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MeToaHHi BKa3iBKK NPH3HAYCHT AN MIATOTOBKH CTYJCHTIB MAriCTEPCLKOrO PiBHA HABYAHNA
3a wanpamom niarorosku “Komn'iotepui Hayku™ y VIII 1a IX cemecTpax.

B pesyanrari suBueHHs aucunniinu “lHosemua Mosa npodeciiiHoro crniikysaHus”,
ake y VII ta [X cemectpax pospaxopano Ha 124 roauHu; 3 HHX 62 roaMH ayJAMTOPHHX
3aHATE. 62 rOAHHK - caMocTifiHa poBorta, MaiiGyTHI MaricTp OBHHEH:

IHATH:
- e wmenme 400 BiaiGpaHMX NEKCHYHMX  OJMHHIL HCOOXIAHMX JUIR  ALIOBOIO

CRUIKYBAHHSA;

- rpamatHgHi ARHWA B 00" €M HABMATBHONO MIHIMYMY JUIH BMIHHS BECTH JinoBy Oeciny,

JUIR UHTaHHA, nepexnany Gaxosoi nitepaTypH:

- migibpanuit miniMym 3acobis (OpMYyBaHHS NOTEHUIHHOIO CIOBHHKOBOrO 3anacy

(adixcauis, KOHBEPCIN, CIOBOCKAANCHHS, IHTEPHALIOHATBHA JICKCHKA);

BmiTH:
- NUTATH Ta MEPEKNANATH 3 CIIOBHHKOM OPHITHANLHY MTEPaTYpy 3a axoM 3 METOHO

OTPUMAHHA NOTPIGHOT indopmanii;

- (paTH yHacTb B YCHOMY CIIAKYBaHHI {HO3EMHOIO MOBOIO B AiNOBOT Ta npodeciiuii
cihepax.



Module 1

Text 1.1 Audit of Computer Systems

Ever since the carliest commercial punched card Systems the audit trail has been n
danger and auditors, both ivernal and external, have come 1o feel that much of their job hies
in defending the trail from the possible ravages of systems, analysts anc programmers The
difficulty arises in ensuring that good mtention abouwt liaison do not deterioraie into the
sudden realization that souwrce document can no longer be truced through to its final home n
the company’s financial statement.

The first step is usually 1o ensure that no systems definition may be passed for
programming or implementation until it has been formally spproved by both internal and
external auditors. (Systems definitions usually have 10 be signed ofT by other authorities such
as the user departments, operating authority etc., and the formal addition of the auditors to this
cycle presents no problems.) Approval must also, of course, be given o any amendments 10
the system that are made later, and although it can be a tedious business getting spproval for
every small amendment t0 a new system, anarchy will prevail +f this is not made a firm rule

Even the regular approval of new systems is not the whole answer to ensuring that
oversight or over-sophistication do not destroy the audit trail: anyone, who has been giver a
three-inch thick systems definition and asked 1w approve it will appreciate that & prior
knowledge of the design and workings of the system is invalusble in checking a definition for
flaws. Auditors can acquine this by being present regularly.at the design stage of a new
systern, and many companics now make it a mie that representatives of the auditors discuss
new systems with analysts on a once-a-weck basis. This ensures at least that the completed
definition is not entirely rew ground, and also allows the audior 1o supgest amendments 1o
the system before such amendments invoive a laborious rewriting and re-drawing of a large
part of the definition.

Having made sure thet a new system has adequate controls and that the audit tril is
satisfactory. the auditor now needs 1o consider methods of ensuring that the systems he has
approved are the systems which are in fact vpersting. The main check here will be oa the
programs, and it is usual for auditors to maintain a secure copy of cach program (perhaps in a
fire-proof locked cabinet) and 1o compare, these programs on a regalar basis with those which
are actually being used. The suditor must also constantly satisfy himsell that adequse
disciplines are being mamtained in all the data, processing areas - programming. dura
preparation, work assemtly, operating and conirol - and his best chance of making sure that
the disciplines he watches are indeed adequate is to ask for writien standards of procedure
against which he can check actual procedure.

So far we have outlined only an extra bunden for the auditor. but computer systens cun
also be of great benefit to hum and the more farmiliar an auditor is with computers the more
readily he will call for special audit programs. Such programs might select particular trans-
actions for 2 manual audil, cither on & rendom busis or on an exception rating, ie. all
transactions which exceed a certain norm; or information obtained by audit stafl a1 remole
centras can be processed and compared with master record. saving audit ime and increasmg
its breadth of operation. Again. details of transactions can be refrained and analysed in ways
designed by. the audnor, perhaps as pan of the regular system so that special audit runs are
made ut the end of each job.

The computer can be & great help 10 an suditor, hut it is clear tha this is possible only
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when the guditor is 1o some exient familiar the abilities - and requirements - of a
computer. Regular discussion with the data processing personnel should, give him this
familianity, and 8 ooce-a-week check on the design of new systems is perhaps the most
satisfactory way of achieving this.

Tusks

1. Make 10 questions to the text above.

2. Speak about the most recent development in the field described in the text.

3. Tind the aticles on the staled topic in 4 newspapes, # magazine or al an inleret-
source. Present an oral summary of the article.

Text 1.2 Budgetary Control

Budgetary control is a systom used by management in which targets (budgets) are st
and actual performance compared with them. The purpose is to establish wheee, how and why
actual results are diverging from the budget and what action is nceded 1o achieve the budger.
Computers are often used for recording and reporting the information required in a budgetary
control system (for example, on spreadiheets on personal computers), and a brief summary is
therefore given here.

The main steps in operating a budgetary control system are: (i) The objectives of the
organization and their relative imporntance are determined. For example, the imporance of
volume of orders as againg profit from orders might be decidod. In a normal trading business
the key budgets are, orders, revenue, production, manpower, capital expenditure, cash flow.
profit and return on capitul employed (i) A total budget is drawn up which would result in the
schicvement of the objectives, Certain of the rdsources available may be insufficient 1o attain
the budget. Perhups skilled labour is limited; or money. It is then clear that some definite
action is needed 1o make the budget achievable. Perhaps a training programme needs 1o be set
up; or financing arrangements made. This stage stimulates forward planning. (111) The deiled
budgets are set and cach manager should be involved so that he fully accepts his own budget.
Budgets should only include those items for which a manager has been given authority. (iv)
Many of the individual budgets are interdependent and therefore have 10 be compatible so that
the total budget is 4 realistic whole. For example, the sales munager's budget for revenue s
dependent upon the production manager producing enough goods und at the right times. (V)
There should now be a reliable total budget bullt up from the individual budgets to which
each manager is committed. (vi) The actua) results are recorded in the same form as the
budget, compared with it and variances from the budger established. (vii) The causes of
vaarlances are amalysed and reporied to the appropriate levels of management. Each manager
has to explain his variance and either to justify it or take action to remedy it.

The frequency of reporting will differ according to need and o the ability 10 ke
immediate action, e.g., cash may be reported daily whervas manpower may be monthly,

Aftention is concentruted an the exceptions from the required results.

Budgets may be set for any length of time but if tken too far shead become less
reliable. They are oficn set annually, and should not be revised too frequently hecsuse there is
then a danger of their becoming foreedsts of expecttions rather than targets for achievement.

Budgety may be fixed mmount or flexible nocording 1o level of activity; e.g., a salesman's
budget for entertainment moy be a fixed sum of o percentage on orders taken, ic., Nexible.
Flexible budgets ure more complex but often give more useful information than fixed budgets

The advantages of the system are that it provides: (i) definition of objectives, (i)
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anticipation and planning; (iii) personal involvement of all levels of management; (iv)
delegation of controllable items; (v) coordination of activities. (vi) concentration on
exceptions; (vii) a basis for corrective action.

Budgetary control encourages management to anticipate as well as concentrating
attention on those results which are deviating from the budget. Both of these effects are vital
pillars in the structure of management control.

Tasks

Make 10 questions to the text above.

Speak about the most recent development in the field described in the text,

Find the articles on the stated topic in a newspaper, @ magazine or al an internel-
source. Present an oral summary of the article.

-

Text 1.3 Character Recognition

Human beings axe taught to recognize patterns from an early age. In the first year of life
baby can be induced to make more or less consistent vocal responses o pictures, for example
saying 'dog’ whenever it is shown a picture of one. Later, children are taught to identify letters
and number and subsequently to read and perform arithmetic. When children grow up some
of them may spend their lives manipulating letters and numbers, recognizing patterns quite
automatically. The ideal data processing system is one in which data is captured at source
and processed as soon as possible, and it would therefore be very desirable for machines to
recognize symbols and numbers directly in the same formats as those used by human beings
in their everyday social and commercial activities.

At present the patterns that most computers can recognize arz not conveniently read by
human beings. Similarly, data originating from people is not usually input directly into tie
compute. Data handling, therefore, is typified by a conversion process from *human® format
to computer format.

The objective here is to enable the computer o read source documents directly. Thae
problem of converting a patten on an input document into ¢lectronic signal suitable for
processing by a computer is one of pattém recognition. [t is necessary to strike a balance
between a pattern convenient for people to read and one that is convenient for the computer
There are two main systems for automatically recognizing printed characters: optical
character recognition (OCR) and magnetic ink character recognition (MICR). In the former,
characters are printed in conventional type formats or as bar codes, usually in black ink or a
white surface, and the characters scanned by measuring their optical reflectivity when subject
to illumination. In MICR systems however, characters are printed in a stylized format using
an ink impregnated with magnatizable |particles. When MICR documents are the ink is
magnetized before the characters are presented to a read hear. The output signal generated cre
governed by the magnetized particles

passing the head and for any character are propotional 1o the vertical projection of the
character. Mark reading is also a form of character recognition and it is common to find mark
reading and optical characler recognition used within the, subsystem. Despite the fundamenial
differences in these systems, the cquipment utilized in cach case contains similar types of
unit. There is always a scenner, which reads characters and converts them into electronic
signals, and this unit is associated with & normalizing unit. which examines each signal 10
improve its quality without changing its basic characteristics. The signal thus generated is
then examined to determine the bask properties of the character and a decision mechanism is
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used to analyse these properties and identify the character concemned. If the decision
mechanism is unable 10 identify the character unambiguously then the character, is rejected.

The ability of machines to recognize characters printed in a format easily recognizable
to human beings has great advantages in reducing the task of data collection and thereby
speeding up the flow of data in a system. Costs for data preparation can be considerably
reduced and improvements in accuracy can other be achieved as compared with more
conventional, methods.

The development of character recognition systems has taken place in many different
organizations and led to a wide number of special type founts being developed. As
improvements have been made in techniques of character recognition some degree of
standardization has been evident but there are still many differing founts in use. In the field
of MICR there has tended to be less variation and two founts, known as E13B and CMC7, are
more or less accepted as standard on an international basis. In OCR systems there are more
variations although the International Standards Organization has proposed two standard
founts known as OCR'A’ and OCR'B'.

In some respects there appears to be less flexibility in MICR founts than in OCR. The
MICR system requires that characters should be printed in a highly stylized format and with a
high degree of accuracy, but this system of recognition relies on the magnetized particles
forming cach character and is not therefore so vulnerable as OCR systems are when handling
damaged and folded documents, or with documents that have been soiled or have overwritten
characters. OCR systems require less stylized formats and the characters can often be printed
by the use of conventional machines such as typewriters: this aspect allows for cheapriess and
flexibility in establishing data collection points. In both systems characters to be read must be
printed in certain specified areas of the documents with a fairly high standard of print
registration.

MICR has been used for cheques in banking throughout the world. MICR sorter/readers
are used to sort automatically the cheques in clearing houses for distribution to various
branches, the cheques being preprinted with a branch code. The cheque number and
customer's account number are also preprinted, and at a later stage the amount of the
transaction can be added using an MICR encoder. Details from such cheques can be read
automatically into a computer memory to update subscribers' accounts.

OCR documents have been used as rurn-around documents in hire-purchase accounting
and similar applications. each customer being issued with a book of vouchers preprinted with
the amount due for cach payment in the hire contract. In some credit card applications
customers are given a plastic ticket which is embossed with their own account number; this
card has to be presented at point of sale o act as a plate in printing a record of the transaction.
The record is then used to provide automatic input to OCR equipment.

OCR equipment is often used in gas and electricity accounting; a common system is (o
combine mark reading and character recognition technigues to enable meter reading staff to
input details of consumption from tum-around documents, the actual consumption figures
being entered as marks on preprinted areas of the forms. Bar codes are, of course, familiar on
most packages of consumable items.

Character recognition techniques are used with great advantage where large numbers of
transactions in a fairly regular format are involved. They are best suited to applications where
only a limited number of variable characters have to be entered, and in this context provide a
speedy and accurate method for recording data.



Tasks

1. Make 10 questions to the text above.

2 Speak about the most recent development in the ficld described in the text

3. Find the articles on the staied 10pic in @ NCWSPIper, 4 MARAZINE OF &1 an intemet-
source. Present an ol summary of the anticle.

Text 1.4 Communication Devices

The collection of data from remote focations for centralized processing has long been
necessary in both business and scientific organizations. This need has increased as move
powerful and expensive computer systems huve boen installed and as applications based on
centralized on-fime files have been deseloped This process has led to the developren of
many types of communications device W suit the varying needs of users in temis of the
valume and speed of transmission requined.

In the earficr stages of the development of datn tramamission thete was o tendency 1o e
existing forms of equipment 10 tunsmin data, for example, the teleprnter and associated
paper tape machines were Lsed 10 transmit data over conventional telegruph cireuits. Such 4
system usually required that data was prepared und input as paper tape at one terminal. and
wass trangmitied to a centrsd location where a duplicate tape was punched automatically to he
taken by hand 10 a paper tape reader for Toading into the computer. This type of system had
many disadvantages: the speed of transmission wis only about 50 Ay per second. the
handling of paper tape at the sending and receiving terminals lmited the system 10 batoh
processing applications and introduced time delays which were unacceptable for many
systems, and the lack of inbullt error detection and comrection ficilities was a severe restriini -
a single bit tranyposed cou'd generare very significant errors in subsequent provessing.

To deul with these problems equipment was developed 1o meet the following needs: i)
1o allow for the captute of vriginal data by automatic data collection 1echniques W distant
stations; (i) 10 transmit the data automatically #t high speed to & central computers (1) 1o
cheek all transmissions o Jdetect and sutomatically reject of correct tranamission eron: (iv)
1o sccept data at the centra! focation and to present it ditectly 1o the computer for processing.
e, against fles maintaiocd there, if necessary using & medtiplesor W enable the centeal
computer 10 control pethaps 8 hundeed or more communication chunncls. (V) 10 enable the
central computer to prepare datn for transmission ek 10 the terminal; and (vi) 1o emable data
10 he displayed or recorded oi the distant terminal.

Of course pol ¢very system roquires all these needs 10 be satisficd: jome systema misy
control anly a few communication channels, some or ull of which may be required to aperate
in batch processing mode only; and again volumes may be such that & fairly low speed of
transmission may be suitable in some off-peak period.

In straightforward data collection systems terminals such as badye redders, deyound
muchines, direct dut eniry terminals and videotex terminals may be available at distnt
locations. These units can be connected to a communication channel by special transmission
units designed ta Interface the approprate dat collection device 10 the particular channel
used.
In remote inquiry systemy the remole stations will aiso mclude output devices such as
page primers. viswal display units, imtelligent ferminaly, videotex terminals, ete. This an
inquiry transmitted 10 the central computer can be processed and a mply 1§ automatically
transferred back to the werminal, (Airdine reservation systems pravide an example of this ) In
inquiry systems the distint temminals sre connected 1o their communication chanpelu by



trensmitreceive data terminal units,

In large orgamzations a data processing capability may be required at several
decentralized locations, even though a large degree of centralized dma processing is
maintained. Depending upon the volume of traffic and the type of application, such a situation
could give rise to high speed links directly from one computer to another. or more
conventional transmission techniques, c.g, from magnetic lape at one terminal to magnetic
tape at another.

Al the centralized location the compuicr can simply accept input in the form of some
input medium such as magnetic tape or paper tape, but this type of input would not be suitable
for real time inguiry applications, and instead some form of high speed fink might be
required. Here a special transmission control unit, perhaps incorporating a multiplexing
facility, is used to connect the computer to the various communication circuits. Such systems
often require very complex soffwarehardware facilities to accept and transmit data to and
from 2 large number of channels on a time-sharing basis.

In order 1o achieve the advances listed above there has been a considerable development
n data transmission techniques, improving both the speed of transmission and the facilities
for error detection and correction.

The limitations of distortion and attenuation in circuits, particularly over long distances.
make for slow transmission speeds by conventional telegraph methods. However by
transmitting @ modulated camrier wave much higher speeds can be obtained depending upon
the quality {e.g.. band width) of the transmission circuit used.

Emor detection and comrection techniques rely for the most part upon the use of a
redundancy code. For example, parity checks may be applied w cach character at the
receiving terminal. Another method, known sometimes as a loop check, requires data 1o be
transmitted in blocks, which when received are sent back to the transmitting terminal via a
special retum cireuit for companson with the dats originally transmived. If a transfer is
incorrect the block is then retransmitted until a ‘correct’ transfer is signalled. Using re-
transmission technigues an error rate better than a single error in 107 characters can be
achicved.

Tasks

1. Make 10 questions to the text shove.

2. Spezak about the most recent development in the field described in the text

3. Find the articles on the stated topic in a newspaper. @ magazine or at an intemet-
source. Present an oral summary of the article.

Exercises

Exercise 1.1

Complete the sentences below with one of the following verbs plus a preposition.
Remember to use the correct form of the verb.
apologize arrive  belong  complan  correspond  die  distinguish experiment  fill
hesr knock lose pray chyme suffer vote

Did vou hwgr abowt Tom and Sally? They've decided to emigrate 10 New Zealand.
It was aimost midnight when we the station.

Do you know who this book ?

| tzxking so long to reply to vour leiter.
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5 Could you __this form, please?

6 1f you don't agree with the proposal, you canalways it at the meeting,

7 Some people find itdifficultto__an American sccent and o Canadian accent
§ He the marager about the poor service at the restaurant,

9 Would you say that the British House of Lords_ the American Senate?

10 Ithink there's someons  the door

11 Can you think of & word that ~_'sing'? Yes, 'bring',

12 Do you think scientists should be allowed to—— animals?

13 The priest said he would us,

14 For years, her hushand had _migraines.

15 [don't know why, but | really hate _cords. It puts me in o bad mood all day .

16 Although he had survived the battle, the soldier Jater

Exercise 1.2

A Put the adjectives in the correct places and in the right order in the following
sentences. There is an example at the beginning (0).
0 She bought a handbay, in the sale, (leather, brown)
She brought a brown leather handbag in the saly. '

I1e bought & bunch of roses. (yellow, sweet-smelling)
The nextdoor neighbour's cat has soft fur. (grey, lovely)
1 The hotel was owned by a businessman, (tall, German, middle-aged)
They lived in a house. (three-bedroomed, semi-detached, brand new)
5 My brother loves sports cars, (red. Italian, fast)
6 Inthe middle of the room was i coffee table. (oval, superb, ouk)
3
9

|

2

|

7 Where did you get this vase from? (old, magnificent, Japancse)
10

| lave meals, (tasty, hot, [ndian)
lie was wearing a jockel. (shobby, cream, old, lingn)
Outside the Town Hall was a statue. (marble, huge. triangular, black)

B Put the adverbs in the best pluces in the following sentences, Thoee is an example at
the beginning

0 Wehave alic-in on Surday morming. (usually)

We uvually have @ lie-in on Sunday mornng,

The children go riding on Saturdays (sometimes)

| wars pretending. T wouldn't have chopped your finger off (only, really)

Carol's daughter plays the violin, (beautifully)

My brother finishes work on Fridays. (nearly always, carly)

| don't go to the theatre. My sister, on the other hand, goes. (often, regularly)

| don't understand why Joanna didn't want to come to my party. (still)

Cieorge hasn't done much work so he'll fail the exam, (probably)

| disagree with you! Watching football live s berter than watching it on TV, (completely,
definitely)

9 "Where's Rose? 'She's gone home ' (just)

10 ‘Is my omeletie ready? (yet) "No, dear, I'm waiting for the hen to fay the egps!' (sull)

XWIOA S S -
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Exercse 1.3

Complete the interview questions with words from the list,
achievemen!  approach  get  good . know  leam
like  look for  motivates  offer  plan  sont
strengths el wcakmms work

1 Tell — me about yourself.

2 Why should we_ you the job?”

3 What is your major

4 What are you at?

5 What  of pegson are you?

6 Whatareyour  and 7

7 Whatdoyou about our organization?

8  Howwouldyou  thisjoh?

9 Howdoyou _things done?

10 Whatdoyou  ina manager?

1T What _ you?

12 Do you like to__ in a team or on your own?
13 Whatdoyou  best about your current job?

14 Whatdidyou _inyour last job?
15 How long would you 1o stay with this company?

Module 2

Text 2.1 Critical Path Method (CPM)

This is a technique used in planning, scheduling and controlling major industrial,
technical or commerclal projects. An altemative term for CPM is PERT (Project Evaluation
and Review Technigue). Originally slightly different in concept, the two terms are now
interchangeable, and both are referred to as network planning. CPM is useful in conjunction
with projects which require the combination of varying amounts of different resources at
different times and which involve a large number of interrelated events and activities

The first stage in planning a project using CPM techniques is the drawing up of a
network, a special type of chart made up of circles and arrows. Each circle represents an
event, i, something that happens ut a particular point in time, The circles are joined up by
arrows which represent activities, i.¢., jobs of work that ure spread over a period of time, An
event cannot ocour until all the activities leading up to it have taken place.

A network will always start with an event, for example 'Authorization of Project’. and
will always end with one, for example 'Product Launched’. In between the first and last events
there will be a number of intermediate events, each preceded and followed by one or more
activities. Thus any intermediate event will be dependent on the completion of certain
activities and will itself control the start date of luter activities.

Fuch uctivity on a network ix given o time estimate which represents the time that
activity is expected to take. A common convention for networks is that time flows from left to
right. Each event is given a number, later events having a higher number than earlier events. It
15 NOt necessary (0 number events in sequence however, and gaps in sequence are often left 10
facilitate later insertions on a network

Sometimes it s not possible 1o give an accurate estimate of the likely duration of
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petivities. In these circumstances it is usual to specily three time estimates; optimistic,
pessimistic and most likely. Another peculiarity of activities is that no actual work need by
done in the time allotted (o them. Awaiting delivery of @ component is an example of this sorl
of activity. It is also possible for an activity to take up no time at all. Although this appears (o
he a negation of common sense, activities of zero duration are o convention used to simplify
the drawing of networks. Activities which require no resources and/or no time are known
dummy activities.

The drawing up of a network (8 & useful discipline because it eauses the designer (o
consider the interrelationship between the various activities. The real value of u network.
however, lies in the use that can be made of it in scheduling and controlling projects. First of
all it is possible 1o process u network in order 1o estublish how long the project is likely (o
take from start 1o finish. This is known as isolating the critical path.

The critical path of a actwork is determined by congidering each event in tum and
calculating the earliest possible time at which the event can occur. If an event depends on
several activities the earliest time is determined by the activity which takes longest to finish
Thus the critical path is the sequence of interconnected events and activities which will
require the longest time to accomplish, The sum of all the time estimates of the activities on
the critical path will be the shortest time in which a project can be completed.

The characteristic of events and activities on o critical path is that if any of the time
estimates wre not met, the completion date of the project will be affected. Conversely time
estimates not on the critical path can change (within limits) without afTecting the overall
completion date. The degree to which a time estimate s free 1 change is known as the degree
of floar. The total float of mny activity {5 the maximum time that can possibly be made
available for its completion minus the duration of the activity. Any expansion or movenent in
un activity in exeess of its total float will chunge the eritical path and increase the overal|
project time. Deliberate use can be made of Knowledge of float times in order 1o divert
resources from non-critical nctivities and concentrate them on activities on the eritical path, i
should be stressed that the critical path in a network can never possess float.

Critical path techniques enable a project 1o be controlled s well as scheduled, Conteol
will abviously need to be tightest for events which lie on the critical path. The technigue uscd
is 10 insert actual performance times on the network, which is then re<analysed to see the
effects of the work done. This will enable management 10 take action on anything which is
likely to jeopardize the future progress of the project. 1t is evident that any slipping on s
critical activity will delay completion of the project. To correct this, it may be possible o
transfer resources from non-critical activities

Critical path analysis s usunlly thought 1o be u technique associated with electronic
computers. This need not necessarily be the case, but whena project involves more thun o few
hundred activities, or any additional operation apart fram simple scheduling is required, it 15
probably essential to use & computer in order to cope with the volume of caleulation. Mexst
computer manufacturers offer CPM or PERT packapes as part of their standard sofhware. and
these programs can be run either on the user's own computer of by computer bureaux which
sell computer time. As we!l as the analysis of the critical path, the computer can also handle
problems associated with re-allocation of resources, and the effect of resource allocation ean
be immediately tested by simulation.

The main features of o computer CPM or PERT system misy be summarized as follows

(n) The handling of events and activities and their changing values.

{b) The ability 1o interrelate networks of different levels,

(€) The ability to accept progress daty and 10 produce progress reports.

() The ability t determine the eritical path through o network



Tasks

—

Make 10 questions to the text above.

2. Speak ubout the most recent development in the field described in the text.

3. Find the articles on the stated topic in a newspaper, a magazine or at an intermnet-
source. Present an oral summary of the article.

Text 2.2 Data Preparation

Computers can process information with virtually unerring accuracy, but if a computer
is presented with inaccurate information to process, the result produced will be useless. Great
care must be given to the systems and procedures concerned with the preparation of data, and
the way in which this data is loaded into a computer.

The data to be processed may be generated in a number of different forms- it could, in
an order processing system for example, arise from a telephone conversation in which a
customer identifies himsell giving name, address, items ordered, quantities, credit card
number and delivery address. It is casy to imagine the difficulty and confusion which could
anse il eprors were made in the transcription of this data: for example, goods could be
delivered 1o the wrong address; the wrong goods could be sent (o the right address; or the
charge could be made to the wrong customer's account. Instead of increasing efficiency, the
computer could simply be creating confusion at a very fast rate, Data preparation systems are
therefore designed to: avoid errors in transcription of data from one medium o another; verify
that dita items are consistent with information stored in existing computer files; and then
check the congistency of information within dara elements and the relationship between data
clements in the input data itself.

In the carly days of computing, datn was prepared for input to the computer on punched
cards or paper tape. This often meant that trunsactions recorded on forms or documents had
to be read, field by field, by a key punch operator who punched relevant items on a keypad
which caused a mechanical punching unit 1o be activated to punch holes into a card or a paper
tupe. This process had several potential sources of error: the original document might be
illegible: the punch unit itself might fail or create errors; or the operator might depress
meorrect keys on oceusions. To overcome these problems the whole process was usually
carried out twice - once by the original key punch operator, and secondly by another operator
using a verifier. A verifier was n machine purposely designed to compare the position and
significance of holes in a card or tape with key depressions made by the verifying operator,
When there was a discrepancy, the verifying machine was halted and the verifying operator
was obliged to re-examine the original document and decide on the correct character, Very
high degrees of accuracy could be obtained by such methods, but it required an extensive
degree of manual labour to create such input, and sigoificant delays, sometimes days or
weeks, could arise before dita could be organized and entered into a central computer,

To speed up this process, data entry and verification machines were designed 10 record
data directly on 1o a medium such as magnetic tape or magnetic disks. ‘These machines were
known as key-to-disk or key-to-tape systems. The basic operation was still the same;: an initial
input operation, and a second verification stage. Magnetic media could be handled more
quickly and efficiently than cards or paper tape, but systems were still essentially delayed by
the need to bateh duta and go through the basic stages: collection and batching of source
documents: initial keying of input; sccond stage verification and correction of input; and
loading into the computer, Great benefits were to be obtained by cutting down this ey¢le and.
il possible, by capturing transactions at the point and time of their occurrence,



Toduy many computers operate on-lne, with the Users inputting directly into the
computer using a ferminal This greatly speeds up the efficiency and avoids the delays
inherent in the batch preparation process described above, However, it will be appreciated that
errors can be created in this on-line process, To avoid getting rubbish into the system, o
combination of manual us well 88 sutomatic computer procedores can be applied. When datn
is entered, checks are imposed upon all fields which are keys and which control the entry of
data on to files, ¢.g.. customer numbers, item numbers, personnel nambers.

A name and address lile is never maintained simply by name. Names can eusily be
confused even if qualifying initials are used. Each customer is given an account number in
which some part of the number consists of a self-checking code. When the entire number i
entered. the computer automatically performs a calculation 1o determine whether the number
is a valid one. If the number is invalid, the user is prevented from entering further details of
the transaction,

The system known as Modulo 11 provides an example of & self-checking system: 1
unique code is obtained by performing a caleulation upon a number to derive a remainder
which is then uppended o the number for use in daw processing operations, For example, the
number 14710 has o remainder of 3 attached to become 147103, To check the validity of thix
number, the computer detaches the remainder and multiplies each digit by o statisticall,
selected weighting factor vs tollows:

= Digle 1 ]
2L Y
X
e e o <
= - 1. - |
X |

The total i divided by 11 to give o remainder of 3. Such check-sums will expose
transeription errors in keys, bat other checks are needed: for example, numene fields must not
contain non-numeric codes; numeric fields may have o Gl in a defined range of values, und
comparisons of deseriptive data already stored in computer files can be mnade sgainst details
given by the user, A series of such checks will, when combined. grently reduce the probability
of errors in dity preparation.

Other methods are in use 10 reduce data preparation costs and mput errors. Some o
these methods are intended to capture duty automatically by greatly reducing or even
climinating the use of keystrokes to capture dats, For example, in retail operation,
transactions can be captured by having magnetic recording devices attuched to eash registers
50 that data can be transmitted on-line to o central computer at frequent imtervals, Poineo -
siile machines also exist which can read bar codes imprinted on goods s that movements (o
ar from stock are captured automatically. These technigues capture data as a by-product of an
everyduy operation uging methods which entil little special consideration by the person
perforring the operation.

The development of tecanigues far the sutomatie recognition of preprinted characters hy
machings has led 0 some improved concepts in data collection, These technigues e
described in more detail under the heading character recognition, but some details are piven
here. The essentinl principle involved is that the ariginal transaction document is used as fnput
to the computer system. Machines are available which can read documents bearing cither
magnetized-ink characters or speciul charucters for oprical recognition; these machines can ke
connected direetly to o central processor 1o facilitate the sutomatie transcription of the dat
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from the documents on 1o a stortge medium such as & magaerle disk. These techniques are
suitable for many applications involving large volumes of data 10 a fairly standard format; for
cxample the use of magnetized-ink characters on bank cheques. They are particularly suitable
where tum-around documents can be used and where the details to be entered for cach
transaction involve relatively few itemy of data. Gas, electricity and hire purchase accounting

are examples

The development of real time data processing applications requires data collection
devices o be held permanently on line 10 the central processor via some form of data
trensmission or (n-plard communications network. Here interrogating typewriters. cathode
ray tube viswal display units. key-to-dixk units and other keyboand input devices come 10
prominence. The data prepargtion limitations can be virtually climinated as far as the
recording of transactions is concerned, and the system can be designed to respond
immediately to each transasction as it arises.

In all forms of ata preparation it is usually preferable 1w allow the computer 1o perfonn
a tunge of validity checks on every ltem of dats as it is transeribed from the input medium. In
this way it is possible to ensure that each record entering the system conforms 10 a preseribod
pattemn in the number und type of charsciers in specified fields, and in the logical relationship
between ficlds for certain transaction types. These types of check are even more important in
real time applications

In batch-processing applications 1t is also neccessary to maintain comtrol jotaly
throughout the stages of preparation and transcription 10 ensure that individual transactions or
complete batches are not lost.

Geneeally, all data preparanon is concemed with accuracy of transcription or
transmission, and the eventual integrity of data depends very largely on this initial accuracy.

Tasks

. Muke 10 questions to the text ahove.

2. Speak about the most recent development in the ficld described in the text.

3. Find the articles on the stated topic in a newspaper, a mogazine or @t an internet-
source. Present an oral summary of the article.

Text 2.3 Data Processing Stundards

There are probably no data processing managers who do not readily accept the need for
stundard procedures in their departments, but there are far oo many who will ruefully admit
that many of their present difficulties are directly attributable 10 the fisct that, in the early
stages, getling on with the job seemed more important than writing Out standards and since
that time they have been too busy extricating themselves from the troubles this caused 10 do
anything about it It cannot be siressed too strongly that the most impontant thing about any
duta processing standard is that it shall exist: so long us there iy o standard it doesn't matter 100
much if it is the best or not. Standards should embrace the activities of systems analysis,
programming, operating and clerical procedures, and in general serve the following functions.
(1) Communication: a successful data processing instaliation depends so much on successful
communication (from systems analyst 1o programmer and 10 operating stafT, for example, and
between data processing staff and user departments) that s standard form of presentation and
terminalogy helps to prevent amblguity. Standand forms of documentation will slso help to
ensure that documents are complete and that necessiry steps in, for example. sywremes design
have been taken, Later, when madification of the system hecomes necessary. standard
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documentation will allow easy access to the relevant section. (ii)Control: performance ol
specialist functions such as systems analysis and programming requires to be carefully
controlled, and standards of work and method ensure that work reaches a2 prescribed qualit,
and allows management to assess progress against timetables. It is also helpful to be able to
assign clear responsibilities to staff. (iii) Continuity: if all work is prepared to a given
standard, prepared by a standard method and documented in a standard way, then the bugbear
of complete dependence on individuals is avoided. Sometimes complete systems have been
thrown overboard because, when the time came to amend them, it was found that the original
designer had left and no one could make head or tail of the notes be had left behind. Further
notes are given in the general articles on Dacumentation.

Tasks

1. Make 10 questions to the text above.

2. Speak about the most recent development in the field described in the text.

3. Find the articles on the stated topic in a newspaper, & magazine or at an internet-
source. Present an oral summary of the article.

Text 2.4 Debugging

Debugging is the technique of detecting, diagnosing and correcting errors (also known
as bugs) which may occur in programs or systems (both hardware and software).

The two main types of program error that can occur are logic errors and syntax errors.
The former are the result of incorrect appreciation of the problem, and the latter the result of
incorrect coding of the program. An example of an error in logic would be the attempt 1o
calculate average speed by dividing fuel consumption by time tzken, instead of distance
travelled by time taken. The calculation would be performed correctly by program, but the
result would be incorrect. An example of a syntax error would be writing the instruction DO
V TIME, DI ST where DIV, referring to the operation 'divide', should have been written
instead of DOV, which is meaningless and would not be operated on by the computer.

Errors are detected by observing that programs do not produce the results expected from
them, or by the failure of a program written in a symbolic languuge (o compile correctly
Detecting errors by means of observing results involves testing programs with samples of dat:
which the program would expect o be presented with in normal running. The nature of this
data would be predetermined and the results expected from the program calculated by the
programmer or systems analyst concemed, and compared with the actual results obtained.
Test data of this sort is preserted to the program cither directly in the form expected in normal
running, or by means of simulated input conditions, for example, by storing data with the
program and altering the data input instructions to wecess the data directly from store rather
than from an inpur device. As well as testing programs by means of fess data, testing of all
conditions expected in normal running must also be carried out, for example, all conditions
causing a program to print messages requiring operator action, such as loading paper on a
printer. must be simulated. Any failure of a program to achieve expected results, or any
unexpected halt occurring within a program, will require error diagnosis, as described below.

Programs written in a symbolic language require compilation. or translation into the
machine language understood by the processor. The process of compilation enables syntax
errors involving incorrect handling of the symbaolic language 10 be detected. Most compilers
reject incorrectly used statements. and print some indication of the type of error. However,
errors in logic cannot usually be detected by compilers: any correctly formed statement will



be transinted, even if the instruction will cause the program 1o carry out an logical function
or perform # calculation incomectly.

Once an emor has been detected, either through incorreet results from test data or
simulated operating conditions, or through an unexpected halt, or through compilation errors,
the cause of the error must be diagnosed. Various methods of error diagnosis may be used. A
dry run may be performed on the program flowchart or compilation listing. This involves the
programmer in performing each step of the program as if he were the computer, checking and
recording the action of cach instruction or flowchan step. Inswead of performing the
computer’s actions himself, the programmer may use a trace or diagnostic routine which
performs the program on the computer in the normal way, but ut the sume time provides »
printed record of the action takpn by cach instruction. Simpler versions of such a routine
provide printed information about sclected types of instruction. Other mids 1o diagnosing the
causes of errors include prints of portions of intémal store ot various stages durning the
operation of a program. enabling the programmer to cheek the progress of the peogram. Prints
may also be obtuined of the contents of bucking store, e.g., magnetic disks.

Errors of syntax detected by compilers are usually recorded by the compiler, and the
type of error identificd. Nomally programs which have caused compilation errors cannot be
run, and the errors mitst be corrected before the progrsm can be tested

Once the cause of an emor has been detected, a correction must be applied 1o the
program. Correcting mource codes may be done directly by removing incoreect siatementy sl
substituting correct ancd by using source code maintenance routines. Anather echmgue for
currecting programs is 10 apply @ pateh. This consists of deleting the incorreet instruction and
substituting o Arasch w a section of coding correcting the error. Corrections muy also by
upphied 15 @ program at run time by diccctly altering the program after it has boen loaded into
store, However in most cases the best method of correcting emmars s by amending incormet
coding a1 source, af the sume time ensuring thut all documentition supporting the program is
kept up 10 date,

Debugging s not confined solely to programs. The term is also applied 10 e process of
testing the performance of hardware systems, ond also 1o the testing of a complete daw
processing systems In the latier cse the system may be tested for Maws by means of il
systems or paralfel rims

Tasks

Make 10 guestions to the text above

Speak nbout the maost recent devélopment in the field described in the text.

Find the anticles on the stated 1opic in 8 newspaper, & magazine or at an internet-
source. Present un oral summary of the article.

=

Exercises

Exercise 2.1

Complete the sentences below with one of the fallowing verbs plus @ preposition.
Remember to use the correct form of the verh., .

nccopnl  aceuse  book  count  denl  grumble insist  refrain surmound specialise
aste ety

l Thi Plonel's fire regolations have beea  fransfared into  ciighteen linguapes.
= A s petting bate, we deended 1 e msrrest Ll
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3 "My coffee garlic!" 'You're lucky, mine has no taste at all’

4 Twas cheating in the examination, just because | had made a few notes on

the back of my hand.

s If there are any personnel problems in the factory, the boss always asks her deputy W
them.

6 The English the weather, but secretly they don't mind their climate because
they love complaining.

7 'Whyaml diots” ‘We don't know, Dad

8§ Theteacher culling me ‘Ghengiy', even though my real name is “Artila’.

9 Michacl trained as a psychiatrist and he now mental disorders of the very
nch,

10 Sylvia is always ready to help people: you can her to help out in a crisis

(1 Scientists are unable 10 ____the hole in the ozone fayer, although same peoplc
believe that acrosols arce to blame.

12 'Pussengers are kindly requested to smoking * (sicline announcement)

Exercise 2.2

A There is 8 wrong word in each of the following sentences. Repluce with the correc:
word. There is un example at the beginning (0).

U} Geommd(m)muldliketohwneywwwgmng-myuny S

1 Anybody knows what happened to the Mane Celeste. IU's a complen:

mystery.

2 | have few time to spare before my Mlight leaves, ler's go und have a coflee. -
i My three cousins passed the entrance examination. Both of them are mt university
now.

4 Anchlld.lusdwbcmmmsmnalm

§  There are less birds about than there were when | was young.

6 The wwins passed the entrance examination. All of them are ot university
W

1 Mvpumuphydlhcphno,hmmonhcmoouwmdmm.

8 You won't find many money in my purse!

9 After picking & bunch of grapes, | ate few and put the rest in o basket.

10 The birthday card was signed "With love from George and |
11 Asachild, 1 was used to be on my own a lot.
12 Allof us played the pianc, but neither of us could read music
13 You won't find much pound coins in my purse!

14 | have any time to spare for such nonsense; | am fir o busy
15 Nobody can tell you where Big Ben is. It's casy to find.

B The underfined word(s) are wrong. Replace with the correct word or words. There is ar
example at the beginning (0).

0 The relationship between a dog and it's owner can be very close. its

16 L won't tell you my problems: you've got enough problems of yours.

17 I'wander whose playing this weekend?

5 I\ewmxghmblcms.ldomurdto"m:ow

19 | wonder who'spenthises

20 Go o the shop and get me & matchbox: 1 want 10 st fire 10 the Town Hall,

21 A fox would not make o good pet because its wild and difficult to control.



Exercise 2.3

Marcis Garcia tells us about her educational background. Camplete each sentence with
one of the words or phrases from the box below. You will need to put the verbs into the
right tense. (You can then muke similar sentences about your own education and
qualifications - academic and professional.)

apply  degree  gradunte (verb)  grant  higher depree

job  option  Phd  place  prmasy schoal thesis  sccondary school  stay an
study  subject

! Istarted &t primary school jn London when | was five.

2 Attheageof 11, | wenton 1o . alse i London.

IOAULIL L0 university, -

4 lgota ot Manchester 10 - Engincering,

S Butw theend of the fiest year | changed 10 anoiher

6 1 from university in 1997,

7 | have a fiest-class L g in Feonomics.

8 ldecidedio At university.

9 Soldida - in Business Administration at the University of California,
10 During the course. | did an on smull business development.

11 1 found the topic so interesting that Tapplied foca 1o do a doclorate on
the same subject.

12 Once | had got the money, 1 had w write 1 50,000-w0ed
13 Sonaw | have a BA, an MBA and a
14 AllInced now s s '

Madule 3

Text 31 Discounted Cash Flow

Discounted cash Mow (DCF) is a method for the financial unalysis of capltal projects
This name for the technique tends 10 be particulurdy applied 10 capital projects but e
principle is essentially the same as underlies the calculation of redemption viclds on gilt-
edged stocks und the actuarial valuation of pension and life sssurnce funds.

The data required for DCF caleulations are estimates of the amount and tuming of all the
various cash mflows and outflows associated with the project throughout its estimated life
(not forgetting ivesument grants, wx charges and tux reliels which the projeet will generute)
No differentiation is made between capital and revenue ilems and o atieation Is paid 10
accounting anifices such as book depreciation or book profit. There are two main ways of
applying: DCF techniyues (o such dite. I one serslon the Dperdtor, ot o standand
predetermined rate of interest. discounty cach flem of inflow and outflow to produce the
equivalent flow at a convenient standard datim point of tme such as the date ot which the
first sum of money ts to he spent. From the sum of the wial disconnted values of the inflows.
the operator subtracis the sum of the discounted values of the outflows, o obtain (he 'net
present value' INPV ) of the project. Only if the NIV tuths oot to be positive will the project
curn itx Keep in the sonse that the (varving) amonnt of cosh ted up in it from tme 1o e will
be carming more thar the rte of interest used Tor the discounting process

In the othier gonmmion vershon of DU analyves the abvive poscess is cartiad ot at several
tudey of interest wotil. by ined and croor and fnally interpolaning between Do adis it aues. o



nte of interest is found at which the NPV is zero. This mte, known as the DCF yield, is the
elective rite being camed on the varying amounts of money invested in the project
thmughout its life. In general, projects with high yields will be preforred to those with low
yields but specisl considerations apply if one project is more risky than another or if the
cymmission of ane project excludes the possibility of carrying out another. [n the lafter case,
the amounts of mooey invested and the time in which the moncy is invested at the DCF yield
may be more important than that yicld xelf. 11 would be foolish 1o embark on a project
yielding 15% for one year on £1,000 if by so doing one were prevented from carrying out
wwther project which would yield 14% per snnum for 10 years on £10,000, if alternative uses
of money were only expected 1o eam 10%.

Subject to such special festures. one may stipalite, a cut-off mte of DCF yield, and
accept ot reject projects sccording 10 whether of not the DCF yield exceeds this rate. If the
rule chosen were the same as the standard cate of interest used in the NPV version, the 1wo
variants would produce the same criterion. This ussumes, as is generally the case, that the
LCF yield is unique; an objection 10 DCF yield is that if the cash outflows interleave in time
with the inflows, instead of falling exclusively after them, it may be possible for there 10 be
¢ ther two DCF yield solutions or none. This phenomenon, which rarely occurs in practice.
can be avoided by an extension of the method known s the ‘extended vield' method.

The cut-off rate of yield, or standird rate of interest for discounting in the NPV version,
should be chasen as representing the effective after-tax cost of capital. 1denlly this should
have regard 1o how far an irdividual project can be financed from debt, ic., relatively
creaply, and how far it must re'y on equity capital, ¢ither in the form of plough-back carnings
or 4 new equity issue, which s more expensive since equity moncy has 1o be obtained in
competition with the equity market in general, from which investors expect 10 receive over
the years (by way of dividend and capital appreciation) considerably greater net-of-tax returns
thin fixed nterest investors, W compensate for their added risk Rates of the order of 8-12%
ae typically considered approguiate. but the particular company’s balance between debl and
equity finance and special nsk features of the industry or of the project should be taken into
ncount.

With the aid of interest tables, which give the present value of £1 receivable or payable
a any future year, for discounting the future cash flows back 1o the starting date, the vanous
NPV required for DOF analysis can be emiily caleulmed by hand; altematively they lend
themselves well w0 computer operation, and this will be preferned where a large number of
analyses are required, There has been cansiderable controversy on the respective merits of the
[CF yield and the NPV ot a standard rate of interest; if the former is calculated, the
production of the latter involves litthe extra effort (or programming) and there is much to be
«1id for producing both figures as o matter of routine.

A frequent objection to DCF analysix is that it demands forecasts of cash inflows and
outflows many years ahead and that these may be in «nous eror, However, these
uncertaintics with regard to the future are inevitably reflected in the yield which will be
obtained in the event, and it iy indeed a virtue of the method. rather than a vice, that it focuses
attention on the forecasting problem instead of pushing it under the carpet. By contrast, more
¢ immonty used methods such as the ‘payback period (under which the amount of profil
expected after the investment has been recouped Is completely ignored) of the ‘accountants’
ntum on capital’ (the rutio of average hook profit after depreciation o the initial or average
¢pital invested) can give seriously misleading results, in particular because they ignore the
incrensingly important effect of different types of tax allowance and their timing.
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Tasks

Make 10 questions to the text above,

Speak about the most recent development in the field described in the text.

Find the articles on the stated topic in a newspaper. a magazine or at an intemet-
source. Present an oral summary of the article.

-

Text 3.2 Dump and Restart

When a computer run has been terminated at a point earlier than its completion (because
of a machine failure, for example) dump and restart techniques ensure that the run can be
restarted without the need 1o go back to the beginning. Various techniques can be used to
achieve this, but all conform to a basic pattern: at various points within the programs staking
up the run dump points will be present; when the program reaches a dump point, the State of
the memory and the state of all peripheral units is dumped. This will involve writing memory
onto a suitable peripheral, e.g.. magnetic disk or magnetic tape, and printing or punching
details of the point reached by all peripheral units. Normally the program will continue to run
afier recording the dump details until it reaches the next dump point, when the new state of
the program is dumped. If a program is terminated for any reason - because of machine failure
or because the machine is required for other jobs- the operator records the last dump point
reached and preserves the dump information reduced at that point. When it is required to
restart the program, the memory dump is read into store, returning it to the state it was in
when the dump took place. The operator resets the peripheral units to the condition needed by
the dump point (for example, replaces magnetic media that must be read again) and the
program can be restarted at the point immediately after the test dump point occurring before
the stoppage.

Manufacturers or users usually write special dump and restart routines which
automatically record and restore the peripheral and ore information. The technique is
particularly useful for inclusion in long or complex jobs where much time might be wasted if
the whole job ad to be run from the beginning. The selection of suitable dump points at the
discretion of the programmer or systems analyst: these points may occur at fixed time
intervals or at recognized points within a ran, e.g.. when it is necessary to change reely in
milti-reel file working.

Tasks

Make 10 questions to the text above.

Speak about the most recent development in the field described in the text.

Find the articles on the stated topic in a newspaper. a magazine or at an internet-
source. Present an oral summary of the article.

ed D -

Text 3.3 Dynamic Allocation

A method adopted on multiprogramming computers for assigning main store and
peripheral units 10 a program. Usually performed under control of an executive program. and
designed to permit complete flexibility in the hading of programs dependent upon the
peripherals and storage available at any one time. As each program is compiled a series of
statements. sometiines known as the request slip, is generated indicating the requirements of
the particular program. Before the program is Joaded the execuiive program reads the request
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slip and ascertains whether the progam can be accepted I it can. the exceutive program
allocates the appeopriate peripherals and main storage 10 the program. The essence of the
system is thut the programmer teed not specify the particular peripherals be requires, but only
the type of periphcral and thereafier he uses xymbolic names W address the units in the
program. At rum tinte the executive program allocates specific units of the desired type 1o the
program. 2. An extension of the allocation system described in | above, concerms the
assigning of mugnetic tape fifes W a program. Here. the programmier specifies, by means of
the header label. the particular tape files processed by his program. The operator can then
Icad these files on W any of the svailable tape decks ot run time. When a program reguicn W
open a perticular file the exccutive program scarches all unallocated decks 1o find a tape with
the approprinte label, Whea it does so, the deck 15 allocated to the progrm

Tasks

1. Make 10 questions to the text above.

2. Spedk about the most recent development in the field described in the text.

3. Find the anicles on the staled 10pic in & newspaper, # Magazme or ot an imemei-
source. Present an oral summary of the article.

Text 3.4 Evalusting a New System

The last step in the design of any new system should always be an attempt to evaluate” it
i comparison, with the system it will be replacing. and management should ensure that no
new system i implemented uatil such an evaluation has, been made, too many systems have
been inttoduced on a 'wave of enthusissm und followed closely by a rough of depression us
cipense and effont rise 10 keep the system operating. The two systerns should be compared
under twa main beadings. cost and information availability, In order 10 evaluate & sysien's
cost i1 will be necessary to establish o breakdown, for cach area affected by the system, of the
wage and salaries. equipment, supplics and overheads. It should slways be possible 1o do this
fiirly necurately both for the new system and the old one, and a comparison of the respective
costs can then be made. Sinke likely savings in the future will be a key. point, (the
irtroduction of new equipment peobably bemg a heavy mitial expense) it is olten wselul 1o
irdicate » diate when the installition-costs of the new system will have been covered by
savings. It is #lso imponant to realize that the replacoment of several low paid siafl by fewer
b it better-paid viafT 15 not necessarily a saving.

In considering information availability and quality it is essential w relate it W the need
for readily available and better quality information. An mexpengnced syslems analyst will
always try 10 justify an expensive system on the grounds that it provides isformation thit was
never obtainable before and that this may result in & saving of thousands, but such claims
shiould always be very carefully examined; above all it must be clear that a systern which,
results in the handling of moumains of irreleviant data by highly-pelid executives witl probably
result in o loss rather than o saving. Evaluation of » new sysem may well result in the
eradication of unnecessary information mther than its proliferation. In any event it will have
rvolved a careful assessment of the disadvantages of the system which will have been
sadutary for all concerned.



Tasks

Make 10 questions to the text above.

Speak about the most recent development in the field described in the text.

Find the articles on the stated topic in a newspaper, a magazine or at an internet-
source. Present an oral summary of the article.

SR

Text 3.5 Systems Analysis

Systems analysis as an activity existed long before computers were invented: the art of
analysing methods of doing things and designing and implementing new and better methods
has been applied ever since mankind organized itself into social groups. Out of this
organizing activity have developed the modem sciences of organization and methods (O &
M). work study. systems engineering and other associated techniques.

The advent of computers produced a very powerful tool, capable of handling huge
amounts of information at enormous speed/Systems analysis is the name given to the
technique of determining bow best to put this powerful tool to work.

This article gives a brief description of some of the aspects of systems analysis. The
range of activities which come under this concept, however, is not clearly defined. Some of
the activities described may be performed by an individual employed as a systems analyst:
others may be considered to be more appropriate to a programmer or 1o an O & M expert
Nevertheless. the activities described are all concerned with using a computer efficiently and
profitably: this. is the ultimate aim of systems analysis.

The work of & systems analyst can be likened to that of an architect. In designing a
building the architect must first of all. determine in consultation with his client what the
building is for: teaching, nursing, family living. etc. He must analyse the activities 1o be
performed in the building: eating, sleeping, cooking. etc. He must then determine the physical
limitations within which his design must come: costs, materials, dates. He then designs a
solution to the problem: this solution must be communicated to the user, to the builder, to the
contractor. to his clients. Once the design is approved, he must monitor progress on the
building and alter designs if requirements change (although he will hope to have to do as linle
ol this as possible). Finally, when the building is complete, he must satisfy himself that it
conforms 10 his design and 1o the client's requirements. He can then have the satisfaction of
seeing his design realized, and performing the function for which it was created.

This is only a rough analogy: but it illustrates the main functions of systems analysis: (i)
definition of the problem; (ii) investigation of the working of existing systems; (iii) analysis
of the results of the investigation so as to help determine the requirements of a new system;
(iv) design of a new system that is practical and efficient and makes the best use of available
hardware and software; (v) communication of the new system to all parties concerned; (vi)
assistance in implementation of the new system and its maintenance thereafier.

Each of these functions will form part of the analysis of any particular system: however,
the relative importance of each step and the responsibility for undertaking it may vary
considerably from system to system. The following remarks outline briefly the
methods.adopted at each stage. (i) Definition of the problem: Before embarking on a systems
project a clear statement and understanding of the problem must be made: otherwise, the
answer produced will not meet the needs that it is supposed to and the whole project may well
prove to be abortive. Thus the first important task of a systems analyst is to obtain a definition
¢ the problem. The subject of the project, and its boundaries. as well as the objectives and
hoped-for benefits must be specified as precisely a possible in a written systems project
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assignment. This will be thz result of cooperation between the 'clients’ or users of the
proposed new system and the stafl 1o be invoived in the design of the new system.

(ii) Investigation of the working of existing systems: This stage can be divided into an
interim survey followed by a full scale system investigation.

The purpose of an interim survey is 10 provide a guide from which 1o estimate the time
needed for a full scale investigation and the resourc: required to carry the investigation out.
The intenim survey will normally cover the following points: volume of work: staff involved:
time involved; costs of present system. The interim survey will not propose solutions but
obtain facts highlighting arcas for further investigation and defining the extent of the probiem.

A full scale systems investigation can continue indefinitely: it is thus essential to plan
such an investigation carefully, beeaking it down imo a series of separate projects. One
approach 1o the problem is the systems project tcam, The investigation is planned as a series
of tasks each of which is given 1o a team to solve. The tcam is given precise terms of
reference and a limit is set on the time for completion. Team members are taken from those
closely involved in the subject under investigation, as well as systems specialists. In assigning
tusks and breaking down a detailed investigation into separate projects it is essential 1
determine what facts are tc be looked for, so that unpecessary detail is not included.
Documentation of the results of the investigation is essential, and seveal techniques ar:
available, such as systems flowcharting, horizontal flowcharts and decision tables. In carrying
out a systems investigation it is no! sufficient merely 1w record what is formally laid down in
company rules or other documents as being the situstion: neither 15 the correct pictur:
necessarily obtained from what any individual says the situation is. The real sitation must b
discovered by patient observation and discussion. From the resulis of the investigation can be
determined the best way of meeting the real needs of the sysiem.

(iii) Analysis of results: Once the detailed systems investigation described above has
been completed, the results obtained must be analysed so as to determine the weak points of
the system investigaied an¢ the relation between the existing situation and the overal
objectives of the new systemt. This stage attempis 10 produce answers 1o the followiny
questions: Is the present system doing what it is supposed to do. in the time allowed, with the
requited accuracy and at reasonable cost” Is the organization of the sysiem adegquate 1o its
task, and is the staff adequate” Are the documents used and produced necessary and are they
efficiently designed? On the basis of answers to questions of this type the new system can be
designed more effectively.

(iv) Design of new system: The designing of # new system is a creative function and, &5
such, difficult to define in detasl. However, in designing a new system some of the following
activities normally take place: (a) Re-sppraise the original terms of refercoce of the
investization in the fight of results so far obtained. () Reflect again on the results of the
analysis of the existing sysiem. particularly any weak points and any uncxpected discoveries
(¢) Determine precisely what autput will be required from the new system and how it will be
used (d) Determine the daic items required in order 10 produce the required output. {«)
Decide on the medium and format of all mpud and owtput files, wking inlo account hardware
und software availability and timing requirements. (/) Devise efficient methods for processing
input to obtain output, making use of software available and defining any special programs
required. fg) Devise an efficient method of data collection. This 15 purticularly important.
since the results produced by the systemn depend on how accurate, complete and up-to-date the
raw data input to the system is. (i) Define in detail all the clerical procedures and
documentation (e.g.. furn around documents. source documents) required at the data cupture
stage. (/) Decide how the system is 1o cope with changes and modifications. No systens
design is perfecl. nor can an analyst predict completely the requirements of any system in the
future. Thus as much flexibility as possible must be incorporated into all parts of the sysien.



This can be done using general purpose software (e.g., applications software, file processing
programs) or by specifying progrums which can be modified by means of variables input from
parametery

(v) Documentation: The general articles on Documentation describe the documentation
which must sccompany any new system. Such documentation is essentinl: @ As # record of
agreement on all decisions. b As a method of communication between the analyst and the
progmmmers responsible for preparing all programs required. ¢ As a method of
communication between the analyst and those responsible for operating the system, both the
user and the specialist data processing personnel. The documentation should be signed as
agreed by the users, the programming staff and also representatives of company auditors and
pccountants.

(vi) Implementation: Before a new system i finally operational, several stages of testing
must take place. The first step is the detailed testing of individual programs, for which the
systems analyst will provide test data and schedules of expected results,

Once the individual programs of the system have been proved correct against sest data,
the system as @ whole must be tested, 10 ensure that all procedures, manual, off-line and' on-
line are working as planned. This form of test requires some simulation of the ‘real life'
situution This can be achieved on o limited basis by means of a pilot scheme, where one
small but representative aren of the system is used (o test the new procedures before these are
extended to other arcas. This muy be sufficient test of procedures: but in some cases, full
paratlel runming will be required. This means that the new procedures are operated ot the
same time as the procedures they are designed 1o replace. The results obtained by the two
systems are compared and the old system dispensed with when the new one is operating
successfully.

The pilot scheme and parallel run steps are also used 10 try out the provisions made for
auditing and controlling the operations of the new system. =o that control is established over
the full implementation of the system.

A major function of implementing a new system is ensuring that all documentation is
accurate and up to date. And modifications made to a system in the light of lesting or
operational experience must pass through the same acceptance and sudit procedures as the
original system, The analyst must ensure that this documentation is maintained sceurately and
is ulways up to date.

(vi1) Conclusions: This article han dhscussed in general terms some of the activities
involved in systems analysis. Gremt emiphasiy is laid on the necessity for the analysis of o
s)-ncmtobcwmplmundlhwcn;h However, 100 great a ngidity in s system can prove fatal
1o its wltimate cffectiveness. Any worthwhile system must be capable of being chmy.'d
withoot invalving u complete reviston of all that has gone before. With the mmn;
availahility of geneml purpose application-onented sofiware the task of the analyst is
considerahly eased. By definition, general purpose software is designed 1o be used ih a large
number of related upplications which differ in detail. Thus a system making use of such
software will be moce flexible titan one using specially devised routines, Software iy designed
o be modificd, whereas single-purpose routines genenilly win do one job only, and cannot
casily be modified. Thus the task of a systems analyst is as much w0 forecast how the system
and its requirernents will change, s it is to define the specific requirements of the system at a
fixed point in time. Felecommunications systems by which the user is able 1o interropate a
computer, and control the wput and output from it directly, mean that the systems analyst is
less an intermediary between o user and the mysterious world of the computer, and more a
teacher, explaining how to use and control a powerful tool in the simplest and most efficient
manner,



Tasks

1. Make 10 questions o the text abave.

2. Speak abowt the most recent develapment in the field described in the text.

3. Find the articlés on (he stated topic in o newspaper, & magizine or al an nlernel-
source, Present an oml summary of the article.

Excrvises

Exercwe 3.1

Rewrite the following sentences using the verb in capital Jetters with a suitabie
preposition to replace the undertined words, Make each new seatence as similar in
meuning a4 possible tn the wriginal. You may need to change the tense or the form of the
verb. Choose from the following prepositions.

abowt  across  against ot by for in im0 on  overround  through o
towards  with  afler

| Everyone is full of praiss for the new plity af the Globe Theutre

Everyone s raving abowt the new play at the Globe Thentre RAVE
2 Who's taking care of the children?
Who's the children! LOOK

3 Some people are opposed 1o women with small children poing out W work.

Some people dont women with small childeen going out 10 work.  AGREE
4 My dog really likes you

My dog hasreally TAKI
5 Would you like wmlgm_mmqrs_dsgﬂ what you proposed when we last spoke?

Would you liketa what you proposed when we lust spoke?ELABORA T
6 Rachae! did not hesitate 10 ke advantage of the chance to go to Australia

Rochasl ____the chance to go W Australin. M
7 Wil Lbeat a disadvantage because of my age?

Will my age me? COLINT
% Liale children know how t behave in such a way that their parents will give them what
they want.

Lintle children know bow o ______ their parents, GE1
9 The repairs we had 10 do on the cor have reably used up a ot of our savings. The repairs
have o savings EAT

1 Iﬂmam T hadd 20 examing o large numbor of docaments before | found what |
was looking for
1 had to. ~ alurpe number of documents before | found what [ was
lookmg for, MLOLGH
11 She huppened 1o find the missing nécklace while she was looking for something else.
She  the missing necklice while she was looking for samething elie.
STUMBLE

12 Any money | have t spare is added to the menes | am saving for my holiday.
Any money | have to spare s ~ my hohday. PuT
13 Everybody deserted John “after he was arvested, but his wife told him: 1 will ot sbandon
you, John. whatever huppens ' His wife promised 1o him. TICK
14 She decided 10 treat herielf 1o o large box of chocolntes. She decided

~ chocolales. spuULGH
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15 During the interview, the Prime Minister tried to avoid going into detail about an

embarrassing story.

Shetriedto_ ___an embarrassing story. GLOSS

16 1am happy to confirm that he is a man of integrity. ican_____ him.
VOUCH

Exercise 3.2

Rend the text below and use the word given in capitals at the end of each line to form
word that fits in the space in the same line.

HOW MUCH ARE YOU WORTH?

A Important factor to take into (1) in trying to answer this CONSIDER
question is how socially useful a person's work is, (2) _ of the REGARD
talents he or she may bring to it Itis (3) accepted that GENERAL
looking afier the sick or taking (4)  for the education of the RESPONSIBLE
young is a more (5)  occupation than, say, selling second-hand VALUE
cars. Yetused-car (6)  undoubtedly cam more than the SELL
nurses or teachers. But what about job (7) 7 People who SATISFY
enjoy their jobs, the (8) goes, get their reward in the form of ARGLIE
n 'psychic wage', and that it is the people with the (9)  jobs who REPEAT
need more money. Whatever the (10)_ | jobs which are traditionally TRUE
thought of as 'vocations' continue to be (11) badly paid, while RELATE
other jobs, such us those in the world of entertainment, carry (12) FINANCE

rewnrds out of all proportion to their social worth.

Exercise 3.3

Charlic Kim tells us about his professional history up to now, Complete the sentences
with verbs from the box. Make sure the verbs are in the right tense,

buy  deopowt  join  look after  move  promote  runsell  setup  spend
take off  wrile

I went 1o college in the States but got bored so | dropped out after two years without a

1

degree,

2 0 acompany making computer games.

3 Aftersixmonths lwas 1o the post of chief games designer.

4 | _ two years there Ieumm;, the business,

5 Then! 3 __to abigger games company for more money but | hated it.

6 Sol decided to . my own company,

7 With my partner, Mario Carter, | co- the software for a game called
Sudden Death

8 I amillion copies inits first year,

9 We_ __another games company in Japan with the money we made.

10 Nowl — thecompany in the States.

Il And Mario ___the company in Japan.

12 Now!'dliketo  ayear 1o learn about website design.



Module 4

Textd.l Fensibility Studies

A feasibility study (s research into thit pessability of developing a solution to a problem,
In computer torms this may mean placing an order for the apptoprinte coafiguration and the
rescarch may be prmanly an apprmsal of the current situstion of hardhware und saftware,
leading to the cholee- of squigment 1t may also be an sssessment of whether a particular ateu
of & compuny's activities should wtilize n computer alveady used by the company. Some
comments on this type of study are given at the end of this article.

The raison derre of the fensbility study should be that there v reasonable douly
whether the problem is capable of solution within an acceptable time-scale and budget, or ol
the very least Whether solution A or B is the beiter one. Any study which begims on firmer
ground Is not a feasibility study, it is phuse one of un actual project Probably over ninety pet
cenl of systems design is imitative and the feasibility of the proposals s self-evident;
however, the economic bengfits may be more apparent than real; the onginator of o real
fensibility study should be noved by 2 vision of Utopia, on the other hand he should place u
limit on the time and resources that muy be expended before a return on he investment must
he achieved.

Nowadays it is customury for some formt of feasibility study to be carried out for ever
targe project which affects the antional interest foc example a conversion to the metric sysem
Even though the extimates of cost and benefits are sometimes wide of the mark such studic:
ure an essential feature of the democratic process, providing un opportunity for debate and
allowing priorities to esmblivh themseives. The computer has become an essential wol in
conducting these feasibility studies, both through the analysic of survey dists and through
stmularion

As indicated earlier, feasibilny studies are also made 10 esublish whether 8 computes
should be used in solving some panticular probleom. It s very important thint such o study be
made ss crisply and tidily &5 possible, and it often helps if the study is camied out within
formal framework. For example, o representative of the problem arcs should be formaliy
appointed to work with the man (often a systems analyst) conducting the sy, and terms of
reference should include a statement of the nature and type of application 1o be studied, th:
objectives and expected duration of the study, and a clear identification of the arcas 1o be
investigiuied . Those condueting the study will generally examine permanent records within the
problem wren: interview staff handling the work; observe and meusure the work, summariz:
the facts 1o provide o hroad statement of requirements of a now system. consider poaibl
solutions; and provide un estinate of the cost of completitg 1 full systems investigation. This
information should provide those who called for the study with enough mformation 1 decids
whether or not the project is f=mible

Tasks

Make 10 questions 1o the text ghove

Speak about the most fecent development in the field described m the text

Find the anticles on the stated topic in a newspaper, a fragazine of 4t an jnlemel-
source Present an oral summaey of the anicle.
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Text 4.2 File Structure

This term relutes to the way that information is organized into fields, records, blacks and
files, and 10 the way (n which they are organized into the available hacking siorage medium,
including structures created to ussist in access to required units of information.

In carly computers, records held on magnetic tape were stored serially one record after
another. The records were sequenced according to the significance of data appearing in a key
field; e.g., account number or name, Such a file is known as o serial file, and examples can be
found in many computer installations, Indeed, applications which use magnetic tape or
caysette tape as their principal backing storage medium are very often organized using serial
tiles, The disadvantage with such files is that to find a particular record it is necessary to
search the medium from staft to finish, o process which can take from 1 to 60 minutes,
depending upon file size and medium and position of the record in the file.

The use of magnetic disk files gives the system designer the opportunity to use more
convenient file structures which give rapid access o specific records in milliseconds. Such
structures are essential for on-line or real tune systems, where it is common to require record
retrieval and display in | or 2 seconds from entry of o request for a specific key.

Commercial systems, such ns order processing systems or reservations systems, usually
employ file structures suited 1o such retrieval, using cither random file structures or indexed
sequential file structures,

In random files, records may be stored anywhere on the storage disk. The location is
determined by computing a disk address from the key number of the record. The computation
is performed in exactly the same way each time it is required to read or write 10 a record, 0
the sume disk address is always generated for a specific key. This system is efficient where
the structure of the key is such that o unique disk address is always created, but sometimes
different keys will ereate the same disk address, and then some records have to be stored in an
overflow areu, und only a pointer to this record is stored in the original generated address,
Random file structures may therefore be inefficient in the time taken to retrieve records and in
the utilization of disk space, but they are effective where the system designer has control over
the keys in use and can creale o suitable algorithm (known as a hashing algorithm) to
compute a frack and sector address from the key number in such a way that an efficient
distribution of the records arises over the disk surface,

Indexed sequential files are usually cremed in such a way that areas of the disk are
reserved for storing records from a particular key sequence (€., Account Nos, 150-200 are
nssigned 10 a specific block/track/sector address) Known a8 a bucket. An index is set up to
relate key numbers o bucket addresses. Records in a file are accessed by looking up the
index. retrieving the bucket indicated, and searching for the record required within the bucket.
Since records may arise randomly throughout the life of the system, it is not usual for the
records in the bucket to be in strict sequence, but in general the records are stored
sequentinlly, although the file may be stored over non-contiguous areas of the disk. It is also
usual to ussign an arca of the disk sufTicient to cope with the present file size plus an amount
for expansion; the file is then reorgunized periodically 1o cope with file growth. Some buckets
will get filled before others and therefore overflow areas are used.

Both random and index sequential files are useful where an application requires nccess
10 structured records through a simple key choice. but whole classes of computer application
require responses to be constructed to user requests which are based upon logical
relationships; e.p.. ‘present sll the records which relate to persons between the ages of 25 and
35, who have u degree in engineering, and have served in overseas locations, are not married
and have not risen above the rank of branch manager’.

File stuctures designed for this type of inquiry often use imverted files. or relational



fi es. and there is not a conventional record structure in which all fields related by specific
keys are stored in one place. Instead, any data element classed as an attribute or characteristic
(¢.g.. mantal status, age range, job title) is stored as a hist of all the items which have that
charactenstic. Records can then be constructed during processing by comparing lists to create
sub-files of records which fulfil a particular set of attributes.

Tasks

1. Make 10 questions to the text above.

2. Speak about the most recent development in the field described in the text.

3. Find the articles on the stated topic in a newspaper, a magazine or al an internet-
source. Present an oral summary of the article.

Text 43 Flag-Status Register

In many central processors, a special register exists in which individual bit positions are
used as flags to indicate to the programmer the status of various activities within the system.
For example, the following tags are set or unset according to events occurring in previous
instruction execution cycles. (i) I the result is positive or negative. (ii) If there has been a
carry or not. (ii1) If there has been automatic overflow or not. (iv) If the result is equal to zero
ornot.

Flags may also be associated with other events such interrupts ansing external to the
processor. The instruction sat provided in the particular machine language or assembly system
usually includes instructions wkich test these flags. and in some cases these instructions may
deliberately set or unset the flags. They are frequently used in association with branch
instructions 1o determine the logical sequence in which parts of a program are performed.

Tasks

Make 10 questions to the text above.

Speak about the most recent developmenl in the ficld described in the text.

Find the articles on the stated topic in a newspaper, a magazine or al an intemelt-
source. Present an oral summary of the article.

bl

Text 4.4 Flowcharting

Flowcharting is a technique for representing a succession of events in symbolic form.
The ‘events' recorded in a flowchart may represent a variety of activities. but in general a
particular flowchart will record the interconnexion bhetween events of the same type. In daia
processing, flowcharts may be divided broadly into systems jflowcharts and program
flowcharts.  Systems Flowcharts: The object of systems flowcharls is to  show
d agrammatically the logical rzlationship between successive events in a data processing
system. The main types of 'event' in a systems flowchart will be the clerical and manual
procedures involved, data collection and data preparation, and the computer runs involved,
The flowcharts will identify the various procedures involved. showing their interconnexion
and the overall design of the system.

Program Flowcharts: The objeet of a program flowchart is to show diagrammatically the
lceical relationship between successive steps in a computer program. Flowcharting a
computer program may involve a number of different levels of complexity. but at least two
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levels are usually prepared, outline flowcharts and detail flowcharts.

The purpose of an outline flowchart is: (i) to help the conversion of a program
specification into a sequential statement of operations; (if) 1o guide the further development of
the program; (iii) to cnsure that no imput or oufput record is overlooked, and that all
requirements of the program specification are met In order to achieve this an outline
flowchart must show: (i) all input and output functions: (ii) how each type of record will be
processed; (iii) how the program will be divided into segments and routines; (iv) all entry
points and halts

The purpose of a detail flowchart is: (i) to interpret the detailed program specification;
(if) 1o define the programming techniques to be used, (iii) to provide clear directions for
coding: (1v) to make the coded program more intelligible. A detailed flowchart will be used as
the basis for coding the program, cither in a high level language or in machine code. Thus the
level of detail must be sufficient for unambiguous coding This will vary according to the
language 10 be used and the complexity of the program: the most detailed level of
flowcharting will have a symbol representing each individually coded instruction. However, it
ts usually sufficient 1o represent a sequence of instructions forming 2 logical unit of the
program by means of a single symbol.

Symbols: flowcharting symbols usually conform 1¢ some standard set in which each
symbol has & specific meaning. Internationally and nationally accepted standards have been
designed, such as the Furopean Computer Manufacturers' Association standard and the
Amernican Standards Association standard, but local peculiarities prevail in almost any
instaliation. For this reason great care (and often great resourcefulness) is needed in reading
the flowchans of anyone whose personal whims are not publicly accepted: considering that
the flowchart is a major 100l in the science of communication, it can sometimes be strangely
uncommumcative. Among the symbols defined will be symbols representing the following
functions:

Flowlines Flowlines show the transfer of control from one operation tc another

Process A symbal to represent any kind of processing function.

Decision A symbol which repeesents & decision or switching type of operation that
determines which of a number of altemative paths 1s to be followed.

Connector A svmbol to represent an entry 10 or exit from another part of the flowchart.
It is used 10 indicuate 2 transfer of control that cannot be conveniently shown by 2 flowline
(e.g.. because the flowchan continues on another page).

Terminal A symbol representing a terminal point in a flowchant (¢.g.. start, stop, halt
or interrupi)

Other special symbols are used to represent subroutines, inputoutput functions and
different types ar peripheral unit and sources of input and types of output.

The techniques of flowchaning are often complementary to those of using decision
tahles, on which there is a general article.

Tasks

Make 10 questions to the text above.

Speak about 15e most recent development in the field described in the text.

Find the articles on the stated topic In 2 newspaper. a magazine or at an internet-
source. Present an oral summary of the aricle.
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Exercises

Exercise 4.1

For each of the sentences below, use the verb in capital letters and a suitable preposition
to write a new sentence. The new sentence should be as similar as possible in meaniog to
the original. You may need to change the tense or form of the verb.

1 We laughed very loudly when we saw the clown. ROAF.
We  roared with  laughter when we saw the clown,

2 Do you want a drink? CARE
Would you a drink?

3 What do the letters ELl mean? STAND
What do the letters EU ?

4 We ran into a bam to gel out of the rin. SHELTER
We __the rain in a bam,

5 1lent my cousin £5, BORROW
Mycousin_ £5  me

6 The group leader asked sked students if they would volunteer CALL
to help with the campaign to help earthquake vietims,

The group leader volunteers to help with the campaign.

7 A car crashed into a bus this moming. COLLIDE
A car _ubus this moming,

8  Charlie has just inherited o fortune! COME
Charlie has just __afortune!

9 1 have the sume first name as my grandmother, NAMF
I wits my grandmother.

10 Farmers' dogs will often attack people they don't recognize, GO
Farmers' dogs often people they don't recognize.

11 1 like the ides of a universal language APPEAI
The idea of a universal language game—

12 | was reully deceived by his story about seeing on FELL
ostrich in his back garden! | really _ hisstory!

13 There is o fence round the pond to stop children falling in. PREVEN]
The fenceisto children_ falling in the pond.

14 I'm not sure what you are lrymu 10 sy, DRIV
What are you ?

Exercise 4.2

Read the text below and use the word given in capitals at the end of each line to form o
word (hat fits in the space in the same line,
THE ELEPHANT MAN

John Merrick was one of the most (1) human beings who ORDINARY
ever lived. He suffered from 4 rare bone disease which (2)  him FORN
wrotesguely: his right leg was twice normal size and his head was (3) LARGL
und misshopen. When young he had a 9-inch (4)  protruding from GROW
his mouth, heace the (3)  nickname "The Elephant Man'. FORTUNE
He was (6)  seen by aneminent surgeon, Frederick Treeves, while EVEN]
working in acireus. Treeves secured his (7) 10 the London ADMI
Hospital and gave him a mask to wear so as not to(8)  others TERROW
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Treeves discovered that Merrick was a man of (9)  intelligence.

Treeves' friends began to visit Merrick, and his (10) _ soon spread.
Members of the Royal Family, (11)
among those who repeatedly visited him. The (12) of his soul had
(inally escaped the prison of his body.

Exercise 4.3

Sidney Carton is talking about his job responsibilities but is having problems with his
prepositions. Complete the following sentences with & preposition from the box, where
necessury. You need some of the prepositions more than once. Some of the sentences do
not need an extrn word. You can then make similar sentences about your own job

responsibilities,

after  in on out  to with

| Lhead  the marketing department at Power Enterprises.

2 lreportdirectly  Mr Power himself.

5 ook adepartment of about 30 people.

4 Ideal  ull the major nspects of the company’s marketing stratepy.
5 | linise_ the other members of the management committee.
6 | listen carclully what our customers say.

7 lThandle  oneor two of the major accounts myself.

8 I'mworking a very impaortant account at the moment

9 | also monitor the genern! situation in the market place,
10 Weearry marker surveys regulorly.

1 Wetest new products on groups of consumers,

12 lamalsoinvolved

Exercise 4.4

_Princess Alexandra, were

__one or two of Mr Power's takeover projects.

Mateh ench form of payment (1-11) with the right person (a-k).

wrant

salary

wige
commission
fees
dividend
royalty
stock option
pension

tax
redundancy pay

e SO WI N LB WIS —

-

h

i
h

¢
d

s R .G

author

senlor manager
laid-off employce
government
blue-collar worker
retired employee
snles representative
student

i consultant
| shareholder

k

white-collar worker



Module §

Text 5.1 loformarion Retrieval Techniques

Information  Retrieval is the phrase used genemully 1o descnbe the problems of
racovering, from collections of data, those particular items of information which are required
ot a particular time for o particular purpose. Information retricval is basically a problem of
communication. communication between the originitor of information and the individual
raquiring 10 use the information. What is required is a method for providing the closcst
possible coincidence between the description of the subject by the user and the description of
e information produced by the originator. Thus a third clement appears in the line of
communication between thess two. the process of classifying or indexing the information. A
common imformation retrieval system 1s 8 library. The user gocesses the individual books he
raquires vis o catalogue organized in such a way that he can formulate a requess, find &
raference 10 the book and then locate the book on the library shelves.

Information retrieval involves basically the following sequence of cvents: (i)
Iaformation coming into the system is analysed and given some form of classification. (i)
The information is stored in an ondered manner (not necessanly comesponding W the
classification made ul stage (1)). (i) The user translates hus requirement for information into »
cinssification by a process arakgous W that made for original information. {iv) A scarch of
1 v store is made for an iem with a classification comresponding to that made by the user. This
stcp may be divided into two, the first stage being 2 search through an index 10 the
classifications, which will give a reference to the location of the stem in the store. (v) When a
rantch o hir is obtained, the item of information is extmcted from the slore

[t can be seen from this general outline that the events comrespond penerally W normal
cxperience of searching for information, for example 10 libranes. catalogues of merchandise,
«Mice filing systems, trade directonies, reference book indexes These technigues have been
sdopted and extended, wutilizing the great speeds and storage factlities of computers W provide
rapid access W increasingly karge and diverse collections of information. There are an almost
iafinite number of possible approsches w the problems of information retrieval: this anicle
can only attempt W describe 1n general 1erms some of the approaches made 10 solyving the
problems pased by cach of the seps described above,

The problem of informasion retrieval starts, in fact, with that of storing nlotmation
Two possibilities are open: either the mformation entering the system can be stored separately
from the index used 1o reference it (as huppens in a libmry) or the index and the informution
can be stored together (as happens in an office filing system). In computer ppplications. the
«hoice depends on the amount and type of computer vorage devices avarlable and the type of
iformation being dealt with A computer system used. for exwmple, 1o provide an
| formation retrieval system for accessing technical literature would narmally be of the fins
1ype, the actusl information ilems being stored apart from the index A system of personnel
racords, however, might be of the second type, o complete computer recond being created wnd
stored for each individual together with dentifying and classifying informution. The
cevelopment of storage devices with differing capacities and acoess ame means that in some
systems the information may be held on one type of device white the index 10 be searched is
cn another. Other developments, particularly in the field of minmturization of originul
< acumenty through microfilming. enable physical copies of the documents 1o be stored with
somne form of coded represencation of reference informution. Munched card systems were
ceveloped by which microfilmed documenty could be insened within a card on which
seference information was punched. By using mechanical devices, selected canls could he
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retrieved and the asscciated document obtained. Extensions of this principle to computers
involve associating microfilms with magnetic recording surfaces - either tape or cards - which
can he coded and read by computers. Other developments are the recording of televised
images of original documents on video tape or video disk, and associating the video image
with identifving information which can be read by the computer. A different approach is the
development of devices which can read printed documents automatically, and convert them
into computer format.

Indexing information within a system makes possible the correlation of requests for
information with relevant items of information stored by the system. There are many possible
indexing schemes, but basically there are two types of approach to the problem. Each item of
information may be given an idegtifying key, which in the case of systems separating the
information from the index will act as the cross-reference from the index to the item. As well
as this key, selected aitributes possessed by the information will be coded in some form and
associated with the identifying key. For example, in a system of personnel records, the
identifying information may be a staff number, followed by a series of codes isolating such
attributes as experience, qualifications, marital status, occupation code. In addition, if the
system is one which incorporates information together with reference tables, there may be
non-coded details such as the individual's name and address, job title, etc. An alternative
approach is that of inverse filing. In this system each individual item is again given an
identification code. Selected attributes are chosen, and a list of all possible combinations of
attributes is made. Against each combination of attributes is placed the identifying key of all
items of information having that combination. This system is used, for example, in assisting
police forces to identify criminals from fingerprints. Any fingerprint may have several
different attributes. Lists are made of all combinations of these attributes, and any known
criminal having any combination of auributes is listed against the combination. Thus by
studying any fingerprint, identifying its attributes and comparing them with the files, the
police can find a list of all criminals whose prints have the same combination of attributes.
The more precise this classification can be the smaller will be the shortlist obtained; ideally,
the coding of attributes should be sufficiently detailed to identify a single individual.

The choice of which system to adopt depends again on the type of information being
considered. and also on the sort of questions expected. Inverse filing can only be used if die
type of inquiry will always be limited precisely to a given combination of attributes, since
adding new attributes or revising the codes used is a difficult and complex activity. The
altermative system is more generally used when flexibility of approach is required, since any
combination ol different auributes can be specified, and extension of attributes merely
involves adding another code to each item of information without necessarily altering any of
the codes already used.

Most storage devices are used in information retricval systems, both for storing of
indexes and for storing information. The type of device chosen will depend on the type of file
organization adopted (inverted files or serial files) and on the amount of data to be stored.
Magnetic tape is usually used for serial files, which require each record to be examined in
turn. when any search for information is made. If, however, the description of required
attributes can be used to generate an address where the corresponding information is required,
as for example in an inverted file, then direct access storage devices may be chosen. The great
capacities of direct access devices may also be utilized for files which contain large quantities
of information. These files may be held serially, and individual items located by first
searching & magnetic tape containing index information only, the relevant items being
accessed directly from the storage device by means of an address found on the index tape.
Another factor relevant to the choice between types of storage device is the expected usage of
the system. The time (aken to read through a long magnetic tape file may not be justified if
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the normal expected it rate’ (the ratio of wems satisfying the given inquiry to the total of
items examined) is low.

Performance characteristics of an information retricval system can be measured in terms
of completeness, relevance, spzcificity and response time. ‘Completeness’ refers to the number
of items which could be relevant to the user’s inquiry that are in fact retrieved by the system.
“"his will normally depend on the accuracy and efficiency of die coding and indexing system
adopted. 'Relevance’ is the inverse of completeness: it is a measure of the number of items
wetrieved by die system whick do in fact conform 1o the needs of the user. Specificity’ is a
ierm which refers 1o the degree of generality of the information retricved. These first three
characteristics depend on the system design, The fourth item, ‘response time', is a measure of
the time taken 1o retrieve an item of information from store, and depends also on the
hardware mvolyed.

Ore of the major items of applications sofiware provided by most manufacturers is
software concerned with aspects of information retneval. This software can assist a user at all
the stages of setting up and using such a system. indexing can be assisted by means of such
routines as KWIC (key worc in context) indexes, which provide lists of items of information
sequenced by specific words or codes, each word or code appearing in the sequence in its
uppropriate location, Files of information can be subjected to statistical analysis to determine
the frequency of occurrence of atifbutes. thus isolating factors for further identification.
Itoutines can assist in seiting 4p and maintaining files on tape and direct access devices. On
the problem of specifying requests 10 a computer file, software exists which enables a user 10
ielate different combinations of atiributes by means of Boolean operators (AND, OR) and
Ingical relations (equal to, greater than. less than, eic.), More specialized software may be
provided for specific information retrieval problems. such as library cataloguing, indexing of
technical literature and full text retrigval sysiems.

Tasks

1. Make 10 questions 1o the text above.

2. Speak about the most racent development in the ficld described in the text.

3. Find the articies on the stated topic in a newspaper, 2 magazine or af an inteme!-
source. Present an oral summary of the arucle.

Text 5.2 lInstruction Classification

Most computers can perform a wide range of mnstructions and these are defined by the
processor used. The instructions can generally be classed as belonging to one of five major
proups as follows: (i) Data transfer instructions: These are concerned with operations which
entail the movement of data between registers in the processor. and between registers and
main memory locations. (i) Data Manipulation Instructions: These instructions result in the
data contained in locations being altered, by arithmetic or logical processes. For example
ADD A_ B creates a sum of the operands in registers A and B. A logical operation such as an
cxclusive — or operation falls within this classification but may sometimes be referred to by
the sub-classification logic mstruction or logical instruction. (iit) Transfer of Control
wnstrictions: Any one of the irstructions which causes an unconditional or conditional bravch
to take place in a program. c.g. a branch, jump. call. or return instraction. (iv) Inpr ' Outpro
instructions: These result in the transfer of data between external peripheral units and
registers or main memory locations within the computer. Such instructions cause data 1o be
passed via the input/outpul ports. e g.. OUT 03 causes the contents of the A register to be
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transferred 10 a peripheral umit attached to Input/Output port 3. (v) Machine Control
Instructions. These instructions affect the operation of the processor itself and include, for
example, instructions concemned with enabling and disabling iterrupts and resolving
priorities.

Tasks
1. Make 10 questions to the text above.
2. Speak about the most recent development in the field described in the text.
3. Find the articies on the stated topic in 8 newspaper. 4 magazine or at an intermnet-

source. Present an ofal summary of the article.

Text 5.3 Updating and File Mainteaance

In ordinary office procedurc a file is a receptacle for holding documents, usually
partitioned into sections which are indexed in some way to help both the filing and retrieval of
documents. Computer files are like this in that they are used 10 store information and they are
indexed. but their outward form 1s different and information is coded, not stored as pieces of
paper. Even so. they need to be updated and maintained, updating being the reflection of
actual cvents changing the nformation and maintenance being the adding, deleting or
correcting of material 1o easure that the information properly reflects the real situation. For
example, consider a computer file containing customer accounts, showing, for each customer,
the account number, name and address, outstanding balance and credit limit. The customer
may order items from the firm holding the file. in which case his account must be debited
with the price. and he will make payments in which case his account will be credited: the
original statement is updated (o take account of these transactions. The maintenance of the file
described might involve correcting an account that was showing a false balance, adding new
customers or removing records of customers who are no longer doing business with the firm.

The file described above consisted of a number of accounts. Piles might also contain
quantitics and descriptions of a number of stock items. or a list of the firm's employees with
personnel details. The items different files might contain are commonly known as records and
files are said 10 be composed of a number of records each of which breaks down into a
number of fields. One of the fields within a record is known as the key: this is different for
each record and will be used 10 identify it during computer processing. Examples of record
keys are accoumt numbers, works numbers and part numbers. Each file in 2 computer
instatation is grven a name which cnables the computer to identify it. such as ‘Customer File'.
"Personnel File' and so on.

To understand how computer files are updated and maintained it is necessary 1o
appreciate the characteristics of the storage media used for files. Files are typically held on
magnetic lape, magnetic disks, magnetic drums or maguetic cards; this type of medium is
collectively known as backing store. as distinct from main store. which is the working
memary of the computer and not used for storing permanent data. All data, on backing store is
recorded as a series of flux changes in a magpetic recording surface. Each flux change is
regarded as a change of state from 0 to 1 or vice versa, i.e., a binary code is used to represent
numbers or letters of the alphabet. Data is written to hacking store by an output from main
store, and subsequently read by an input to main store.

Magnetic tape is a serial recording medium, diffening from magnetic disks. drums and
cards which are direct access media. Serial files can only be updated serially. by copying
from one file 1o another. Direct access files can be updated serally. but also randomly and



selective sequentially,

The characteristics of serial updating arc as follows. Records are stored in sequential
order according 10 the record keys. Sorted transactions and file records ure each read in turn
and the keys examined for a match. If a transaction does not apply the record is written
unchanged to a new file. If a transaction does apply the record is updated and similarly
written Lo the new file: Eventually a completely new updated file wall have been created, The
old file is usually retained for o while in case mistakes have been made during the updating,
and usually several generations of a file ure preserved, all at successive stages of updating.
All these generations of a file will have the same file nume, and 1o distinguish between then,
each is given a unique number (known as a generation number),

The main features of seral updating sre that the input transactions with which the file 15
to be updated are collected into a sizeable batch and sorted into record ey order, and every
record on the file has to be read and written 10 a new file whether or not it has been updated.
I'he closer the bateh size approaches the file size the fewer will be the number of unwante |
records read and rewritten, Magnetic tape files, therefore, are most suitable when large
volumes of data are being presented during the updating run, Magnetic tape is the mont
common method of storing files because of its relatively low cost; the extra flexibility cf
direct access processing, however, frequently justifies the higher price of the equipment.

The characteristic of direct nccess files is that addresses within the file can be specified,
not pecessarily in sequence. This permits selective-sequential or random updating. Fer
selective-sequential processing the records within the file are held in key order and inpuil
transacrions are sorted (o this order, as with senal processing, Only these records for which
there are transactions, however, are read from the file and, when updated, the records are
written back to where they came from. Thus, unwanted records are not accesyed, with o
consequent saving in time, and the file is updated in situ, without copying. This increased
efficiency brings with it two problems. First, updated records may not fit back into the file (|
they hove been expanded and there may be no room for new records. Secondly, since pat
generations of the file are not preserved an alternative system of file security must be devised
I'he first problem is known as overflow and is catered for by having files bigger than they
presently need to be. File security is dealt with by keeping copies of files, or copies of the
parts that have changed

Random updating of direet access liles eliminates the need for batching and sorting the
nput transactions, which can be dealt with as they oceur, There is no difference in principle
from selective-sequential updating, but this implies an orderdy progression through the file
while random necess involves the need (o access any part of the file at any particular instan
and is most suitable for low volumes of data, Where response time 15 eritical in file updating,
however, for example in airline flight booking, random access is essential

Tasks
1. Muke 10 questions to the text above,
2. Speak about the most recent development in the field deseribed in the text.

3, Find the articles on the stated topic in 8 newspaper, 8 magazine or at an internel-
source. Present an oral summary of the article.

Text 5.4 Virtual Machine Environment

An environment in which several different users are able to operate their applicationy
within 4 computer system in such a way that there (s considerable sharing of hardware anl
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software focilities. However, each user application is unawire ol the existence of other
applications, and s developed as though it atone occupicd the computer.

In & virtual machine environment each user regards his program as consisting of o seriey
of instructlons to solve his particular application progesm. When the program is compiled,
additional instructions are added 0 provide an interfoce with standard system xoftware or
middleware. eg. inputoutput routines, or file handling routines, During the compiling
process, 4 program is also allocated hardware resomrces including peripheral devices

To the user, the various items of system software which operate in conjunction with his
program are not thought of as forming his program - indeed. they will reside in a separate part
of the main store and be shared by several other application programs,

The importance of a° virtual machine envitonment is that hardware and software
resources are efliciently shared by all users without them being conscious of the fact and with
full security and peivacy for individual programs. Each user's virual machine thus has
protection from interference although it may co-exist with several other virtual machines each
operating independently.

Euach virtual machine contains o hardware and sofiware mechanism to handle all
requests for system software facilities and o pass control 1o relevant routines. The interaction
of all co-existing virtual machines is govemed by die kemel which is usually that central pant
of an operating system which i directly with the hardware, and provides mutual
synchronization and prolection (0 processes active within the computer. The kemel s
instrumental in mapping individual virtual machines on o the hardware, and controls the
transfer of seymenty between main store and hacking sore. The kemel monitors virtual
machines and their dependence upon events - e g, the termination of a peripheral transfer-and
controls the activation of virtual machines accordingly. It schedules processing time between
active virtual machines, and manages peripheral transfeos and intermipts within the system.

For the yvirual machine Concept to be effective ot must be supported by hardware
architeciure which offers a comprehensive system of protection (o all processes active within
the system. Such o system provides protection for code and data within o virtual machine
from errors internal fo that machine, and from the effects of errors occurring in other virtual
machines.

‘A vinul machine environment s one which enables coch user sapplication within a
compiter system 1o operate. independently without interference with other user applications
with which it must co-exist, the computer system being designed so that all user applications
can efficiently share the resources of processmg ime, main storage, and system softvare.

Tasks

1. Make 10 questions W the text above.

2 Speak ahout the most recent development in the lield deseribed in the text

3. Find the artcles on the stated topic in & nEWsIpaper. & magazine or & an infemet-
source. Present an oral summary of the article,

Exercises

Exercise 5.1

Complete the sentences below with one of the following nouns plus u preposition.
basis  campoign  choice  control  cruelly  excuse  fall  freedom  gemius  anger
knowledge  objection  oppeste  strain  problem
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[ What isthe opposite of  "timid? Is it "bold’ or ‘brave™?

t The chewing gum is that it joses its flavour too quickly.

I Hyouhad a marrying for love ar marrying for money, which would you

Jo?

i I'know you have a cold, but that's no not doing your homework.

;lemhwhuwmmdim. foreign languages is very

1

n Do you have any my parking my car in front of your house?

! Smlhcalmondhmthu:hnbmneondm the consumptior

of eggs.

4 Perhaps the three most important human rights are hunger, fear and

perseeution,

" Einstein  hated school and oflen nyissed clusses, but he was a real
_mathematics,

] lnlheduwhbﬁmntl:mmdﬂwmmwmmpmbhwmpw

orward which should at least provides  discussion.

11 Inour class, we can do as we like; our teacher has no us al il

|12 The RSPCA in the Royal Society for the Preventionof Animals.

13 Overweight people shouid not jog because it puts a great __their heans

14 The African c¢lephant  will be  extinct  within  twenty years if ur

‘niernational the ivory trade 13 not started

mmedintely,

15 Vandalising public property is the only way some youngsters cun express their

society.

Exercise 5.2

Read the text below and use the word given in capitals at the end of esch line
‘0 form a word that fits in the space in the same line,

AESTURES

An anciznt Chinese proverh cays: ‘Be (0) . of aman SUSPECT
whose stomach does not move when he laughs” The (1) MOVE
we make with our bodies, oficn quite (2)_ . give us away. CONSCIOUS
‘or example, fidgeting s a sure sign of (3) in young children. BORE
Drumming vour fingers on the table tends to indicate (4) PATIENT
A man who keeps adjusting his tic is betraying his (5) NERVOUS
I'hese aze obvious gestures, (6)  recognised and understood. Bul WIDE
he (7). of agesture can vary in different cultures. The thumbs up' SIGNIFY
Agn indicaten (8) in soms countries, but in others, 11 s obacene APFROVE
wd (%) - Eye contact is another imporiunt way (n which we OFFEND
ihgnat our (10) < but a1 what point does a look become a stare”? INTEND
And when does staning rudely become gazing in (1) 7 The ADMIRE

wiswer o8, a8 usual It all deperly’.

Fxercise 8.3

Jusnita Hernandez has just joined Nice Cream Ine. She is reading about her pension in
‘he documentation the Human Rewources Manager gave her. Fill in the missing wordy
from the list,
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average earnings board  bridging  brokers  contribution
contributory  ecarly retirement  fund  holiday  lump sum
plan  portable  retire  trustees

Welcome to Nice Cream. This sheet gives you information about your Nice Cream pension

() = plan

Your Nice Cream pension is fully (2) . 50 if you decide 1o leave the
company, you can take your pension with you,

The Nice Cream scheme isa (3) ~__one. This means that every month you
pay a (4) e into the | company pension (5) B and the
company pays an equal amount. You can choose how much you pay and you can also puy
into the scheme n (0)  of any size at any time. If the scheme has more

money than it needs, you can take a contributions (7) _ _and stop paying a
monthly sumt for a while.

The fund is managed by o (8) of (9) who are
appointed jointly by the senior munagement board of the company and your trade union
representitives. This commitiee works completely independently of the company. The
company cannot touch the money in the pension fund.

I you are a member of this scheme for 35 yewrs, you can  expect 1o

(ly ot the age of 65 with a pension equal o 80% of your final
(i o ovou take (12) . you can receive a
(13) ____pension until you are 65

and can receive v vour full pension

We think that this scheme is one of the best available and one reason why so many people
decide to stay with Nice Cream. However, il vou prefer not to take part, we can give you the
names ol insurance and pensions (14) ___who can give you independent
advice on other products on the market,

Module 6

Text 6,1 Law snd Computers

Eurly fears of the inadmissibility of evidence based on magnetically recorded dati have
proved groundless. Any loss of data by overwriting or other electronic huzards would have no
greater significance in law than the loss of documents in a fire, Also the need to print out
records held on a magnetic medium may be compared with the translation of evidence
pathered i foreign country, Although a computer system may dispense with intermediate
records, the validity of its outpur can be established by circumstantial evidence obtained by a
re-run of the programs with proven i data, Tn o vital case it may ulso be desirable to call
an expert witness 10 give evidence that the instaltation is efficiently conducted and that the
information it provides can be relied on in o commercial environment,

There is, however, some dunger from actions in wrt. The directors of a company should
ensure, when they delegate responsibility for customer relations 10 an unthinking computer,
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that fail-safe exception reportimg has been incorpomted in the programs and procedures. Thus,
in Burnett v. Westminsier Bank Limited (1965) the bank was held liable for damages when ity
computer system (which relied on the magnetic ink character recognition cocoding on
cheques) failed 1o detect that the customer had altered the account details in manuscript,

A company providing computing services for others might also be liable for damages,
for example, in the event of an incorrect engineenng calculution resulting in the collapse of »
structwre. On the other hand. negligence could be held against a company which failed t)
employ a computer in a situation where similar enterprises had establinshed their value ia
maintaining safety limits,

Whatever litigation may anse, a company's mterests will be protected best when
meticulous control is maintained over its data processing operations, through the enforcemeri
of proper dote processing stamdards. All activities should be logeed immediately an!
accurately, recording batch saquence numbers, the total number of items processed, conro |
tapals and other matters relevant to data security. Operating systems should be operator-proo’
There should be automatic checks on the validiny of dats, ey, cormect codes, logica!
situations, quantitative limits. A reliable dump and restart procedure should be used. Outpul
should be identified by program-generated hvader and fratler labels giving time and date.
description, page numbers, Jata record count and control or hash totals Environmental
records should be equally (horough in respect of atmosphenic conditions, mainienance
schedules, this logging of doan time fault reports. and operators’ duty rosters. There should
nlways be two people on duty when operational jobs are being run. All these precautions will
substantiate the evidence of w1 ‘expert witness' if the need should anse.

Tasks

1. Make 10 questions 1o the text above.

2. Speak about the must recent development in the field described in the text.

3. Find the articles on the stated topic in a pEWspaper. & magizine or al an nteme -
source. resent an ora! summary of the article.

Text 6.2 Lincar Programming

Linear programming is o section of muthematical programming which has proved
extremely valuable in many ficlds, porticularly that of allocabon problems [Lincar
programming problems arc (hose in which: (1) the objective cun be expressed us e
maximization or minimization of a lincar function of the variables, ie., the variables hasve
fixed costs, profits; eto., per unit of the items; and ((1) the objective function described in (i) o
restricted by a set of constraints which may also be expressed as linear functions ol 1he
variahles. Putting this less tormally, linear programming cnables us to maximize or minimize
a function which 15 the sum of multiples of several vanables subject 1o constrpints upon the::
variahles, these constraints <in themselves be written s sums of muitiples of the variables.

To illustrate the use of linear programming we shill consider a very umple example, for
clarity, Suppose we wash to make # dict for pigs. and we want the diet to cost as littde as
passible, but 10 contain definite minimum quantities of various vitamins, using certain bus ¢
foods. We consider one unit oy weight of this food, say one pound, We want to minmize the
total cost so we need 10 know the cost of each food per ounce, Our constraints are that the dit
must contain certain mimimal quantitics of various vitaming, and since the vitamin conlent of
cach food will depend on its weight this can be expressed linearly. Thus we will need 1o
know: (£) the cost of each foed per ounce; (1) the vitamin content per ounpce of each foad We
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can then write:

Total cost=ax({cost of first food)* ba(cost of second foud), etc.

Content of vitamin [=ax (vitamin | content of first food)tbx (vitamin

1 content of second food), efc.

Content of vitumin 2=nux (vitamin 2 content of first food)+bx (vitamin

2 content of second food). etc. Total weight= 16 ounces=arbic, elc.

where 4, b, ¢, e1¢. are the amounts of cach food,

Use of linewr programming will then find for us the values of o, b, ¢, ete., which will
give uy the minimum vitamin content defined and minimize the total cost.

Perhaps lincar programming has become 5o popular bocause its results can be readily
shown 1o be economically valuable and that it can be very casily used with a digital computer.

There are several techniques for the solution of lincar progmmming problems, perhaps
the most commaon of which 1s the simplex technigue.

Tasks

1. Make 10 questions to the text above.

2. Speak about the most recent development in the ficld described in the text,

3. Find the anticles on the stated WOpIc in & NCWSPaper. & magazine or al an imemel-
source. Present an oral summary of the article.

Text 63 Modular Programming

Modular pmmmnngbnmchﬁqucmedmmrmlumd:hvﬂﬂulhel&tof
dcvdupmg and maintaining Iugt suitex of programs. The objective of modular programming
methods 15 to achieve two main goals. speed and efficiency of debugging und case of
maintenance of the programs in a suite.

The basis of modular programming techniques 1s to divide each program at the planning
stage into o number of logical pants or madules. Each module corresponds to a particular
program function and can be treated as o separate entity. A number of different programs may
in practice share certin common modules. Each individunl module in relatively simple to
specify, write and test. Changing requirements enn be met by simply changing existing
modules or adding new modules 1 the system,

Modular progrsmming techniques have been powerfully extended by means of modular
program testing software, sometimes known us o festhed. 4 testbed is 8 software system
which allows the user to test individual modales indeperdently of the overall context of the
program of which they are subdivisions. Text dkutir needed for the program is supplied to the
testbed and fed sutomutically to modules being tested. Where modules require 10 pass data to
or from other modules not yet developed, the twstbed can simulate the presence of these
modules for testing purposes. A testing system for program modules may also have svailable
other programming aids such a4 keeping records of the progress of testing. providing detailed
diagnostic information, automatic generation of test data. A further feature Is the ability of the
user to choose different longuages for different modules, for example mixing COBOL.
FORTRAN and possibly a low level language within i single program. The testbed software
would co-ordinate the objecr code generated for the complete program regardless of the
yource codde used for each mudule.

Also known as structured programming.
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Tasks

Muke 10 questions to the text ubove.

Speak about the most recent development in the field described in the text,

Find the articles on the stated topic in a newspaper, @ magazing or at an internet-
source. Present an ora! summary of the article,

30D o=

Text 6.4 Multiprogramming

There is an extreme difference in the speeds ar which a computer handles its internal
operations (performing calculations on data in its central processor) and the speeds at which
even the fustest peripheral units used for input and output of data operate. In the time taken to
print one line on a printer working at 1200 lines per minute, a processor could perform many
thousand additions. Few programs would in foct perform many operations between printing
successive lines of print, or performing any other peripheral operation, and this means that
during the operation of a program which makes fairly frequent use of a peripheral device there
will be long periods of time (long, that is, in relation to the internal speeds of the computer,
something like several thousandths of a second) during which the processor is idle, waiting
for o peripheral transfer to finish before it can continue by performing the next set of interna
operations,

To help redress the balance, time sharing techniques have been developed which enable
n single program using more than one peripheral unit to continue processing while several of
the units under its control continue their respective actions, However, there will still be
periods of time when the processor remaing idle, and in any event peripheral units not used by
the program during time sharing cannot be used at all, since they need o program 1o 'drive’
them,

Multiprogramming 15 u technique developed in order to utilize o computer more
efficiently by enabling the processor to spend a greater proportion of its time in action and by
making more use of ull availsble peripheral units, The basic principle of multiprogramming is
that more than one progran: can be present in memory @t the same time, and share the
available processor time and peripheral units. Each program is writien as a completely
independent unit, as if it were being produced for a single-program machine, and each
prograr uses peripheral units allotted 1o it for the duration of a run. With several programs
sharing the computer the best use is made of the central processor time, whilst all the
programs concerned also make more practical and extensive use of the available peripheral
units, For example, a program 1o read datm from magnetic disk and rewrite 1o magnetic (ape
will only require the use of the central processor for a very smull fraction of the program
running time, the remainder representing pecipheral transfer time during which other
programs in the system can use the central processor. Benefits to be gained from this concept
of multiprogramming include the elimination of off-line equipment 1o transeribe data on to o
faster medium for input since while this activity is proceeding, using limited numbers of
periphersl units and little processing time, other more productive programs can use the
remaining peripherals and processor time.

In order o achieve multiprogramming, severa!l problems must be overcome. Obviously,
if more than one program is present in memory at the same time, there must be no danger of
one progrum interfering with another. Interference could involve overwriting another
prograny's area, or attempting to use a peripheral unit at the same time as another program, In
order to achieve optimum utilization of processor time and of peripheral units. some method
of allotting priorities between the programs sharing the computer must be made, Further, in



order to enable programs of different sizes to be loaded into the computer at different times.
as and when store space becomes available because of programs finishing, the method of
loading programs and sharing memory between them must be as flexible as possible. These
various objectives are achieved by a combination of hardware and software. Different
multiprogramming systems adopt different combinations of these two methods; in a short
article it is not possible to describe all types of system. One typical approach combines a
system of hardware checks to prevent one program from interfering with another’s area, and
an executive program 1o control peripheral sharing and the operations concerned with loading
and communicating with programs.

The method by which the executive program controls the sharing of processor time
between programs and the operation of peripheral transfers can be described in outline as
follows. When a program requires a peripheral transfer to be carried out, it obeys an
instruction which transfers control to the executive program. The executive program then
initiates the transfer, and returns control to the program just left. This program may proceed
until it requires to use the information being read in by the transfer or the area from which
data is being transferred. At this point the program will obey an instruction which suspends
the program from further operation until the peripheral transfer is completed. Control is then
transferred to the executive program. At this stage the order of priorities allotted to the
programs present in the computer is consulted by the executive program, which looks for the
program of highest priority that can now proceed because it is not held up for a peripheral
unit. This program is entered to make use of processor time which would otherwise be
wasted. When the transfer relating to the first program is complete an automatic irrerrupt
occurs, and, assuming that the first program had higher priority, the executive program
suspends the current one and re-enters the first one. As a general principle, programs that are
peripheral limited (i.e., those which use very little processor time compared to the time they
spend on peripheral transfers) will be given a higher priority than those which are processor
limited (i.c., those which use a relatively large amount of processor time). Written at the
beginning of each program is descriptive data which includes the program'’s priority number.
This number is entered by the programmer, but to allow flexibility when several programs are
being run simultaneously, it is also possible for the operator to alter the priority at any time
during the run. Another technique used to achieve multiprogramming is interleaving. In this
method. segmented programs are used, and segments of one program are inserted between
segments of another program so that control is constantly switched from one program to
another as each segment is completed. Using this technique the programmer will segment his
program in such a way that processing and peripheral transfers occur in different segments: he
must also know with which programs interleaving is to take place. so that as control aliernates
between segments, one program is performing a peripheral transfer while a processing
scgment of another program is being executed.

A further refinement of multiprogramming systems is the use of sophisticated operating
systems, in which the functions of an executive program are extended to cover more
comprehensive control over the scheduling of many programs and associated data files
through the system.

Tasks
1. Make 10 questions to the text above.
2. Speak about the most recent development in the field described in the text.
3. Find the articles on the stated topic in a newspaper. a magazine or at an iniernet-

source. Present an oral summary of the article.
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Exercises

Exercise 6.1

Complete these sentences with the correct preposition.
I Congratulations __on___ your thirty-fifth birthday!

2 With reference __your advertisement in today's Guardian, | wish to apply for the
position of Sales Manager.

3 Wehave a good working relationship the local authority.

4 Do you take pride yOur appearance, or are you just vain?

5 The pany’s new policy document puts 4 strong emphasis public ownership of
basic utilities like electricity and water.

6 John's got very strange taste clothes, hasn't he?

7 There has been # considerable improvement the flow of traflic since they

opened the extra lanes on the motorway.

L} ‘Have you made proper provision your old sge” No, | intend ta becore 4
burden on my children!!

9 Let Alicia work it out; she has an amazing aptitude figures,

10 If you put as much effort your sehoolwork as you do _roller-blading.
you might have a chance.

11 In a surprising departure trudition, the Queen rode w0 Parbisment on a bicycle
12 Football fans showed their disspproval the referee’s decision by booing loudly.
13 Please give my regards your mother when you see her.

14  Extensiveresearch __ anificial sweeteners has shown thut

rats die quickly if you drop lage blocks of saccharine on them!

15 Picking your nose in public is not illegal, but it iy certainly an offence o
manners.

Exercise 6.2

Read the text below and use the word given in cupitals at the end of cach line to form o
word that fits in the space in the same line.

A YOUNG WOMAN TALKS AMBITION

Getting to the top doesnt just dependon (1) ____ :italso ABLE
means making a total (2) to your job, 1 work hard: evenings, OMMIT
weekends, whatever it takes, | think thut's why U'm (3) : SUCCEED
The people | work with are (4) maotivated. | work to weekly targets HIGH
and | achieve them. Now, I'm looking for a major (5) 3 PROMO T
didn't think | was (6) until | came into this environment. COMPETE
1 took o drop in saluary when | 1ook this job, but it has (7) CERTAIN
been (8) . 1 work hard and have a positive attitude to life, WORTH .
That's (9) why I'm now caming the sort of sulary pounT
which was once beyond my (10) dreams! WiLD
Axto(ll) ambitions. well, | would like one day to have my FULFIL
own company, But that's {(12) 10 happen for a Jong lime. LIKELY
if ot all.

S0



Exercise 6.3

Complete each senience with 2 word or plirase from the list.
g allowance  #corporation  sdeductible « evasion  vexile #free
havens /eincentives = inheritance % inspector ~sprogressive
“mte orelief retum evalue added

| Thestandard  rmic  of income tax in my country is 25% but well-off people pay
more.

2 Marbock has been sent to prison for tax . He didn't pay any tax for five
years.

3 In my country, tax on income is __: rich people pay a bigger percentage of
their income than poar people.

4 1 have to fill in my tax before the end of the week.

3 Some of the items you can see here are tax- s0 you don't have to pay
any tax on them at all.

6 You have to pay almost 20%, tax on things like perfume, alcohol and
petrol,

7 We have been told that we will shortly receive a visit from the tax who
plans to look at all our accounts for the last three years,

8 The Bahamas ard the Channel Islands are two populasr tax because taxes

are low so tha) forcigners who want to pay less tax invest there,

9 The government 18 keen for foretgn busipesses to come 10 this region and therefore gives
themalotoftax

10 These businesses are given a number of other tax as well.

Il The government has increased the rate of tax we have to pay so the net
peofit for the business is likely to be down next year,

12 He could have received a ot of mooey afier his father's death but he was badly advised
and the state 1ok neardy all of it in 1ax.

13 He earns so much money and taxes are 30 high in his own country that his accountants
have advised him 1o move abroad and become a tax 3

141 pay less tax than other people because | have o big family and there is @ generous stite
ax for this.

15 She bas to wear special clothes for her job but she gots some of the money back from the
government because they are tax- items.

Module 7

Text 7.1 Network Management

The set of policies, functions and procedures used to control a communications nerwork
and to maintain its efficiency and integnity. The procedures and functions are usually
implemented as & computerized msnagement system under the control of human operators.
The network management includes the maintenance of a directory of authorized users and
their addresses within the netwark; the existence of vanous communications paths through the
network and the control procedures associated with availability, obligation, testing and
maintenance of these paths; the collection of data and the maintenance of Hles. s well as
processing, billing. accounting, iraffic analysis and nctwork performance.

Faull detection and management procedures associated with avoldance and correction of
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fault paths through the network are also part of the network mansgement system.
Configuration control - including the ability to swilch circuits or nodey into or out of
wsperation - is also part of this function and allows a communications network 10 be expanded
ind developed 10 meet the demunds of an expanding user community.

Tasks

I. Make 10 questions 10 the text above.

2. Speak about the most recent development in the field described in the text.

3. Find the anticles on the stated topic in & newspsper. i maguzine or at un intemet-
source. Present an oral summary of the anticle.

Text 7.2 Personnel Records

The recording of data conceming personncl is a common computer application.
I'ersonnel records may be kept both in order to produce a payroll and to provide a record of
information about employees which can be used by management for o variety of planning and
sdministrative functions. The type of information recorded and the method in which it is
coded and stored depends largely on the ultimate use 1o which the data 15 1o be put. The Data
Protection Act, which gave the right of access to individuals, ensured that companies
reviewed very carefully all data held about employees.

If records are kept purely for puyroll purposes then information will he confined 1o the
financial details relevant to cach employee together with data necessary for payment, such s
cetails of hours worked, absence, rates of pay, etc. Tax calculations in payroll applications are
wsually performed by means of yoftware packages provided for the purpose hy ihe
ranufscturer or user, The medium for storing personnel records used primarily for payroll
purposes will normally be one suited 1o regular sequential processiag in which each record 15
processed at every run

Personnel records can provide a more detailed source of information sbout employeey
Additional data about cach person can include information on qualifications and experience,
administrative details such ax depantment, address. medical details. et The octual data
racorded will depend on the applications envisaged for the information, but in all cases some
system of coding information, so that retrieval and unalysis may be simplified, must be
covised. Where a file of personnel records is poing to be used extensively for information
retrieval. c.g., searching for parsonnel satisfying given conditions, the [ile orgamzation will
cepend on the retrieval techniques 1o be adopted. If frequent mterrogation of the file is
expected, cach interrogation producing u limited number of M a direcs accesy storage
device would normally be used, using random storage methods, The wse of inveried jile
structures is used in some applications, ... in the recording of fingerprint details on eriminal
files.

Updating methods will depend on the paricular application, but the turm-round
wocument technique is particularly suited 10 updating personnel records of employees.

Tasks

Make 10 questions 1o the text above.
Speak about the most recent development in the field described in the text

Find the articles on the stated topic in a newspaper, & magazine of #t an inemel-
source. Present an oral summary of the article

-
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Text 7.3 Production Control

The purpose ol production control is to enable a manufacturing organizaton to meet all
orders placed by customers within a reasonable time, Computerized production control will
often increase business by means of an improvement in delivery dates, Other benefits are a
reduction of capital tied up in stock, reduction in labour costs and improved utilization of
plant,

The starting point for s production control cycle is a sales forecust. Typically a company
will have tirm orders for a short period in the future, tentative orders in the medium term and
intelligent anticipation (perhaps based on extrapolation of past trends) will have to be used for
the long term. The length of these time periods will be specific to particular industries and
production problems, Given o' sales forecast as input, & computer can break down the products
demanded into their constituent main units, ussemblies, sub-assemblies, etc., down to piece
parts and raw materials. Processing of this information is in two stages: (a) caleulation of
pross requirement of each constituent element of cach product; and (b) caleulation of net
requirements of each constituent element wking into nccount work-in-progress and stock
levels

Finally the net requirements must be converted into economic manufacturing batches
and orders 10 outside suppliers.

It is obvious that an integral part of & production control system must be a system of
inventary control, because without a knowledge of stock levels it is impossible to establish
net requirements for parts and raw materials. The basic objective of inventory control is to
maintain stocks at the lowest levels that are compatible with the economics of production,
There are two conflicting requirements here, On the one hand the cost of stockholding
increases with the quantity of stock held and, on the other, the lower the stock levels the
longer the turn-round time on orders tends to be, The break-even point for each stock level is
most likely (o be achieved using a computer systent.,

Input to the computer will be details of items received ino, returned to and issued from
stores. These items will be used to keep up to date a master stook file which can be processed
tor reponts and queries. The computer can also carry out sutomatic re-order point control on
stock levels and signal unusual cireumstances (for example, exceptional demand and non-
moving stocks),

Breakdown and inventory control are reasonably steaightforward applications to put on &
computer. Having ascertained the production requirements in terms of components and raw
materinls renched, however, the next stage s to plan the low of work on the factory floor.
This 18 ulso amenable to computer control but is a more challenging project to design and
implement.

Ihe final output from the breakdown analysis is o list of manuficturing batches, which
will be necessary to meet the required production, This information can be used to plan plant
loading, showing the effect of the work load on production centres and enabling management
to muke decisions: for example, on the need lor increased plant capacity and lubour force or
on the possibility of subcontracting. The role of the computer is to tabulate the load in hours
for a given time period, on cach production centre.

Computer analysis of plant loading cun be made more sophisticated in various ways. For
example. the computer can load demand against appropriate time periods. starting at the
required completion date and  working  backwards, wnd printing  out the potential
overloud/underload on cach shop in each time period.

Once any imbalances between load and capacity have been smoothed, it becomes
possible 1o plan the worklosd through machine and assembly shops 80 48 to optimize use of
plant. This procedure involves seversl opergtions, among them maintenance of o work-in-
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progress file which reflects the current state of all jobs, the printing of works documentatior
(such as route lists and depurtmental schedules) and progress control. Progress control
achieved by analysis of the viork-in-progress file and the printout of details of jobs behing
schedule.

Tasks

1. Make 10 questions to the text above.

2. Speak about the most recent dovelopment in the field described in the text

3. Find the articles on the stated topic in @ newspaper, a magazine of #l an internet.
source. Present an oral summury of the article.

Text 74 Sizing

Sizing is concerned with the evaluation of the resources and facilities needed 1o perforn:
a duta processing sk, 1o achieve o specified service ot n cost commensurate with the user’s
requirements. The service ltsell will require 3 pumber of aspects 10 be considered. For
example, the workload required by the user’s system may entail o given throughpur o
transactions in a specific time; the system may have 0 handle peaks of transactions at critica
times; individual users of the system may require specific response times 10 be met. There can
also be a requirement for rexitience in the system and an overall serviceahiliny requirement 1o
be met, The user’s functional needs must also be understond so that the complexity of the
processing can be assessed.

A study of these aspecis enables n statement of the end-user's work foad 10 be
formulated, against which the sizing exercise will determine the resources needed both 1
develop and run the required aystem operationally. The end result of a sizing study would
nommally include: & statement of the work load and its future growth; o statement of the
hardware resowrces peeded both (nitially and o cope with future growth, an outhine
description of the soffware resources needed (both existing software and bespoke software
which nceds to be developed), o statement of manpower resources needed to develop anc
maintaln the system, o statement of expected throughput and resource levels, the spare
capacity within the systenr, and the planned system up time

A sizing study may be initiated in & number ol situstions, e, when & company bsues o
tender 10 purchase a new coteputer it is to be expected that the manufacturer's staff will size
the project before submitting responses to the tenders o data processing department should
size every major development which it undentakes; sizing techniques cun alvo be used 10
review the opemtional efficiercy of an installation or of a specific application.

The methodology used in a sizing study will depend on the degree of precision required
und on the availabifity of information and time 10 complete the study. In principle a sizing
study requires information in two hasic categories - product mfommation and work loud
information.

With product information we are concerned with the performunce rutings of hardware
devices and the performance of existing or planned software used by the system. Software
performunce entails measuring or evalusting instrretion path lengths and calealating the per-
formance 10 be expected in executing $pecific functions on speciiied hardware.

Compiling work load information entails coltecting up-to-date data sbowt the end-uswer's
requirement, and this may be based partially upon an assessment of his existing procedures
and workload and upon future developments planned. Sometimes programs have (o be writien
1o collest and analyse data from existing systems. In desipning future systems ane should abw
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consider developing special routines known as instrumentation to collect data in an organized
way for future sizing activity.

The sizing technique used will be dependent on the quality of the information available
and the resources and time available to carry out the exercise. A sizing exercise may embody
the use of analytical methods applied m the construction of hand-worked models, or it may
involve the use of parameter driven simulation models 1t 15 important not to use techniques
which cannot be supported by the quality of data. and it is also important to use methods
which allow for iteration easily and inexpensively to permil variations in work load and
respurces to be evaluated. It is also important to be able to check results using a differemt
method.
The most commion area for sizing activity is in the evaluation of hardware and sofiware
configurations needed to perform a given task or set of tasks. This is often done at a ime
when the full extent of the ultimate system is not known. Thus it is important to continue 10
use sizing concepts throughout the development of projects from the time of their inception
through to efficient and effective live running. A study conducted after completion of a
systems definition will be based on better information than one based upon an outline design
or a functional specification. The performance aspects of a system can obviously be better
predicted and controlled when detailed program specifications have been produced.

The sizing of a project will go through a change of emphasis as the project develops.
The initial sizing is done to match the work load and the resources/facilities which are 10 be
budgeted for the project. At this stage. usually based upon a functional specification, a
number of trade-offs can be made according to the findings of the sizing study; e.g., reducing
systems functions in favor of performance or lower cost, increasing hardware in favor of
improved system resilience or increased capacity for future growth. Obviously as. one
approaches the later stages of a project subsequent sizing activity provides a basis for tuning
the design of the system 1o provide the performance and facilities oniginally planned,

There zre a number of problems which can arise in sizing studies and, therefore, all
projects must be managed with the principles. concept and limitations of sizing in mind. Some
of the problems are summasized below.

The requirements of a system are often changed by users during the development of a
project. These zre likely 10 invalidste initial sizing and imply the need for continual sizing
studies throughout the project, There is also a tendency in project development to aim at
achieving the timescales and facilities needed at the expense of software efficiency. thus
resulting in dilution of onginal performance objectives. This must be monitored and
performance targets and budgets maintained by reappraisal of sizing assumptions at key
stages. The organizational environment may change during project development. thus
presenting a different balance in the workload to that initially evaluated. Assumptions about
the performance of hardware or software products may not be realized in practice, and this
can affect the performance of the system in 2@ major way.

The output from a sizing excreise is able to provide information permitting changes in
the design and giving management the opportunity 1o exercise trade-offs in the best interest of
the project and the organization. It is important, therefore. to budget for on-going sizing
activily in u project. and 10 create within the data processing organization 2 responsibilny for
promoting and developing sizing disciplines The objective of sizing s 1o provide a basis of
decision for ma trade-offs which halance the level of service, the facilities and their within a
particular compating, project or installstion.

Tasks

1. Make 10 guestions to the text above.



2. Speak about the most recent development in the field described in the text.
3. Find the articles on the stated topic in o newspaper, a magazine or st an intemet-
source. Present an oral summury of the anticle.

Exercise 7.1

For cach of the sentences below use the noun in capital letters and a suitable preposition
‘o write » new seatence. The new seatence should be as similar as possible in meaning to

(e originul.

I Are you and Jennifer reluted? RELATIVE

Areyou  arelativeof  Jennifer's?

2 Pay no attention 1o what he says. NOTICE

Take no ___what he says.

i People are demanding lower tases. REDUCTION

I*cople are demanding a taxes.

4 My boss scems to enjoy humiliating people. PLEASURE

My bass scems 10 take humiliating people.

P The intecview pancl thought that Sarih bad o very good matiner. IMPRESSION

Samh made a good the interview pancl,

6 My best friend is somecne | can really trust. CONFIDENCE

! really have gt my best friend.

7 Henry really knew how 1o make people laugh TALENT

Henry had ‘making people laugh,

#  Many filmmakers weee influenced by the film Cirizen Kane. IMPACT

The film Citizen Kane had an many filmmakees.

9 This rule 15 always true. EXCEPTIONS

here are no this rule.

10 Aot more people are buying sutomatic cars these days. DEMAND

I'here is a greatee o automatic cors these days.

11 Uloyds the butcher's and Lloyds Bank are two completely separate organizations.
CONNECTION

There is no - Lioyds Bank and Lloyds the butcher's

12 Emmaknows a great dezl about organic farming. EXPERT

i bs an organic farming.

Fxercise 7.2

Read the text below snd use the word given in capitals at the end of cach line to form »
‘word that fits in the space in the same line.

SHARING
Judging from the 'Flats 10 Let' column, there isan (1) END
nearch going on for Aatmaes which i (2) o the COMPARE
search for suitable (3)  panners. MARRY
nideed, the fact that the (4) oflen specily the type and the ADVERTISE
personality of the potential Nuumate supgests that (5) COMPATIRLE
san(6) in Rat-sharing as it is in the person you marry. DISPENSE
‘eople usually ask for or offer (7). but these probably provide REFER
only a few (%) facts, The things you really want to know SIGNIFY
about a person are (7)) revealed. things like whether they RARL

make # notse when they car, and other (10)  labais BEAR
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Let's tice it i you are going 10 share your (11) with a complete LIVE
stranger for any (12) of time, you need 10 find out at the outset LONG
whether their company will tum out 1o be a delight or o nightmare!

Exercine 7.3

The stall of this company are having problems with their prepositions on the telephone.
Put the correct preposition in the space after the senteace. Choose from the following
words. Some words are used more than once.

back down  off  pa  through up

I Just s minute while 1 look through his numbet' in the company phone book.
Took up

2 P'mosorry | can't talk 10 you now. Could | call you down in five minutes?
call

3 I'motrying w get ofY 1o Mr Schmudt. Could you give me his extension number”

4 1 need 1 take up his name and number.
ke
S Could you hang hack a minute while | get a pen”

6 l;uulﬁlqunBInannwcmmlap.
ci
T Please could you put me down sgmin?

| SO—
8 I've been trying 1o talk to her all day but every time | call she hangs down.

hangs

9 The phone rang and | picked ofl the receiver straightunay.

pieked

10 T'm sorry, [ don't hive this information tight now. Can 1 get up 10 you tomomow”?
S

Maodule 8

Text 81 Computer Virus

In computer security, a computer virus is b selreplicating computer program that
spreads by nserting coples of jtsell into other executable code or documents. A computer
virus behaves in a way similar 10 a biological virus, which spreads by inserting itsell into
living cells. Extending the analogy. the insertion of & virus into the program in termed as an
"infection”, und the infected file. or executable code that is not part of a file, is called » "host”
Viruses are one of the severil types of malicious software or malware. In common parlance.
the term viras s often extended 1o refer to worms. Trojan horses and other sorts of malware:
virusey in the narmow sense of the word are less common than they used 10 be, compared 1o
wther forms of malware, However, in a stricter serse, viruses, worms and Trojans are different
from one another, They have differem characteristics and behaviors,

While viruses can be inteotionally destructive, for example. by destroying data, many
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cther viruses are benign or merely annoying. Some viruses have a delayed payload, which is
sometimes called a bomb. For example, a virus might display a message on a specific day or
v/ait until it has infected a certzin number of hosts. A time bomb occurs during a particular
date or time, and a logic bomb occurs when the user of a computer takes an action that
tiiggers the bomb. The predominant negative effect of viruses is their uncontrolled self-
rzproduction, which wastes or overwhelms computer resources.

Today. viruses are somewhat less common than network-borne worms, due to the
popularity of the Internet. Anti-virus software, originally designed to protect computers from
viruses, has in tum expanded to cover worms and other threats such as spyware, identity theft
and adware.

Computer Virus Classification.

Included in the many types of viruses are:

Trojan horses

A Trojan horse is not a virus in the strict sense, but a computer program. Rather than
insert code into existing files, 2 Trojan horse appears to do one thing (install a screen saver,
fiorr example) when in fact it does something entirely different, and potentially malicious, such
as erase files. Trojan horses cannot replicate automatically.

Worms

A worm is a piece of software that uses computer networks and security flaws to create
copies of itself. A copy of the worm will scan the network for any other machine that has a
specific security flaw. It replicates itself to the new machine using the security flaw, and then
begins scanning and replicating anew.

E-mail viruses

An e-mail virus is a virus which uses e-mail messages as a mode of transport. These
viruses often copy themselves by automatically mailing copies to hundreds of people in the
victim's address book.

Logic Bombs

Logic bombs maliciouslv cause legitimate applications to fail. "An application, for
example, might delete itself, along with all information and files from the disk, after a couple
of runs as a copy protection scheme. The logic bombs may transfer itsell to other applications
and storage items, i.e. floppy disks, CD-ROM disks. and CD Disks."

A computer virus will pass from one computer to another like a real life brological virus
passes from person to person. For example. it is estimated by experts that the Mydoom worm
infected a quarter-million computers in a single day in January of 2004, In March of 1999, the
Melissa virus spread so rapidly that it forced Microsoft and & number of other very large
companies to completely turn off their e-mail systems until the virus could be dealt with,
Another example is the ILOVEYOU virus, which occurred in 2000 and had a similarly
disastrous effect.

A computer virus is a small program written to alter the way a computer operates.
vithout the permission or knowledge of the user. A virus must meet two criteria:

— It must execute itself. It will often place its own code in the path of execution of

another program.

— It must replicate itself. For example, it may replace other executable files with a copy
of the virus-infected file. Viruses can infect desktop computers and network servers
alike.

Some viruses are programmed to damage the computer by damaging programs, deleting

files. or reformatting the hard disk. Others are not designed to do any damage, but simply 1o
replicate themselves and make their presence known by presenting text, video. and audio
messages. Even these benign viruses can create problems for the computer user. They
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typically take up computer memory used by legitimate programs. As a result, they often cause
erratic behavior and can result in system crashes. In addition, many viruses are bug-ridden.
and these bugs may lead to system crashes and data loss.

Trojan Horses are imposters--files that claim to be something desirable but, in fact, are
malicious. A very important distinction between Trojan horse programs and true viruses is
that they do not replicate themselves. Trojans contain malicious code that when triggered
cause loss, or even theft of data. For a Trojan horse to spread, you must invite these programs
onto your computers—for example, by opening an email attachment or downloading and
running a file from the Intermet. For example, Trojan.Vundo is a Trojan.

Worms are programs that replicate themselves from system to system without the use of
a host file. This is in contrast to viruses, which requires the spreading of an infected host file.
Although worms generally exist mside of other files, often Word or Excel documents, there is
a difference between how worms and viruses use the host tile. Usually the worm will release
a document that already has the "worm” macro inside the document. The entire document will
travel from computer 1o computer, so the entire document should be considered the worm
W32 Mydoom. AX@mm is an example of a worm.

Tasks

1. Make 10 questions to the text above.

2. Speak about the most recent development in the ficld deseribed in the text,

3. Find the articles on the stated topic in a newspaper, a magazine or at an internet-
source. Present an oral summary of the article.

Text 8.2 History of computer viruses

A program called "EIk Cloner” is credited with being the first computer virus to appear
"in the wild" -~ that is, outside the single computer or lab where it was created. Written in
1982 by Rich Skrenta, it attached itself to the Apple DOS 3.3 operating system and spread by
floppy disk. This virus was originally a joke, created by the high school student and put onto a
game. The game was set 1o play. but release the virus on the 50th time of starting the game.
Only this time, instead of playing the game, it would change to a blank screen that read a
poem about the virus named Elk Cloner. The computer would then be infected.

The first PC virus was a boot sector virus called (¢)Brain, created in 1986 by two
brothers, Basit and Amjad Faroog Alvi. operating out of Lahore, Pakistan. The brothers
reportedly created the virus to deter pirated copies of software they had written. However,
analysts have claimed that the Ashar virus, a variant of Brain, possibly predated it based on
code within the virus,

Before computer networks became widespread, most viruses spread on removable
media. particularly floppy disks. In the carly days of personal computers, many users
regularly exchanged information and programs on floppies. Some viruses spread by infecting
programs stored on these disks. while others installed themselves into the disk boot sector,
ensuring that they would be run when the user booted the computer from the disk.

Traditional computer viruses were mostly first seen at the last half of the 1980s, and
they came about pecause of a few reasons. “The first reason was the spread of personal
computers, Prior to the 1980s, home computers were nearly non-existent or they were toys.
Real computers were rare. and they were locked away for use by "experts.”" During the 1980s,
real computers started to spread to businesses and homes because of popularity. By the late
1980s, PCs were widespread in businesses, homes and college campuses.
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The second reason was the use of bulletin boards on the computer. People could dial up
a bulletin board with a modem and download all sorts of different programs. Most popular
were games, and then simple word processors, spreadsheets. etc. Bulletin boards led to what
is now known as the virus called a Trojan horse. The third reason that led to the creation of
viruses was the floppy disk. At the end of the 1980s, programs were very small, and one could
fit the operating system, a word processor and many documents onto a single floppy disk.
Most computers didn’t have hard disks, so one would turn on one's computer and it would
load the operating system and everything else straight from the floppy disk. Viruses took
advantage of these three facts to create the first self-replicating programs.

As bulletin board systems and online sofiware exchange became popular in the laie
1980s and early 19905, more viruses were written to infect popularly traded software.
Shareware and bootleg software were equally common vectors for viruses on BBS's. Within
the “pirate scene” of hobbyists trading illicit copies of commercial sofiware, traders in a hurry
to obtain the latest applicatiors and games were casy targets for viruses,

Since the mid-1990s, macro viruses have become common. Most of these viruses are
written in the scripting languages for Microsoft programs such as Word and Excel. These
viruses spread in Microsoft Office by infecting documents and spreadsheets. Since Word and
Excel were also available for Mac OS. most of these viruses were able to spread on
Macintosh computers as well. Numerically. most of these viruses did not have the ability to
send infected e-mail. The viruses that did spread through e-mail usually worked by accessing
the Microsoft Qutlook COM interface.

Macro viruses pose unigue problems for detection software. For example, some versions
of Microsoft Word caused macros to replicate themselves with additional blank lines. The
virus behaved identically but would be misidentified as a new virus. In another example, if
two macro viruses simultaneously infect a document, the combination of the two, if also self-
replicating, can appear as a "mating” of the two and would likely be detected as a virus unique
from the "parents”.

A computer virus may also be transmitted through instant messaging, A virus may send
a web address link as an instant message 1o all the contacts on an infected machine. If the
recipient, thinking the link is from a friend (a trusted source) and follows the link to the
website, the virus hosted at the site may be able to infect this new computer and continue

propagating.
Tasks

1. Make 10 questions to the text above.

2. Speak about the most recent development in the field described in the text.

3. Find the articles on the stated topic in a newspaper. a magazine or at an intemet
source. Present an oral summary of the article.

Text 8.3 The vulnerability of operating systems (o viruses

Another analogy to biological viruses: just as genetic diversity in a population decreases
the chance of a single disease wiping out a population, the diversity of sofiware systems on
network similarly limits the destructive potential of viruses.

This became a particular concen in the 1990s. when Microsoft gained marke!
Jominance in desktop operating systems and office suites. Users who use Microsoft software
‘especially networking software such as Microsoft Outlook and Intemei Explorer) arc
cspecially vulnerable 1o the spread of viruses. Microsoft software is targeted by virus writers
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due 1o their desktop dominance, and is often ¢riticized for including many errors and holes for
virus wrilers (o exploit. Integrated applications, applications with scripting languages with
access 1o the file system (for example Visual Basic Script (VBS), and applications with
networking (eatures) are also particulurly vulnerable.

Although Windows is by far the most popular operating system for virus writers, some
viruses also exist on other platforms. Any operating svstem that sllows third-party programs
to run can theoreticully run viruses. Some operating systems are less secure than others, Unix-
based O8's (and NTFS-aware applications on Windows NT based platforms) only allow their
users 1o run executubles within their protected space in their own directories.

As of 2006, there are relatively few security exploits ' targeting Mac OS X (a Unix-
based operating system); the known vulnerabilities fall under the classifications of worms and
Trojans, The number of viruses for the older Apple operating systems, known as Muc OS
Classic, varies grestly from source to source, with Apple stating that there are only four
known viruses, and independent sources stating there are as many as 63 viruses. However,
Mac psers are advised (o install anti-virus software, because they can accidentally pass on a
file that is infected with a Windows virus or Trojan, While this malware does not affect the
M, it can infect a Windows PC. It is safe to say that Macs are less likely to be exploited due
{0 its secure Unix base. Virus vulnerability between Maes and Windows was/is a chief
cutalyst of the platform wars between Apple Computers and Microsoft,

Windows and Unix have similar seripting abilities, but while Unix natively blocks
normal users from having secess o muke changes (© the operating system environment,
Windows does not. In 1997, when a virus for Linux was released - known as "Bliss" ~
leading antivirus vendors issucd wamings that Unix-like systems could fall prey 1o viruses
just like Windows. " The Bliss virus may be considercd characteristic of viruses - as opposed
o worms — on Unix systems, Bliss requires that the user run it explicitly, and it can only
infeet programs thut the user hay the access w modily, Unlike Windows users, most Unix
users do not log in as the administrator user except Lo install or configure software; as a result,
even if @ user ran the virus, it could not harm their operating system, The Bliss virus never
became widespread, and remainy chiefly o research curiosity. Its creator later posted the
source code to Usenet, allowing researchers to see how it worked.

Tasks

1. Muake 10 gquestions 1o the text above,

2. Speak about the most recent development in the field deseribed in the text.

3. Find the mticles on the stated topic in g newspaper, @ migazine or at an internet-
sonree. Present un oral summary of the article,

Text 8.4  Anti-virus software and other countermessures

There are two common methods that an anti-virus software application uses to detect
viruses, The first, and by far the most common method of virus detection is using a list of
virus signature definitions. The disadvantage of this detection method is that users are only
protected from viruses that pre-date their last virus definition update, The second method is 1w
use n heuristic algorithm (Heunstic (computer seience)) to find viruses based on common
behaviors. This method has the ubility to detees viruses that anti-virus security firms" have yet
10 create u signature for.,

Many users install anti-virus saftware that can deteet and eliminate known viruses after
the computer downloads or runs the executable, They work by examining the content
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I euristics of the computer's memory (its RAM, and boot sectors) and the files stored on fixed
cr removable dnves (hard drives, floppy dnives), and comparing those files against a database
<f known virus "signatures”. Some anli-virus programs are able 10 scan opened files in
addition 10 sent and received emails ‘on the {1y’ in a similar mannes. This practice is known as
“on-access scanning.” Anti-virus sofiware does not change the underlying capability of host
sofiware to transmit viruses. There have been attempts to do this but adoption of such anti-
sirus solutions can void the warranty for the host software. Users must therefore update their
sofiware regularly to patch secunty holes. Anti-virus software aiso needs to be regularly
vpdated in order 10 gain knowledge about the latest threats.

One may also prevent the damage done by viruses by making regular backups of dsiz
(and the Operating Systems) on different media, that are either kept unconnected 1o the
system (most of the time), read-only or not accessible for other reasons, such as using
cifferent file systems. This way, if data is lost through a virus, one can start again using the
tackup (which should preferably be recent). If a backup session on optical media like od and
ovd is closed, it becomes read-only and can no longer be affected by a virus. Likewise, an
Operating System on a live cd can be used to stant the computer if the installed Operating
Systems become unusable. Another method is to use different Operating Systems on different
file systems. A virus is not likely to affect both. Data backups can also be put on different file
systems. For example, Linux requires specific sofiware to write 1o ntfs partitions, so if ane
coes not install such software and uses a scparate installation of msWindows o make the
tackups on an otfs partition {and preferably only for that reason), th: backup should remain
safe from any Linux viruses. Likewise, msWindows can not read file systems like ext3 (which
15 also known o be very reliable). so if one normally uses msWindows. the backups can be
made on an ext3 partition using a Linux installation.

Tasks

1. Make 10 questions to the text above.

2. Speak about the most recent development in the field descnibed in the text.

3. Find the articles on the stated topic 1 a newspaper, @ magazine or at an intemet-
source. Present an oml summary of the article.

Exercises
Exercise 8.1

Complete these sentences with a suitable preposition.
I Doyouknowofacure for hiccups?

I The public is taking a ot of interest the new courses being offered by the
Lmiversity.

3 The attendance Saturday’s match was very poor.

4 Did he give you any reason his awful behaviour?

$  Take advantage this special offer! 509 off list price while stocks last”

€ At school today, we had a long discussion the best way 1o learn a foreign
linguage.

7 There's a big difference between being fond of someone and being in

ke them!

£ "Because of a lack interest, tomorrow has been cancellad (notice outside a
theatre)

S Wsapity __poor old Fred: evervone got a Christmas present except him.
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10 There has been a sharp increase

house prices in recent months.
Competitors 1a the New York Marathon began to drop out of the race onc
12 There seems to be some confusion

Was it 'Kiss me. Hardy’ or 'Kismet. Hardy"?

13 Professor Jonah Newt is a specialist marine biology.

one.

what Nelson actually said as he lay dying.

14 Because of the increase in the number of firms offening financial services. there's a

bigger demand than ever qualified accountants,

15

website www_hackers.com!

If you want to know how 10 get into other people’s computers, pay a visil the

Exercise 8.2
Read the text below and use the word given in capitals at the end of each line o form 2

word that fits in the space in the same line.
FORTUNE TELLING

Welive ma(l) age in which everything we do is based

on rational (2) and careful investigation of the facts.

In other words. we tryv to act (3) and as a result of using our
brains. But, if this s so, how can we explain the (4) of

of horoscopes and similar ways of (3) the future? | once

learned to read paims, and then tied out my newfound (6)

on severul friends and (7) . They were amazed at the

(%) of my reading of their characters and ¢ven more by

my (9} about their future lives, but of course there was

nothing (10) zbout my palmistry: it was just intelligent guesswork
on my part. After afl. | knew my "victims' and couid (11)
the (123 thar ihey would travel abroad or marry or change jobs in

the near future.

Exercise 8.3

SCIENCE
DECIDE
SENSE
POPULAR
TELL
KNOW
ACQUAINT
ACCURATE
PREDICT
MYSTERY
EASY
LIKELY

Match each of these extracts from e-mails (a-1) with the type of message (1-12).

-3 N - R R P g

Acknowledgement

Request
Compiaint
Congratulations

Forwarded message

Attachment
Advice
Deadline
Apalogy
Appointment
Confirmation
Thanks

<
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a
Hi Bill,

Next Monday is fine, but can we make it 10.30? I have to catch a plane.
All the best, Linda.

b

Bill,

Here's the latest version as promised.

With best wishes, Linda.

c

Bill,

File received this morning.

Best, Linda.

q

Hi Bill,

Could you send copies of the invoices asap.

Cheers, Linda.

Dear Bill,

Really good of you to see us at such short notice last week, We're all really grateful.
With best regards, Linda.

r

Bill,

Next Monday 10.30.

Looking forward to it, wbw, Linda.

Bill,
T'his came from Alfredo yesterday. Thought you should see it.

Best, Linda.

i

Dear Bill. It looks good but ! think vou should sharpen up the beginning a bit. OK?
LLinda.

|

Bill,

Really sorry. I'll never happen again!

Best regards, Linda.

Dear Bill,

We've now asked for payment for the last quarter three times. This is not good enough. Pleasc
send it soonest.

Will call tomorrow if no news, Linda.

.

3ill,

Thanks for the latest section. Whole thing by Monday 9 am.?
See you, Linda.

3ill.

Saw the news on TV this meming. Well done! Thoroughly deserved.
Jest regards, |inda.
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