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Openskies Culling Guide

A culling module is a plug-in for FedHost running on a public server, which is referenced
in as described in Step 5, “ Configure Openskies’. You will never need to worry about
culling if you do not use a public server. In the absence of a public server, Openskies runs
in a peer-to-peer networking mode. Anyone who has access to the underlying network
connections will receive al information in all classes that to which he subscribes. If you
do use a public server, however, culling modules may become necessary to avoid
network traffic congestions and enable massive multiplay. C++ Code examples of
CullingRules can be found in the NetM A X OS distribution of the Openskies SDK in the
following directories:

e $root/Cybernet/CullingRul esll
e $root/Cybernet/CullingRul esllI

and can also be found (but won’'t compile) on the Windows Openskies SDK in the
\Cyber net RTI _St ati c\ Sanpl es\ Ser ver Sanpl es folder.
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Figurel: FedHost Culling

Culling modules are connected to attribute set types or classes, which are described in
Step 1. Use the Openskies Setup Tool. A culling module may contain culling code for



multiple attribute set classes. In such case, the culling module is alibrary of many code
segments that handle the various attributes defined in the FED file (created by the Setup
tool) but may not directly relate to each other.

Exported Function

Each culling module must export a function prototyped as follows:

extern "C' CAttributeSet G assEx
*CGet Attri buteSet O assEx(const CAttri buteSet d ass
*pC ass)

where CAttributeSeatClass 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 assEx *Get Attri but eSet O assEx(
const CAttributeSetd ass *pC ass)
{

/* The pd ass->Get Nane() function holds the name of the
obj ect or interaction where this culling nodul e was
found */

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

try

{
/* If we found the class to be
AttributeSetC assl, we create a cl ass 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 Cl assEx(pd ass);

}

catch(...)

{
return NULL;

}

i f(!strenp(pd ass->Get Nae(), "AttributeSetd ass2"))

try
{



/* If we found the class to be

AttributeSetd 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

AttributeSet d 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 CAttributeSetClass1Ex:: CreateAttributeSet.

Attribute Set Class Extensions

When defining an attribute set class extension, you must define the first of two functions,
and can optionally define the second. Thefirst functionis:

virtual CAttributeSet * CAttri buteSetd assEx::
CreateAttri but eSet (DWORD dwCl assHandl e, DWORD
dwOner Handl e, const char *pszNane)

Thisisapurely virtual function that must be overridden. It is used only if the attribute set
isnot an interaction. If the attribute set is an interaction, you can ssimply let it return
NULL sinceit is never supposed to be used. When the FedHost calls your
CreateAttributeSet function is saying

“I"m reading the FED file and just found a new object. Hereisit’s name pszName.
Hereisits classHandle and owner handle in case you need them. Build an instance of
this object | can store or if you don’t wan to, just return NULL”

virtual bool CAttributeSetd assEx::
Get Pref erredReci pi ent | DArray(const CNet Dat aBuf f er
&Net Dat aBuffer, CAttributeSet *pCul lingAttributeSet,
CSort edDWORDAr ray &Reci pi ent | DArray)



Thisisnot apurely virtual function, however you must override this function if the
attribute set is an interaction. Otherwise you do not need to override it. For non-
interactions you will instead override member functions of the attribute set as described
in the next section. NetDataBuffer contains the values of thisinteraction, i.e. the actual
data that came over the network from the federate. pCullingAttributeSet is an attribute
set of adifferent class that is not an interaction and associated with this interaction for
culling. It is specified by the client application by calling the function
ClmportExportTable: : SetAttributeSetCullingHandle in the Openskies |ET API.

The FedHost will call your GetPreferredRecipientl DArray function and will expect that
it will copy into RecipientIDArray alist of attribute set handles whose owners should
receive thisinteraction. GetPreferredRecipientl DArray iswhere culling for
interactions takes place.

Derived Attribute Set Class

If the attribute set is not an interaction, besides defining GetAttributeSetClassEx and
attribute set class extensions, you must also define derived classes from CAttributeSet
defined in AttributeSet.h. The reason for thisisthat interactions are transitory in nature
and have no persistency on the FedHost. The FedHost only knows that there will be
interactions with a certain name, which iswhat AttributeSetClassEx isfor. Objects, on
the other hand can have a persistent representation on the FedHost in addition to the
abstract class representation. In other words, an instance of the object will be created on
the FedHost for every client object that is registered. Such instances are derived from
CAttributeSet. Your CAttributeSet derived class must override the following member
functions:

SetCulleeHandle:

virtual void CattributeSet:: Set Cul | eeHandl e( DWORD
dwCul | eed assHandl e, DWORD dwCul | eeHandl e)

The FedHost calls your SetCulleeHandle when an object or interaction, whose culling is
based on this attribute set, is registered. Culling associations are set on the client using
the function ClmportExportTable:: SetAttributeSetCullingHandle in the Openskies IET
API. When the FedHost calls this function, it is telling the CattributeSet

“ Another attribute set with this handleis using you as a culling base”. Y ou can
override this function and store thisinformation if your culling module requiresit.

UpdateValues

virtual bool CattributeSet:: UpdateVal ues(const
CNet Dat aBuf f er &Net Dat aBuf f er)



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. Additionally, areturn of true will cause the update to be forwarded to
other FedHosts on the network. When the FedHost calls this function, it is telling the
CattributeSet:

“This object has just sent us another update. Hereisabuffer with the datait sent.”

GetPreferedRecipientl DArray

virtual bool
CattributeSet:: Get PreferredReci pi entl DArray( CSort edDWOR
DArray &Reci pi ent| DArray)

Override thisfunction 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 returns true aso. Return false if all
subscribers should discover this attribute set. Be very careful when returning false since it
disables culling. When the FedHost calls this function, it istelling the CattributeSet:

“Give mealist of handlesfor all the attribute sets that should see you”
This function does culling. It isactually thefirst of atwo-stage culling process.

GetPreferredRecipientlDArray (both versions) allows you to construct alist of other
objects that should get this object’ s updates.
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Figure2: 2-Stage Culling

The goal should be to make thislist as small as possible to reduce network traffic.
Beware that thisfunction iscall aLOT so you want to make it as computationally light as
possiblel

GetPreferedRecipientl DArray 2

virtual bool
CattributeSet:: GetPreferredReci pi entl| DArray(CSort edDWOR
DArray &RecipientlDArray, CAttri buteSet
*pCul i ngAttributeSet)

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 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 returns true also. Return false if all subscribers should
discover this attribute set. Be very careful when returning false since it disables culling.
When the FedHost calls this function, it istelling the CAttributeSet:



“Hereisthe attribute set that you are associated with. Useit to give me alist of
handles for all the attribute sets that should see you”

This function does culling. It is actually thefirst of atwo-stage culling process.
GetPreferredRecipientIDArray (both versions) allows you to construct alist of other
objects that should get this object’ s updates. The goal should be to make thislist as small
as possible to reduce network traffic. Beware that thisfunctioniscall aLOT so you want
to make it as computationally light as possible!

Cull

virtual bool CattributeSet::Cull(const CAttri buteSet
*pAttributeSet)

Override this function if the culling is not based on any other attribute set class. Return
true if the owner of pAttributeSet needs to be updated. When the FedHost calls your Cull
function above, it is asking the CAttributeSet instance a question

“should this pAttributSet object be able to see you?”

Y our culling rule will normally answer this question by comparing values in the
pAttributeSet to the values in the this pointer.

This function does culling. It isthe second of atwo-stage culling process. Cull (both
versions) allows you to compare this object to another object to determine whether
communication should flow between them. The object received as an argument to this
function has already passed the first stage of culling (GetPreferredRecipientlDArray).
Cull gives you a mechanism for a more precise comparison of attribute sets. The goa
should be to return false as often as possible to reduce network traffic. Beware that this
functioniscall aLOT so you want to make it as computationally light as possible!

Cull 2

virtual bool CattributeSet::Cull (const CAttri buteSet
*pAttributeSet, const CAttri buteSet
*pCul lingAttributeSetl, const CAttri buteSet
*pCul i ngAttri buteSet 2)

Override thisfunction if the culling is based on another attribute set. Thisis set on the
client using the function ClmportExportTable: : SetAttributeSetCullingHandle in the
Openskies IET API. pCullingAttributeSet1 is associated with this class, and
pCullingAttributeSet2 is associated with pAttributeSet. Return true if the owner of
pAttributeSet needs to be updated. When the FedHost calls this Cull function, it is asking
the CAttributeSet instance a question



“here is another attribute set pAttributeSet. It is associated with the attribute set
pCullingAttributeSet2. Y ou are associated with pCullingAttributeSetl. Should this
object be able to see you?”’

This function does culling. It isthe second of atwo-stage culling process. Cull (both
versions) allows you to compare this object to another object to determine whether
communication should flow between them. The object received as an argument to this
function has already passed the first stage of culling (GetPreferredRecipientlDArray).
Cull gives you a mechanism for a more precise comparison of attribute sets. The goa
should be to return false as often as possible to reduce network traffic. Beware that this
functioniscall aLOT so you want to make it as computationally light as possible!

FED File Extensions For Culling Rules

In order to do Culling, Cybernet has added certain extensions to the FED file. Oneisthe
culling rules section:

( FED
(Federati on OpenSki es)
( FEDversi on v1. 3)
(culling-rules
(rmodul e nai n)
(rmodul e Cul l'i ngRul esl 1. so)
)
(spaces
)
(objects
(cl ass nhj ect Root

In this example, we have two culling modules listed in the “culling-rules’ section, main
and CullingRulesll.so. The module “main” is an internal module, therefore it does not
have the “.s0” file extension.

Besides listing culling modules in the “culling-rules’ section, you must also list the
specific culling modules in each attribute set that requires culling:

(class Aircraft
(attribute Latitude best effort receive)
(attribute Altitude best effort receive)
(attribute Longitude best _effort receive)
(attribute Roll best _effort receive)
(attribute Pitch best_effort receive)
(attribute Yaw best_effort receive)
(cull'ing-nodul e CullingRulesll.so)



Please note that you do not need to edit the FED file directly as described above. In the
CybernetRTI Setup tool, you can setup FED file for culling on the second tab:
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First you select an attribute set, say “Aircraft”, and then you can select a culling module
for “ Aircraft” from the combo box. If the desired culling module is not yet in the list, you
may right-click on it to display a pop-up menu, and select “Add...”. Menu items “ Edit...”
and “Delete” are enabled when such actions are allowed on a selected culling module.
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