Chapter 6 M-file Descriptions

File ‘6.8.1 CRC Process [CRC.m]’ is a simple demonstration of how the CRC process can be carried out with exclusive OR operations.

File ‘6.8.2 Aloha and Slotted Aloha Simulation (should be ‘Aloha Simulation’) [RAAloha.m]’ simulates the transmission/collision behavior of the original Aloha protocol. You can change simulation variables such as frame size (fsize), net throughput (netthrou), and number of stations (nstation) to experiment. The simulation result is summarized in a throughput vs. arrival rate plot. 

File ‘6.8.3 Slotted Aloha Simulation [RASlotAloha.m]’ simulates the transmission/collision behavior of the slotted Aloha protocol. It is similar to file ‘6.8.2’. You can change simulation variables to experiment and the simulation result is also summarized in a throughput vs. arrival rate plot.

File ‘6.8.4 CSMA/CD Simulation [RAEther.m]’ simulates the transmission/collision behavior of the CSMA/CD Ethernet protocol. It is another variation of the previous two files, ‘6.8.1’ and ‘6.8.2’. Again, you can do experiment by changing certain simulation variables and the simulation result is summarized in a throughput vs. arrival rate plot.

File ‘6.8.5 model RLC Block [blockabcd.m]’ is a function which calculates ABCD parameters for one 2nd order T network of the RLC category 3 twisted pair channel model of Figure 6.7. Its inputs are values of 6 resistors, one inductor, and one capacitor plus a vector of frequencies.

File ‘6.8.6 100 Meter Category 3 Channel Model [modelabcd.m]’ calculates insertion loss and plots the impulse response of the RLC category 3 twisted pair channel model using the file blockabcd.m.

File ‘6.8.7 100 Meter Category 3 Cable Model in s format [schannel.m]’ calculates insertion loss of the same RLC category 3 channel model by first obtain the model in s domain. In other words, a complex frequency s dependent model is derived using files sablokclc.m, sbblockclc.m, and sblockclc.m. Sablockclc.m calculates frequency dependent ABCD parameters for the subblock of a resistor in parallel with a serial resistor and inductor combination. Sbblockclc.m calculates frequency dependent ABCD parameters for another subblock consisting of the rest of resistors and a capacitor of the T network. Sblockclc.m calculates ABCD parameters of these two subnetworks in parallel.

File ‘6.8.8 4 Pair Category 5 Cable Crosstalk Model in s Format [scrstcat5.m]’ calculates and plots the insertion loss of the 4-pair category 5 cable crosstalk model. A T network approximation of the crosstalk model is used in the first calculation of a s domain representation of ABCD parameters. 

File ‘6.8.9 100 BaseT4 PSD Calculation [T4mask.m]’ calculates and plots the PSD (Figure 6.32) of a 100BasT4 signal using encoded random bits with and without a shaping filter. The 8B6T encoding table is included and used in this M file.

File ‘6.8.10 Channel Capacity Calculation for the 100BaseT4 Environment [Cap100baset4.m]’ calculates the channel capacity for the 100BaseT4 environment. It uses the file schannel2.m to calculate the balanced category 3 twisted pair channel model (Figure 6.26). It also plots the received signal and NEXT PSDs.

File ‘6.8.11 100BaseTX PSD Calculation [TXmask.m]’ calculates and plots the PSD (Figure 6.47) of a 100BasTX signal using encoded random bits. The 4B5B encoding table is included and used in this M file. MLT-3 encoding as well as rising time filtering are also used in this M file.

File ‘6.8.12 Channel Capacity Calculation for the 100BaseTX Environment [Cap100basetx.m]’ calculates the channel capacity for the 100BaseTX environment. It also plots the received signal and NEXT PSDs as well as receiver front end SNR.

File ‘6.8.13 100BaseTX Descrambler Synchronization [scrambsync.m]’ demonstrates the synchronization process of the descrambler in a 100BaseTX receiver.

File ‘6.8.14 100BaseT2 PSD Calculation [T2mask.m]’ calculates and plots the PSD (Figure 6.74) of a 100BasT2 signal using encoded random bits with and without filtering. 

File ‘6.8.15 100BaseT2 Channel, NEXT, and FEXT Models [Cat3channel.m]’ calculates channel, NEXT, and FEXT models as defined by the standards document.

File ‘6.8.16 Channel Capacity Calculation for the 100BaseT2 Environment [Cap100baset2.m]’ calculates the channel capacity for the 100BaseT2 environment. It uses the file Cat3channel.m for channel, NEXT, and FEXT calculations. It also plots the received signal and NEXT PSDs as well as receiver front end SNR.

Chapter 6 Simulink Models

Note: The purpose of these Simulink models is to simply illustrate how different functions can be integrated together. Please e-mail me if you are interested in further improvements of these models.

Tenbaset.mdl is the Simulink file for the 10BaseT model of Figure 6.19.

Hbaset4.mdl is the Simulink file for the 100BaseT4 model of Figure 6.37.

Hbasetx.mdl is the Simulink file for the 100BaseTX model of Figure 6.53. Category 5 channel and NEXT models are in files cat5ch.dat and crosscat5.dat respectively. These two files should be loaded before the start of simulation using MATLAB commands: load cat5ch.dat and load crosscat5.dat respectively in the MATLAB command window.

Hbaset2.mdl is the Simulink file for the 100BaseT2 model of Figure 6.76. Category 3 channel and FEXT models are in files cat3ch.dat and FEXT.dat respectively. These two files are preloaded automatically through ‘PreLoadFcn’ call back of  the MATLAB file loadt2ch.m.

