Computer Systems Support

How Networks Work, 7th Edition

Ch. 1

· Logic behind Morse code which was used in the telegraph, one of the great technological advancements of its time

· Computers today still use this pattern of switches and simply turning them on or off to convey information

· Charts on pg. 10-11 show flow of electricity and Morse Code—how it all was put together in the telegraph

· Discussion of how positive voltage helped in the operation of a printing telegraph

Ch. 2

· Western Union turned over its network of telephones to the Bell company in return for 20% of rental receipts for the life of Bell patents

· Technical diagrams on pg. 20-21 showing Early Advances in Telephone Technology; small discussion of sound waves in each diagram

Ch. 3

· Computers operate strictly on using a digital signal of a “0” or a “1”

· Pg. 28 diagram explaining “How a Telephone Network Works”

Ch. 4

· Description of an 18 inch color LCD screen with 1,280-by-1,024-pixel resolution (understanding just what resolution means and other dimensions would change the resolution)

· Printer described can faithfully reproduce hundreds of different typefaces with 1,200-dot-per-inch accuracy

· Pg. 34-35 diagram describing “How Punch Cards Worked”

· Pg. 36 diagram describing “How Early Terminals Worked”

· Pg. 37 diagram describing “Early Video Display Terminals”

Ch. 5

· ASCII uses a 7-bit code, allowing it to represent 128 discrete characters (27 = 128 possibilities); to figure this connection out takes some understanding in probability laws

· IBM uses an 8-bit code for a total of 256 possibilities

· Chart/Progression of Coding Data on pgs. 40-41 (from Morse code to EBCDIC)

Ch. 6

· Bell modem originally operated at a speed of 300 bits per second (painfully slow by modern day standards); have students compare to today’s tech world

· Bell 103 modem uses a calling modem (sends dating by switching between 1,070 and 1,270 hertz) and an answering modem (switches between 2,025 and 2,225 hertz)

· 1985—2,400 bits-per-second modem came along; now have the V.90 (56,000 bps)

· Understanding why the V.90 and V.92 are likely the best we can do with current constraints; laws of physics and need to maintain compatibility with the existing telephone network represent an insurmountable roadblock to faster analog modems

· Pgs. 44-45 “How a Modem Works”; converting analog to digital

· Pgs. 46-47 “How a Modem Connection Works”

Ch. 7

· Pgs. 51-51 “How Host Computers and Terminals Work”; Looking at relationships of parts to whole/sets & subsets, etcetera

Ch. 8

· USB devices operate at speeds up to 480 Mbps, or about 400 X’s the speed of the fastest RS-232C connection

· FireWire operates at speeds up to 400 Mbps, comparable to USB in speed

· Pgs. 56-57 diagram “How RS-232C Works”

· Pgs. 58-59 diagram “How USB Works”

· Pgs. 60-61 diagram “How FireWire Works”

Ch. 9

· Comparing and contrasting the financial and pros and cons of Thin Clients versus Application Service Providers as well as their efficiency

· Pgs. 64-65 “PCs as Terminals:  The Mainframe Model & The Thin Client Model”

Ch. 10

· Comparing the  various types of internet service (ISDN, DSL, and Cable Modem) and their speeds (Kbps) as well as understanding how each functions (connections behind each type of service)

· Pgs. 68-73 show diagrams of each type of service

Ch. 11

· Pgs. 76-77 diagram “How Incoming Call Routing Works”

· Pgs. 78-79 diagram “How Voice Over IP Works”

· Pgs. 80-81 diagram “How Multiplexed Voice, Fax, and Data Work”

Ch. 12

Pgs. 88-89 diagram “How a LAN Works”

Ch. 13

· Pgs. 92-93 diagram “How Networking Software System Requests Work”

· Pgs. 94-95 diagram “How Networking Software Data Packaging Works”

Ch. 14

· Pgs. 98-101 include diagrams on “How Internal NICs Work” and “How PC Adapter Cards Work”

· Parallel-to-serial and fast-to-slow conversion is a necessary trade-off caused by distance; laws of physics dictate than when signals cross long distances, they weaken and become more susceptible to interference so there is a trade-off between speed and accuracy (indirect variation)

· Highest network speeds are still only 10% or so of the average speed of data handling within a common PC

· Manchester encoding provides a way to transmit zeros and ones using direct current voltage pulses that range from –15 to +15 volts

· Understanding units such as MBps, GHz, K

Ch. 15

· Network cables—“These cable standards describe the size of the wires, spacing, positioning, insulation, and the construction of the connectors.  These factors control electrical characteristics such as resistance, capacitance, and inductance, which, in turn, affect the way signals degrade as they travel across the cable.”

· Coaxial cable gets its name because the two conductors, a center wire and a copper braid shield, share the same center axis, so they are coaxial

· As a general guideline, the maximum data rate (when using coaxial cable) falls in inverse proportion to the square of the distance:  You can get ¼ the data rate at twice the distance

· Pgs. 108-115 diagrams showing how Ethernet Networking, Token-Rings, Structured Wiring Systems, and UTP connectors all work

· Discussion of vertical and horizontal cables in the structured wiring systems

· Cable configurations for different networks (color schemes)

Ch. 16

· Radios in WLANs use differential phase shift keying to impose the data onto the radio signal 

· Wi-Fi access points varies, but each access point typically covers a radius of 200-300 feet

· A stream cipher operates by using mathematical operations to create a pseudorandom stream of data from a key of 40 or 128 bits

· Pgs. 118-125 diagrams how wireless networking works, planning and installing a wireless LAN, and how bluetooth and wireless phones work

· Intersecting concentric circles due between the wireless router and access point shown in diagram for wireless LAN—many geometric applications here regarding circles

· Hierarchies are sometimes formed when devices are communicating to determine order in which information will be sent and received

Ch. 17

· Pgs. 128-133 diagrams showing how server-based LANs work, how Thin Clients work, and how server-based computing works

Ch. 18

· Personal computers—power goes up while prices go down (inversely proportional)

· Pgs. 136-139 diagrams showing how peer-to-peer works with a name server and how it works without a server

· Use of “nodes” terminology (graph theory)

Ch. 19

· Pgs. 144-153 diagrams showing how storage area networks work, how storage area networking builds business continuity, how network management systems work, how enterprise network systems work, and how enterprise single sign-on works

Ch. 20

· Pgs. 160-165 diagrams showing how hubs and switches work, how routers work, and how firewalls work

Ch. 21

· Pg. 168-169 diagram “How Metropolitan Area Networks Work”

Ch. 22

· Pgs. 172-175 diagrams showing how circuit-switched digital networks and ISDN both work

· A “switching matrix” connects local access lines and long distance services on a temporary per-call basis

· Analog signal shown on pg. 172 (cyclical; sinusoidal in nature); compare it to the digital signal

Ch. 23

Pgs. 178-181 diagrams how packet-switching networks and ATM switches work

Ch. 24

· Pgs. 188-195 diagrams showing how traffic moves over the Internet, how web servers work, how e-mail works, and how home networks work

Ch. 25

· Pgs. 198-203 diagrams how to make network security work, how strong authentication works, how encryption for strong security works, and how home network security works

· Start to design your electronic protection with the threat, physical security, and administrative factors in mind (weighing out different aspects of the security total equation)

Ch. 26

· “Elements of Online Business” diagram on pgs. 210-211 requires students to understand Venn Diagrams in order to accurately interpret all that is going on 

· Pgs. 212-213 diagram “The Network of Infrastructure for Online Business”

Ch. 27

· Pgs. 220-223 diagrams how media convergence and telematics both work

Math Used Repeatedly Throughout Text:

· Technical terminology used in many places throughout text (WorkKeys Type Skills)

· Hundreds of Acronyms that represent the technical terminology used throughout the text (almost like using another language)

· Many diagrams as well as text descriptions of machines that have, in a sense, an input/output (beginnings of understanding functions)

· Each of the technical diagrams also has parts labeled with distinct functions or what each part does

· A specific order of operations occurs in each diagram given

· Understanding how each part affects the others and what happens when one part malfunctions (how it affects the whole system)

· Knowing what KIND of input various systems can handle and what kind of output you will receive is similar to the concept of domain and range of a function

· Many ratios used throughout text, especially to describe communication speeds

· Some graph theory mathematics involved such as networks, nodes on networks, traversing networks, etcetera

· Multiple times throughout the text, the economical considerations when purchasing various hardware are discussed; one must consider their technology needs and then make a cost-effective decision based on what is available that will meet those needs

· Many examples throughout text show how devices have to use a common language, protocol, or set of rules in order to communicate with one another; idea of setting up parameters is seen in many instances mathematically

