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1. Introduction
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a. fibvia {4

I. EXata Simulator
FEIFIAE: 1) BARGUIBES; 2) WRE(FERES; 3) VEM, AIXiFEATMTENBE; 4) AP
BEHEEASINBE (YY) ; 5) ZFEXIE.

ii. EXata Architect
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Design #=F, Architect FASRBIZZFIZITLIN, Visualization BT, BFHTHEERBENT
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b. EXata Protocol Stack
EME5 TCP/IPM%, EXata thXi%EFE 5 2: Application, Transport, Network, Lin
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Application

Provides traffic generation and
application-level routing

Transport

Provides end-to-end transmission
of data
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Provides packet-forwarding, queuing/
Network scheduling and network-level routing
Link (MAC Provides link-by-link transmission of data
Physical Provides raw bit transmission over
communication channel

FIGURE 1-1. EXata Protocol Stack
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Transport Layer

Ebal TCP #1 UDP, 4.3 T EHEMMXEEMA T, AR R,
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4.4 TFERIEARMEEMEEIET, URESIFIE.

Link (MAC) Layer

BETHERIIKUE © point-to-point, 802.3, 802.11, CSMA%:,

4.5 TIEMIEA Link (MAC) BIMYXEI, UREHIFGE.
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BERMTETREWRAES, SYEREO. BERNMREEFE: Pahtloss model

space, two ray) , fading model

shadowing model

(constant, lognormal) ,

4.7 THEEHERZENIIS EH A,

* Node Mobility
T =AY Mobility #2815 % SRy Placement 2BILAKR MRS (terrain) #RE—#EHAT =
HN—E1TH.

XIERNRRERIEIRE: waypoint, group mobility, pedestrian mobility Flfile—based

(RN DEEENEZEL) .

mobility
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TABLE 2-1. Default EXata Subdirectories

Subdirectory

Description

EXATA_HOME/addons

Components developed as custom add-on modules

EXATA_HOME/bin

Executable and other runtime files, such as DLLs

EXATA_HOME/contributed

Files related to models contributed by third parties

EXATA_HOME/data

Data files for the Wireless Model Library, including antenna
configurations, modulation schemes, and sample terrain files.

EXATA_HOME/documentation

Documentation (User’s Guide, Release Notes, etc.)

EXATA_HOME/gui

Graphical components, including icons, and GUI configuration files

EXATA_HOME/include

EXata kernel header files

EXATA_HOME/installers

Installers for supplemental third party software

EXATA_HOME/interfaces

Code to interface EXata with third party tools or external networks,
such as HLA and DIS

EXATA_HOME/kernel

EXata kernel objects used in the build process

EXATA_HOME/lib

Third party software libraries used in the build process

EXATA_HOME/libraries

Source code for models in EXata model libraries, such as Developer,
Wireless, and Multimedia & Enterprise.

EXATA_HOME/license_dir

License files and license libraries required for the build process

EXATA_HOME/main

Kernel source files and Makefiles

EXATA_HOME/scenarios

Sample scenarios

b. WNEI %1%

AWindowstRIERZE. VS 2022 Fffl

L AT AT

e ANPAN

1. exata—precompiled—32bit.exe: 3211 ap S 1THI1T X1

2. exata.exe: & exata—precompiled-32bit.exe BIBIA, T, EBRFIF—/X, exata.exe BEHEEZE—

N
Ao

3. EXataGUl.exe: # GUI FIRTHIITXE,

(Rayleigh fading, Ricean Fading model) , and a




4. RIFARDER T, MBBEEMRWIZ,
i RITRIF
1. ¥TFF Developer Command Prompt for VS 2022;
2. 323l exata Bmain B : D:\Scalable\exata\5.1\main>, X TBE FTEE ZMIRAH
makefile, BIFERATYRIEN Makefile, BBEERTARRZFFEZ ZThANMakefile; BEIE
Makefile #1T%&1, EIFEERIMakefile, EEIN Makefile-windows-vc10 Makefile

TABLE 2-3. Windows Makefiles

Makefile for 32-bit Executable
Compiler (for 32-bit and 64-bit Platforms)
VC9 Makefile-windows-vc9
VC9 Express Makefile-windows-vc9
VC10 Makefile-windows-vc10
VC10 Express Makefile-windows-vc10

3. copy Makefile—-windows-vc10 Makefile: &l &EhRARImakefilefEANFTET Makefile
4. B nmake #1THRIF.

5. 1EBER, NMizfEbinB R NEMFH exata.exe.

6. BRmFLINEEIR, RBEMIN exe X4

Developer Command Prompt for VS 2022 - O X
-DVRLINK

INT

7. ¥F vs 2019 1T nmake LI EHRIEIR
8.

9. 1IB1TWiFiDemoiz s, HIGFTERAY exata.exelzITIERE.
ii. VS2010 IDEZRiF

1.7 ~/5.1/ BT, A VS IDELREXHEE—1makefile: Makefile, TEZEF@EI5.1/main/ T&
ERANmMakefile AT T CEE: )



I = MakefileE3

all:
cd main

<] M b W N

rebuild:
cd main

i Co

I i
!

clean:

r) I i

cd main

|
(W S VT S B

I, i

%% Created by Jiangtao Luo
%% for compiling EXata using VS 2010

nmake -f Makefile-windows-wvclO

nmake -f Makefile-windows-vclO

nmake -f Makefile-windows-vcl0O clean

2.3T7F VS 2010, #EEETHMANBHELR, BRANBREMEENT

MREREGeEFTE

fEER BB
AL B E A S SRR 4,

MBEX S (L)

‘ D:i\Scalable\exata\5.1

HEEH (B):

[exatal

M e == E NI E R (T)
44=(D):

EIFOEE e
D:\Scalable\exata\5.1

<

EHRMEIRNE PRTEER(Y):

*cpp;t.oogt.cct.rinlt b hpp . hog*. hm;inc* re;* resx;idl;*.rc
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MREREGeIEFRE
EEHlRECE
RE A EEINRE.

Fa “Hul” REHTEERE?
EREESTT(L):

FUEEEEE M (/D)(P):

|nmake

ENEMRBSTM):

BIRERER (/N0):

|nmake rebuild

Bk T(C):

ERIBZEIEF(F)(E):

|nmake clean

B (ATEE)(0):

NET EFEEEFERE (JAN(S):

| bin/exata.exel

EHEA NET BFEE(/FU)(U):

ERNERERES, SSTTESNEEENEEREN
ENTHSRS, MEHRIEERRNTITEFNER.

FMMESEE VY (BEEEREE. Eslasird. EREEEEEEFEERES
AT IntelliSense, SR ERIIMEEEESAT,

EENSEVES] Visual Studio SREABHAT..

<t—20 || T2

sEAL()

EliE

5. miE“sE”
6. B&Fexata T1&



20 exata - Microsoft Visual Studio - o >
XHF) REE) WAV REE) £&E) B0 BAM ZEA) IRM &S SOW) #=EH)

G- E- S Ha % a9 - - &5 b [Debug -| [win32 -|| (2 [razE Bl I P ol i

AR R A 2208038385

G — 3 > [saptioncep x
@24 ) 3 2
o BRAE exata"(1 MRE) A #include <stdio.h> +
v [T exata #include <{string.h>

3 Header Files #include <math.h>

(23 Resource Files #include “api.h”

v [Z Source Files #include “network_ip.h”
¢ adaptation.cpp #include “adaptation_aal5.h”
¢+ adaptation_aalS.cpp 7
& adeptation saal.cpp // DEFINES (none)
¢+ address_compress.cpp I
¢+ AdjustNames.cpp P

¢+ AdjustNames.cpp
¢+ AdjustSubnets.cpp
¢ AdjustSubnets.cpp
¢+ agent_handler_netsnmp.cpp

/f STRUCTS, ENUMS, AND TYPEDEFS (none)
1

it
// PROTOTYPES FOR FUNCTIONS WITH INTERNAL LINKAGE (none)

¢+ agent_read_config_netsnmp.cpp

. 1
¢ agent_registry_netsnmp.cpp
¢+ agent_trap_netsnmp.cpp i
&) agi_interface.cpp // FUNCTIONS WITH EXTERNAL LINKAGE
¢ agi_interface_id_stk10.cpp 100% ~
¢ agi_interface_id_stk9.cpp wEEvEn %
¢ agi_interface_mapping_stk10.cpp FEFEX
¢4 agi_interface_mapping_stk9.cpp
¢ agi_interface_signal_stk10.cop
¢ agi_interface_signal_stk9.cpp
¢4 agi_interface_time_stk10.cpp
¢ agi_interface_time_stk9.cpp
¢+ agi_interface_util.cpp v
<
Rwarzas. L = W ElE = ElesEe] B G

7. Build-) &Ffgirebuild B

P
ETh ~ 1

STEHEES): | £2 119 @D | =x|=
1> 2EhFE: IMB: exata Bim: Debug ¥Win32

1>4 i BEhRtiEN 2022/12/9 15:44:24¢

1>CoreClean:

1> “nmake’ FEMRESMPES . HAERNETARERF

1> FHEAMER o

15C:\Program Files (x86)\MSBuild'Microsoft. Cppivd. 0\Microsoft MakeFile Tarzets(33,5): error MSB3073: #5% “nmake clean™ iR, {3834 90C

1>2EAig 00:00:00.03
= HIE: fho 4 &1 s Bhd 0 A ———

RTTEIRR nmake, & Makefile ZE“EEHIR, RODR/E" 1L [7727]

&t -~ 1
SETEHEES): | £ 119 | Q3 |x|=
1> 28shEm: INB: exata, Him: Debug Win32
1>4 A ESEHRYEDY 2022/12/9 15:42:18+
1>PrepareForBuild:
1> FETIBBRERF “ obj\Win32\Debuz)” o
1>Build:
1>
1> Microsoft (R) FEFF:EIPSEAT A 10.00.30319.01 b

1> MeARRRE (C) Microsoft Corporatione {RESRREINH|
1>

1>makefile(2): fatal error UI034: BEFRR: FHDAlRTT
1> Stop.
1>C: \Program Files (x86)\MSBuild\Wicrosoft. Cpplvd. 0\Microsoft. MakeFile. Targets(38,5): error MSB3073: s “mmake” B 184 20

1>
1>2 A8 00:00:00.19
=4k BRIh 0 4 KMt s BE 04 M 0 ———

8. FIBINIZ2ARE VS MIMEZE, T VvS2010, TTLAR VS 2010 L1THE T THEAE S 4

vevarsall.bat, ZEFIELTE; ARNSEM, SZUEIWindowsZF BT EHFINE nmake B1ZES

EaRmEI: ~VC/bin.



\Microsoft Visual Studio 10.0\VC HIBEF

9. 8E ~VC/biniE2EE RN

ETE X
hp-pc IFEFRZEE()
= B
EXATA HOME D:\Scalable\exata\5.1
OneDrive C:\Users\hp-pc\OneDrive
C:\Program Files (x86)\Microsoft Visual Studio 10.0\VC\bin;C:...
TEMP C:\Users\hp-pc\AppData\Local\Temp
TMP C:\Users\hp-pc\AppData\Local\Temp
FE(N)... &HE(E)... fi#k2(D)
EZHTE(S)
== & A
ComSpec CAWINDOWS\system32\cmd.exe
DEPOT TOOLS WIN TOO... 0
DriverData C:\Windows\System32\Drivers\DriverData
NUMBER_OF_PROCESSORS 16
OnlineServices Online Services
oS Windows_NT
Path E:\depot_tools;C:\Windows;C:\Windows\System32\Wbem;C:\...
FE(W)... S5()... k(L)
BE B

10. nmake&{2BCE LI, T exata BIFTIER4iFAIN:



|
SEEEER(S): | Ak -

€S (%=

.. \librariesiwireless\srec\prop_range. obj /11

. A\librariesiwireless\src\shptoxmlist

\interfaces\socket—interface\src\mts2. obj

1>el : ST warning D9024: FoEIDRIAVEST 2R | fkernel/obj/main. o—windows—vel0” » EEAMETH
1> EFTIOBREE .. \binlexata 1ib R4S .. \binlexata exp
1> cl /EHse MT /nologe -I..\include -I..\include‘windews —I..\interfaces‘lib—emulation‘\libnet\inelude -I..\interfaces\lib—emul:
1> prop_range. cpp
1> cl /nologe /Fe..\bin\radio_range. exe /Ox /0b2 ..'\main\temp.lib ..‘main‘libraries. lib
1> F7E018E . . \binradio_range 1ib HIR1E .. \bin\radio_ranze. exp
1> cl /EHsc MT /nologe -I..\include -I..‘\include'windows —-I..%\interfaceslib—emulation'libnetiinclude -I..%interfaces\lib—emuls
1> shptoxml. cpp
1> cl /nologo /Fe..‘\bin\shptoxml. exe /0x /0b2 .. ‘\libraries\wireless\src'\shptoxmlishptoxml. obj
1> cl /EHse MT /nologe -I..\include -I..‘\includewindows -I..\interfaces\lib—emulation\libnetinclude -I..\interfaces\lib—emul:
1> mts2. cpp
1> cl /mologo /Fe..\bin\mts—socket. exe /Ox /0b2 .. \main\temp.lib ..‘\main\libraries. lib ..
1> FTEREE .. \bin\mts—socket. 1ib IS .. \bin\mts—socket. exp
1> copy .. \lib\windows\libexpat. d11l .. ‘bin\libexpat. d11l
> 284 1 A3
1> copy .. \lib\windows\pthreadVC2. d11 .. ‘\bin\pthread¥C2. d11
» 28H 13
1>
DAL
1>
1>2FEAHE 00:05:04.65
EfR: R LN KM 0 4N BE 0 4 Bhid 0 4

C. tuﬁi%ﬁﬁ?ﬁ#
EXata #F#E (Addons) f43EiRHHIEIRAISEMINAE, fHEMFFTAE
-ummMuﬁ%ﬁﬂmﬁ,wwEmm—@&Emm&ﬁm;
E=ANRED, STK %,
» BEXEMG: BENEGSAF BT RNES
 SEREGIEME: R REBAESREIEY, BE—RATN.
BEDAMAZ:
| RITHR P B R HFRRIR SR
EXatatEAithR B FEN TR IFER

¢ Developer (including STK interface)

= |nterfaces:

¢ Multimedia and Enterprise
¢ Network Management

e Wireless

mHtEELRE:

® Advanced Wireless

e Cellular

e Cyber

e Federation Interfaces

o LTE

e Sensor Networks

e UMTS

e Urban Propagation
i RIThRPARE S TRIFRE E

XEFETR, WABEMmFNE.

.. Windows T AN{ElEGERHE

1. ST TR R BC B SO

EZLESItE

EXATA_HOME/main/Makefile-addons-windows

2. MEERES A RUERVIEHRY makefile XIHFRFERYAT, LEANEEE Cellular Model F,

RAIER 475 Rz, WiL"#,

M E3F%AT



#include ../libraries/cellular/Makefile-windows

to
include ../libraries/cellular/Makefile-windows

3. nmake clean; MIBRFFER obj X14;
4. nmake
ii. Linux TANEl8E
1. B&
d. wiIFEMPIEIN
B
e. W{ayiid
. Bt EiFdebug k7
£ EXATA_HOME/main/ 4% Makefile, x8 DEBUG, E#¥#£ OPT, NI4Fi¥H Debug
ARAS; Rz, MZRiENZ Optimized Ak, ICEE/E, S B nmake clean, G

nmake,

e L | TN e ke bt

*+E+DFRIIG = /713
l.—n——!-— ! — —

OPT = /Ox /Ob2

ii. Visual Studio i1
5H fthWindows EF iﬁi‘ﬁiﬂ){, EEATIRREM (Project Properties) FEZE Debug

N LTRERNE » XEB A WiFiDemo =19, EEEIWT:
e < (Command) : exata.exe

o WS (Command Arguments) @ XEEEEIFANIZR UG, LEAIWIFiDemo.config;
o T#EEZH (Worling Directory) : XEBIEGZSEXMHEER
TiEEMIRES, BIAnrResTE, SEMERTEEE.

P P S S e S

exata [BIET ? X
EE(C): EF(Debug) v FR(P): | EIM(Win32) v EESER)..
v EEEE BRI
ks 238 Windows B v
v EEEE
=R = .
it 2% D:\Scalable\exata\5.1\bin\exata.exe
VCis BS BeHL WiFiDemo.config
= T{EBR \scena rios\demo\WiFiDemo v
NMake
fshn
Pt =sicl E il
751
BFFE =
SQL & =

3. Simulator Basics ({FE2:EH)

a. Overiew of Discrete—Event Simulation



ATNE EXata (P ESRNEMANIR, SEEREMHHE, URMXANGEEE. EXata FINEBE
HHENEXE, RENTHBEXata (AEZRAVZEN,
HZOES: MEHITRIIRSHTHEEHS (event) iR, LEaBEIX (packet arrival)
BEREAIFMIEERA: =407 (event queue) FIEHLIET4 (simulation clock) , B4
IR ST EHIREEREN BASE, HESFRIENEINFERITIIRBMRIEH RN, &4
SBHEMEHRATIFER. BHNERESSIRRIVASHEN, REFNBHEIMABIIE, &
R ER DA B B 5 0D I
b. Modeling Protocols in EXata
EXata FRESTMUERERIASHL (Finite State Machine) 51T, BHAIKENMINIIRE
MEVIASER T, BBz BEREOTE T SRR,
EXata R MMXIN I TE— FSM, EZO0E@—1=FEESE (Event Dispatcher) .
EBE&—TWait For Event (ZSHEFF) REM—PZ1MLESH (Event Handler) A
S. BTEMRRFENEN GBI,
f& T Event Dispatcher, AR MNAS: ¥4 (Initialization) 1424 (Finalization) &

Initialization
' Event Dispatcher i """"""""""""""""
Event 1 Wait For Event Event 2 l

Event 1 Handler Event 2 Handler

____________________________________________________

L — — — — Finalization

FIGURE 3-1. Protocol Model in EXata
c. Discrete—Event Simulation in EXata
WAL EHEEHHE.,



.. Events and Messages B4fIHE
1. Message Class jHE %
Message EEX AN message.h, FIELI] events,

message.h X

(&STEE) -

/) S
/f STRUCT .. Message
Jf DESCRIPTION :: This is the main data strucure that represents a discrete
i event in qualnet. This is used to represent timer as well
i as to simulate actual sending of packets across the network.
[ owxf

-lclass Message
{
private:
static const UInt8 SENT = 0x01; // Message is being sent
static const UInt8 FREED = 0x02; // MESSAGE Free has been called
static const UInt8 DELETED = 0x04: // Deleted using "delete”
UInt8 m_flags;
public:
- /f The default constructor should not be used unless under specific
/f circumstances. The message is not initialized here.
Message() ;

Message (const Messaged m) ;
Message (PartitionData *partition,

int laverType,

int protocol,

int eventType,

bool isMT = false):
virtual "Message():

2. IEREEM G EE:

©o layerType: layer which will receive this message;

4An oz

© protocolType: Protocol which will receive this message in this layer;

© instanceld: which instance will give message to

o eventType: Message's event type

o packetSize ({XATFEAIE): which indicate the simulated packet size.

o virtualPayloadSize: AP D AR/, TEREFHESEDE, EBEWEIEZFA/N
transmission timefJit&

o packetCreationTime:{F EEX B, FRE A4 RKET(E]

o infoArray: BFiXERZE. TRZEERINER, ATLIE events, TMUFRMLEHE[RE
EAEH, A& transmission delay BitE.,

3. infoArray {58884
o ERf—"TMessagelnfoHeader KRB ZEMIAE, EHEE XE message.hH

Etypedef struct message_info_header_str

{
unsigned short infoType; // type of the info field
unsigned short infoSize; // size of buffer pointed to by "info" wvariable
char* info; // pointer to buffer for holding info

} MessageInfoHeader;

FIGURE 3-3. MessageInfoHeader Data Structure



o infoType: indicates the type of the information contained in this struct. It is an
enumeration type. Users can add addtional members to this enumeration, as explained in
Section 4.1.2.

o infoSize

o char* info.

4. char *packet: FI3RIEE M packets
5. Message APIs

o defined in message.cpp; refer to APl Reference Guide

o MESSAGE_Alloc

o MESSAGE_Free

o MESSAGE_AddInfo

o MESSAGE_Returninfo

o MESSAGE_ReturninfoSize

o MESSAGE_PacketAlloc

o MESSAGE_ReturnPacket

© MESSAGE_ReturnPacketSize

o MESSAGE_CancelSelfMsg: Do not to use a cancelled message!

© MESSAGE_AddHeader: adds a header to the simulated packet.

o MESSAGE_RemoveHeader

o MESSAGE_GetLayer

o MESSAGE_GetProtocol

© MESSAGE_GetEvent

o

ii. Types of Events {4 H!
MEEMH: packet F timer
1. Packet St
Packet events are used to simulate transmission of packets across the network. A packet is
defined as a unit of virtual or real data at any layer of the protocol stack.
An example of a protocol sending a packet to its peer on the other node is shown in Fig. 3—
5.



~ The Life Cycle of a Packet

'._nppncﬂoﬁ'\ Epplication

SISIRIE, FNekvid MESSAGE_Freel...)
MESSAGE_PacketAlloc{...)

MESSAGE_Send(...)

Transport

MESSAGE_AddHeadert...) MESSAGE_RemoveHeader(...)
MESSAGE_Send(...) MESSAGE_Send(...)

= Routing L
MESSAGE_AddHeader(...] MESSAGE_RemoveHeader(..)
MESSAGE_Send(...) MESSAGE_Send(...)

. MAC | MAC |
MESSAGE_AddHeader(...] MESSAGE_RemoveHeader(..)
MESSAGE_Send(...) MESSAGE_Send(...)

P hys o] —e- Pl 5ical

FIGURE 3-5. The Life Cycle of a Packet
o FRZE APIs: message APIs #l & APl (Layer—specific API) : RIZEFIAEERIMNBRIE
A EEREEREREA.
o Sending Packets Using Layer-specific APIs
HHT4E Message APIs SIEREREMINERER, E—MEHXFLRNFER. SEMIEMHL
API BJF, 3 4 EENETE#R, b, NARNBERRERME APIFTLGRA, 238
Transport Layer 5XF3 UDP # TCP

TABLE 3-1. API Functions for Sending Packets via UDP

API Function Description

APP_UdpSendNewData Sends user data via UDP to a destination after a
user-specified delay.

APP_UdpSendNewDataWithPriority Sends user data via UDP to a destination after a
user-specified delay with a user-specified priority
value.

APP_UdpSendNewHeaderData Appends an application header to user data and
sends it via UDP to a destination after a user-
specified delay.

APP_UdpSendNewHeaderDataWithPriority Appends an application header to user data and

sends it via UDP to a destination after a user-
specified delay with a user-specified priority

APP_UdpSendNewHeaderVirtualDataWithPriority Sends a packet composed of an application
header containing useful information and user data
whose contents are unimportant and serve only to
add to resource consumption (queue capacity,
transmission delays, etc.), via UDP to a destination
after a user-specified delay with a user-specified
priority value.




TABLE 3-2. API Functions for Sending Packets via TCP

API Function Description
APP_TcpSendData Sends user data via TCP to a destination.
APP_TcpSendNewHeaderVirtualData Sends a packet composed of an application

header containing useful information and user data
whose contents are unimportant and serve only to
add to resource consumption (queue capacity,
transmission delays, etc.), via TCP to a
destination.

© Sending Packets Using Message APIs
ZFig. 3-5, LAK/E API B9, HiZFIFMessage APl Ki%6, TEFBE=1 APl &
#: MESSAGE_Alloc, MESSAGE_PacketAlloc., MESSAGE_Send.

2. Timer B4

a. Setting Timers
S5HMHETIAERE, EXatat iIRETimerZi@id Timer KEAHETEMM, BN, RIP @it
TEMNABIZE— 5 WHNEMNER Timer, R — timer FEEIMIER, MeTAE
HiZH BHY infoArray %, LI F— time-out EERTEE, EEF—TREEHNEHHIA
Manz, MATAFEIZ timer message B infoArray REEFFISTIE IP #hilk,

Message *newMsg;
clocktype delay;
newMsg = MESSAGE Alloc (node,
APP LAYER,
APP ROUTING RIP,
MSG APP RIP RegularUpdateAlarm);
delay = 5* SECOND;
MESSAGE Send (node, newMsg, delay);

b. Cancelling Timers
FF MESSAGE_CancelSelfMsg RZ 1IE— 1 E/RsIH Timer, ST RFGFRIERERTS
£,

d. EXata Simulator Architecture

EXata TEH=ZHM: #EH (nitialization) . B4LIE(Event Handling) M 5e4s
(Finalization), &3O RITHRERRLAS 4R (hierarchically) MARMIT: BEAET AR, ARE
B, s&=E=MmYE.
.. Initialization Hierarchy #1880 &
1. TREMEt (IE—1TaHT) 0 PARTITATION InitialzeNodes
2. BMREMt (W8T TRERKMLEZERENT, &7 SMEBHTERABERLEE)
a. MAC_Initialize
b. TRANSPORT _Initialize
c. NETWORK_Prelnit, NETWORK Initialize
d. APP_Initialize (#J#aft N FRREEHMY) . APP_lnitializeApplications (#JiaftiRE 4 AL
X))



S. et (EETERLTIER)

a. tbgl, FETRANSPORT _InitilizeARiE R TransportTcplnit 1 TransportUdplnit 43

1 UDP thiX#ta1t.

ii. Event Handling hierarchy S{44b2 54K
TEEHLIE (EXata Kernel SKEX T & Id)

a. NODE_ProcessEvent: E‘?&zxﬁy Layer 58, AGEARESEHLIEREL
BEMALMIE - #H—SRIBEMMNER, BARBEMAMXEEEIRRE

a. APP_ProcessEvent

b. TRANSPORT_ProcessEvent

c. NETWORK_ProcessEvent

d. MAC_ProcessEvent

e. PHY_ProcessEvent

f. PROP_ProcessEvent [? BAK? ]

> BISERE TCP

3. MINEHLE: FRBRSESTARMYNSBHERE, CNNAE, FTEENREEASNEN

FREHALE

void APP ProcessEvent (Node *node, Message *msg)

{

short protocolType;
protocolType = APP GetProtocolType (ncde,msg) ;

switch{protocclType)
{
case APP ROUTING BELLMANFORD:
{
RoutingBellmanfordLayer (node, msg);
break;
}
case APP ROUTING FISHEYE:
{
RoutingFisheyelayer (node, msg) ;
break;
}
case APP FTP CLIENT:
{
ApplayerFtpClient (node, msg);
break;
}
case APP FTP SERVER:
{
AppLayerFtpServer (node, msg);
break;
}
Y/ feswitch//

FIGURE 3-13. Layer Event Dispatcher Function
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a. PHY_Finalize
b. MAC_Finalize
Cc. NETWORK_Finalize
d. TRANSPORT _Finalize
e. APP_Finalize
f. USER_Finalize
g. MOBILITY_Finalize
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