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1 Comparison of Features

Feature
Virginia Tech Model

(Contributed model; 

available in OPNET v.6)
Official OPNET Model

(Newly available in OPNET v.7)

DCF
Correctly implemented.  It’s a translation of the SDL description from the standard to the OPNET model.  However, it does not include all the features, as shown in the following.
It looks like not correctly implemented.  For example, although the channel has been idle, when we transmit a frame to transmit, we will always have to wait for a DIFS interval.  Moreover, after this time we have to execute a back-off algorithm!  It is very confusing.

RTS/CTS
Not implemented
Implemented

Fragmentation
Not implemented
Implemented

Retransmission
Implemented
Implemented

Detection of duplicated frames
Implemented
Implemented

Back-off algorithm
Implemented
Implemented, but not used correctly (it looks like)

Access Point
Not implemented, i.e., only the Ad Hoc mode is supported.
Implemented, with capabilities for the relay mechanism and connection to wired DS (in this model these are called ‘WLAN routers’)

Beacon
Not implemented.  There is some basement for it.
Not implemented

Support for all the frames types and subtypes
Almost all frames are implemented (but the related with power saving, association and authentication)
Data, ACK, RTS and CTS frames are only supported.  The size and duration of the control frames are not correctly implemented.  Moreover, they are always transmitted at 1 Mbps.

Different physical layers
Only DSSS 1 Mbps.  It is not very difficult to add the new ones.
1, 2, 5.5, 11 Mbps; seems like 802.11b, but one can choose the PHY independent from the rates. The default PHY is FH, not DS. It is strange.

Physical delays
Implemented
Not implemented

PHY overhead (PLCP preamble and header)
Implemented
Not implemented.  The size of the PPDU is the same as the MPDU.

Noisy channel
Not implemented
Not implemented

Authentication and Association mechanisms
Not implemented
Not implemented

Power saving mode
Not implemented
Not implemented

Integration with application layers (including TCP/IP and RSVP)
Not implemented.  But probably we can use the one implemented for the official OPNET model.
Implemented, but we must work on it (to see how it works really).

Communications among APs
Not implemented 
Not implemented.  Must be done through the network layer.

PCF
Not implemented 
Not implemented

2 Advantages and Disadvantages

The advantages we see in the official OPNET model (compared with the Virginia Tech model) are:

· The main one is the integration with the higher layers, including TCP/IP and RSVP (although we have to investigate a bit more this).

· Implements (although not correctly) all the DCF features, including RTS/CTS and fragmentation.

· Implements the AP (only the relay function), so any station can be AP, and there are also controls assuring in a BSS only one STA as AP.

· Supposedly faster simulations thanks to the compactness of the model and optimized use of special functions.

· Use of special routines to assign random destination addresses and control the own MAC address in environments with a lot of stations.

· All the statistics that we can recollect from the stations.

The disadvantages are:

· It looks like not having implemented the DCF correctly.

· Being so compact, and using so many OPNET functions, it is more difficult to expand to add the new features or correct the possible errors.

· Lacks of more details like physical delays, PHY headers, and other are incorrect, like the size of different frames.  This will result in incorrect performance results.

The advantages we see in the Virginia Tech model (compared with the official OPNET model) are:

· The DCF features implemented are correct.

· It follows the SDL description more or less, with roughly the same blocks and processes.  This helps in adding the new features and the PCF (although the SDL description for the PCF is not very clear anyway).  There is also some basement for implementing almost all the frames and part of the PCF.

· The global statistics for all the BSS.

· We suppose that the interaction with higher layers, random selection of addresses and related things can be taken from the official OPNET model almost directly, designing a correct interface module (like the ARP that exists in the official OPNET model).

· Includes all the details that affect the performance like PHY headers and delays.

The disadvantages are:

· Neither implementing the AP nor the complete DCF.

· Home-made model, not optimized with OPNET functions, so that it may be relatively slow in simulation time.

· No integration with higher layers.

· No detailed statistics for concrete nodes.
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