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FIGURE 4-1. EXata Protocol Stack

4.1 General Programming Utility Functions @4 TE LB E

4.1.1 Reading Input from a Confuguration File B2 &3 {4i1EN
EREINECE X4 EXATA_HOME/scenarios/default/default.config



[«Identifier>] <Parameter-name:> [<Index>] <Parameter-wvalue:s

where:
<Identifiers : Node identifier, subnet identifier, or IP address to which this parameter
declaration is applicable, enclosed in square brackets. This specification
is optional, and if it is not included, the parameter declaration applies to
all nodes.
<Parameter-name= :MName of the parameter.
<Index> : Instance to which this parameter declaration is applicable, enclosed in

square brackets. This is used when there are multiple instances of the
parameter. This specification is optional, and if it is not included, the
parameter declaration applies to all instances.

<Parameter-value:> : Value to be used for the parameter.

e E s L,

B RRNEANE & SGRIAPIA

1.10_ReadString: EEATFIER—1"TEME.

2. 10_ReadStringInstance: fEFRIRFFAISLHER T E FNZENS 2VE,

3. I0_ReadCachedFile: ZEHFRF—TIXMHNAS, (070 SR ARIZHE? ]

4.1.2 Programming with Message Info Fields jH& Info E54R1E

HERFN Info HATRE-LMNGEE, BF: 1) &BEE; 2) BEEEER. B, TXYNESSE

MEFRIER, EERTHBTMREREES, LURERITE, EEBEEERF.

o Info ZA!: H MessagelnfoType WEERITE X

o J@EIT API #1T71518): MESSAGE_AddInfo. MESSAGE_InfoAlloc. MESSAGE_Removelnfo.
MESSAGE_Returninfo, MESSAGE_CopyInfo, MESSAGE_ReturninfoSize

o FIAAFPBEX Info X8, 7EMessagelnfoType &/EHENEMMAIELE, SOHEREEEM, ANEEFRERM,

TN, BIRES|#E Exata BRiG!

typedef enum message info type str

INFO_TYPE UNDEFINED = 0, // an empty info field.

INFO_TYPE_DEFAULT = 1, // default info type used in situations where
// specific type is given to the info field.

INFO_TYPE_AbstractCFPropagation, // type for abstract contention free

// propagation info field.

INFO_TYPE_ AppName, J/ Pass the App name down to IP layer

INFO TYPE StatCategoryName,

INFO_TYPE_DscpMName,

INFO_TYPE ForwardTcpHeader,
INFO _TYPE MYINFOTYPE // Type for Myinfo field
} MessageInfoType;

FIGURE 4-3. Declaring User-defined Info Field Type
o XIN— Info 18
BEEBRFBE—"AFEXH Info 2£8: INFO_TYPE_MYINFO, MABELAXHHENT
MylnfoField #4258, aTLUEIE MESSAGE_AddInfo {0 Info FE&



Message* msg;
struct MyInfoField* infoPtr;

msg = MESSAGE Alloc (node, layer, protocol, eventType);

infoPtr = MESSAGE AddInfo (node,
msqg,

sizeof (MyInfoField),

INFO_TYPE MYINFO) ;

J/ £ill data in the info field using infoPtr now.

e hia Info FE&

1813 MESSAGE_Returninfo iha)45 S =FE&

struct MyInfoField* infoPtr;
infoPtr = MESSAGE ReturnInfo(msg, INFO TYPE MYINFO);

// Access fields of MyInfoField using pointer infoPtr.

o EBER— Info FE&

{/ MESSAGE_Removelnfo SRIZFRIZFERAS, ERIZFEEDENZ B UBREER(E
A, FRAERF MESSAGE_Free,

struct MyInfoField* infoPtr;

infoPtr = MESSAGE ReturnInfo(msg, INFO TYPE MYINFO) ;
if {(infoPtr != NULL)

{

// BAccess fields of MylInfoField using pointer infoPtr.

MESSAGE RemovelInfo(node, msg, INFO TYPE MYINFO);

}

e Info FFERHY F X [EPersistence

HAEN: 1) SMNEPEIEN Model REMSINEM Model BInfo FEE; 2)

4.1.3 BEAENER

o EXata RA{RFENLEFTIRINE ST R ST AIBENEL

o —MHEHEFTIFRZ 9 “BEHIR” (random stream)

o TRRMENLMAMIIMSTES Y

o =NEXRRH:
o RANDOM_erand: JR[E] 0.0 - 1.0 Z[8)#9— L
o RANDOM_jrand: R[E - 2°(31) —— 27(31) Z[@R—1 %
o RANDOM_nrand: 3&R[E] 0 — 27°(31) Z [B]f9—EE#K,

o BEHEFNF: 24 bits, IREMIRESE ML



o KA typedef unsinged short RandomSeed[3]

o IREMEMFINFIE: RANDOM_ SetSeed, EFIA 4TMASEHEMATN, BHE—IEMF
(RandomSeed 2£#!)
o Z¥1 - globalSeed: Bl 1%5 configuration file F#Y SEED, 3| NERF A AANARREHISEIRIEIFEARIHIFE

i)

N

o B2 - nodeld: FIATRIFIR, WRAERT RMERTERIFELIR.
o Z#3-protocolld: SIANHARIRFFHIRE— T REIFRIMR B ERIBENLIT.
o Z#i4-instanceld: SIASEFINRIRRF, WRE—IHINAIARESTHIR BB

o IRTEFRHEFFHIBIF: MACA MAC thi¥X, ZIMXBEM TMIZAIFENLR, T8 backoff BY[EH] channel
yield ifiE], MNEEIYSH, FEARNBMF., EIREMFH, RANDOM_SetSeedtIRa— TS
&, RIEFAREIFENIRD BB T4 backoff f yield B8], &I,

vold MacMacalInit |
Mode *node, int interfacelndex, const Nodelnput *nodelnput)

{
MacDataMaca *maca = (MacDataMaca *) MEM malloc({sizeof (MacDataMaca)) ;
assert (maca != NULL) ;
memset (maca, 0, sizeof (MacDataMaca));
maca-»myMacData = node->macData[interfacelndex] ;
maca-»myMacData-»>macVar = (void *)maca;
maca-=currentNextHophddress = ANY DEST;
RANDOM_SetSeed (maca-=backoffSeed,
node->glcobalSeed,
node-=nodeId,
MAC PROTOCOL MACH,
interfacelndex) ;
RANDOM SetSeed(maca->yieldSeed,
node->glcbalSeed,
node-»>nodeId,
MAC PROTOCOL MACH,
interfaceIndex + 1) ;
}

FIGURE 4-4. Setting Random Number Seeds
o NEMMBHE D

o EXata RAEMREARMENEND % RandomDistribution



template <class T=>
class RandomDistribution
{
public:
void setDistributienUniform(T min, T max);
void setDistributiconUniformInteger (T min, T max);
void setDistributiconExponential {T mean) ;
void setDistributiconGaussiani(double sigma);
void setDistributiconGaussianlnt (double sigma) ;
void setDistributionPareto(T wall, T wal2, double alpha);
void setDistributionParetod (T wvall, T wal2, T wal3, double alpha);
void setDistribution@eneralPareto(T vall, double alpha);
void setDistributionParetoUntruncated(T wvall, double alpha);
void setDistributionDeterminigtic(T wval);
void setDistributienNull () ;
int setDistribution (char* inputString,
char* printStr,
RandomDataType dataType) ;
T getRandomNumber (] ;
T getRandomNumber (RandomSeed seed) ;
void setSeed(UInt32 globalSeed,
UInt32 nodeld = 0,
UInt32 protocelld
UInt3iz instanceld

o,
0} ;

FIGURE 4-7. Class RandomDistribution
o H{al{#F RandomDistribution %
n BREE—TENSHEE, IRHBEVIEEEER! T, X EXata B9 Shadowing &2 745,

struct PropData {
int numPhysListenable;
int numPhysListening;

E JomDi i \ Joubl hadowinaDi i .
int nodelListId;
int numSignals;

FIGURE 4-8. Declaring a Random Distribution Variable
» RERENIAIF D KE



void PROP Init (Node *node, int channellIndex, Nodelnput *nodelnput) {
BropData* propData = &(node-spropData[channelIndex]) ;

prophata->shadowingDistribution.setSeed |
node->globalSeed,
node->nodeId,
channelIndex) ;

if (propProfile-s>shadowingModel == CONSTANT) {

propData-=shadowingDistribution.setDigtributionDeterministic |
propProfile-sshadowingMean dB);

}
else { // propProfile-sshadowingModel == LOGNORMAL

propData-=shadowingDistribution.getDigtributionGausaian|(
propProfile-s>shadowingMean dB);

FIGURE 4-9. Initializing a Random Distribution
m {FF getRandomNumber 522K

switch (propProfile-spathlossModel) {

case FREE SPACE:

case TWO RAY:

{
double shadowing dB = 0.0;
if (propProfile-s>shadowingMean dB != 0.0)

shadowing dB =
propData-»>shadowingDistribution.getRandomNumber () ;

return;

o {HRETINAE

®m  RandombDistributionClass 28 MX4HiZE S R BANINEE, BEM .app XEHIREDHER,

m B : <Distribution |dentifier> <Parameter List>, %l
e UNI 10 30: f{&R—" Uniform %%, 10 1 30
e DET 20MS: RF—THEM D, B 20ms

. SWITIRMSEU RS-



TABLE 4-1. Distribution ldentifiers and Parameters

Distribution
Distribution Name Identifier Parameters

Uniform UNI * Lower end of the range

* Upper end of the range
Exponential EXP * Mean value
Pareto TPD * Lower end of the range (= lower limit of the

truncation)

* Upper limit of the truncation

* Shape parameter
Paretod TPD4 * Lower end of the range

® | ower limit of the truncation

* Upper limit of the truncation

* Shape parameter
Deterministic DET ® \Value

4.2 Application Layer MR
VMR NELRIN— TR A E DI

4.2.1 P A EY

R BRI A AR A

o REARMIN (Traffic-generating Protocols)
o IHAMIX (Routing Protocols)

4.2.1.1 REAE MY

XEMNELERMEMEN, bl FTPH Telnet, RBELERIEDETMELA, tHal CBR,

(=
FIDMEIIR Z BELRINE N A, tEaNFMREZMNISRRIDAE AT AR CBR R&HI, EXata PHIRE

REzZEIFTKAL-2

TABLE 4-2. Traffic Generators in EXata

Traffic Generator Description

Model Library

CBR Constant Bit Rate (CBR) traffic generator.

This UDP-based client-server application sends data
from a client to a server at a constant bit rate.

Developer

CELLULAR-ABSTRACT-AFPP Abstract cellular application.

This is an application to generate traffic for networks
running abstract cellular models.

Cellular

FTP File Transfer Protocol (FTP).

This tcplib application generates TCP traffic based on
historical trace data.

Developer

FTP/GENERIC Generic FTP.

This model is similar to the FTP model but allows the
user to have more control over the traffic properties. It
uses FTP to transfer a user-specified amount of data.

Developer

GSM Global System for Mobile communications (GSM).

This is an application for generating traffic for GSM
networks.

Cellular




TABLE 4-2. Traffic Generators in EXata (Continued)

Traffic Generator

Description

Model Library

HTTP

HyperText Transfer Protocol (HTTP).

The HTTP application genarates realistic web traffic
betwean a client and one or more servers. The traffic is
randomly generated based on historical data.

Developar

LOOKUP

Look-up traffic generator.

This is an abstract model of unreliable query/response
traffic, such as DNS look-up, of pinging.

Devaloper

MCBR

Multicast Constant Bit rate (MCER).

This moded is similar to CBR and generates multicast
constant bit rate traffic.

Developar

PHOME-CALL

Phone call traffic generator.

This model simulates phone calls betwaen two end
users in a UMTS network.

UMTS

SUPER-APPLICATION

Super application.
This model can simulate boath TCP and UDP flows as

well as two-way (reguest-response type) UDP sessions.

Developar

TELMET

Telnat application.

This model generates realistic Tenet-style TCP traffic
betwean a client and a server based on historical data.
It iz part of the tcplib suit of applications.

Devealopar

TRAFFIC-GEN

Random distribution-based traffic generator.

This i= a flexible UDP traffic generator that supports a
variety of data size and interval distributions and QoS
parameters,

Devealopar

TRAFFIC-TRACE

Trace file-based traffic generator.

This model generates traffic according to a user-
specified file, and like Traffic-Gen, it supports QoS
parameters.

Developar

‘ariable Bit Rate (VBR) traffic generator.

This model generates fixed-zize data packets
transmitted using UDP at exponentially distributed time
intervals.

Developar

VOIP

“oice over |P traffic generator.
This model simulates IP telephony sessions.

Multimedia and
Enterprise

ZIGBEEAPP

ZigBes Application.
This is similar to the CBR application but Is used only in
SEnsor networks.

Senzsor Networks

4.2.1.2 BHEWMY

BT RERASR, BLRSIEMIBNIN (service—providingprotocols) tfIFR AR, tEIMEEHMIN,
XLERR MR T AR ARSIR AN B ENY, E1I1FH UDP g TCP RS,
EXata SZIFHIN EERBIMY I ERL-3, TF—LERBAMNEMEZELH, N&RK4-8. 4-9.



TABLE 4-3. Application Layer Routing Protocols in EXata

Routing Protocol Description Model Library
BELLMANFORD Bellman-Ford routing protocol. Developer
BGPwv4 Border Gateway Protocol version 4 (BGPv4). Multimedia and

This protocol can be used for IPv4 and IPv6 networks. | Enterprise
EIGRP Enhanced Interior Gateway Routing Protocol (EIGRP). Multimedia and
This is a distance vector routing protocol designed for Enterprise
fast convergence.
FISHEYE Fisheye Routing Protocol. Wireless
This is a link state-based routing protocol.
IGRP Interior Gateway Routing Protocol (IGRP). Multimedia and
This is a distance vector Interior Gateway protocol Enterprise
(IGP).
OLSR-INRIA Optimized Link State Routing (OLSR) protocol. Wireless
This is a link state-based routing protocol.
OLSRvZ-NIIGATA Optimized Link State Routing, version 2 (OLSRv2) Wireless
protacol.
This is a successor of the OLSR protocol.
RIP Routing Information Protocol (RIP) routing protocol. Developer
RIPng Routing Information Protocol, next generation (RIPng) Developer
routing protocol.
This protocol can be used for IPv6 networks.

HittEAMINAI NERENZ R LEHER, MAER TCP 5 UDP RS,

o NAREBEMNINEEEBDXNEEXR NRI-4:

TABLE 4-4. Application Layer versus Network Layer Routing Protocols

Application Layer Routing Protocols

Network Layer Routing Protocols

Use UDP or TCP to transmit their route discovery and
control packets.

Use an IP kermnel function to update the IP forwarding
table.

Do not receive data packets to forward, IP handles
those itself.

Use IP directly to transmit their route discovery and
control packets.

| Use IP kernel functions to register itself as the packet
routing function.

Receive data packets and decide outgoing interface to
forward packets.

4.2.2 MABEMAR: XHEMXHE
1. NAERNEELX NG

o EXATA_HOME/include/api.h

o EXATA_HOME/include/application.h

o EXATA_HOME/include/app_util.h
2. NARABEBRAH

o EXATA_HOME/include/fileio.h

o EXATA_HOME/include/mapping.h
3. N EAE RIS R AR {4

o EXATA_HOME/libraries/developer/src

o EXATA_HOME/main/application.cpp

b4l AODV #1 DSR EEEA A




o EXATA_HOME/main/app_util.cpp

4.2.3 M BEHIRES
EXata RIN PR EIEEME X 1E application.h 1, B8l AppType

application.h % ERESEEEL

prpTypAeM . e '[

struct LinkléGatewayData;

#endif // MILITARY_RADIOS_LIB

11 re

// ENUN .+ AppType

// DESCRIPTION :: Enumerates the type of application protocol
[ ks

—lenun AppType
{

/¥ Emulated applications */
APP_EFTP_SERVER DATA = 20,
APP_EFTP_SERVER = 21,
APP_ETELNET_SERVER = 23,
APP_EHTTP_SERVER = 80,
/% Application models */
APP_FTP_SERVER_DATA = 8020,
APP_FTP_SERVER = 8021,
APP_TELNET_SERVER = 8023,
APP_HTTP_SERVER = 8080,
APP_FTP_CLIENT = 22,
APP_TELNET_CLIENT = 24,
APP_GEN_FTP_SERVER,

1. AppType: RFEMMNEEEE

2. Appinfo: B1&—NAEBRMNEGINEXER.

3. AppData: EEMEIEEMN, G2 — T TRFAEMXKEXER; appPtr: fEEREEKNMNTIRIVIEEH
4. AppTimer: N AEEF—LLTimers,

4.2.4 MR APl f1EE&(E

4.2.4.1 NAREIEREERE
RIFAEAPI X fEapp_util.h, {$#F TCP 5 UDP HIARSS.
o APP_UdpSendNewDataWithPriority
o APP_TcpOpenConnection
o APP_TcpServerListen
o APP_TcpSendData

o APP_TcpCloseConnection

4.2.4.2 tEHERIN ARSI
FREINAERNEENRER., EXE apihXXffEd, TBHEEHE:
o MSG_APP_FromTransport
0 MSG_APP_FromTransOpenResult
o MSG_APP_FromTransDataSent
o0 MSG_APP_FromTransDataReceived



o MSG_APP_FromTransListenResult
o MSG_APP_FromTransCloseResults

4.2.4.3 MFAETIRAPI
BLEERINEERE, EXE app_util.hd,
o APP_IsFreePort
o APP_GetProtocolType
o APP_RegisterNewApp
o APP_SetTimers

4.2.5 FH—TERRE/IN R X

X CBR Jffl, FMNMBUMESTIN— PN ERREARN B,

4.2.5.1 a2 N

BRIRBATERI— MY “MYPROTOCOL”, BBAHAHER “Myprotocol” fER NS HIZRS .

A Cbr A%k CBR FESMa&H,

4.2.5.2 g4

TEEXATA_HOME/libraries/ Timil— 18X 4HK: user_models, TETEBEIZE—1"FBE: src

o BiE user—-models :

o 1) €I BFEERI Makefile: EFuser_models/ B& T, 5 src/ #5l; afEZENEMEREZT (b0
developer) THIF Makefile: Makefile—-common. Makefile-windows, ZBB{EKR, t&:

MR ERETIE! | | BEifEMakefile—-common REBE T — cpp X4, mIAEERERM, IFRE

—TNERITER “\”

= Makefile—commonEd

USER_MODELS OPTIOHNS =

USER_MODELS SRCS = \

14 USER _MODELS INCLUDES =
= -I% (USER_MODELS SRCDIR)

4 USER MODELS DIR = ../libraries/user models

USER MODELS SRCDIR = ../libraries/user models/src
7 £
: $# common sources

£

3(USER_HGDELS_SRCDIRJIaEp_mypIDtDcnl.cpp



H Makefile—windowsEd

1 #
2 # Define User library models.
5 include ../libraries/user models/Makefile-common

ADDON OFTIOHNS = £ (ADDCN OPTICNS) % (USER MODELS OPTICNS)
ADDON INCLUDES $ (ADDON INCLUDES) £ (USER MCDELS INCLUDES)

10 USER MODELS OBJS = §(USER MODELS SRCS:.cpp=.obj)

12 LIBRARIES OBJ = $(LIBRARIES OBJ) $(USER MODELS OBJS)

o 2) 8lB[EEXata ' (—) : Simulator BasicsHi#iE Addons E73EfEEX main/Makefile-
addons-windows, H{TIHREEGE.

U =] Makefile—addons—windowsE] l

43 #include ../addons/db/Makefile-windows
44 #INSERT Contributed Models HERE

45 #include ../contributed/macdv/Makefile-windows

4E

47 LIIOIT - INSEFRT Icer—defined addons

4€| include ../libraries/user models/Makefile-windows
49

BTN A Sk SRS A -

o BT VS 1L app_myprotocol.h Fl —NESIH: app_myprotocol.cpp, REFENIGIER src/
XHRT, [ER: BE¥HTXXERNEIRESR]

o JEENF, EhL#ifndefR, BREEAS;

o {hH8 app_cbr.h/.cpp, EETRELAFHENL—TEIESEN: MyProtocolData;

fEApplicaiton EtHiXFIRP B EFHHMN

o 7f applicaiton.h FRYKIEEERL AppType FiRIN APP_MYPROTOCOL_CLIENT (ZEFiwkzAE) #
APP_MYPROTOCOL_SERVER (IRZ528E%) MR HTHON FIZEEY;

o R BWARMEREHE, RIIFEAPP+PLACEHOLDERZHI,

S e

Jf ENUNM o AppTyvpe

S DESCRIPTION :: Ermumerates the type of application protocol
i wxf

—lenum AppType

{

F* Emulated applications */
APP _EFTP_SERVEE_DATA = 20,
APP_EFTP_SERVER = 21,

APP _ETELNET_SEEWVER = 23,
APP_EHTTP_SERVER = &0,

{* Lpplication models */
APP_FTP_SERVEE_DATA = 8020,
APP _FTP_SERVEER = 8021,


note://WEB044939ba4d3842718f50a32b3a805f70

£ Luo]T: add MYPROTOCOL
APP_MYFROTOCOL_CLIENT,
APP_MYFROTOCOL_SERVER,

APP_PLACEHOLDER

4.2.5.3 EMSGEERFIR PR INFR 1IN
o 7f trace.h X4, TraceProtocolType ¥ ZZF B FRMNFTIL,
o [E#, FESWINEREE, NIEFHE TRACE_ANY_PROTOCOL ZHi,

= TraceProtocolType
SFF L
J/f ENIM .o TraceProtocolType
Jf DESCRIPTION :: Enlisting all the possible traces
£

“lernum TraceProtocollype

{
TRACE_UNDEFINED = 0O,

TRACE_TCF, fi
TRACE_UDF, e
TRACE_IF, i3
TRACE_CER, fid
TRACE_FTF, fi8
TRACE_GEN_FTF, fi8
TRACE_BELLMANFORD, ST
TRACE_BGF, S8
TRACE_FISHEYE, fia

S DHCP

TRACE_DHCP,

£/ Luojt: NMYPROTOCOL
TRACE_NYPROTOCOL,

Ff Must be last one!!!
TRACE_ANY PROTOCOL

4.2.5.4 EXEIELH:
o TEFIMNAYSL S RE ZMY BB R TTIEM . BEEE:
NS
 WAZHIRR, tEinOS;
AR
n RIHTEE,
o 8% CBR Juffl,
o MyProtocolData: HEFMiXEIEE T, MAREPDU



IE:
* Data 1tem structure used by myprotocol.
*/
typedef
lgtruct struct_app myprotocol data
{
short sourcePort;
char type:
Int32 seqlo;
clocktype txTime;

IMyprotocolData;

o AppDataMyprotocolClient: &% Myprotocol EFi#{5 BHEIELEH

¥ Structure containing mvprotocol client information.

tvpedef

-struct struct app myprotocol client str

{
Address localAddr;

Address remoteAddr;

D Clocktvype interval;

clocktype sessionStart;

clocktvpe sessionFinish;

clocktype sessionLastSent;

clocktype endTime;

BOOL sessionlsClosed;

UInt32 itemsToSend;

UInt32 itemSize;

short sourcePort;

Int32 segNo;

D UInt32 tos;

int uniqueld;

Int32 mdpUniqueld;

BOOL isMdpEnabled;

std::string* applicationName;
}

AppDataMyprotocolClient;

o AppDataMyprotocolServer: FitHhXIRSZ 23 im(E 2AVEIRE

&



* Structure containing mvprotocol server related information. #*

tvpedef
-istruct struct _app myprotocol server str

{
Address localAddr:

Address remoteAddr;

short sourcePort;

clocktype sessionStart;
clocktype sessionFinish;
clocktype sessionlLastReceived;
BOOL sessionlIsClosed;

Int32 seqNo;

int uniqueld ;

}

AppDataMyvprotocolServer:

4.2.5.5 {IIatt
o BAWEMNEESD (HSTNAPPEEXMED) :
<Protocol-name> <paraml> <param2> ... <paramN>,
EEdl cBR RYECEXMHAETL:
CBR <src> <dest> <items to send> <item size> <interval> <start time><end
time>
o MRIFZET EXataGUI BIEE—TREEMIFHR (ex_l.config) , EMIMTR (1§12) EFRI— CBR
5%, SERARMINRE, ENAREXH (ex_lapp) #RE—17: CBR 12100 512 1S 1S 258, FilA, X
BMEMSN, BRENAEEXH, HMNNEERN., TEMRNYRAERE, BIFHRIEIVENS
£, HATHMINEIEL,

e

|
u Fi\ex\ex_1\ex_l.app - Notepad++
MR &|EE) ERS M8V RBN ES0L aEEMm I
csHEHE S g@|a¢'|:jn|:)c|ﬂba\ ]

B ex1 appi!l'
Property | Value | 1 CBR 1 2 100 512 1S 1S 2SS

General L Help

|»

=y
‘

Source

=i
4

Destination

Ttems to Send [100
Ttem Size (bytes) |52
Interval 1 [seconds
Start Time 1 [seconds
End Time |25 ]5ecuﬂd5

[-1 Priority |Precedence
- . =

Ll Led Lef Lo




o ENWARESE, RAMINIIBLERL

o WMXWRHNEZNEEXHRINEESE, AERBMINAIBLERE,

o WMIANIRIREBT SR, BMMYSHR#T (W[EDEXata # B (—) @ Simulator Basics) .

o BMTHRMMXARMBMAE T L#T, FEit, NMARMNANYBCREHRTT.

o THEMBHIRRE TAIALERE PARTITion.InitializeNodes BT, ZREE X fEmain/partition.cpp
&,

o 7EPARTITion.InitializeNodes HiFRNABE#MIALEREL: APP_InitializeApplications 1 APP_Initialize, 2
AFAT R AR AR A R B R NAIIA T XM BB R EE X7 application.cpp H,

partition.cpp * RiGElE=A) app_cbr.h app_myprotocol.cpp app_cbr.cpp Tl applicatio
(£RER)
2071 SimContext::setCurrentNode (nextNode) ;
2072 =gifdef JNE LIB
2073 JNE Initialize(nextNode, nodelnput);
2074 |#endif /% JNE LIB #*
2075
2076 ADAPTATION Initialize(nextNode, nodelnput) ;
2077
2078 E If ther is any adaptation protocol initialize
2079 the end svstems & switch stack differently
2080
2081 if ((nextNode->adaptationData. adaptationProtocol
2082 == ADAPTATION PROTOCOL_NONE)
2083 (nextNode->adaptationData. endSystem))
2084 {
2085 NETWORK Initialize(nextNode, nodelnput):
2086 TRANSPORT Initialize(nextNode, nodelnput):
2087 =g#ifdef EXATA
2088 SocketLayverInit (nextNode, nodelnput):
2089 |#endif
2090 APP_Initialize|(nextNode, nodelnput);
2091 USER Initialize(nextNode, nodelnput):
2092 }

PR T

(¢]


note://WEB044939ba4d3842718f50a32b3a805f70

partition.cpp % RiELA app_cbr.h app_myprotocol.cpp app _cbr.cpp

(5EE) K
2101 nextNode = nextNode->nextNodeData;
2102
2103 SimContext: :unsetCurrentNode () ;
2104 }
2105
2106 =gifdef EXATA
2107 partitionData->rrInterface->Initialize(partitionData);
2108 |#endif
2109 Initialize globally, rather than a node at a time.
2110 APP InitializeApplications (partitionData->firstNode, nodelnput):
2111
WEATHER Init(partitionData, nodelnput) :

2112

o APP_lnitializeApplications EREIZINMAEEX M, AFEENS MHXEIHIEHREATIHINEIREML.

n WARENMY (*app) BHEANREEZE applnput  (Nodelnput £, E X fileio.h) ;
applnput.inputStrings KREEXHFIZANEZEHASR, BEBEZITIXAR, BFRBEHEART.

application.cpp el partition.cpp trace.h app_cbr.h app_myprotocol.cpp app_cbr.cpp

(&EEE)

1889

1890 *

1891 # NAME: APP InitializeApplications.

1892 * PURPOSE: start applications on nodes according to user s
1893 * specification.

1894 * PARAMETERS: node - pointer to the node,

1895 * nodelnput - configuration information.
1896 # RETURN: none

1897 *

1898 wvoid

1899 APP InitializeApplications(

1900 Node #firstNode,

1901 const Nodelnput *nodelnput)

1902 | {

1903 NodelInput appInputL

1904 char appStr[MAX STRING LENGTH]:

1905

» {Ff CiEEM sscanf HIANEEXHIN—ITHITIZN, SEE—TFIOMINER, UKEENSEH,

m tEUNA sscanf(applnput.inputStrings[il, "%s", appStr); IEAZE i TTHE—"1F, Bl appStr fRIFHY
XB MRATENANEAEGNEESEH: FREE—" %" B TERRIE—1"FRHE (B2
ZIENRIINEERY) |, numValues N IEFIZEBISE TR,



numValues = sscanf (appInput. inputStrings[i],
“Wks Y%s %s %d %s”,
sourceString,
destString,
&itemsToSend,

startTimeStr) ;
n AEEILEE appStr SHMYARIRFF (KB “CBR”, “MYPROTOCOL”) #WTRIFEEHMNEER; FIF
sscanf R LHMNIENZINNESEES .

application.cpp Pl partition.cpp trace.h app_cbr.h app_myprotocol.cpp app_cbr.cpp

(EEEE)

2583 else

2584 if (stremplappStr, "CBR") == 0)

2585 {

2586 char profileName[Ma¥ STRING LENGTH] = “/07:
2587 BOOL isProfilelameSet = FALGE:

2588 BOOL isMdpFnabled = FALSE:

2589 char sourceString [MAX STRING_LENGTH]
2590 char destString[BIG_STRING_LENGTH] :
2551 char intervalStr[MA¥ STRING LENGTH]:
2552 char startTimeStr [MAX _STRING_LENGTH]
2593 char endTimeStr [MAX_STRING_LENGTH]
2594 int itemsToSend;

2595 int itemSize;

2594 Nodebfddress sourcelodeld;

2597 tddress sourcefddr;

2598 Nodefddress destNodeld;

2599 tddress destAddr;

2600 unsizgned tos = APP DEFAULT TOS:

2601 BOOL 1sRsvpTeFnakled = FALSE;

2602 char optionTokenl[MA&X STRING_LENGTH]
2603 char optionToken? [M&X STRING_LENGTH]
2604 char optionToken?[MAX STRING_LENGTH]
2605 char optionTokend[MAX STRING_LENGTH]
2606 char optionToken5[MAX _STRING_LENGTH] :
2607 char optionToken6 [MAX _STRING_LENGTH]
2608

2809 numValues = sscanf (appInput. inputStrings[il,
2610 ks %s % %d %d %s %s %s %s %s %s %s %s %sT,
2611 sourcestring,

2612 dest3tring,

2613 &1temsToSend,

2614 EitemSize,

2615 interval Str,

2616 startTimestr,

. RBCEM BT SRR *UﬁﬁEXata_f-ﬁlZl%& |0 AppParseSourceAndDestStrings (X fEfileio.h)
MIZE R X A9 NEC BT IRBURA B AT ma9ld  (RObhE) , g0 1 #0 2, {RTE#E sourceNodeld,
destNodeld,

= FREUEFBT migs: FIMA EXata B9 Mapping B#: MAPPING GetNodePtrFromHash (EX7E
mapping.h) FIFAT R Id SREX T =85 .
= FESHEBER: BRERAXNSEROEIELER string #3125 clocktype, A



e A = == e ]

TIME_ConvertToClock (FEXFE clock.h)

Eib, APPEREMMNAIMALIAESRTEE, AIUDSIERMINAIAMLERET, XF CBR X, 2&F
i/ AR S5 IR PR MR L RER T .

CBR EFPim#liaft: 18 AppCbrClientinit ¥, MNRTRIGEIZNBENT. RRIFNEMS I,

else
{

AppChrClientInit(
node,
sourcehdddr,
destAddr,
1temsToSend,
ltemSize,
interval,
startTime,
endTime,
tos,
sourcestring,
dest3tring,
1sRsvpTeEnabled,
applamePtr) :

|}
MEIZMXEBAHEINY (loop-back) : FJH APP_SuccessfullyHandledLoopback ERI%L
(application.cpp) Rt&E, REEN FALSE, NIRIEIFE,
RENET RiEH, #1TRS[BAEMA: BEFEER MAPPING_GetNodePtrFromHash>k12EX, FEIHI=Z
)\ destNodeld, A AppCbrServerinit (node)i#1T BRSS 22 4ME1L .
ARINFER N IRICES: {Fi&HEIE CBR, 7£ APP_lnitializeApplicatioins®? “CBR” [FE&AN ~
MYPROTOCOL“ MY 4R ER 5 A



J* Luoijt: exercise new app protocol#*/
else
if (stremp(appStr, "MYPROTOCOL”) == 0) {

£/ Intitialize wariables fir reading user input
char sourceString [MAX STRING LENGTH]
char destString[BIG_STRING_LENGTH] ;
char intervalStr [MAX STRING LENGTH]:
char startTimeStr [MAX_STRING_LENGTH] .
char endTimeStr [MAX STRING LENGTH] .
int itemsToSend;
int itemsSize;
Nodebddress sourcelodeld:
Address sourcefddr:
NodeAddress destNodeld:
bddress desthddr;

// Read user input into approprate variables
num¥alues = sscanf (applnput. inputStrings[i],
kg %z %z %s %s %s %s %s”,
sourcestring,
destString,
&1 temsTosend,
EltemSize,
interval Str,
startTimestr,
endTimeStr)
if (numValues '= 7) |
char errorString [MAX STRING_LENGTH + 100]:
sprintf (errorString,
“Wrong MYPROTOCOL configuwration format!‘n”
“NYPROTOCOL <src> <dest> <{items to send>
“{item sizer <{interval’ <{start time> "
“Zend time>'\n”)
ERROR_ReportError (errorString) ;



/{ Ger source and destination nodeld and address
I0 AppParseSourceindDestStrings(

firsthode,

applnput. inputStrings[i],
sourcestring,
EsourceNodeld,
Esourcedddr,

destString,

EdestNodeld,

Gdesthddr)

/f Get source node ptr
node = MAPPING GetNodePtrFromHash(nodeHash, sourceNodeld)
if (node '= NULL)

{

clocktype startTime = TIME ConwvertToClock (startTimeStr):
clocktype endTime = TIME ConvertToClock(endTimeStr) ;
clocktype interval = TIME ConvertToClock(intervalStr):

£/ Call MYPROTOCOL client initialization function

sourcebddr,
destAddr,
itemsToSend,
itemSize,
interval,
startTime,
endl ime

)

/i Check if loop-back

// Get dest node pointer

if (node == NULL || !'APP_SuccessfullvHandledLoopback(
node,
appInput. inputStrings[il,
destAddr,
destllodeld,
sourcebddr,
sourceNodeId))

{
}

node = MAPPING GetNodePtrFromHash(nodeHash, destNodeld):

if (node '= NULL)

{
/4 Call MYPROTOCOL server initialization funciton



n SEEEFRINAIRIIE LR B AR E S
m FEC
o W\IifEapplicatioin.cppFFk BIEFITMNAIL S
o NImZEkMFEEIITRENEERET, MB--) BM--) BEERY--) VC++BXRX--) 828R
o SCIEAIMYAIE P imDIAM
o BIE—PNAXEMG, FHMBREERS
o STIETHINAY Clientinit BE(: AppMyprotocolClientinit, JIEEE LR #HITER, HHP, BHEE
MEMANSHAEN, AEEA—"~NewMyprotocolClient KN4 K Z FiksEfl,

J// WYPROTOCOL Client initialization
void
AppMyprotocolClientInit(
Node #*node,
tddress clientiddr,
tddress serveriddr,
Int3Z2 itemloSend,
Int3Z2 itemdize,
clocktype interval,
clocktype startTime,
clocktype endlime,
char® appllame,
= const NodeInput* nodelnput)

char eror [MAX_STRING LENGTH]:
bppTimer #*timer:
bpplatallyvprotocolClient #clientPtr;
Nessage #timerlsg;

int minsize;

startTime -= getSimStartTime(node):
endTime -= getSimStatyTime (ndoe):

ERROR_Assert (sizeof (MyprotocolData) < MYPROTOCOL_HEADER_SIZE,
“MyprotocolData size should be sreater than MYPROTOCOL _HEADER SIZER™) :
minSize = NYFROTOCOL_HEADER_SIZE;

// Check to make sure the items to send correct
if (itemsTosend < 0)
{
sprintf (error, “"MYPROTOCOL Client: Node %d item to sends needs”
“ to be >= 0hn", node->nodeld):

ERROR_ReportError (error) :



£/ Make sure the end time correct
if (! ((endTime > startTime) || (endTime == 0)))

{
sprintf(error, “MYPROTOCOL Client: Node %d end time needs to be >
“start time or equal to 0.\n", node-’nodeld):
ERROR_ReportBrror (error) :
}

J/{ Create an instance of the application client
clientPtr = AppMyprotocolClientNewllyprotocolClient (node,

clienthddr,

serveriddr,

1temsToSend,

itemsize,

interval,

startTime,

endTime) :

g, (£ MEM_malloc shiSAFDERE, SER—TIRESEMER/NNA

o TEiX 1 ~NewMyprotocolClient p&%
7, REAFPRENRSSE, AERERSEMRNIEEH.



}

/i Create New Client instance
ApplatallyprotocolClient #
AppMyprotocolClientNewMyprotocolClient (Node *node,

Address localiddr,
Address remotedddr,
Int32 itemsToSend,
Int32 1temSize,
clocktype interwval,
clocktype startTime,
clocktyvpe endTime,
TasType tos,

char* appiame)

AppDatallvprotocolClient *myprotocolllient:

// Allocate a new client instance
myprotocolClient = (AppDatalMyprotocolClient *)
MEM malloc(sizeof (AppDataMyprotocolClient));
memset (myprotocolClient, 0, sizeof (dppDatallyprotocolClient));

f/Fill in the client info

memepy (& (myprotocolClient->localdddr), &localdddr, sizeof (Address));
memepy Lk (myprotocolClient->remotedddr), &remotedddr, sizeof(Address)):

myprotocolClient-*interval = interwval;

myprotocolClient-rendlime = endTime;
myprotocolClient-ritemsToSend = itemsToSend;

myprotocolClient->itemSize = itemSize;

!/ Set the source port, identifer of this instance

myprotocolClient-rsourcePort = node-rapplata. nextPortNumt+;

myprotocalClient->seqlo = 0;

if (applame)

{
myprotocolClient-rapplicationName = bew std::stringlappName) :
1
else
{
myprotocolClient->applicationName = new std::string():
1

// Register the new app ilnstance
AFF_ResgisterNewhpp (node, APP_NMYPROTOCOL_CLIENT, myprotocolClient):

return myprotocolClient

o XTHEF WG sourcePort Fe#THE—RR, ALIBR—THIIEEN, ZRisOB8&—, T5: Fifl

ERfE, DAERGIEMR,
o SEMFRRURIAASEHI: ASFERAINARMENZT RIN— T AR, SFEERIBRNZN AR

(=B

10N

| =R

if, EF%M



%N FAFIRAPEREIZN RACRS SR, ZBERAEES Appinfo (IL 4.2.3) ,
o FIF APP_RegisterNewAppFiL, EXTE app_util.cppH,
o =1Z¥: Node $g¥. MARXRE, KEEHWIFIEH.

o {IHRMFRININAY Timers: BRT VA HIASEWE, BFZNWBMTimer, BT TR EAIEBZTE—EENNA
SEf5), B, NARE timer 2 ETABNEHRM info FERUMMEFRBAINASES], NARETimer HETRIEMARE
B AppTimer &k (4.2.3 73)

o AppTimer 5HER:
m Timer Z£8Y:
= Connectioin Id: FR/ERIEIE
m SourcePort: FfifE#Jsession
o Timer FIXRBA=F:
m APP_TIMER_SEND_PKT: &BRERZ, FATEINALEERER,
m APP_TIMER_UPDATE_TABLE: E#iAith Table; FMIPREBIRIRINE;
= APP_TIMER_CLOSE_SESS: HFx[H]session,
o TEFItMXAIClientinitRRIEE#ITTimer BIFIAM, X Client X, FERIREHFIBLENNE, B, XB
tHER T AEETimer RRFEIMIES, LEANA sourcePort kKX 2 A ERIClient L,

ion.cpp app cbr.h FRE=HL L app_myprotocol.cpp® X

5 }

4]

7 !/ Intlalize timers

2 timerMsz = NESSAGE Alloe(node,

9 APP LAYER,

0 APP_NYFROTOCOL_CLIENT,

1 NSG APP TimerExpired):

3 MESSAGE InfoAllocinode, timerMsg, sizeof (AppTimer)):
4

5 timer = (AppTimer *)MESSAGE ReturnInfo(timerMsz)

T timer-rsroucePort = clientPtr-rsourcePort;

J timer->type = APP_TIMER_SEND_PET;

I: NESSAGE Send(node, timerMsg, 5tartTime]';|

1)

. Elt, EFRIF exata, HINRFTEM, BEENEE Jtuser-models 19 Makefile, FHEUSHIEE, AE,

I,



E=Thuad

STGHRR): | LA 19 @S| %=
1% cl /nologo /Fe. . ‘\bin\exata exe JOx JObZ ..'main\temp.lib .. ‘main‘libraries. lib ../kernelfobj/main o—windows—wvel0 /link .. /intertaces/lib—em

1rel © #HST warning D9024: FEIDDETESIHFZER “ . | fkernel/obi/main, o—windews—veld” » BEATISH
1> FTIOBRE .. \bintexata 1ib W18 .. \binlexata. exp

1 el /EHse MT /nologe -I..%include -I..%ineludelwindews -I..%interfaces\lib—emulation‘\libnethinclude -I.."%interfaces'lib—emulation'libmetli
1> prop_range. ecpp

1 ¢l /nologe /Fe  \bin\radio_range exe /Ox /OBZ . ‘main\temp.lib . ‘main\libraries lib . ‘\libraries‘wireless\sre\prop_range. obj /link .. finter
1 FTEEBRE . \bin‘radio_range lib 30948 .. \bin'radio_range. exp

1% el /EHse MT /nologe -I..%include -I..%inelude'windews -I.. \interfaces\lib—emulation‘\libnethinclude -I..'interfaces‘lib—emulation'libmetli
1> shptoxml. epp

13 ¢l /nologe /Fe. . \bin\shptoxml. exe /Ox /0b2 .. \librarieswireless\sre\shptoxmlishptomml. obj .. ‘librarieswireless\srelshptoxmllshptoxml_main ¢
1> el /EHze /MT /rieloge -I..%imelude -I.. %\ineclude'windews =I..\interfacesilib—emulation‘librnetdinclude -I..%interfaces'lib—emulation'libnetii
1> mts2. epp

1> cl /mnologe /Fe . \bin\mtz—socket. exe JOx /ObZ . ‘main\temp.lib .. ‘main\libraries lib .. ‘\interfaces'socket—interfacelsre'mts2. obj /link L find
13 FEORRE . \bin‘mts—socket. 1ib FR4E .. ‘\bin‘mts—socket. exp

13 copy .. hlibiwindowslibexpat. d11 . . Ybin\libexpat. 411

1> EEH 1 3

1 copy .. \lib\windewshpthreadVC2 411 .. \bin\pthreadVC2. 411

1> EEH 1 A3

1

eyt

o SCHIRRSSIRHNIAIL
o XFET UDP MINA, tbal CBR, RRSSImAIRRZBERITARSIRO, WEIEIREE— T 2iE S,
ARSSImAIRNIA ML, EFHLEER D TS,

4.2.5.6 LIMEHkA2F Implementation of Event Dispatcher

e EXata HIEHLIBIRRF: T RBEAE==) BEHLIE==) MXEHLIE, NODE ProcessEvent————> Layer:
APP_ProcessEvent (X1 application.cpp) B 1TSE: node fl msg, msg FIEFTAENNEERER, A
BB APP_GetProtocolType 3RBY, AEEE switch IBERES MMYSHLIERE,

e 7t APP_ProcessEvent FRINFTIAIXAIS AR EN: FRIRN A HINZEE APP_MYPROTOCOL_CLIENTA]
APP_MYPROTOCOL_SERVER E7E AppType HiRI5EEE (application.h)

G797 B/#*

G798 * NAME : APP ProcessEvent.

G799 * PURPOSE: call proper protocol to process messages.

BEO0 * PARAMETERES: node - pointer to the node,

BE01 * msg - pointer to the received message.

6302 | * RETURN: none. |

BRE03 */

6204 Hvoid APP_ProcessEvent (Node *node, Message *msg)

6805 | {

BR0G unsigned short protocolType;

G207 protocolType = APP GetProtocolType(node, msg) :

BE0E NetworkDatalp *ip = (NetworkDatalp *) node->networkData.networkVar;
G209 NetworkDatalemp *icmp = (NetworkDatalcmp*) ip-ricmpStruct;

RETN



6243 switch(protocolType)

f344 {

6245 case APP TIMER:

H246 {

G347 AdppLlayerTimerTest (node, msg);

BE4E break:

6249 }

6250 case APP_ROUTING BELLMANFORD:

6851 {

GBE5E RoutingBel lmanfordlLayer (node, msg):
BEE3 break:

6854 }

6048 case APP_CBR_SERVER:

A049 {

B950 ApplayerChrServer (node, msg) :

6951 break;

AO52 }

6953 // Luo]T: exercise

6954 case APP_MYPROTOCOL_CLIENT:

AOEE {

6956 AppLayerMyprotocolClient (node, msg);
BO5T break;

AO5S }

6955 case APP_MYPROTOCOL_SERVER:

HOG0 {

6961 ppLayerMyprotocol Server (node, msg);
HOG2

o SRR FMNMANEHLIBREEARTK, TEHEDZH,
o FMNEFIHSBHLME AppLayerMyprotocolClient
o IWHR (B) RESHNIE: EXata FIIFAESHEETENE api.hd, B, 7 api.h FRMFHIHINNE
2R, SERIRINTE MSG_DEFAULT Z A1,

1137 E J*

1138 * Any other messagze types which have to be added should be added before
1139 # N3G_DEFAULT. Otherwise the program will not work correctly.

1140 */

1141 S/ Lua]T: exercise, 2022-12-15

1142 NSG_APP NYPROTOCOL _NewEwentl,

1143 HSG_EPP_HYFROTOCDL_NEWEVent2J

1144

1145 NSG_DEFAULT = 10000

1146 |} ;

o ffapp_myprotocol.h/.cppHi7in AppLayerMyprotocolClient #1 ApplLayerMyprotocolServer 7%, 1&15
CBR HJ3£HL,
o AppLayerMyprotocolClient(node, msg) 757%:
m R#E msg HHY eventType, & MSG_APP_TimerExpired 2RI R4k HIT T EAME:
= B MESSAGE_Returninfo(msg) #2Ei% JHE M Info, 3REXtimer B9¥EE, AE#T info HIE;
m H—H1RIE timer—>sourcePort BXMYSEBIETIES: clientPtr:



341
342
343
344
345
346
347
248
349
350
351
352
353
354
355
356
357
358
359
360
361
362

AppMyprotocolClientGetMyprotocolClient (XE—"11/574, FEZA/0)

BT, WRIE timer NEEHITARERILIE, WRZE APP_TIMER_SEND_PKT, NtR#EstartTime.
interVal #1728 (B#FMiEEk. HivirtualPayloads, H7H
appData::appTrafficSender::appUdpSend &) , HiZE F—1"&BRIF timer (FF
AppMyprotocolClientScheduleNextPkt, ZZ7/1) .

NI B8 S5 ERIR OMHIE EF5%E: AppMyprotocolClientGetMyprotocolClient:

// Search for a myprotocol client data structure
Anplatathprotocolliiant *
S AppivprotocollientfetyprotocolClient Node *node, short sourcePort)

{

}

Appinfo *applist = node-rapplata. appfir;
Appfatadvprotocoliiant *myprotocolClient;

for (; applist != NULL; applist = appList—>appNe.¥t)|

{
if (applist->applype == APP NVPROTOCO!L CLTENT)
{
myprotocolClient = (Applatalprotocolliiant *) applist-rappletail;
if (myprotocolClient-rsourcePort == sourcePort)
{
return myprotocolClient;
}
}
}
return NULL;

RINEET—MRZEENBIFISE: AppMyprotocolClientScheduleNextPkt. T E2Z 8l —1
Timer Message, H 4%t Message Info, &% source port. timer type EHMMELREE, &F, 7
Fd MESSAGE_SendAia& . [ERNBANREHEEALEERI, XES5HMFAIESRANA
E ]
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/4 Bchedule the next packet the client will send.
vold
S AppdvpratacolCliant Schadul aNaxtFirt (Node *node, Applatafiprotocolliiant *clientPtr)
{
AppTimar ¥timer;
Haszage #timerlss;

!/ Create a timer message
timerMssz = KESSARE Alfoc(node,
APP_LAYER,
AFF HYPROTOCOL CL TENT,
MSG_APP TimerExpired):

A4 Add timer info
NESSAGE Infohlloc(node, timerMsg, sizeof(App7imar)):

timer = (AppTimar *) ¥ESSAGE Retwrninfo(timerMsg)

timer-rsourcePort = clientPtr-»sourcePort;

timer->type = AFPF TIHER SEND PET,

-1#1fdef DEBUG
{

char clockStr[24]:

printf ("MYPROTOCOL Client: Node %u scheduling next data packetin”,
node->nodeld) ;

printf (" timer type is %d\n", timer->type)):

TIME_PrintClockInSecond(clientPtr->interval, clockStr):

printf(” interval is %sS\n", clockStr):

}
Hendif

HESSARE Sapdinode, timerMsg, clientPtr->interval):

n Eib, EFIRNSHLEERMK! ! ! [FFEE, SAHELTALER ] ==) RSIE
o AppLayerMyprotocolServer 753%

5 Client &, Server inEFEZM TEIEW packet,

» FTMEREM: MSG APP FromTransport RE{EHE (UDP)

n KHEEREZEHNEER, AELEWEIRpacket,

m QMIEIRAE:



399
400
401
402
403
404
405
406
407
403
409
410
411
412
413
414
415
416
417
418
419

437
438
439
440
441
442
443
4L
445
445
447
443
449

// Server event dispatcher
void
-l Applavarffpraotacol Sarverilode *node, Hesszze *mss)

{

char error[MA¥ STRING LENGTH]:
Aopfatathprotocol Sarvar *serverPir;

switch (msgz->eventType)

{

case MSG_AFF Fromlransport:

{
dpTobAppRecy #info;
Mmorotocoifata data;

ERRORE_Assert(sizeof(data) <= NVPROTOCDL, HEADER SIZF,
“Wyprotocol Data size can ke greater than MYPROTOCOL HEADER SIZE

J/ Get info and packet

info = (UdpTobppRecv *) HESSAGE Ratwrninfolmss)

memepy (edata, HESSAGE RetwrnPackat(msg), sizeof(data)):
FRAEHINEEMR: EFA source address # source port (58, {EF App*Server Get*Server Fi&
RER (KTHEATEFZMMNESR) . [“Get AiE”]
MREZFIRE] NULL, HEAR— &R (ZREIEENE—1E) , WEECIE— MRS
imsL, EER App*ServerNew*Server F3EREM, [“New” AiE]

/i Search the server instance

serverPtr = AppMyprotocolServerGetMyprotocolServer (node,
info-rsourceiddr,
data. sourcePort)

J/ New cornnection, so create a new server instance
if (serverPtr == NILL)

serverPtr = AppMyProtocolServerNewMyprotocolServer (node,
info-rdestAddr,
info-»sourcelddr, data. sourcePort)

@ — arrrr v N

Mt B hiREY packet B /& #1TAIE: MESSAGE_ReturnPacket; {£F9
MESSAGE_ReturnPacketSize 3XEXERIA/)N;

1Ef5&fa MESSAGE_Free, BRAMETERNAFZTIE,

BEFNN Server BA3E: App*Server Get*Server, BN T RSHIP— Appinfo EEEIRI AT
x, EEESSMUANEEMIMEER, thilimigit, Riz0S. SEREEESE. NATAE
BIRERIET M, REFEXER, SN “New 557,



81
B2
B3
a4
85
26
a7
B8
89
20
91
22
23
24
35
26
A7
28
29
0o
01
02
03
04

N
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// Search for server instance
AppPatathprotocod Sarvar *

Avplhprotocol Sarverfetiyprotocol Sarvar(
Node #*node, Address remoteAddr, short sourcePort)

Appinfo *applist = node-rappData. appFir:
AppPatathprotocol Sarvar * myprotocol Server;

for (; applist '= NILL: applist = applist-rappMezt)

{
myprotocolServer = (dpplatadhprotocol Sarver *) applist->appfatail:
if ((myprotocolServer-rsourcePort == sourcePort) &&
I0 CheckIsSamefddress(
myprotocol Server-rremotefddr, remotedddr))
{
return myprotocolServer:
}
}
return NILL;

o BIEFT Server BE: CIFFFTEY Server LI & HBNAEE Info, H5ERUEM (F Info AN
appList)

!/ Create a new server data structure
Applatalvprotocol Sarvar *
Appthprotocol SarverNewlyprotocol Sarvar(

{

Node *node, Address locallAddr, Address remotefddr, short sourcePort)
Applatadvprotocod Sarvar *myprotocol Server:

// Allocate a new server

myprotocolServer = (dpplatalivprotocol Server *)
NEN_malloc(sizeof (Applatallyprotocol Server))

memsat(myprotocolServer, 0, sizeof (dpplatalfyprotacolSarver));

/f Fill in info

memepy W& (myprotocol Server-» Jocaldddr), &localdddr, sizeof(Address));
memepy (& (myprotocol Server->remotedddr), RremoteAddr, sizeof (Address));
myprotocol Server-rsourcaFfoart = sourcePort;

myprotocol Server-rsassionStart = node->getNodeTime() ;

myprotocol Server->sessionfinish = node-rzetNodeTime () :

myprotocol Server-rsasci ol el iosad = FALSE:

myprotocol Server-rsagho = 0

myprotocol Server-runigueld = node-rappData. uniqueld++;

APP RogisterNewdppnode, APP KVPROTOCOI! SERVER, myprotocolServer)

return myprotocolServer:



o EWMHIE, AIN! ! !

4.2.5.7 INETIIRE L& Collecting and Reporting Statistics
1. EXata ISt AE:
a. MUEB L&, Fif EXata 5.1 3¢ EXata 7.0, Sit=28IWEFAIR Programmer‘s Guide RIS E#—
¥, REBSMARHAREEFIESITE (BB numBytesRecvd) EIEE X 79 AppDataCbrServer BIAL
B, MER— FTENBRFREMAY, XPEE STAT_AppStatistics, BNfE AppDataCbrServer Z5#3{4
FEE— STAT_AppStatistics KEVIEH *stats, HEEZFin. RBISKSEHHITITR, RER
—$TENS RS .
b. 2 STAT_AppStatistics M STAT_ModelStatistics JRAEME,
2. BRIt E:
a. CBR =B FinfliRS inEIREMARREIEIN T EAMNAITRA : STAT AppStatistics* stats; FAMBIER
I ERESEE AT LN b1 o A

til.cpp application.h app_superapplication.h app_myprotocolh x

ruct app_myprotocal ¢ *| = IQ typedef struct struct_app_myprotocol_client_str

ruct app myprotocol client str -
49 Int32 seqlo:

50 D UInt32 tos

Bl int uniqueld:

52 Int32 mdplfai guald

B3 BOOL is#dpfnabiad

54 std::string® applicationName:
b5

56 J/ For statisties

57 STAT AppStatistics* stats;

58

59 |

Bl /ldns

61 std:: string® sarverlil:

62 | YAppPata¥yprotocolliiant:



D L T - el L R T R A R )

(LS L e L

typedeﬂ
Slstruct struct app snprotocol sarver str

{

}

156
157
158
159
160
161
162
163
164

Address localAddr;

bddress remotebddr:

short sourcePort;

clocktype sessionStart:
clocktype sessionFinish;
clocktvpe sessionlastfaceivad
BOOL sessionlsClosed;

Int32 seqlo;

int unigqueld;

/{ For statistics
STAT AppStatistics stats;

Applatathvprotocod Sarvar,

0. FEFIEEGIERIEZRS (New 753E) , SEMZBIESITERTEN NULL,

J/ Initialize stats NILL
myprotocolClient-»stats = NULLﬂ

!/ Register the new app 1lnstance

APP HagistarNawdpp(node, APP ¥VPROTOCOL CLIFNT, myprotocolClient):

return myprotocolClient;

// initialize the stats
myprotocol Server-r»stats = HNILL:

APP RagistarNawdpp(node, AFP ¥VPROTOCOL SERVER, myprotocolServer)

C. Server TEBIELH (RIEFEIRET) BIBSAITERY, FHTRIETRITIVEML:



454 !/ Create statistics

455 if (node-rappData. appStats) //9

456 {

457 serverPtr->stats = new STAT AppStatistics(
458 node,

455 “myprotocol Server”,

4610 STAT {hicast,

461 STAT_Appfaceivar,

452 “NYPROTOCOL Server™);

463 serverPtr-rstats->initializa(

464 node,

465 info-r»sourceiddr,

466 info->destiddr,

467 STAT AppStatistics::GetSessionldlmsg),
4R3 serverPtr->uni guald)

4659 serverPtr-rstats—> SassionStart(node)

470 1

3. EHNARS RS hdispatcher RHITHITEER (in AppLayerServer F1) . BIIFALTITE APl THLTT,
EZlpacket LT, ERSIAA FragmentReceivedDataPoints #A/51EF MessageReceivedDataPoints,

479

430 /4 Update statistics

451 if (data.seqgllo »= serverPtr-»seqgho)

482 {l

433 if (node->appData. appStats)

484 {

435 /i

456 serverPtr->stats>AddfragmantReceivedlataFPoints(
487 node,

458 msg,

439 HESSAGE ReturnFfacketSize(msg),
4910 STAT Ihicast);

491 serverPtr-rstatsrAdd¥essagafecei vadDataFoints(
492 node,

493 msg,

494 0,

495 HESSAGE ReturnFfacketSize(msg),
495 0,

497 STAT [hicast);

498 1

499

500 }

a. BEPIRECIZRIAIN RS EI8H, FHHITVAENL



7
18
19
)0
1
)2
)3
)4
15
)6
7
)8
19
LO
L1
L2
L3
L4
L5
L6
L7
L&
19
20
1
22
23

E

[ e o

265
266
267
263
269
270
271
272
273
274
275
276
277
2738
279
2380

=
/D\IE

// Set applicatio name, and Create statistics
if (serveriAddr. networkType '= NETWORE INVALID && node-rappData. appStats)
{

std:: string customilame;
if (clientPtr->applicationName->emty())

{
)
else

{
}

customName = “MYPROTOCOL Client”:

customilame = *clientPtr-rapplicationMame;

clientPtr->stats = new STAT AppStatistics(
node,

o

STAT AppSandar,

customilame. ¢_str()):
clientPtr->stats—>nitialize(node,

clientiddr,

serveriddr,

(STAT Sassionidlvpe) clientPtr->umiguald,

clientPtr->uniguald
/{clientPtr-rstats-rsetTos(tos)

}

b. EF i Event Dispatcher FEFFITE. [XEE 5N BEFImEKREIENEFHHAZNEIEFNFT?
XEB R EF| session closed BIEHT]

WelLTIlLL Ll S LI LIS s i
{

data. type = 'd’ ; // regular data? Why not update statistics?
}
else
{

data. type = "¢ ; // The last one?, session cluseﬂ

clientPtr-»sessionlsClosed = TEIE;

clientPtr-»sessionfinish = node->zetNodeTime()

/7 Update statistics: session closed

if (node-rappData. appStats &% clientPtr->stats)

{

clientPtr->stats-> Sessionfini shlnode)

}

}

% info BIN, WTTHESRE, BRIMAGHERSNER, b0 FragmentSent

g MessageSent, XEZ 50!



[

321 ff dns 77

322 ApplidnFacirat Sandinginfo pktSendInfo;

323

J24 pktiendInfo. itemsSize = clientPtr-ritemSize;

325 pktSendInfo. stats = clientFtr->Stats;| // update stats in info
326

327 pktSendInfo. fraghlo = M) 0P Ffrds

378

4. FTENGItHE
a. TGOt ER BB T EAEERN, NS EITENRINXH R, BT EHREES .
0. EFIHEAMBRSBIHAIMMA N RITEITENG A, EMINAVLRIEHEE (Finalizatioin) HH#IERA.
I. App***ClientPrintStats:
Il. App***ServerPrintStats
5. WIS SITE
a. MZEPEIRFEMEZINAITE, TEFPESRNDT, AJEE GUI RIMMMERN, 27 5.2.3

-+

.
4.2.5.8 &1kt (Finalization)

o FEIfEE: FITENRITEZIRITUE,

o FA: HPHIT: HXEIEPARTITION_Finalize ——>% /242 | APP_Finalize——> 1/} 4% | ***_Finalize

o EHMHYE:
o ERNARBLLIE APP_Finalize /& ARFRHINAILR IEIR1E;

(=EEHE) ~| "% APP Finalize(Node * node)
ralld I

7810 /{ Luno]T: for exercisel

TE1l case AFFP MVYFPROTICH, CLIENT:

7812 {

7813 AppdvprotocolfliantFinalize(node, applist):
TEld breal:

7815 1

TE16 case AFF N¥VFPROTOCAL SERVER:

7817 {

TEll ﬂppﬂ’jiuratacalﬁ'&rverﬁiﬂafize(m;l_qe, appList);
TE19 break;

7820 1

TE21

TR22 case APF FORFARD:

7823 {

TE24 Appforwardfinalize(node, applist):

T825 break;

7826 1

o SLIFRMINAVRILIRIE: BFIRZR IEApp***ClientFinalize 1 BRSZIHER LEApp***ServerFinalize,

4.2.5.10 GUIFEE R FRTMY
SE514 1



o WR1TIZIT EXata: M (User Guide) 2.1 Running EXata from the Command Line Interface
o D17 F:\ex\ex_1/ex_1.config J9f5l
e 7£DOS HOTF, tIHEEIERE F:\ex\ex_1\, #A: exata ex_l.config, MBI ABENIETT.

Bl FreeCommander - DOS

.. Loading ario ex_l.config

:' s
o EEGBITREMNSITERRERE “*.stat” X4,
e EXata BITEZ=TFEEMNEAHG:

o C FRMAXMY, WENSBIIRNSH.

o DT RAIPAAE, EEXEENHNRZE" 7, REMIERZAMEUAT mobility
model,

o T R BTN ARR

o {Eiflex_lappXff, FETR 1/ 2 ZEHRIM—T MYPROTOCOL W55, MMNHFY:

M i |E 1 1_45. =tat | ex_1. appkd
O#LBR 1 2 10000 512 15 15 255
MYPROTOCOL 1 2 10000 512 15 15 255

e 51T ex_lapp, % %2 IFIEFEL [HEE! 1 FEi#H1T debug!



1>

...Loadl

1RE Debug BMTT, <TEUERE ex l.config, TEEXR:

F:\ex\ex_1\

Debug Ei£HE

v EREE
=3
ik
VC++ BE
NMalke

i

EEEHE
s Windows iR

e D:\Scalable\exata'5.1\bin\exata.exe
ex_1|config

IfEBZE Fex\ex 1

B0 =

P il =kl

§78:]

BHINR 2

sSaL &k =

o [ZEE] RUBARBM"PRZ“HER", B BN ) “WEXE ==) “NAESF (exe)
SZ4”) M) Debug B TT1% TR ZIEIN

Debug EiE™

v EREE

=R

=

VC++ BE

CjC++

v EEESE

=4
=T
g
b=
E=E
it
AR IDL
=R
wET

BEETE

B"is

XML SrEEsEaiER

MEEES

EREH

»

(JRERAI AL

? *
EHEFR $(SolutionDir)$(Configuration),
REEE ${Configuration)’,
Sl = $(ProjectMName)
BirudrEs [Eexe
EkrERErTEE *.cdfi*.cache;*.obj;*.ilk;* resources;*tlb;* tli;*.tlh;* tmp;*.rsp;*.pgq
SrREAEE £(IntDir)\$(MSBuildProjectName).log
FEI1EE v100
W
=il AR (exe)
MFC §9{EE R Windows B
ATL BafEF AR ATL
FREE
AIESIE T RS TOMESETNES
SEFL R
EHER

{EEEH B INERES: LaSINeTE,



WE L TE, RILEE:

==? &/DEBUG

| Debug Ets® 4 X
. AER ) | ANER EEEESE0)..
v EREE | ~
Tl SRR $(TargetDir)$(TargetName).pdb
&l =eFEEs
VCi+ B ST =
CfCe+ T
v phims eSS =
= oiEElEFE
A
pehg
=
Bt
o [ZREE] 2&9:
Debug [EiET ? X
. AIER . | ANEA ESEESE ).
v EREE £ (/DEBUG) >
=M SREFSIRR S $(TargetDir)$(TargetName).pdb
L =kiess
VCs++ BR a7 pagtad =
C/C++ BRETST{HE
v gsEs= eSS S
= miElEFE
LN
B
=
=

o [ZHE] BN ERNARRFfG, FEEAI! | | BEXRERN EMXMG, EBERBRE, EFEERRM

1 exata.exe,
o [ZE8] HIMFNI1ZE Makefiel IRBRYEIRE, BT LKMEXATA_HOME/main/F Makefile RISB R RIZE,

JEDebug, Z£iEDEBUG ¥, M5 OPT g [1F3Q10F)

Q Fope=l EE @ U =y | e | | | ¢S s | BB FE | W o | ] ] | =m0 SE S SR WY o = 1]

# Define active optimization, debugging flags.

=

# Debugging works best when optimizations are off (uncomment the DEBUG
# macro, comment out the OPT macro, then nmake clean and nmake).

=

1 1 1
T =

FLAGS = 5 (FLAGS5) -DPARALLEL -D CRT SECURE WO DEPRECATE -D CRT WONSTDC HO DE

DEHUG = /Zi
78 #OPT = /Ox /Ob2

o

o i) : BREIfELZ main/Makefile, £ CMD Tiz1T nmake rebuild, AJATE main/ T Z *.pdo X4, £
VS 2010 TEmEE, ABRT UARERER", 1B7E app_cbr.cpp FIREM R, WIXEITITA TR!
o Aif[a)F: FNRFE VS 2010 IDE HMET, EFYRiE DEBUG kA, BiEidsiRm “‘TiaHEESES SE T
SEALE” , BI#AZE pdb X4,
o THREEXWMLIER:
o fEProject B T1: NMake ———FiAMESIE X ——fRiE——Ta———




P > x M

WIN32
ESE(C): |i&(Debug) v Fg((P): | AEEWIn32) _DEBUG sz
ERAEE v
v ESEE T EEEE 5)
= B2EEESE
= Enltas
VC++ BEE EFEERREE
NMake ERIERERS SFRE:
v
ERLESIT
CeEESRER ST
“Ek ST
L= Tha]
[ WA EEm B SIEEEFRN)
=5 =T )
$(CommonProgramFiles) C:\Program Files (xB6)\Common Files
$(CommonProgramWe4... C\Program Files\Common Files
$(COMPUTERNAME) HP-JET
$(ComSpec) CAWINDOWS\system32\cmd.exe
$(Configuration) Debug
$(CanfigurationType) Makefile
$(CurrentSolutionConfig... =SolutionConfiguration=<ProjectConfi
@R ] $(DebuggerFlavar) WindowsLocalDebugger i
SEE T EEN TR T, $(DefaultLanguageSourc... .cpp
_|| $(DEPOT_TOOLS WIN_T... 0 L
$(DevEnvDir) C:\Program Files (xB6)\Microsoft Visua v | |
< > R
(1" ) Cennot find or open the FDB file _::(M) i
My Cannot find or open the FDB file

o NANEHRZ%E: $SolutionDir = ~/exata/5.1/; $Configuration = Debug
o BAEXSoHNE, BREBMELEXRINEFENEE: (1) A2t (2) £ ARER (exe) , BIEBENN
Mm%, B (IDEZshERR) RBEKERNER (*.pdb) , MERZE Guide XHEHIERNA; FEETIELRE R
F, BREGXMEE, TEEZNEERY, SFERANEESFHERNEXEE. [BR: 58S
(1), “HEmXE”, Bl Makefile, Elx&EIEZEN Makefile, —tIEEEKH Makefile] [debug KRASIEITRS, Fft
LRBHE_DEBUG = TATEMERIE? XEZETa)R? ]
o XFiFikfER*pdb: (https://blog.51cto.com/u_14349334/3476888)

o REEF¥EE (PDB) XMHREFHFERHNDERESESR, ERAXEEEAUNRERNEREEHITIEEHIE,
A /218 / Zi (RFC/C++) 4Rkht, JE6IE—7 PDB X4,

o 7t Visual C++ H, /Fd &INATFar&HA%RmIFRCIENpdb X, S{EAM@STE Visual Studio FEIEIE
B, /Fd DRI ENEIE— RN project.PDB B9 PDB X1{¥,

o MRFEA“EMXMH"EIE C/C++ NARER, FHIEE /ZI 8 /ZI MAEE /Fd B [2fEHEE? in
main/Makefile] , MIFHRAEMFHET PDB Xf4:

o VC100.PDB: EELiME VCx0.PDB, HA x A& VC MIARA, ZXH4EFMEETNOBIXMHIFIBIEIRER
HEMBAERXHIEBER—THER®R, VCx0.PDB XFHRiEFEM, BANEEEEELIER, BFRE
REBEXEFEFSER. Bit, BMESNRXGHE S 1AM (Ebilwindows.h) , XL X 4R
typedef th REFEE—R, MARET OBJ XHHEEFRE,


https://blog.51cto.com/u_14349334/3476888

0 Project.PDB: ZXHFfE .exe XHNMANIEXER. JITFAHC/C++H{18, EIEHETE /Debug BERF.
XNFEENRE, BEHEEE /WINDEBUG FERH . tPDB X{FHEGEREN, E8MBMN EXE XHrIIEH
=2, BIRENENES (RBURDE) , MAXXETE VCx0.PDBXHH#HEINEEREE. XM PDB X
HERHEEEF. PBRFTEECIEN exe 5 dil XHEFFHRA. pdb XHRIEER,

o FiX23{EMA EXE 8§ DLL X4 #) PDB K12 &K project.PDB X4, MIRIFAINZBREZIETIEIKE PDB X4K
FUMRBELY, AR RE S EXE iR, BIEEI MEE (“Bid” XHEFR, “Fs"HR) PEEN
FSEZ. NS INES A 3 H A LER PDB,

o [iM7] REBEIXZE VS 201089 — Bug: 7£ IDE F Build #970A1%HE Makefile BIIERAER PDB 2%, 5 @il
EBL1T N nmake RIBTER! REFIR!

e [IFEEZE! | | ] [EH8Y DEBUG Zohidf2 [#if& Guide FMHEARN—, BEERZFTIR! EXN IDE THAERK
[EtFEC EAVER nmake]

o TEMRITT, £ Makefile 3] Debug FFxf5, I&1T nmake clean; nmake, LLREITE main/ TARK
vc100.pdb, & bin/ AR exata.pdb;

.'—-:I exata.pdb 56.50 MB  2022/12/18 19:33:42
(¥ exata.exe 21.11 MB  2022/12/18 19:33:40
=7 | ff exata.exp 617 ==%4(s) 2022/12/18 19:33:40
BUE exata.lib 2kB 2022/12/18 19:33:40

o fLAFFTFF VS 2010, “STHIMB/MBRAR", EENEMN exata.exe, BIETIE,

o ARRTAMM exata.exe [FE, XEEHE—IR compile N “BFERNRBERLE"RE]

o HEAMMIREMES, AaE ‘exata” ——— BM--debugging, EEEWT: ISR =EFIFE XY
X.config; TEBREIEXHMERR.

(@)
exata [BiEH ] ? % F
ES(C): | EaDebug) v PEP:  EDWin32) » 50,
[ mmEe =
v BESE i Windows Bid28 .
=54
VC++ B2 L D:\Scalable\exata\5.1\bin\exata.exe
NMalk BTEN F:\ex\ex_1\ex_l.config
e T=B= F:\ex\ex_1\
Fon =
Pl =z
b7
aRTE =
SQL @& =

o ({8Mex_1.app, Y& CBR BUNEHEERN MY MYPROTOCOL, fR7F. ) £ app_myprotoco.cpp Hi%E
Wi, BohiEitizeT, ENRIfEMT R LE,

o fEL4fti8f5, BILAR IDE B9 Build, {BAIRZE Debug, I 45<17 FBY nmake clean; nmakeZ BEIE&®
AR ERXHE (FIEEE7 Bug! )

o A, ®E1TF nmake £5ifE, 7 IDE [35) Debug BY, 1B EXE B, EEERERN, —EE
A (N) L



Microsoft Visual Studio

HINEBESERA(T):

exata - Debug Win32

EEREEE?

=)

&(N)

L ABEFHINEED)

o CBR NA7EUDP&IZRISEL

| =& & e
@ sentMsg O 04465F38 {m_flags=0 next=0x00000000 m_partitionData=Cx0438acf8 ...} Message ™
@ payloadSize 472 int

@ packetSendinglnfo {item5ize=512 stats=0x044669b0 appParam={...} ...} AppUdpPacketSendinginfo

@ data {sourcePort=1024 type="d' isMdpEnabled=0 ...} struct_app_cbr_data

@ cbrData Ox01b93820 " 4, =| char [40]

@ appParam {m_Modeld=0 m_5SessionInitiator=1 m_Receiverld=2 ...} StatsDBAppEventParam

@ timer Oc0446e058 {type=1 connectionld=0 sourcePort=1024 ...} AppTimer *

@ node O 04400058 {prevMNodeData=Cx 00000000 nextModeData=0x044045d8 nodelndex| Node *

@ msg O 04462010 {m_flags=0 next=0x00000000 m_partitionData=0x0438acf8 ...} Message *

@ buf Ox01693ced ™" 4 +| char [200]

@ error Ox01b93dad "7700[" 4 =| char [200]

@ clientPtr (e 044668f0 {localAddr={...} remoteAddr={...} interval={...} ...} struct_app_cbr_client_str *
EEiEE > 1 x
| == & i

= this x04457d58 {udpPacketBuffer=[0]() tcpOpenRequestBufferMap=[0]0 urlToAddr AppTrafficSender * const

@ packetSendinglnfo {itemSize=>512 stats=0x 04466900 appParam={...} ...} AppUdpPacketendinglnfo

@ node O 04400058 {previodeData=0x 00000000 nextNodeData=0x044045d8 nodelndex| Node *

@ url " 4, =| stdu:basic_string<char,std:char_traits< char> st

@ clientAddr {networkType=NETWORK_IPV4 interfaceAddr={...} } Address

v appType APP_CBR_CLIENT AppType
@ sourcePort 1024 unsigned short
@ msg x04465f38 {m_flags=0 next=0x 00000000 m_partitionData=0x0438acfd ...} Message ™
@ info Ox01b92e3c {sourcelddr={...} sourcePort=31684 destAddr={...} ...} AppToUdpSend *
@ msgBuffered false bool

o MYPROTOCOL 7£ UDP &ixRfHIS K

# centMsg

struct_app_myprotocol_data

@ pktSendinfo

{itemn5ize=1024 stats= (04462378 appParam={...} ..} Appl

dpPacketSendinginfo

@ payloadSize

934 int

@ myprotocolData 0x01b93cb4 "0O0d" ‘4 =| char [40]

@ timer 0x0446fb20 {type=1 connectionld=0 sourcePort=1025 ...} AppTimer *

@ node 004400038 {previodeData=0x 00000000 nextModeData=0x044045d8 nodelndex| Node *

@ msg O 0446fad8 {m_flags=0 next=0x 00000000 m_partitionData=0x0438acfs ...} Message *

@ buf 0x01b93cel "1852655936" 4, =| char [200]

@ error (x01b93da8 "?777277 17" & «| char [200]

@ clientPtr O0446e268 {localAddr={...} remotefddr={...} interval={..} ..} struct_app_myprotocol_client_str *




-l o

E=1

190
191
192
193
194
195
196

&

¥ endTime 25000000000
W sessionlsClosed 0

@ itemsToSend 110

¥ itemSize | 1024

W sourcePort [ 1025

@ seqhlo E

W tos .{value:D}
¥ unigueld 0

@ mdpUniqueld | 0

@ isMdpEnabled | 0

¥ applicationMame | 0x0446dac0 "
W stats

# serverlrl | Ox00000000

33t CBR &I
HIREHRMK,

serverUrl #3859 Null,
SWEERILR IR,

myprotocolClient-*tos = tos;

myprutucnlﬂllent roarvariiri =

if (appName)

1SR *serverUrl HEE! MEEAEE
A TR IESD:

new std::string();
myprotocolClient-> sarvarisi-»ciear();

227
__intfd
lint
. unsigned
. unsigned
| short
lint
| D_UInt32
lint
lint
lint

Q, =| stdubasic

' D:-:Dddﬁe?r?ﬂ{m_Tj,rpe:ﬂxﬂMEfaEE "myprotocaol” m_CustumName:"M‘f’F‘RG'lUCi STAT_Apg

stdi:basig

EINZTE Client BIEIZIE

=y A
o [Zic] IMERRESE, HHE<LIT nmake #H1THwIE.
=3 e = =N 72N
o fEE! I | FRIVIE T BEEGITERE
BER < I T e
BafAl 2 - BehAl 2k
g " = T =
2022/1/24 15:38:35 B OHR O XHEH TEESH e 2022/12/18 18
2022/1/24 15:38:35 | et =L @ R MYPROTOCOL ~] HHT— ] 22
BE 2RG WEV) SEN = D X
CERc8lsmRoe O#BSEN0 | pameraasi =avxiH
ewindows—commondln Makefile—comm04 OEmzE N h [ exata. statml 1 | *
1, i . T Ogiargmw EHFTRITHINQ ver (bytes) = 0 Py
¥ ¥ T] DEEU{"J‘E@ E]lﬁ second) = 0.000000
' ’ T " o i lcond) = 0.000000
. , T MiBHE#E 4y = 0.oo0000
' o T EEHAER g Inds) = 0.000000000
. , T - &5 lver (seconds) = 0.000000C
, , T ©EEW sl londs) = 0.000000000
: o1 OFROOn Ve W) Otz layer (seconds) = 0.00000C
L e OEMEARE . VST '
' ¢+ BDPP
' » BDPP
" , Application, BEIIman-Ford, 5 @TE packets received = 3

1,
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

(¢]

,[1025], Application, M¥PROTOCOL
, [1025], Application, MYPROTOCOL
, [1025], Application, MYPROTOCOL
, [1025], Application, MYPROTOCOL
, [1025], Application,MYPROTOCOL
, [1025], Application,MYPROTOCOL
, [1025], Application, MYPROTOCOL
, [1025], Application, MYPROTOCOL
, [1025], Application, MYPROTOCOL
, [1025], Application, MYPROTOCOL
, [1025], Application, MYPROTOCOL
, [1025], Application, MYPROTOCOL
, [1025], Application, MYPROTOCOL

Client,Session Status =

Client,Server Address = 190.0.1.2
Closed

Client,Unicast Session Start (seconds) =
Client,Unicast Session Finish (seconds) =
Client,First Unicast Fragment Sent (seconds) =
Client,Last Unicast Fragment Sent (seconds) =
Client,Total Unicast Fragments Sent (fragments)
Client,First Unicast Message Sent (seconds) =
Client,Last Unicast Message Sent (seconds) =
Client,Total Unicast Messages Sent (messages) =
Client,Total Unicast Data Sent (bytes) =
Client,Total Unicast Overhead Sent (bytes) =0
Client,Unicast Offered Load (bits/second) =

10240

= 1.000000000
= 24.000000000
1.000000000

,[1024], Application, CBR Client,Server Address = 190.0.1.2

. [1024], Application, CBR Client, Session Status = Closed

. [1024], Application, CBR Client,Unicast Session Start (seconds)

. [1024], Application, CBR Client,Unicast Session Finish (seconds)
,[1024], Application, CBR Client,First Unicast Fragment Sent (seconds) =
. [1024], Application, CBR Client,Last Unicast Fragment Sent (seconds) =

rinza Armldirarinn mRR

LR,
THAEE [MaE 7]

Miant TAaral Tniraar Frarmmanta Sant

7f EXata Analyzer FZiiHEE2%H MYPROTOCOL MZitHiE, {BfE Architect RIS

(Frammantral =

24

2.000000000
11.000000000
2.000000000

11.000000000

10

2.000000000
11.000000000
10

9102.222222

24.000000000

v

TEER, it



exata_Dec_18_22_22 23 33.stat [MYPROTOCOL Server : Total Unicast Messages Received (messages)] Compare By : Node ID | (x ]
Application O f025]
- CBR. Client
: gglfl*n:ﬂ%” g MYPROTOCOL Server : Total Unicast Received ( ), Comparison Type: Node
= MYPROTOCOL Server 12
Unicast Session Start (seconds) 10
Unicast Session Finish (seconds) & 8
First Unicast Fragment Received (seconds) g.‘?
Last Unicast Fragment Received (seconds) 2a 6
Total Unicast Fragments Received (fragm. 4 g 4,
First Unicast Message Received (seconds) x @ 2
Last Unicast Message Received (seconds, 2 E
Total Unicast Messages Received (messag. . 25 0 T
Total Unicast Data Received (bytes) 5 2 2
Total Unicast Overhead Received (bytes) =%
Average Unicast End-to-End Delay (secon = [+ Node Id
Unicast Received Throughput (bits/second) -
Average Unicast Jitter (seconds)
=~ MYPROTOCOL Client

o ItbRY, 7E Architect REEBREIBEM NS, EAHE EER “CBR+”, B TH Application FJRHARE—
™ CBR

untitled_1 ex_1 ]
-500 0 500 1000 1500 20

500_|

X: |764.60 = ¥: [443.43 = z: |0.00

Modes ] Groups ] Interfaces ] Metworks  Applications ] Hiemrchies]

Type ] Source ID ‘ Destination ID | Start Time | End Time
CBR 1 2 15 255

o HBIM ex_l.appX4aT:

= appﬂl
_.CER 1 2 10000 512 15 15 255

2 MYPROTOCOL 1 2 10 1024 15 25 255

5 BEEGUI ERFniY

2%Z 514
B#¥n:

5.1 E#llArchitect A9 design mode



5.1.1 GUI iR 314
e 5.1.1.0—LeEAMZ
o BM4RIE8S Property Editor

FMBREIEHmiERENIREN REENNIEE, BTRANRNSH, EEXNNEIZFENEEX

f#, TRERIHRX M+ .config. *.app%.

BHRIRRBEMERBERES, BERMZAEILE", BAGUILEMRMA—TIIEE, X

TIIEERTRER 21 TAB 53K,
= AM4FME, tbildevice. link. application £;
n ERMZORFM.

o Segment of a property editor

" RN —EBBHEFYE, FA—AEIME— N RERIZTREESR.

" BEENBUEN—IIE,
o =7 setting files: Architect {£f8 setting files 1912454 JRIEIE .
= ZH{E37{% (Component Files)
* * cmp;
o MNETHREE, 8 Segment HEMNEMER;
e EXATA_HOME/gui/setting/components/ &
o XML #&z, TEM cbr.cmp fIF, K CBR Elt4iE

CBR Properties ? *
General L Help
General Properties =
Property Value
|1 =l
Destination |2 x|
Items to Send |100
Item Size (bytes) |512
Interval 1 |seconds -]
Start Time 1 |seconds |
End Time |25 |seconds |
[-] Priority IPrecedence LI
Precedence Value lo
Enable RSVP-TE |No |
Enable MDP INo =]
Session Name |[Optional] 3
&, Find Apply 0K Cancel | Add To Batchl




B obr oy |

<option v
<option wal

) w0

) <option wval
<option valu

</option>
</wariable>
</option>
</variable>

</category>

</root>

|r;?xm1 wversion="1.0" encoding="I50-8859-1"7> -

<category name="CBR Properties" singlehost="false" loopback="enabled" propertytype="CBR" displayname="CBR">
<variable names="Source" key="SOURCE" type="SelectionDynamie" keyvisible="false" optional="false" help ref="Constant Bit Ra
<variable name="Destination" key="DESTINATION" type="SelectionDynamic" ki

isible="false" optional="false" help ref="Const
ND" typ "Integer"” defaul "100"™ mi: 0" keyvisible="false" help="Number of
"Integer" name="Item Size (bytes)" default="512" min="24" max="65023" keyvisible="false" he

<variable name="Interval" key="INTERVAL" type="Time" default="15" keyvisible="false" cptional="false" help ref="Constant B

"START-TIME"

vpe="Time" default="1S" keyvisible="false" optiocnal="false" help ref="Consta
"Time" defaulc="255" keyvisible="false" optional="false" help ref="Constant

E <variable name="Priority" key="PRIORITY" type="Selection" default="PRECEDENCE" keyvisible="false" optional="true" help ref
= TOS" name="TOS" help="value (0-255) of the TOS bits in the IP header">

" key="TOS-BITS" type="Integer" default="0" min="0" max="255" keyvisible="false" optional="

"DSCP" name="DSCP" help="value (0-63) of the DSCP bits in the IP header">
name="DSCP Value" key="DSCP-BITS" type="Integer" default="0" min="0" max="63" keyvisible="false" optional=

"PRECEDENCE" name="Precedence" help="valune (0-7) of the Precedence bits in the IP header":>
rame="Precedence Value" key="PRECEDENCE-BITS" type="Integer" default="0" min="0" max="T7" keyvisikble="false

key="ENABLE-RSVP-TE" type="Selection" default="N/A" keyvisible="false" opticnal="true" hel

'MDP-ENABLED" type="Selection" default="N/A" keyviszible="false" optional="false" help_ref="Co
="N/A" name="No" />

="MDP-ENABLED" name="Yes">

<variakle name="Specify MDP Profile" key="MDP-PROFILE" type="Selection" default="N/A" keyvisible="false" ocptional="fals
="N/A" name="No" />

MDP-PROFTILE" name="Yes">

<variable name="MDP Profile Name" key="MDP-PROFILE-NAME" type="Text" default="[Reguired]" keyvisible="false" op

1
2 E(roo: versi "1.0">
3 [
4
5
(1 <variable name="Items to Send" key="ITEM-TO-
7 <variable key="ITEM-SIZE" type='
9 <variable name="Start Time" key
10 «<variable name="End Time" key="END-TIME" cCype
12 <option wval
13 <variable name="TOS Value'
14 o <foption>
15 [ <option wal
16 <variable
17 o </option>
=] <option wva
9 <variable
20 - </option>
il r </wvariable>
22 =] <variable name="Enable RSVP-TE"
23 <option val "N/A" name="No" />
24 <option valus="RSVP-TE" name="Yes" />
25 - <fvariable>
26 —l<variable name="Enable MDP" ke}
27
2
2
3

<variable name="Session Name" key="APPLICATION-NAME" type="Text" default="[0Optional]" spacesAllowed="false" optional="true"

» HE3EAY{ ( Shared Description Files) :
* XN B segment, segment FJLATEZ N ZNRIEEF LI, X Segment MR IE R ZH

e,

e EXATA_HOME/gui/settings/protocol-models/

o RA prt

e XErouting_protocols.prt 5+

Default Device Properties (Default Device ? X
General  Node Configuration I Interfaces | L Help

Mobility and Placement Routing Protocol

# Network Layer

[# Routing Protocol Property Value
$;u"t:;;troﬂi§as Routing Protacol TPv4 Belman Ford j
MPLS Enable IP Forwarding Yes j
Application Layer
Network Management Specify Static Routes No ;I
User Behavior Model
Battery Model Specify Default Routes No =l
0S Resource Model it =

[+ External Interface Properties Enable Mu Mo —I
Faufts Configure Default Gateway No |
File Statistics
Statistics Database Enable HSRP Protocol No j
Packet Tracing

[&f D:Scalable\exata\s.1\guisettings\protocol_models\routing_protacols.prt - Notepad++ - m] >

XA BEE 2RE 08
sEHR L& &

[ routing protocels prefd |

#sOw) 2
R el DEE=E v 2E

V) |EN ESL BEM I80) &M EGTR EGE
BDl2enygl axx|BE =1 ER

ml version="1.0
E)ceguzy name:

o

" encoding="IS0-8859-1"?>

WODE CONFIGURATION">

3 <subcategory name="ROUTING PROTOCOL" class="interface,device,atmdevice">

4

5 (&3] <variable name="Routing Protocol IPv4" ROUTING-PROTOCOL" type="Selection" default="BELLMANFORD" wvisibilityrequire
253 B <variable name="Routing Protocol IPv6" key="ROUTING-PROTOCOL-IPvE" type="Selection" default="NONE" coptional="true" wis
386 <variable n "Enable IP Forwarding" ke "IP-FORWARDING" typ "Checkbox" default="YES" invisible nterface"” optional:
3 (E3] <variable n "Specify Static Routes" STATIC-ROUTE" typ election” default="NO" invisible="interface, WiredSub
3 53] <variable n "Specify Default Routes" key="DEFAULT-ROUTE" type="Selection" default="NO" invisible="interface, WiredS
3 (53] <variable name="Enable Multicast" key="DUMMY-MULTICAST" type="Selection" default="NO" >
6 &3] <variable name="Configure Default Gateway" key="DUMMY-GATEWAY-CONFIGURATION" type="Selection" default="NO" inwvisible="

&, Find & H <variable name="Enable HSRP Protocol" key="HSRP-PROTOCOL" type="Selection" default="NO" addon="mumltimedia enterprise"
620 M <subcategory name="BGP Configuration" cla. "device,atmdevice" >
684 I </subcategory>
} 6 Lzategory>

26

= THEHEAZMH (Toolset Description Files) : i%E Architect # Toolset B9, ELaN device.

application, link &

#Y icons,

* EXATA_HOME/gui/settings/EXATA_HOME/gui/settings/Toolsets/standard.xml



-] Standard. xmlﬂ]
1 F?xmi versi
2 [H<root ve

ng="IS0-8859-1"?2> A

2 B <category name="Devices">

11 # <category name="UMTS Devices">

18 =] <category name="Applications">

20 <subcategory name="CBR" icon="cbr a.png" toolti
1 <subcategory n '"CELLULAR-ABSTRACT-APP" add ellular" ic
22 <subcategory n 'Ftp" icon="ftp a.png" tooltip="FTP" categ
23 <subcategory n "Ftp-Generie" icon="ftp gen a.png" tool
24 <subcategory n 'GSM" addon="cellular" icon="gsm _a.png" tooltip="GSM Call" categoryty
25 <subcategory nams="Lookup" icon="lookup a.png" tooltip="Lookup Traffic Generator" catego

e="Applications" type="App" property
"Abstract Cellular Call" ca
App" p ertyt ="FTP" />

p="Constant Bit Rate" categorytyp

"cellular_a.png" tool
="Applications"
'Generic FTP" catego

Applications" ty
ype="Applications"

26 <subcategory name="Super-App" n="supr_app_ a.png" tooltip="Super Application Traffic Generator" catego
27 <subcategory name="Telnet" icon="telnet a.png" tooltip="TELHET" categorytype="Applications" type="App" prop
<subcategory n ="THREADED-APP" ic threaded app a.png" addon="military" tooltip="Threaded Application" cate

ype="Applications" typ
ype="Applic

<subcategory name="Traffie-Gen" icon="traf gen a.png" tool Traffic Generator" category
<subcategory n con="traf tre a.png" tooltip="Trace-based Traffic Generator" categor
<subcategory n "UMTS-CALL" umts_a.png" addon="umts" tooltip="UMTS Call" categ
<subcategoIry n "VBR" ic vbr_a.png" tooltip="Variable Bit Rate" cate 3
<subcategory name="VoIP" icon="voip a.png" tooltip="Voice owver IP" categ
<subcategory name="ZIGBEEAPP" icon="zigbee a.png" tooltip="Application for Zigbee GTS service" catego
+ </category>

="Traffic-Trace"

icor

(&3] <category name="Dynamic Address Applications">

&) <category name="Single Host Applications">

5.1.1.1 GUI IR B X 4HH94EH

GUI IEX M EER XML 183, RAXBENEGN., SXREXGEN NI MBRENRR:

e Kcategory: category EmEERNTTER. TEAGEXMR, category SN EHIE, FEHEHIAHEH,
cetegory XN HZ segment BY25, E TFEBIAAE 2 subcategory F variable Jt&,

o Fsubcategory: TEREILAE subcategory 1 option, Subcategory SR EMIE— segment,

o TBvariable: TERIULEER varible 1 option, variable K BIHEEK—DZ 20,

o EIfioption: ETEAIMUMYER variable , MMR—NSEE list 2B, option IR —PzE515E,

5.1.1.2 X% (Component Files)
EREMIE: scenario.cmp; THEHRZE cmp XHFBMHMERINTER,

General | Terrain | Channel Properties | Mobiity | Cyber | Statistics and Tracing | Supplemental Fies | Extemal Interfaces | 44 Help
General Settings General Settings
Parallel Settings
Advanced Settings Property I Value |
Experiment Name |Exa':a
Experiment Comment |NONE
Simulation Time [0 [seconds |
Seed 1
Scenario Background Image File [[0ptional] J
Disable Modifications to Scenario [no '
[ DA\Scalabl ta\5. T\guilsettings\comp: enario.cmp - Notepad++ - ]
ZHR REE BERO HEV) RBN ESL BEM IR0 =M EFR OCEEHP) #0w ?
cHHEEGE/sME ey x| BE 51 EECRo®2 | 0w E BEE=xavxH
[ ok - |

1.0" encoding="UTF-8"2>
enario Properties Editor">
<category name="Scenario Properties” propertyTyDH
<subcategory name:
<subcategory
<subcategory
<subcategory
<subcategory n
</subcategory>
<subcategory na "Terrain" refpath="NODE CONFIGURATION+Terrain" icon="protocol.gif" />
<subcategory e="Channel Properties" refpath="NODE CONFIGURATION+Channel Properties" icon="protocol.gif" /
<subcategory name="Mobility">

"Scenariolevel">

neral">
"General Settings">

e="Application Settings" addon="ces">

<subcategory r "Cyber" refpath="NODE CONFIGURATION+CYBER" icon="protocol.gif" addon="cyber"/>
<subcategory
<subcategory
11 <subcategory x

A 0L: “Scenario Properties”J Category, —#kSubcategory A “General”. “Terrain”, “Channel
Properties”. “Mobility”Z; “General” @8 T—2KkH Subcategory: “Genral Settings”. “Parallel

&, Find e

="NODE CONFIGURATION+Supplemental Files" icon="protocol.gif" />
protocol .gif" >

pplemental Files"
"External Interfaces"

» i

Settings”. “Advanced Settings” %,



TEAEFHESNINR: LAl defaultnode.cmp 8z AJdefault device, switch.cmp, CBR.cmp $H[iZ
CBR applcation,

5.1.1.3 Shared Description Files

SDF MM EMEBMIELZM E& Segments, Table 5-2 F| Sk AREH SDF UKL A MAVECE X
4, FEFI5)H k% SDF E1EH category # subcategories . tEal application.prt E1F—
category “NODE CONFIGURATION” #]—~ subcategory: “APPLICATION”, EHfth subcatories 2
“APPLICATION” B9+ subcategory,

o fflF—:

TEIE— default device BMHE Application Layer ERRYSLH: BEIINAY SDF 32
application_layer.prt, EE&—" category: NODE CONFIGURATION, —* subcategory:
“Application Layer”, TEIXHZE 4 1 variables: “Multimedia Signaling Protocol”. “Set VolP
Parameter”. “Enable RTP”. “Enable MDP”, XIR;3HEHEF IR,

General Node Configuration Interfaces ] L Help

Mobility and Placement Application Layer
Network Layer
Routing Protocol Property |

#

Value

#

ﬁomuntseprorgolﬂir::es Multimedia Signaling Protocol |N0ne L]
MPLE_; X Set VoIP Parameters |N0 L]
Application Layer

MNetwork Management Enable RTP [Mo |
User Behavior Model

Battery Model Enable MDP Mo =

0S Resource Model -
E)ftEmE” Interface Properties Q{ D:\Scalable\exata\5.1\gui\settings\protocol_models\application_layer.prt - Notepad++
Faults
File Statistics ZHEHF REE BEE @BV R®EN ESL REM IE:(O] ’—(MJ ETR) BEE) s0w) ?

Statistics Database i 3 1 = =
o] £ % ! = =
Packet Tracing o B Rla L L& o O EEDR= (o] ]

£

B standard xml JIE application prt JIE scenario. omp ]E interfaces. pricd |= appllcatlon_layer.prttal
l:'?xml version="1.0" encoding="150-8859-1"7?>
<category name="NODE CONFIGURATION":
<subcategory name="Application Layer":>

variable n "Multimedia Signalling Protocol" key="MULTIMEDIA-SIGNALLING-PROTOC(
variable n et VoIP Parameters" key="DUMMY-VOIP-APPLICATION-EXISTS" type="Sel
variable n Enable RTP" key="RTP-ENABLED" type="Selection" default="NO" :
<variable name="Enable MDP" key="MDP-ENABLED" type="Selection" default="NO">
</subcategory>
</category>

SN IF S E X R —1 88 “Application Layer”

E Standard. xml _.] E application prtl Jl E oenarioc. empl ,l E interfaces. prtt ,l E application laver. pribd [= ex_1. configEd

264 # .......................... MPL.S SFECS ...................................

266 MPLS-PROTOCOL NO

268 o#'\'L'L'\'\'L“*“‘“”“*Rpplication Layer frr A e A A A A A A A A AN A AR AT

270 RTP-ENABLED HO
271 MDP-EHABLED WO

5.1.2 i B X4t & Setting File Elements

5.1.2.1 JtE& category



category & GUI setting XHHIR SR,

e fFcompoent files: category X RiIZBME;

e XI7F shared Descriptioin File: category {3k — M EHEIARRIA group of segment description,

R 5-3 FIZT category TENTEREM, 4552 F Component i, H propertytype X[z 4H 4
AARIRRF, BRI,

TABLE 5-3. Attributes of the category Element

Attribute Values or
Attribute Name Type Description
name String Name of the category.
Required For a component file, this is the name displayed in the
associated property editor’s title bar.
addon Comma-separated list Name(s) of the addon module(s) in which this category is
Optional of strings available.
At least one of the listed addon modules should be installed
for this category to be available.
Note: For Scalable Network Technologies use only.
propertytype String Component identifier.
Required forcomponent The propertytype should be unique across all component
files files.
Optional for shared
description files
displaynme String This attribute is used only in component files representing
Required for component applications and specifies the name of the application that is
files displayed on the canvas.

TABLE 5-3. Attributes of the category Element

Attribute Values or
Attribute Name Type Description
singlehost List: This attribute is used only in component files representing
Optional ® true applications and specifies whether the application is a
single-host application.
® false o . o
true :Application is a single-host application.
false :Application is a client-server application.
Loopback List: This attribute is used only in component files representing
Optional ® true applications and specifies whether the application is loop-
back enabled.
® false
true :Application is a loop-back enabled.
false : Application is not loop-back enabled.

EEan cbr.cmp Xf4: 33F “CBR Properties” category iff, H“propertytype” = “CBR”, Bl

HARIRTT

| ebr. empEd |

n="1.0" encoding="I1S80-8859-1"?>
'

="CBR Properties" singlehost="false" loopback="enabled" propertytcype="CBR"
<variable name="Source" key="SO0URCE" type="SelectionDynamic" keyvisible="false" optional="

5.1.2.2 subcategory Jt&
EX N EMERZETR— segment BEM, F Tab = List 2R,
EREMN K 5-4.



5.1.2.3 variable JT&

variable ¥thJEMAEFRRI— T parameter, EEMILEKS-5. R, [F name BAf, key. typedl
default thEBE WNEIn

e name: NN EMHIEFRSHEZF

e key: XfRiconfugration XE4RITENLHRAMNRTT (SEBMR)

o type: SERIEUERE, WRE selection KA, I list 3 combo-box; ZIFHIERILABNAEINMER = 5-
6.
o default: SHMEINME, SSEEREX,

TABLE 5-5. Attributes of the variable Element

Attribute Values or

Attribute Name Type Description
name String Name of the variable.
Required When the variable is included in a component file (either

directly or through a reference), this name is displayed as
a parameter name in a property editor.

key String Identifier (parameter name) printed to the configuration file,
Required for example, SEED or SIMULATION-TIME.

type List Type of the variable.

Required See Table 5-6. This attribute determines the type of the associated

parameter and the specialized component used to accept
the value of the parameter. For example, if type is
Selection, then the parameter can take a value from a
list, and a combo-box with possible values is displayed.

default See Table 5-6. Default value of the parameter represented by the

Required variable. The default value depends upon the type.
See Table 5-6.

help String Help text that explains the purpose of the parameter

Optional associated with the variable and is typically displayed

as a tool-tip when the mouse is placed over the parameter
name in the property editor.

AR JavaRIAN IR A LAEN variable & E4RY1E!

5.1.2.4 option JT&
TR E S a0t

5.1.3 {3 shared descriptions
e —“/Ncomponent XHHHR— N BMAE (property editor) RIEHIEE;
o —PEMIEH—IIHZ & (segment) ¥k, EXRRILAF tabs T§ list I,
o [AIt, — component XRIAEIE:
o ERAVIF4EIEIA
o — MEIREERshared description X (SDF) . BERETFRELE LMESZS T EMENsegment,
o XFMHIARMHZ(NNRT segment KIEH.
o HTF segment AN S subcategory 7t&, ELb, Component XA subcategory JTE=FIA$E[E SDF



HfY subcategory,

o XFhigmIBId subcategory B9 refpath B (5.1.2.2)

e refpath J@idcategory#]l Z subcategory Z[BIFE “+“ {REXSEIN, fFIa0

NODE CONFIGUARTION+INTERFACES FAULTS
NODE CONFIGURATION+NETWORK LAYER+QoOS
COMPONENTS+LINKS+Background Traffic

5.1.4 ERHTIEEY

SERAEMINFREROIX G TE—F:

o ERMAMMNY (5.1.4.27) @ BE
o BIiE—¥EY component X4
o (AJ#E) BR—1EZ1 SDF

o EMEMIMY (5.1.417) , REE
o {84 SDF,

1E2 GUI R9E AR :

1. FERRSBHNEAEETE.

2. RN ERINERFMXEERNTER.

3. RFF XML XHZRMAZE,
4. BT TTEAIMN,

5. [BECHm] ZEEiXHEFRMIFEn.

BOREL! 1! ]

5.1.4.1 ER—TFMY: FERIA

ISy RBAAEM cmp H prt, ENEZRIEFELIEETR, &

BI MU T EE— TR AMARFEDIN, LR —"158 IPv4 BEHIX:
1. 7£ subcategory F— T EIZIIAIMNIN, T 5-2 $ERFIAH SDF XHEHIREITN.
2. 1£ SDF XA BISR UM NEIER D 1E AR

3. EFZERRINFHINAIER o

TERIN—TH8 IPv4 E%EETM{: MYROUTING, {ERfF

1. 9% routing_protocol.prt 44543, IPv4 BEEMY, tEal AODV, =RfEH subcategory “ROUTING
PROTOCOL” & %= “Routing Protocol IPv4”#J— option;

2. B, WIm—"17889 IPv4 FRYEE R TMY,

FR T E “Routing Protocol IPv4” FEIZRINI—T 589 option,



EEIEEE] E ronting protocols. pre 3 |l onbiE]
<?xml version="1.0" encoding="I1SO-8859-1"2>
[l<category name="NODE CONFIGURATION">

= <subcategory name="ROUTING PROTOCOL" class="interface, device,atmdevice">
= <variable name="Routing Protocol IPv4" key="ROUTING-PROTOCOL" type="Selection" default="BELLMANFORD" visibilityrequires=" [NETWORK-PROTOCOL] '= 'IPv6'">
<option value="NONE" name="None"/>
=) <option value="MYROUTING" name="MYROUTING">
E¥EEI8BIE none="Network Diameter (hops)" key="ANODR-NET-DIAMETER" type="Integer" default="35" help="This is just an example!" optional="true" [8
</option>
= <option value="ANODR" name="ANODR" addon="cyber">

<variable name="Network Diameter (hops)" key="ANODR-NET-DIAMETER" type="Integer" defa
Node Traversal Time" key="ANODR-NODE-TRAVERSAL-TIME" type="Time" de
Active Route Timeout Interval" key="ANODR-ACTIVE-ROUTE-TIMEOUT" typ
Maximum RREQ Retries" key="ANODR-RREQ-RETRIES" type="Integer" de
Maximum Number of Buffered Packets" key="ANODR-BUFFER-MAX-PACKET
Maximum Buffer Size (bytes)" key="ANODR-BUFFER-MAX-BYTE" optiocnal

="35" optional="true" />

="40MS" op ="true" />

"Time" defa: 5000MS" optional="true" />
rue" />

iocnal="true" />

<variable n
<variable name
<variable name
<variable n

<variable name
</option>

3. &1n routing_protocol.prt Jgrouting_protocol.prt .backup@20221220
4. fErouting_protocol.prt Fil—0 LB option “MYROUTING”, ETFRE— variable “Network Diameter
(hops) 7, BRIME 35; HAFBURINT &5 help=“This is just an example!” [MIB&T addon FE&, XWFEIE
AIHINEEI, XTREEMN. XBERZRNTET GUI BERRR, T2XERET. ]
5. EJg EXata GUI;
6. s TA—1TREMHE, EErouting protocol

eneral Mode Configuration ] Interfaces I U Help
Maobility and Placement Routing Protocol

+ Metwork Layer

+- Routing Protocol Property Value |
Router Properties 2 =5 =
Transport Layer g MYROUTING | al
MPLS Metwork Diameter (hops) |35
Application Layer !
Metwork Managemeant Enable P anarding|Thi5 i5 just an example! ||Yes LI
User Behavior Model - - i
Battery Model Specify Static Routes ]Nc LI
05 Resource Model : | =

+- External Interface Properties Specky Defauk Routes JNG —I
Faults Enable Multicast |no =l
File Statistics i
Statistics Database Configure Default Gateway ]No ﬂ
Packet Tracing Enable HSRP Protocol [no -l

7. 7£ Routing Protocol v4 Fa] BURIEFTIZEAY “MYROUTING” Y, FHrILABRIZIAS BB IMNERR “This is just
an example! ”

8. GUI RiFta=E, BEEHEXM: ex_l.config, AILARITE Node Configuration £8%, s [1] IEEHRMINER
RFIGAIEE I MYROUTING

chr. cmpJ] B routing protocols pricd = ex 1. confizEd ]

#lllllllllllllHiEIarchy CaniguIatiDntttttttttttttttAAAAAAAAAAAAAAAAAAAA

LT 4]

#llllllllllllllllllNDdE CaniguIatiDntttttttttttAAAAAAAAAAAAAAAAAAAAAAAA

3 [1] HOSTNAME hostl
4 [2] HOSTNAME host2

5 [1] ROUT ING-PROTOCOL MYROUTING
& [1 2] NODE-PLACEMENT FILE

7 HNHODE-POSITION-FILE ex_ l.nodes

9 HAXTIEHNEEBAMRIEAR TEEIER, EXata BATHRBA LR, BESHE, EENFTIEHINLAR
IR IERERAEM, DAFHITIERENSEIREL,

S48 EXata HITHIRIE:

1. EXata GUI [E5: iZBY Component, SDFE X, #iat. BLE GUI;


http://.backup@1.52.141.36/

2. EXata GUI 8li#. BcEIH=R, REEMIZESEH: XXX.config, XXX.app, XXX.nodes, .... ..
3. exata IG1THY: exata EEMIAXMG (FHia=H) , #¥Rt, SHELE, . . . . .
4. exata IBITER: £REIT O XXX stats;

5. EXata Analyzer: E£EX stats X1, ZREUE.

5.1.4.2 E—1HBME R £ 38 traffic generator

SR— TR ER AR AN, FELIUA TS

1. BIEE—1 R0 CMP X4, fiIF EXATA_HOME/gui/EXATA_HOME/gui/settings/components, XI5 —"FrHY
[BIHAE

2. ETEFEPRIN—DRE: %18 Standard.xml, {iF ~/gui/settings/toolsets/, IGHTIRHAXINFTAINF

TEaE, ERTEFEA5IE CBR RN MYPROTOCOL N2 GUI &, BESS7E™ = bR

H.

1. Bl CMP XXf4: #£~/gui/settins/components/ T, &l cbr.cmp 4R myprotocol.cmp;

2. % CBR Zp&EMER N MYPROTOCOL ; MIRIBH AR, BiEf0EM, Ltbil precedence,

3. ET EFEPFRINETIRE: 18 Standard. xmIX{tk, fEcategory “Applications” Tiil— M #hHY subcategory
“MYPROTOCOL”

8 <category name="Applications">
<subcategory nams="

<subcategor
<subcategory name
<subcategory n
<subcategory n
<subcategor
<subcategory name
<subcategory n
<subcategory n
<subcategory n
<subcategor
<subcategory n
<subcategor
<subcategor
<subcategor

coltip="Constant Bit Rate" categorytype="Applications" type="App" propertytype="
=ncellular" icon="cellular_a.png" tooltip="Abstract Cellular Cal
e="Applications"

"App" pProperty
plications”

1tip="GSM Call" ca Applications" typ
p Traffic Generator vtype="Applications
icon="supr app _a.png" tooltip="Super Application Traffic Gemerator” cate
telnet_a.png" tooltip="TELNET" categorytype="Applications" type="App"

threaded app_a.pi military" tooltip="Threaded Application!
raf_gen_a.png" tool or

"traf_tre_a.png" to "Trace-based Traffic Generator" categoryt
umts_a.png" addon="umts" tooltip="UMTS Call" category
1 iable Bit Rate" ¢ Applications"”
oltip= Voice over IP" categ pe="Applications" ty " prope pe="VOIP"
="zigbee a.png" tooltip="Application £ gbee GTS service" tions" type="App" propertytype="ZIGBEE!
<subcategory name="MYPROTOCOL" icon="myproto.png" ©ooltip="My new application” categorytype="Applications” type="App" propertytype="MYPROTOCOL® />
</category>

4. HEMBMY: EEETRIE— 24X 24/&%A7 icon: myproto.png, &2 tooltip 3 “My new application”,

Appllcatlﬂns
pe="Applications" type="App"

e name: Name of the application.

* icon: Name of the image file for the button. This image file should be placed in the folder
EXATA_HOME/guificons/3DVisualizer/icons. The image file should be in PNG format.

e tooltip: Text that is displayed when the mouse is placed over the button for the application.
e type: This should be “App” for all applications.

e propertytype: This should be the same as the propertytype of the category in the component
file for the application. XEF] CMP I 5%

5. &1 GUI, ETAFEFH Appliucations FREZ T —1 “My Prot” 89184, XMEBANTFRINAINN,

B Applications 113
CELL FTP | ey | 100K

CBR |y an| FTP | gen | 5SM| up

SUPR| TEL | THRE | TRAF| TRAF| | el 17

VBR | VoiP

APP | NET | ADEDY GEM | TRC
G i
BEE

" = = 11
= Dynamic *’*‘1 My new applimtinnr

o | . | FTP | SOFAT TEL | THAFT [l




FIET R &R CBR —HRMLSS, ARHITRIEIRE

untitled_1 ex_1% (]
I500 1000
_,." (2]
COL+
X: [-27.04 = v [1057.61 = z [0.00 =
Modes | Groups | Interfaces | Metworks — Applications | Hierarchies |
Type Source ID Destination ID Start Time End Time
CBR 1 2 15 255
MYPROTOCOL | 1 2 3s 205
MYPROTOCOL Properties ? *
General 4 Help
General Properties
Property Value
Source 1 =
Destination 2 |
Items to Send 100
ITtem Size (bytes) 1024 Al
0.1 |secmds | 4
Start Time 3 |secmds | 4
End Time 20 |seconds =l 4
[-] Priority Precedence ;l
Precedence Value 0
Enable RSVP-TE No |
Enable MDP No |
Session Name [Optional]

o GITIEE, MEBL&ITER: MYPROTOCOL &iEHIEIR 1001,

—exata_Dec_20_22_22_50_08.stat [MYPROTOCOL Client : Total Unicast Messages Sent (messages)] Compare By : Node ID | 8
LrE | 3 10257
[+ CBR Client
- Belman-Ford MYPROTOCOL Client : Total Unicast Sent ( Type: Node

= MYPROTOCOL Client
- Unicast Session Start (seconds)
- Unicast Session Finish (seconds)
First Unicast Fragment Sent (seconds)
Last Unicast Fragment Sent (seconds)
- Total Unicast Fragments Sent (fragments)
Sent (seconds)
Sent d

Total Unicast Overhead Sent (bytes)
Unicast Offered Load (bits/second)

Node: 1
Metric Value: 100

Total Metric Value: 100

Sent (messages)

Total Unicast Messages

Node Id




EREERKEB: FHIX MYPROTOCOL EAXHS CBR E{LURIINEE,

Done,



