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Resumen  

Hasta hace pocos años, la mayoría de las comunicaciones de red estaban basadas 

en el cable como medio físico pero debido al avance y madurez alcanzados en el campo 

de las comunicaciones inalámbricas esto está cambiando. Hoy día las comunicaciones 

inalámbricas nos ofrecen conexiones veloces, seguras, eficientes y fiables. Las 

comunicaciones móviles se encuentran en su momento de máxima expansión, 

claramente impulsadas por el uso de teléfonos y demás dispositivos móviles, el uso de 

portátiles, etc… Además la inversión a realizar en la instalación y el mantenimiento del 

medio físico en las comunicaciones móviles es muchísimo menor que en 

comunicaciones por cable, ya no sólo porque el aire no tenga coste alguno, sino porque 

la instalación y mantenimiento del cable precisan de un elevado coste económico por 

norma. Además del coste económico nos encontramos con que es un medio más 

vulnerable a amenazas externas tales como el ruido, escuchas no autorizadas, sabotajes, 

etc…  

Existen dos tipos de redes inalámbricas: las constituidas por una infraestructura 

que forma parte más o menos de la misma y las que carecen de estructura o 

centralización alguna, de modo que los dispositivos que forman parte de ella pueden 

conectarse de manera dinámica y arbitraria entre ellos, encargándose además del 

encaminamiento de todos los mensajes de control e información, a este tipo de  redes se 

las conoce como redes Ad-hoc. 

En el presente Proyecto de Fin de Carrera se procederá al estudio de uno de los 

múltiples protocolos inalámbricos que permiten comunicaciones móviles, se trata del 

protocolo inalámbrico Optimized Link State Routing, de ahora en adelante OLSR, un 

mecanismo estándar de enrutamiento pro-activo, que trabaja de manera distribuida para 

establecer las conexiones entre los nodos que formen parte de  las redes inalámbricas 

Ad-hoc, las cuales carecen de un nodo central y de una infraestructura pre-existente. 

Gracias a este protocolo es posible conseguir que todos los equipos mantengan en todo 

momento las tablas de ruta actualizadas correctamente mediante la transmisión 

periódica de mensajes de control y así permitir una completa conectividad entre todos 

los equipos que formen parte de la red y, a su vez, también permitir el acceso a otras 

redes externas tales como redes privadas virtuales o Internet. Este protocolo sería usado 

en entornos tales como aeropuertos 
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La actualización de las tablas de enrutamiento de todos los equipos se 

conseguirá mediante la transmisión periódica de mensajes de control y así finalmente se 

podrá permitir conectividad entre todos los equipos y con las correspondientes redes 

externas. 

Para el estudio del protocolo OLSR contaremos con el simulador de redes 

Network Simulator 2, un simulador de redes freeware programado en C++ basado en 

eventos discretos. Este simulador es usado principalmente en ambientes educativos y de 

investigación y permite la simulación tanto de protocolos unicast como multicast. El 

campo donde más se utiliza es precisamente en el de la investigación de redes móviles 

Ad-hoc. El simulador Network Simulator 2 no sólo implementa el protocolo OLSR, 

sino que éste implementa una amplia gama de protocolos, tanto de redes cableadas 

como de redes inalámbricas, lo cual va a sernos de gran utilidad para proceder a la 

simulación de distintas configuraciones de redes y protocolos. 

En el presente Proyecto de Fin de Carrera se estudiarán también diversas 

simulaciones con el simulador NS2 en diferentes escenarios con diversas 

configuraciones; redes cableadas, redes inalámbricas Ad-hoc, donde se estudiará el 

protocolo antes mencionado: OLSR. 

Este Proyecto de Fin de Carrera consta de cuatro apartados distintos:  

Primeramente se realizará el estudio completo del protocolo OLSR, se verán los 

beneficios y contrapartidas que ofrece este protocolo inalámbrico. También se verán los 

distintos tipos de mensajes existentes en este protocolo y unos pequeños ejemplos del 

funcionamiento del protocolo OLSR. 

Seguidamente se hará una pequeña introducción al simulador de redes Network 

Simulator 2, veremos  la historia de este simulador, y también se hará referencia a la 

herramienta extra NAM, la cual nos permitirá visualizar el intercambio de paquetes que 

se produce entre los diferentes dispositivos de nuestras simulaciones de forma intuitiva 

y amigable. 

Se hará mención a la plataforma MASIMUM, encargada de facilitar en un 

entorno académico software y documentación a sus alumnos con el fin de facilitarles la 

investigación y la simulación de redes y sensores Ad-hoc. 
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Finalmente se verán dos ejemplos, uno en el que se realizará una simulación 

entre dos PCs en un entorno Ethernet y otro ejemplo en el que se realizará una 

simulación inalámbrica entre cinco dispositivos móviles mediante el protocolo a 

estudiar, OLSR. 
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Abstract  

Study of the Wireless protocol OLSR, a protocol which works in Wireless Ad-Hoc 

networks, which don’t have a central node. This protocol is responsible of provide  to 

every device the routing table updated, thanks to the periodic shipment of control 

messages. 

Study of the tool Network Simulator 2, a freeware simulator, used mainly in 

academic scenes, which allows us to study different configurations of networks and 

protocols. 

Study of simulations whit NS2, in different configuration scenarios, Ethernet 

networks, wireless networks and also Ad-Hoc Networks where OLSR protocol will be 

object of study.  

  



Abstract  

Until a few years ago, most of the network communications were based in the 

wire as the physical media, but due to the advances and the maturity of the wireless 

communications, this is changing. Nowadays wireless communications offers fast, 

secure, efficient and reliable connections. Mobile communications are in expansion, 

clearly driven by the use of smart phones and other mobile devices, the use of laptops, 

etc… Besides that point, the inversion in the installation and maintenance of the 

physical medium is much lower than in wired communications, not only because the air 

has no cost, but because the installation and maintenance of the wire require a high 

economic cost. Besides the economic cost we find that wire is a more vulnerable 

medium to external threats such as noise, sabotages, etc… 

There are two different types of wireless networks: those which the structure is 

part of the network itself and those which have a lack of structure or any centralization, 

in a way that the devices that form part of the network can connect themselves in a 

dynamic and random way, handling also the routing of every control and information 

messages, this kind of networks is known as Ad-hoc. 

In the present work we will proceed to study one of the multiple wireless 

protocols that allows mobile communications, it is Optimized Link State Routing, from 

now on, OLSR, it is an pro-active routing, standard mechanism that works in a 

distributed in order to stablish the connections among the different nodes that belong to 

a wireless network. Thanks to this protocol it is possible to get all the routing tables in 

all the devices correctly updated every moment through the periodical transmission of 

control messages and on this way allow a complete connectivity among the devices that 

are part of the network and also, allow access to other external networks such as virtual 

private networks o Internet. This protocol could be perfectly used in environments such 

as airports, malls, etc… 

The update of the routing tables in all the devices is got thanks to the periodical 

transmission of control messages and finally it will offer connectivity among all the 

devices and the corresponding external networks. 

For the study of OLSR protocol we will have the help of the network simulator 

“Network Simulator 2”, a freeware network simulator programmed in C++ based in 



discrete events. This simulator is used mainly in educational and research environments 

and allows a very extensive range of protocols, both, wired networks protocols and 

wireless network protocols, what is going to be really useful to proceed to the 

simulation of different configurations of networks and protocols. 

In the present work we will also study different simulations with Network 

Simulator 2, in different scenarios with different configurations, wired networks, and 

Ad-hoc networks, where we will study OLSR Protocol. 
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1. Introduction 

Until a few years ago, most of the network communications were based in the 

wire as the physical media, but due to the advances and the maturity of the wireless 

communications, this is changing. Nowadays wireless communications offers fast, 

secure, efficient and reliable connections. Mobile communications are in expansion, 

clearly driven by the use of smart phones and other mobile devices, the use of laptops, 

etc… Besides that point, the inversion in the installation and maintenance of the 

physical medium is much lower than in wired communications, not only because the air 

has no cost, but because the installation and maintenance of the wire require a high 

economic cost. Besides the economic cost we find that wire is a more vulnerable 

medium to external threats such as noise, sabotages, etc… 

There are two different types of wireless networks: those which the structure is 

part of the network itself and those which have a lack of structure or any centralization, 

in a way that the devices that form part of the network can connect themselves in a 

dynamic and random way, handling also the routing of every control and information 

messages, this kind of networks is known as Ad-hoc. 

In the present work we will proceed to study one of the multiple wireless 

protocols that allows mobile communications, it is Optimized Link State Routing, from 

now on, OLSR, it is an pro-active routing, standard mechanism that works in a 

distributed in order to stablish the connections among the different nodes that belong to 

a wireless network. Thanks to this protocol it is possible to get all the routing tables in 

all the devices correctly updated every moment through the periodical transmission of 

control messages and on this way allow a complete connectivity among the devices that 

are part of the network and also, allow access to other external networks such as virtual 

private networks o Internet. This protocol could be perfectly used in environments such 

as airports, malls, etc… 

The update of the routing tables in all the devices is got thanks to the periodical 

transmission of control messages and finally it will offer connectivity among all the 

devices and the corresponding external networks. 

For the study of OLSR protocol we will have the help of the network simulator 

“Network Simulator 2”, a freeware network simulator programmed in C++ based in 

discrete events. This simulator is used mainly in educational and research environments 
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and allow a very extensive range of protocols, both, wired networks protocols and 

wireless network protocols, what is going to be really useful to proceed to the 

simulation of different configurations of networks and protocols. 

In the present work we will also study different simulations with Network 

Simulator 2, in different scenarios with different configurations, wired networks, and 

Ad-hoc networks, where we will study OLSR Protocol. 
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2. OLSR Protocol 

The Optimized Link State Routing Protocol (OLSR) is developed for  mobile ad 

hoc networks. It operates as a table driven, proactive protocol, i.e., exchanges topology 

information with other nodes of the network regularly. Each node selects a set of its 

neighbor nodes as "multipoint relays" (MPR). In OLSR, only nodes, selected as such 

MPRs, are responsible for forwarding control traffic, intended for diffusion into 

the entire network. MPRs provide an efficient mechanism for flooding control traffic by 

reducing the number of transmissions required. 

Nodes, selected as MPRs, also have a special responsibility when declaring link 

state information in the network. Indeed, the only requirement for OLSR to provide 

shortest path routes to all destinations is that MPR nodes declare link-state information 

for their MPR selectors. Additional available link-state information may be utilized, 

e.g., for redundancy. 

Nodes which have been selected as multipoint relays by some neighbor node(s) 

announce this information periodically in their control messages. Thereby a node 

announces to the network, that it has reachability to the nodes which have selected it as 

an MPR. In route calculation, the MPRs are used to form the route from a given node to 

any destination in the network. Furthermore, the protocol uses the MPRs to facilitate 

efficient flooding of control messages in the network. 

A node selects MPRs from among its one hop neighbors with "symmetric", i.e., 

bi-directional, linkages. Therefore, selecting the route through MPRs automatically 

avoids the problems associated with data packet transfer over uni-directional links (such 

as the problem of not getting link-layer acknowledgments for data packets at each hop, 

for link-layers employing this technique for unicast traffic). 

OLSR is developed to work independently from other protocols. Likewise, 

OLSR makes no assumptions about the underlying link-layer. 
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OLSR inherits the concept of forwarding and relaying from HIPERLAN (a 

MAC layer protocol) which is standardized by ETSI. The protocol is developed in the 

IPANEMA project (part of the Euclid program) and in the PRIMA project (part of the 

RNRT program). 

2.1.  Applicability 

OLSR is a proactive routing protocol for mobile ad-hoc networks (MANETs). It 

is well suited to large and dense mobile networks, as the optimization achieved using 

the MPRs works well in this context. The larger and more dense a network, the more 

optimization can be achieved as compared to the classic link state algorithm. OLSR 

uses hop-by-hop routing, i.e., each node uses its local information to route packets. 

OLSR is well suited for networks, where the traffic is random and sporadic 

between a larger set of nodes rather than being almost exclusively between a small 

specific set of nodes. As a proactive protocol, OLSR is also suitable for scenarios where 

the communicating pairs change over time: no additional control traffic is generated in 

this situation since routes are maintained for all known destinations at all times. 

2.2.  Protocol Overview 

OLSR is a proactive routing protocol for mobile ad hoc networks. The protocol 

inherits the stability of a link state algorithm and has the advantage of having routes 

immediately available when needed due to its proactive nature. OLSR is an 

optimization over the classical link state protocol, tailored for mobile ad hoc networks. 

OLSR minimizes the overhead from flooding of control traffic by using only selected 

nodes, called MPRs, to retransmit control messages. This technique significantly 

reduces the number of retransmissions required to flood a message to all nodes in the 

network. Secondly, OLSR requires only partial link state to be flooded in order to 

provide shortest path routes. The minimal set of link state information required is, that 

all nodes, selected as MPRs, MUST declare the links to their MPR selectors. Additional 

topological information, if present, MAY be utilized e.g., for redundancy purposes. 

OLSR MAY optimize the reactivity to topological changes by reducing the maximum 

time interval for periodic control message transmission. Furthermore, as OLSR 

continuously maintains routes to all destinations in the network, the protocol is 

beneficial for traffic patterns where a large subset of nodes are communicating with 
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another large subset of nodes, and where the [source, destination] pairs are changing 

over time. The protocol is particularly suited for large and dense networks, as the 

optimization done using MPRs works well in this context. The larger and more dense a 

network, the more optimization can be achieved as compared to the classic link state 

algorithm. OLSR is designed to work in a completely distributed manner and does not 

depend on any central entity. The protocol does NOT REQUIRE reliable transmission 

of control messages: each node sends control messages periodically, and can therefore 

sustain a reasonable loss of some such messages. Such losses occur frequently in radio 

networks due to collisions or other transmission problems. Also, OLSR does not require 

sequenced delivery of messages. Each control message contains a sequence number 

which is incremented for each message. Thus the recipient of a control message can, if 

required, easily identify which information is more recent - even if messages have been 

re-ordered while in transmission. 

Furthermore, OLSR provides support for protocol extensions such as sleep mode 

operation, multicast-routing etc. Such extensions may be introduced as additions to the 

protocol without breaking backwards compatibility with earlier versions. OLSR does 

not require any changes to the format of IP packets. Thus any existing IP stack can be 

used as is: the protocol only interacts with routing table management. 

2.3.  Multipoint Relays 

The idea of multipoint relays is to minimize the overhead of flooding messages 

in the network by reducing redundant retransmissions in the same region. Each node in 

the network selects a set of nodes in its symmetric 1-hop neighborhood which may 

retransmit its messages. This set of selected neighbor nodes is called the "Multipoint 

Relay" (MPR) set of that node. The neighbors of node N which are *NOT* in its MPR 

set, receive and process broadcast messages but do not retransmit broadcast messages 

received from node N. 

Each node selects its MPR set from among its 1-hop symmetric neighbors. This 

set is selected such that it covers (in terms of radio range) all symmetric strict 2-hop 

nodes. The MPR set of N, denoted as MPR(N), is then an arbitrary subset of the 

symmetric 1-hop neighborhood of N which satisfies the following condition: every node 

in the symmetric strict 2-hop neighborhood of N must have a symmetric link towards 

MPR(N). The smaller a MPR set, the less control traffic overhead results from the 
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routing protocol. gives an analysis and example of MPR selection algorithms. 

Each node maintains information about the set of neighbors that have selected it 

as MPR. This set is called the "Multipoint Relay Selector set" (MPR selector set) of a 

node. A node obtains this information from periodic HELLO messages received from 

the neighbors. 

A broadcast message, intended to be diffused in the whole network, coming from 

any of the MPR selectors of node N is assumed to be retransmitted by node N, if N has 

not received it yet. This set can change over time (i.e., when a node selects another 

MPR-set) and is indicated by the selector nodes in their HELLO messages. 

2.4.  Packet Format and Messages 

OLSR communicates using a unified packet format for all data related to the 

protocol. The purpose of this is to facilitate extensibility of the protocol without 

breaking backwards compatibility. This also provides an easy way of piggybacking 

different "types" of information into a single transmission, and thus for a given 

implementation to optimize towards utilizing the maximal frame-size, provided by the 

network. These packets are embedded in UDP datagrams for transmission over the 

network. The present document is presented with IPv4 addresses. Considerations 

regarding IPv6 are given in section 17. Each packet encapsulates one or more messages. 

The messages share a common header format, which enables nodes to correctly accept 

and (if applicable) retransmit messages of an unknown type. Messages can be flooded 

onto the entire network, or flooding can be limited to nodes within a diameter (in terms 

of number of hops) from the originator of the message. Thus transmitting a message to 

the neighborhood of a node is just a special case of flooding. When flooding any control 

message, duplicate retransmissions will be eliminated locally (i.e., each node maintains 

a duplicate set to prevent transmitting the same OLSR control message twice) and 

minimized in the entire network through the usage of MPRs as described in later 

sections. Furthermore, a node can examine the header of a message to obtain 

information on the distance (in terms of number of hops) to the originator of the 

message. This feature may be useful in situations where, e.g., the time information from 

a received control messages stored in a node depends on the distance to the 

originator.Packets are transmitted over the network, encapsulated in UDP packets using 

the port 698 assigned by the IANA. 
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Each packet can contain one or more messages. An important characteristic of 

these messages is that they include a sequence number register, what permits to the 

nodes discover which information is more actual. 

2.4.1. Packet Format 

The basic layout of any packet in OLSR is as follows (omitting IP and UDP 

headers): 

 
Image 1 - Packet Format in OLSR 

Where: 

- Packet Header: 

o Packet Length The length (in bytes) of the packet 

o Packet Sequence Number The Packet Sequence Number (PSN) 

MUST be incremented by one each time a new OLSR packet is 

transmitted. A separate Packet Sequence Number is maintained for 

each interface such that packets transmitted over an interface are 

sequentially enumerated. 
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- Message Header 

o Message Type This field indicates which type of message is to be 

found in the "MESSAGE" part. Message types in the range of 0-127 

are reserved for messages in this document and in possible 

extensions. 

o Vtime This field indicates for how long time after reception a node 

MUST consider the information contained in the message as valid, 

unless a more recent update to the information is received. The 

validity time is represented by its mantissa (four highest bits of Vtime 

field) and by its exponent (four lowest bits of Vtime field). In other 

words: validity time = C*(1+a/16)* 2^b [in seconds] where a is the 

integer represented by the four highest bits of Vtime field and b the 

integer represented by the four lowest bits of Vtime field. The 

proposed value of the scaling factor C is specified in section 18. 

o Message Size This gives the size of this message, counted in bytes 

and measured from the beginning of the "Message Type" field and 

until the beginning of the next "Message Type" field (or - if there are 

no following messages - until the end of the packet). 

o Originator Address This field contains the main address of the node, 

which has originally generated this message. This field SHOULD 

NOT be confused with the source address from the IP header, which 

is changed each time to the address of the intermediate interface 

which is re-transmitting this message. The Originator Address field 

MUST *NEVER* be changed in retransmissions. 

o Time To Live: This field contains the maximum number of hops a 

message will be transmitted. Before a message is retransmitted, the 

Time To Live MUST be decremented by 1. When a node receives a 

message with a Time To Live equal to 0 or 1, the message MUST 

NOT be retransmitted under any circumstances. Normally, a node 

would not receive a message with a TTL of zero. Thus, by setting this 

field, the originator of a message can limit the flooding radius. 

o Hop Count This field contains the number of hops a message has 

attained. Before a message is retransmitted, the Hop Count MUST be 

incremented by 1. Initially, this is set to ’0’ by the originator of the 
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message. Message Sequence Number While generating a message, 

the "originator" node will assign a unique identification number to 

each message. This number is inserted into the Sequence Number 

field of the message. The sequence number is increased by 1 (one) 

for each message originating from the node. Message sequence 

numbers are used to ensure that a given message is not retransmitted 

more than once by any node. 

2.4.2. Messages 

The three types of messages that make possible the correct working of the 

protocol are the next ones: 

2.4.2.1. MID Messages 

A MID message is sent by a node in the network to declare its multiple 

interfaces (if any). I.e., the MID message contains the list of interface addresses which 

are associated to its main address. The list of addresses can be partial in each MID 

message (e.g., due to message size limitations, imposed by the network), but parsing of 

all MID messages describing the interface set from a node MUST be complete within a 

certain refreshing period (MID_INTERVAL). The information diffused in the network 

by these MID messages will help each node to calculate its routing table. A node which 

has only a single interface address participating in the MANET (i.e., running OLSR), 

MUST NOT generate any MID message. 

A node with several interfaces, where only one is participating in the MANET 

and running OLSR (e.g., a node is connected to a wired network as well as to a 

MANET) MUST NOT generate any MID messages. 

A node with several interfaces, where more than one is participating in the 

MANET and running OLSR MUST generate MID messages as specified. 
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Format: 

 

Image 2 - MID Message Format 

Where: 

- OLSR Interface Address: This field contains the address of an OLSR 

interface of the node, excluding the nodes main address (which already 

indicated in the originator address). 
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2.4.2.2. Hello Messages 

A common mechanism is employed for populating the local link information 

base and the neighborhood information base, namely periodic exchange of HELLO 

messages. Thus this section describes the general HELLO message mechanism, 

followed by a description of link sensing and topology detection, respectively. 

To accommodate for link sensing, neighborhood detection and MPR selection 

signalling, as well as to accommodate for future extensions, an approach similar to the 

overall packet format is taken. Thus the proposed format of a HELLO message is as 

follows: 

 

Image 3 - Hello Message Format 

Where: 

- Reserved: This field must be set to "0000000000000" to be in compliance 

with this specification. 

- HTime: This field specifies the HELLO emission interval used by the node 

on this particular interface, i.e., the time before the transmission of the next 

HELLO. The HELLO emission interval is represented by its mantissa (four 

highest bits of Htime field) and by its exponent (four lowest bits of Htime 
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field). In other words: HELLO emission interval=C*(1+a/16)*2^b [in 

seconds]. where a is the integer represented by the four highest bits of Htime 

field and b the integer represented by the four lowest bits of Htime field. 

- Willingness: This field specifies the willingness of a node to carry and 

forward traffic for other nodes. 

- Link Code: This field specifies information about the link between the 

interface of the sender and the following list of neighbor interfaces. It also 

specifies information about the status of the neighbor. 

- Link Message Size: The size of the link message, counted in bytes and 

measured from the beginning of the "Link Code" field and until the next 

"Link Code" field (or - if there are no more link types - the end of the 

message). 

- Neighbor Interface Address: The address of an interface of a neighbor node. 

2.4.2.3. Topology Control Messages 

The link sensing and neighbor detection part of the protocol basically offers, to 

each node, a list of neighbors with which it can communicate directly and, in 

combination with the Packet Format and Forwarding part, an optimized flooding 

mechanism through MPRs. Based on this, topology information is disseminated through 

the network. The present section describes which part of the information given by the 

link sensing and neighbor detection is disseminated to the entire network and how it is 

used to construct routes. Routes are constructed through advertised links and links with 

neighbors. A node must at least disseminate links between itself and the nodes in its 

MPR-selector set, in order to provide sufficient information to enable routing. 
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Format: 

 

Image 4 - Topology Control Message Format 

Where: 

- Advertised Neighbor Sequence Number (ANSN): A sequence number is 

associated with the advertised neighbor set. Every time a node detects a 

change in its advertised neighbor set, it increments this sequence number). 

This number is sent in this ANSN field of the TC message to keep track of 

the most recent information. When a node receives a TC message, it can 

decide on the basis of this Advertised Neighbor Sequence Number, whether 

or not the received information about the advertised neighbors of the 

originator node is more recent than what it already has. 

- Advertised Neighbor Main Address: This field contains the main address of a 

neighbor node. All main addresses of the advertised neighbors of the 

Originator node are put in the TC message. If the maximum allowed 

message size (as imposed by the network) is reached while there are still 

advertised neighbor addresses which have not been inserted into the TC-

message, more TC messages will be generated until the entire advertised 

neighbor set has been sent. Extra main addresses of neighbor nodes may be 

included, if redundancy is desired. 

- Reserved: This field is reserved, and MUST be set to "0000000000000000" 

for compliance with this document. 
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2.5.  Features specific to OLSR 

Link-state routing protocols such as OSPF and IS-IS elect a designated router on 

every link in order to perform flooding of topology information. In wireless ad-hoc 

networks, there is different notion of a link, packets can and do go out the same 

interface; hence, a different approach is needed in order to optimize the flooding 

process. Using Hello messages the OLSR protocol at each node discovers 2-hop 

neighbor information and performs a distributed election of a set of multipoint 

distribution relays (MPRs). Nodes select MPRs such that there exists a path to each of 

its 2-hop neighbors via a node selected as an MPR. These MPR nodes then source and 

forward TC messages which contain the MPR selectors. This functioning of MPRs 

makes OLSR unique from other link state routing protocols in a few different ways: The 

forwarding path for TC messages is not shared among all nodes but varies depending on 

the source, only a subset of nodes source link state information, not all links of a node 

are advertised but only those which represent MPR selections. 

Since link-state routing requires the topology database to be synchronized across 

the network, OSPF and IS-IS perform topology flooding using a reliable algorithm. 

Such an algorithm is very difficult to design for ad-hoc wireless networks, so OLSR 

doesn't bother with reliability; it simply floods topology data often enough to make sure 

that the database does not remain unsynchronized for extended periods of time. 

2.6.  Benefits 

Being a proactive protocol, routes to all destinations within the network are 

known and maintained before use. Having the routes available within the standard 

routing table can be useful for some systems and network applications as there is no 

route discovery delay associated with finding a new route. 

The routing overhead generated, while generally greater than that of a reactive 

protocol, does not increase with the number of routes being used. 

Default and network routes can be injected into the system by HNA messages 

allowing for connection to the internet or other networks within the OLSR MANET 

cloud. Network routes are something which reactive protocols do not currently execute 

well. 
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Timeout values and validity information is contained within the messages 

conveying information allowing for differing timer values to be used at differing nodes. 

2.7.  Criticisms 

The original definition of OLSR does not include any provisions for sensing of 

link quality; it simply assumes that a link is up if a number of hello packets have been 

received recently. This assumes that links are bi-modal (either working or failed), which 

is not necessarily the case on wireless networks, where links often exhibit intermediate 

rates of packet loss. Implementations such as the open source OLSR (commonly used 

on Linux-based mesh routers) have been extended with link quality sensing. This is 

sometimes called "fish-eye" or Radio-Aware OLSR or RA-OLSR and is one of the two 

protocols included in the 802.11s draft standard. It was influenced by the HSLS 

protocol. 

Being a proactive protocol, OLSR uses power and network resources in order to 

propagate data about possibly unused routes. While this is not a problem for wired 

access points and laptops, it makes OLSR unsuitable for sensor networks which try to 

sleep most of the time. For small scale wired access points with low CPU power, the 

open source OLSRd project showed that large scale mesh networks can run with 

OLSRd on thousands of nodes with very little CPU power on 200MHz embedded 

devices. 

Being a link-state protocol, OLSR requires a reasonably large amount of 

bandwidth and CPU power to compute optimal paths in the network. In the typical 

networks where OLSR is used (which rarely exceed a few hundreds of nodes), this does 

not appear to be a problem. 

By only using MPRs to flood topology information, OLSR removes some of the 

redundancy of the flooding process, which may be a problem in networks with large 

packet loss rates[citation needed] - however the MPR mechanism is self-pruning (which 

means that in case of packet losses, some nodes which would not have retransmitted a 

packet, may do so). 
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2.8.  Diagram of OLSR data flow 

This diagram shows the data flow in OLSR: 

 

 

Image 5 - Diagram of OLSR data flow 

2.9.  Working 

By Hello messages each node can detect neighbour nodes and the link state with 

these (simetric link or asimetric link) 

In the next figure we can see an easy example of the detection of a neighbour by 

Hello messages. These packes are emitted periodically and inside them are publicated 

also the neighbour nodes of each node. 

 

 

 

 

 

 

Image 6 - Neighbor detection example 
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It is also this type of packets, which every node uses to choose its MPRs. The 

concept of MPR, has been introduced to minimize the numer of control messages over 

the network. Each node choose his MPR among his neighbour nodes, maximum one 

jump. Nodes MPRs will be the ones than will transmit the messages, while nodes not 

chosen as MPR will recieve a process messages, but will not make any retransmision. 

A basic condition for choosin the MPR nodes is that the initial node must be able 

to arrive all the nodes at two jumps from him by these nodes MPR. On this way, a 

broadcast message emitted by the initial node will be able to arrive to all the nodes 

situated at 2 jumps thanks to the process of retransmision of the MPR. As we see in the 

next image. 

 

 

 

MPR nodes provide an efficient mechanism to transmit all over the network the 

control messages, reducing the number of transmissions needed.  Here we have an 

example using and not using MPR nodes. 

 
Image 8 - Evolution over the network 

Image 7 - Retransmission process 
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So, nodes chosen as MPR, based on this type of flowing, spread and retrasnmit 

all over the network information about the topology whith the Tcs messages. 

A TC message is created and sent over the network by a MPR node to delare a 

group of links, called “advertised link set”, where we have to include as minimum the 

links to all the nodes that have chosed him as MPR. 

On this way, each node store a routing table that is going to get formed by the 

periodically recieved messages with the information of the state of the links. This table 

is actualized when a change of link is detected, in the neighbour, in the two-jump 

neighbour or in the topology. 

Usually the route is established by the MPRs. In this way problems like the 

transmision of data packets about uni-directional links through we will not recieve any 

answer, are avoided. 

For a better fidelity MPRs redundants are used; a number bigger than the needed 

MPRs is chosen, this fact insert mor traffic in the network, but is very useful in 

networks with a lot of movility, to make sure that the packets arrive to their destiny. 
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3. Linux 

Linux is, in simplest terms, an operating system. It is the software on a computer 

that enables applications and the computer operator to access the devices on the 

computer to perform desired functions. The operating system (OS) relays instructions 

from an application to, for instance, the computer's processor. The processor performs 

the instructed task, then sends the results back to the application via the operating 

system. 

Explained in these terms, Linux is very similar to other operating systems, such 

as Windows and OS X. 

But something sets Linux apart from these operating systems. The Linux 

operating system represented a $25 billion ecosystem in 2008. Since its inception in 

1991, Linux has grown to become a force in computing, powering everything from the 

New York Stock Exchange to mobile phones to supercomputers to consumer devices. 

As an open operating system, Linux is developed collaboratively, meaning no 

one company is solely responsible for its development or ongoing support. Companies 

participating in the Linux economy share research and development costs with their 

partners and competitors. This spreading of development burden amongst individuals 

and companies has resulted in a large and efficient ecosystem and unheralded software 

innovation. 

Over 1,000 developers, from at least 100 different companies, contribute to 

every kernel release. In the past two years alone, over 3,200 developers from 200 

companies have contributed to the kernel--which is just one small piece of a Linux 

distribution. 

3.1.  Where is Linux? 

One of the most noted properties of Linux is where it can be used. Windows and 

OS X are predominantly found on personal computing devices such as desktop and 

laptop computers. Other operating systems, such as Symbian, are found on small 

devices such as phones and PDAs, while mainframes and supercomputers found in 

major academic and corporate labs use specialized operating systems such as AS/400 

and the Cray OS. 
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Linux, which began its existence as a server OS and Has become useful as a 

desktop OS, can also be used on all of these devices. “From wristwatches to 

supercomputers,” is the popular description of Linux' capabilities. 

3.2.  The code 

Linux is also unique from other operating systems in that it has no single owner. 

Torvalds still manages the development of the Linux kernel, but commercial and private 

developers contribute other software to make the whole Linux operating system. 

3.3.  The kernel 

All operating systems have kernels, built around the architectural metaphor that 

there must be a central set of instructions to direct device hardware, surrounded by 

various modular layers of functionality. The Linux kernel is unique and flexible because 

it is also modular in nature. 

The kernel of the Window operating system (which few people outside of 

Microsoft are allowed to look at without paying for the privilege) is a solidly connected 

piece of code, unable to be easily broken up into pieces. It is difficult (if not impossible) 

to pare down the Windows kernel to fit on a phone. 

This modularity is significant to the success of Linux. The ability to scale down 

(or up) to meet the needs of a specific platform is a big advantage over other operating 

systems constrained to just a few possible platforms. 

Modularity also effects stability and security as well. If one piece of the kernel 

code happens to fail, the rest of the kernel will not crash. Similarly, an illicit attack on 

one part of the kernel (or the rest of the operating system) might hamper that part of the 

code, but should not compromise the security of the whole device. 

3.4.  The operating system 

Developers need special tools (like the compilers and command lines found in 

GNU) to write applications that can talk to the kernel. They also need tools and 

applications to make it easy for outside applications to access the kernel after the 

application is written and installed. 

This collective set of tools, combined with a kernel, is known as the operating 
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system. It is generally the lowest layer of the computer's software that is accessible by 

the average user. General users get to the operating system when they access the 

command line. 

Linux provides powerful tools with which to write their applications: developer 

environments, editors, and compilers are designed to take a developer's code and 

convert it to something that can access the kernel and get tasks done. 

Like the kernel, the Linux operating system is also modular. Developers can pick 

and choose the operating tools to provide users and developers with a new flavor of 

Linux designed to meet specific tasks. 

3.5.  The applications 

Operating systems have two kinds of applications: those that are essential 

components of the operating system itself, and those that users will install later. Closed 

operating systems, like Windows and OS X, will not let users (or developers) pick and 

choose the essential component applications they can use. Windows developers must 

use Microsoft's compiler, windowing system, and so on. 

Linux application developers have a larger set of choices to develop their 

application. This allows more flexibility to build an application, but it does mean a 

developer will need to decide which Linux components to use. 

3.6.  The distributions 

This is the highest layer of the Linux operating system: the container for all of 

the aforementioned layers. A distribution's makers have decided which kernel, operating 

system tools, environments, and applications to include and ship to users. 

Distributions are maintained by private individuals and commercial entities. A 

distribution can be installed using a CD that contains distribution-specific software for 

initial system installation and configuration. For the users, most popular distributions 

offer mature application management systems that allow users to search, find, and 

install new applications with just a few clicks of the mouse. 

There are, at last count, over 350 distinct distributions of Linux. 
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3.7.  Community 

Linux communities come in two basic forms: developer and user communities. 

One of the most compelling features of Linux is that it is accessible to 

developers; anybody with the requisite skills can improve Linux and influence the 

direction of its development. Proprietary products cannot offer this kind of openness, 

which is a characteristic of the free software process. 

Developer communities can volunteer to maintain and support whole 

distributions, such as the Debian or Gentoo Projects. Novell and Red hat also support 

community-driven versions of their products, openSUSE and Fedora, respectively. The 

improvements to these community distros are then incorporated into the commercial 

server and desktop products from these companies. 

The Linux kernel itself is primarily supported by its developer community as 

well and is one of the largest and most active free software projects in existence. A 

typical three-month kernel development cycle can involve over 1000 developers 

working for more than 100 different companies (or for no company at all). 

With the growth of Linux has come an increase in the number of developers (and 

companies) wishing to participate in its development. Hardware vendors want to ensure 

that Linux supports their products well, making those products attractive to Linux users. 

Embedded systems vendors, who use Linux as a component in an integrated product, 

want Linux to be as capable and well-suited to the task at hand as possible. Distributors 

and other software vendors who base their products on Linux have a clear interest in the 

capabilities, performance, and reliability of the Linux kernel. 

Other developer communities focus on different applications and environments 

that run on Linux, such as Firefox, OpenOffice.org, GNOME, and KDE. 

End users, too, can make valuable contributions to the development of Linux. 

With online communities such as Linux.com, LinuxQuestions, and the many and varied 

communities hosted by distributions and applications, the Linux user base is an often 

vocal, usually positive advocate and guide for the Linux operating system. 
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The Linux community is not just a presence online. Local groups known as 

Linux Users Groups (LUGs) often meet to discuss issues regarding the Linux operating 

system, and provide other local users with free demonstrations, training, technical 

support, and installfests. 

3.8.  Development 

Linux is an operating system that is comprised of many different development 

languages. A very large percentage of the distributions' code is written in either the C 

(52.86%) or C++ (25.56%) languages. All of the rest of the code falls into single-digit 

percentages, with Java, Perl, and Lisp rounding out the rest of the top 5 languages. 

The Linux kernel itself has an even more dominant C presence, with over 95 

percent of the kernel's code written in that language. But other languages make up the 

kernel as well, making it more heterogenous than other operating systems. 

The kernel community has evolved its own distinct ways of operating which 

allow it to function smoothly (and produce a high-quality product) in an environment 

where thousands of lines of code are being changed every day. This means the Linux 

kernel development process differs greatly from proprietary development methods. 

The kernel's development process may come across as strange and intimidating 

to new developers, but there are good reasons and solid experience behind it. A 

developer who does not understand the kernel community's ways (or, worse, who tries 

to flout or circumvent them) will have a frustrating experience in store. The 

development community, while being helpful to those who are trying to learn, has little 

time for those who will not listen or who do not care about the development process. 

While many Linux developers still use text-based tools such as Emacs or Vim to 

develop their code, Eclipse, Anjuta, and Netbeans all provide more robust integrated 

development environments for Linux. 
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4. Network Simultator 

NS or the network simulator is a discrete event network simulator. It is popular 

in academia for its extensibility (due to its open source model) and plentiful online 

documentation. ns is popularly used in the simulation of routing and multicast protocols, 

among others, and is heavily used in ad-hoc networking research. ns supports an array 

of popular network protocols, offering simulation results for wired and wireless 

networks alike. It can be also used as limited-functionality network emulator. 

4.1.  History 

NS began development in 1989 as a variant of the REAL network simulator. By 

1995, ns had gained support from DARPA, the VINT (Virtual Inter Network Testbed) 

project at LBL, Xerox PARC, UCB, and USC/ISI.[1]. 

ns is now developed in collaboration between a number of different researchers 

and institutions, including SAMAN (supported by DARPA), CONSER (Collaborative 

Simulation for Education and Research)(through the NSF), and ICIR (formerly ACIRI). 

It is currently maintained by volunteers. Long-running contributions have also come 

from Sun Microsystems and the UCB Daedelus and Carnegie Mellon Monarch projects, 

cited by the ns homepage for wireless code additions. 

4.2.  Design 

NS was built in C++ and provides a simulation interface through OTcl, an 

object-oriented dialect of Tcl. The user describes a network topology by writing OTcl 

scripts, and then the main ns program simulates that topology with specified parameters. 
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4.3.  Network Simultator 2 

 
Image 9 - Network Simulator 2 Logo 

The Network Simultator 2 makes use of flat earth model in which it assumes that 

the environment is flat without any elevations or depressions. However the real world 

does have geographical features like valleys and mountains. NS2 fails to capture this 

model in it. 

Many researchers have proposed the additions of new models to NS2. 

Shadowing Model in NS2 attempts to capture the shadow effect of signals in real life, 

but does that inaccurately. NS2's shadowing model does not consider correlations: a real 

shadowing effect has strong correlations between two locations that are close to each 

other. Shadow fading should be modeled as a two dimensional log-normal random 

process with exponentially decaying spatial correlations. 

4.4.  Network Simulator 3 

 

Image 10 - Network Simulator 3 Logo 

NS3 is a discrete-event network simulator, targeted primarily for research and 

educational use. NS3 is free software, licensed under the GNU GPLv2 license, and is 

publicly available for research, development, and use. 

The goal of the NS3 project is to develop a preferred, open simulation 

environment for networking research: it should be aligned with the simulation needs of 
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modern networking research and should encourage community contribution, peer 

review, and validation of the software. 

The NS3 project is committed to building a solid simulation core that is well 

documented, easy to use and debug, and that caters to the needs of the entire simulation 

workflow, from simulation configuration to trace collection and analysis. 

Furthermore, the NS3 software infrastructure encourages the development of 

simulation models which are sufficiently realistic to allow NS3 to be used as a realtime 

network emulator, interconnected with the real world and which allows many existing 

real-world protocol implementations to be reused within NS3. 

The NS3 simulation core supports research on both IP and non-IP based 

networks. However, the large majority of its users focuses on wireless/IP simulations 

which involve models for Wi-Fi, WiMAX, or LTE for layers 1 and 2 and a variety of 

static or dynamic routing protocols such as OLSR and AODV for IP-based applications. 

NS3 also supports a real-time scheduler that facilitates a number of "simulation-

in-the-loop" use cases for interacting with real systems.  For instance, users can emit 

and receive NS3-generated packets on real network devices, and NS3 can serve as an 

interconnection framework to add link effects between virtual machines. 

Another emphasis of the simulator is on the reuse of real application and kernel 

code.  Frameworks for running unmodified applications or the entire Linux kernel 

networking stack within NS3 are presently being tested and evaluated. 

4.4.1. About Network Simulator 3 

NS3 has been developed to provide an open, extensible network simulation 

platform, for networking research and education. In brief, NS3 provides models of how 

packet data networks work and perform, and provides a simulation engine for users to 

conduct simulation experiments. Some of the reasons to use NS3 include to perform 

studies that are more difficult or not possible to perform with real systems, to study 

system behavior in a highly controllled, reproducible environment, and to learn about 

how networks work. Users will note that the available model set in NS3 focuses on 

modeling how Internet protocols and networks work, but NS3 is not limited to Internet 

systems; several users are using NS3 to model non-Internet-based systems. 
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Many simulation tools exist for network simulation studies. Below are a few 

distinguishing features of NS3 in contrast to other tools. 

NS3 is designed as a set of libraries that can be combined together and also with 

other external software libraries. While some simulation platforms provide users with a 

single, integrated graphical user interface environment in which all tasks are carried out, 

NS3 is more modular in this regard. Several external animators and data analysis and 

visualization tools can be used with NS3. However, users should expect to work at the 

command line and with C++ and/or Python software development tools. 

NS3 is primarily used on Linux systems, although support exists for FreeBSD, 

Cygwin (for Windows), and native Windows Visual Studio support is in the process of 

being developed. 

NS3 is not an officially supported software product of any company. Support for 

NS3 is done on a best-effort basis on the NS3-users mailing list. 

4.5.  Difference between NS2 and NS3 

NS2 is a popular discrete-event network simulator developed under several 

previous research grants and activities. It remains in active use and will continue to be 

maintained. 

NS3 is a new software development effort focused on improving upon the core 

architecture, software integration, models, and educational components of NS2. The 

project commenced in July 2006 and the first release was made on June 30, 2008. 

NS2 has a more diverse set of contributed modules than does NS3, owing to its 

long history. However, NS3 has more detailed models in several popular areas of 

research (including sophisticated LTE and WiFi models), and its support of 

implementation code admits a very wide spectrum of high-fidelity models. Users may 

be surprised to learn that the whole Linux networking stack can be encapsulated in an 

NS3 node, using the Direct Code Execution (DCE) framework. NS2 models can 

sometimes be ported to NS3, particularly if they have been implemented in C++. 

4.5.1. NS2 scripts in NS3 

NS2 scripts will not run within NS3. NS2 uses OTcl as its scripting environment. 

NS3 uses C++ programs or python scripts to define simulations. 
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4.5.2. NS3 scripts in NS2 

Some NS2 models that are mostly written in C++ have already been ported to 

NS3: OLSR and Error Model were originally written for NS2. OTcl-based models have 

not been and will not be ported since this would be equivalent to a complete rewrite. 

4.6.  Extra Tools 

4.6.1. The network animator: NAM 

Nam is a Tcl/TK based animation tool for viewing network simulation traces and 

real world packet traces. It supports topology layout, packet level animation, and 

various data inspection tools.  

Nam began at LBL. It has evolved substantially over the past few years. The nam 

development effort was an ongoing collaboration with the VINT project. Currently, it is 

being developed as an open source project hosted at Sourceforge. 

 

 

Image 11 - NAM interface 

  

http://http/sourceforge.net/projects/nsnam/
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5. MASIMUM 

MASIMUM stands for MANET Simulation and Implementation at the 

University of Murcia. This site (http://masimum.inf.um.es/) is intended to provide 

software and documentation related to the deployment and simulation of ad hoc and 

sensor networks. Here we will find software and documentation mainly developed by 

members of the ANTS working group of the Department of Information and 

Communications Engineering of the University of Murcia (Spain). 

5.1.  UM-OLSR – Introduction 

UM-OLSR is an implementation of the OLSR protocol for the ns2 network 

simulator. The code is released under the terms of the GNU General Public License. 

UM-OLSR complies with RFC 3626 and supports all core functionalities of OLSR plus 

the link-layer feedback option.  

It is also highly configurable from TCL scripts, you can: 

- Activate/deactivate debug mode 

- Change the interval at which every message type is sent 

- Change nodes willingness for forwarding data packets on behalf of other 

nodes 

- Print whatever data structure managed by a node at a certain time 

5.2.  UM-OLSR – Using 

UM-OLSR can be used like any other routing agent in ns2, so you can use node-

config command to attach our routing agent to the mobile nodes which are to be 

created: 

$ns_ node-config -adhocRouting OLSR 
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After creating your mobile nodes, now you can configure each UM-OLSR 

routing agent individually or all at once. But first we'll see the configuration options of 

UM-OLSR: 

- debug_ : Print debugging messages on stdout  

- use_mac_ : Enable link-layer feedback  

- willingness_ : Set the willingness for forwarding data packets on behalf of other 

nodes  

- hello_ival_ : Set the interval of HELLO messages transmission  

- tc_ival_ : Set the interval of TC messages transmission  

- mid_ival_ : Set the interval of MID messages transmission. This has no actual 

effect in the simulations, since multiple interfaces are not supported 

 

To configure all agents, put sentences like these: 

Agent/OLSR set debug_ true 

Agent/OLSR set hello_ival_ 3 

 

To configure a single agent: 

set ra [$mobilenode agent 255] 

$ra set use_mac_ true 

$ra set tc_ival_ 6 
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These are the default values of every option: 

debug_ : false  

use_mac_ : false  

willingness_ : WILL_DEFAULT (3)  

hello_ival_ : 2  

tc_ival_ : 5  

mid_ival_ : 5 

 

By default, every UM-OLSR packet may piggyback up to 4 OLSR messages. 

You can change this value by redefining OLSR_MAX_MSGS constant and recompiling 

the simulator. For the simulation results, the length of IPv4 addresses are used by 

default. If you prefer the length of IPv6 addresses, define OLSR_IPv6 and compile 

again. 

Once you have performed your simulations, you get a trace file where you can 

see what happened during the execution. Let's see with some examples the format of the 

traces generated by UM-OLSR. Following examples use the classic notation of ns2 

trace files. However, tagged and new trace formats are also supported. 

The line above indicates that node 0 is sending an OLSR packet (size of 56 

bytes) with a HELLO message. Specific information about the OLSR packet is by the 

end of the line (inside the final brackets): number of messages contained, packet 

sequence number, and the list of OLSR messages. Then we have information of the 

message: type, originator address, hop count and message sequence number. 

s 21.537326976 _0_ RTR  --- 98 OLSR 56 [0 0 0 0] ------- 

[0:255 -1:255 32 0] [1 12 [HELLO 0 0 12]] 
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This example shows the piggybacking of two messages, a HELLO and a TC. 

r 13.833447485 _2_ RTR  --- 45 OLSR 84 [0 ffffffff 1 800] 

------- [1:255 -1:255 32 0] [2 10 [HELLO 1 0 10][TC 1 0 

11]] 

 

5.3.  UM-OLSR – Installation 

We assume that you have downloaded and unpackaged the allinone distribution 

of ns2 (any of the versions supported by UM-OLSR). Copy um-olsr-0.8.8.tgz (change 

"0.8.8" to your UM-OLSR version number) to NSallinone-2.29/NS2.29/ (change "2.29" 

to your ns version number), and then do: 

$ cd NSallinone-2.34/NS2.34/ 

$ tar zxvf um-olsr-0.8.8.tgz 

$ ln -s ./um-olsr-0.8.8 ./olsr 

$ patch -p1 < olsr/um-olsr_NS2.34_v0.8.8.patch 

 

For installing UM-OLSR on a running installation of NS2: 

$ ./configure 

$ make distclean 

$ ./configure 

$ make 
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6. Example 1 - LAN  

Now we're going to test NS2 with a really easy example of a LAN network of 2 

computers. 

The configuration file is a TCL script and the output file is a text file (usually 

with extension .tr), and we will be able also to ask a file for nam or xgraph. 

The file is called LAN.tcl and itś the next one: 

 

set ns [new Simulator] 

 

set nf [open out.nam w] 

 

$ns namtrace-all $nf 

 

proc finish {} { 

      global ns nf f0 

      $ns flush-trace 

      close $nf 

      exec nam out.nam & 

      exit 0 

} 

 

set n0 [$ns node] 
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set n1 [$ns node] 

 

$ns duplex-link $n0 $n1 1Mb 10ms DropTail 

 

set udp0 [new Agent/UDP] 

$ns attach-agent $n0 $udp0 

                       

set cbr0 [new Application/Traffic/CBR] 

 

$cbr0 set packetSize 500 

 

$cbr0 set interval 0.005 

$cbr0 attach-agent $udp0 

set null0 [new Agent/Null] 

$ns attach-agent $n1 $null0 

 

$ns connect $udp0 $null0 
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$ns at 0.5 "$cbr0 start" 

$ns at 4.5 "$cbr0 stop" 

$ns at 5.0 "finish" 

$ns run 

 

Before executing NS2 we had just the file LAN.tcl in our folder. After using 

NS2, it has generated the file LAN_out.nam 

And the file LAN_out.nam will be executed and it will work correctly. 

 

Image 12 - Generation of *.nam file 
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Image 13 - Running of LAN.nam file 

So, in this example, when we run the nam file we can see correctly the traffic 

between  two nodes Ethernet. 
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7. Example 2 - Wireless 

  

Now we are going to test NS2 with a little more difficult example of five static 

wireless nodes. 

 

The file is called wireless.tcl and it's the next one. 

 

#======================================================== 

# Define options 

#======================================================== 

set val(chan) Channel/WirelessChannel ;# channel type 

set val(prop) Propagation/TwoRayGround ;# radio-

propagation model 

set val(netif) Phy/WirelessPhy ;# network interface type 

set val(mac) Mac/802_11 ;# MAC type 

set val(ifq) Queue/DropTail/PriQueue ;# interface queue 

type 

set val(ll) LL ;# link layer type 

set val(ant) Antenna/OmniAntenna ;# antenna model 

set val(ifqlen) 50 ;# max packet in ifq 

set val(nn) 5 ;# number of mobilenodes 

set val(rp) AODV ;# routing protocol 
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set val(x) 670 ;# X dimension of the topography 

set val(y) 670 ;# Y dimension of the topography 

set val(seed) 0.0 

 

# Energy options 

set val(engmodel) EnergyModel 

set val(txPower) 1.4 ;# transmitting power in mW 

set val(rxPower) 0.9 ;# recving power in mW 

set val(sensePower) 0.00000175; ;# sensing power in mW 

set val(idlePower) 0.0 ;# idle power in mW 

set val(initeng) 75 ;# Initial energy in Joules 

#======================================================= 

# Main Program 

#======================================================== 

# Initialize the SharedMedia interface with parameters to 

make 

# it work like the 2.4GMHz Lucent Orinoco WaveLAN DSSS 

radio interface (11 Mb/s and 170 m) 

Phy/WirelessPhy set CPThresh_ 10.0 

Phy/WirelessPhy set CSThresh_ 5.011872e-12 

Phy/WirelessPhy set RXThresh_ 1.02054e-10 

Phy/WirelessPhy set Rb_ 11*1e6 
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Phy/WirelessPhy set Pt_ 0.031622777 

Phy/WirelessPhy set freq_ 2.472e9 

Phy/WirelessPhy set L_ 1.0 

# Setting the bandwidth to 11 Mbps 

Mac/802_11 set dataRate_ 11Mb 

Mac/802_11 set basicRate 11Mb 

 

# 

# Initialize Global Variables 

# 

set ns_ [new Simulator] 

set tracefd [open basico1-out.tr w] 

set namtrace [open basico1-out.nam w] 

$ns_ trace-all $tracefd 

$ns_ namtrace-all-wireless $namtrace $val(x) $val(y) 

 

# set up topography object 

set topo [new Topography] 

$topo load_flatgrid $val(x) $val(y) 
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# 

# Create God 

# 

create-god $val(nn) 

 

$ns_ use-newtrace 

 

#configure node 

$ns_ node-config -adhocRouting $val(rp) \ 

-llType $val(ll) \ 

-macType $val(mac) \ 

-ifqType $val(ifq) \ 

-ifqLen $val(ifqlen) \ 

-antType $val(ant) \ 

-propType $val(prop) \ 

-phyType $val(netif) \ 

-channelType $val(chan) \ 

-topoInstance $topo \ 

-agentTrace ON \ 

-routerTrace ON \ 

-macTrace OFF \ 
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-movementTrace OFF \ 

-energyModel $val(engmodel)\ 

-rxPower $val(rxPower) \ 

-txPower $val(txPower) \ 

-sensePower $val(sensePower) \ 

-idlePower $val(idlePower) \ 

-initialEnergy $val(initeng) 

for {set i 0} {$i < 4} {incr i} { 

set node_($i) [$ns_ node] 

$node_($i) random-motion 0 ;# disable random motion 

} 

 

$ns_ node-config -initialEnergy 5 

set node_(4) [$ns_ node] 

$node_(4) random-motion 0 
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# 

# Provide initial (X,Y, for now Z=0) co-ordinates for 

mobilenodes 

# 

$node_(0) set X_ 25.0 

$node_(0) set Y_ 275.0 

$node_(0) set Z_ 0.0 

$node_(1) set X_ 250.0 

$node_(1) set Y_ 300.0 

$node_(1) set Z_ 0.0 

$node_(2) set X_ 75.0 

$node_(2) set Y_ 125.0 

$node_(2) set Z_ 0.0 

$node_(4) set X_ 125.0 

$node_(4) set Y_ 375.0 

$node_(4) set Z_ 0.0 

$node_(3) set X_ 225.0 

$node_(3) set Y_ 150.0 

$node_(3) set Z_ 0.0 
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set tcp [new Agent/TCP] 

$tcp set class_ 2 

set sink [new Agent/TCPSink] 

$ns_ attach-agent $node_(0) $tcp 

$ns_ attach-agent $node_(1) $sink 

$ns_ connect $tcp $sink 

 

set ftp [new Application/FTP] 

$ftp attach-agent $tcp 

$ns_ at 1.0 "$ftp start" 

$ns_ at 4.0 "$ftp stop" 

#$ns_ at 20.0 "$ftp start" 

#$ns_ at 28.0 "$ftp stop" 

 

 

 

 

 

 

 

 



62 
 

#define el tamaño del nodo en el nam, si no pones esto no 

aparece nada en el nam 

for {set i 0} {$i < $val(nn)} {incr i} { 

# 20 defines the node size in nam, must adjust it 

according to your scenario 

# The function must be called after mobility model is 

defined 

$ns_ initial_node_pos $node_($i) 20 

} 

 

# 

# Tell nodes when the simulation ends 

# 

for {set i 0} {$i < $val(nn) } {incr i} { 

$ns_ at 250.0 "$node_($i) reset"; 

} 

$ns_ at 35.0 "stop" 

$ns_ at 35.01 "puts \"NS EXITING...\" ; $ns_ halt" 

proc stop {} { 

global ns_ tracefd 

$ns_ flush-trace 

close $tracefd 
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} 

 

puts "Starting Simulation..." 

puts “iniciando nam...” 

exec nam wireless_out.nam & 

$ns_ run 

 

Before executing the program, we had just the file wireless.tcl in our folder. 

After  

 
Image 14 - Generation of Wireless_out.nam 

NS2 has generated wireless_out.nam 

And the file wireless.nam will be correctly executed. 

In this example we have used an ad-hoc protocol, AODV (Ad-hoc on demand 

distance vector) it is a protocol similar to OLSR, and with this example we will see how 

does it work. 
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7.1. Little by little 

7.1.1. Phase 0 

 

Image 15 - Phase 0 

 This is the initial scenario.  

We have 5 different nodes and we pretend to have connection among them. 
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7.1.2. Phase 1 

 

Image 16 - Phase 1 

 Node 0 is the first in initiate the process, the first node in receiveing packets is 

Node 4, so Node 4 also tries to find new neighbors. 
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7.1.3. Phase 2 

 
Image 17 - Phase 2 

Node 4 sill see Node 1. 

Node 0 will see Node 2. 

Node 2 will see Node 3. 

Then, all nodes will be connected. 
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7.1.4. Phase 3 - Final phase 

 
Image 18 - Final Phase 

Then, the communication between the nodes #1 and #2 will be established 

succesful 
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8. Example of use in WAN 

Here we are going to check the use of OLSR protocol in a MANET, where a 
high number of nodes could be an inconvenient. 
 

 
Image 19 - Example in WAN 01 

 
Image 20 - Example in WAN 02 
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Image 21 - Example in WAN 03 

 
Image 22 - Example in WAN 04 
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Image 23 - Example in WAN 05 

 
Image 24 - Example in WAN 06 
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9. Conclussions 

In this work I have presented the study I have done about OLSR protocol and 

Network Simulator 2. I believe that this protocol could be used in scenarios like airports 

or malls, but I also think that in most cases technology needs a more robust protocol. It 

would be the perfect protocol for underlying technology devices, because it is really 

easy to implement and it requires less maintenance than others. But in the end users 

don’t care too much about which protocol their devices are using, in the end they want a 

solution that works.  

Issues like bandwidth, delay and stability should all be taken into consideration 

when implementing this protocol. 
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