Oxford English for Information Technology

by Eric H. Glendinning (Author), John McEwan (Author)

Information
Technology

ISBN: 0194573753




Preface
Unitl Computer Users

Computers make the world smaller and smarter

23jlw (0 YIsiadiga g \35805 1) oles le)ignslS

Unit 2 Computer Architectures
CACHE MEMORY

©93 L)

Unit 3 Computer Applications
DATA MINING

Unit 4 Peripherals
Ready for the Bazillion-Byte Drive?

Unit 6 Operating Systems

2




N6 sle by))

Unit 8 Applications programs

Application Service Providers

S sla asly sls 83335 eal)d

Unit 9 Multimedia
THE TRICKS TO MPEG’S SUCCESS

A3 o Gysl Cubdgs i b ¢alajas ag
Unit 11 Networks

Network Communications

@83j0 v)s

Unit 12 The Internet

How TCP/IP Links Dissimilar Machines

@ssjlys pw)s

535 (0 iy 1) aylibis pe sleiaile (3 51763 (W 3 WS

Unit 13 The World Wide Web

Email Protocols




@B JU)S

330)33)) Cumy (sla JS3g)




Preface

Oxford English for Information Technology is designed for intermediate to
advanced level adult English language learners in Europe, the Middle East, the Far
East and Latin America who are studying Information Technology or working in
the IT sector and wish to develop their language skills within the context of IT.

This textbook covers most of the topics that are standard in introductory IT
textbooks (computer architecture, operating systems, applications programs,
networks, the Internet, the future of IT, etc.), but the content is more advanced and
the presentation more steeply graded. For example, while the chapter on
application programs in introductory texts usually introduces different application
programs--word processing, spreadsheets, financial software, etc. -- one at a time
in separate sections, the same chapter in Oxford English for Information
Technology begins by asking students to identify several programs based on their
screen displays, and then quickly moves on to an exercise in which students must
analyze how various applications are used within a medical center local area
network.

The book is organized into five main areas: Language Work, Reading, Listening,
Speaking, and Writing; at least four of these five are covered in almost every unit.
Unit 18 (on data security) is fairly representative. It begins with a "starter" exercise
in which students discuss what they already know about data security issues.
(Recent newspaper headlines such as "Love bug creates worldwide chaos" serve as
springboards for discussion.) This exercise is followed by a 350-word reading
passage on viruses (drawn from an issue of PC Plus) and a series of reading
comprehension questions. Next comes a "language work" section in which students
practice using a variety of sentence structures that express cause and effect
relationships (e.g., "When the trigger routine runs, the payload routine activate.")
Students then practice speaking and writing about the causes and effects of two
computer crimes that are sketched in one of the textbook's appendices. The unit
concludes with a 600-word "specialist reading™ (drawn from PC Magazine) on the
subject of safe data transfer.

Overall, Oxford English for Information Technology is a well-designed textbook
that provides a good range of skills development. Given the increasing
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pervasiveness of Information Technology in today's society, there is likely to be in
the years ahead a growing demand for English for Specific Purposes courses in the
area of IT.




Unit1l Computer Users

Computers make the world smaller and smarter

The ability of tiny computing devices to control complex operations
has transformed the way many tasks are performed, ranging from
scientific research to producing consumer products. Tiny computers
on a chip are used in medical equipment, home appliances, cars
and toys. Workers use handheld computing devices to collect data
at a customer site, to generate forms, to control inventory, and to
serve as desktop organizers.

Not only is computing equipment getting smaller, it is getting more
sophisticated. Computers are part of many machines and devices
that once required continual human supervision and control. Today,
computers in security systems result in safer environments, computers
in cars improve energy efficiency, and computers in phones provide
features such as call forwarding, call monitoring, and call answering.

These smart machines are designed to take over some of the basic
tasks previously performed by people; by so doing, they make life a
ittle easer and a little more pleasant. Smart cards store vital
information such as health records, driver’s licenses, bank balances,
and o on. Smart phone, cars, and appliances with built in computers
can be programmed to better meet individual needs. A smart house
has built-in monitoring system that can turn lights on and off, open
and close windows, operate the oven, and more.

With small computing devices available for performing smart tasks
like cooking dinner, programming the VCR, and controlling the flow
of information in an organization, people are able to spend more
time doing what they often do best — being creative. Computers
can help people work more creatively.
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Multimedia systems are known for their educational and
entertainment value, which we call ‘edutainment’. Multimedia
combines text with sound, video, animation, and graphics, which
greatly enhances the interaction between user and machine and
can make information more interesting and appealing to people.
Expert systems software enables computer to ‘think’ like experts.
Medical diagnose expert systems, for example, can help doctors
pinpoint a patient’s illness, suggest further tests, and prescribe
appropriate drugs.

Connectivity enables computers and software that might otherwise
be incompatible to communicate and to share resources. Now that
computers are proliferating in many areas and networks are
available for people to access data and communicate with others,
personal computers are becoming interpersonal PCs. They have the
potential to significantly improve the way we relate to each other.
Many people today telecommute that is, use their computers to stay
in touch with the office while they are working at home. With the
proper tools, hospital staff can get diagnosis from a medical expert
hundreds or thousands of miles away. Similarly, the disabled can
communicate more effectively with others using computers.

Distance learning and videoconferencing are concepts made
possible with the use of an electronic classroom or boardroom
accessible to people in remote locations. Vast databases of
information are currently available to users of the internet, all of
whom can send email messages to each other. The information
superhighway is designed to significantly expand this interactive
connectivity so that people all over the world will have free access
to all these resources.

People power is critical to ensuring that hardware, software, and
connectivity are effectively integrated in a socially responsible way.
People - computer users and computer professionals —are ones who
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will decide which hardware, software, and networks endure and
how great and impact they will have on our lives. Ultimately people

power must be exercised to ensure that computers are used not only
efficiently but in a socially responsible way.
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Unit 2 Computer Architectures

CACHE MEMORY

Most PCs are held back not by the speed of their main processor,
but by the time it takes to move data in and out of memory. One of
the most important techniques for getting around this bottleneck is
the memory cache.

The idea is to use a small number of very fast memory chips as a
buffer or cache between main memory and the processor.
Whenever the processor needs to read data it looks in this cache
area first. If it finds the data in the cache then this counts as a
‘cache hit” and the processor need not go through the more
laborious process of reading data from the main memory. Only if the
data is not in the cache does it need to access main memory, but in
the process it copies whatever it finds into the cache so that it is
there ready for the next time it is needed. The whole process is
controlled by a group of logic circuits called the cache controller.

One of the cache controller’s main job is to look after ‘cache
coherency’ which means ensuring that any changes written to main
memory are reflected within the cache and vice versa. There are
several techniques for achieving this. the most obvious being for the
processor to write directly to both the cache and main memory at
the same time. This is known as a ‘write through’ cache and is the
safest solution, but also the slowest.

The main alternative is the ‘write back’ cache which allows the
processor to write changes only to the cache and not to the main
memory. Cache entries that have changed are flagged as ‘dirty’,
teling the cache controller to write their contents back to main
memory before using the space to cache new data. A write-back
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cache speeds up the write process, but does require a more
intelligent cache controller.

Most cache controllers move a ‘line’ of data rather than just a single
item each time they need to transfer data between main memory
and the cache. This trends to improve the chance of a cache hit as
most programs spend their time stepping through instructions stored
sequentially in memory, rather than jumping about from one area to
another. The amount of data transferred each time is known as the
‘line size’.

How a Disk Cache Works

Disk cache works in essentially the same was whether you have a
cache on your disk controller or you are using a software-based
solution. The CPU request specific data from the cache. In some
cases, the information will already be there and the request can be
met without accessing the hard disk.

If the requested information isn’t in the cache, the data is read from
the disk along with a large chunk of adjacent information. The
cache then makes room for the new data by replacing old.
Depending on algorithm that is being applied, this may be the
information that has been in the cache the longest or the
information that is the least recently used. The CPU’s request then be
met, and the cache already has the adjacent data loaded in
anticipation of that information being requested next.
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Unit 3 Computer Applications

DATA MINING

Data mining is simply filtering through large amounts of raw data for
useful information that gives business a competitive edge. This
information is made up of meaningful patterns and trends that are
already in the data but were previously unseen.

The most popular tool used when mining is artificial inteligence (Al).
Al technologies try to work the way the human brain works, by
making intelligent guesses, learning by example, and using
deductive reasoning. Some of the more popular Al methods used in
data mining include neural networks, clustering, and decision trees.

Neural networks look at the rules of using data, which are based on
the connections found or on a sample set of data. As a result, the
software continually analyzes value and compares it to the other
factors, and it compares these factors repeatedly until it finds
patterns based on these rules or sends out an alarm when a trigger
value is hit.

Clustering divides data into groups based on similar features or
limited data ranges. Clusters are used when data isn’t labeled in a
way that is favourable to mining. For instance, an insurance
company that wants to find instances of fraud wouldn’t have its
records labeled as fraudulent or not fraudulent. But after analyzing
patterns within clusters, the mining software can start to figure out
the rules that point to which claims are likely to be false.

Decision trees, like clusters, separate the data into subsets and then
analyze the subsets to divide them into further subsets, and so on (for
a few more levels). The final subsets are then small enough that the
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mining process can find interesting patterns and relationships within
the data.

Once the data to be mined is identified, it should be cleansed.
Cleansing data frees it from duplicate information and erroneous
data. Next, the data should be stored in a uniform format within
relevant categories or fields. Mining tools can work with all types of
data storage, from large data warehouses to smaller desktop
databases to flat files. Data warehouses and data marts are storage
methods that involve archiving large amounts of data in a way that
makes it easy to access when necessary.

When the process is complete, the mining software generates a
report. An analyst goes over the report to see if further work needs to
be done, such as refining parameters, using other data analysis tools
to examine the data, or even scrapping the data if it’s unusable. If
no further work is required, the report proceeds to the decision
makers for appropriate action.

The power of data mining is being used for many purposes, such as
analyzing Supreme Court decisions, discovering patterns in health
care, pulling stories about competitors from newswires, resolving
bottlenecks in production processes, and analyzing sequences in the
human genetic makeup. There really is no limit to the type of
business or area of study where data mining can be beneficial.
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Unit 4 Peripherals

Ready for the Bazillion-Byte Drive?

Thinking about writing your memories — putting your life story down
on paper for all eternity? Why not skip the repetitive strain injury and
just capture your whole life on full-motion video, putting it all in a
device the size of a sugar cube? It might not be as far off as you
think.

Currie Munce, director of IBM’s Advanced HDD Technology Storage
Systems Division, has one avowed goal: Build bigger storage.
Recently Munce and his fellow PhDs restored Big Blue’s lead in the
disk space race with a new world record for areal (bit) density: 35.3
gigabits per square inch - roughly three times as dense as any drive
shipping at press time.

During the 1990s, areal density doubled every 18 months, keeping
pace with the transistor density gains predicted by Moore’s Law. But
increasingly daunting technical challenges face those who would
push the storage envelope further. ‘I think magnetic recording
technology has another good 5 to 10 years,” says Munce. ‘After that,
we’ll see substantial difficulties with further advances at the pace
people are accustomed to.’

From here on, a phenomenon called superparamagnetism
threatens to make densely packed bits unstable. Provided that new
developments continue to thwart supermagnetic corruption,
scientists speculate that the theoretical limit for discrete bit recording
is 10 terabits per square inch (1 terabit = 1,000 gigabits).

Approaching this limit will require new technologies. Tow possible
contenders are atomic force microscopy (AFM) and holographic
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storage. AFM would use a spinning plastic disk, perhaps inside a
wristwatch, and a tiny, 10-micron cantilever with a 40-anggstrom tip
(an angstrom represents the approximate radius of an atom) to write
data. In theory, AFM will allow densities of 300 to 400 gigabits per
square inch.

While AFM is still in the lab, holographic storage is closer to reality.
According to Rusty Rosenberger, optical program manager for
Imation, ‘We are targeting a 5i - inch disk with 125GB of storage and

a 40MB-per-second transfer rate. ‘Future iterations of holographic
systems should improve substantially.

The three-dimensional nature of holography makes it an appealing
storage medium because ‘pages’ of data can be superimposed on
a single volume - imagine transferring a whole page of text at once
as opposed to reading each letter in sequence. Hans Coufal,
manager of IBM’s New Directions in Science and Technology
Research division, predicts that the fast access rates and transfer
times of holographic storage will lead to improved network searches,
video on demand, high-end servers, enterprise computing, and
supercomputing.

Meanwhile, also-ran technologies are thriving. Tape, first used for
data storage in1951 with the Univac |, has been revitalized by the
corporate hunger for affordable archiving solutions. In the consumer
arena, says Dataquest analyst Mary Craig, recordable CD-ROMs
and DVDs wil remain the dominant high-capacity removable
storage media for the next decade. Despite their failure to match
the areal density gains of hard disks, optical disks are cheap to
produce, making them ideal for software distribution (until a mature
digital rights management system facilitates online delivery). Finally,
solid state options such as flash cards can’t yet match the pricing of
hard disks at high capacities.




Further out, scientists salivate over the prospect of data manipulation
and storage on an atomic level. Because consumer demand for
capacity is lagging behind what technology can deliver, bringing
new storage options to the masses will depend on seeding the need
for more space.




Unit 6 Operating Systems

Linux

Linux has its roots in a student project. In 1992, an undergraduate
called Linus Torvalds was studying computer science in Helsinki,
Finland. Like most computer science courses, a big component of it
was taught on (and about) Unix. Unix was the wonder operating
system of the 1970s and 1980s: both a textbook example of the
principle of operating system design, and sufficiently robust to be the
standard OS in engineering and scientific computing. But Unix was a
commercial product (licensed by AT&T to a number of resellers), and
cost more than a student could pay.

Annoyed by the shortcomings of Minix (a compact Unix clone
written as a teaching aid by Professor Andy Tannenbaum) Linux set
out to write his own ‘kernel’ — the core of an operating system that
handles memory allocation, talks to hardware devices, and makes
sure everything keeps running. He used the GNU programming tools
developed by Richard Stallman’s Free Software Foundation, an
organization of volunteers dedicated to fulfilling Stallman’s ideal of
making good software that anyone could use without paying. When
he’d written a basic kernel, he released the source code to the Linux
kernel on the Internet.

Source code is important. It’s the original from which compiled
programs are generated. If you don’t have the source code to a
program, you can’t modify it to fix bugs or add new features. Most
software companies won’t sell you their source code, or will only do
so for an eye-watering price, because they believe that if they make
it available it will destroy their revenue stream.




What happened next was astounding, from the conventional,
commercial software industry point of view — and utterly predictable
to anyone who knew about the Free Software Foundation.
Programmers (mostly academics and students) began using Linux.
They found that it didn’t do things they wanted it to do - so they
fixed it. And where they improved it, they sent the improvements to
Linus, who rolled them into the kernel. And Linux began to grow.

There’s term for this model of software development; it’s called
Open Source (see www.opensource.org/ for more information).
Anyone can have the source code - it’s free (in the sense of free
speech, not free beer). Anyone can contribute to it. If you use it
heavily you may want to extend or develop or fix bugs in it — and it is
so easy to give your fixes back to the community that most people
do so.

An operating system kernel on its own isn’t a lot of use: but Linux was
purposefully designed as a near-clone of Unix, and there is a lot of
software out there that is free and was designed to compile on Linux.
By about 1992, the first ‘distributions’ appeared.

A distribution is the Linux-user term for a complete operating system
kit, complete with the utilities and applications you need to make it
do useful things — command interpreters, programming tools, text
editors, typesetting tools, and graphical user interfaces based on the
X windowing system. X is a standard in academic and scientific
computing, but not hitherto common on PCs; it’s a complex
distributed windowing system on which people implement graphical
interfaces like KDE and Gnome.

As more and more people got to know about Linux, some of them
began to port the Linux kernel to run on non-standard computers.
Because it’s free, Linux is now the most widely-ported operating
system there is.



http://www.opensource.org/
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Unit7  Graphical User Interfaces

User Interfaces

Cheaper and more powerful personal computers are making it
possible to perform processor-intensive tasks on the desktop. Break-
throughs in technology, such as speech recognition, are enabling
new ways of interacting with computers. And the convergence of
personal computers and consumer electronics devices s
broadening the base of computer users and placing a new
emphasis on ease of use. Together, these developments will drive
the industry in the next few years to build the first completely new
interfaces since SRI International and Xerox’s Palo Alto Research
Center did their pioneering research into graphical user interfaces
(GUIs) in the 1970s.

True, it’s unlikely that you’ll be ready to toss out the keyboard and
mouse any time soon. Indeed, a whole cottage industry — inspired by
the hyperlinked design of the World Wide Web - has sprung up to
improve today’s graphical user interface. Companies are
developing products that organize information graphically in more
intuitive ways. XML-based formats enable users to view content,
including local and network files, within a single browser interface.
But it is the more dramatic innovations such as speech recognition
that are poised to shake up interface design.

Speech will become a major component of user interfaces, and
applications will be completely redesigned to incorporate speech
input. Palm-size and handheld PCs, with their cramped keyboards
and basic handwriting recognition, wil benefit from speech
technology.




Though speech recognition may never be complete replacement
for other input devices, future interfaces will offer a combination of
input types, a concept known as multimodal input. A mouse is a very
efficient device for desktop navigation, for example, but not for
changing the style of a paragraph. By using both a mouse and
speech input, a user can first point to the appropriate paragraph
and then say to the computer, ‘Make that bold.” Of course,
multimodal interfaces will involve more than just traditional input
devices and speech recognition. Eventually, most PCs will also have
handwriting recognition, text to speech (TTS), the ability to recognize
faces or gestures, and even the ability to observe their surroundings.

At The Inteligent Room, a project of Massachusetts Institute of
Technology’s Artificial Inteligence Lab, researchers have given sight
to PCs running Microsoft Windows through the use of video cameras.
‘Up to now, the PC hasn’t cared about the world around it,” said
Rodney A. Brooks, the Director of MIT’s Artificial Intelligence Lab.
‘When you combine computer vision with speech understanding, it
liberates the user from having to sit in front of a keyboard and
screen.’

It’s no secret that the amount of Information — both on the Internet
and within intranets — at the fingertips of computer users has been
expanding rapidly. This information onslaught has led to an interest in
intelligent agents, software assistants that perform tasks such as
retrieving and delivering information and automating repetitive
tasks. Agents will make computing significantly easier. They can be
used as Web browsers, help-desks, and shopping assistants.
Combined with the ability to look and listen, intelligent agents will
bring personal computers one step closer to behaving more like
humans. This is not an accident. Researchers have long noted that
users have a tendency to treat their personal computers as though




they were human. By making computers more ‘social,” they hope to
also make them easier to use.

As these technologies enter mainstream applications, they will have
a marked impact on the way we work with personal computers.
Soon, the question will be not ‘what does software look like’ but
‘how does it behave?’
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Unit 8 Applications programs

Application Service Providers

If your hard disk is packed to bursting point, the IT department is far
too busy to fix your email problems, and your business can’t afford to
buy the tool that you’d like to develop the company website, then
it’s time to think about using an application service provider (ASP).
Rather than installing software on each machine or server within your
organization, you rent applications from the ASP, which provides
remote access to the software and manages the hardware required
to run the applications.

There are a lot of advantages to this approach. The havoc caused
by viruses makes the idea of outsourcing your email and office suite
services an attractive option. It also gives you more flexibility — you
pay for applications as and when you need them, rather than
investing in a lot of costly software which you’re then tied to for
years. Not having to worry about upgrading to the latest version of
your office suite or about battling with the complexities of managing
an email system, leaves business with more time. Time to focus on
what they do best.

However, there are some potential pitfalls. To use applications
remotely requires a lot of bandwidth, which is only really available
from a broadband connection or a leased line to the ASP itself. It is
also important to ensure that the ASP will be able to provide a
secure, reliable service which will be available whenever you need
it.

Providing applications and storage space for vast numbers of users

requires some powerful technology on the part of the ASP. This
includes security controls and data storage as well as providing the
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physical links to customers. For the most part, ASPs don't own the
data centers that store the information. Instead, they lease space
from data storage specialists. In this way, they can be confident of
meeting customers' increasing storage requirements by buying more
space as it's needed.

There's a wide variety of applications available for use via ASPs.
Office suite applications and email services are two of the most
generic applications available through ASPs. Large, complex
business applications such as enterprise resource planning tools like
SAP are another popular candidate for delivery through an ASP.
Other business services, such as payroll and accounting systems are
also available. This is particularly beneficial to small businesses which
are likely to grow quickly and don't want to deal with the problems
caused by outgrowing their existing system and having to move to a
high-end package. ASPs also offer a means of using specialist tools
that would otherwise prove prohibitively expensive. Small businesses
have the opportunity to use such tools for short periods of time as
and when they need them, rather than having to buy the software
as a permanent investment.

One of the major barriers for small businesses which want to make a
start in e-commerce is ensuring that they have sufficient resources to
cope with sudden large increases in customers. This means not only
having adequate storage for all your customers' details, but ensuring
that you have the technology in place to handle stock levels,
efficient delivery and large volumes or traffic. It's very rare for an e-
commerce business to handle all of these elements by itself, making
this one of the best-established areas of ASP use. Being able to
respond rapidly to changes in the size of your customer base and
the type of product that they want to order from your business,
demands more flexibility than traditional software can provide.
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Unit 9 Multimedia

THE TRICKS TO MPEG’S SUCCESS

The most common system for the compression of video is MPEG. It
works like this. The single data stream off the CD-ROM is split into
video and audio components, which are then decompressed using
separate algorithms. The video is processed to produce individual
frames as follows. Imagine a sequence of frames depicting a
bouncing ball on a plain background. The very first is called an Intra
Frame (I-frame). I-frames are compressed using only information in
the picture itself just like conventional bitmap compression
techniques like JPEG.

Following I-frames will be one or more predicted frames (P-frames).
The difference between the P-frame and the I-frame it is based on is
the only data that is stored for this P-frame. For example, in the case
of a bouncing ball, the P picture is stored simply as a description of
how the position of the ball has changed from the previous I-frame.
This takes up a fraction of the space that would be used if you stored
the P-frame as a picture in its own right. Shape or colour changes
are also stored in the P-frame. The next P-frame may also be based
on this P-frame and so on. Storing differences between the frames
gives the massive reduction in the amount of information needed to
reproduce the sequence. Only a few P-frames are allowed before a
new I|-frame is introduced into the sequence as a new reference
point, since a small margin of error creeps in with each P-frame.




Between | and P-frames are bi-directional frames (B-frames), based
on the nearest | or P-frames both before and after them. In our
bouncing ball example, in a B-frame the picture is stored as the
difference between the previous | or P-frame and the B-frame and
as the difference between the B-frame and the following | or P-
frame. To recreate the B-frame when playing back the sequence,
the MPEG algorithm uses a combination of two references. There
may be a number of B-frames between | or P-frames. No other frame
iIs ever based on a B-frame so they don't propagate errors like P-
frames.

Typically, you will have two or three Bs between Is or Ps, and perhaps
three to five P-frames between Is.
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Unit 11 Networks

Network Communications

1 The application layer is the only part of a communications
process that a user sees, and even then, the user doesn't see most of
the work that the application does to prepare a message for
sending over a network. The layer converts a message's data from
human-readable form into bits and attaches a header identifying
the sending and receiving computers.

2 The presentation layer ensures that the message is transmitted in a
language that the receiving computer can interpret (often ASCII).
This layer translates the language, if necessary, and then compresses
and perhaps encrypts the data. It adds another header specifying
the language as well as the compression and encryption schemes.

3 The session layer opens communications and has the job of
keeping straight the communications among all nodes on the
network. It sets boundaries (called bracketing) for the beginning and
end of the message, and establishes whether the messages will be
sent half-duplex, with each computer taking turns sending and
receiving, or full-duplex, with both computers sending and receiving
at the
same time. The details of these decisions are placed into a session
header.

4 The transport layer protects the data being sent. It subdivides the
data into segments, creates checksum tests - mathematical sums
based on the contents of data - that can be used later to determine
if the data was scrambled. It can also make backup copies of the
data. The transport header identifies each segment's checksum and
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its position
in the message.

5 The network layer selects a route for the message. It forms data
into packets, counts them, and adds a header containing the
sequence of packets and the address of the receiving computer.

6 The data-link layer supervises the transmission. It confirms the
checksum, then addresses and duplicates the packets. This layer
keeps a copy of each packet until it receives confirmation from the
next point along the route that the packet has arrived undamaged.

7 The physical layer encodes the packets into the medium that will
carry them - such as an analogue signal, if the message is going
across a telephone line - and sends the packets along that medium.

8 An intermediate node calculates and verifies the checksum for
each packet. It may also reroute the message to avoid congestion
on the network.

9 At the receiving node, the layered process that sent the message
on its way is reversed. The physical layer reconverts the message into
bits. The data-link layer recalculates the checksum, confirms arrival,
and logs in the packets. The network layer recounts incoming
packets for security and biling purposes. The transport layer
recalculates the checksum and reassembles the message segments.
The session layer holds the parts of the message until the message is
complete and sends it to the next layer. The presentation layer
expands and decrypts the message. The application layer converts
the bits into readable characters, and directs the data to the correct
application.
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Unit 12 The Internet

How TCP/IP Links Dissimilar Machines

At the heart of the Internet Protocol (IP) portion of TCP/IP is a
concept called the Internet address. This 32-bit coding system
assigns a number to every node on the network. There are various
types of addresses designed for networks of different sizes, but you
can write every address with a series of numbers that identify the
major network and the sub-networks to which a node is attached.
Besides identifying a node, the address provides a path that
gateways can use to route information from one machine to
another.

Although data-delivery systems like Ethernet or X.25 bring their
packets to any machine electrically attached to the cable, the IP
modules must know each other's Internet addresses if they are to
communicate. A machine acting as a gateway connecting
different TCP/IP networks will have a different Internet address on
each network. Internal look-up tables and software based on
another standard - called Resolution Protocol - are used to route the
data through a gateway between networks.

Another piece of software works with the IP-layer programs to move
information to the right application on the receiving system. This
software follows a standard called the User Datagram Protocol
(UDP). You can think of the UDP software as creating a data address
in the TCP/IP message that states exactly what application the data
block is supposed to contact at the address the IP software has
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described. The UDP software provides the final routing for the data
within the receiving system.

The Transmission Control Protocol (TCP) part of TCP/IP comes into
operation once the packet is delivered to the correct Internet
address and application port. Software packages that follow the
TCP standard run on each machine, establish a connection to each
other, and manage the communication exchanges. A data-delivery
system like Ethernet doesn't promise to deliver a packet successfully.
Neither IP nor UDP knows anything about recovering packets that
aren't successfully delivered, but TCP structures and buffers the data
flow, looks for responses and takes action to replace missing data
blocks. This concept of data management is called reliable stream
service.

After TCP brings the data packet into a computer, other high-level
programs handle it. Some are enshrined in official US government
standards, like the File Transfer Protocol (FTP) and the Simple Malil
Transfer Protocol (SMTP). If you use these standard protocols on
different kinds of computers, you will at least have ways of easily
transferring files and other kinds of data.

Conceptually, software that supports the TCP protocol stands alone.
It can work with data received through a serial port, over a packet-
switched network, or from a network system like Ethernet. TCP
software doesn't need to use IP or UDP, it doesn't even have to know
they exist. But in practice TCP is an integral part of the TCP/IP picture,
and it is most frequently used with those two protocols.
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Unit 13 The World Wide Web

Email Protocols

Although the format of a mail message, as transmitted from one
machine to another, is rigidly defined, different mail protocols
transfer and store messages in slightly different ways. The mail system
you're probably used to employs a combination of SMTP and POP3
to send and receive mail respectively. Others may use IMAP4 to
retrieve mail, especially where bandwidth is limited or expensive.

Simple Mail Transfer Protocol

SMTP is used to transfer messages between one mail server and
another. It's also used by email programs on PCs to send mail to the
server. SMTP is very straightforward, providing only facilities to deliver
messages to one or more recipients in batch mode. Once a
message has been delivered, it can't be recalled or cancelled. It's
also deleted from the sending server once it's been delivered, it
can't be recalled or cancelled. It's also deleted from the sending
server once it's been delivered. SMTP uses 'push' operation, meaning
that the connection is initiated by the sending server rather than the
receiver. This makes it unsuitable for delivering messages to desktop
PCs, which aren't guaranteed to be switched on at all times.

In host-based mail systems, such as Unix and Web mail, SMTP is the
only protocol the server uses. Received messages are stored locally
and retrieved from the local file system by the mail program. In the
case of Web mail, the message is then translated into HTML and
transmitted to your browser. SMTP is the only protocol for transferring
messages between servers. How they're then stored varies from
system to system.




Post Office Protocol

POP is a message-retrieval protocol used by many PC mail clients to
get messages from a server, typically your ISP's mail server. It only
allows you to download all messages in your mailbox at once. It
works in ‘pull' mode, the receiving PC initiating the connection. PC-
based POP3 mail clients can do this automatically at a preset
interval. When you use your Web mail account to access a POP3
mailbox, the mail server opens a connection to the POP3 server just
as a PC-based application would. The messages are then copied
into your Web mailbox and read via a browser.

Since POP3 downloads all the messages in your mailbox, there's an
option to leave messages on the server, so that they can be picked
up from different machines without losing any. This does mean that
you'll get every message downloaded every time you connect to
the server. If you don't clean out your mailbox regularly, this could
mean long downloads. When using a Web mail account to retrieve
POP3 maill, be careful about leaving messages on the server - if too
many build up, each download will take a long time and fill up your
inbox. Many Web mail systems won't recoghize messages you've
already downloaded, so you'll get duplicates of ones you haven't
deleted.

Internet Mail Access Protocol

IMAP is similar in operation to POP, but allows you more choice over
what messages you download. Initially, only message headers are
retrieved, giving information about the sender and subject. You can
then download just those messages you want to read. You can also
delete individual messages from the server, and some IMAP4 servers
let you organize your mail into folders. This makes download times
shorter and there's no danger of losing messages.
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