EXata # & (7%) : @0 PRODUCER

1. EXata Z#589EHRIE 1Y

EXata 5.1 BRIZFHIEMEMNINE UDP. TCP M RSVP-TE, RSTP-VE NERTEUEER, me
—FELITHIININ, BFE MPLS MEHRTHEBEMBIRE TIE,

LEsh, f&BYF UDP/IP, BBE—M5HRINEMEZENIN, MDP (Multicast Dissemination Protocol)
EFFAUDP/IPABRASIIM—NEE—H Bt eI £, ERSAIESRMEMEEAIEEN 0 E
i, AEE, MDP EFNAck SLINAJ AR, H A iFinElin B &N RRE T,

2. UDP {&5iidTE

2.1 UDP down to Network

iR # N TransportUdpSendToNetwork /3%, 7€ CONSUMER B &i%5fE, AIAI UDP BERYS
Message RIX4GMEE: MBRIRO 6698 FERERIX TRACE CONSUMER—JL,UEIJ%IJ

2 TransportUdpSendToNe 4 o IED void TransportUdpSendToNetwork(Node *node, Message *msg)

(=5EE) .I ¥ TransportUdpSendToNetwork(Node * r
270 [Hendlf

372 HESSAGE AddHeader(node, msz, sizeof (TransportldpHeader), TRACE_UDP)

@ 374 udpHdr = (TramsportldpHeadar *) msg->packet;

udpHdr->sourcePort = info->sourcePort;
ninHAr-YdectPart = infn-YdectPrart:

£ &
# ¢ destAddr {networkType=NETWORK_IPV4 interfaceAddr={...} }

¢ destPort 6698
@ priority 0
@ origPriority 0
¢ outgoinglnterface -1
v ttl 64'@
¢ traceProtocol TRACE_CONSUMER
¢ isMdpEnabled 0
¥ mdpUniqueld -1

2.2 UDP %l APP
RIR, 7E TransportUdpToApp HIEIRENZHE: M destPort = 6698 #IJ#f



transport_udp.cpp X [ElReUEInEIRaTs)

% TransportUdpSendToAp ~| = IE? void TransportUdpSendToApp(Node *node, Message *msg)

(2FER) vl ‘¥ TransportUdpSendToApp|

2349 tapnfodppitecy ¥1nfo;

240 Address sourceAddress;

241 Address destinationAddress;

242 NetworkToTransportinfo *infoPtr = (NetworkTolransportinfo *)
O 243 || HESSAGE Returninfo(msg) ;

244 H#ifdef ADDON_DB

245 HandleTransportDBEvents

246 node,

247 mas
100% ~

=l

E=4
&& applnput.inputStrings XX0017: fEi=: I8 B 2= "appinput
&# applnput.inputStrings[i] CXX0017: 8= 1B 2= "appInput

¢ (*(info)).destPort 6698

UDP £18E—1HE (M) : MSG_APP_FromTransport, JNEIZ3F Producer ELIMERIELE,
ZBitt, BHFFRA &M (ANY_ADDR or ANY_DEST) , MiZZ1MTa#eelkzl, RERE
PRODUCER fll (40 #6698 im[) Riz#ieel®l, Ak, "TINEESLI PRODCUER,

3. #01 PRODUCER

3.1 &N

1. fEapplication.n A HNMINZEE . APP_PRODUCER [Done]
2. fEtrace.hHRRINEERNINZEE: TRACE_PRODUCER [Done]
3. applicaiton.cpp H APP_lnitializeApplications 5 3EF RN AR Y #iE N O -

1 // LuoJT: initialize PRODUCER

2 else

3 if (strcmp(CappStr, "PRODUCER") == @)
4 {

5 // add here

6 Iy

4. BHREMRE PRODUCER WECEIEO
a. =& RZFProducerName: A%, KAl
b. BERF (rscName) : @&, RAIM, BIAKN hero.mpa
C. BRARAS (rscVersion) : 2%, B, BRIA 1.0
d. BFEER (rscType) : @ 4k, RAEIR

A



I. Object: B#rzE! (default) , LEUIXE; ABHEE! (content type) K ZEIParameters Fll&R
Ii. service: RARS5ZEEY, LEANE N
e. Chunk #8 (chunkDum) : #hiE, AEIHL, 2AIA 100
f. ChnkA/\ (chunkSize) (Bytes) : @ik, eI, ZAIA 2048
0. &bt ZBRZERM, wik, TAIA, #KIA10s
h. BRI 2RZ2ERA [LAEEER]
I RTSCE: @ik, AA]
I. Global (default)
ii. Domain
Iil. Local
5. Ak, PRODCUER MECEFRF&HM: [SEEHFEN]
a. PRODUCER CQUPT hero.mp4 1.0 Object 100 2048 10S GLOBAL
6. EXata GUI i&i0 Prod EB4LAZFE :
a. ¥# producer.cmpXf4: gui/settings/components/
b. AT EFPIRMIFIRM: BStandard.xmIX 4, fEcategory “Single Host Applications” TiRII—THTHY
subcategory “PRODUCER”

Scenario Properties & untitled_1 ~ ex_1 |

Standard Toolset > 00 -500 0 500 1000 il
i | |B) Devices 1500
NEE
B UMTS Devices
TH & EIAE] ]
! = Applications

CELL FTP
ULAR| GEN

GSM LOOK} .

FTP 3

G

SUPR| TEL | THRE | TRAF| TRAF| rs|
| APP | NET | ADED| GEN | TRC 1000

i 26 | M
VBR | VolP | &¢ | e

3 = Dynamic Address Applicati(

Al e F1P | supa| TEL [ TRAF
*EF'I s I w;ml ar-rl NET w:ml

= Single Host Applications
] R e Rl Bl e g [l PRODUCER

I|| T s€ Jero 200

Bl Cyber Attacks -

i JAM
Dos| jAM |

B Network Components

AREEEE
c. 1% & PRODUCER BT [E=#] -

0




PRODUCER Properties X
General L Help
General Properties

Property Value
Server-Id 4 |
Producer Name EINI
Resource Name hero.mp4
Resource Version 1.0
Resource Type Object |
Number of Chunks 100
Chunk Size (bytes) 1024
Start Time 1 |seconds |
End Time 25 |seconds |
Scope Global available |

d. NS EATAT: [GUIBERIARIE? ? 2 1 [EEH: ZEiEiAA]

dard. xmll'nl B producer. empbd B ex_1. appEd

CBR 1 2 100 512 1S 1S 25S
PRODUCER 4 EINI hero.mp4 1.0 OBJECT 100 1024 1s 255 GLOBAL

e. ]G, ERgui, EffiiTHex_l.config, EHFEZEER! | | [[EEAEN, EHEEA! ]

INFO: PRODUCER-DYNAMICADDRESS application is not supported.

f. producer.cmp R{RE “Server—Id”
!

—17, W& httpd.cmp BB, FRILAICEN. EEZREREFEEZER

mﬂ.u'dxllﬂl. vx_,l.wﬂl. hitpd enpid = producer. empEd
<?xml version="1.0" encoding="ISO-8859-1"72>
<root version="1.0">
E(category name="PRODUCER Properties" singlehost="true" loopback="disabled" propertytype="PRODUCER-SINGLEHOST"
displayname="PRODUCER">
<variable name="Server-Id" key="SOURCE" type="SelectionDynamic" keyvisible="false" opticnal="false" help_ref=
"TBD:TED." />
B <!-- <variable name="Producer Name" key="PRODUCER" type="Text" default="EINI" spacesAllowed="false"
optional="false" keyvisible="false™ help="creater of the resource"/>
<variable name="Resource Name" key="RESOURCE" type="Text" default="hero.mp4" spaceshllowed="false"
optional="false" keyvisible="false"™ help="name of the publishing resource" />
<variable name="Resource Version" key="VERSIOIN" type="Text" default="1.0" spacesAllowed="false"
optional="false" keyvisible="false" help="version of the publishing resource" />
<variable name="Resource Type" key="RESOURCE-TYPE" type="Selection" default="OBJECT" keyvisible="false"
optional="false"™ help ref="TBD:TED." >
<option value="OBJECT" name="Object">
</option>
<option value="SERVICE" name="Service" >
</option>
</variable>
<variable name="Number of Chunks"™ kev="CHUNKS-NUMBER" tvpe="Integer" default="100" min="1" kevvisible="false"

0. FARGBEL] &R, EKRMEIBRR, (D@L TFEA HE]
7. 7N app_producer.cpp

a. 7£ user_models/ 710 app_producer.cpp;
b. At Makefile—common AHRINFTE S R XX 4—EHmiF



Makefile-common 3 [ElssResyt =Ty app_consumer.cpp

USER_MODELS_OPTIONS =

USER_MODELS_DIR = .. /libraries/user_models
USER_MODELS_SRCDIR = .. /libraries/user_models/sr

H

H common Sources

H

USEE_MODELS SRCS =

$(USER NODELS SRCDIR:'fapp m}fprl:utl:ucul cpp b

EB(USER NODELS SRCDIR:'z’app _prclducer cpp

USER_MODELS_INCLUDES =
-1$(USER_MODELS_SRCDIR)

C. 7£ app_producer.cppHiAiN AppProducerlinit, AppProducerNewProducer [ZEHIES4 7] HBIETERK
a1,

d. THmpE4E! [FAREEAMHESE, MRS UDP £ L3RAEE Consumer B Request jHR!

Tr
T Ve

2. 10

PG THID: t
YATA HONE =

s than 2 seconds) ...Loading scenarioc ex_l.config

TllTU-‘[ ;1

umidentified Protocol = B

4. Producer BE {44 : AppLayerProducer &i% PUBLISH

1. £ APP_ProcessEvent (application.cpp) A3RA0 ProducerfSE 44BN : 7£ AppType BOswitch #IBTHR
il APP_PRODUCER (#6698) Y case. f£AMERIERAppLayerProducer (node, msg) AiEi. [A TR
IR ERproducer, F2Z5| )\ 7t source port, AKX DA @M Producer instance]

2. 710 AppLayerProducer, AppProducerGetProducer 7554, TE app_producer.h #1 app_producer.nda X4/,

3. 7£ AppLayerProducer #[6) 3 PUBLISH B &, £/ &, XiRiZO#Mis CONSUMER

(APP_CONSUMER) [H @ Consumer &HZE] .



4. @ TE AppLayerConsumer REIERMMIZ ERAGEE : JHEEEN 610. [TEH—PKEEE Info]

ned_enum_9f73ac?

ymed_enum_001d_1 3 AR -|

NSG_TRANSPORT_RESWP_PathRefresh = bdl, 252 Efifdef DEBUG

NEG_TRANSFORT_RSVF_HelloExtension = 542, 253 TINE_PrintClockInSecond (nodePtr->getlodeTime (), buf);

NSG_TRANSPORT_RSVP_InitiateExplicitRoute = 543, 254 printf (“CONSUMER: Node %d got a message at %sSin”,

NSG_TRANSPORT _RSWP_ResvRefresh = 544, 255 notePtr-»nodeld, buf);
256 | #endif

/* Nessage Types for Application layer */ IL 257 /¢ different message type

NSG_APP FromTransListenResult = /00, 258 switch (msg-»eventTvpa)

MSG_APP FromlransOpenResult = 601, o0 T

NSG_APP_FromTransDataSent = R0Z, 260 case MSG_APP_TimerExpired:

NSG_APP_FromlransDataReceived = 603, 261

NSG_APP_FromlransCloseResult = 604, 262 AppTimer *timer;

NSG_APP_TimerExpired = 805, 263 timer = (AppTimer *)HESSAGE Returninfolmsg) ;

MEG APP Se==ionStaty = _H06, 264

/* Nessages Types for Application layer from UDP */ 265 /{ get the consumer instance

MSG_APP_FromTransportl = 610, 266 consumerPir = AppConsumerfetConsumaer(nodePtr,
267

/* Messages Types for Application layer from NS TCP #/ 2638 1f (consumerPtr == NULL)

NSG_AFP NextFkt = 620, 269

MSG_APP_SetupConnection = 621, 270 spriptf(error, “CONSUMER: Node %d cannot
271

P - e " L P T

|| B
sg->eventType 610 short

5. CONSUMER E{#42: 112 PUBLISH

1. 7£ AppLayerConsumer 3EH: RiIlI— 1"MSG_APP_FromTransport jH B2 AI4LMEHcase, BT
MESSAGE_ReturnPacket75 A ] IARER(E 8 _ERAIS SR HI A, EWEIProducerData, BIKEIIImAY
PUBLISH JH5.. # T3, CONSUMER NAR{EH B LB MARMNLIE, £S5 Consumer BIRENAT,

(emEm) -| ‘@ AppLayerCbrServer(Node * node, Message * msg) - s=EEm -

1100 case NSG_APP_Fromransport: + 10 L

1101 [ 11 #include “api.n .

1102 UdpToAppRecy *info; 12 “:md”d‘g ,,parti"%m'lj

1103 CbrData data; 18 [#includs "app_util.n

1104 =#ifdef ADDON_DB 0% -

1105 AppMszStatus msgStatus = APP_NSG_OLD; [ oa7 case MO0 AFF FromlTansport:

1106 | #endif // ADDON_DB 388

1107 389 // get the info

1108 ERROR_Assert (sizeof(data) <= CBR_HEADER SIZE, 390 UdpToAppRecy *info;

1109 “CorData size cant be greater than CBR_HEADER_SIZE"); 391 ProducerData data; // only from Producer

1110 382

1111 info = (UdpToAppRecy *) HESSACE Returninfolmsg) 393 ERROR_Assert (sizeof (data) <= PRODUCER HEADER SIZE,
1112 memepy (&data, HESSAGE ReturnPacket(msg), sizeof(data)); 394 “ProducerData size cant be greater than PRODUCER_HEADER
1113 395

1114 // trace recd pkt 396 // geL the 1nfu and packet

1115 ActionData acnData; @ 397 s

1116 acriData. actionType = RECV; 398 [ mEmcpv(&data, HESSAGE Rem}m?ackat(msg), sizeot (data)); ]
1117 acrData. actionComment = NO_COMMENT 259

1118 TRACE PrintTrace(node, 400

1119 msz, 401 break;

% - 00% -

& ] | ER- | XIRK|
@ sourcePort 1024 unsigned short ey -
& @ destAddr {networkType=NETWORK_IPV4 interfaceAddr={..} } Address
@ destPort 8520 unsigned short -2 3pp_consume
@ incominginterfacelndex 0 int 2@ japp_consume
@ priority int -0 app_http.cpp
@ data | {srcPort=1024 msgType= HNP_MSG_PUB rscName=0x0lef3ad8 “hero.mpd” ..} I struct_app_producer_data 2@ app_http.cpp
@ srcPort 1024 short - PR
@ msghype PSP FinpMsgType 0O ape_http.cpp
© @ rscNeme 0x01ef3ad8 "hero.mpd” A+ char [200] ~E1@ app_http.cop
@ totalitems 0 int OO app_produce
@ transactionld 0 int OO app_produce
@ offset 0 int i -
@ tcTime 1000000000 _int6d I D‘i ’pp‘i’“_’d““"

2. EX— HnpObject 5K, KETX—THBXNR, EFProducer 3 Consumer #1757, R{EFE. BEXINTL
[RFEIARAE 2]



typedef
Slstruct AP dbject fntry

{
char objectName[MA¥ STRING LENGTH]: // name of object
char producerName [MAX STRING LENGTH]: {/{ name of the producer
Hpdbjactlontantlype contentType: /{ content type of the objec
Int32 size: // object size in bytes
Int32 chunksNam /f number of churks
Int32 chunkSize: /f chunk size in

} Hwdb jact:

3. Consumer WZ MSG_APP _FromTransport RSN IERIE:
a. EHBEE (BRA£EKE Producer) ;
b. MR ZFRE Producer B PUBLISH JEE, WRAR HandlePublish F5ik.
c. AR 2 REQUEST asp jHE, MER HandleReqRsp ik,
4. HandlePublish &ERAgI&IT:
a. BEEZER! (OBJECT vs SERVICE) ;
b. 3¥F OBJECT 28I Bl Object, {RTETE Consumer B ObjectList &; FE41FA A Consumers B3
Object &% (H Consumer RERLTH) [1.16] .
Cc. XF SERVICE Z8Y: BI# Service W&, 1RTZ1E Consumer ByServcielist H,
d. Consumer JRSAZE,
5. & AppDataConsumer F3EH0— List G : List<HnpObject> objectList, FATFRIFIREXZINEF L HA
.
a. i hnp_list.h 1 hnp_list.cpp X, £ list.hfll list.cppigstitRl BEBERMIM, THW—
HNP Object 3I&EVHER: Objinfolist,
b. TEhnp_common.hX &R, RFEEXH HnpObject ==> Objectinfo &8,
C. £ user_models ] Makefile_common® FRANFFIEARY hnp_list.cpp X1, LAMEES5RKIF,
d. £ AppDataConsumer Z5f#{RFIEIN— ObjinfoList 2%, 1R7FULZI Published BN RIER, HHA%E
AppConsumerNewConsumer H341% List #{T#0i81t, A ObjinfolListlnit,
e. 8 Consumer {&f¥ Objectinfo BYBIBEFFTERIIEIRE : ZAiE Consumer EIARBIER, RLGUWEIT
Producer B Publish JHE, L&A ObjinfoList B, {BAMa@T SRFEIEEMIE? BRAEEEN
Node &M%, tmhdAR, [fF4e! ]
f. BB BRI IX List i1ty static 2L, {HFfERY Consumer {£/? [FEMAR—T Static XKE]
9. BRRE[[ Node RII— Objectinfolist B{fa, [BEIE] : ==) FAE ObjectinfoList fEA
COnsuymer FEFSA G, #FTA Consumer i5i0); EEREENRERE (Converged Layer) HIRLG,
I X FULEI PUBLISH jE2RAppLayer , RIZEFGHIIAT S5 EME AppConsumer, WRZH, iL
Bl
i ARI—"17AE: BOOL AppConsumerWithConsumer (Node *nodePtr) , MBIZT Rl TRl

Consumer ¥,



lil. Consumer W& izim Publish JEEE, 1) # Object {R7Z7E list F; 2) BEIFAEHRI Local
consumers, FIREEH,
6. % Consumer &iX 155K Object AJHR: AppConsumerRequestObject (Node*, )

6. ProducerE{44:12: FromTransport

7£ AppLayerProducer iR INEEEHER: MSG_APP_FromTranspor, HMEZEUEI Consumer
AEIEKER,

HEAB: RIEIEKE Object 58, Rin VirtualPayload B9Chunks (¥(E#K/)\) Blr], BEIGR
—™ Rate B4,

A RMEATBARTIR

FA{Consumer HHYObjectinfoList, RRXEBIE Producer K AARIIEK, AFUREI GET B
BRI FEIN

IlJ\\jJuObjeCt 18 ;Rﬂr]r_ GetRsp

7. Consumer Hi@idMessage Info 16 Producer it 5%

1. Message HEELARINZ Info? AN{a]42EX?
2. 1EHIN—FMINFO_TYPE_OBJECT_NAMETE meesage.h, FIF1%&i% name of Object,
3. CONSUMER #i&FEIKEl GET_Rsp JHR! [FFER]
a. APP_CONSUMER: 8520
b. APP_PRODUCER: 6698
A, B ERIMRRIREI T ! 4§ Producer MRz FRYRIH OS2 APP_CONSUMERT MY CONSUMER i 8E#EULE,
Ik, 2EApplication EFIE Consumer 8% OSFEIRBITMY
5. im0 Info ZiEIRERAETM: M 1024 ——-) 39000! [fFHIREE]
a. [FHHEE]: 2B Info SEEIAEBIR! BY unsigned short KEURHEE SN, RRA * (short *) A%k, T
TEEEIERA (short) :



// Handle GET Esp
void
= AppConsumerHandl efetRasponsa(Node *nodePtr, Messagze *msg)
{
ERROR_Assert (nodePtr != NILL,
“CONSUMER: Inwalid Node pointer™);
Froducarflata data;
// get data from the message
memepy (&data, MESSAGE ReturnPacket(msg), sizeof(data)):
ERROR_Assert(data. megType == FNP K55 GFET RSP,
“Nessage type is not GET Response”)

char error[MAX STRING LENGTH]

// get the local port
int navlioadSize = *(intE I YESSAGE Beturnlnfolmss  INFO TYPE DataSize) -

unsigned short localPort = *(short*) MESSAGE ReturnInfo({msg, INFO TYPE DestPort):

// Get the requesting consumer
AppPatalonsumar * pConsumer = ApplonsumerfetConsumar(nodePtr, localPort)

FO 7 I e S T = s = 0 Y o I o B i L o [ o Y SO PN

= A Fumreror ~ A

8. M@k : Producer —-) Consumer3& {5l

. PARTITION_ProcessPartition

. PARTITION——RunPartition

. NODE_ProcessEvent: node.cpp ==>1FA&/EH XXX_ProcessEvents
. APP_ProcessEvent

. AppLayerProducer

. AppLayerHandleGet

N OO OO B~ 0N =

. AppLayerHandleGetObject
a. APP_UdpCreateMessage:

Nessagze*
APP UdpCreateMessage(
[ Node #node,
[ Nodetddress sourcefddr,
. short sourcePort,
! Nodebtddress destiddr,
' short destinationPort,
TraceProtocolType traceProtocol,
= TosType priority)

I. Hep, J§F APP_UdpCreateMessage, REEBIS LEIBT—#, F2MSHAE.



O HE= AL

—_— L A LA T L2

8.

Message* APF UdpCreateMessasgef

Node #*node,
[ const Address& sourcefddr, I

short sourceFort,
const Address& destAddr,
short destinationPort,
TraceProtocolTvpe traceProtocol,
TosType priority)

. EE2NRHMAEELER MSG_TRANSPORT_FromAppSend  (503) HE!
b. AppTrafficSender::appUdpSend: app_trafficSender.cpp
c. sendUdpPackets
d. sendUdpApplicationPackets
(1-3)

9. TRANSPORT _ProcessEvent

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

TRANSPORT_UdpLayer [transport_udp.cpp]

LB MSG_TRANSPORT_FromAppSend JHE., A TransportUdpSendToNetwork: il UDP L&
NetworklpReceivePacketFromTransportLayer: network_ip.cpp
NetworklpSendRawMessage: il IP 3k, AddipHeader
RoutePacketAndSendToMac: J&7£ network_ip.cpp
FixedComms_DelayDrop: in fixed_comms.cpp

static void Mac802_3NetworkLayerHasPacketToSend [mac.cpp]
(1-3)

MAC _ProcessEvent []

MAC802_3Layer

MAC802_3HandleReceivedFrame
MAC_HandOffSuccessfullyReceivedPacket: £iB28 W& =
NETWORK_ReceivePacketFromMaclLayer: network.cpp
NetworklpReceivePacketFromMaclLayer: network_ip.cpp
NetworklpReceivePacket: network_ip.cpp
NetworklpSendOnBackplane

DeliverPaket: network_ip.cpp

SendToUdp: network_ip.cpp , XENIZEBIIEHHEEIHRL UDP 1



vold
SendTaolldp (
Node #node,
Messaze *msg,
TosType priority,
Nodebddress sourcebddress,
Nodedddress destinationbiddress,
£ int incominsInterfacelndex)

NetworkToTransportInfo #infoPtr:

MESSAGE_SetEvent (msg, MSG_TRANSPORT Fromletwork)

MESSAGE Setlaver (msg, TRANSPORT LAYER, TransportProtocol UDF):
NESSAGE_SetInstanceld(msg, 0);

MESSAGE Infodlloc(node, msz, sizeof (MNetworkToTransportInfo)):

infoPtr = (NetworkToTransportInfo *) MESSAGE ReturnInfo(msg);

SetIPvddddressInfo(&infoPtr-rsourcedddr, sourcefddress)
SetIPvdiddressInfo(&infoPtr->destinationdddr, destinationiddress);

infoPtr-spriority = priority;
infoPtr-*incominglnterfacelndex = incominglnterfacelndex;

NESSAGE_Send(node, msg, PROCESS_IMMEDIATELY)
}

29. IfERIM T X

TV

/7 CONSTANT :: PROCESS _IMMEDIATELY : 0

J// DESCRIPTION :: Used to pricratize a process
JfowEf

#define PROCESS_IMMEDIATELY ({clocktype) 0)

30. (1-3)
31. Transport_ProcessEvent: transport.cpp

32. TransportUdpLayer: XE3 MSG_TRANSPORT_FromNetworkZE {4 #1740 18



Earas "

197 woid
198 = Jransportidolayver(Node *node, MNessaze *msg)

199 | {

200 E /* Retrieve the polnter to the data portion which relates
201 to the TCP protocol. */

202

203 switch (msg-reventType)

204 {

205 case NS5 TEANSPORT FromMetworls:

206 f

207 | TransportldnSandTodpp(node, msz):

208 break:

209 }

210 case NSG TEANSPORT FrombppSend:

211 {

212 TransportldpSandTaNetwork(node, msg):
213 break:

214 1

215 default:

33. TransportUdpSendToApp(Node *node, Message *msg): IEEUE_E1E45 Application
a.18%E MESSAGE_SetEvent(msg, MSG_APP_FromTransport);
b. @i E B, BHE Application/2
34. (1-3) Bg
35. APP_ProcessEvent: application.cpp
a. BN BEMIN:  protocolType = APP_GetProtocol Type(node,msg);
0. Wi switch ¥E|AE RN AR I HTIE:

switch(protocolType)
{
case APP TINEE:
{
ApplayerTimerfestinode, msg);
break;
}
case APP ROUTING BELLMANFORD:
{
FoutingBellmanfordlaverinode, msg)
brealk;
}
c. APP_CONSUMER
Lt i
ao /4 LunJT: CONSUMER
70 case APP CONSUMER:
71 {
T2 ApplavarConsumar(node, mesg)
T3 break:
74 }

36. AppLayerConsumer: app_consumer.cpp



a. IREUHERSE MR AJREEMSG_APP_TimerExpired, thA[EEE MSG_APP_FromTransport
b. 43 MSG_APP_FromTransport,
37. Eth, TR TEEM—"TEMINARE (Prodcuer) EHZEZET 2— 1T aNAEE (Consumer) !

0. BB

ZAI #&ET (Ebdl, PUBLISH JEHR) , MIRAZE2—1EEN, &IConsumer ] Producer Z[g]

TEB(E, T N ITEZRI, BRBIAHERIX—[b),

1. BRI Producer MEM & —Object, Consumer i53Ki% Object, €15 % Chunks, Consumer
FILAM@I% Producer &fiE3K, FAILBAELEEIATE Chunks,

= ex_1. appE3 \

1 CONSUMER 1 GET hero.mp4 AUDIO/VIDEO ABC 100 512 1s 255 RELIAELE
PRODUCER 4 EINI herco.mp4 1.0 OBJECT 100 1024 15 255 GLOBAL

W b

app_consumer.cpp 3 [Elssll=1ilsl Rasls hnp_common.h app _producer.h app_consumer.h

5 AppConsumerHandleGel =|= I':f} if (HNP RESOURCE OBJECT == data.rscType)

" cEmER
695 nodePtr->nodeld)
BaT
B985 ERRCOR_ReportError (error);
699 1
700
701 // Object or service
702 if (ANP RESOURCE OBJECT == data. rscivpa)
703 {
704 ."r."r Mot 4l -m-u-ln.-..-+-1ﬂ: P

& 705 ploonsumer - chuk sMuafordt+;

706 poonsumer-» chunnksfvtesficvd += data. payioadfivies:

707 Efifdef DEBUG
7085

L TN - . A SN s AT IR AT A s oa - - [T - . N . £



&= [ ]
B .
[ prRODUCER

% consumeR

2. BEMEE, TBE—TLAN: BN TR, »STFRex_2.config

2 U =l | | wm | TR » | i s |

L1 appkd EH ex_2. appE1 I

pOHSUMER 1 GET hero.mp4 AUDIO/VIDEO ABC 100 512 15 255 RELIABLE
PRODUCER § EINI hero.mpd4 1.0 OBJECT 100 1024 15 255 GLOBAL

L e RS S TR LT

Bk propucER

Bk consumer
= [5]

g 7]

3. BBiConsumer 1 Producer ERikchunkAX/NARE (9D BIF512811024) , FlEH—K
Y&Consumer 1&E3KHY Chunk Size, BRIMBESIN 1024, 5 Producer BRIA—3R [#E 01003
], HIE®Consumer B9 Start Time J9 2sec, LtAY, ex_2.app W

cappkd| H ex_2. appEd \E consumer. cmp__l]

CONSUMER 1 GET hero.mp4 AUDIO/VIDEO ABC 100 1024 lz,s_]255 RELIABLE
PRODUCER 8 EINI hero.mp4 1.0 OBJECT 100 1024 1S 255 GLOBAL

4. 3TFFi5 =R Packet TRACEIHEE

a. FIFtH=Mconfig X1, 7£“PACKET TRACING” &%, 1§ “PACKET-TRACE” &% N “YES”,

\\a‘i

Fn
“TRACE-ALL YES”, X#¥#T#F TRACE FFx, HTRACE FiEMHX. [BRNEREAZNAEMNIN] .

=



ZBIGCUI KB, EIISE/EM “Statistics and Tracing” 71, TH F%

Scenario Properties (ex_2.config)

General | Terrain | Channel Properties | Mobility | Cyber  Statistics and Tracing Supplemental Files | Externa*l’luﬁHeb

4 s

File Statistics Packet Tracing
Packet Tracing
Statistics Database Hraparsy e
[-] Enable Packet Tracing Yes ;I

[-] Trace Al Layers x

Trace All Application Layer Protocols | 'es

Trace All Transport Layer Protocols Yas

Trace All Network Layer Protocols Yes

1

Trace Direction Both
Trace Included Headers Mone
Enable Access List Tracing Mo

Lel[LefLefbedileflef ia fja

b. 8L 1TIB1T ex_2, “exata ex_2.config —simulation”, LB TEER TES

c. F§ EXata B Packet Tracer $TFF 24t

4Rl exata.trace 14,

X EXata — (m] x
File Settings Fiters Mavigation Help
Architect  [y11] Analyzer ‘ ['=] Packet Tracer File Editor IQ

[~ 4> WM

§ || Protocol Header Data | exata.trace | €
2 || = uop - - - - — |

& Source Port = 519 Index | Type | Mark Tracing Node |racing Protoco| Simulation Time Nod:| Message |02
- Destination Port = 519

= Length = 36 (bytes) 1 & [m] 1 BELLMANFORD 0 1 0

Checksum = 0 (not computed)
2 [ O 2 BELLMANFORD 0 2 0
3 & O 2 BELLMANFORD 0 2 1

E 4 P-4 O 3 BELLMANFORD 0 3 0

E 5 L O 4 BELLMANFORD 0 4 0

E 6 [ O 5 BELLMANFORD 0 3} 0

S

E 7 [ O 5 BELLMANFORD 0 5 1

E 8 [ O [ BELLMANFORD 0 6 0

=]

E 9 [ O 7 BELLMANFORD 0 7 0
E 10 Z O 8 BELLMANFORD 0 8 0

8

g E ]

-]

E 12 [F:g O 7 Pud ] 7 0
e | 11 Z m 7 TPu4 n 7 n b
= 4 | »

F-

I  Action Detais

-

2 = ACTION

=] Action Type = 1 (SEND)

E Comment of Action =0()

d. RIS EREEBENMEMNE: thilProducer PUBLISH B3E B B9 ELR O 1024, BILAITEUDP

source port = 1024 B E, TIEIFTE “Filter Queue Editor” H4R4E]

Wiges, SRUMT:



Rule Editor: {BodyH{UDPHSource Port} ? >

+- Record Header Search Co
T EIInFurd Condifion: |Equal to -
CSource Port_
Destination Port Search Value

Length
Checksum
+- TCP
+- IPwd

nter Value: [1024

e. TRAERAT: AJMERIRE 4 18, MERTR8AH, TR 5, 6, 715, THR1-2-3-4HZEWE,
STERFIEAIM LIRS, ATRICONSUMERAAIEEEIZEI, [ATAT R 5 WEIERBSERIE? BERANTA
SRR ]

X EXata - (m] X

Fie Settings Fiters Navigation Help

Architect [y1y] Analyzer | [‘5] Packet Tracer [T| Fie Editor Q

= 4r KM

Protocol Header | File System

Fiter Queue Editor extatrace | e
Key: {BodyH{UDP S
Vole: 10:24 Index I Type ‘ Mark Tracing Node | Tracing Protocol | Simulstion Time | Originating Node | Message Sequence Number | Originating Protocol I Action Type |
Fiter Strategy: SHOW 581 3 0 8 upp 15 8 6 N/A SEND

586 @ O uppP 15 8 6 N/A RECV

588 P-4 O 6 upp 15 8 6 N/A RECV

500 & (] 7 uop 15 8 6 NIA RECV

f.oaREtER, FEFR, SiHhh

Al

% consUMER
Interfacel]

B 5k PRODUCER

Interface0]

nterfacel]

terface1]

0. TRACE SR &M, NAREZET—H: TR5-—-) TR4

exata.trace ‘
Index I Type J Mark Tracing Node | Tracing Protocol | Simulation Time | Originating Node | Message Sequence Number | Originating Protocol | Action Type
201 2 O 5 UpP 1 5 s N/A SEND
206 2 O 4 UDP 1 5 5 N/A RECV

h. ¥ERTEO T 7£ Publish —™ Object Y, BEIHEIERF: ANY_ADDRESS, mdestPort XA



APP_CONSUMER, AEZAKIETSHI CONSUMERIMY, MSERRLE, Producer FRTET S REER LAFR
BHEET A, MBSDST R ERERE, EESEMR MEREMXNIM A, HEHARNMIL IP B4

FPE (LA ESHE CONSUMER) . [ANY _ADDRESS :

b, $RIEBNIZREE HERY]
I. & MDP 1Y

= OxFFFFFFFF, 112 IPv4 R KRAEHD

. B%& MCBR, EII—1MCBR 7= &’#hih, ESeBTIZHa6 &, ZRESELEEXIMAR

k. MCBR HEMHE— P AHEMNE (Multicast Group Address) , JT&:

255.255.255.255 ; {BERIATEEHE MDP:

IPv4 HiEHIETEEIZ224.0.0.0 ~

MCEBR Properties X
General L Help
General Properties

Property Value

Source 1 ;l

Multicast Group Address 224.0.1.0

Items to Send 100

Item Size (bytes) 512

Interval 1 |seconds =]

Start Time 1 |seconds =l

End Time 25 |seconds -l
[-] Priority Precedence ;l

Re— Mok q
Enable MDP No |
Session Name [Optional]

_ @ 4]
lﬂil'-u@ga__. vil .,13).———-//.




Broadcast data
segments received at
the transport layer

UDP : Broadcast data segments received at the transport layer (segments), Comparison Type: Node

10.5.

{segments)

Node 1d

I. FEAIR, Broadcast JHEFTEEBellman-Ford BHE!, #3IE MCBR #E8, BX L, Ta1HAH
MCBR HUBHIER 24 1, BETR 2 WNEEHBEERT

UDP : Multicast data segments sent from the transport layer (segments), Comparison Type: Node
28
26,

24 S —

22

20

18.

16,

14

12

10

Multicast data
segments sent from the
transport layer
(segments)

o0

Node Id



1P : Multicast Packets dropped due to no route (packets), Comparison Type: Node
28
26
24 N
22
20
18
16
14
12

10

Multicast Packets

dropped due to no
route (packets)

Node Id

ii. FEFP2UANMABEBEEFno route TET S22 ER!

10. MDP1iX

2% (Developer Model Library) Z Multicast Dissemination protocol,

1. GUI E/Re) kg R
a. [GUIRMIMYEREEETFER! 1 oWEE: BRIMXBIHIEREERNZ, RiN—T bk, Bl#]
f#)R, 7£ producer.cmp B _ITRMBAOMIESE U5 V2% _17] , WT:

| | W B oot oo |
<?xml version="1.0" encoding="ISO-8859-1"2>
E(root version="1.0">
J<category name="PRODUCER Properties" singlehost="true" loopback="disabled" propertytype="PRODUCER-SINGLEHOST"
displayname="PRODUCER">
<variable name="Server-Id" key="SOURCE" type="SelectionDynamic" keyvisible="false" cpticnal="false" help ref=
"TBD:TBD." />
<wvariable name="Producer Name" key="PRODUCER" type="Text" default="EINI" spacesAllowed="false"
ional="false" keyvisible="false"™ help="creater of the resource"/>
name="Resource Name" key="RESOURCE" type="Text" default="herc.mp4" spacesRllowed="false"
ble="false" help="name of the publishing resource" />
"VERSIOIN" type="Text" default="1.0" spacesAllowed="false"™
"false™ ke rsion of the publishing resource"™ />
name="Res ce Type"” key="RESOURCE-TYPE" type="Selection” default="0OBJECT" keyvisible="false™
"false™ help ref="TBD:TBD." >
value="0BJECT" name="Object™>

"false™ ke
name="Res

_ne

alue="SERVICE" name="Service" >

<variable name="Number of Chunks" kev="CHUNKS-NUMBER" tvpe="Inteager" default="100" min="1" kevvisible="false"

0. LR, BUEEERAT (HRATENARME) © W, ®RESSHXA, NRARERFRE BEELER
2




%% proDUCER

PRODUCER Properties

? x
General I W Help
General Properties
Property Value |
Senver-Id ~|
Destination Address |224.0.1.0
Producer Name |EINI
Resource Name |her0.mp4

&, Find Apply I 0K Cancel Add To Batch

C. {824 app_producer.cpp SEGEENER
I. TEApp_InitializeApplicationsIEENEC E S EEY, RIN—1S%L: Remote Address;
ii. In app_producer.h, £ AppDataProducer HRINFIELG: remoteAddr ;

iii. In app_producer.h: AppProducerlnit 1 AppProducerNewProducer &[5 I0 remoteAddr %4,

12. /MGt E
S8, WEHE Session 107 EH BBHNBEULE, DMEHT Session REAILIT.



