What is a Network?

A network consists of two or more computers that are linked in order to share
resources (such as printers and CDs), exchange files, or allow electronic
communications. The computers on a network may be linked through cables,
telephone lines, radio waves, satellites, or infrared light beams.

Two very common types of networks include:

. Local Area Network (LAN)
« Wide Area Network (WAN)

You may also see references to a Metropolitan Area Networks (MAN), a Wireless
LAN (WLAN), or a Wireless WAN (WWAN).

Local Area Network

A Local Area Network (LAN) is a network that is
confined to a relatively small area. It is generally
limited to a geographic area such as an Office,
school, or building.

Computers connected to a network are broadly
categorized as servers or workstations. Servers
are generally not used by humans directly, but
rather run continuously to provide "services" to
the other computers (and their human users) on
the network. Services provided can include
printing and faxing, software hosting, file storage
and sharing, messaging, data storage and
retrieval, complete access control (security) for
the network's resources, and many others.
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Workstations are called such because they typically do have a human user which
interacts with the network through them. Workstations were traditionally considered a
desktop, consisting of a computer, keyboard, display, and mouse, or a laptop, with
integrated keyboard, display, and touchpad. With the advent of the tablet computer,
and the touch screen devices such as iPad and iPhone, our definition of workstation
is quickly evolving to include those devices, because of their ability to interact with
the network and utilize network services.

Servers tend to be more powerful than workstations, although configurations are
guided by needs. For example, a group of servers might be located in a secure area,
away from humans, and only accessed through the network. In such cases, it would
be common for the servers to operate without a dedicated display or keyboard.
However, the size and speed of the server's processor(s), hard drive, and main
memory might add dramatically to the cost of the system. On the other hand, a
workstation might not need as much storage or working memory, but might require
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an expensive display to accommodate the needs of its user. Every computer on a
network should be appropriately configured for its use.

On a single LAN, computers and servers may be connected by cables or wirelessly.
Wireless access to a wired network is made possible by wireless access points
(WAPs). These WAP devices provide a bridge between computers and networks. A
typical WAP might have the theoretical capacity to connect hundreds or even
thousands of wireless users to a network, although practical capacity might be far
less.

Nearly always servers will be connected by cables to the network, because the cable
connections remain the fastest. Workstations which are stationary (desktops) are
also usually connected by a cable to the network, although the cost of wireless
adapters has dropped to the point that, when installing workstations in an existing
facility with inadequate wiring, it can be easier and less expensive to use wireless for
a desktop.

See the Topology, Cabling, and Hardware sections of this tutorial for more
information on the configuration of a LAN.

Wide Area Network
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A WAN is complicated. It uses multiplexers, bridges, and routers to connect local
and metropolitan networks to global communications networks like the Internet. To
users, however, a WAN will not appear to be much different than a LAN.
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Advantages of Installing a School Network

User access control.
Modern networks almost always have one or more servers which allows
centralized management for users and for network resources to which they
have access. User credentials on a privately-owned and operated network
may be as simple as a user name and password, but with ever-increasing
attention to computing security issues, these servers are critical to ensuring
that sensitive information is only available to authorized users.

Information storing and sharing.
Computers allow users to create and manipulate information. Information
takes on a life of its own on a network. The network provides both a place to
store the information and mechanisms to share that information with other
network users.

Connections.
Administrators, instructors, and even students and guests can be connected
using the campus network.

Services.
The school can provide services, such as registration, school directories,
course schedules, access to research, and email accounts, and many others.
(Remember, network services are generally provided by servers).

Internet.
The school can provide network users with access to the internet, via an
internet gateway.

Computing resources.
The school can provide access to special purpose computing devices which
individual users would not normally own. For example, a school network might
have high-speed high quality printers strategically located around a campus
for instructor or student use.

Flexible Access.
School networks allow students to access their information from connected
devices throughout the school. Students can begin an assignment in their
classroom, save part of it on a public access area of the network, then go to
the media center after school to finish their work. Students can also work
cooperatively through the network.

Workgroup Computing.
Collaborative software allows many users to work on a document or project
concurrently. For example, educators located at various schools within a
county could simultaneously contribute their ideas about new curriculum
standards to the same document, spreadsheets, or website.
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Disadvantages of Installing a School Network

Expensive to Install.
Large campus networks can carry hefty price tags. Cabling, network cards,
routers, bridges, firewalls, wireless access points, and software can get
expensive, and the installation would certainly require the services of
technicians. But, with the ease of setup of home networks, a simple network
with internet access can be setup for a small campus in an afternoon.

Requires Administrative Time.
Proper maintenance of a network requires considerable time and expertise.
Many schools have installed a network, only to find that they did not budget
for the necessary administrative support.

Servers Fail.
Although a network server is no more susceptible to failure than any other
computer, when the files server "goes down" the entire network may come to
a halt. Good network design practices say that critical network services
(provided by servers) should be redundant on the network whenever possible.

Cables May Break.
The Topology chapter presents information about the various configurations
of cables. Some of the configurations are designed to minimize the
inconvenience of a broken cable; with other configurations, one broken cable
can stop the entire network.

Security and compliance.
Network security is expensive. It is also very important. A school network
would possibly be subject to more stringent security requirements than a
similarly-sized corporate network, because of its likelihood of storing personal
and confidential information of network users, the danger of which can be
compounded if any network users are minors. A great deal of attention must
be paid to network services to ensure all network content is appropriate for
the network community it serves.
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The Advantages (Benefits) of Networking

You have undoubtedly heard the “the whole is greater than the sum of its parts”. This
phrase describes networking very well, and explains why it has become so popular.
A network isn't just a bunch of computers with wires running between them. Properly
implemented, a network is a system that provides its users with unique capabilities,
above and beyond what the individual machines and their software applications can
provide.

Most of the benefits of networking can be divided into two generic categories:
connectivity and sharing. Networks allow computers, and hence their users, to be
connected together. They also allow for the easy sharing of information and
resources, and cooperation between the devices in other ways. Since modern
business depends so much on the intelligent flow and management of information,
this tells you a lot about why networking is so valuable.

Here, in no particular order, are some of the specific advantages generally
associated with networking:

o Connectivity and Communication: Networks connect computers and the
users of those computers. Individuals within a building or work group can be
connected into local area networks (LANSs); LANs in distant locations can be
interconnected into larger wide area networks (WANS). Once connected, it is
possible for network users to communicate with each other using technologies
such as electronic mail. This makes the transmission of business (or non-
business) information easier, more efficient and less expensive than it would
be without the network.

o Data Sharing: One of the most important uses of networking is to allow the
sharing of data. Before networking was common, an accounting employee
who wanted to prepare a report for her manager would have to produce it on
his PC, put it on a floppy disk, and then walk it over to the manager, who
would transfer the data to her PC's hard disk. (This sort of “shoe-based
network” was sometimes sarcastically called a “sneakernet”.)

True networking allows thousands of employees to share data much more
easily and quickly than this. More so, it makes possible applications that rely
on the ability of many people to access and share the same data, such as
databases, group software development, and much more. Intranets and
extranets can be used to distribute corporate information between sites and to
business partners.

o Hardware Sharing: Networks facilitate the sharing of hardware devices. For
example, instead of giving each of 10 employees in a department an
expensive color printer (or resorting to the “sneakernet” again), one printer
can be placed on the network for everyone to share.

o Internet Access: The Internet is itself an enormous network, so whenever
you access the Internet, you are using a network. The significance of the
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Internet on modern society is hard to exaggerate, especially for those of us in
technical fields.

o Internet Access Sharing: Small computer networks allow multiple users to
share a single Internet connection. Special hardware devices allow the
bandwidth of the connection to be easily allocated to various individuals as
they need it, and permit an organization to purchase one high-speed
connection instead of many slower ones.

o Data Security and Management: In a business environment, a network
allows the administrators to much better manage the company's critical data.
Instead of having this data spread over dozens or even hundreds of small
computers in a haphazard fashion as their users create it, data can be
centralized on shared servers. This makes it easy for everyone to find the
data, makes it possible for the administrators to ensure that the data is
regularly backed up, and also allows for the implementation of security
measures to control who can read or change various pieces of critical
information.

o Performance Enhancement and Balancing: Under some circumstances, a
network can be used to enhance the overall performance of some
applications by distributing the computation tasks to various computers on the
network.

o Entertainment: Networks facilitate many types of games and entertainment.
The Internet itself offers many sources of entertainment, of course. In
addition, many multi-player games exist that operate over a local area
network. Many home networks are set up for this reason, and gaming across
wide area networks (including the Internet) has also become quite popular. Of
course, if you are running a business and have easily-amused employees,
you might insist that this is really a disadvantage of networking and not an
advantage!

@) Key Concept: At a high level, networks are advantageous because they allow
-1 computers and people to be connected together, so they can share resources.
Some of the specific benefits of networking include communication, data
sharing, Internet access, data security and management, application performance
enhancement, and entertainment.

Well, if that list isn't enough to convince you that networking is worthwhile, then... |
have no idea what it is you do with your computers! (] At any rate, it's quite possible
that only some of the above items will match your particular circumstances, but at
least one will definitely apply to almost every situation, assuming you own or manage
more than one computer
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