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BS3605 – Week 7 Notes
Local and Wide Area Networks

Setting up network connections
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We will show excerpts from both Windows95 and WindowsNT network configuration screens.  The two accomplish essentially the same tasks, but present the information in different ways.

The first clip is from the Win95 Add Network Component screen.  There are four elements – Adapter, Protocol, Client and Service. Roughly speaking, adapters are devices such as modems or Ethernet cards, protocols relate to the network and transport layers and include TCP/IP and NetBIOS, clients relate to ability to access the resources from other machines, and services relate to the resources made available to other machines.  Both client and server are at the application layer in the 7-layer model.  Note the different icons used to represent the various components.  These are crucial to understanding the next diagram, which shows the actual configuration on my own machine.
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This diagram shows all of the components present on the system, together with the so-called bindings.  Bindings show which components connect with which – in effect, they describe the protocol stacks.  On this configuration there are three protocol stacks, as shown.  They can be divided into local area and internet stacks.  To take the internet stack first: this is fairly straightforward: once connected via a modem to my ISP, I can access all of the services on the internet.  Two application level protocols, HTTP (for the Web) and FTP (for file transfer) are shown here.
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Regarding the local network.  I am running two protocols, NetBIOS (which does not have a network component) and TCP/IP, both through my Ethernet adaptor.  Why two protocol stacks?  I am in the process of converting my local protocols from NetBIOS to TCP/IP.  I have two desktop machines, one running NT Server and one running Windows95.  I also have a laptop running Windows95, which I have not yet converted to use TCP/IP.  All three are connected using coaxial Ethernet. I need to keep two protocol stacks on the “middle” machine, so it can communicate with each of the two others.  At present, the laptop cannot communicate directly with the NT Server.  If I add TCP/IP to the laptop, this will be remedied.  I still need to keep NetBIOS on the laptop to be able to communicate with clients’ machines (most of whom currently run NetBIOS locally), so eventually I shall probably have two NetBIOS and TCP/IP on the laptop, and only TCP/IP on the desktop.

Why am I running Windows NT server and not Windows95 on my second machine?  There are two reasons relevant to the present discussion.

First, I would like to be able to connect directly to clients’ NT servers, in effect setting up a wide area network using modems (or ISDN adaptors) – partly for the experience and partly to be able to communicate effectively with clients other than across the Internet.  NT server provides facilities to do this (the so-called WAN Wrapper in the clip from the NT setup screen).

Second, I would like to set up an Intranet – a local web server, local e-mail, a single access point to the Internet.  Again, this is largely for the experience; such skills are in great demand these days, and anybody who has the necessary understanding and experience will have considerably enhanced work prospects.

Finally, what is the WINS client in the above screen?  WINS stands for Windows Internet Naming Service and allows local machines to communicate with each other using the simple names (my machines are known as Alf, Monster and Tosh) traditional in local area networks rather than IP addresses (192.168.0.1) or full internet addresses (alf@hamm.co.uk).  A lot of so called legacy applications would not work if this were not possible.

The next screen shows the TCP/IP setup.  The address chosen is specified as one which will not go across a router boundary (i.e. strictly for local use, and will not conflict with existing Internet addresses if I am ever permanently connected to the Internet).

The screen specifies that I am connected through a Novell NE2000 Adaptor (this is an industry-standard Ethernet adaptor specification), and that I have specified my own Ethernet address.  A DHCP (Dynamic Host Configuration Protocol) server hands out IP addresses on demand and would be used, for example, by a company which had a number of roving salesman with laptops, any two of whom could log on to the main system at any given time.  The company would allocate two IP addresses for the purpose, and then allocate them dynamically to whoever happened to log on.  Most ISPs allocate IP addresses to customers logging on to the Internet in a similar fashion.

The other pages work as follows:

DNS

This specifies a domain-name server on the local network used to resolve domain names (e.g. brunel.ac.uk) to IP addresses.

WINS Address

This allows the WINS service detailed above to be configured.

DHCP Relay

This allows the DHCP service detailed above to be configured.

Routing

This is the most interesting.  Recall that Routers are needed to channel messages from one node to another on a Wide Area Network (e.g. the Internet).  Normally these are boxes that you buy for £200 upwards and stick onto your network to connect to the internet.  However you can configure NT Server to act as a router, and control the whole thing with software.  This screen allows routing specifications to be set up.

Typical network configurations
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Figure 1 – Typical 10Base2 configuration
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Figure 2 – Typical 10BaseT configuration
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Figure 3 – Connecting networks via a Bridge
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Figure 6.4 TCP/IP internetwork.




Figure 4 – TCP/IP internetwork
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Figure 5 – A local subnet

[image: image6.png]Host mycomputer
IP address: 134.220.1.10

DNS name server
IP address: 134.220.1.50

Subnet 134.220.1.0

.
IP addregs:
134.220.2.1

IP address:
134.220.1.2

IR

IP address:
134.220.2.2

Subnet 134.220.2.0
Host: nic.ddn.mil
IP address:192.112.36.5

Organization A
Netid 134.220




Figure 6 – An example TELNET session
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