be

AttributeSetC ass2, we create

a class extension for it. Only one of these wll
be created, since the fed file is only parsed
once. The class definitionis in

Attribut eSet C ass2Ex. cpp */

return new CAttri but eSet d ass2Ex;

catch(...)



return NULL;

}

/1 Unknown cl ass
return NULL;

}

where you must define the classes CAttributeSetClass1Ex and CAttributeSetClass2EX,
and derive each class from CAttributeSetClassEx. In general, culling modules must
define such attribute set class extensions, and derive them from CAttributeSetClassEx.
From this point on, each time FedHost creates a new attribute set of CAttributeSetClassl
type, for example, it will call CAttributeSetClass1EXx:: CreateAttributeSet.

Besides defining GetAttributeSetClassEx and attribute set class extensions, you
must also define derived classes from CAttributeSet defined in AttributeSet.h, and
override the following member functions:

virtual bool Cull(const CAttributeSet * pAttributeSet). Override thisfunction if the
culling is not based on any other attribute set class. Return trueif the owner of
pAttributeSet needs to be updated.

virtual bool Cull(const CAttributeSet * pAttributeSet, const CAttributeSet
*pCullingAttributeSet1, const CAttributeSet * pCullingAttributeSet2). Override
thisfunction if the culling is based on another attribute set. pCullingAttributeSet1
is associated with this class, and pCullingAttributeSet2 is associated with
pAttributeSet. Return true if the owner of pAttributeSet needs to be updated.

virtual bool GetPreferredRecipientl DArray(CSortedDWORDArray
& Recipientl DArray). Override this function if the culling is not based on any
other attribute set class. This function should copy into RecipientiDArray alist of
attribute set handles whose owners should discover this attribute set. Note that
discovery does not guarantee that these owners will receive updates unless the
Cull function returnstrue also. Return false if al subscribers should discover this
attribute set. Be very careful when returning false since it disables culling.

virtual bool GetPreferredRecipientl DArray(CSortedDWORDArray
& Recipientl DArray, CAttributeSet * pCullingAttributeSet). Override this
function if the culling is based on another attribute set class. pCullingAttributeSet
is associated with this class. This function should copy into RecipientiDArray a
list of attribute set handles whose owners should discover this attribute set. Note
that discovery does not guarantee that these owners will receive updates unless
the Cull function returnstrue also. Return false if all subscribers should discover
this attribute set. Be very careful when returning false since it disables culling.



virtual void SetCulleeHandle(DWORD dwCulleeClassHandle, DWORD
dwCulleeHandle). Override this function if your culling module requires this
information.

virtual bool UpdateValues(const CNetDataBuffer & NetDataBuffer). Y our culling
module will receive value updates via this function. Return true means that this
has caused a change in the “preferred recipient ID array” for this attribute set or
some other attribute sets.
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