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Roadmap

� OPNET Modeler
� Settings
� Creating projects
� Creating links
� Node models
� Packet format
� ICI format
� Process model
� Kernel procedures
� Compiling and debugging
� Collecting results
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OPNET modeler

� Editors:
� Project Editor
� Node Editor
� Process Editor
� Link Editor
� Packet Editor
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Settings

� Model directories
� Edit-> Preferences:

� bind_shobj_prog: bind_so_gcc
� bind_static_prog: bind_gcc
� comp_prog: comp_gcc
� repositories: ()
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Creating projects

� Network models: scenarios
� Choosing the size of the network

� world
� campus
� office
� logical

� Nodes in the network
� Creating object palette
� Trajectories
� Managing scenarios
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Creating links

� Links 
� create links using link editor
� example: gprs_llc_link

� Type of link:
� point-to-point: 

� simplex – ptsimp
� duplex- ptdup

� bus
� Packet formats supported
� Transmission delay model (txdel): 

� point-to-point link: dpt_txdel
� bus: dbu_txdel

� Propagation model
� Error model
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Node models

� Create your own: e.g., GPRS
� Modify an existing model: e.g., MTCP
� Various modules:

� processors
� queues: active, passive

� first-in-first-out
� priority
� last-in-first-out

� transmitters, receivers, antenna
� packet stream
� statistic wires
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Packet format

� Packet editor
� KP: op_pk_create_fmt()
� Fields: length could be zero
� Set and unset fields inside code

Uplink RLC data block
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Process model

� States 
� Forced and unforced states
� Transitions
� Enter and exit executives
� State variables
� Temporary variables
� Header block
� Function block
� Include files (.h)
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General Packet Radio Service (GPRS)

� Packet switched service
� GPRS uses a combination of Time Division Multiple Access 

(TDMA) and Frequency Division Multiple Access (FDMA) 
schemes

� Direction of data transfer:
� Mobile Station (MS) to Base Station Subsystem (BSS): 

uplink
� BSS to MS: downlink
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GPRS: transmission plane

SNDCP: Sub Network Dependent Convergence Protocol
LLC: Logical Link Control layer
RLC: Radio Link Control
MAC: Medium Access Control
BSSGP: Base Station Subsystem GPRS Protocol
GTP: GPRS Tunneling Protocol
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GPRS: RLC/MAC layer

� Radio Link Control layer:
� segments and reassembles LLC PDUs into RLC/MAC 

blocks
� acknowledged operation
� unacknowledged operation

� Medium Access Control layer:
� controls the allocation of channels and timeslots
� multiplexes data and control signals
� provides contention resolution
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RLC/MAC parameters

� Temporary Block Flow (TBF): physical connection used by 
two radio resource entities to support unidirectional data 
transfer on physical channels
� downlink and uplink TBF
� temporary
� maintained for the duration of data transfer only

� Network assigns a Temporary Flow Identity (TFI) to each 
TBF
� TFI is unique among TBFs in the same direction 
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One phase access and contention 
resolution



3/3/2006 ENSC 835: OPNET Tutorial 15

Process model: RLC/MAC (MS)
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M-TCP
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M-TCP design considerations

� Dynamic change of bandwidth in cells
� Frequent periods of disconnection
� Scarce power resources
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M-TCP protocol characteristics

� Maintain end-to-end semantics of TCP
� Adapt to dynamic bandwidth changes
� Deal with disconnections
� Ensure efficient handoffs
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M-TCP mode of operation

� Freezes all timers when disconnections occur
� Monitors wireless link connectivity
� Puts sender (fixed host) into persist mode
� Sets receiver’s (mobile host) cwnd to zero
� Resumes with previous sender’s cwnd
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Mobile network architecture for M-TCP
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M-TCP split connection
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M-TCP parameters

� File size 
� Inter-request time and distribution
� Sender Maximum Segment Size (SMSS)
� Note:

� If the file size is small and auto assigned is selected for 
the SMSS, then the congestion window would be 
constant. 

� The explanation for this behavior is that the file is 
downloaded in so short a time that the congestion 
window did not need to increase in size.
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Application definition
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Mobile host node model
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Modified ip_encap process attributes
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Modified ip_encap process model
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Modified ip_encap state variables
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Modified ip_encap function block
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Modified ip_encap init state
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Modified ip_encap decap state



3/3/2006 ENSC 835: OPNET Tutorial 31

Supervisor host node model
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M-TCP process model
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M-TCP process header block
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M-TCP process function block
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M-TCP process function block
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Some kernel procedures (KPs) used

� Packet processing:
� Op_pk_get()
� Op_pk_nfd_set()
� Op_pk_nfd_get()
� Op_pk_send()

� Interrupt processing:
� Op_pk_intrpt_type()
� Op_pk_intrpt_strm()
� Op_pk_intrpt_schedule_self()
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Some kernel procedures (KPs) used

� Segmentation and reassembly
� Op_sar_segbuf_pk_insert()

� Queues
� Op_subq_pk_remove()
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Compiling and debugging

� OPNET debugger
� Print statements
� Error file
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Collecting statistics

� Global statistics
� Local statistics
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Animation

� Selecting animation



3/3/2006 ENSC 835: OPNET Tutorial 41

Running scenarios

� Creating a simulation set
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Viewing results and animation

� Comparing scenarios
� Playing animation
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Cleaning up

� Files that could be deleted to get more space:
� .ah
� .ov
� temporary files
� backup files
� Error files
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