EXata ' (/\) : WMEE

Bin: TRMERFRE, GHIRMBERANN, BAERAMIN. RIEERMERZEIEE,

2% Programmer Guide, 4.4 Network Layer

1. M EL R
EXata M EBIREAENIMNFRE, KED U T/LE:
o MEMIX
o FEHEMIX
m 3% (Unicast)
m Z3E (Multicast)
o BAFIIREY
o BERRE (§E)

1.1 MY

ML ININ AT EIERHE A . EXata 5.1 ZIFHINEININE:

o Fixed Comms: Fixed Communications Model: LI GR/NOEG R, THANEELRER,
o ICMP

o ICMPv6

© IGMP: Internet Group Management Protocol

© Dual IP

o IPv4

o IPv6

o Mobile IPv4

© NDP: Neighbor Discovery Protocol

1.2 BREHIY

EEINA EEEREE:

o BHEEME—ITHRMER, HREFIEHBNEHERTR.

o HHAREBEIIWER, RAEFEHAK.

BRI, BREWMIND N EERBMIYAAREBNIN, FRNELENE (wired networks) . T4k
M2 (wireless networks) =& JEEMZE (mixed networks) , EHEMYXTBEAE,

1.2.1 B$ERR A (unicast routing)
TR BLRBAMYIIENAE, tbiBellman-Ford, OLSR%,
BIBERANRE—TREED. SN TEREZHNAR, FEIUEAREMNERE:



o0 Wireless Ad Hoc Networks

» BHFRINEHIREE, REHHAOn-demandsl reactive ZEAAIIEE Y,

tban AODV, DSR. LAR1ZE,

n B (proactive) BHMMXEIER ad hoc W%, tbal OLSR, EEMAREM,

o0 Wired Networks

= BHENERIMENRE

o Mixed Networks

m AODV. DYMO. OSPFv2, OSPFv3F] AFEH#IESNES .
EXata5.1 XHHIMNLE EUnicast RN TER:

Unicast Routing
Protocol

AODV

DSR

DYMO

FSRL

IARP

IERP

LART1

OSPFv2

OSPFv3

STAR

ZRP

Description Type

Ad-hocOn-demand

Distance Vector On-demand

Dynamic Source

Routing (DSR) on-demand

Dynamic MANET On- On-demand

demand

Landmark Ad-

hocRouting i
Proact

(LANMAR) o

FEARHRRF Fisheye

IntrA—zone Routing
Protocol Proactive

ZRP M9

Inter—zone Routing
Protocol On-demand

ZRP 99X

Location-Aided
Routing On-demand

MR E (S R4S H

Source Tree Adaptive

Proactive
Routing

Zone Routing Protocol Hybrid

Model library

wireless

wireless

wireless

wireless

wireless

wireless

wireless

Wireless

Wireless



1.2.2 Multicast Routing
o Wireless Networks
= KA ODMRP, AJUB/MEETTHE, RAFYT RIL.
© Wired Networks
n BENENABRAMUBERZE —TETRIVAEEERN (source-based multicast delivery
tree) .

EXata 5.1 BRI FTRVARBIRH N TR:

Multicast Routing

Protocol Description Type Model Library
Distance Vector
Multiple Routing . .
DVMRP Protocol, ABE%ML proactive ,I\EAnL{tlélrmﬁ:Iea and
igit, BFREAEES P
=
Multicast Open . .
MOSPF Shortest First, OSPF  Proactive :'n“t':rmﬁgf and
Bt R MRS P
On-Demand Multicast
Routing Protocol, # .
ODMRP . . On-demand wireless
FMIRTcLkad hoc BRI
B, ERRETFW
PIM Pro’Focol Independent Proactive Mult|m§d|a and
Multicast Enterprise

1.2.3 Queues

BAFI#ERIfEDeveloper FEFRSEH, EXata 5.1 3FHIRATIRALE :
FIFIO: First In First Out

o

o

RED: Random Early Drop

o

RIO: RED with In/Out Bit

o

WRED: Weighted RED

1.2.4 Schedulers
TRNAEERRE BTG ENIRF ., EXata 5.1 ZIFHAEZREUT: R 7T DIFFSERVIE
Multimedia and Enterprise FESLI, Hh#$#E Developer FESLI,
o CBQ: Class-based Queuing Algorithm, BAFIDRARBNESR (class) , PEEARNTSR, RBIETHTR
HITREE.
o DIFFSERV: Differentiated Services (DiffServ) QoS protocol,



o WEIGHTED-FAIR
o WEIGHTED-ROUND-ROBIN

1.3 ME BT BEIESEM
a. NetworkRoutingProtocolType: WZFHEWNE B IMXFAENEBIMY, ENXTE network.h. REEHMNKE
NETWORK_PROTOCOL_XXXX a5, EEEMXFEE ROUTING_PROTOCOL_XXX ka5

1 /) /F*

2 // ENUM :: NetworkRoutingProtocolType

3 // DESCRIPTION :: Enlisted different network/routing protocol
a // *¥*/

5 enum NetworkRoutingProtocolType

6 {

7 NETWORK_PROTOCOL_IP = @,

8 NETWORK_PROTOCOL_IPV6,

9 NETWORK_PROTOCOL_MOBILE_IP,

10 NETWORK_PROTOCOL_NDP,

11 NETWORK_PROTOCOL_SPAWAR_LINK16,
12 NETWORK_PROTOCOL_ICMP,

13 ROUTING_PROTOCOL_AQDV,

14 Cee ey

15

16 // WNW MDL

17 MI_CES_NM,

18 NETWORK_PROTOCOL_CES_WNW_MI,

19 MI_MULTICAST_MESH,

20

21 ROUTING_PROTOCOL_NONE // this must be the last one
22 };

b. NetworkRoutingAdminDistanceType: network.h 1, A MNEHEMUE Y —ENEIEES, BTRENE
BTk, ZEEZW), MALEs! TR EEEEANSEREFELBBFPPNMETMEITXR,

1 /) /**

2 // ENUM :: NetworkRoutingAdminDistanceType

3 // DESCRIPTION :: Administrative distance of different routing protocol
a [/ **/

5 enum NetworkRoutingAdminDistanceType



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24 };

C.

ROUTING_ADMIN_DISTANCE_STATIC = 1,

// CES
ROUTING_ADMIN_DISTANCE_EBGPv4_HANDOFF = 111,

ROUTING_ADMIN_DISTANCE_EBGPv4 = 20,
ROUTING_ADMIN_DISTANCE_IBGPv4 = 200,
ROUTING_ADMIN_DISTANCE_BGPv4_LOCAL = 200,
ROUTING_ADMIN_DISTANCE_OSPFvZ = 110,
ROUTING_ADMIN_DISTANCE_IGRP = 100,

*)

ROUTING_ADMIN_DISTANCE_FSRL = 210,

// Should always have the highest adminstrative distance
// (ie, least important).
ROUTING_ADMIN_DISTANCE_DEFAULT = 255

b

NetworkProtocolType: WZEIHMNER! (BN EAMMINMH, ATATEERALEN
NetworkRoutingProtocolType?) , TEXFE mapping.h/, 3 EXata FTSiFHIME UL EY

1 //

2 // ENUM :: NetworkProtocolType

3 // DESCRIPTION :: Types of various nodes
a //

5 typedef enum

6 {

10
11
12
13

14

15 }

INVALID_NETWORK_TYPE,
IPV4_ONLY,

IPV6_ONLY,

DUAL_IP,

ATM_NODE,

GSM_LAYER3,

CELLULAR,
NETWORK_VIRTUAL

16 NetworkProtocolType;



9

10

11

12

13

14

15

16

17

18

19

20

21

22

28

24

25

26

27

28

29

30

31

32

33

34

BI5

36

37

d. IpInterfacelnfoType: EX7Enetwork_ip.h, fEFIPMEIFERZOEE, EMBRBAMINAIEEZRELE,

//
//

//
//
//
//
//
//
st

{

/**
STRUCT :: IpInterfaceInfoType
DESCRIPTION :: Structure for maintaining IP interface informations. This

struct must be allocated by new, not MEM_malloc. All
member variables MUST be initialized in the constructor.
**/
ruct IpInterfaceInfoType

// Constructor. All member variables MUST be initialized in the
// constructor.

IpInterfaceInfoType();

Scheduler* scheduler;
Scheduler* inputScheduler;
NetworkIpBackplaneStatusType backplaneStatus;

RandomSeed dropSeed;

D_NodeAddress ipAddress;
int numHostBits;
char interfaceName[MAX_STRING_LENGTH];

// to accomodate all the possible ports..etc

char* intfNumber;

RouterFunctionType routerFunction;
NetworkRoutingProtocolType routingProtocolType;
void* routingProtocol;

// Dynamic address

AddressState addressState; // current address state

bool isDhcpEnabled; // Flag to check if DHCP enabled or not.
Address primaryDnsServer; // allocated by DHCP server



38

39

40

41

42

43

44

45

10

11

12

13

14

15

16

17

18

19

20

21

22

28

1

Address subnetMask; // allocated by DHCP server

LinkedList* 1istOfSecondaryDNSServer; // allocated by DHCP server

// Dynamic address statistics

UInt32 ipNumPktDropDueTolInvalidAddressState; // app/network packets
// dropped due to INVALID
// address state

+s

e. NetworkForwardingTableRow: EXfEnetwork_ip.h, {RfEUnicast ¥&% (Forwarding Table) #9—17.

/] /E*

// STRUCT :: NetworkForwardingTableRow

// DESCRIPTION :: Structure of an entity of forwarding table.

/] ¥*/

typedef

struct

{
NodeAddress destAddress; // destination address
NodeAddress destAddressMask; // subnet destination Mask
int interfacelndex; // index of outgoing interface
NodeAddress nextHopAddress; // next hop IP address
int cost;

// routing protocol type
NetworkRoutingProtocolType protocolType;

// administrative distance for the routing protocol

NetworkRoutingAdminDistanceType adminDistance;

BOOL interfacelsEnabled;
ks

NetworkForwardingTableRow;

f. NetworkForwadingTable: EX7Enetwork_ip.h/#, #EHARIPTI mHAIForwarding Table, FBF unicast, H[g]
BRI EITIIE .

/] /E*



2 // STRUCT :: NetworkForwardingTable
3 // DESCRIPTION :: Structure of forwarding table.

a [/ *¥*/

5 typedef

6 struct

7 {

8 int size; // number of entries

9 int allocatedSize;

10 int numStaticRoutes; // number of static routes in routing table

11 NetworkForwardingTableRow *row; // allocation in Init function in Ip
12 }

13 NetworkForwardingTable;

0. NetworkMulticastForwardingTableRow: & X7 network_ip.h B, {RIFEBEELRN—ITICE. TE25
WMEEOR—THRERT.

1 /) /**
2 // STRUCT :: NetworkMulticastForwardingTableRow

3 // DESCRIPTION :: Structure of an entity of multicast forwarding table.
a [/ **/

5 typedef

6 struct

7 {

8 NodeAddress sourceAddress;

9 NodeAddress sourceAddressMask; // Not used
10 NodeAddress multicastGroupAddress;

11 LinkedList *outInterfacelist;

12 } NetworkMulticastForwardingTableRow;

h. NetworkMulticastForwardingTable: EX7#Enetwork_ip.hd, RIFAEBELER., ARV —NABERT
N, EEEETIER.

1 /) /F*

2 // STRUCT :: NetworkMulticastForwardingTable

3 // DESCRIPTION :: Structure of multicast forwarding table
a // *¥*/

5 typedef

6 Struct

7 4



8

9

10

11

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

int size; // number of entries

int allocatedSize;

NetworkMulticastForwardingTableRow *row; // first row

+ NetworkMulticastForwardingTable;

i. NetworkDatalP: X fEnetwork_ip.h, P VYA EELSM, REMEKE IP IMXWEEEFEER, BIFEAR

MABBEERIBHS.

/7 /E*
// STRUCT :: NetworkDatalp;

// DESCRIPTION ::

/] **/
struct NetworkDatalp

{

unsigned short packetIdCounter;

// datagram

Main structure of network layer.

NetworkForwardingTable forwardTable;
BOOL checkMessagePeekFunction;
BOOL checkMacAckHandler;

int maxPacketLength;

// added for Gateway
BOOL gatewayConfigured;
NodeAddress defaultGatewayld;

.
°)

IpInterfacelnfoType* interfaceInfo[MAX_NUM_INTERFACES];

°)

BOOL ipForwardingEnabled;

NetworkIpStatsType stats;

STAT_NetStatistics* newStats;

LinkedList

NetworkMulticastForwardingTable

NetworkIpFilter *filters;

int numFilters;

*multicastGrouplist;

multicastForwardingTable;

// Used for identifying



32

33 // Dynamic address
34 LinkedlList* addressChangedHandlerList;
35 };

J. NetworkData: ENXfEnetworkhd, {RTFT R EIGTHIMEIMINGERINBIRLEM, BIWLEZ0EE0ES1,
HohGFE—HE[M NetworkDatalp #9385,

1 /) /F*

2 // STRUCT :: NetworkData

3 // DESCRIPTION :: Main data structure of network layer
a [/ **/

5 struct NetworkData

6 {

7 NetworkDataIp* networkVar; // IP state

8

9 NetworkProtocolType networkProtocol;

10 #ifdef CELLULAR_LIB

11 struct struct_layer3_gsm_str *gsmLayer3Var;

12 #endif

13 struct struct_cellular_layer3_str *cellularLayer3Var;
14

15 BOOL networkStats; // TRUE if network statistics are collected
16

17 //It is true if ARP is enabled

18 BOOL isArpEnable;

19 //1t is true if RARP 1is enabled

20 BOOL isRarpEnable;

21 struct address_resolution_module *arModule;

22

23 BOOL useNetworkCesQosDiffServ;

24

25 #ifdef ADDON_NGCNMS

26 NetworkResetFunctionList* resetFunctionList;

27 #endif

28

29 struct PKIData* pkiData;

30

31 };



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

kK ERRGHPESESEMNNERRESY, BEMSEN, NetworkData:

/] /x*

// STRUCT :: Node

// DESCRIPTION ::

// This struct includes all the information for a particular node.

// State information for each layer can be accessed from this structure.
/] X*/

struct Node {
// Information about other nodes in the same partition.
Node *prevNodeData;

Node *nextNodeData;

//! nodeIndex will store a value from @ to (the number of nodes - 1);
//! each node has a unique nodeIndex (even across multiple partitions).
//!' A node keeps the same nodeIndex even if it becomes handled by

//' another partition. nodeIndex should not be used by the protocol

//! code at any layer.

unsigned nodeIndex;

NodeAddress nodeld; //1< the user-specified node identifier

char* hostname; //!< hostname (Default: "hostN" where N is nodeld).
Int32 globalSeed;

Int32 numNodes; //!< number of nodes in the simulation

// Layer-specific information for the node.

PropChannel * propChannel ;

PropData* propData;

PhyData** phyData; // phy layer
MacData** macData; // MAC layer
MacSwitch* switchData; // MAC switch
NetworkData networkData; // network layer
TransportData  transportData; // transport layer
AppData appData; // application layer
TraceData* traceData; // tracing

SchedulerInfo* schedulerInfo; // Pointer to the info struct for the
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39

40

41

42

43

44

45

46

UserData* userData
void* globalData[GlobalData_Count

int numAtmInterfaces
AtmLayerZData** atmLayerZData
AdaptationData adaptationData

1.4 MKEE APl 5EEE(S
a. (ERERIIMERREE:
m NetworklpReceivePacketFromTransportlayer: f£HEMSGRAALE APl SRR B4 IP Y, ©XTE

network_ip.cpp.,

b. MEERRIERE:

SendToUdp: &—NE4UDP
SendToTcp: &— 184 TCP
SendToRsvp: &— 8% RSVP

// scheduler to be used with this node
// User Data
// Global Data

// Number of atm interfaces
// ATM LAYERZ2
// ADAPTATION Layer

c. MERE MAC Bi#(5: HRIEREEFAE S APl 81H, E1LIME network_ip.cpp / mac.cpp.
NetworklpSendRawMessage: RN IP k45 raw message, #Af51EF RoutePacketAndSendToMac

WIS S AIEE,

NetworklpSendRawMessageWithDelay: R0 IP €3k, FHiER RoutePacketAndSendToMac, £—

EIERfE, LEAINBAER.
NetworklpSendRawMessageToMacLayer:

A0 1P Bk &EE] MAC [B;

NetworklpSendRawMessageToMacLayerWithDelay: #{fil IP B3k, —ERIERFE A% MAC,
NetworklpSendPacketToMaclLayer: %&i% IP &% MAC E;

NetworklpSendPacketToMacLayerWithNewStrictSourceRoute:

[2%i%%] MAC;

NIDFTEY source route 25 IP €1, A

MAC_NetworklLayerHasPacketToSend: W&EEE MAC BEB KX,
d. MAC BEINEEE(S: XHE mac.cpp.

NetworklpOutputQueuelsEmpty
NetworklpOutputQueueDequeuePacket
NetworklpOutputQueueTopPacket

NetworklpOutputQueueDequeuePacketForAPriority

NETWORK_ReceivePacketFromMacLayer:

NetworklpReceiveMacAck:

AT MAC BRAMEERE—THANE,

NetwoklpNotificatioinOfPacketDrop: @& LEBMY, ZH MAC B4 EE,



e. MLEER Utility API: E X fEnetwork_ip.h
m  NetworklpSetPromiscuousMessagePeekFunction
®  NetworklpSetMacLayerAckHandler:
m  NetworklpSetRouterFunction
m  NetworklpGetRouterFunction

m  NetworklpGetinterfaceAddress

2. RN —~ R HERE E X

SEZ1|FE AODV, ENX7#Elibraries/wireless/routing_aodv.h 1 routing_aodv.cpp &,

2.1 Bl

ffuser_models/src/ TiFH0 routing_myroutrouting_myrout.h / .cpp.

2.2 HINEIEE B MNIIRP

BT REFP— T BEMIXNNFIR. SMEFERNT —TMNBERRENIN, MEZEENetwork
Layer EWHNFIFRAFIGINZIMN . ELb, FBEFFHMINERIRAINZInetwork.h X 4HAY
NetworkingRoutingProtocolType #&sz88ichk | JT=: ANEIEEL,

NetworkRoutingProtoco ~| =l & enum NetworkRoutingProtocolType

* NetworkRoutingProtocolType -
284
285 NULTICAST _PROTOCOL_CES_SEW_MOSFF,
286
287 J//CES_HAIFPE
288 NETWORE _PROTOCOL_CES_ISAEMP,
280 CES_HAIPE_MULTICAST _GROUF,
290
291 A/ WHW NDL
292 NI_CES_NN,
293 NETWORE_PROTOCOL_CES_WHW_NI,
294 NI_MULTICAST_MEGH,
295
296 S/ LunJT: NYROUT
297 EOUTING_PROTOCOL_NYROUT,
208
299 ROUTING _PROTOCOL_MNONE // this must be the last one
300 |},

Ll

2.3 ixMNZ Trace #HiXFIEH
NFATIMCEIRAE, EFMISGRINFBERIMYFIRRINE TraceProtocolType #, ZIIRTENX
£ include/trace.h/dr, JFE: HNEI7IZEAESL,



TraceProtocolType - IE.') enum TraceProtocolType

=M TraceProtocolType -

427 TRACE_CONSUMEE,

425 TRACE_PRODUCER,

429

430 Jf LuoJT: MYTRANS

431 TRACE_MYTRANS,

432

433 J{ LuoJT: NYROUT

434 TRACE_MYROUT, |

435

436 /f Must be last one!!!

437 TRACE_ANY PROTOCOL

438

430

2.4 i%FE Admin Distance

Admin Distance JRE— BRI ELR, ZEW), NERES. EXE
NetworkRoutingAdminDistanceType &/, fiiFinclude/network hXXH, XENFIHMGRE—
MBI SR, Admin Distance = 200.

= NetworkRoutingAdminDistanceType - |

172
173
174
175
176
177
17a
179
180
181
182
183
154

19FE

ROUTING_ADMIN_DISTANCE_OSPFv3 = 115,
ROUTING_ADMIN_DISTANCE OLSRw2_NITGATA,

ROUTING_ADMIN_DISTANCE_FSRL = 210,

/¢ Luo]T: MYROUT
ROUTING_ADMIN_DISTANCE_MYROUT = 200,

/4 Should always have the highest adminstrative distance

/i (ie, least important).
EOUTING _ADMIN DISTANCE DEFAOLT = 255

2.5 —fe4RiF
NEFREY BN RIZERE, E&src_models/Makefile—-common X, RINFTIEAY source
Xf%routing_myrout.cpp, HfEmain Ti@iTnmake, ZidmiF. FEEIHRIF, MERIBENTEIR.



Makefile-common 3 Eis0uls Iy = mie e routing_myrout.h*

10

11

12

USER_MODELS_OPTICNS =

USERE_MNODELS_DIR = .. /libraries/user_models
USER_MNODELS_SECDIR = .. /libraries/user_models/src

#

# common sources

#

USER_MODELS_SECS =

$ (USER_MODELS_SRCDIR) fapp_myprotocol. cpp Y
$ (USER_MODELS_SRCDIR) fapp_consumer. cpp
$(USER_MODELS_SRCDIR) /app_producer. cpp

$ (USER. MODELS SRCDIR) /hrp list.cpp

$ (USER_NODELS_SRCDIR) ftransport mytrans. cpp
$ (USER_MODELS_SECDIR) frouting_myrout. cpp

JSER_NODELS_INCLUDES =
-1$ (USER_MODELS_SRCDIR)

2.6 E X ENiELE

BT EAMYEEECHEIESN, EXERCRAXMGS, ERNEE:
o MINBE: BTMNARARXSSGATEE

o MU BTHIPIHICASAHL.

o HUES: BT HTMINIMERETE;

° WHX: REENHUESH, ET/ATERANKE, CEREMNEEL.

2% AodvData (X NXE routing_aodv.h) , FErouting_myrout. hFRRINN T EUESE

/] /E*

// STRUCT o MyroutData

// DESCRIPTION S MYROUT IPv4/IPv6 structure to store all necessary
// informations.

/] ¥*/

typedef struct struct_network_myrout_str

{

// set of user configurable parameters
Int32 netDiameter;
clocktype nodeTraversalTime;
clocktype myRouteTimeout;
Int32 allowedHelloloss;



13 clocktype activeRouteTimeout;

14 Int32 rreqgRetries;

15 clocktype hellolnterval;

16 clocktype deletePeriod;

17 Int32 rtDeletionConstant;
18

19 RandomSeed aodv]itterSeed;
20

21 // D- Flag set

22 BOOL Dflag;

23

24 // set of myrout protocol dependent parameters

25 MyroutRoutingTable routeTable;
26 MyroutRreqSeenTable seenTable;
27 MyroutRreqSentTable sent;

28 MyroutMessageBuffer msgBuffer;
29

30 Int32 bufferSizeInNumPacket;
31 Int32 bufferSizelnByte;

32 MyroutBlacklistTable blacklistTable;
33 MyroutStats stats;

34 BOOL statsCollected;

35 BOOL statsPrinted;

36 BOOL processHello;

37 BOOL processAck;

38 BOOL localRepair;

39 BOOL findAlternateRtIfNSet;

40 BOOL biDirectionalConn;

41 Int32 ttlStart;

42 Int32 ttlIncrement;

43 Int32 ttlMax;

44 UInt32 segNumber;

45 UInt32 floodingld;

46 clocktype lastBroadcastSent;
47

48 // Performance Issue

49 MyroutMemPollEntry* freelist;
50
51 BOOL isExpireTimerSet;

52 BOOL isDeleteTimerSet;



53
54 // Point to MYROUT for IPv6 data if the node is dual IP

55 struct_network_myrout_str* aodvo
56 BOOL isDualIpNode

57 MyroutInterfaceInfo* iface

58 Address broadcastAddr

59 int defaultInterface
60 Address defaultInterfaceAddr
61 MyroutData

AREEPBFZNMUESEMEAREN, EEAN MyroutRoutingTable, F—YLEEFE—HEX ., BHFESE
AODV RITI A=,

2.7 Mgt

2.7.1 REMYE EHE
BT BEHMNATERZECHENEES Y., XESHFENAESEEXMH, BRNEERI

1 [<Identifier>] Parameter-name [<Index>] Parameter-value

o <ldentifier>: AJLAR T MARIRFF . FWARIRRF, E IP ik, NARZSH., ZSHURE, WKEL.]
W; MREE, WEAKENFAETREX.

0 <Parameter-name>: S & F;

0 <Index>: ZHNANXLHIFS, REL.1A. ERTEZTIOINER. WRTSUSE, WEXRENAE
SEFIER.

o <Parameter-value>: S,

Blan, AODV WiXM/LTEEESE, T, A, MRESEALIM, MxmilsRAENAIEIA

{8, ENX7E default.config,

1 AODV-ACTIVE-ROUTE-TIMEOUT 400MS
2 AOEV-RREQ-RETRIES 3
3 AODV-LOCAL-REPAIR YES

2.7.2 ARABBAMIXAETTEE
HE X AMOREREREN T
I. PARTITION_InitializeNodes: T R#0iaft, HRAMEMIAL, LB Epartition.cpp. HA, HHA
ii. NETWORK _Initialize: M&E#IaM, EXTEnetwork.cpp, EFHFIEBIPYIATIIREBYBRK.,
e Networklplnit: IPMZE#IEMY, SEI#Enetwork_ip.cp, HA, FHHA



o NetworklpParseAndSetRoutingProtocolType: MECE X 4HIEZIZEOWBMYBIR, FHiE
EEEFOBBMINER; [XEFE4THAOMER]
e IpRoutinglnit: IPEEHE¥IAM, SEM7Enetwork_ip.cpp.s, EM, 1A S CORE S BT
et A%.
JINEENRE, WF:
o |0_ReadString: FXftinclude/fileio.h, MIZSERE SXHPIENFHFES .,
o NetworklpGetinterfaceAddress: 1EZEVEIZOAY IP #itlk, E X fEnetwork_ip.cpp.,
o NetworklpAddUnicastRoutingProtocolType: RII—TEBEEBAMNEI—MED, EXE
networkk_ip.cpp™,
o NetworklpGetRoutingProtocol: R[EI4FE KA MYEIREMN, EXEnetwork_ip.cppH., JTE: MRS
MEOBTHEENEENNY, MWXEFORZT—TEESEE (—TNR) .
o Myroutlnit: FMYXBERMNAGE, BFEEORBEVBARER,. i Aodvinit EXTE
routing_aodv.cpp . EXBIZBMIMNIEIREMESE (NR) , FSEMEOFTXEK.
o NetworklpUpdateUnicastRoutingProtocolAndRouterFunction: FTI§ 2 MEO X B R — NIRRT
K.
XNF—TNHAEEY, FETRUATRITSE:
a. MR EORENIUER
BIEENECE X, RFMNBHAMVEESHE FRENTR&ED. &
NetworklpParseAndSetRoutingProtocolType /5i&7, #1THIET, WMREEXEREFIMY
AY2FR, WX XS Nz O i EAE R A B8 R TR B,

network_ip.cpp® x EEEA routing_aodv.cpp node.h routing_aodv.h network_ip.h mapping.h network.h

{$ NetworkipParseAndSetRoutingProtocolType. = |/ I # NetworkRoutingProtocolType routingProtocolType

(2FEE) ~| % NetworklpParseAndSetRoutingProtocolType(Node * node,
21617 else if (stremplprotocolString, "RIPY) == 0)

21618 {

21619 routingProtocolType = ROUTING PROTOCOL _RIF:

21620 ¥

21621 4 LuoJT: add MYROUT

21622 else if (stremplprotocolString, “MYROUT”) == Q)

21623 {

21624 routingProtocolType = ROUTING_PROTOCOL_MYEROUT :
21625 }

21626 else

21627 if (stremp(protocolString, "NONE™) == 0)

21628 {

21629 routingProtocolType = ROUTING PROTOCOL_NONE .

21630 E Jf Bllow a node to specify explicitly that routing
21631 // protocols are not used

21632 }

nnnnn A

b. ERFTHXEE L %

£ IpRoutinglnit 777AF, SEEOBBMICOIFNIX MYROUT B, NERSRITRESHE
MR, WMRAFE, WBARMDNHOEEEZE S, WXBEEFMNHR,

EE: network_ip.cppBEEIRFNINAIK I, SMNEIREMTEIRB; S5, Myroutinit 73
BRI,



network ip.cpp x [RLElE routing_aodv.cpp node.h routing_aodv.h network_ip.h mapping.h network.h

22230
22231
22232
22233
22234
22235
22236
22237
22238
22239
22240
22241
22242
22243
22244
22245
22246
22247
22248
22249
22250
22251
22252
22253
22254
22255
22256
22257
22253
22259
22260
22261
22262

(2E5EE) 'l ¥ IpRoutinglnit(Node * nade, const Nodelnput * nodelnput)

break;
}
#endif // CYBEE_LIB
7/ Luo]T: for NYROUT
cabe ROUTING_PROTOCOL_MNYROUT :
{
if (INetworkIpGetRoutingProtocol (node
ROUTING_FROTOCOL_MYROUT))
{

“ IIE! E I now, initialize MYROUT
ode,

(HroutPata*)kip-rinterfacelnfo[i]-»routingProtocol
nodelnput,
i:

ROUTING_PROTOCOL_WYROUT) :

}
else f{ having an instance of NYROUT, associate them
{
NetworkIpUpdatelnicastRoutingProtocolindRouterFunction(
node,
FOUTING_PROTOCOL_MYROUT,
il

break;
}
default:

{
break;
}

2.7.3 SEMINAE1L

fErouting_myrout.cppFl.h XA Myroutinit 5%, UREFAZIN—LL5)5ENE

2, TR TEEIRE:

. BUEEFRINEES] (WR) - FEAMEM_malloc;
i ERMREFRESHE, 84
1. QIBHIREEHIZOER: iface IR, FAAMEM_malloc
2 RESITHNEERR. BIER#IAM: MyroutinitTrace
3. VI ECES E: MyroutinitializeConfigurableParameters, E# 49 3IiEBIO_ReadXXX 1EENS %
BERSRISEE, WEHIHITBEML.
li. ¥R HR:
1. BERYIEK: HashTable. Expire. Delete. seenTable (FF RREQ) %;
2. pEAFED: EBESEE MyroutMemoryChunkAlloc();
vOEMBREESRE, AR IP BIELAEE CE=: 1Pva Al IPv6 fRAARE) BB EERE IP th
WEERBREEE, FUBEREXEMH, Hit, BREMINEDRTREEE—LREFEE L P Y, XEX
BMAENEFELL (Callback function) ., B1TH, H IP BEIFEMMXGIENSEH, EIRTEEZRAAX
LERREN.
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11

12

13

14

15

16

17

18

19

20

1. AWM AIEE B8R EREN: RouterFunction, £ Myroutinit RE R,
a. NetworklpSetRouterFunction:

2. MAC BIREIE R EMHandler: TEZHN TREEHIRKLX Link Failure BRI, EEUITEET R0
BEEER; IPv4 1 IPv6e £93I13AA NetworklpSetMaclLayerStatusEventHandlerFunction.
Ipv6SetMacLayerStatusEventHandlerFunction; j+&: 7 REIHEEEME Y

a. & MAC LinkFailure SRULMIEREL, MRRIIEFSHIENEM. . LA
MyroutSendRouteErrorForLinkFailure &, ST2{HER AODV YL, routing_myrout.cpp 8
T 4500 17, XEXNFRAIEO, EAMACLayerStatusHandler #1 RouterFunction F-NEliF
BREL, EE: IPv4 Al IPv6 B AAERRARIETL, AR AERAT:

// Check enability of MYTOUR on particular interface and set respective
// MYROUT flag for further use.

for (i = @; i < node->numberInterfaces; i++)

// Register router function and IP callbacks
1f (NETWORK_IPV4 == myrout->iface[interfaceIlndex].ip_version)
{
// Set the MAC status handler function
NetworkIpSetMacLayerStatusEventHandlerFunction(
nhode,
&Myrout4MacLayerStatusHandler,

interfacelndex);

// Set the router function

NetworkIpSetRouterFunction(
node,
&Myrout4RouterFunction,

interfacelndex);

b.
3

3. iRIN—1RBE B D
. EXataBAFhiY
.EXatailf[E 23



