CCNA 1 Chapter 4 Picture Descriptions.

Overview

Cable testing. Page has 3 graphics. 

Graphic 1 is a table with the following text;

Upon completion of this module the student will be able to perform tasks related to the following:

4.1 Background for studying frequency based cable testing

4.2 Signals and noise

Graphic 2 table mapping this module to the CCNA 640-801 exam

- implement a LAN

- Perform simple trouble shooting

Graphic 3 is a table mapping this module to the INTRO 640-821 exam

- Describe the physical, electrical and mechanical properties and standards associated with optical, wireless and copper media used in networks.

-Describe the topologies and physical issues associated with cabling common LANS

4.1.1-Amplitude and Frequency.

The picture is a flash animation and depicts a sine wave in continuous motion with a slide rail for both Frequency and Amplitude. At one end of the slide is a +(positive) sign and at the far end of the slide is the –(negative) sign on both the Amplitude and Frequency slide.  As you move the marker back in the negative direction for the Amplitude slide there becomes less depressions in the graphical nature of the sine wave.  As you move the slide rail for the Frequency slide back in the negative direction you notice the sine wave is now closer to a uniform continuous line.  When you move the back in the positive direction for the Amplitude slide the sine wave the height of the sine wave increases and as you increase the Frequency marker toward the positive sign the time between crests at the top of the sine wave decreases.

See CCNA1 picture descriptions 3.2.1 for a description of a sin wave.

4.1.2-Analog Signals.

Page has 2 graphics.

The first graphic depicts a time vs voltage graph with a sine wave intersecting the x-axis or Time axis at regular intervals.  A=Amplitude and is the height or depth of the wave.  T=Period or the time it takes to complete one wave cycle and F=Frequency and is calculated in cycles per second =1/T.  Analogue signals are a continuous voltage that varies as time progresses and it capable of many different encoding possible.

The second graphic is similar to the first except it depicts Digital Signals.

The graphic depicts a time versus voltage graph with a digital signal intersecting the x=axis at regular blocked intervals.  Amplitude in a digital wave is the height of the pulses and the pulses are represented as 1’s or ON and no pulse represents OFF or 0.  A digital signal can be represented as a non-continuous stream of discrete pulses and they have 2 states, 1 and 0, On and Off with the voltage jumping between two levels.

4.1.3-Numbering Systems.

The graphic depicts a table with the numbering systems listed, they are:

1.Base 2=binary numbering.(0’s and 1’s)

2.Base 10=decimal numbering.(0 1 2 3 4 5 6 7 8 9)

3.Base 16=hexadecimal numbering.(0 1 2 3 4 5 6 7 8 9 A B C D E F)

4.1.4-Calculating Decibels.

Graphic is a table of 2 formulae. The two formulae are:

Decibels (dB) = 10log times10(P)final over (P)reference

Decibels (dB) = 20log times 20(V)final over (V)reference

To work this out first divide your final power by the power put into the system. Example, we have a wire and we put 1 watt in and get half a watt out. Divide a half by 1 which = half. Take the log of this result which is approximately 0.3 and finally multiply by 10. 

4.1.5-Oscilloscope Representation.

The graphic depicts a flash animation of an Oscilloscope (CRO), demonstrating the visual difference between an analog signal and a digital signal.  An analog signal is a continuous stream of electrical energy and is continuously varying.  A digital signal is a non-continuous (blocked type frequency) over time with a pulse representing a 1(ON) or no pulse representing a 0 or OFF. Refer to CCNA 1 3.1.5 picture description for the description of a CRO.

4.1.6-Analog and Digital signals.

The graphic depicts several waves that could be represented as several instruments in an orchestra.  As these instruments are combined to make one continuous stream of music the graphic shows a continuous spectrum of individual tones(all waves from all instruments). The diagram is depicting how any periodic signal may be constructed by adding sin waves of different frequencies and amplitudes together. Below is a more detailed explanation. Read at your own peril, its not absolutely necessary for the course.

Fourier synthesis

Fourier synthesis is a method of electronically constructing a signal with a specific, desired periodic waveform. It works by combining a sine wave signal and sine-wave or cosine-wave harmonics (signals at multiples of the lowest, or fundamental, frequency) in certain proportions. The scheme gets its name from a French mathematician and physicist named Jean Baptiste Joseph, Baron de Fourier, who lived during the 18th and 19th centuries.

Many waveforms represent signal energy at a fundamental frequency and also at harmonic frequencies (whole-number multiples of the fundamental). The relative proportions of energy concentrated at the fundamental and harmonic frequencies determine the shape of the wave. The wave function (usually amplitude, frequency, or phase versus time) can be expressed as of a sum of sine and cosine functions called a Fourier series, uniquely defined by constants known as Fourier coefficients. If these coefficients are represented by a0, a1, a2, a3, ..., an, ... and b1, b2, b3, ..., bn, ..., then the Fourier series F(x), where x is an independent variable (usually time), has the following form:

F(x) = a0/2 + a1 cos x + b1 sin x + a2 cos 2x + b2 sin 2x + ... 

+ an cos nx + bn sin nx + ...

In Fourier synthesis, it is necessary to know, or to determine, the coefficients a0, a1, a2, a3, ..., an, ... and b1, b2, b3, ..., bn, ... that will produce the waveform desired when "plugged into" the generalized formula for the Fourier series, as defined above. Then, sine and cosine waves with the proper amplitudes (as defined by the coefficients) must be electronically generated and combined, up to the highest possible value of n. The larger the value of n for which sine-wave and cosine-wave signals are generated, the more nearly the synthesized waveform matches the desired waveform.

Fourier synthesis is used in electronic music applications to generate waveforms that mimic the sounds of familiar musical instruments. It is also employed in laboratory instruments known as waveform generators or function generators. These devices are used to test communication systems.

4.1.7-Noise in time and Frequency.

The graphic depicts a time versus frequency graph with a sine wave that has NOISE present in the transmitting signal.  Noise can originate from natural and technological sources and is added to the data signal.  The sources of noise can be nearby cables that carry data signals, RFI from other signals that are transmitted nearby, EMI from nearby sources such as motors or lights and laser noise at the transmitter or receiver of an optical signal.

4.1.8-Bandwith.

The table describes the Bandwidth terminology commonly used in Networking today.

bps=bits per second, the basic unit for bandwidth.

kbps=Kilobits per second, 1000 bps

Mbps=Megabits per second, 1000 kbps.

Gbps=Gigabits per second, 1000Mbps

Note bps, kbps are all lower case. Word may change that with its auto correct.

4.2.1- Signals over copper and fibre optic cables

Page has 4 graphics, each depicting a type of cable.

Coaxial Cable.

A coaxial cable consists of the following if we were to break them down into individual components:

1.Outer Jacket

2.Braided Copper Shielding 

3.Plastic Insulation.

4.Copper conductor.

On the end the Coaxial cable is a BNC connector that looks like a metal screw in plug with a pin sticking out end of it.  Both the conductor and the braided shielding have to be grounded correctly(terminated) for data transmission to take place.

Shielded Twisted Pair.

A shielded twisted pair cable consists of the following if we were to break them down into individual components:

1.Jacket, usually plastic covering.

2.Braided shield.

3.Foil shield 

4.Twisted pairs, copper conductors.

Unsheilded Twisted Pair.

An Unshielded Twisted Pair cable consists of the following if we were to break them down into individual components:

1.Jacket, usually a plastic covering.

2.Four pairs of wires twisted together each wire is covered with a plastic sheath.

3.Copper conductor.

Fibre Optic.

An Fibre Optic cable consists of the following if we were to break them down into individual components:

1.Jacket usually PVC.

2.Strengthening Material (Aramid Yarn)

3.Buffer.

4.Cladding.


5.Core.

4.2.2-Attenuation.

The picture shows two computers that could be anywhere in the world linked by a single connection.  The signal at one end is produced as a strong signal but over distance and time the signal degrades to a point where it is impossible to recognise the difference  between 0’s and 1’s in the digital signal.  Attenuation is the decrease in signal amplitude over the length of the link.

4.2.3-Noise.

Noise is any electrical energy on the transmission cable that makes it difficult for a receiver to interpret the data sent from the transmitter.  Crosstalk involves the transmission of signals from one wire to a nearby wire.  As the voltage changes on one wire electromagnetic energy is produced and is picked up by the other wires in the cable, which interfere with the data on those wires.  Crosstalk can also be caused by nearby external sources as well separate nearby cables.  Another cause of crosstalk is poorly terminated ends of cables. (as depicted in this graphic) Connectors should be fitted with no gap or excess between the connector and the sheath.  Poorly fitted connectors lead to fatigue and stress on the copper conductors leading to breakage.

4.2.4-NEXT (Near end Crosstalk)

Page has 3 graphics.

NEXT-Near End Crosstalk.

Near end crosstalk occurs when a transmitting pair of wires sends data down the wire and radiated electromagnetic energy is picked up on the adjoining pairs of wires circulating in the opposite direction to data flow.  NEXT usually occurs closest the transmitter end of the cable.

FEXT (Far end Crosstalk).

Far end Crosstalk occurs when a transmitting pair of wires sends data down the wire and generated weak FEXT is picked up on all the other wire pairs.  FEXT occurs at the far end of the wire cable closest to the receiver and data transmission on the FEXT’d pairs flows in the same direction as the transmitting pair.

PSNEXT (Power Sum Near End Crosstalk).

Power sum near end crosstalk is the combined, cumulative measurement of NEXT on all four pairs of wires.  PSNEXT is calculated by the NEXT effect on the other 3 pairs of wires in the cable.  PSNEXT usually occurs closest the transmitters end of the cable and is opposite to data transmission of the transmitting pair.

4.2.5-Cable Standards.

Page has 3 graphics. 

Graphic 1 Crossover Cable Testing Standards.

Depicts 2 connectors (RJ45) and the wiremap used.

Connector 1(T568A).

Pair 1:4 and 5  



Pair 2:3 and 6

Pair 3:1 and 2

Pair 4:7 and 8

Connector 2(T568B)

Pair 1:4 and 5

Pair 2:1 and 2

Pair 3:3 and 6

Pair 4:7 and 8

Cable Testing Standards.

Good Wiremap.

Pin 1 connects to Pin 1

Pin 2 connects to Pin 2

Pin 3 connects to Pin 3

Pin 4 connects to Pin 4

Pin 5 connects to Pin 5

Pin 6 connects to Pin 6

Pin 7 connects to Pin 7

Pin 8 connects to Pin 8

Open fault in Wiremap.

Pin 1 connects to Pin 1

Pin 2 has no connection to Pin 2

Pin 3 connects to Pin 3

Pin 4 connects to Pin 4

Pin 5 has no connection to Pin 5

Pin 6 connects to Pin 6

Pin 7 connects to Pin 7

Pin 8 connectos to Pin 8

Reversed pair fault in Wiremap.

Pin 1 connects to Pin 2

Pin 2 connects to Pin 1

Pin 3 connects to Pin 3

Pin 4 connects to Pin 4

Pin 5 connects to Pin 5

Pin 6 connects to Pin 6

Pin 7 connects to Pin 7

Pin 8 connects to Pin 8

Short fault in Wiremap.

Need Iain to explain.

Split-pair fault in Wiremap.

Pin 1 connects to Pin 1

Pin 2 connects to Pin 2

Pin 3 connects to Pin 3

Pin 6 connects to Pin 6

Pin 5 connects to Pin 5

Pin 4 connects to Pin 4

Pin 7 connects to Pin 7

Pin 8 connects to Pin 8

Transposed-pair fault Wiremap.

Pin 1 connects to Pin 3

Pin 2 connects to Pin 6

Pin 3 connects to Pin 1

Pin 6 connects to Pin 2

Pin 5 connects to Pin 5

Pin 4 connects to Pin 4

Pin 7 connects to Pin 7

Pin 8 connects to Pin 8

4.2.7 Time Based Parameters

Graphic is a table with the following text.

-Propagation delay is a simple measurement of how long it takes for a signal to travel along the cable being tested.

-Delays are measured in hundredths of a nano second

The TIA/EIA-568-B standard sets a limit for the propagation delay for the various categories of UTP

-The delay difference between pairs is called skew.

4.2.8 Testing Optical Fibre

Page has 2 graphics.

Graphic 1 depicts Discontinuity in a fibre. Light travelling down the fibre hits the discontinuity and some of the energy is reflected back.

Graphic 2 illustrates a ligt source and power meter for testing optic fibre.

4.2.9 A New Standard

Graphic depicts a Fluke DSP LIA013 channel traffic adapter

End of module.

