
GloMoSim Manual
Source: http://pcl.cs.ucla.edu/projects/glomosim/ as on March 01, 2009 and app.conf and config.in files under bin directory in glomosim installation directory.

1. Introduction

GloMoSim is a library-based sequential and parallel simulator for wireless networks. It is designed as a set of library modules, each of which simulates a specific wireless communication protocol in the protocol stack. The library has been developed using PARSEC, a C-based parallel simulation language.  
The layers and the protocols used in Glomosim are as follows:
	Layers
	Protocols

	Mobility
	Random waypoint, Random drunken, Trace based

	Radio Propagation
	Two ray and Free space

	Radio Model
	Noise Accumulating

	Packet Reception Models
	SNR bounded, BER based with BPSK/QPSK modulation

	Data Link (MAC)
	CSMA, IEEE 802.11 and MACA

	Network (Routing)
	IP with AODV, Bellman-Ford, DSR, Fisheye, LAR scheme 1, ODMRP, WRP

	Transport
	TCP and UDP

	Application
	CBR, FTP, HTTP and Telnet


2. Program Structure:

Configuration files located in bin directory: 
Input file :  app.conf-  Application execution options
Input file:  config.in-  Simulation configuration options
Output file : glomo.stat- Simulation results

3. Description of input files:
3.1: The Application Configuration File (app.conf)
Applications such as FTP and Telnet are configured in this file. The traffic generators currently available are FTP, FTP/GENERIC, TELNET, CBR, and HTTP. FTP uses tcplib to simulate the file transfer protocol. 

Green colored texts are the statements used in the input files.

1) FTP: The following format is used when using FTP

FTP <src> <dest> <items to send> <start time> 

where 
< src > is the client node, 
< dest > is the server node, 
<items to send> is how many application layer items to send, and 
<start time> is when to start FTP during the simulation. 
If <items to send> is set to 0, FTP will use tcplib to randomly determine the amount of application layer items to send. The size of each item will always be randomly determined by tcplib. 
For examples 
 
FTP 0 1 10 0S
Node 0 sends node 1 ten items at the start of the simulation, with the size of each item randomly determined by tcplib.

 
FTP 0 1 0 100S

Node 0 sends node 1 the number of items randomly picked by tcplib after 100 seconds into the simulation. The size of each item is also randomly determined by tcplib.
2) FTP/GENERIC
FTP/GENERIC does not use tcplib to simulate file transfer.  Instead, the client simply sends the data items to the server without the server sending any control information back to the client. The following format is needed:
FTP/GENERIC <src> <dest> <items to send> <item size> <start time> <end time>

 where

  
<src> is the client node.

 
<dest> is the server node.

 
<items to send> is how many application layer items to send.

 
<item size> is size of each application layer item.

 
<start time> is when to start FTP/GENERIC during the simulation.

 
<end time> is when to terminate FTP/GENERIC during the simulation.

If <items to send> is set to 0, FTP/GENERIC will run until the specified <end time> or until the end of the simulation, which ever comes first.  
If <end time> is set to 0, FTP/GENERIC will run until all <items to send> is transmitted or until the end of simulation, which ever comes first.
If <items to send> and <end time> are both greater than 0, FTP/GENERIC will

will run until either <items to send> is done, <end time> is reached, or the simulation ends, which ever comes first.

EXAMPLE:

 a) FTP/GENERIC 0 1 10 1460 0S 600S
Node 0 sends node 1 ten items of 1460B each at the start of the simulation up to 600 seconds into the simulation.  If the ten items are sent before 600 seconds elapsed, no other items are sent.

 b) FTP/GENERIC 0 1 10 1460 0S 0S

Node 0 sends node 1 ten items of 1460B each at the start of the simulation until the end of the simulation. If the ten items are sent the simulation ends, no other items are sent.
     c)  FTP/GENERIC 0 1 0 1460 0S 0S

Node 0 continuously sends node 1 items of 1460B each at the start of the simulation until the end of the simulation.  

3)  TELNET
TELNET uses tcplib to simulate the telnet protocol.  In order to use TELNET, the following format is needed:

TELNET <src> dest> <session duration> <start time>

 
where

    
<src> is the client node.

    
<dest> is the server node.

    
 <session duration> is how long the telnet session will last.

    
<start time> is when to start TELNET during the simulation.
If <session duration> is set to 0, FTP will use tcplib to randomly determine how long the telnet session will last.  The interval between telnet items are determined by tcplib.

EXAMPLE:
    a) TELNET 0 1 100S 0S
        Node 0 sends node 1 telnet traffic for a duration of 100 seconds at

        the start of the simulation.

    b) TELNET 0 1 0S 0S
Node 0 sends node 1 telnet traffic for a duration randomly determined by tcplib at the start of the simulation.

4)  CBR:
CBR simulates a constant bit rate generator.  In order to use CBR, the following format is needed:

CBR <src> <dest> <items to send> <item size> <interval> <start time> <end time>

where

    
<src> is the client node.

   
<dest> is the server node.

    
<items to send> is how many application layer items to send.

     
<item size> is size of each application layer item.

     
<interval> is the interdeparture time between the application layer items.

    
<start time> is when to start CBR during the simulation.

     
<end time> is when to terminate CBR during the simulation.
If <items to send> is set to 0, CBR will run until the specified <end time> or until the end of the simulation, which ever comes first.  
If <end time> is set to 0, CBR will run until all <items to send> is transmitted or until the end of simulation, which ever comes first.
If <items to send> and <end time> are both greater than 0, CBR will run until either <items to send> is done, <end time> is reached, or the simulation ends, which ever comes first.

EXAMPLE:
    
a) CBR 0 1 10 1460 1S 0S 600S
Node 0 sends node 1 ten items of 1460B each at the start of the simulation up to 600 seconds into the simulation.  The interdeparture time for each item is 1 second.  If the ten items are sent before 600 seconds elapsed, no other items are sent.

    
b) CBR 0 1 0 1460 1S 0S 600S
Node 0 continuously sends node 1 items of 1460B each at the start of the simulation up to 600 seconds into the simulation. The interdeparture time for each item is 1 second.

     
c) CBR 0 1 0 1460 1S 0S 0S
 Node 0 continuously sends node 1 items of 1460B each at the start of the simulation up to the end of the simulation. The interdeparture time for each item is 1 second.

5)  HTTP

HTTP simulates single-TCP connection web servers and clients. This model has been implemented for GloMoSim, and the following format describes its use for servers:

    
HTTPD <address>

    
where

    
<address> is the node address of a node which will be serving Web pages.

For HTTP clients, the following format is used:

     
HTTP <address> <num_of_server> <server_1> ... <server_n> <start> <thresh>

where

     
<address> is the node address of the node on which this client resides

     
<num_of_server> is the number of server addresses which will follow

     
<server_1>... <server_n> are the node addresses of the servers which this client

will choose between when requesting pages.  There must be "HTTPD <address>" lines existing separately for each of these addresses.

     
<start> is the start time for when the client will begin requesting pages

 <thresh> is a ceiling (specified in units of time) on the amount of “think time" that will be allowed for a client.  The network-trace based amount of time modulo this threshold is used to determine think time.

EXAMPLE:
    
HTTPD 2

     
HTTPD 5

    
HTTPD 8

     
HTTPD 11

  
HTTP 1 3 2 5 11 10S 120S

There are HTTP servers on nodes 2, 5, 8, and 11.  There is an HTTP client on node 1.  This client chooses between servers {2, 5, 11} only when requesting web pages.  It begins browsing after 10S of simulation time have passed, and will "think" (remain idle) for at most 2 minutes of simulation time, at a time.

FTP 0 1 10 150S

TELNET 2 3 10S 150S

CBR 18 16 10000 512   5S    70S 100S

CBR 10 28 10000 512 2.5S 82.49S 199S

CBR 21 0 10000 512 0.8S 91.39S 248S

CBR 14 17 10000 512 1.1S 107.8S 274S

CBR 0 3 10000 256 2.5S 82.49S 199S

3.2: The Simulation Configuration File (config.in)
The following are the default configurations for conducting the tests that are saved in a file named config.in.

Dimension of the region in x and y range: 

SIMULATION-RANGE-X 100 (in meter) 
SIMULATION-RANGE-Y 100 (in meter)
i.e.  Simulation area is 100 * 100 = 10000 sq m.

Number of partitions in x and y range: 

PARTITION-NUM-X 2
PARTITION-NUM-Y 2

i.e. there are 2*2 = 4 partitions. The coordinates of the partitions are


(0, 0), (0, 49), (49, 0) and (49, 49)


(49, 0), (49, 99), (49, 49) and (99, 0) etc.

Power range of a node:

POWER-RANGE 50

i.e. a node can reach any other node within 50 meters of its position.

Seed number:

 SEED 1

It is used to initialize part of the seed of various randomly generated numbers

Simulation Time:

SIMULATION-TIME 100M
For example: 
100NS - 100 nano-seconds
100MS - 100 milli-seconds
100S - 100 seconds
100 - 100 seconds (default case)
100M - 100 minutes
100H - 100 hours
100D - 100 days

Number of nodes:

NUMBER-OF-NODES 12
i.e. number of nodes participated in the simulation is 12.

Node placement strategy:
NODE-PLACEMENT RANDOM
NODE-PLACEMENT UNIFORM
NODE-PLACEMENT GRID
GRID-UNIT 30 

NODE-PLACEMENT FILE
NODE-PLACEMENT-FILE nodes.input

i.e.

RANDOM: Nodes are placed randomly within the physical terrain.
UNIFORM: Based on the number of nodes in the simulation, the physical terrain is divided into a number of cells. Within each cell, a node is placed randomly.
 GRID: Node placement starts at (0, 0) and are placed in grid format with each node GRID-UNIT away from its neighbors. The number of nodes has to be square of an integer.
 FILE: Position of nodes is read from NODE-PLACEMENT-FILE. On each line of the file, the x and y position of a single node is separated by a space.
Propagation Model: It is used for determining if a node is reachable
PROPAGATION-FUNC FREE-SPACE
PROPAGATION-FUNC RAYLEIGH
PROPAGATION-FUNC RICEAN

 Free Space: Predicts received signal strength when the transmitter and receiver have a clear, unobstructed line-of-sight path between them. Received power decays as a function of the T-R separation distance.
Rayleigh Fading Distribution: The Rayleigh Fading Distribution is used to describe the statistical time varying nature of the received envelope of a flat fading signal, or the envelope of an individual multipath component.
Ricean Fading Distribution: The Ricean distribution is often described in terms of a parameter K which is defined as the ratio between the deterministic signal power and the variance of the multipath. It is given by: 

K = (A^2) / (2*sigma^2) or, in terms of dB: 
K(dB) = 10log((A^2)/(2*sigma^2)) (dB)

The parameter K is known as the Ricean factor and completely specifies the Ricean distribution. RICEAN-K-FACTOR only used for PROPAGATION-FUNC RICEAN
 Ratio between deterministic signal power and the variance  of the multipath. (range: -5.0dB to 20.0dB). RICEAN-K-FACTOR is 6.0
Bandwidth:
 BANDWIDTH 2000000
Protocols:

RADIO-TYPE RADIO-NO-CAPTURE
RADIO-TYPE RADIO-CAPTURE
MAC-PROTOCOL CSMA
MAC-PROTOCOL MACA
MAC-PROTOCOL 802.11

ROUTING-PROTOCOL BELLMANFORD
ROUTING-PROTOCOL OSPF
NETWORK-PROTOCOL IP
TRANSPORT-PROTOCOL-TCP YES 
TRANSPORT-PROTOCOL-UDP YES

TCP-STATISTICS NO
UDP-STATISTICS NO
ROUTING-STATISTICS NO
NETWORK-LAYER-STATISTICS NO
MAC-LAYER-STATISTICS NO
RADIO-LAYER-STATISTICS YES
CHANNEL-LAYER-STATISTICS NO

Mobility:
MOBILITY NONE

If MOBILITY is set to NO, than there is no movement of nodes in the model. For the RANDOM-DRUNKEN model, if a node is currently at position (x, y), it can possibly move to (x-1, y), (x+1, y), (x, y-1), and (x, y+1); as long as the new position is within the physical terrain. For random waypoint, a node randomly selects a destination from the physical terrain. It moves in the direction of the destination in a speed uniformly chosen between MOBILITY-WP-MIN-SPEED and MOBILITY-WP-MAX-SPEED (meter/sec). After it reaches its destination, the node stays there for MOBILITY-WP-PAUSE time period.


MOBILITY RANDOM-WAYPOINT
MOBILITY-WP-PAUSE 30S
MOBILITY-WP-MIN-SPEED 0
MOBILITY-WP-MAX-SPEED 10
MOBILITY TRACE
MOBILITY-TRACE-FILE ./mobility.in
MOBILITY REFERENCE-POINT-GROUP
MOBILITY BBN
MOBILITY PATHLOSS-MATRIX
MOBILITY RANDOM-DRUNKEN
MOBILITY-POSITION-GRANULARITY 0.5

The MOBILITY-POSITION-GRANULARITY (in meters) is used for GloMoSim to calculate the frequency of updating the position of each network node.

The following parameters determine if you are interested in the statistics of a single or multiple layer. By specifying the following parameters as YES, the simulation will provide you with statistics for that particular layer. All the statistics are compiled together into a file called "GLOMO.STAT" that is produced at the end of the simulation. If you need the statistics for a particular node or particular protocol, it is easy to do the filtering. Every single line in the file is of the following format: Node: 9, Layer: RadioNoCapture, Total number of collisions is 0

TCP-STATISTICS NO
UDP-STATISTICS NO
ROUTING-STATISTICS NO
NETWORK-LAYER-STATISTICS NO
MAC-LAYER-STATISTICS NO
RADIO-LAYER-STATISTICS YES
CHANNEL-LAYER-STATISTICS NO
Routing protocols:

ROUTING-PROTOCOL     BELLMANFORD

ROUTING-PROTOCOL     AODV
ROUTING-PROTOCOL     DSR
ROUTING-PROTOCOL     WRP
ROUTING-PROTOCOL     LAR1
ROUTING-PROTOCOL     FISHEYE
ROUTING-PROTOCOL     ZRP
ROUTING-PROTOCOL     2

ROUTING-PROTOCOL     STATIC

STATIC-ROUTING-PROTOCOL     ROUTES.IN
4. Statistics Collected by Layers in GloMoSim.

1. Radio Layer Statistics

Total number of packets from mac
Total number of packets from channel
Total number of collisions
Power consumed

2. MAC layer statistics

2.1 CSMA
Number of packets from network
Number of packets lost due to buffer overflow
Number of UNICAST packets output to the channel
Number of BROADCAST packets output to the channel
Number of UNICAST packets received clearly
Number of BROADCAST packets received clearly

2.2 MACA
Number of packets from network Number of packets lost due to buffer overflow
Number of UNICAST packets output to the channel
Number of BROADCAST packets output to the channel
Number of UNICAST packets received clearly
Number of BROADCAST packets received clearly
Number of RTS Packets sent
Number of CTS Packets sent
Number of RTS Packets got
Number of CTS Packets got
Number of Noisy Packets got

2.3 802.11
Number of packets from network
Number of packets lost due to buffer overflow
Number of UNICAST (non-fragmented) packets output to the channel
Number of BROADCAST packets output to the channel
Number of UNICAST packets received clearly
Number of BROADCAST packets received clearly
Number of retx packets due to CTS timeout
Number of retx packets due to ACK timeout
Number of retx packets due to FRAG ACK timeout
Number of packets dropped due to exceeding retx timeout count
Number of packets dropped due to exceeding frag. retx timeout count.

3. Network Layer Statistics

3.1 IP
Number of pkts from TCP
Number of pkts to TCP
Number of pkts from UDP
Number of pkts to UDP
Number of pkts from OSPF
Number of pkts to OSPF
Number of TCP pkts dropped due to exceeding ttl or network unreachable
Number of UDP pkts dropped due to exceeding ttl or network unreachable
Number of OSPF pkt dropped due to exceeding ttl or network unreachable
Average Number of hops TCP pkts traversed
Average Number of hops UDP pkts traversed
Average Number of hops OSPF pkts traversed

4. Transport Layer Statistics

4.1 TCP
Total packets sent to network layer
Data packets sent
Data packets in sequence
Data packets retransmitted
Ack-only packets sent
Pure control (SYN|FIN|RST) packets sent
Window update-only packets sent
Window probes sent
Data packets received
In sequence ack packets received
Duplicate ack packets received
Pure control (SYN|FIN|RST) packets received
Window update-only packets received
Window probes received
Total packets with error
Packets received with cksum errs
Packets received with bad offset
Packets received too short

4.2 UDP
Number of pkts from application
Number of pkts to application

5. Application Layer Statistics

5.1 Routing Protocols

5.1.1 Bellmanford
Total number of loop back packets
Total number of routing table broadcasts
Total number of triggered routing table updates
Total number of routing table updates
Total number of packets received from MAC
Total number of packets received from Transport Layer
Total number of packets sent
Total number of packets belonging to this node
Total hops traversed by own packets
Total number of packets dropped
Total number of packets dropped due to pass hop limit
Total number of packets dropped due to no routing information

5.1.2 OSPF
Number of Hello Packet Sent
Number of Hello Packet Received
Number of Times LSA Packet Originated 
Number of LSA Packet Retransmitted 
Number of LSA Packet Sent Total 
Number of LSA Packet Received 
Number of Link State Ack Packet Sent 
Number of Link State Ack Packet Received 
Number of Routing Table Updates 

5.2 Traffic Generators

5.2.1 Ftp client and server
Time when session is started
Time when session is closed
Number of bytes sent
Number of bytes received 
Throughput.

5.2.2 Telnet client and server
Time when session is started
Time when session is closed
Number of bytes sent
Number of bytes received 
Throughput.
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