


     This guide was produced to fulfill the requirements of a graduate study in Tech-
nology Education at Virginia Tech in Blacksburg, Virginia by George D. Smith.

     This guide is intended as an aid for anyone beginning their quest  for knowledge
in the endless field of networking, and should not be copied or reproduced in any
manner.

    Work not original to the author of this guide has been retained in its original form
and every attempt had been made to document or provide the source of said work.

     This electronic guide was produced using Adobe Photoshop 4.0, PageMaker 6.5,
Acrobat 3.0, and Microsoft Word 7.0.
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     The following buttons are used throughout this guide:

WWW Links:  This button is used to view related information on the
World Wide Web. Note you must be connected to the internet to
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Use right mouse button to go back when jumping out of section.
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     “After the computer made its entry into large and middle-sized companies in the
1960s and 1970s, the 1980s saw the continuing development of microcomputer
technology. IBM’s personal computer in 1981 introduced the PC to the world of
small businesses and institutions. The PC was originally intended to be a stand-alone
solution. Although it was at first used as a stand-alone solution, the capability to
connect with other systems was soon demanded by users.

    By 1983 network operating systems were available that connected small and large
systems.

    The 1960s were dominated by mainframes. These huge computers were used
primarily in larger companies. Data processing on a mainframe occured in large
computer centers. Data processors first used punch cards for inputting data. Then
terminals were later used. Then terminals were later used. These terminals were
connected directly to the central unit.

Networking History Overview



Networking History Overview (continued)

   The 1970s introduced the minicomputers. These computers were smaller and
cheaper than mainframes and were popular in both large- and medium-sized com-
panies. The minicomputers allowed decentralized use in companies (although the
closed computer system was still widespread). Another term for this computer
technology is MDT (Medium Data Technology). The larger UNIX systems are also in
this category.” (4)



http://www.pcwebopedia.com/Internet.htm
http://www.cio.com/WebMaster/sem2_home.html
http://www.freesoft.org/CIE/Topics/57.htm
http://www.dei.isep.ipp.pt/docs/arpa.html


    “Ethernet is the name given to a popular packet-switched LAN technology devel-
oped at Xerox PARC in the early 1970s. Xerox, Intel, and Digital Equipment stan-
dardized Ethernet in 1978. Soon thereafter, IEEE released a compatible version
using the siglum IEEE 802.3

    The Ethernet is a 10-Mbps (million bits/sec) broadcast bus technology. (Note also
that 100 Mbps technology has been defined and work is underway to define “giga-
bit” technology). It is a bus because all stations share a single communication me-
dium (channel); it is broadcast because all transceivers receive every transmission.
The Ethernet access scheme is called carrier sense multiple access with collision
detect (CSMA/CD).  It is a multiple-access technology because multiple stations can
access the Ethernet simultaneously, and each station determines whether the chan-
nel is idle by sensing whether a carrier wave is present. Namely, all
stations wanting to transmit monitor the medium. The Ethernet handles collisions in
a characteristic fashion: each transceiver monitors the cable while it is transmitting
to see if a foreign signal interferes with the transmission. Technically, the monitoring
is called collision detect (CD). When a collision is detected, the host interface aborts

Ethernet Introduction



transmission, waits for activity to subside, and tries again at a randomly selected
(short) time later.

    Ethernet uses a 48-bit addressing scheme. Each computer attached to the
Ethernet network is assigned a unique 48-bit number know as its Ethernet (MAC)
address. Ethernet hardware manufacturers assign these addresses in sequence as
they manufacture the hardware thus, no two hardware interfaces have the same
Ethernet address.

    The data transmission on the Ethernet is viewed as occurring in frames.  Ethernet
frames are of variable length, with no frame smaller than 64 bytes or larger than
1518 bytes. The Ethernet frame contains the physical source address as well as the
destination address.

Ethernet Introduction (continued)



    In addition to identifying the source and destination, each frame transmitted
across the Ethernet contains a preamble, frame type, data field, and cyclic redun-
dancy check (CRC, or frame check sequence) field. The preamble consists of alter-
nating 0s and 1s to help receiving nodes synchronize. The CRC helps the interface
detect transmission errors.  The frame type contains a 16-bit integer that identifies
the type of data being carried in the frame. The station’s operating system uses the
frame type to determine which protocol software module should process the frame.
This means that the Ethernet frames are self-identifying. The main advantages of
these types of frames are that they allow multiple protocols to be used together on a
single system and multiple protocols to be intermixed on the same physical network
without interference.” (3)

Ethernet Introduction (continued)

Preamble  Destination    Sources      Frame      Frame data           CRC (also known as flag
check
                   address          address       type                                       sequence)

 8 bytes         6 bytes         6 bytes     2 bytes     64-1500 bytes        4 bytes



NICS

     “Each computer connected to a network must be equipped with a special
addapter, also called the Network Interface Card (NIC). It is this network card that
provides the necessary port for the cabling. It also provides for the sending and
receiving of all network messages.

     Whenever a task is performed on the network, regardlss of whether it is being
sent or a program is being loaded, the network card is involved. A network card
contains a chipset that supports the corresponding network systems. For example,
ARCnet, token ring, or Ethernet, or others.

NICs are available with different options, reliability and price. For example, prices
for Ethernet cards range from $25 to $350.  To avoid the task of setting up your card
with jumpers (hardwiring), be sure to buy a card that is configurable through
software.” (4)



NICS WWW Links

http://www.pcwebopedia.com/network_interface_card_NIC.htm (Definition and
related links.)

http://www.3com.com/0files/products/guides/100116.html  (PDF download, 3Com
Network Interface Cards.)

http://www.pcwebopedia.com/network_interface_card_NIC.htm
http://www.3com.com/products/guides/100116.html


Connectors

http://www.pcwebopedia.com/connector.htm  (The part of a cable that plugs into a
port or interface to connect one device to another. Most connectors are either male
(containing one or more exposed pins) or female (containing holes in which the male
connector can be inserted).

http://www.yahoo.com/Business_and_Economy/Companies/Computers/Hardware/
Components/Cables_and_Connectors/  (Yahoo!’s directory of cable and connector
manufacturers and distributors.)

http://www.trynci.com/cat/table.htm  (NATIONAL COMMUNICATIONS INC.
suppliers of almost all networking items., Great Site!!!)

http://fiberoptic.com/  (The Fiber Optic Marketplace(TM) is designed as an interac-
tive reference and buyers guide which contains information about products and
services related to the fiber optic industry.)

http://www.pcwebopedia.com/connector.htm
http://www.yahoo.com/Business_and_Economy/Companies/Computers/Hardware/
http://www.trynci.com/cat/conn.htm
http://fiberoptic.com/


Wiring/Cabling/Fiber Optics

http://fcit.coedu.usf.edu/network/cabling.htm  (Cable is the medium through which
information usually moves from one network device to another. There are several
types of cable which are commonly used with LANs. In some cases, a network will
utilize only one type of cable, other networks will use a variety of cable types. The
type of cable chosen for a network is related to the network’s topology, protocol, and
size. Understanding the characteristics of different types of cable and how they
relate to other aspects of a network is necessary for the development of a successful
network.)

http://www.wiring.com/  (The wiring.com CABLING DIRECTORY is an interactive
information and buyers guide for cabling related resources on the Internet.)

http://www.alaska.net/~research/Net/wiring.htm  (Contains links for almost any
wiring or cabling needs.)

http://fcit.coedu.usf.edu/network/cabling.htm
http://www.wiring.com/
http://www.alaska.net/~research/Net/wiring.htm


http://indy.fccj.cc.fl.us/lsf/basic/Cable-01.html  (The cable system is broadly defined
as the transmission media or the actual communications channel of the network.
This is the paths that the information flows across.)

http://www.dayna.com/dayna/solutions/tutorials/netwiringtut.html  (Network Ca-
bling, Which Ethernet Type is Right For You?)

http://www-europe.cisco.com/cpropub/univercd/data/ciscopro/hardware/2115/ug/
cbla2115.htm  ( Source of a PDF on cabling.)

http://www.pcwebopedia.com/cgi-bin/websearch.cgi?keywords=cabling  (Great links
on cabling, the physical link.)

http://www.pcwebopedia.com/router.htm  (A device that connects two LANs. Rout-
ers are similar to bridges, but provide additional functionality, such as the ability to
filter messages and forward them to different places based on various criteria. The
Internet uses routers extensively to orward packets from one host to another.)

Wiring/Cabling/Fiber Optics (continued)

http://indy.fccj.cc.fl.us/lsf/basic/Cable-01.html
http://www.dayna.com/dayna/solutions/tutorials/netwiringtut.html
http://www-europe.cisco.com/cpropub/univercd/data/ciscopro/hardware/2115/ug/
http://www-europe.cisco.com/cpropub/univercd/data/ciscopro/hardware/2115/ug/
http://www.pcwebopedia.com/cgi-bin/websearch.cgi?keywords=cabling
http://www.pcwebopedia.com/router.htm


http://www.pcwebopedia.com/cgi-bin/websearch.cgi?keywords=fiber++optics  (links
on the fiber optic medium.)

http://www.att.com/attlabs/brainspin/fiberoptics/  (Great down-to-earth explana-
tions of fiber and related concepts

Wiring/Cabling/Fiber Optics (continued)

http://www.pcwebopedia.com/cgi-bin/websearch.cgi?keywords=fiber++optics
http://www.att.com/attlabs/brainspin/fiberoptics/


Routers

“In internetworking, the process of moving a packet of data from source to destina-
tion. Routing is usually performed by a dedicated device called a router. Routing is a
key feature of the Internet because it enables messages to pass from one computer to
another and eventually reach the target machine. Each intermediary computer
performs routing by passing along the message to the next computer. Part of this
process involves analyzing a routing table to determine the best path.

Routing is often confused with bridging, which performs a similar function. The
principal difference between the two is that bridging occurs at a lower level and is
therefore more of a hardware function whereas routing occurs at a higher level
where the software component is more important. And because routing occurs at a
higher level, it can perform more complex analysis to determine the optimal path for
the packet.” Definitions courtesy of Sandy Bay Software’s Webopaedia



http://www.pcwebopedia.com/router.htm  (A device that connects two LANs. Rout-
ers are similar to bridges, but provide additional functionality, such as the ability to
filter messages and forward them to different places based on various criteria. The
Internet uses routers extensively to orward packets from one host to another.)

http://www.rad.com/networks/1997/nettut/router.html  (In an heterogeneous envi-
ronment, such as networks, a need of connection devices which would inter-connect
two different technologies is essential. In this environment the router is that device.
As it’s name implies, the router also serves as a routing switch-board.  Routers
connect two or more networks and forward data packets between them.  When data
arrives from one of the segments, the router decides, according to it’s routing table,
to which segment to forward that data.

Even though each of the routers’ connections is to one physical network, that one
network could connect to other networks through the use of other routers.  This
way, many networks can interconnect.

Routers (continued)

http://www.pcwebopedia.com/router.htm
http://www.rad.com/networks/1997/nettut/router.html


http://www.alaska.net/~research/Net/rout.htm  (Excellent site on routers and rout-
ing.)

http://www.sce.carleton.ca/netmanage/dcommTutorials/scan01/scan01.html  (Good
information, good graphics on routers.)

http://www.cisco.com/univercd/cc/td/doc/cisintwk/ito_doc/55171.htm  (Source of
PDF on routing basics.)

http://www.lantronix.com/htmfiles/mrktg/catalog/et.htm  (Information on routers,
definition.)

Routers (continued)

http://www.alaska.net/~research/Net/rout.htm
http://www.sce.carleton.ca/netmanage/dcommTutorials/scan01/scan01.html
http://www.cisco.com/univercd/cc/td/doc/cisintwk/ito_doc/55171.htm
http://www.lantronix.com/htmfiles/mrktg/catalog/et.htm


Hubs/Repeaters
http://www.pcwebopedia.com/hub.htm  (Hubs— A common connection point for
devices in a network. Hubs are commonly used to connect segments of a LAN. A
hub contains multiple ports. When a packet arrives at one port, it is copied to the
other ports so that all segments of the LAN can see all packets. A passive hub serves
simply as a conduit for the data, enabling it to go from one device (or segment) to
another. So-called intelligent hubs include additional features that enables an ad-
ministrator to monitor the traffic passing through the hub and to configure each
port in the hub. Intelligent hubs are also called manageable hubs. A third type of
hub, called a switching hub, actually reads the destination address of each packet
and then forwards the packet to the correct port.)

http://www.lantronix.com/images/mini.gif  (Graphics of Hubs)

http://www.lantronix.com/htmfiles/mrktg/catalog/et.htm  (Definitions of Hubs and
Repeaters)

http://www.pcwebopedia.com/hub.htm
http://www.lantronix.com/images/mini.gif
http://www.lantronix.com/htmfiles/mrktg/catalog/et.htm


http://www.rad.com/networks/1997/nettut/repeaters.html  (Repeaters--Excellent
information and graphics on repeaters. A common problem in the networking world
is that of weakening electrical signals.  Electrical signals traveling through wires
(such as copper wires used in most networks), weaken due to the wire’s electrical
resistance.  This effect limits the lengths of the cable that can be used.  A repeater
will overcome this limit, when there is a need to connect two computers at a larger
distance. A repeater is connected to two cable segments.  Any electrical signal reach-
ing the repeater from one segment, will be amplified and retransmitted to the other
segment.)

http://www.rad.com/networks/1997/nettut/hub.html  (Hubs--The original Ethernet
LANs relied on certain physical characteristics of the cable carrying the network
data (usually coaxial cable).  New Ethernet technologies introduced new cable types
that we unable to fulfill the original physical requirements.  New devices - hubs -
were introduced to simulate those characteristics. Simply put, the hub’s major
function is to replicate data it receives from one device attached to it to all others.

Hubs/Repeaters (continued)

http://www.rad.com/networks/1997/nettut/repeaters.html
http://www.rad.com/networks/1997/nettut/hub.html


http://www.compucom.com/trg/trg2i.html  (A hub— is a device used to concentrate
and organize network wiring. There are two basic types of hubs, active and passive.
A passive hub is simply a device that allows wiring connections in an orderly way. It
requires no power, and does no processing or regeneration of the traffic coming
through it. The IBM 8228 MAU (media access unit) is a common example of this
type of hub. More common today are active hubs, which contain circuitry that can
filter, amplify and control the traffic going through it.)

http://www.pcwebopedia.com/repeater.htm  (Repeater— A network device used to
regenerate or replicate a signal. Repeaters are used in transmission systems to
regenerate analog or digital signals distorted by transmission loss. Analog repeaters
frequently can only amplify the signal while digital repeaters can reconstruct a
signal to near its original quality. In a data network, a repeater can relay messages
between subnetworks that use different protocols or cable types. Hubs can operate
as repeaters by relaying messages to all connected computers. A repeater cannot do
the intelligent routing performed by bridges and routers.)

Hubs/Repeaters (continued)

http://www.compucom.com/trg/trg2i.html
http://www.pcwebopedia.com/repeater.htm


Switches

http://www.pcwebopedia.com/switch.htm  (switch— (1) In networks, a device that
filters and forwards packets between LAN segments. Switches operate at the data
link layer (layer 2) of the OSI Reference Model and therefore suport any packet
protocol. LANs that use switches to join segments are called switched LANs or, in
the case of Ethernet networks, switched Ethernet LANs.)

http://www.lantronix.com/htmfiles/mrktg/catalog/et.htm  (Information on network
switches.)

http://www.lantronix.com/htmfiles/mrktg/catalog/images/et_swded.gif  (Graphics,
switches and dedicated ethernet example.)

http://www.pcwebopedia.com/switch.htm
http://www.lantronix.com/htmfiles/mrktg/catalog/et.htm
http://www.lantronix.com/htmfiles/mrktg/catalog/images/et_swded.gif


Bridges

http://www.pcwebopedia.com/bridge.htm  (bridge- A device that connects two local-
area networks (LANs), or two segments of the same LAN. The two LANs being
connected can be alike or dissimilar. For example, a bridge can connect an Ethernet
with a Token-Ring network. Unlike routers, bridges are protocol -independent. They
simply forward packets without analyzing and re-routing messages. Consequently,
they’re faster than routers, but also less versatile.)

http://www.lantronix.com/htmfiles/mrktg/catalog/et.htm  ( Information on Bridges)

http://www.cisco.com/univercd/cc/td/doc/cisintwk/ito_doc/55144.htm  (Bridges
became commercially available in the early 1980s. At the time of their introduction,
bridges connected and enabled packet forwarding between homogeneous networks.
More recently, bridging between different networks has also been defined and
standardized…)

http://www.pcwebopedia.com/bridge.htm
http://www.lantronix.com/htmfiles/mrktg/catalog/et.htm
http://www.cisco.com/univercd/cc/td/doc/cisintwk/ito_doc/55144.htm


http://www.optimized.com/tech_cmp/bridge.html  (One common cause of confusion
in the networking world is the difference between a bridge and a router, and the
difference in the expected behavior of each. This essay will outline the reasons
bridges were created, define the expected behavior of a bridge, and finally, will close
with a concise definition of a bridge.)

Bridges (continued)

http://www.optimized.com/tech_cmp/bridge.html


Concentrators

http://www.pcwebopedia.com/concentrator.htm  (Concentrator— A type of multi-
plexor that combines multiple channels onto a single transmission medium in such a
way that all the individual channels can be simultaneously active. For example, ISPs
use concentrators to combine their dial-up modem connections onto faster T-1 lines
that connect to the Internet. Concentrators are also used in local-area networks
(LANs) to combine transmissions from a cluster of nodes. In this case, the concen-
trator is often called a hub or MAU.)

http://www.pcwebopedia.com/multiplexor.htm  (Multiplexor— A communications
device that multiplexes (combines) several signals for transmission over a single
medium. A demultiplexor completes the process by separating multiplexed signals
from a transmission line. Frequently a multiplexor and demultiplexor are combined
into a single device capable of processing both outgoing and incoming signals.)

http://www.pcwebopedia.com/concentrator.htm
http://www.pcwebopedia.com/multiplexor.htm


Modems
http://www.pcwebopedia.com/modem.htm  (Modem— Acronym for modulator-
demodulator. A modem is a device or program that enables a computer to transmit
data over telephone lines. Computer information is stored digitally, whereas infor-
mation transmitted over telephone lines is transmitted in the form of analog waves.
A modem converts between these two forms. (Note that ISDN telephone lines send
data digitally, so they do not require modems…)

http://www.rad.com/networks/1997/nettut/modem.html  (A modem is a device that
converts digital data originating from a terminal or computer, to analog signals used
by voice communication networks such as the telephone system. At one end, mo-
dems convert the digital pulses to audible tones and convert audio tones back to
digital pulses at the other.)

http://www.pcwebopedia.com/modem.htm
http://www.rad.com/networks/1997/nettut/modem.html


Network Operating Systems

http://www.pcwebopedia.com/network_operating_system_NOS.htm  (An operating
system that includes special functions for connecting computers and devices into a
local-area network (LAN). Some operating systems, such as UNIX and the Mac OS,
have networking functions built in. The term network operating system, however, is
generally reserved for software that enhances a basic operating system by adding
networking features. For example, some popular NOS’s for DOS and Windows
systems  include Novell Netware, Artisoft’s LANtastic, and Microsoft LAN Man-
ager.)

http://fcit.coedu.usf.edu/network/software.htm   (Unlike operating systems, such as
DOS and Windows95, that are designed for single users to control one computer,
network operating systems (NOS) coordinate the activities of multiple computers
across a network. The network operating system acts as a director to keep the net-
work running smoothly.)

http://fcit.coedu.usf.edu/network/nosprogs.htm#appleshare  (Examples of Network
Operating Systems with links.)

http://www.pcwebopedia.com/network_operating_system_NOS.htm
http://fcit.coedu.usf.edu/network/software.htm
http://fcit.coedu.usf.edu/network/nosprogs.htm#appleshare


Windows 95 Networking

Networks cannot operate without a powerful operating system. MS-DOS doesn’t
have any network capabilities of its own. Win 95 is a 32 bit operating system that
runs on PCs (IBM compatibles-DOS machines)

http://www.pcwebopedia.com/cgi-bin/
websearch.cgi?keywords=window+95+networking  (Links to Win95 networking.)

http://istweb.syr.edu/ist656/cbit/win95.html  (Extensive information on Win95
networking.)

http://www.windows95.com/connect/lan.html  (Win 95 Networking Tutorial-step-by-
step)

http://www.windows95.com/connect/slip.html  (Win 95 SLIP connection tutorial)

http://www.windows95.com/connect/ppp.html  (Win 95 PPP connection tutorial)

http://www.pcwebopedia.com/cgi-bin/websearch.cgi?keywords=window+95+networking
http://istweb.syr.edu/ist656/cbit/win95.html
http://www.windows95.com/connect/lan.html
http://www.windows95.com/connect/slip.html
http://www.windows95.com/connect/ppp.html


Windows 95 Networking (continued)

http://www.annoyances.org/win95/registry.html  (The Registry is a database of all
the settings for Windows95. It is contained in two hidden files in your Windows
directory, called USER.DAT and SYSTEM.DAT. The following is a collection of
information, tips, and troubleshooting techniques involving the Windows95 Regis-
try.)

http://fcit.coedu.usf.edu/network/nosprogs.htm#appleshare  (Examples of Network
Operating Systems with links.)

http://www.annoyances.org/win95/registry.html
http://fcit.coedu.usf.edu/network/nosprogs.htm#appleshare


Windows NT Networking
http://www.pcwebopedia.com/Windows_NT.htm  (Windows NT OS— The most
advanced version of the Windows operating system. Windows NT is a 32-bit operat-
ing system that supports preemptive multitasking.  There are actually two versions
of Windows NT: Windows NT Server, designed to act as a server in networks, and
Windows NT Workstation for stand-alone or client workstations.)

http://www.indirect.com/www/ceridgac/ntsite.html  (Gateway to Microsoft Windows
NT® Information)

http://www.yahoo.com/Computers_and_Internet/Operating_Systems/
Microsoft_Windows /Windows_NT/  (Yahoo!’s directory of Windows NT.)

http://www.cit.ac.nz/smac/winnt/defaultm.htm  (This on-line course covers Windows
NT Server 4.0, networking components such as bridges, routers, switches, adapters
and other network components. Course notes cover installation, security, users,
groups, printing, disaster recovery and other network associated topics.)  Note:
“ Although this site is intended primarily for individuals interested in NT Server 4.0
application, there is much very good general information about networking.” GDS

http://www.pcwebopedia.com/Windows_NT.htm
http://www.indirect.com/www/ceridgac/ntsite.html
http://www.yahoo.com/Computers_and_Internet/Operating_Systems/Microsoft_Windows /Windows_NT/
http://www.cit.ac.nz/smac/winnt/defaultm.htm


Macintosh/Apple Networking

http://www.pcwebopedia.com/LocalTalk.htm  (The cabling scheme supported by the
AppleTalk network protocol for Macintosh computers. Most  local-area networks
that use AppleTalk, such as TOPS, also conform to the LocalTalk cable system. Such
networks are sometimes called LocalTalk networks. Although LocalTalk networks
are relatively slow, they are popular because they are easy and inexpensive to install
and maintain. An alternative cabling scheme that is faster is Ethernet.)

http://www.dayna.com/dayna/solutions/tutorials/macnettut.html  (Practical informa-
tion on Mac Networking.)

http://support.baynetworks.com/library/tpubs/html/router/soft1100/114048A/
4048A_12.HTM  (The AppleTalk network system, developed by Apple Computer
Inc., lets you communicate and share resources (such as printers or file servers) with
other Apple and non-Apple users. Educational Networking)

http://www.pcwebopedia.com/LocalTalk.htm
http://www.dayna.com/dayna/solutions/tutorials/macnettut.html
http://support.baynetworks.com/library/tpubs/html/router/soft1100/114048A/


Macintosh/Apple Networking (continued)

http://www.itc.virginia.edu/itcweb/help/software/mac/docs/classicnw/
classic_networking.html  (Macintosh computers have had the ability to “network”
or communicate with other computers since the introduction of the Macintosh
operating system 7. System 7’s built in networking capabilities allow the user to
share files from one computer to another by means of the AppleTalk protocol.)

http://www.itc.virginia.edu/itcweb/help/software/mac/docs/classicnw/classic_networking.html


ISO/OSI Network Model

http://www.pcwebopedia.com/cgi-bin/websearch.cgi?keywords=ISO%2FOSI  (ISO/
OSI- Short for International Organization for Standardization. Not that ISO is not
an acronym; instead, the name derives from the greek word iso, which means equal.
Founded in 1946, ISO is an international organization composed of national stan-
dards bodies from over 75 countries. For example, ANSI (American National Stan-
dards Institute) is a member of ISO. ISO has defined a number of important com-
puter standards, the most significant of which is perhaps OSI (Open Systems Inter-
connection), a standardized architecture for designing networks.)

http://www.interworks.org/conference/IWorks96/sessions/TCPtutorial/#intro  (Infor-
mation, graphics on the ISO/OSI Network Model.)

http://www.rad.com/networks/1997/nettut/protocols.html  (OSI seven layers
model—In order to simplify the design and implementation of protocols, designers
have decided to design a set of protocols, each has different responsibilities instead
of one protocol responsible for all forms of communication. The set of protocols is
called a Protocol Suite, and it cover all forms of communication as needed.)

http://www.pcwebopedia.com/cgi-bin/websearch.cgi?keywords=ISO%2FOSI
http://www.interworks.org/conference/IWorks96/sessions/TCPtutorial/#intro
http://www.rad.com/networks/1997/nettut/protocols.html


http://www.rad.com/networks/1994/osi/intro.htm  (Modern computer networks are
designed in a highly structured way. To reduce their design complexity, most net-
works are organized as a series of layers, each one built upon its predecessor. The
OSI Reference Model is based on a proposal developed by the International Stan-
dards Organization (ISO). The model is called ISO OSI (Open systems Interconnec-
tion) Reference Model because it deals with connecting open systems - that is, sys-
tems that are open for communication with other systems.)

ISO/OSI Network Model (continued)

http://www.rad.com/networks/1994/osi/intro.htm


PROTOCOLS

All communications between devices require that the devices agree on the format of
the data. The set of rules defining a format is called a protocol. At the very least, a
communications protocol must define the following: rate of transmission (in baud or
bps) whether transmission is to be synchronous or asynchronous whether data is to
be transmitted in half-duplex or full-duplex mode. (definition courtesy of Sandy Bay
Software’s Webopaedia.)

http://www.pcwebopedia.com/protocol.htm  (Protocol definition and related links.)

http://www.pcwebopedia.com/IEEE_802_standards.htm  (IEEE 802 standards
related to Networking)

http://www.ieee.org/  (IEEE Homepage— THE INSTITUTE OF ELECTRICAL
AND ELECTRONICS ENGINEERS, INC.)

http://www.alaska.net/~research/Net/protocols.htm  (All communications between
devices require that the devices agree on the format of the data.)



http://fcit.coedu.usf.edu/network/protocol.htm  (A protocol is a set of rules that
governs the communications between computers on a network. These rules include
guidelines that regulate the following characteristics of a network: access method,
allowed physical topologies, types of cabling, and speed of data transfer.)

http://www.rad.com/networks/1997/nettut/protocols.html  (Networks [hardware]
provide computers the basic ability of transferring bits from one computer to an-
other. In order to use networks we need a set of rules which all of the network’s
member agree on, that is a protocol.

Communication Protocol is a  standard designed to specify how computers interact
and exchange messages. Protocol usually  specifies: The format of the messages. how
to handle errors.)

http://www.epm.ornl.gov/~sgb/OP.html  (ORNL NETWORK RESEARCH NAVI-
GATOR Other Protocols Page)

PROTOCOLS (continued)



TCP/IP
What is TCP/IP?
Two separate protocols, independent of each other

TCP
Transmission Control Protocol, defines the protocol for one host (host application) to
talk to another. Layer four of the OSI/ISO model. TCP is connection oriented. Uses
PAR (positive Ack with re-transmission). Treats data as a stream.

IP
Internet Protocol, defines the protocol that gateways use to identify networks, and
paths to networks and hosts. Handles the routing of between networks. Layer three
of the OSI/ISO model. IP is a connectionless protocol Treats all data as datagrams.



http://www.pcwebopedia.com/TCP_IP.htm  (TCP/IP— Acronym for Transmission
Control Protocol/Internet Protocol, the suite of communications protocols used to
connect hosts on  the Internet. TCP/IP uses several protocols, the two main ones
being TCP and IP. TCP/IP is built into the UNIX operating system and is used by
the Internet, making it the de facto standard for transmitting data over networks.
Even network operating systems that have their own protocols, such as Netware,
also support TCP/IP.)

http://www.interworks.org/conference/IWorks96/sessions/TCPtutorial/#intro

http://www.interworks.org/conference/IWorks96/sessions/TCPtutorial/  (TCP/IP for
Idiots Tutorial.)

TCP/IP  (continued)

http://www.pcwebopedia.com/TCP_IP.htm
http://www.interworks.org/conference/IWorks96/sessions/TCPtutorial/#intro
http://www.interworks.org/conference/IWorks96/sessions/TCPtutorial/


Ethernet

http://www.pcwebopedia.com/Ethernet.htm  (A local-area network (LAN) protocol
developed by Xerox Corporation in cooperation with DEC and Intel in 1976.)

http://www.rad.com/networks/1997/nettut/ethernet.html  (The Ethernet is, today,
the de-facto hardware standard for local area networks.  Ethernet (Version 2) and
the very similar IEEE 802.3 standard define the physical and link layers of carrier
sense multiple access/collision detection (CSMA/CD) LANs.  In CSMA/CD LANs, all
stations can access the network at any time.  Before sending data, each station must
“listen” to the network to see if it is already in use.  Data is sent only if the station
doesn’t “hear” any data being sent.  Collision, is a situation where two stations
detect silence on the network and send data at the same time.  To overcome collision
problems, Ethernet hardware is equipped with collision detection sensors.  When-
ever a collision is detected, the colliding data is ignored, at the stations that origi-
nally sent the data, will resend it.)

http://fiddle.ee.vt.edu/courses/ee4984/Projects1997/arnett_budd.html  (Fast
Ethernet or ATM?)

http://www.pcwebopedia.com/Ethernet.htm
http://www.rad.com/networks/1997/nettut/ethernet.html
http://fiddle.ee.vt.edu/courses/ee4984/Projects1997/arnett_budd.html


http://www.xlnt.com/gigabit_faq.html  (Gigabit Ethernet FAQs —No matter what
you call it, one billion bits, 10(9) bits, or 10 x 10 x 10Mbits per second, gigabit means
fast.)

http://pclt.cis.yale.edu/pclt/comm/ether.htm  (Ethernet Tutorial)

http://www.lantronix.com/htmfiles/mrktg/catalog/et.htm  (Excellent Ethernet Tuto-
rial)

http://www.ots.utexas.edu/ethernet/  (This web site provides an extensive collection
of information about Ethernet (IEEE 802.3) local area network technology, includ-
ing the original 10-Mbps system, the 100-Mbps Fast Ethernet system, and Gigabit
Ethernet.)

Ethernet (continued)

http://www.xlnt.com/gigabit_faq.html
http://pclt.cis.yale.edu/pclt/comm/ether.htm
http://www.lantronix.com/htmfiles/mrktg/catalog/et.htm
http://www.ots.utexas.edu/ethernet/


ISDN

http://www.pcwebopedia.com/ISDN.htm  (ISDN— Abbreviation of integrated
services digital network, an international communications standard for sending
voice, video, and data over digital telephone lines. ISDN requires special metal wires
and supports data transfer rates of 64 Kbps  (64,000 bits per second). Most ISDN
lines offered by telephone companies give you two lines at once data to give you data
rates of 128 Kbps, four or five times the data rate provided by today’s fastest mo-
dems…)

http://www.ziplink.net/~ralphb/ISDN/index.html  (ISDN, which stands for Inte-
grated Services Digital Network, is a system of digital phone connections which has
been available for over a decade. This system allows data to be transmitted simulta-
neously across the world using end-to-end digital connectivity.)

http://www.cis.ohio-state.edu/~fine/ISDN/  (Described here are the basics of ISDN,
including much practical information for the consumer, as well as some fairly techni-
cal descriptions of ISDN, and finally some discussion on where ISDN is going in the

http://www.pcwebopedia.com/ISDN.htm
http://www.ziplink.net/~ralphb/ISDN/index.html
http://www.cis.ohio-state.edu/~fine/ISDN/


future.)
http://www.isdnshop.com/isdn-basics.html  (What is ISDN? An Understandable
Explanation.)

http://www.pacbell.com/products/business/fastrak/networking/isdn/info/isdn-guide/
isguide-1.html  (A commercial site, but good graphics)

http://www.strom.com/awards/13.html  (Some of the difficulties involved with ISDN)

http://www.alumni.caltech.edu/~dank/isdn/  (What is ISDN, anyway?, A Tutorial)

ISDN (continued)

http://www.isdnshop.com/isdn-basics.html
http://www.pacbell.com/products/business/fastrak/networking/isdn/info/isdn-guide/isguide-1.html
http://www.strom.com/awards/13.html
http://www.alumni.caltech.edu/~dank/isdn/


ATM

Short for Asynchronous Transfer Mode, a network technology based on transferring
data in cells or packets of a fixed size. The cell used with ATM is relatively small
compared to units used with older technologies. The small, constant cell size allows
ATM equipment to transmit video, audio, and computer data over the same net-
work, and assure that no single type of data hogs the line.  Current implementations
of ATM support data transfer rates of from 25 to 622 Mbps (megabits per second).
This compares to a maximum of 100 Mbps for Ethernet, the current technology used
for most LANs.  Some people think that ATM holds the answer to the Internet
bandwidth problem, but others are skeptical. ATM creates a fixed channel, or route,
between two points whenever data transfer begins. This differs from TCP/IP, in
which messages are divided into packets and each packet can take a   different route
from source to destination. This difference makes it easier to track and bill data
usage across an ATM network, but it makes it less adaptable to sudden surges in
network traffic.



http://www.pcwebopedia.com/ATM.htm  (Short for Asynchronous Transfer Mode, a
network technology based on transferring data in cells or packets of a fixed size. The
cell used with ATM is relatively small compared to units used with older technolo-
gies. The small, constant cell size allows ATM equipment to transmit video, audio,
and computer data over the same network, and  assure that no single type of data
hogs the line. Current implementations of ATM support data transfer rates of from
25 to 622 Mbps (megabits per second). This compares to a maximum of 100 Mbps
for Ethernet, the current technology used for most LANs.)

http://www.sandybay.com/cgi-bin/h.cgi?keywords=atm+acronyms&startint=7&
startext=8  (Great links to ATM related information.)

http://fiddle.ee.vt.edu/courses/ee4984/Projects1997/arnett_budd.html  (Fast
Ethernet or ATM?)

http://www.alaska.net/~research/Net/ATM.htm  (A very good place to begin study of
ATM. This site has  a large number of good links.)

ATM (continued)

http://www.pcwebopedia.com/ATM.htm
http://www.sandybay.com/cgi-bin/h.cgi?keywords=atm+acronyms&startint=7&startext=8
http://fiddle.ee.vt.edu/courses/ee4984/Projects1997/arnett_budd.html
http://www.alaska.net/~research/Net/ATM.htm


http://www.3com.com/nsc/500374b.html ( A great ATM Tutorial with excellent
graphics)

http://www.npac.syr.edu/users/dpk/ATM_Knowledgebase/getting_started.html ( An
ATM primer)

http://www.atmforum.com/atmforum/library/library.html (The ATM Forum offers
an array of educational and other informational material. The scope of the materials
includes ATM technical applications, end user and marketing topics from many
regions.)

http://juggler.lanl.gov/lanp/atm.tutorial.html  (This tutorial is an attempt to qualita-
tively present the ATM concepts, and to introduce it gently to readers unfamiliar
with the subject. The purpose of this writeup is to bring interested readers up to
speed on what the heck is this “ATM”.)

ATM (continued)

http://www.3com.com/nsc/500374b.html
http://www.npac.syr.edu/users/dpk/ATM_Knowledgebase/getting_started.html
http://www.atmforum.com/atmforum/library/library.html
http://juggler.lanl.gov/lanp/atm.tutorial.html


http://ganges.cs.tcd.ie/4ba2/atm/  (ATM is a protocol that transmits data as fixed
sized packets . This is the culmination of all the developments in switching and
transmission of data in the last twenty years.)

http://www.cs.tamu.edu/research/realtime/atm.html  (ATM Web, In-depth informa-
tion.)

http://www.npac.syr.edu/users/dpk/ATM_Knowledgebase/ATM-technology.html
(Asychronous Transfer Mode (ATM) Technology Web Knowledgebase, Extensive
site, “tons” of information.)

ATM (continued)

http://ganges.cs.tcd.ie/4ba2/atm/
http://www.cs.tamu.edu/research/realtime/atm.html
http://www.npac.syr.edu/users/dpk/ATM_Knowledgebase/ATM-technology.html


Protocols

http://www.pcwebopedia.com/protocol.htm  (Protocols—All communications be-
tween devices require that the devices agree on the format of the data. The set of
rules defining a format is called a protocol. At the very least, a communications
protocol must define the following: rate of transmission (in baud or bps) whether
transmission is to be synchronous or asynchronous whether data is to be transmitted
in half-duplex or full-duplex mode. (definition courtesy of Sandy Bay Software’s
Webopaedia.)

http://www.freesoft.org/CIE/Topics/5.htm  (Douglas Comer defines a protocol as “a
formal description of message formats and the rules two or more machines must
follow to exchange those messages.”)

http://www.pcwebopedia.com/IEEE_802_standards.htm  (IEEE 802 standards related
to Networking)

http://www.ieee.org/  (IEEE Homepage— THE INSTITUTE OF ELECTRICAL AND
ELECTRONICS ENGINEERS, INC.)

http://www.pcwebopedia.com/protocol.htm
http://www.freesoft.org/CIE/Topics/5.htm
http://www.pcwebopedia.com/IEEE_802_standards.htm
http://www.ieee.org/


Protocols (continued)

http://www.alaska.net/~research/Net/protocols.htm  (All communications between
devices require that the devices agree on the format of the data.)

http://fcit.coedu.usf.edu/network/protocol.htm  (A protocol is a set of rules that
governs the communications between computers on a network. These rules include
guidelines that regulate the following characteristics of a network: access method,
allowed physical topologies, types of cabling, and speed of data transfer.)

http://www.rad.com/networks/1997/nettut/protocols.html  (Networks [hardware]
provide computers the basic ability of transferring bits from one  computer to an-
other. In order to use networks we need a set of rules which all of the network’s
member agree on, that is a protocol.

http://www.epm.ornl.gov/~sgb/OP.html  (ORNL NETWORK RESEARCH NAVIGA-
TOR Other Protocols Page)

http://www.alaska.net/~research/Net/protocols.htm
http://fcit.coedu.usf.edu/network/protocol.htm
http://www.rad.com/networks/1997/nettut/protocols.html
http://www.epm.ornl.gov/~sgb/OP.html


Topologies/LAN/WAN
Topologies

http://www.pcwebopedia.com/topology.htm  (The shape of a local-area network
(LAN). There  are three principal topologies used in LANs-bus, ring, and star…)

http://www.lantronix.com/images/et_topo.gif  (Excellent graphics on basic topolo-
gies)

http://fcit.coedu.usf.edu/network/topology.htm  (There are two types of topology:
physical and logical. The physical topology of a network refers to the configuration
of cables, computers, and other peripherals. Logical topology is the method used to
pass the information between workstations.)

http://www.rad.com/networks/1997/nettut/token_ring.html  (Token Ring, FIDDI
Networks. Nice animations.)

http://indy.fccj.cc.fl.us/lsf/basic/Topo-01.html  (Topologies Overview, Easy to under-
stand)

http://www.pcwebopedia.com/topology.htm
http://www.lantronix.com/images/et_topo.gif
http://fcit.coedu.usf.edu/network/topology.htm
http://www.rad.com/networks/1997/nettut/token_ring.html
http://indy.fccj.cc.fl.us/lsf/basic/Topo-01.html


Topologies/LAN/WAN (continued)

LANs

http://www.pcwebopedia.com/local_area_network_LAN.htm  (LAN— A computer
network that spans a relatively small area. Most LANs are confined to a single
building or group of buildings. However, one LAN can be connected to other LANs
over any distance via telephone lines and radio waves. A system of LANs connected
in this way is called a wide-area network (WAN)…)

http://web.syr.edu/~jmwobus/compages/whatisalan.html  (What is a LAN?)

http://web.syr.edu/~jmwobus/compages/comfaqs/lan-glossary.html  (LAN Glossary)

http://www.pcwebopedia.com/local_area_network_LAN.htm
http://web.syr.edu/~jmwobus/compages/whatisalan.html
http://web.syr.edu/~jmwobus/compages/comfaqs/lan-glossary.html


Topologies/LAN/WAN (continued)

WANs

http://www.pcwebopedia.com/wide_area_network_WAN.htm  (A computer network
that spans a relatively large geographical area. Typically, a WAN consists of two or
more local-area networks (LANs). Computers connected to a wide-area network are
often connected through public networks, such as the telephone system. They can
also be connected through leased lines or satellites. The largest WAN in existence is
the Internet.)

http://www.pcwebopedia.com/wide_area_network_WAN.htm


Educational Networking/K-12

"The Information Age is upon us. Daily we are faced with the need to acquire more
knowledge in less time. Educators are faced with the monumental task of finding new
and more efficient means to educate the masses. The following links have been com-
piled to provide knowledge that will help us make more informed decisions on how to 
use technology and other resources for the task we face." GDS

http://www.nap.edu/readingroom/books/techgap/navigate.cgi  (By all means! Exam-
ine this site! “When schools get wired, the educational possibilities are endless.”)

http://fcit.coedu.usf.edu/network/  (Includes advantages and disadvantages of school
networks., Produced by the Florida Center for Instructional Technology College of
Education, University of South Florida, Tampa, FL © 1997)

http://www.asante.com/education_primer/intro.html  (Educators Guide to Network-
ing, Information on emerging and established academic networks, as well as net-
work basics.)

http://www.nap.edu/readingroom/books/techgap/navigate.cgi
http://www.asante.com/education_primer/intro.html
George D. Smith
These are some of the best sites that I have found concerning networking and education. There is information available for virtually every aspect from moral and social issues to technical solutions and considerations.



Educational Networking/K-12 (continued)

http://www.capecod.net/schrockguide/  (A great link to Kathy Schrock’s Guide for
Educators. Hundreds of related to education links and the internet or networking.)

http://falcon.jmu.edu/~ramseyil/network.htm  (A good site with many links related
to networking in the educational environment. Great Resource.)

http://www.ed.uiuc.edu/People/YJ/Jun-EdNet-URLs.html  (This page contains
various URLs related to educational networking.)

http://pixel.cs.vt.edu/k12.html  (K-12 Networking information.)

http://rpcp.mit.edu/Pubs/net_k12/abstract.html  (Can download PDF, Networking
K-12 Schools: Architecture Models and Evaluation of Costs and Benefits. Thesis
submitted to the Sloan School of Management and the Technology and Policy Pro-
gram)

http://www.capecod.net/schrockguide/
http://falcon.jmu.edu/~ramseyil/network.htm
http://www.ed.uiuc.edu/People/YJ/Jun-EdNet-URLs.html
http://pixel.cs.vt.edu/k12.html
http://rpcp.mit.edu/Pubs/net_k12/abstract.html


Educational Networking/K-12 (continued)

http://k12.cnidr.org/nctt/black.html  (Outline of Factors For Success in K-12 Net-
working: Observations From the Boulder Valley Internet Project.)

http://www.xnet.com/~lamont/thesis/Introduction.html  (A Guide to Networking a
K-12 School District: by Bradley H. Lamont.)

http://ousd.k12.ca.us/netday/links/refs/AppendixD-.html  (K-12 Networking Re-
sources.)

http://pen1.pen.k12.va.us/go/techbook/toc.shtml  (The K-12 Technology Handbook –
Electronic, This is a great site with “tons” of pertinent links.)

http://www.cde.ca.gov/ftpbranch/retdiv/k12/ntpg/  (California Dept. of Education
K-12 Technology Planning Guide)

http://tecfa.unige.ch/edu-comp/WWW-VL/eduVR-page.html#Introduction  (This
page is basically “MUD” oriented because (so far) that is how educational interac-
tive multi-user cyberspaces have been implemented…)

http://k12.cnidr.org/nctt/black.html
http://www.xnet.com/~lamont/thesis/Introduction.html
http://ousd.k12.ca.us/netday/links/refs/AppendixD-.html
http://pen1.pen.k12.va.us/go/techbook/toc.shtml
http://www.cde.ca.gov/ftpbranch/retdiv/k12/ntpg/
http://tecfa.unige.ch/edu-comp/WWW-VL/eduVR-page.html#Introduction


General Network Information

http://www.pcwebopedia.com/network.htm  (Networking— A group of two or more
computer systems linked together. There are many types of computer networks,
including:  local-area networks (LANs) : The computers are geographically close
together (that is, in the same building). wide-area networks (WANs):  The comput-
ers are farther apart and connected by telephone lines or radio waves…)

http://www.rad.com/networks/tutorial.htm  (The documents that can be reached
from this page are student projects. They were prepared by students in courses
taught at Tel Aviv University and the Technion, Israel Institute of Technology, by Dr.
Debby Koren, Technology Consultant at RAD Data Communications.)

http://www.rad.com/networks/1997/nettut/mainmenu.html  (Networking for dum-
mies, a student production.)

http://www8.zdnet.com/pcmag/pclabs/network/network.htm  (PC Mag reviews
networking.)

http://www.pcwebopedia.com/network.htm
http://www.rad.com/networks/tutorial.htm
http://www.rad.com/networks/1997/nettut/mainmenu.html
http://www8.zdnet.com/pcmag/pclabs/network/network.htm


Overview of the WWW

http://www.pcwebopedia.com/Internet.htm  (Internet— A global web connecting
more than a million computers. Currently, the Internet has more than 30 million
users worldwide, and that number is growing rapidly. More than 100 countries are
linked into exchanges of data, news and opinions…)

http://www.cio.com/WebMaster/sem2_home.html  (If you have been doing some
surfing and finding all sorts of interesting things on the Web - but you are not quite
sure how it all works - this is the place for you!)

http://www.cumbria.com/idemo/frameset.htm  (Internet Demonstrator-Good infor-
mation on various aspects of the Internet.)

http://www.dei.isep.ipp.pt/docs/arpa.html  (History— The “Open” History of the
ARPANET/Internet By Michael Hauben, hauben@columbia.edu)

http://www.pcwebopedia.com/Internet.htm
http://www.cio.com/WebMaster/sem2_home.html
http://www.cumbria.com/idemo/frameset.htm
http://www.dei.isep.ipp.pt/docs/arpa.html


Internet Tutorials

http://www.pcwebopedia.com/Internet.htm  (Many links to tutorials and related
information.)

http://www.nlm.nih.gov/pubs/staffpubs/rodgers/internet_course/  (NLM Medical
Informatics Mini-Course: The Internet)

http://www.cisco.com/cpress/data/cpress/design/ira/1ispint.htm  (Abundant informa-
tion on origin and present day internet.)

http://www.pcwebopedia.com/Internet.htm
http://www.nlm.nih.gov/pubs/staffpubs/rodgers/internet_course/
http://www.cisco.com/cpress/data/cpress/design/ira/1ispint.htm


WWW Glossaries/Dictionaries

Are the millions of technical terms, acronyms and definitions causing undue stress
and confusion? The following links have been compiled to give you the best tools
available. Relax and enjoy!

http://www.pcwebopaedia.com  (PC WEBOPÆDIA The #1 source for accurate, up-
to-date information about computers.) This is an excellent search utility with great
related links.

http://www.interforce.com/i3spinff/technof/glossary.html#a  (This Glossary of Tele-
communications and Internetworking Terms has been compiled for your reference
by Interforce Information Inc. Visit Us At The VOICE)

http://www.dfi.aau.dk/~pbp/nfcab/atm_glos.htm  (ATM Glossary and Acronyms.)

http://www.windows95.com/connect/glossary.html  (Internet Hyper-Glossary)

http://www.pcwebopaedia.com
http://www.interforce.com/i3spinff/technof/glossary.html#a
http://www.windows95.com/connect/glossary.html


WWW Glossaries/Dictionaries (continued)

http://www.mtnds.com/af/  (Look up more than 42,000 acronyms and meanings. A
searchable database containing common acronyms about computers, technology
telecommunications, and the military.)

http://www.yahoo.com/Reference/Dictionaries/Computing_Dictionaries/  (Links to
dictionaries, acronyms, computer and network terms. Spanish translations avail-
able.)

http://www.lantronix.com/htmfiles/mrktg/catalog/glossary.htm  (This should be the
first stop for Network and related glossaries. A super Site!)

http://www.lantronix.com/htmfiles/mrktg/catalog/glossary.htm  (A good general list
of related network terms)

http://web.syr.edu/~jmwobus/compages/comfaqs/lan-glossary.html  (LAN Glossary)

http://www.mtnds.com/af/
http://www.yahoo.com/Reference/Dictionaries/Computing_Dictionaries/
http://www.lantronix.com/htmfiles/mrktg/catalog/glossary.htm
http://www.lantronix.com/htmfiles/mrktg/catalog/glossary.htm
http://web.syr.edu/~jmwobus/compages/comfaqs/lan-glossary.html


References/Resources/Reviews

The following is a list of a portion of the books used in the preparation of this Re-
source Guide. Even though a number of the following are not referenced directly,
they were of great value in developing a broad understanding of this vast subject
(Networking). All are excellent choices to buy or browse.

(1)    Charles, Jr., Gerald T. (1997) LAN Blueprints. New York: McGraw-Hill

“Technical details in easy to understand terms. A good engineering guide. It con-
tains many network blueprints and an electronic version on disks.”

(2)    Kober, Buechel &Baecker. (1996) Win95 Rx Solve your own Win95 Computer
Problems Easily. NewYork: Abacus

“Great graphics, easy to understand instructions, contains a CD-ROM. A great buy
or resource for Win95 enthusiasts.”



 References/Resources/Reviews (continued)

(3)    Minoli, Daniel. (1997) Internet and Intranet Engineering Technologies, Proto-
cols, and Applications. New York: McGraw-Hill. p. 28

“This books takes a look at current and future technologies (Networking) with the
idea of helping companies develop strategies that will take advantage of cutting-edge
technologies.”
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On-Line Exam

The answers for the following questions may be found within the body of this Resource Guide or within
the WWW links. This exam can be taken and submitted electronically via the WWW.

Name: Date:

Class:

1: Your company uses both Ethernet and token-ring LAN's in the same building. Users need
access to resources and the ability to transmit data between the LAN's.
Which device would you use to enable communications between dissimilar LAN's that use
different protocols?

      Bridge
      Router
      Gateway
      Repeater

2: Which layers of the OSI model are managed by a network protocol such as Microsoft
NetBEUI?

      network and transport.

      physical and data link.

      transport and session.

      media access control and logical link control.

3: What is the purpose of the token in a network that employs a media access control
method based on the IEEE 802.5 specification?

    Token passing provides higher throughput than CSMA/CD when twisted-pair wiring
     is used.

    The station that holds the token is allowed to transmit a message on the network.

    The station that hold the token has the highest priority on the network.

    A token contains information that is used to route messages between rings.

George D. Smith
Remember that this guide must be running in your web browser and on line to submit this exam.

Depending on the computer you use, you may want to view this exam using the menu option View/Fit Width and use the scroll bar at the right of the page or thumbnails at the left.

To fill in this exam, click mouse in the appropriate box and type the information designate,

To answer questions: click mouse in desired box, this will check that box. Click mouse again to clear box or use the reset button at the end of this exam to clear all entries.
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4: What does the transport protocol do?

    It defines how data should be presented to the next receiving layer, packages the data
    accordingly, and then passes the data to the application through the session layer
    interface.

    It provides low-level access to the network adapters by providing data transmission
    support and some basic adapter management functions.

    It supports communications between applications on different computers by creating
    sessions, defining data-exchange formats, and providing application-support services.

    It is responsible for establishing logical names on the network, establishing connections
    between two logical names on the network, and supporting reliable data transfer 

    between computers that have established a session.
    

5: Why does a high number of broadcast messages adversely affect overall network
performance?

     Each broadcast message requires an acknowledgment packet from every computer
     on the network.

     No computer on the network can transmit data until each broadcast message has been
     acknowledged by every computer on the network.

     Broadcast messages are automatically routed to every segment of a LAN.

     Every computer on the network must process each broadcast message.

6: In your company, 2 Ethernet Networks are connected with a router. All network
connections run TCP/IP. Your new client computer can access only the computers on your
side of the router. All other computers are able to access each other.
What is the most likely cause of the problem?

     Incorrect termination of the destination network.

     Defective network adapter in the router.

     Incorrect subnet mask on your client computer.

     Malfunctioning repeater.



7: Bridges offer performance improvements when used in diverse or scattered workgroups,
where the majority of access occurs outside of the local segment.

     TRUE

     FALSE

8: Bridges operate at the MAC layer (layer 2 of the OSI model).

     TRUE

     FALSE

9: Most routers can also act as bridges.

     TRUE

     FALSE

10: Hubs connect workstations using a physical bus topology.

      TRUE

      FALSE

The above questions are actual examples of Test questions: Courtesy of
http://www.cit.ac.nz/smac/winnt/defaultm.htm

11:  A bridge can connect two dissimilar LANs. For example: Ethernet and Token Ring.

       TRUE

       FALSE

12:  A concentrator uses a form of demultiplexing to combine  transmissions.

       TRUE

       FALSE

http://www.cit.ac.nz/smac/winnt/defaultm.htm


13: One of the strengths that has always been associated with MS-DOS is its built in
networking capabilities.

      TRUE

      FALSE

14: Macintosh computers ability to network began with the System 7 OS.

      TRUE

      FALSE

15:  A protocol is a set of rules that govern how computers on a network communicate.

      TRUE

      FALSE        (SUBMIT EXAM Click Button)    (RESET FORM CLICK Here)
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