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HLA =M 0| =201 2t Interface(API)

-
Federation
Federate 1 Federate 2 Federate n
(pub) (sub) (pub/sub)
UAV ﬂ RAV U HU UAV&RAV
[ Runtime Infrastructure (RTI) ]
\_

< UpdateAttribteValues(UAV)Z RTIZ G| O|E Publish(T&
< ReflectAttributeValues(RAV)Z RTIZF E §|O|E| Subscribe(F41)
< EESH UAVERF RAVE S416H= 462 Al Z 0| M A[ZH kS Zotet = U=




HLA =4 0| =8| A 2} Interface(API) (G| X| 2 E)

void

Billard::sendUpdate(double x, double y, int color, const RTI::FedTime& UpdateTime,
BIT--0OhiectHandle jd3

{

libhla: :MessageBuffer buffer;
RTI::AttributeHandlevValuePairSet *attributeSet ;

attributeSet = RTI::AttributeSetFactory::create(3);
D.Out(pdTrace, "SendUpdate.");

buffer.reset();

buffer.write_double(x);

buffer.updateReservedBytes();

attributeSet->add(AttrXID, static_cast<char*>(buffer(0)),buffer.size());

D.Out(pdDebug, "SendUpdate - AttrXID= %u, x= %f, size= %u, attribute size=%d",
AttrXID, x, attributeSet->size(),buffer.size());

buffer.reset();
buffer.write_double(y);
buffer.updateReservedBytes();
attributeSet->add(AttryYID, static_cast<char*>(buffer(0)),buffer.size());
D.Out(pdDebug, "SendUpdate - AttrYID= %u, y= %f, size= %u",
AttrYID, y, buffer.size());

buffer.reset();

buffer.write_int32(color);

buffer.updateReservedBytes();

attributeSet-=>add(AttrColorID, static_cast<char*>(buffer(e)),buffer.size());

D.Out(pdDebug, "SendUpdate - AttrColorID= %u, color= %f, size= %u",
AttrColorID, color, buffer.size());

try {
if ( notimestamp )

rtiamb.updateAttributevalues(id, *attributeSet, "coucou"):

}

else

{ —_——
rtiamb.updateAttributevalues(id, *attributeSet, UpdateTime, "coucou"); UAV(A|7I-aAI- -_|-|-|_-OI'X)

7

1
catch (RTI::Exception& e) {
std::cout<<"Exception "<<e. name<<" ("<<e. reason<<")"<<std::endl;

(WA TTE NN | PP Mg kded Cuwmmmtisan nd=stima =stdrediboatrs o=l osess AN LI Y

C++ ¥ TabWwidth:8 Ln 725, Col 4 - INS
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*/
Uni.d| J— -I-F
Billard::reflectAttributeValues( RAV(Al 7|' i% O)

RTI::0bjectHandle theObject,

const RTI::AttributeHandleValuePairSet& theAttributes,

const BTT::FedTimel J/*theTime*/

const char *j*theTag*f,

RTI::EventRetractionHandle f*theHandle*/)

throw (RTI::0bjectNotKnown,
RTI::AttributeNotKnown,
RTI::InvalidFederationTime,
RTI::FederateInternalError)

D.Out(pdTrace, "reflectAttributeValues with time");
libhla..MessageBuffer buffer;

float x1 = ﬂ :

float y1 = :

RTI::ULong valuelength ;

D.Out(pdDebug, "reflectAttributeValues - nb attributs= %d",
theAttributes.size());

for (unsinned int 9=fA * [HG<thedttrihutes sizefd* G4+ I

C++ v Tabwidth:8 ~ Ln 920, Col 5 v
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Billard.cc (~/CERTI-3.5.1-Source/test/Billard) - gedit

Open ¥ [+

1/
f**

ZtZF I SH
Billard::reflectAttributevalues( RAV(Al '—l- A T & X)

Callback : reflect attribute values without time

RTI::0bjectHandle theObject,
const RTI::AttributeHandleValuePairSet& theAttributes,
const char */*theTag*/)
throw (RTI::0ObjectNotKnown,
RTI::AttributeNotKnown,
RTI::FederateInternalError)

D.Out(pdTrace, "reflectAttributeValues without time");

float x1 e ;
float yi1 e ;
libhla: :MessageBuffer buffer;

RTI::ULong valuelength ;

D.Out(pdDebug, "reflectAttributeValues - nb attributs= %d",
theAttributes.size());

C++ v TabWidth:8 ~ Ln 920, Col 5

INS
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CERTI E AA IJE =3 L HAE
O CERTI2E AA AE £H}7|
— cd CERTI-3.5.1-Source/test/Billiard 2 &4 ZC £ 0|5

— gedit Billard.cc 223 E HE V| &

« Billard::publishAndSubscribe()Z O|& X Oz e} & 0| ifE 7}

= (Ofa 13)

void

{

|
{

i
if (

Billard::publishAndSubscribe()

J// Get all class and attributes handles
getHandles();

J// Add PositionX et PositionY to the attribute

auto_ptr<RTI::AttributeHandleSet> attributes(RTI::AttributeHandleSetFactory::create(3)):;
Federate nameO| 10| Ofl F0j| Bt sub

= A=
(5, Federate nameO| 12| 3% pubft =)

attributes->add(AttrXID);
attributes-=add(AttrYID);

if (sircmp(federateName c sfr() 1) - 0) E>

= // Subscribe to Bille objects.

Debug(D, pdDebug) << "subscribe: class " << Bil

<< ALLrXID << " and " << Attr¥YID << "

rtiamb.subscribeObjectClassAttributes(BilleClas
Debug(D, pdDebug) << "done.” << endl ;

stremp(federateName. c str(y, "2") 1= 0) |f‘>

.

J// Publish Boule Objects.
attributes-=add(AttrColoriD);
rtiamb.publishObjectClass(BouleClassID, *attrib

J// Publish and subscribe to Bing interactions
rtiamb.subscribeInteractionClass(BingClassID, R
rtiamb.publishInteractionClass(BingClassID);

D.Out(pdInit, "Local Objects and Interactions p

set

leClassID << ", attributes "
... " << endl ;
sID, *attributes, RTI::RTI_TRUE);

Federate name©O| 20| O}l B0 2F pub
(&, Federate nameO| 29| B2 subft +=3H)

utes);

TI::RTI_TRUE);

ublished and subscribed.");

C++ ¥ Tabwidth:8 = Ln 597, Col 1

-

INS
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CERTI LEZ £A JE 3 X HAE
O CERTIRE AA IAE £=HG}7|
— cd CERTI-3.5.1-Source/test/Billiard2 &2 ZL| £ 0|F
— gedit Billard.cc 2AFE HE 7| E QE (Ofa2f O 8)
e Billard::declare()E 0| & X Of2{ef Z0] ifZ =7t

/** create objects, regions, etc.
*/]
void
Billard::declare()
{
if (stremp(federateName.c str(), "2") != a){
local.ID = registerBalllInstance(federateName.c str());
/[ test, quelle est la classe de 1'objet cree
cout << "the class of the new created object is" =<
rtiamb.getObjectClass (local.ID) << endl ;

N
) Sy Federate nameO| 20| O}l & 20 TF
reglsterBallInstance =
(publish= StX| %= Federatel| 820 =
registerBalllnstanceS TdX)
Hanyang University — Computer communication [ 2018 ] -7- .:"'.“""‘_ tl?.!‘%; [ug!'l_ll-
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HLA RTI &

CERTI @EZ 44 AL
O CERTILE 24

=38 X HAE

A AC XS}

— cd CERTI-3.5.1-Source/test/Billiard2 &4 Z24 £ O|F
— gedit Billard.cc 2AFE HEV[E QE (Of2f O &)
« Billard::step()= O| = & OF2{ef 20| ifE =7}

/** one simulation step advance)
*/

void

Billard::step()

granted = false ;

local.x += local.dx ;
local.y += local.dy ;

checkRegions();
local.display();]|
IIZII'}

if (strcmp{ federateMame.c str() 1=_03f

<< local.y << endl;

sendUpdate(local.x, local.y, (int) local.color,
local.ID);
cout =< "fed : " =< federateMame.c_str() << "
"local.x : " =< local.x =< " " << "local.y : "
.
sleep(1);
D.Out(pdTrace, "End of step");

next_step,

sendUpdate "

<<

N

Federate name©O| 20| Of =l 4 S 0f 2t
sendUpdate —|—°”

(publishE S} X| 2= Federate2| 40| =

OPOP
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HLA RTI

Al
=

2
=

CERTI

AA T MW

HIAEOH|

O CERTI 2 & 2 A0|A make 3! make 1nstall§ AAFCEHCS
— buildZ2E £ 0| Al make @ H 0| 3 make install =
* make= make install sudo 81 0| Of2{ 1%! I 20| &2
» make= & =8 make install2 S {0 —H'c;pj =N 2 =3 SCHE F(sudo:fl._J

SIO 2 SlH £l X|2F LSS0 =2 028 M0| ot | @MY

&= & wmlab@ubuntu: ~/CERTI- 351-Suurce,’hmld

cmake uninstall.cmake
conflg h

Jhome fwmlab/certi/share/xml/ieeel516-2000
Jhome fwmlab/certi/share/xml/ieeel516-2000/1516_ 2-2000
Jhome fwmlab/certi/share/xml/ieeel516-2000/1516 2-2000/0MT-DIF.x

Inétalling:
Installing:
Installing:

Installing: /home/wmlab/certifsharef/xml/ieeel516-2000/1516 2-
Chake Error at cmake install.cmake:84 (file):
file falled to open for writing (Permission denied):

2000 /HLA.dtd

fhome fwmlab/CERTI-3.5.1-Sourcefbuild/install _manifest.txt

Makefile:82: recipe for target 'install' failed

make: *** [install] Error 1

Gay THOFLfOIT
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CERTI @E AA AE
O CERTIE&ZA MH

— sudo gedit /etc/bash.bashrc2 HE 7| & &
O Of2 =0 export LD_LIBRARY_PATH=$LD_LIBRARY_PATH:~ /certi/lib & &

(::LEEIjtF:Il)

o SIX| RS ST CIA|S

FE=MES EHSMOIL AL LX)

Open ~

meantime

||$1||

fi

bash.bashrc [Read-Only] (/ekc) - gedit

}

"

function command not_ found handle {

found ]; then

# check because c-n-f could've been removed in the

if [ -x Jusrflib/command-not-found ]; then
fusr/libfcommand-not-found -- "S$1"
return 57

elif [ -x Jusrfsharef/command-not-foundfcommand-not-

fusr/sharefcommand-not-found/command-not-found --

return 57

else
printf "%s: command not foundin" "$1" =&2
return 127

fi

export LD _LIBRARY PATH=$LD LIBRARY PATH:~/certi/lib]

Hanyang University — Computer CT
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CERTI E A2A JT& &% I HIAEDODI
O CERTIE AA HIC ujel AlsH
— cdbin@ EbinEHE 0|5 &
— /rtigZ certi2| rtigE EMA S A (OF2H e} 20| A EH 435)

(N wmlab@ubuntu: ~/certi/bin

wmlab@ubuntu:~/certifbins 1s

billard CertiProcessus_B MsgBufferTests
billard-nogui CertiTestFederate-HLA13 rtia
CertiCheckHostAndIP CertiTestFederate-IEEE1516_2000 rtig

CertiCheckXML CertiTestFederate-IEEE1516_2010 RTIG.log
certi-config hlaomtdif2cpp.py

CertiProcessus_A MessageBufferTests

wmlab@ubuntu:~/certi/binS ./rtig

CERTI RTIG 3.5.1 - Copyright 2002-20808 ONERA

This is free software ; see the source for copying conditions. There is NO
warranty ; not even for MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

CERTI RTIG up and running

kg

) priet

Hanyang University — Computer communication [ 2018 ] -11 - "
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CERTI @Z &4 AT &% X HAEODI
QO CERTIRE AA HE mp M
— rtige AYEEE OE &0

_L

— CIEAHHE B2 MZ =AM cd certi/bin2 Z =0{ 7t M export &
|E £

=20l E & X)) 2 OF2f et £ 0| billiard-nogui T2 1= +=H
./billiard-nogui -n 1 —fTest -FTest.fed —-e
= Of2ff 121 Z0| L 7|5 HA ENTERE =22t 12 5t H “d -5~

wmlab@ubunku: ~/certifbin

1 NetworkMessage: :ANNOUNCE_SYNCHRONIZATION_POINT (MSG#13)
1 NetworkMessage::START_REGISTRATION_FOR_OBJECT_CLASS (MSG#89)

Number of Federate messages : 26
NMumber of RTIG messages : 6

RTIA: Received signal 13. Exiting peacefully.
TCP Socket(EmettreTCP) : Broken pipe
RTIA:: End execution.

wmlab@ubuntu:~fcertifbin$ ./billard-nogui -n 1 -fTest -FTest.fea -e
CERTI Billard 3.5.1

without TIMESTAMP. If you want TIMESTAMP remove -e option.
Display(406, 25, 500, 100)

Press ENTER to start execution...

(9l
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CERTI @Z &4 JE & X HIAEODI

OP

0 CERTIRE A A "ic mpol Al
ENTER 7| & ¥ &HotX| 10 &£ CHE &2 =AM M 22 billiard-noguiE =+
= O|HO||= -n Y8 & ==X} 2(federate O| )& YHSIL LIHX|= L

o]

» FederateE F7|5t2{H ME2 0| M =Xt Z7t5t10(0]:3, 4,...) S LSHA L=
« Of2f O 20| = O] E0f| Synchronization...otX L 7|St0 QIO ™ H&

o

wmlab@ubuntu: ~fcerti/bin

Heclare -Xx KDG_SESSIGN_TvPE=“111”
declare -x XDG VTNR="7"
Heclare -x XHDDIFIERS "@im=1bus"
mlabdubuntu ti/bins 1s
CertiProcessus_B MsgBufferTests
pillard-nogui CertiTestFederate-HLA13 rtia
ertiCheckHostAndIP CertiTestFederate-IEEE1516_2000 rtig
ertiCheckXML CertiTestFederate-IEEE1516_2010 RTIG.log
erti-config hlaomtdif2cpp.py Test.fed
ertiProcessus_A We;sageBufferTeats
mlab@ubuntu:~/certi/bi $ ./billard-nogui -n 2 -fTest -FTest.fed -e
ERTI Billard 3.5.1
ith TIMESTAMP. If you want without TIMESTAMP add -e option.
BILLARD Note : FederationExecutionAlreadyExists Reason is : Test. OK I ca
join it
Display(400, 145, 500, 100)
Eynchronization...

) Bl

7 HAHYANG UKIVERSITY
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HLARTI & &

CERTI @ &4 & XX HAEDI

Q CERTIRE &2 UE I MY
— Ofefl &0 £0[ 370 Z2NA7F A1 RS
— XN federateOf| M| ENTERZ| S RIHSIH MAH| ZE2I-0| ASE|0 S5

(interactions
(interaction "InteractionRoot"” (id 1) best_effort receive
(interaction "RTIprivate” (id 2) best_effort receive
)
(interaction "Bing"” (id 3) reliable timestamp
(sec_level "Public")
(parameter "BoulNum" (id 1))
(parameter "DX" (id 2))
(parameter "DY" (id 3))

billa
b11lard nogui 3
i stAndIP iTestFederate-IEEE1516_20

L CertiTestFederate-IEEE1516_2010
ccrti—cnnfig hlaomtdif2cpp.py
CertiProcessus_A M ='agPBufTerTP ts
wmlab@ubuntu:~ f ./billard-nogul -n 2 -fTest -FTest.fed -e
CERTI Billard 3.5.1
with TIMESTAMP. If you want without TIMESTAMP add -e option.
BILLARD Mote : FederationExecutionAlreadyExists Reason is
oin it
Display(400, 145, 500, 100)
synchronization...

Test. OK I can j

1 NetworkMessage::START_REGISTRATION_FOR_OBJECT_CLASS (MSG#89)

Number of Federate messages : 26
Number of RTIG messages : 6

Received signal 13. Exiting peacefully.
Socket(EmettreTCP) : Broken pipe
End execution.

wrmlab@ubuntu: erti, S ./billard-nogui -n 1 -fTest -FTest.fed -e

without TIME‘TﬁMP If you want TIMESTAMP remove -e option.
Display(460, 25, 500, 100)
Hanyang University — Computer comm gt Ay Nl 33 €T3 o T ok a5 (=T itk o £+, IR
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sendUpdate local.x : local.
sendUpdate local.x : local.
sendUpdate local.x : local.
sendUpdate local.x : 34 local.
sendUpdate local.x : local.
sendUpdate local.x : 48 local.
sendUpdate local.x : 43 local.
sendUpdate local.x : local.
sendUpdate local.x : 49 local.
sendUpdate local.x : local.
: RTIA has thrown NetworkError exception.
A:: Reason: Connection closed by client.

Federate1

‘<‘<‘€‘€‘<‘<‘<‘€‘<‘<

RTIA: Statistics (processed messages)
List of federate initiated services

S— i i
Federatez from fed:1 x :28, y :69

reflectAttributevalues without
from fed:1 x :31, y :66
reflectAttributeValues without
from fed:1 x :34, y :63
reflectAttributeValues without
from fed:1 x :37, y :60
reflectAttributeValues without
from fed:1 x :40, y :57
reflectAttributeValues without
from fed:1 x :43, y :54
reflectAttributevalues without
from fed:1 x :46, y :51
reflectAttributevalues without
from fed:1 x :49 :48

otorToLy
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CERTI

O CERTIREAATEQ| MM EM

Taral v »
10ca1.§ f
local.y :
1 l.y :
e EYN

local.y : Ub( ) tO Fed2

local.y :

candllndatae Iaral

sendUpdate local.
sendUpdate local.
sendUpdate local.
sendUpdate local.
sendUpdate local.
sendUpdate local.
sendUpdate local. local.y :
sendUpdate local.x : local.y :

A sendUpndate local.x @ local.v : 45

:: RTIA has thrown NetworkError except10n.

:: Reason: Connection closed by client.

- A

RTIA: Statistics (processed messages)
List of federate initiated services

Federate2

21 LECLALL]D LPULEVI LUES WLLIIUUL LLe
from fed:1 x :28, y :69
reflectAttributeValues without time
from fed:1 x :31, y :66
reflectAttributevalues without time
from fed:1 x :34, y :63
reflectAttributevalues without time
from fed:1 x :37, y :60 om =Ye
reflectAttributevalues without time *

from fed:1 x :40, y :57
reflectAttributeValues without time
from fed:1 x :43, y :54
reflectAttributevalues without time
from fed:1 x :46, y :51
reflectAttributevalues without time
from fed:1 x :49. v :48

otorToLy
HANYANG UHIVEREITY
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HLA RTI

CERTI LE &4

& X HIAEODI

D& (02 A gh
= federateE O 2{ 71 435I ENTER?|

O
=
-

federateO| A{ ENTER 7| & &
2 HSH o 2] federate”?} = 0|

local.
4 local.
local.
local.
local.
local.
local.
local.
local.
local.
local.

local.>
local.
local.
local.
local.
local.>
local.>
local.
local.
local.
local.

sendUpdate
sendUpdate
sendUpdate
sendUpdate
sendUpdate
sendUpdate
sendUpdate
sendUpdate
sendUpdate
sendUpdate
sendUpdate

= |
: 1
= |
: 1
i |
= |
i |
= |
r 1
= |
: 1

Hox oM X oMM M oM oM M X

Fed2(Sub)

refleétﬂttributeVaIUES without

from fed:1 x :46, y :57
reflectAattributevalues without
from fed:3 x :166, y :85
reflectAttributevalues without
from fed:1 x :43, y :60
reflectAttributeValues without
from fed:3 x :163, y :82
reflectAattributevalues without
from fed:1 x :40, y :63
reflectAttributevalues without
from fed:3 x :160, y :79

o A A N A N ]

Fed3(Pub/Sub)

reflectAttributevValues without time

from fed:1 x :46, y :57

fed : 3 sendUpdate local.x : 163 local.
reflectAttributeValues without time

from fed:1 x :43, y :60

fed : 3 sendUpdate local.x : 168 local.
reflectAttributeValues without time

from fed:1 x :40, y :63

fed : 3 sendUpdate local.x : 157 local.
reflectAttributeValues without time

from fed:1 x :37, y :66

fed : 3 sendUpdate local.x : 154 local.
reflectAttributevValues without time

from fed:1 x :34, y :69

fed : 3 sendUpdate local.x : 151 local.
reflectAttributeValues without time

from fed:1 x :31, y :72

fed : 3 sendUpdate local.x : 148 local.
reflectAttributeValues without time

from fed:1 x :28, y :75

fed : 3 sendUpdate local.x : 145 local.y : 64
RTIA:: RTIA has thrown NetworkError exception.
RTIA:: Reason: Connection closed by client.

Hanyang University — Computer communication [ 2018 ]
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