VI CCNA 1 Picture Descriptions.

Module 1:  Introduction to Networking.

Overview.

Diagram 1.

Upon completing this module, the students will be able to perform tasks related to

The following:

1.1 Connecting to the Internet.

1.2  Network Math.

Diagram 2.

This module will cover the following objectives for the CCNA 1 640-801 exam.

-Design an IP addressing scheme to meet design requirements.

-Trouble shoot a device as part of a working network.

-Evaluate TCP/IP communication process and its associated protocols.

Diagram 3.
This module will cover the following objectives for the ICND 640-811 exam.

-Design an IP addressing scheme to meet design requirements.

-Troubleshoot a device as part of a working network.

Diagram 4.
This module will cover the following objectives for the INTRO 640-821 exam.

-Determine IP address.

-Use embedded layer 3 through layer 7 protocols to establish, test, suspend or disconnect connectivity to remote devices from the router console.

-Describe and install the hardware and software required to be able to communicate via a network.

-Demonstrate the mathematical skills required to work seamlessly with integer decimal, binary and hexadecimal numbers and simple binary logic.

-Describe the hardware and software required to be able to communicate via a network.

-Employ IP addressing techniques.

1.1.1 Requirements for Internet connection.

Diagram 1.

The requirements for an internet connection include the following:

-Physical connection.

-Logical connection.

-Applications that interpret the data and display the information.

1.1.2 PC Basics.

Diagram 1 – CPU(Central Processing Unit).

The part of the computer that operates all of the other parts of the PC.  It gets instructions from memory and decodes them.  It performs math and logic operations, and translates and executes instructions.

Diagram 2- Floppy Disk Drive.

A computer drive that reads and writes data to a 3.5 inch circular piece of metal-coated plastic disk.  A standard floppy disk can store approximately 1MB of information.

Diagram 3-Motherboard.

The main printed circuit board in a computer.  The motherboard contains the bus, the microprocessor and integrated circuits used for controlling any built in peripherals such as the keyboard, text and graphics display, serial ports  and parallel ports, joystick and mouse interfaces.

Diagram 4-Expansion slots.

A socket on the motherboard where a circuit board can be inserted to add new capabilities to the computer,  The figure shows a Peripheral Component Interconnect(PCI)and the Accelerated Graphics Port(AGP) expansion slots.  PCI is a fast connection for boards such as NIC’s, internal models and video cards.  The AGP port provides a high bandwidth connection between the graphics device and the system memory.  AGP provides fast  connection for 3D graphics on computer systems.

1.1.3 NIC(Network Interface Card).
The diagram shows a NIC with a RJ-45 female connector on the PCI card.  A NIC, or a LAN adapter, provides network communication capabilities to and from a PC,   On a desktop computer system, it is a printed circuit board that resides in a slot on the motherboard and provides an interface connection to the the network media.

Diagram 2-PCMCIA card.

On a laptop computer system, it is commonly integrated into the laptop or available on a small, credit-card sized PCMCIA card.  PCMCIA stands for Personal Computer Memry Card International Association.  PCMCIA cards are also known as PC cards.  The type of NIC must match the media and protocol used on the local network.

1.1.4-PCMCIA Modem.
A modem, or modulator-demodulator, is a device that provides the computer with connectivity to a telephone line. A modem converts data from a digital signal to an analog signal that is compatible with a standard phone line. The modem at the receiving end demodulates the signal, which converts it back to digital. Modems may be installed internally.

Diagram 2-External Modem.
An External modem is attached externally to the computer using a phone line.

A modem, or modulator-demodulator, is a device that provides the computer with connectivity to a telephone line. A modem converts data from a digital signal to an analog signal that is compatible with a standard phone line. The modem at the receiving end demodulates the signal, which converts it back to digital. Modems may be installed internally
Diagram 3-PCMCIA Network Card.
The diagram shows PCMCIA wired, wireless network cards, and a Universal Serial Bus (USB) Ethernet adapter.
Diagram 4-Internal NIC.
An Internal NIC usually slots in the free PCI slot in any desktop PC.  An Internal NIC provides network

Capabitlity to the computer through a wired connection.

Diagram 5-USB 10/100 Network Adapter.
A USB network adapter allows network capability through any usb port on any computer within the LAN.  This USB adapter is a wired connection to the LAN.

1.1.6-Connecting to the Internet.
Connectivity Overview.

-In early 1960s, modems were introduced to provide connectivity for dumb terminals to a centrally based computer.

-In 1970s, BBS allowed users to connect and post or read messages on a discussion board.

-In 1980s, the transfer of files and graphics became desirable.

-In 1990s, modem speeds increased up to 56kbps.

-In 2000, high speed services became desirable.

1.1.7 Testing connectivity with the Ping command.

Ping is a basic program that verifies a particular IP address exists and can accept requests. The computer acronym ping stands for Packet Internet or Inter-Network Groper. The name was contrived to match the submariners' term for the sound of a returned sonar pulse from an underwater object. 
The IP address 127.0.0.1 is a loopback test address that allows you verifification of the TCP/IP network configuration.

1.1.8 Web Browser and plug-ins.

 A Web browser is software that interprets HTML, which is one of the languages used to code Web page content. Some new technologies use other markup languages with more advanced features. HTML, which is the most common markup language, can display graphics or play sound, movies, and other multimedia files. Hyperlinks that are embedded in a Web page provide a quick link to another location on the same page or a different Internet address.  The two graphics depict the most commonly found web browsers on desktop PC’s they are Netscape Navigator and Internet Explorer.

1.1.9 Troubleshooting Internet connection problems.

Steps for PC/Network Troubleshooting.

1.Define the problem.

2.Gather the facts.

3.Consider the possibility.

4.Create an action plan.

5.Implement the plan.

6.Observe the results.

7.Document the results.

8.Introduce problems and troubleshoot.

1.1.10 Binary presentation of data.

ASCII Code for Characters A through H.

A=01000001

B=01000010

C=01000011

D=01000100

E=01000101

F=01000110

G=01000111

H=01001000

Computers work with and store data using electronic switches that are either ON or OFF. Computers can only understand and use data that is in this two-state or binary format. The 1s and 0s are used to represent the two possible states of an electronic component in a computer. 1 is represented by an ON state, and 0 is represented by an OFF state. They are referred to as binary digits or bits. 
American Standard Code for Information Interchange (ASCII) is the code that is most commonly used to represent alpha-numeric data in a computer. ASCII uses binary digits to represent the symbols typed on the keyboard. When computers send ON or OFF states over a network, electrical, light, or radio waves are used to represent the 1s and 0s. Notice that each character is represented by a unique pattern of eight binary digits.

1.2.3 Base 10 Number System.

Base 10 uses the ten symbols 0, 1, 2, 3, 4, 5, 6, 7, 8, and 9. These symbols, can be combined to represent all possible numeric values.
The decimal number system is based on powers of 10. Each column position of a value, from right to left, is multiplied by the base number 10 raised to a power, which is the exponent. The power that 10 is raised to depends on its position to the left of the decimal point. When a decimal number is read from right to left, the first or rightmost position represents 10 to the power 0 ( or denoted as 10^0 from this point on. Make sure you heard the caret) , which equals 1. The second position represents 10^1, which equals 10. The third position represents 10 ^2, which equals 100. The seventh position to the left represents 10^6 which equals 1,000,000. This is true no matter how many columns the number has.

1.2.4 Base 2 number system.

The binary system uses only two symbols, which are 0 and 1. The position of each digit from right to left in a binary number represents the base number 2 raised to a power or exponent. These place values are, from right to left,2^0, 2^1,2^2,2^3,2^4,2^5,2^6 and 2^7, or 1, 2, 4, 8, 16, 32, 64, and 128 respectively.

1.2.5 Converting Decimal Numbers to 8-bit binary numbers.

There are several ways to convert decimal numbers to binary numbers. The flowchart in Figure describes one method. This method is one of several methods that can be used. It is best to select one method and practice with it until it always produces the correct answer.

This page will teach students how to convert decimal numbers to binary numbers.

There are several ways to convert decimal numbers to binary numbers. The flowchart in Figure describes one method. This method is one of several methods that can be used. It is best to select one method and practice with it until it always produces the correct answer.

Conversion exercise: 

Use the example below to convert the decimal number 168 to a binary number: 

•
128 is less than 168 so the left most bit in the binary number is a 1. 168 - 128 = 40. 

•
64 is not less than or equal to 40 so the second bit from the left is a 0. 

•
32 is less than 40 so the third bit from the left is a 1. 40 - 32 = 8. 

•
16 is not less than or equal to 8 so the fourth bit from the left is a 0. 

8 is equal to 8 so the fifth bit from the left is a 1. 8 - 8 = 0. Therefore, the bits to the right are all 0. 

1.2.6 Converting 8-bit binary numbers to decimal numbers.

There are two basic ways to convert binary numbers to decimal numbers. The flowchart in Figure shows one example. 
Students can also multipy each binary digit by the base number of 2 raised to the exponent of its position. 

Here is an example: 

Convert the binary number 01110000 to a decimal number. 
NOTE: 

Work from right to left. Remember that anything raised to the 0 power is 1

0 x 2^0 = 0  

0 x 2^1 = 0  

0 x 2^2 = 0  

0 x 2^3 = 0  

1 x 2^4 = 16 

1 x 2^5 = 32 

1 x 2^6 = 64 

0 x 2^7 = 0   

= 112 

1.2.7 Four-octet dotted decimal representation of 32 bit binary numbers.

Currently, addresses assigned to computers on the Internet are 32-bit binary numbers. To make it easier to work with these addresses, the 32-bit binary number is broken into a series of decimal numbers. First the binary number is split into four groups of eight binary digits. Then each group of eight bits, or octet, is converted into its decimal equivalent. This conversion can be performed as shown on the previous page.
When written, the complete binary number is represented as four groups of decimal digits separated by periods. This is called dotted decimal notation and provides a compact and easy way to refer to 32-bit addresses. This representation is used frequently later in this course, so it is necessary to understand it. For dotted decimal to binary conversions, remember that each group of one to three decimal digits represents a group of eight binary digits. If the decimal number that is being converted is less than 128, zeros will be needed to be added to the left of the equivalent binary number until there are a total of 

1.2.8 Hexadecimal 

The hexadecimal or Base 16 number system is commonly used to represent binary numbers in a more readable form. Computers perform computations in binary. However, there are several instances when the binary output of a computer is expressed in hexadecimal to make it easier to read. 
The configuration register in Cisco routers often requires hexadecimal to binary and binary to hexadecimal conversions. Cisco routers have a configuration register that is 16 bits long. The 16-bit binary number can be represented as a four-digit hexadecimal number. For example, 0010000100000010 in binary equals 2102 in hexadecimal. A hexadecimal number is often indicated with a 0x. For example, the hexadecimal number 2102 would be written as 0x2102.

Like the binary and decimal systems, the hexadecimal system is based on the use of symbols, powers, and positions. The symbols that hexadecimal uses are the digits 0 through 9 and the letters A through F. 

All combinations of four binary digits can be represented with one hexadecimal symbol. These values require one or two decimal symbols. Two hexadecimal digits can efficiently represent any combination of eight binary digits. The decimal representation of an eight-bit binary number will require either two or three decimal digits. Since one hexadecimal digit always represents four binary digits, hexadecimal symbols are easier to use than decimal symbols when working with large binary numbers. Using hexadecimal representation also reduces the confusion of reading long strings of binary numbers and the amount of space it takes to write binary numbers. Remember that 0x may be used to indicate a hexadecimal value. The hexadecimal number 5D might be written as 0x5D.

To convert to binary, simply expand each hexadecimal digit into its four-bit binary equivalent

1.2.9 Boolean Logic.

Boolean logic is based on digital circuitry that accepts one or two incoming voltages. Based on the input voltages, output voltage is generated. For computers the voltage difference is represented as an ON or OFF state. These two states are associated with a binary 1 or 0.
Boolean logic is a binary logic that allows two numbers to be compared and makes a choice based on the numbers. These choices are the logical AND, OR, and NOT. With the exception of the NOT, Boolean operations have the same function. They accept two numbers, which are 1 and 0, and generate a result based on the logic rule.

The NOT operation takes the value that is presented and inverts it. A 1 becomes a 0 and a 0 becomes a 1. Remember that the logic gates are electronic devices built specifically for this purpose. The logic rule that they follow is whatever the input is, the output is the opposite. 

The AND operation compares two input values. If both values are 1, the logic gate generates a 1 as the output. Otherwise it outputs a 0. There are four combinations of input values. Three of these combinations generate a 0, and one combination generates a 1. 

The OR operation also takes two input values. If at least one of the input values is 1, the output value is 1. Again there are four combinations of input values. Three combinations generate a 1 and the fourth generates a 0.

The two networking operations that use Boolean logic are subnetwork and wildcard masking. The masking operations are used to filter addresses. The addresses identify the devices on the network and can be grouped together or controlled by other network operations

1.2.10 IP address and network masks.

When IP addresses are assigned to computers, some of the bits on the left side of the 32-bit IP number represent a network. The number of bits designated depends on the address class. The bits left over in the 32-bit IP address identify a particular computer on the network. A computer is referred to as a host. The IP address of a computer consists of a network and a host part.
To inform a computer how the 32-bit IP address has been split, a second 32-bit number called a subnetwork mask is used. This mask is a guide that determines how the IP address is interpreted. It indicates how many of the bits are used to identify the network of the computer. The subnetwork mask sequentially fills in the 1s from the left side of the mask. A subnet mask will always be all 1s until the network address is identified and then it will be all 0s to the end of the mask. The bits in the subnet mask that are 0 identify the computer or host. 
Some examples of subnet 00001010.00100010.00010111.10000110 

11111111.11111111.00000000.00000000 

00001010.00100010.00000000.00000000

are as follows:

11111111000000000000000000000000 
written in dotted decimal as 255.0.0.0

11111111111111110000000000000000 
written in dotted decimal as 255.255.0.0

In the first example, the first eight bits from the left represent the network portion of the address, and the last 24 bits represent the host portion of the address. In the second example the first 16 bits represent the network portion of the address, and the last 16 bits represent the host portion of the address.

The IP address 10.34.23.134 in binary form is 00001010.00100010.00010111.10000110.

A Boolean AND of the IP address 10.34.23.134 and the subnet mask 255.0.0.0 produces the network address of this host:

00001010.00100010.00010111.10000110 

11111111.00000000.00000000.00000000 

00001010.00000000.00000000.00000000

The dotted decimal conversion is 10.0.0.0 which is the network portion of the IP address when the 255.0.0.0 mask is used.

A Boolean AND of the IP address 10.34.23.134 and the subnet mask 255.255.0.0 produces the network address of this host:

The dotted decimal conversion is 10.34.0.0 which is the network portion of the IP address when the 255.255.0.0 mask is used.

