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Foreword to the 
Second Edition 

In my foreword to the original edition of Managing with Micros | said 
that the principal focus of the book was not so much microcomputers 
themselves but, more particularly, the use to which microcomputers 
can be put in management situations. Two years later, in spite of the 
many technological and market developments that have taken place, 
the applications for which managers are using microcomputers are 
much the same and, hence, 90 per cent of the text has fortunately 
remained current and relevant. 

One area of application which has changed considerably, however, 
is the use of the microcomputer as a communications device rather 
than as an independent processor. Communication systems such as 
MicroMail, Telecom Gold and Merlin Tex, which use the telephone 
network, allow their users to transmit text at very competitive rates 
compared with traditional text transmission media and they offer many 
additional facilities, such as automatic dialling, automatic logging of 
incoming and outgoing calls and so on. British Telecom Business 
Systems, under the trademark ‘Merlin’, are using the interest generated 
in microcomputers as communications devices to market more 

traditional applications as well, for example, ledger and stock control 
packages. 

The biggest change in the business microcomputer scene over the 
past two years has been the arrival of the mainframe computer 
manufacturers. Companies such as IBM, Burroughs, Hewlett-Packard 
(previously mainly known for its scientific computing) , DEC, NCR andICL 
have found that the market for large computers has virtually reached 
saturation point, growing at a rate of only about 10 per cent per year 
and offering few opportunities for more than the extension and 
enhancement of existing machines. The microcomputer market offers 
far more potential, with a current annual growth rate of 24 per cent 
which could increase to 33 per cent, and an estimated 60,000 UK 
companies which could improve their performance by using 



computers. Perhaps the most significant recent arrival in the UK 
marketplace has been the IBM PC series of machines which have 
already captured a quarter of the American market since being 
introduced there two years ago. Another important factor is that larger 
companies are purchasing microcomputers and are insisting on a high 

degree of standardisation. These larger companies have become 
involved to such an extent that 50 per cent of UK business 
microcomputer sales (i.e. in the range £3,000 to £15,000) probably 
now falls within what is termed the National Account market. With its 
features of bulk buying and corresponding discounts, this market is 
naturally advantageous to the larger microcomputer manufacturers. 

Technologically, the general introduction of sixteen bit machines, as 
opposed to the earlier eight bit machines (see Chapter 1), has had the 
biggest impact on the microcomputer market. Sixteen bit machines 
remove the internal storage limitation of the eight bit machines and will, 
eventually, permit faster and more efficient management packages. A 
word of warning, however: some of the packages currently advertised 
as suitable for sixteen bit machines are in fact upgraded eight bit 
packages which do not fully utilise the facilities offered by these newer 
machines. Fortunately this situation will not continue for long. 

This new edition of Managing with Micros reflects all these 
technological and market changes as well as indicating where future 
developments are likely to occur. 

Solihull Colin Lewis 
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CHAPTER 1 

Microcomputer Systems — 
Hardware and Software 

All microcomputer systems consist of both the physical bits and pieces 
which make up the computer itself and, arguably of more importance 
the programs which instruct the computer what to do. Since these two 
elements are, on the one hand, quite different but, on the other hand, 

totally dependent on each other, the physical bits and pieces are re- 
ferred to as hardware and the controlling programs as software. The 
software can be further divided into applications software and systems 
software. Applications software consists of programs written for the 
particular application (stock recording, payroll, and so on) which have 
to be read into the computer from an external storage source (a disk). 

Systems software consists of programs which translate the applications 
software (by using interpreters and compilers), organise access to and 
from disk (by using a disk operating system — DOS) and also control 
the internal organisation of the microcomputer’s whole operating 
system. In a microcomputer, the systems software can either be per- 

manently stored in the computer or read in from external disk storage. 
To put microcomputers into the context of computers in general, at 

1984 prices microcomputer systems sold for less than £15,000, mini- 
computers for more than £30,000 and mainframe computers for more 

than £100,000. 

Hardware 

While no single definition of a microcomputer has universal appeal, a 
widely accepted one is that a microcomputer is a computer based on a 
single microprocessor chip which performs arithmetic and logic func- 
tions and controls the operation of the central processing unit of the 
microcomputer. The central processing unit — CPU — is effectively the 
brain of the microcomputer. It controls all processing and also com- 
municates with the various peripheral devices required to make up the 
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hardware of a microcomputer system, namely: 

a keyboard through which data or programs can be entered into the 
system 

an external storage device (usually a dual disk drive for most 
management applications) which can both enter previously stored 
data or programs into the computer’s internal memory and receive 
and store data or programs currently held in the computer’s internal 
memory 

a visual display unit (VDU) which temporarily displays information 
produced by the computer 

a printer which produces a permanent printed record of information 
produced by the computer 

Central processing unit — CPU 

Figure 1.1 shows the basic layout of a simple microcomputer system 
and demonstrates that the CPU consists essentially of four major com- 
ponents (in effect chips) connected by three buses (conceptually a 
group of wires carrying electrical signals) and synchronised by a clock. 
The function of these components is now discussed. 

CPU chip or microprocessor unit — MPU 

The MPU is the most important element in the microcomputer. It not 
only performs all the arithmetical operations required but also controls 
the flow of information between the other components of the CPU and, 
via the I/O (input/output) interface, controls the flow of information to 
and from the microcomputer system’s peripheral devices (see p. 0 
below). A typical MPU contains the equivalent of 20,000 transistors in 
a single chip. . 

While there are many microcomputer systems on the market, there 
are relatively few MPUs on which those computers are based, namely: 

6502, 6504, 6800, 8080, Z80, 8085, Z80A, 6809 (eight bit) 
MC68000, Z8000, NS16032, 8086 (sixteen bit) 

The MPU recognises only binary numbers (that is, numbers coded as 
a series of ones — 1s, and zeros — Os) which are called bits. Originally 
all MPUs were eight bit processors since the basic unit of storage (that is, 
ten numbers 0-9, 26 alphabetic characters A— Z, arithmetic 
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4 Microcomputer Systems — Hardware and Software 

operators, punctuation marks, etc.) was made up of a code eight bits 

long and referred to as a byte. More recently, however, the majority of 
business microcomputers appearing on the market have been sixteen 
bit processors. Their main advantage is that they permit a larger internal 
memory, as will now be explained. 

The number of individual locations within a microcomputer’s internal 
memory is controlled by the number of address lines. Since there are 
generally twice as many address lines as bits in a byte, this means that 
an eight bit processor with sixteen address lines can only control a range 
of addresses of individual storage locations from OOOOOQO0000000000 
to LILTIJITIIIIT T1111 intbinary form crtromi.@.to 65,535 (ire: 

216-1) in decimal form. Thus at any instant in time the maximum 
amount of information that can be held in internal memory in an eight 
bit machine is 64 kbytes, where 1 kybte = 1024 bytes. 

With a sixteen bit machine, however, because there are more ad- 

dress lines, the number of individual storage locations within the in- 

ternal memory is no longer effectively restricted by this constraint and 
is limited only by price. In practice, as will be seen later in this chapter, 
most sixteen bit microcomputers start with a minimum of 128 kbytes of 
internal memory. 

The size of a microcomputer’s internal memory is most important 
and to a very large extent governs the applications for which a particu- 
lar machine can be used and the speed at which it operates. This is 
because the internal memory has to accommodate not only the data 
relating to the particular application in hand, but also the applications 
programs and the systems software. For management applications 64 
kbytes of memory (the amount traditionally available from eight bit 
machines) was relatively little to meet these three requirements. In 
practice the machines could only be made to work satisfactorily by re- 
taining the less frequently used elements of the applications program 
on disk (to be read in off disk as and when required, which slowed the 
system down considerably) and also by limiting the amount of data. 
(NOTE: The programs representing the operating system must always 
be stored in internal memory.) 

Since sixteen bit microcomputers generally start with a minimum of 
128 kbytes of internal memory, for most applications it is now techni- 
cally possible to have all the applications programs in memory, together 
with the operating systems, and hence theoretically have a much faster 
system. Eventually this will be true of all sixteen bit machines, although 
at present (early 1984) some of the software on sixteen bit machines 
has been converted from eight bit machines and does not always take 
full advantage of the increased memory size. For these microcomputer 
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systems, management applications are still characterised by the 
continual movement of programs, and particularly data, between 
relatively slow external memory (usually floppy disk storage) and rela- 
tively fast internal memory. Clearly the effectiveness of the whole 
computational process in such situations must depend very much on 
the speed and efficiency with which such transfer of information is con- 
trolled. (See page 30 for a discussion of disk operating systems — 
DOS.) 

Random access memory — RAM 

Within a microcomputer the type of internal memory into which data 
can be written, and from which data can also be read, is known as 
random access memory — RAM — although direct access memory 
would perhaps be a more meaningful name. 

Each location within such memory has an address and the routing of 
data to and/or from a particular location is controlled by the MPU via 
the address bus, although the data itself travels along the data bus — a 
bus being a series of copper lines on a printed circuit board along which 
signals can travel between the various elements of the CPU. Whether 
data is to be read from or written to the memory is controlled by signals 
travelling along the control bus and, while reading a memory location 
does not alter the contents held there, writing obviously does. 
Random access memory is volatile. It can only operate when the 

computer is switched on; and all information will be lost if the computer 

is switched off either deliberately or through an accidental failure of the 

mains supply. 

Since applications programs and the associated data are different at 

each installation, such information can only be held temporarily in RAM 

during processing. However, programs associated with systems soft- 

ware for a particular microcomputer can be stored permanently. 

Hence, they can either be read into RAM from disk each time the 

computer is switched on or can be permanently stored in another type 

of memory known as read only memory — ROM. 

Read only memory — ROM 

ROMs are memory chips which have information (usually programs) 

fixed into them permanently at manufacture and such information can- 

not be altered. This type of memory is known technically as non- 

volatile and is a slightly cheaper form of storage than RAM but, because 

programs are permanently recorded within the chip during the 
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manufacturing process, it is only economic to produce ROM chips in 
reasonably large quantities. 

Another type of read only memory chip is known as PROM 
(programmable ROM). These chips are produced with no program 
inside but can accept programs which are ‘burnt’ in using a special piece 
of equipment, sometimes linked to a microcomputer. Once a PROM is 
programmed, that program becomes permanent and cannot be altered 
or erased. Yet another type of chip, known as EPROM (erasable PROM), 
can have programs ‘burnt’ into it which can subsequently be ‘erased’ by 
exposing the chip to a very strong ultra-violet light for twenty minutes 
Or so. EPROMs, therefore, can be used over and over again to store 
different programs, and generally have a memory capacity of 2 kbytes 
or 4 kbytes. 

Programs which are held in read only memory, because they rep- 
resent software which can be considered permanent, are often referred 
to as firmware. 

Internal memory in general 

Whether a microcomputer’s internal memory is made up solely of RAM 
or of acombination of RAM and ROM, microcomputers using an eight bit 
processor can, as we have seen, only normally address 64 kbytes of 
memory — whatever the type. Since, for management applications, 
one requires as much internal memory as possible, designers of 
business microcomputers (as opposed to hobbyists machines) have had 
to decide whether to design a machine with a fixed operating system in 
ROM, usually leaving either 32 or 48 kbytes of RAM, or to use just RAM 
and to offer at least the opportunity of a variety of operating systems 
which could be loaded in from disk. 

Historically the cheaper, more popular microcomputers which 
originated in the 4, 8 and 16 kbyte cassette-based, hobbyist market 
(such as Commodore/Pet, Apple and Tandy TRS 80) have opted to 
retain their operating systems in ROM. While such systems are inflex- 
ible, they do have some practical advantages: programs are incorrupt- 
ible; they can be a little faster in operation and are easier to use. 
However, manufacturing companies without a strong hobbyist 
background which were not originally making microcomputers in large 
enough numbers to obtain the economy of scale necessary to make the 
production of ROM an economic proposition have tended to opt for 
flexibility by offering eight bit microcomputers with 64 kbytes of RAM 
and operating systems which have to be ‘booted up’ (that is, read in) 
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from disk. By far the most popular operating system for eight bit 
machines is CP/M (control program for microprocessors). Sixteen bit 
machines use a variety of operating systems such as MS — DOS, PC— DOS 
and CP/M-—86. 

Input/output interface 

The input/output interface contains the circuitry required to control 
and select the various peripheral devices connected to the micro- 
computer’s CPU, namely: the keyboard, disk drive, visual display unit 
and printer. The basic function of the I/O interface is to ensure that the 
signals from the various peripheral devices can be made compatible 
with the CPU. The CPU operates in what is known as a parallel mode, 

while peripherals can operate in either a parallel or serial mode. So the 
I/O interface is made up both of chips that can handle serial to parallel 
conversions, such as UARTS (universal asynchronous 

receiver/transmitters) or ACIAs (asynchronous communication 

interface adaptors), and chips that can handle parallel to parallel 
conversions, such as PIAs (peripheral interface adaptors) or PlIOs 
(parallel input/output devices). Serial data travels a bit at a time on two 
lines, whereas parallel data travels a byte (i.e. eight bits) at a time on 

eight lines. 

Clock 

The speed at which the CPU can operate is limited by the speed of the 
internal memory, which currently can be written to in about 200 nano 

seconds (i.e. 200 x 10~? seconds). The operating frequency of the 

CPU is controlled by the clock, a chip which provides a regular high fre- 

quency pulse in much the same way as a chip in a digital watch. 

However, whereas in a watch the very high frequency (of the order of 

4 Megahertz, or 4 x 10° cycles per second) has to be repeatedly 

divided to obtain a useful time pulse of one a second, in a computer 

processing does actually take place at a speed very near to that of the 

original clock pulse. 
On average, each CPU instruction takes ten cycles or clock pulses. 

So, with a clock operating at a typical 4 MHz, a typical CPU can execute 

something like half a million instructions per second. This is much 

slower than a modern mainframe computer but, because a 

microcomputer usually only serves one user, it can appear as fast to 
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that user as a mainframe computer does to one of its many users (often 
over a hundred). 

Buses 

The various elements of the CPU are connected by three buses, namely 
the data bus, address bus and control bus. The most popular bus 
system is the S100 bus, first introduced in 1975 and now widely 
adopted for eight bit machines. 

The S100 bus consists of 100 lines, 16 of which are used in the data 
bus (equivalent to two eight bit characters), 16 in the address bus, 35 
for the control bus and the remaining 33 for power supplies and other 
purposes. 

Amongst eight bit machines the S100 bus predominates and is used 
with the 8080, Z80 and Z80A processors. With sixteen bit machines a 
variety of bus systems are offered. 

Physical construction of the CPU 

The simplest CPUs consist of a single printed circuit board containing 
the microprocessor, memory, clock and interface chips with the inter- 
connecting buses etched into the board’s copper surface. More com- 
plicated CPUs have the individual elements of the CPU mounted on to 
separate circuit boards which plug into a base circuit board known as a 
motherboard. 

Peripheral hardware 

The visual display unit — VDU 

The VDU contains a cathode ray tube and the associated circuitry 
necessary to display information in the form of alphanumeric (that is, 
A-Z and 0-9 etc.) or graphic characters on a screen. While many 
hobbyist machines have only 40 characters per line, it is generally 
accepted that business applications demand 80 characters per line (that 
is, 80 columns). When operating typically at 9600 baud (that is, 960 
characters per second) a screen of 80 columns and 25 lines (a total of 
2000 characters entered sequentially) can be filled completely in just 
over two seconds. 

Whilst most VDU screens use green characters on a dark 
background, amber characters on a dark background are increasingly 
preferred as it is claimed they cause less eyestrain. 
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The keyboard 

The microcomputer’s keyboard is usually based on the same layout of 
keys as a typewriter (QWERTY). In addition to the normal keys, all 
microcomputer keyboards include certain control keys such as RETURN 
(which is pressed at the end of each instruction) , DELETE (DEL), ESCAPE 
(ESC), etc. Some keyboards are also furnished with special control keys 
whose function can be controlled by the operating program and this 
facility is particularly useful in word processing applications. Increas- 
ingly, microcomputers intended for business use are fitted with a 
separate ‘numeric pad’ consisting of keys representing a decimal point 
and the numbers 0 to 9. This additional facility is particularly useful if 
large quantities of numeric data are to be entered via the keyboard. 
Where a numeric pad is included in a microcomputer keyboard, the 
number ‘5’ key often has a raised nipple to assist touch typists. 
Similarly, on better keyboards the keys representing ‘f’ and ‘j’ may be 
sculpted slightly differently to assist touch and blind typists to locate the 
first fingers of both hands. 

All alphanumeric and other characters entered at the keyboard have 
to be translated into a code of zeros and ones for sending to the CPU. 
The standard code for this is known as ASCII (American Standard 
Code for Information Interchange) which represents each letter, 
punctuation mark or other symbol as an eight bit word (that is, one 
byte). The full ASCII code consists of 128 characters of which 96 are 
printing characters and the remaining 32 control characters. Being an 
American system, the one character the ASCII code does not 
accommodate is the pound sterling sign (£). Thus in place of the £ sign 
one often has to use a $ sign (not to be taken literally at the current rate 
of exchange) or a 9 (hash) sign. 

Microcomputer keyboards can be physically integrated with the CPU 
and VDU, but there is now an increasing tendency for designers to 
retain keyboards as a separate unit, usually linked to the 
microcomputer by an extendable connector for flexible location in the 
work environment. 

Disk storage 

Although a few management applications packages can be operated 
using a cassette storage medium, it is generally accepted that, for the 
vast majority of business situations in which microcomputers are used, 
some form of disk storage is essential. While cassettes can be used to 
store a great deal of information, it is stored serially and can be read 
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only at the relatively pedestrian pace of 250 baud, that is, 25 characters 
per second (cps). Typical read/write speeds for disks, however, range 
from 100 kbaud for 51/4 floppy disks to 8000 kbaud for a ‘Winchester’ 
hard disk. To read and load a 16 kbyte program from cassette at 250 
baud would take eleven minutes, whereas the same program at 100 
kbaud from floppy disk would take just 1.6 seconds. At the present 
stage of development most users find that floppy disks represent the 
cheapest form of storage in relation to performance. 

514 inch floppy disks: The most popular disk currently used with 
microcomputer systems is the 51/4 inch floppy disk (sometimes referred 
to as a mini-floppy). At present the majority of microcomputer 
installations use 51/4 inch disks which, depending on whether the disks 
are single, double or quadruple density (quadruple means double 
density and double sided), can store from 100 kbytes up to about 800 
kbytes each. A 5¥ inch floppy disk looks much like a smooth 45 rpm 
single record encased in a cardboard case. A slot exposes the surface of 
the disk, thus allowing the head of the disk drive’s system to read 
information from and write information to the 30 to 70 individual tracks 
on the disk’s surface. With 51/4 inch disks a write protect slot is also 
provided which must be covered with a protective adhesive strip to 
ensure that a programmed disk cannot subsequently be written on but 
can only be read. The Adler Alphatronic microcomputer flouts this 
convention by insisting that a write enable slot is covered to allow the 
disk to be written to. In 1984 51% inch floppy disks cost from £1 to £4 
depending on the type and quantity purchased. 

& inch floppy disk. Similar in appearance to the 5% inch floppy disk, 
the 8 inch floppy disk, being considerably larger, can store more 
information at the same relative density. A double sided, double 
density 8 inch disk can typically store 1 Megabyte (i.e. 1000 kbytes). 8 
inch disks are not yet quite as common as 5!/ inch disks for 
microcomputer applications, but do tend-to be standard for dedicated 
word processors (see p.51) where large amounts of text have to be 
stored. The convention with 8 inch disks is that they are normally write 
protected and the write enable slot therefore has to be covered before 
they can be written to. In 1984 8 inch floppy disks cost from £2 to £5 
depending on the type and quantity purchased. 

31/2 inch floppy disk. Recently introduced by several manufacturers, 
the so called micro-floppy is not only physically smaller than the 51/4 
inch disk but is housed in a rigid plastic container rather than a flexible 
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cardboard envelope. In addition a metal slide is incorporated in this 
container which protects the read/write slot. Claimed to be more 
reliable and storing 315 kbytes in a single sided configuration, micro- 
floppies are expected to be available at much the same price as the 
better quality 51% inch disks. 

Floppy disks in general. As far as the life of the disks themselves is 
concerned, a figure of 3.5 million passes per track can be interpreted in 
more practical terms as 160 hours of continual access to the same track. 
Another figure often quoted by disk manufacturers is that disks should 
be able to survive twenty thousand uses (that is, in-and-out) of a disk 
drive. Currently some suppliers are offering two and five year 
guarantee periods for 51 and 8 inch floppy disks respectively. The 
higher the density at which the information is recorded on to disk, the 
higher the quality of disk required. While a single density disk will 
record at double density, corruption of information is much more likely 
to occur. 

Unlike cassettes, before any information can be recorded on a disk, 
the disk must be prepared or formatted. This is done by loading the 
new, blank disk into the disk drive and running a special program. This 
program can take anything from one to eight minutes to complete the 
formatting of the disk, depending on the disk operating system — DOS 
— of the microcomputer being used. For disks to be used with the 
CP/M, MS—DOS and other operating systems, the programs making up 
that system must be recorded on the disk in advance. 

For virtually all microcomputer systems used in management 
applications, apart from those at the top of the range which use 
Winchester hard disks, the floppy disk provides the principal medium 
of permanent external storage for data and applications software. Since 

such disks can fail, it is essential to produce backup copies of disks at 
relatively frequent intervals. This can be done by loading the disk to be 
copied into one disk drive (by convention usually drive 0) and the new, 

blank disk into the other disk drive (drive 1). (On some microcomputer 

systems, drive 0 is referred to as drive A and drive 1 as drive B.) A 
backup program (which can also sometimes format the new disk) is 
then run to back up drive 0 to drive 1 and, again depending on the DOS 
(disk operating system), this process can take between two and ten 
minutes. In some systems it is possible to produce a backup disk with a 
version number which can indicate which of two apparently identical 
disks was copied from which. Such control of versions of copies can 
and should be implemented by correctly labelling disks at the time of 
backup. In all management applications using microcomputers, 
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backup disks are essential to ensure that, if a disk fails entirely, the data 
lost on that disk can be recreated without too much bother. What 
‘without too much bother’ means in practice depends on the 
application and the frequency at which new data is entered into the 
system, but as a rule of thumb most computer users can expect at least 
one disk failure per year. 

For security, backup disks should always be kept in a different 
location from the original copy. Further guidelines for the care of floppy 
disks are: 

always keep the disk in its protective envelope when not actually in 
use 

do not bend disks to prove that they are indeed floppy and always 
insert disks into disk drives carefully 

never touch the disk surface through the read/write slot 

do not store disks in extreme temperatures (i.e. lower than 10°C or 
higher than 52°C) : 

do not allow disks to be exposed to any magnetic source — 
particularly electric motors 

use either felt-tip pens or very light pressure when labelling the disk 
case itself. Write on the protective envelope before replacing the disk 

Readers should be warned that the storage capacities quoted for 
floppy disks are total or gross figures. Because the disk operating 
system must store additional information, such as the disk directory, 
the net available capacity will often be about 90 per cent of the gross 
figure. 

The floppy disk controller and its associated mechanism are amongst 
the most sophisticated elements of a microcomputer system. The 
controller may well possess its own MPU and have an operating 
program equivalent in complexity to the one in the microcomputer’s 
CRUE 

Winchester hard disks. The so-called Winchester hard disk is similar in 
construction to the type of hard disks used on mini- and mainframe 
computers, the main difference being that a Winchester disk is per- 
manently fixed in the microcomputer and cannot be removed. 

Winchester disk systems cost four to five times more than floppy disk 
systems but, because the disk is contained in a sealed unit, much higher 
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densities of information storage can be used. The Winchester hard 
disks can store typically between 5 and 30 Megabytes of information 
(that is, 5000 to 30,000 kbytes). 

While floppy disks tend only to be ica at between 200 and 360 
rpm, and then only when a read or write procedure is in progress, hard 
disks run continuously and at much higher speeds, typically 3600 rpm. 
This considerably reduces the time of access and data transference 
speeds of up to 800 kbytes/sec are claimed, compared with 100 kbytes 
per second for mini-floppies. 

Although Winchester disks are more reliable than floppy disks, it is 
still necessary to produce some form of backup copy of the information 
stored. Because of the comparatively large amounts of information that 
can be stored, the production of individual backup floppy disks 
becomes impractical, simply because of the numbers involved. Hence, 
such hard disks are usually backed up with magnetic tape using a high- 
speed read/write mechanism or occasionally by a magazine of floppy 
disks which are loaded automatically, although this latter system is 
generally associated with minicomputers. Because of the high price of 
Winchester disks, they are at the moment fitted only to the more 
expensive microcomputer systems but are becoming increasingly 
popular as prices fall. 

The relative costs, storage capacities and speed of information 
transference for the various types of disk are summarised in Table 1.1 

Table 1.1 Basic operating information of disk storage devices 

Type of disk Storage Speed of access Cost 
capacity 

51/a inch floppy 100 kbytes to 100 kbaud to £900 
(mini-disk) 500 kbytes 500 kbaud (Dual Drive) 

(per disk) (10,000 cps to 

50,000 cps) 

8 inch floppy 500 kbytes to 500 kbaud to £1300 + 
disk 1.2 Megabytes 620 kbaud (Dual Drive) 

(per disk) (50,000 cps to 

62,000 cps) 

5% — 8 inch 5 Megabytes 8000 kbaud £3000 + 
Winchester (51/4 inch disk) to (800,000 cps) (with facilities 
Hard Disk 30 Megabytes for producing a 

(8 inch disk) backup tape) 
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Packaged microcomputer systems 

With one or two exceptions (the OK800 microcomputer being one), 
printers are not generally physically integrated with the other peripheral 
components making up a microcomputer system. While some 
microcomputer manufacturers do produce their own printers, many 

more either come to an arrangement to stick their label on some other 
manufacturer’s product, or simply allow the user to choose whichever 
printer seems appropriate. 

Thus, excluding the printer, a business microcomputer system 
consists of: 

central processor unit 

visual display unit 

keyboard 

dual disk drive unit 

Figure 1.2 Apple II computer, two disk drives and Hitachi video monitor. 
Courtesy: Apple Corporation (UK) Ltd 
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Figure 1.3 North Star Advantage microcomputer with dual 5% inch floppy 
disk drives (360 kbytes each). Business Graphics package featured. 
Courtesy: Comart Ltd 

and these four major components can be packaged in various degrees 
of physical integration as illustrated in Figures 1.2 to 1.9. 

The Apple II machine shown in Figure 1.2 demonstrates the lowest 
degree of physical integration. Only the CPU and keyboard are 
integrated, the two disk drives and VDU monitor all being separate 
units. The Apple II represents the early stages of microcomputer 
design. In many ways the development of microcomputers has 
mirrored that of domestic HiFi systems which were originally made up 
of separate components such as the tuner, amplifier, etc. and then all 
these elements were integrated into music centres. Although by 
modern standards a rather antiquated machine, the Apple II still 
accounts for 80 per cent of Apple’s sales and has recently been 
enhanced to ensure compatibility with the IBM PC. The various 
elements of the microcomputer are a little more integrated in the North 
Star Advantage shown in Figure 1.3. This, like the Apple II, is an eight 
bit machine which is therefore starting to show its age. 

Figure 1.4 shows the Sirius 1 microcomputer, the first sixteen bit 

machine to be widely available on the UK market. This illustration 
shows the physical separation of the VDU and keyboard from the main 
unit of the microcomputer, a design feature now generally adopted. A 
particularly interesting concept within the Sirius, unfortunately not 
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Figure 1.4 Sirius 1 sixteen bit microcomputer starting with 128 kbytes of 
RAM. 

Courtesy: ACT(UK) Limited 

adopted in subsequent manufacturers’ designs, is the variable speed 
disk drives which allow information on the outer tracks to be recorded 
at the same density as that on the inner tracks, making it possible to 
store as much as 600 kbytes on a single sided floppy disk. 

Figure 1.5 shows the Apricot microcomputer, claimed by ACT to be 
the ‘first of the fourth generation of personal microcomputers’, 
incorporating such features as 31/2 inch micro-floppy disk drives, a 
microscreen — a unique two line Liquid Crystal Display (LCD) and six 
associated touch sensitive keys — and an internal modem. The latter 
enables the Apricot to act as an intelligent terminal or work station into 
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a larger computer system or communications system using a high 

speed asynchronous communications package. While not portable as a 

single unit, the Apricot can easily be carried as two separate units and 
does provide a 9 inch screen which is intermediate in size between the 
standard 12 inch screen and the minute 5 inch screen of the early 
portable microcomputers such as the now obsolete Osborne 1. 

The ‘revolutionary’ Lisa, Apple’s great hope to counter the impact on 
the microcomputer market of the giant multinational IBM, is illustrated 
in Figure 1.6. The result of a $50 million investment and two years 
research, at £7000 the Lisa is aimed at the top end of the personal 

business computer market. Much of the special software developed for 
this machine is operated by pointing to pictures on the VDU screen with 
a ‘mouse’ which controls the position of the cursor. This feature, it is 
claimed, enables senior managers to operate the machine in a 

cuee 
Biv 

Figure 1.5 The Apricot personal computer with 31/2 inch micro-floppy disks. 

Courtesy: ACT(UK) Limited 
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Figure 1.6 The Lisa microcomputer with detachable keyboard and ‘mouse’. 
Courtesy: Apple Computer (UK) Ltd 

masterful way and thus avoid appearing to be a ‘typist’. Less cynically, 
the Lisa certainly incorporates a large amount of software using a 
unique approach and may well be establishing new standards in this 
field. 

Figure 1.7 illustrates the TRS-80 Model 16 microcomputer, Tandy’s 
latest offering to the UK business market. Unlike most other 
microcomputer manufacturers who use independent dealers to sell to 
the ‘end user’, Tandy own 227 high stréet shops in the UK which sell 
home computers and 26 of these are dedicated computer centres 
selling business systems. The Model 16 represents the top end of the 
Tandy range of microcomputers. It offers powerful multi-user 
capabilities and is fully upgradable from the earlier Model II, thus 
protecting the expansion path of existing users. Up to three terminals 
can be run simultaneously, handling different applications at high 
operating speeds, and memory capacity can be expanded from 128 
kbytes to 512 kbytes. With up to 8.4 Megabytes of hard disk, Figure 1.7 
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shows the TRS—80 Model 16 operating under the TRS— XENIX multi- 
user system together with a slave terminal. 

The machine which has had the largest impact on the UK business 
microcomputer market, the IBM PC (Personal Computer), is shown in 

Figure 1.8. Already claiming up to 40 per cent of current UK sales, in 
spite of an apparently very confused marketing strategy, the IBM PC is 
offered in its cheapest version with a single disk drive unit and 64 kbytes 
of memory. In this mode it can be used either as a small ‘stand-alone’ 
microcomputer or as a simulated IBM 3101 display terminal linked to a 
‘host’ mainframe computer system, an alternative which appeals to the 
large existing IBM customer base. At the top end of the range, the XT 
(extended) version of the IBM PC offers up to 640 kbytes of internal 
memory and two floppy disk drives which, together with a hard disk 
drive, offer an overall external storage of 21 Megabytes. 

The long awaited arrival of the IBM PC onto the UK market has 
allowed other microcomputer manufacturers to produce IBM PC ‘look 
alikes’ which can realistically claim to offer better performance for the 
same money. However, the brand image of IBM will ensure that the IBM 
PC will be the dominant market leader in the UK _ business 
microcomputer market for the foreseeable future. 

Figure 1.7 The Tandy TRS-80 Model 16 business microcomputer. 
Courtesy: Tandy Corporation (Branch UK) 
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Figure 1.8 The IBM PC (Personal Computer). 
Courtesy: IBM United Kingdom Ltd. 

The Wang PC (Professional Computer) incorporates an advanced, 
ergonomically designed monitor which can be mounted either on a 
pedestal base as here (Figure 1.9) or on an optional monitor arm and 
desk clamp. Wang is a multinational company based in the USA 
offering a range of machines starting with an internal memory of 128 
kbytes expandable up to 640 kbytes and supports both MS—DOS and 
CP/M — 80 operating systems. Like the IBM PC, the Wang PC can also 
operate as a ‘stand-alone’ machine, as a work station within a local 
network or as an intelligent terminal communicating with a large host 
computer. 

Printers 

Since a general discussion on the types of printer used with micro- 
computers appears in Chapter 3 (which deals with word processing), 
only a technical summary is included here. 
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Microcomputer printers can most easily be classified by the 

mechanism used to produce printed hard copy. On this basis there are 
essentially five categories of printer, namely: 

impact dot-matrix thermal 

daisy-wheel (or thimble) ink-jet 

golf-ball 

Of these five categories, dot-matrix printers represent the vast majority 
of printers used for business applications where ‘correspondence’ 
quality printing is considered to be adequate. Daisy-wheel printers are 
used in most business applications where ‘letter’ quality is required, and 
the poorer correspondence quality of the average dot-matrix printer is 
not considered suitable. (See Figures 3.4a and 3.4b for comparison.) 

Impact dot-matrix printers. This type of printer has a print-head 
formed by a matrix of pins individually raised to form the character to 

Figure 1.9 The Wang PC (Professional Computer) on pedestal base. 

Courtesy: Wang (UK) Ltd 
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be printed. The printing of the character is effected by physically 
impacting the print-head against a carbon ribbon as in traditional 
typewriter technology. Because a dot-matrix printer is usually designed 
to print ‘on the fly’ with the print-head moving at a uniform horizontal 
velocity and also bi-directionally (both forwards and backwards), it can 

achieve speeds of up to 200 characters per second (cps). 
The print quality of dot-matrix printers can be improved by the use of 

multiple passes, but as this both increases the price and reduces the 
operating speed, such printers are used only in special situations such 
as technical report writing, where the ability to change the type font 
while printing justifies the additional cost. 

Dot-matrix print-heads do wear, and under a very heavy workload 
may need replacing once a year at a cost of 5—10 per cent of the cost 
of the whole printer, but in less arduous working situations they can last 
for the effective life of the printer itself. 

Daisy-wheel (or thimble) printers. A daisy-wheel printer uses a set of 
characters embossed on the tips of individual petals of a wheel. The 
wheel is rotated so that the correct character is positioned in front of a 
hammer which strikes the tip of the petal when the wheel is momen- 
tarily stationary, and thus, via a carbon ribbon, produces an image of 
that selected print character. Daisy-wheel printers usually operate at 
about 50 cps and so are rather slow compared with dot-matrix printers 
but the quality of print is very good. Hence, this type of printer is 
normally used in word processing applications. 

Because individual daisy-wheels are removable, many different 
typefaces can be offered. One manufacturer offers 72, varying from 
traditional British Pica 10 to the more exotic Dual Gothic 12/Multi- 
lingual A and including, on the way, Canadian Bilingual which is 
naturally only recommended for special machines! 

Thimble printers use the same basic technology as daisy-wheel 
printers but, whereas a daisy-wheel is flat, a thimble is concave in shape 
and the manufacturers of this type of printer claim that this permits 
fewer moving parts. ‘ 

Golf-ball printers. The now familiar golf-ball printer is relatively slow, 
particularly compared with dot-matrix printers, and so this type of 
printer is not used extensively in microcomputer installations. 

Thermal printers. Thermal printers use a dot-matrix principle, where 
the pins are heated to produce an impression on heat sensitive paper. 
Because the cost of this special paper is quite high, thermal printers are 
not used extensively in business applications. 
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Figure 1.10 Epson Mx80 impact dot-matrix, economy printer (80 cps). 

Courtesy: Taylor Wilson Ltd 
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Figure 1.11 Tandy TRS-80 heavy duty bi-directional dot-matrix printer 
(120 cps). 

Courtesy: Tandy Corporation (Branch UK) 

Ink-jet printers. Ink-jet printers are a relatively new development and 
fairly expensive by microcomputer standards. Their main asset would 
appear to be quietness of operation and speed of printing (210 cps). 
Their one drawback is that since ‘jets’ of ink are used to form the printed 
character there is no physical impact so that multiple printed copies 
cannot be produced using multi-part stationery. 

Printers in general. For most business applications, printers capable of 
printing up to 120 characters per line are required. Line widths of 
printers tend to be either 80 or 132 characters per line, so for business 
use the latter is usually specified. 

Daisy-wheel (or thimble) and golf-ball printers can also be made to 
operate as typewriters (that is, to accept manual input) whereas dot- 
matrix and ink-jet are invariably produced only as printers (that is, they 
accept only computer input). Figures 1.10 to 1.14 illustrate some of the 
printers discussed. 

Figure 1.10 illustrates the Epson Mx80 dot-matrix, economy printer 
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Figure 1.12 (above) Tandy 

TRS-80 Daisy-wheel II 
printer with a print speed 

of 43 cps and 136 
characters per line. 
(left) Print daisy-wheel. 

Courtesy: Tandy Corporation 
(Branch UK) 

— in this case with a continuous stationery tray. This is about the 
cheapest type of printer that could be used for business applications 
but, with a line character width of only 80, it would not be suitable for 

most applications packages. This particular machine operates at 80 
cps. 

Figure 1.11 illustrates a more typical dot-matrix printer of the type 
used for business applications. The Tandy TRS-80 heavy duty, bi- 
directional dot-matrix printer operates at 120 cps which, in more 
practical terms, means that it can print 48 lines per minute. With 132 
characters per line at a print density of either 10 or 15 characters per 
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SRORE RENEE : 

Figure 1.13 (above) NEC spin 

writer, high quality thimble 
printer (55 cps). 

(left) Print thimble. 

Courtesy: Thame Systems Ltd 

inch, this type of machine would be suitable for most applications 
packages. 

Figure 1.12 shows the Tandy TRS-80 Daisy-wheel II printer which 
was developed specifically for word processing applications and has a 
print speed of 43 cps. An individual daisy-wheel is shown (inset). It can 
be changed easily to produce different typefaces such as Courier, 
Prestige Elite and Madeleine Proportional Space Print. 
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Figure 1.14 (left) The 

‘noiseless’ Ad 650 ink-jet 
printer (210 cps). 

(below) Ink-jet mechanism. 

Courtesy: Anderson Jacobson Inc 

PRESSURIZED INK 

; SUPPLY CARTRIDGE 
INDEPENDENTLY 
CONTROLLED PRESSURE 

INK EJECTION REGULATOR 

CHAMBERS SYSTEM 

PRINT HEAD 
PRINT INK SUPPLY LINE 
SURFACE Ad. INK FILTER 

ELECTRICAL INPUT 

Figure 1.13 illustrates the NEC spin writer, a high quality thimble 
printer with a print speed of 55 cps. While the thimble uses a similar 
printing technology to the daisy-wheel, the makers claim that the shape 
and construction of the thimble allows 128 different characters to be 
produced compared with the daisy-wheel’s 96. 

Finally, Figure 1.14 shows, in diagrammatic form, the technology 
used in ink-jet printing. These printers are relatively expensive com- 
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pared with the equivalent dot-matrix printer but, at 210 cps and 132 
characters per line, this notably quiet printer would be suitable for most 
applications packages. 

As a conclusion to this section on printer/typewriters used with 
microcomputer systems, Table 1.2 (page 29) summarises the main 

characteristics of the five principal types. 

Software 

Software is the overall name given to programs which either provide 
computer instructions for a particular application (hence applications 
software) or translate a higher level computer language into a lower 
level language, organise the flow of information between peripheral 
devices and the computer’s CPU and in general control the computer’s 
overall operating system (hence systems or operating software). 

A program is a series of instructions written in a computer language 

which at the higher level can be understood by the human programmer 
and at the lower level can be understood by the microcomputer’s CPU. 

Figure 1.15 shows in diagrammatic form’ the sources and levels of 
programming language in a microcomputer and indicates how a higher 
level language, such as BASIC, is eventually converted into a series of 
codes of Os and 1s that can be understood by the CPU. 

Systems software 

The functions of systems software are mainly technical and, therefore, 
of little interest to the potential business user. However, in choosing a 
microcomputer system two features of systems software are particularly 
important and these will be examined here before we enter into a wider 
discussion of applications software. 

Flexibility versus inflexibility. As we have seen (page 4) the programs 
representing systems software can either be permanently stored in the 
computer in a read only memory chip (ROM) or be read in from disk 
into the computer’s main random access memory chip (RAM) using a 
small program stored in ROM called a resident monitor. 

Historically, when cassettes were the only form of external storage 
medium for microcomputers, it was only practical to permanently 
record the programs representing the operating system in ROM (Read 
Only Memory) chips which to all intents and purposes meant that the 
machine’s operating system was fixed, unless one physically inserted 
different chips. 
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However, with the development of floppy disks which permitted the 
operating system to be read into internal memory in a matter of seconds 
rather than minutes, there was a general move towards disk based 

operating systems. With eight bit machines the predominant disk based 
operating system was CP/M (Control Program for Microprocessors) 
and with the more recent sixteen bit machines a variety of operating 
systems are available, such as CP/M — 86, PC - DOS, MS— DOS and Unix. 

Many of the more sophisticated business microcomputers can accom- 
modate more than one operating system which greatly increases the 
number of applications packages that are potentially available to those 
machines. 

Disk operating system — DOS. One of the most important elements of 
systems software for business microcomputers is the disk operating 
system (DOS). This is a series of programs which organise how infor- 
mation is stored on disks and which, therefore, control the speed at 

which information can be written to or read from disk. 
In business applications where information is not continually being 

transferred from disk to internal memory, for example, in word pro- 
cessing (Chapter 3) or numerical analysis using electronic worksheet 
programs such as VISICALC (Chapter 4), the speed of the disk oper- 
ating systems is not too important. However, in situations where many 

individual records (such as stock, personnel, accounts records, etc.) 
are continually being pulled in from disk to be processed by sections of 
applications programs selected via a menu (a listing on the computer 
screen of the programs available) which will also have to be pulled in 
from disk, the speed of the disk operating system can become crucial. 
Unfortunately, sales demonstrations do not usually highlight the 
difference in speeds between different disk operating systems simply 
because such demonstrations usually only involve a handful of records. 
A discussion with another business user of a microcomputer system 
operating with a large number of records on a similar application to that 
intended by the prospective purchasers the only way of really finding 
out how quickly one can, for instance, process and update 250 person- 
nel records in a payroll system. The time required to produce a backup 
disk could also be a reasonable indicator of the operating system’s 
speed. 

Applications software 

Applications software can either be acquired in the form of a pro- 
prietary package (‘canned program’ in American usage) or can be 
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written specifically for the potential user as a ‘bespoke’ package tailored 
to his or her particular requirements. Because professional program- 
mers cost £20,000 + per annum with overheads and the development 
time is rarely less than six months, bespoke packages tend to be 
expensive, especially when related to the cast of hardware. Proprietary 
packages, on the other hand, because their development costs can be 

recovered over many copies, tend to be priced between £100 and 
£1000, and for the business applications considered in this book the 
following range of values applied in 1984: 

electronic worksheet (numerical analysis) £40 —£150 

payroll, stock recording £250 + 

database management and information retrieval £200-— £500 

integrated ledger/accounts £350 — £600 

word processing £450 + 

A proprietary applications package usually comes as a set of pre- 
programmed floppy disks together with an instruction manual and, 
sometimes, a security device such as a ROM chip or ‘dongle’ (see page 
35). The quality and comprehensibility of instruction manuals is most 
important for management applications and does vary considerably. 
Some can baffle anyone whose mind does not work like a professional 
programmer’s; others (notably VISICALC) are excellent. 

Programming language 

The programs in most applications packages are written in a higher 
level language such as BASIC, FORTRAN or COBOL but some are written 
at a lower level or assembly language (see Figure 1.15) which in 
general terms will tend to be quicker and more efficient than the 
equivalent higher level language program. 

Although BASIC — the most popular higher language used for 
microcomputers — is much abused by programming buffs, it soldiers 
on, particularly for business applications, in spite of the rival claims of 
its nearest competitors FORTRAN, COBOL, ALGOL and PASCAL. Because 
most BASIC programs are interpreted one program line at a time, when 
microcomputers were first introduced commercially BASIC was the only 
higher level language that could be used. With the subsequent 
development of compilers, which translate all the instructions in a 
program into a complete ‘compiled’ form before the program is run, 
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FORTRAN, COBOL, ALGOL and even compiled BASIC could also be run 
on microcomputers. Yet, having been first in the field, interpretative 
BASIC still has a strong hold on the applications software market. 

Applications packages 

Figure 1.16 summarises results from the magazine Personal Computer 
World’s bi-monthly ‘packages’ feature which surveys business packages 
that are available on the open market and have been used for at least 
six months in a minimum of five sites. 

From this survey it is immediately apparent that a large proportion of 
the available applications packages on the UK software market fall into 
five broad catagories, namely: 

integrated accounts and ledger (various) 31% 

stock recording and control 12% 

database, lotteries; mailing list 10% 

payroll 9% 

word processing 8% 

One omission from this survey is the electronic worksheet type of 
package, such as VISICALC and SUPERCALC. The reason these are not 
included is that, except for a program called SimpliCalc, all the 
worksheet programs currently on the market have been developed in 
the USA. 

Thus the vast majority of business applications fall into these six 
major categories and this book provides information on and examples 
of all of these. Chapter 3 deals with word processing; Chapter 4 with 
VISICALC, SUPERCALC, Etc.: Chapter 5 with database management 
and information retrieval; Chapter 6 with ledgers; Chapter 7 with stock 
recording-and control; Chapter 8 with payroll. 

Software protection 

All software houses that produce applications packages face the 
problem of software piracy — the copying of programs. Having 
invested considerable sums of money developing a program, which, 
incidentally, cannot be patented, it is obviously in the software house’s 

interest to ensure that only registered users who have purchased a 
package through the normal channels should be able to use it. 
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A 

70% 

30% 

miscellaneous 

Figure 1.16 Top 83 per cent of microcomputer applications packages 
available in the UK for a minimum of six months in a minimum of five sites. 
Source: Personal Computer World 1981/82 
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Several methods of software protection have been developed to 
counter software piracy and these are now briefly discussed. 

ROM protection. One method of protecting a program is to arrange 
that a small but necessary part of the program is stored in a ROM chip, 
so that the main program will only operate on a microcomputer with 
that chip plugged into the appropriate socket inside the machine. 
Because chips can be copied this method of protection is not foolproof 
but it will deter the less enthusiastic potential pirate. VISICALC is an 
example of a well known program that uses this form of protection. 

‘Dongle’ or stunt box protection. With this method of protection a 
small device consisting of an encapsulated piece of circuitry is plugged 
into one of the sockets on the outside of the microcomputer (that is, the 

user- or cassette-port) and the program in question will run only when 
the device is in position. Because these devices, called variously 
dongles or stunt boxes, have no rigid design they are not easily copied 
and this form of protection is therefore more foolproof than the security 
ROM chip. For the properly authorised user, dongle protection is also 
more convenient because dongles can easily be moved from one 
microcomputer to another (of the same type) if the user has several 
machines on the same site, whereas chips can easily be broken in an 
attempt to move them. The word processing package Wordcraft uses 
dongle protection. 

Uncopiable_ disks. Although technically speaking no disk is 
uncopiable, programmers are currently developing methods which 
make it increasingly difficult for potential pirates to produce usable 
copies. At the end of the day, if it is more costly in time to break a 
system of protection than to buy the software, there is no point, in 
commercial terms, in making the attempt even though the technical 
challenge may remain. The worksheet program SimpliCalc uses an 
uncopiable disk form of protection and its authors are only aware of 
one authorised user who has managed to crack their code — he wrote 
to them indicating how it could be improved! 

Registered user. If a software house provides a valuable backup 
service to its users, such as answering queries or providing updated 

copies of the program, there is little or no incentive to produce pirated 
copies. All payroll packages are sold on a registered user basis and, 
because of this, pirating of payroll packages is virtually unknown. 
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Conclusion 

All operating microcomputer systems require both hardware and 
software. In spite of the great emphasis placed on hardware in trade 
journals, computer magazines and so on, it is really the software that is 
more likely to be the deciding factor in the purchase of a micro- 
computer system. 

In 1980 it was claimed that 11,000 microcomputers were in use in 
the UK and more recently, in 1982, Dataguide, a trade directory, 
indicated that there were well over 100,000 machines in use. 
Commodore alone claim to have sold in excess of 30,000. While many 

of these machines are still being programmed in BASIC by individual 
users for specific applications, an increasing proportion are essentially 
being used as business machines with dual disk drives, at least 32 
kbytes of internal memory and operating with proprietary applications 
software. 

As we have said, the majority of business applications of micro- 
computers are based on proprietary applications packages. The size of 
this software industry alone is reckoned to have an annual turnover of 
about £1.86 million, with the average package costing £356 and sell- 
ing about 18 copies per year. One of the comforts of purchasing a well 
proven, proprietary applications package is that it should have had 
most of the operating difficulties ironed out as a result of earlier users’ 
feedback. 

Observers of the microcomputer scene have suggested that the 
market has passed through its first phase dominated by the enthusiastic 
hobbyist and is currently passing through a second phase where small 
businesses ‘dip their toes’ into the possibilities offered by micro- 
computers with disk drives, mainly with ‘stand-alone’ applications. It is 
suggested that the next phase will result from the disillusionment of first 
time users which may well occur when several stand-alone applications 
(see page 45) have been developed, but will not be able to relate to 
each other. This will lead these users on to multi-user, multi-task 
microcomputer systems with common databases; facilities which are 
currently only available on machines at the top end of the range of what 
are considered technically to be microcomputers. Following this phase, 
some see the development of a network of microcomputers linked to a 
single large mainframe computer. Such an arrangement would not 
only cause a reduction in the amount of processing done by the 
mainframe machine, since it would be possible to do processing locally 
on the microcomputers, but could also permit analysis to be performed 
on the mainframe’s database for what are now considered non- 
essential activities. 



CHAPTER 2 

The Microcomputer Industry and the 
Choice of Microcomputer System 

The UK business micro- (as opposed to the mini- or mainframe) 
computer industry has grown from virtually nothing in the late 1970s to 
what is now a multi-million pound market. Technologically it has 
expanded from the bottom upwards, from hobbyist machines, which 
typically had 4 kbytes of internal memory, through 8 kbytes and 16 
kbytes up to the accepted minimum for a business machine of 64 
kbytes. From the applications point of view, however, the market has 
developed from the top downwards by adopting applications such as 
stock control and ledger systems, which were previously feasible only 
on mini- or mainframe computers. The operating differences that 
remain are caused mainly by the relatively limited external storage 
devices currently used with microcomputers. 

Thus the microcomputer market covers an extraordinary range of 

expectations. On the one hand is the ex-mainframe specialist who is 

accustomed to capital investment of £100,000 or more, virtually 

unlimited storage facilities and hardware and software support thrown 

in as of right. On the other hand, is the upgraded hobbyist revelling in 

32 kbytes of internal memory — as opposed to the previous 4 kbytes 

— and also to the increased speed of access offered by floppy disks as 

opposed to cassettes. This mixture of upgraded hobbyist and 

downgraded mainframe specialist may explain to the bewildered 

newcomer to the market why one group claims that virtually no 

business problem exists that cannot be solved using a microcomputer, 

while the other group recounts horror stories or disastrous attempts to 

use microcomputers in business. 

Of course, the true picture lies somewhere between the optimistic 

and pessimistic extremes. This is illustrated by a survey entitled Small 

Computers in Small Companies made by Lancaster University’s 

Marketing Department (1982) which indicated that out of 100 selected 

computer users 92 companies considered computerisation was a 



38 Microcomputer Industry and Choice of System 

success even though 84 had no previous computer experience. While 
this survey included computers costing up to £30,000 which can 
hardly be regarded as microcomputers, 17 of the companies had 
machines costing less than £4000 which certainly can. 

Structure of the microcomputer industry 

Figure 2.1 provides a diagrammatic representation of the structure of 
the UK microcomputer industry and, although a gross oversimplifi- 
cation, it does identify the major categories of service company in the 
industry likely to be encountered by the prospective business user. 

Systems houses 

Although systems houses obviously vary, both in size and in service 
offered, a good systems house can probably offer all the services re- 
quired to implement a business application on a microcomputer 
system. These would extend from the initial analysis of the situation 
before computerisation, through to continued hardware and software 
support afterwards. Such a complete package of services is often re- 
ferred to as a ‘turn-key’ package — presumably on the optimistic 
hypothesis that the user simply turns the key to switch the system on 
and the system is guaranteed to work — eventually! 

Services offered by a good systems house would be: 

consultancy advice on the suitability of the proposed application for 
computerisation and recommendations on any changes required in 
current procedures before implementing a computer solution 

recommendations of suitable software/hardware packages. The 
software may be a proprietary system of which the systems house 
has operating experience, or bespoke, specially designed software 
written by the systems house’s own programmers (see p.32). The 
hardware recommendation will gerierally be from a range of 
machines with which the systems house is familiar and may even be 
labelled with its own name and/or logo 

assistance in ‘going live’ with the microcomputer system and ac- 
cepting responsibility for ironing out the inevitable practical problems 
encountered 

provision and responsibility for continued hardware and software 
support and also pre-printed stationery if that is required 

training of a general nature 
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Figure 2.1 Simplified structure of the UK microcomputer industry. 
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The services of a systems house are not cheap and generally speaking 
it would not be worth using one unless the software/hardware system 
being purchased exceeded £10,000 since the cost of the supporting 
services offered, although less than the software/hardware costs, will 
be of the same order of magnitude. 

Major dealers 

A major dealer in microcomputers is, by contrast, mainly concerned 
with selling hardware rather than consultancy services. To help sales of 
hardware, however, he or she has to provide software advice and this 
advice will usually centre around a series of proprietary applications 
packages with which the dealer has a reasonable working knowledge. 
A major dealer should be able at least to demonstrate applications 
packages although, because the profit margin on packages is very low, 
the demonstration will generally be at the dealer’s site rather than at 
that of the prospective user. 

A major dealer will generally have a service department and so will 
be able to offer continued hardware support. Only the very largest 
dealers offer software support on a contractual basis. In addition most 
major dealers should be able to offer more than one hardware system 
in a particular price range. 

To summarise, the services offered by a major dealer would be: 

a limited choice of hardware systems in a particular price range 

recommendations as to suitable applications packages with limited 
immediate support and, occasionally, longer term support on acon- 
tractual basis 

hardware support (i.e. servicing of equipment) on a contractual 
basis 

Most major dealers have managed to achieve their standing in the 
industry by offering specialist software which ensures that purchasers 
are tied to buying the appropriate hardware from the same source. 

This state of affairs, on reflection, is a natural reaction to a market 
situation which price undercutting by newcomers with low overheads is 
a permanent feature, as exemplified by the fact that many small dealers 
in the microcomputer market trade for less than two years. 

Retail outlets and minor dealers 

While systems houses and major dealers cater almost exclusively for 
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business clients, retail outlets and minor dealers serve both the home 
computer/hobbyist market and the lower end of the business market 
which tends to be made up of small businesses encountering 
microcomputers for the first time. Although often disparagingly refer- 
red to as ‘box shifters’, retail outlets and minor dealers because of the 
volume of trade they generate in terms of individual microcomputer 
systems, can offer very competitive prices. 

The services normally offered by retail outlets and minor dealers in 
the microcomputer market are: 

usually only one make of microcomputer in a particular price range 

supplies of proprietary software packages but no formal software 
support 

no hardware support, although as agents they can arrange hard- 
ware support through a service contractor (see below). 

Service contractors 

A microcomputer contract servicing company provides hardware ser- 
vicing on a contractual basis, usually for a limited range of machines. 
Its services are often limited to a particular geographical region and the 
degree of support offered and the promptness with which it is provided 
vary considerably. Some of the larger manufacturers of peripheral 
equipment, such as printers, offer a national network of servicing. 

Software houses 

A software house essentially consists of a company which employs 
programmers producing either bespoke software to customers’ 
specifications or standardised, proprietary applications packages. 
Generally, a company will tend to specialise in one or the other. Most 
bespoke work is for existing computer users who wish either to enlarge 
their current system or to develop new systems. The most useful pro- 
prietary packages have been developed mainly in the stock recording, 
sales/purchase/nominal ledger and payroll applications areas (see 
Chapters 6 — 8) or in a specialisation for which the software house has 
developed a particular reputation such as hotel booking and account 
systems, estate agents systems, etc. 

Although payroll packages are always contractually supported by 
the originating software house or its agents at about £100 per annum, 
the degree of support offered for other types of package varies widely. 
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A software house can vary in size from a single person developing a 
single package on a single machine to a relatively large organisation 
with packages running on several different machines at over a 
thousand installations. The larger software houses offer a range of 
packages on a range of machines and some offer free training courses. 

Table 2.1 summarises, in broad terms, the microcomputer market, 

showing the types of equipment and support services different kinds of 
user are likely to be able to obtain. These services are discussed in 
more detail below. 

After sale support 

Hardware 

Most microcomputer hardware is sold to business users on a basis of a 
90 day warranty period. Although 90 days may appear a relatively 
short time compared with other equipment warranty periods, most in- 
cipient faults in a microcomputer system tend to make themselves 
evident straight away and faults that occur after the warranty period are 
usually as a result of ‘wear and tear’ and, hence, not properly the direct 
responsibility of the supplier. 

To obtain hardware service, either from the original supplier’s ser- 
vice department or an independent service contractor, will usually cost 
in the order of 71/2 per cent of the hardware purchase price for the 
remaining nine months of the first year, and from 10!/2 per cent to 
171/2 per cent thereafter, depending on the speed of call-out offered. 

In microcomputer systems, the electro-mechanical devices are the 
most likely to fail. Listed according to their relative reliability, these are 
the central processing unit (CPU) (the most reliable), visual display unit 
(VDU), printer, keyboard, and floppy disk drive (the least reliable). 

Although routine maintenance of microcomputer hardware by ser- 
vicing engineers does not yet appear te be a feature of the market, 
some basic preventative measures can be taken by the user. 

These are: 

do not switch the microcomputer on and off if use is intermittent but 
leave it on all day — power consumption is very small 

try and keep the surrounding temperature at a reasonable level — 
neither too hot or too cold — and ensure that if fan cooling is pro- 
vided no obstructions prevent the cooling system from functioning 
efficiently 
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if dust is a problem, ensure that dust-covers are fitted when the 
machine is not in use 

be particularly gentle with disks (see page 11) and disk drives. If it is 
relatively easy to gain access to the read/write heads, clean them 
regularly following the service engineer’s instructions 

Software 

Where software support is not included in the overall package (as it is, 
for example, in a ‘turn-key’ arrangement offered by a systems house), 
only very limited software support is offered by either software houses 
or major dealers. Such support is on a contractual basis after an initial 
warranty period of one year. 

The one exception to the general rule is a payroll package which is 
always supported. For about £100 per annum, users are provided with 
the following support services: 

a telephone ‘hot-line’ during normal working hours for sorting out 
operating difficulties, queries, etc. : 

an update service to cover such things as tax changes issued by the 
Inland Revenue and national insurance changes issued by the 
Department of Health and Social Security 

guaranteed sales of pre-printed stationery for pay advice slips, bank 
giros, etc. 

Choice of microcomputer system 

Since a microcomputer system comprises both hardware and software, 
the initial problem in choosing an adequate system is whether it is the 
hardware or software that should determine the choice. It is now 
generally agreed that software is the more important. Some of the 
essential considerations in choosing software packages are discussed 
briefly here. 

Software 

Although much has been written on the topic of choosing software 
(see, for example, J. E. Lane’s Choosing Programs for Micro- 
computers, 1980, published by the National Computer Centre), 
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surveys such as the one referred to earlier conducted by the Marketing 
Department of Lancaster University appear to show that the majority 
of potential users ignore such advice and simply go out and buy 
microcomputer systems (both software and hardware) with no formal 

feasibility study and often without even seeing the machine in action. 
I shall not, therefore, enumerate here all the theoretical points one 

might consider in choosing software. The bulk of this book is in any 

case concerned with explaining what the more popular packages 
actually do, which will be of far greater benefit to the potential users. I 
will restrict myself here to a brief consideration of stand-alone versus 
integrated packages (see also page 119). 

Well before a potential user reaches the stage of comparing various 
applications packages, he or she should determine in non-computing 
terms exactly what it is the company wants to computerise. The par- 
ticular application may stand alone or may, now or later, need to be in- 
tegrated with further applications. For example, a small company 
could well decide to computerise its payroll function and, if this is all 
they are ever likely to want to computerise, there is absolutely no 
reason why they should not purchase a proven payroll package and 
the appropriate hardware from their local retailer and get on with the 
job — as many small companies have successfully done. However, if 
at a later stage they discover it would be useful to have the payroll func- 
tion reporting to a nominal ledger, and they had chosen a payroll 
package that was not part of an integrated system, it would be imposs- 

ible to obtain that reporting facility at that stage without changing to a 

completely new payroll package. A similar argument would apply to 

stand-alone versus integrated sales and purchase ledgers. 

Hardware 

If one accepts that the choice of software is of prime importance in 

deciding on a particular microcomputer system, the choice of hard- 

ware is mainly a matter of determining the size of the system in terms of 

external storage, which then largely determines price rather than which 

particular make of computer. 

Broadly speaking microcomputer systems can be classified as: 

small — 300 kbytes to 1 Megabyte of external storage 

medium — 1 Megabyte to 5 Megabytes 

large — 5 Megabytes to 15 Megabytes 

multi-user — 15 Megabytes to 96 Megabytes 
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Table 2.2 Classification of microcomputers by size (excluding printer) 

Principal Price 
Category (DEAL emOny ieee External user range 

RAM ROM storage languages (1982) 

Small 32 kbytes 16 kbytes dual 51 inch BASIC £2000 to 
(personal, OR OR floppy disks ASSEMBLER £2500 
desktop, low 64 kbytes 2 kbytes to 300 kbytes to 
cost entry (i.e.48 + 6kbytes 1 Megabyte 
etc.) CP/M) : (i.e. 

1000 kbytes 

Medium 48 kbytes 16 kbytes dual 5¥/ inch BASIC £2500 to 
OR OR floppy disks « £5000 
64kbytesto 6 kbytes up to a: 
128 kbytes dual 8 inch Beat 
(incl. CP/M) floppy disks 

1 Megabyte to 

5 Megabytes oe 

PASCAL 

Large 5Y inch or £5000 to 
8 inch floppy FIEOT £10,000 
disk and 
5Y4 inch 

up to Winchester hard Sate 
500 kbytes disk 

up to LISP 

15 Megabytes 

Multi-user, up to 8 inch ASSEMBLER £10,000 to 
multi-task Winchester £15,000 

hard disk 

15 Megabytes to 
96 Megabytes 

ee eee ee eee 

At the top end the distinction between microcomputers and mini- 
computers does admittedly become rather blurred. Table 2.2 Gives 
some basic information on the differences between these four 
categories of microcomputer system. 
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User company size 
Proportion 

_ eeser = Maximum of the business _~— Machines 
Payroll stock user market 

(employees) Customers Suppliers items (installations) 

Ledger 

250 500 150 1500 50% Alphatronic 
North Star Advantage 
Commodore/8000 Series 
Vector Graphic 
Apple II or Ill 
Tandy Model 4 
Comart CP-100 
Olympia Boss 
Xerox 820 
Epson Qx-10 
DEC Rainbow 
Research Machines 
ACT-Apricot 
Osborne Executive 

400 1000 500 10000 25% ACT-Sirius 
Commodore/8000 Series 
Apple Lisa 
Tandy Model 16 
IBM PC 

ITT 3030 
Wang PC 
Pertec/Crystal 
DEC Professional 

400 + 1000 + 500+ 10000 + 15% Cromenco 
Rair Business Computer 
ACT-Sirius 
Sauron 
Eagle 
Altos 

400+ 1000 + 500 + 10000 + 10% Accron 
Cromenco 
Rair 
Altos 
Onyx 
Vector Graphic 

The size of a microcomputer system is perhaps most critical in ac- 

counting applications such as operating purchase and sales ledgers 

(possibly reporting to a nominal ledger) and also stock recording. In 

these situations each supplier, customer and stock item will require an 
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individual record within a file and this feature can be used as a basis for 
estimating the overall size of the files and, hence, the storage required. 

J. Mike Eaton has proposed a very simple method of file size 
estimation in his excellent pamphlet How to Choose your Small 
Business Computer (1981, available with an accompanying voice 

cassette, from the National Computer Centre, Manchester) and allows 

150 bytes per customer/supplier, 90 bytes per service offered to 
customers and an additional 50 bytes per service which is an item held 
in stock. The method, having established what is effectively a 
minimum file space, then takes into account the operating require- 
ments of the applications software and allows room for expansion by 
multiplying this minimum by a factor of three to arrive at the overall 
storage requirement. 

Thus for acompany with 3000 customers and 1000 suppliers, offering 
customers 2000 items/services of which 600 are stocked, the 
arithmetic would be: 

3000 customers @ 150 bytes/record 450,000 

1000 suppliers @ 150 bytes/record ° 150,000 

2000 items/services @ 90 bytes/record 180,000 

600 stock items @ 50 bytes/record 30,000 

Minimum storage 810,000 bytes 

Total storage requirement = 3 x 810 kbytes 
= 2500 kbytes 

Since 2500 kbytes (or 2.5 Megabytes) represents five or more 51/4 inch 
floppy disks, the potential user in this example will require a micro- 
computer system in the medium-to-large microcomputer range at a 
cost (in 1982) of at least £5000, plus £2000 for a heavy duty dot- 
matrix printer. 2 

A slightly more sophisticated approach to the same problem can be 
seen in Figure 2.2 which shows for approximately the same input data 
the printout of the Bytesoft Business System Configurator which is 
Bytesoft’s programmed version of much the same idea. It is interesting 
that both methods arrive at a similar overall price. 

A further example would be a company with only 500 customers, 
150 suppliers and 800 items/services all of which are stocked where 
the total storage requirement comes out by the same calculation at 600 
kbytes. This could certainly be accommodated by a small micro- 
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BYTESOFT BUSINESS SYSTEM CONFIGURATOR 

Rytesoft Business System, comprising: S 
S4K system, 2 790K disk-drives 

green-phosphor screen, 24 lines of 40, umeric nad 

120cps dot-matrix printer, 132ch platen, tractor-feed 

all necessary cables. 

ane box of paper (2000 sheets), 2 spare printer ribbons, 

2 boxes of diskettes (total 20), 
Rutesott Business System (Sales, Furchase & Nominal) holding: 

50 nominal accounts, 

500 customer accounts, 

500 supplier accounts 

non-stock invoicing sub-system 

stock sub-system, with full stockh-control, sales orders, 

purchase orders, ail fully integrated into the jedger susten 

capacities: 200 purchase orders, 200 sales orders, 

10 stock categories, and 2000 stock lines. 

4 half-days’ on-site instailation support 

Mounted in specially-desiqned system desk. 

and 1 full year’s hardware and software maintenance, 
This quote is subject to confirmation and appiies far a maximum ot 3) dayse 

Figure 2.2 Estimating hardware size and price for a medium to large system 

using the Bytesoft Business System Configurator. 

EYTESOFT BUSINESS SYSTEM CONFIGURATOR 

Bytesoft Business System, comprising: 

44K system, 2 SYOK disk-drives 

green-phosphor screen, 24 lines of 80, numeric Gad 

110cps dot-matrix printer, 80ch platen, sprocket feed 

all necessary cables. 
one box of paper (2000 sheets), Z spare printer ribbons, 

2 boxes of diskettes (tatal 2 
Eytesoft Business System (Sales, furchase & Nominal? holding: 

49 nominal accounts, 

500 customer accounts, 
150 supplier accounts 

non-stock invoicing sub-system 

“stock sub-system, with full stock-controi, sales orders. 

purchase orders, all fuliy integrated intc the ledger system 

Capacities: 40 purchase orders, 60 sales oruer., 
1 stock categories, and 800 stock lines, 

4 haif-days’ on-site installation suprort 

Mounted in specially-designed systen desk, 

This quote is subject to confirmation and applies for a maximum uf 29 daus. 

Figure 2.3 Estimating hardware size and price for a small microcomputer 

system using the Bytesoft Business System Configuration. 
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computer system. Figure 2.3 indicates that the Bytesoft estimate for a 
similar size of system would (in 1982) be £4750, which certainly con- 

firms that the system does fall within the category of small micro- 
computers (printer included). 

Upward compatibility 

If a range of microcomputers is available, it is often useful to know 
whether a package under consideration for one of the smaller 
machines in the range-can subsequently be used on a larger machine, 
if required. Such a facility is referred to as upwards compatibility and 
depends on acommon file structure which is independent of the size of 
machine. 

Conclusion 

In spite of the claims of advertisements, microcomputer hardware is 
becoming more standard in performance, if not in appearance. Prices 
are largely controlled by the amount of external (disk) storage which is 
required to retain — in the business environment — the necessary 
customer, supplier and stock records. For most practical purposes, as 
we have seen, systems can be categorised as small, medium, large or 
multi-user. Although, currently, software is much cheaper than hard- 
ware, the choice of software should come before the choice of hard- 
ware. 



CHAPTER 3 

Word Processing on a Microcomputer 

Word processing packages 

Word processing can be performed either on a general purpose 
microcomputer of the type this book is concerned with, or alternatively 
on a stand-alone word processor which is effectively a microcomputer 
dedicated solely to word processing. 

While the facilities offered by word processing packages on general 
purpose microcomputers and dedicated word processors are much the 
same, there are advantages and disadvantages in each type of system. 

Dedicated word processors versus word processing packages 

Generally, dedicated word processors support several work stations, 
whereas a microcomputer-based word processing package will (unless 
in a network system) usually support only one work station. However, 
as the word processing market expands and becomes more competi- 
tive, some dedicated word processors are now being designed 
specifically to support only one work station. Conversely with improv- 
ing hardware and software advances in networking facilities, networks 
of up to four microcomputers sharing a single disk system and word 
processing package are increasingly being established. 

In both types of system, control commands are effected by single key 
depressions or a combination of key depressions. On a dedicated word 
processing system, which by its nature has only one series of control 
commands, the control keys can be specifically labelled. Thus, to 
search for a particular combination of characters in a text (for example) 

in a dedicated word processing system, a single key labelled SEARCH 

can be provided. However, within a word processing package 

operating on a general purpose microcomputer, the same command 

would most likely be a combination of two key depressions, that is, RVS 
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and S keyed simultaneously. Obviously the dedicated word processor’s 
control commands are easier to assimilate, but in practice, after the 

necessary initial learning period, there is little to choose between the 
two. 

In a dedicated word processor, the operating system is usually in 
ROM (read only memory, see page 5) and, therefore, is available im- 
mediately the system is switched on. A word processing package must 
be loaded from disk, which will usually take a few seconds. Also, 

because disks do not last for ever, it will be necessary from time to time 
to produce backup program disks. 

Both systems store information on disks and most dedicated word 
processors use larger 8 inch disks compared with the standard 51/4 inch 
disk more commonly used on microcomputers. An 8 inch disk can 
store approximately 500 pages of solid A4 text, whereas a 5'/ inch 
disk can store up to 250 A4 pages at approximately 2000 characters 
(bytes) to the page. 
A general purpose microcomputer can accept and operate many 

other packages, which a dedicated word processor cannot. In some 
cases it is also possible to link a microcomputer word processing 
package with other packages such as electronic worksheet packages 
(VISICALC, see Chapter 4), telex preparation packages (Telexprep, see 
page 66) or database management and information retrieval packages 
(see Chapter 5). 

The initial cost of a dedicated word processor is at least 30—40 per 
cent more for a similar potential work capacity than an equivalent 
general purpose microcomputer, with a high quality printer (or 
typewriter) and word processing package. Because of this, and 
because several work stations are usually provided, a dedicated word 
processor requires a much higher workload to justify its purchase 
financially. 

Table 3.1 summarises this comparison of dedicated word processors 
and general purpose microcomputers with word processing packages. 

~ 

The role of word processing packages 

Because dedicated word processors are specialised and relatively ex- 
pensive, they tend to be used in relatively large organisations and 
operated by trained and qualified typists. Conversely, the main role of 
the microcomputer-based word processing package tends to be in 
areas where some word processing is required but a dedicated word 
processor is not an economic proposition, such as: 



Word processing packages 53 

Table 3.1 Advantages and disadvantages of dedicated word processors and 
word processing packages 

Advantages Disadvantages 

Dedicated simple controls via expensive 
word processor labelled keys 

inflexible 
operating system 

in ROM larger system requires 
large workload 

several work justification 
stations (usually) 

Disadvantages Advantages 

General purpose controls effected relatively cheap 
microcomputer by combinations of 
with word normal (i.e. QWERTY) flexible, can be 

processing package _ key depressions combined with other 
packages 

operating system 

on disk because microcomputer 
can be used for other 
purposes, justification 
of word processing package 
can be based on small 
workload 

small companies or organisations 

departments within large organisations already operating a 

dedicated word processor whose departmental word processing 

workload is intermittent and, therefore, not easily assimilated into 

the regular word processing system 

companies or departments requiring microcomputer facilities for 

other purposes as well as for word processing. 

Some typical users of word processing packages are: 

drawing offices and engineering consultants offices which require 
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computational facilities for numerical analysis but also produce long 
reports, specifications, etc. that often differ only marginally from 
those previously produced 

small mail order organisations which use the microcomputer for 
mail-shots but also require general typing facilities, especially with 
the advantage of sending the same letter, addressed personally, to a 
range of customers or clients 

solicitor’s practices involved in copious correspondence with clients 
which requires a high quality of presentation (right-hand justification 
(see p.55), ‘letter’ quality type font (see p.62), etc.) but does not 
have the workload to justify the acquisition of a dedicated word 
processor 

estate agents offices involved in correspondence with both vendors 
and buyers who also require the file and record sorting ability of the 
microcomputer (see Chapter 5) to identify houses in appropriate 
price ranges, residental areas, etc. 

Editing and presentation facilities 

The facilities offered by word processing packages such as 
WORDCRAFT, Scripsit, Word Pro, Applewriter, Auto Scribe, Electric 
Pencil, Spellbinder, Magic Wand and WordStar — the last five of 
which are designed to operate with many operating systems — can be 
broadly divided into editing and presentation facilities and control or 
organisational facilities. The former, considered in this section, will be 
of primary interest to the typist operating the system and the latter (see 
next section) to the manager interested in the potential advantages of 
word processing as compared with conventional typewriting. Of the 
packages listed, WORDCRAFT, Magic Wand, Spellbinder and WordStar 
are considerably more ambitious in the facilities they offer than Auto 
Scribe and Electric Pencil which are aimed more at the individual 
author rather than at fulfilling a management function. 

The following editing and presentation facilities are available on most 
word processing packages, the better of which display the document 
being typed on the microcomputer’s screen together with additional in- 
formation for control function. 

Corrections. The cursor’s position controls where characters are 
placed and since the cursor can be positioned anywhere on the com- 
puter screen, corrections are effected simply by typing over the incor- 
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rect character. Although the appearance of the cursor varies, in many 
systems it is represented by the underline character and in some con- 
figurations it flashes on and off. 

Insertions and deletions. Single characters, whole words, sentences or 

paragraphs can be inserted or deleted using control keys. 

Searching. Where a particular word or series of characters (a name, 
part number, specification number, etc.) appears repeatedly in a docu- 
ment and requires changing, the operator can specify the word to be 
changed and the new word to replace it and the word will be replaced 
for all occurrences throughout the document. 

Moving. Where a section of text has to be moved from one part of a 
document to another, the operator can indicate the starting and 
finishing points of the text to be moved and the position to which it is to 
be moved. Such a section of text can be replicated in several different 
places within a document. 

Paging. As soon as one page is full, a new page is automatically in- 
itiated, but a new page can be ‘forced’ at any time if this is required for 
clarity of presentation, context, etc. 

Justification. Justification of the right-hand margin is normal on most 

word processing packages but can be removed if required. A letter 

looks more personal without right-hand justification, whereas a formal 

report appears much tidier with it (compare Figures 3.2 and 3.4a). 

Centering, underlining and highlighting. Headings can be emphasised 

using any of these three facilities. Centering ensures that a heading will 

remain at the centre of the page irrespective of the page width. 

Headings can be highlighted by underlining or by overprinting so that 

the emboldened heading appears in more prominent characters. With 

some more expensive typewriter/printers it is possible to achieve a 

reverse heading, that is, white on black, using a white erasing ribbon. 

This reverse print facility is reasonably common on dot-matrix printers. 

Line spacing. Text is normally stored on a basis of single spacing but 

can subsequently be printed double or triple spaced. 

Proportional spacing. On a printer with the ability to space characters 

proportionally, the product can look more like print than typing. 
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Date June/80 Test Document 

Instruction Manual Test Document 

This document is provided with the WORDCRAFT 80 word processor and is 
intended to show you how to use many of WORDCRAFT 80’s features. 

Note that this section of the 

document is written in the 

middle of a page. This has 
been achieved by using the 
RULER facility so that the left 

and right hand margins have 

been reset to column 20 and 
column 50 respectively. 

Headings or sub-headings can be centered using the CENTER facility 
as demonstrated below: 

WORDCRAFT 80 

THE word processor for the 
COMMODORE range of computers 

using the 3040 or 8050 disk drives 
and various types of 

high quality printers. 

Page widths can be altered at any time either for the entire 
document by changing the total number of columns available or by 
using the RULER facility. 

Note that the document is now 

limited to 35 columns wide, 

this was achieved by changing 

the right hand margin to column 
35 and leaving the left hand 
margin at 5. 

The table of numbers below was produced using the TAB settings of 
the RULER: 

500 3000 4000 8000 250 
8520 8954 7854 8564 7410 

8974 8965 8520 9630 
789 8745 595 25) 89521 

Note here that a straightforward use of the TAB feature does not 
align the decimal point; this can be done using the DECIMAL TAB 
feature as shown on the next page. 

. 

Figure 3.1 Illustration of some of the facilities available on the word 
processing package WORDCRAFT. 

Narrow characters such as ‘i’ take up less space than larger ones such as 
‘m’ instead of all printed characters requiring equal (maximum) 
spacing. 
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| Date June/80 Test Document Page: 2 

78.50 2.25 56.32 89.56 
2.50 89745.2564 EO” es 1.2 

4568.0 25.0 63 75.20 
+5682 002 32.1 

You will notice that all the decimal points have now been aligned 
- this was done automatically by WORDCRAFT 80. 

Besides the normal TAB facilities it is also possible to use 
INDENTATION as in the example below: 

This paragraph has been set to start at 

column 10 and end at column 50 - this was 

achieved by resetting the left and right 

hand margins. We may now wish to have 

sub-paragraphs within this paragraph, 

each of which may require a heading. 

a) This has been done by using the 
INDENTATION feature, so that after 

the heading letter, the rest of the 
sub paragraph is indented from the 

left hand margin. 

b) Here we have a second sub-paragraph 

complete with its own sub-heading. 

c) These RULER facilities are extremely 

useful in the production of 

technical documents and manuals - 

such as the one you are _ reading 

about WORDCRAFT 80. 

Returning to the normal RULER settings we can now see how line spacing 
functions. 

Instead of inserting blank lines, WORDCRAFT 80 can be used to SKIP a 

certain number of lines before commencing the next section of text. In 
the above space, 3 lines were skipped. 

Now, 2 skips later, we will see that not only can we skip lines but we can 
force the next section of text to start on a new page. 

Figure 3.1 cont. 

Page width. Word processing packages allow the user to vary the 
page width. This facility may be necessary for different printers and/or 
different widths of stationery. 
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Tabbing and indentation. Tabs can be set in much the same way as on 
a traditional typewriter. However, an advantage of the word pro- 
cessing package is that the positions of tab settings can be indicated on 
the screen. Decimal tabs can also be set to ensure that in a column of 
figures the decimal place remains in the same relative position. 

Indentation is, in effect, an automatic tabbing facility which can be 
turned on and off and is used to indent sub-paragraphs etc. It differs 
from tabbing, however, in that in subsequent editing the indentation 
controls the whole paragraph rather than individual lines within that 
paragraph. 

Setting headers and trailers. Particularly for document work, a header 

(a heading at the top of the page) and or a trailer (a heading at the bot- 
tom of the page) can be printed on every page simply by keying in the 
heading at the beginning. For documents produced in book form, left- 
hand and right-hand headers can be printed on alternate pages. 

Page numbering. For documents containing several pages, pages can 
be numbered sequentially in addition to the.headers and trailers. 

Buffered keys. Because key depressions put information into the com- 
puter’s store, rather than, as in the case of conventional typewriters, 
directly on to paper via a mechanical or electro-mechanical linkage, 
there is no effective speed restriction as to how fast information can be 
keyed into a word processing package. While there might be a delay in 
the keyed character appearing on the computer screen, the buffer store 
ensures that all characters keyed in are retained. This allows typists to 
operate more quickly with the assurance that any mistakes caused by 
the higher typing rate can easily be corrected. 

Example. Many of the facilities of a typical word processing package 
are demonstrated in Figure 3.1 which was produced by the 
WORDCRAFT package written by Wordcraft Systems of Derby. Note the 
high quality of print produced by a daisy-wheel printer (see page 64 for 
a comparison of types of printer). 

Control or organisational facilities 

Once a document has been created and stored on disk by a word pro- 
cessing package, the following control or organisational facilities are 
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usually available. It is these facilities which really differentiate a word 
processing package from an electric typewriter. 

Printing. The completed document, which can normally consist of up 
to ten A4 pages of text, can be named and stored on disk for future use or, 
if it is not likely to be used again, it can simply be printed. One docu- 
ment can be printing at the same time as another is being edited. Once 
stored, the document can be identified from the disk directory (the list 
of names of documents stored on the disk) and then all pages, or only 
specified pages, can be printed. 

Number of copies. Single copies or multiple copies can be specified 
either by using multi-part stationery or by instructing the package to 
print so many copies on single sheets. 

Stationery. If continuous stationery is used, printing can also be con- 
tinuous. For single sheets, the printer will pause at the end of each 
page for a fresh sheet of paper to be inserted. A slightly more expens- 
ive solution is to use a cut sheet feed, a hopper fed device which allows 
the printing of up to 500 single A4 sheets treated, in effect, as con- 
tinuous stationery. The use of single sheets allows headed notepaper 
to be used. For repeated printing of a specific document, such as an in- 
voice, the user can purchase continuous pre-printed stationery. (See 
Figure 8.6 for examples of pre-printed pay advice slips.) 

Fill points. Where a standard letter is stored as a document it is often 
necessary later to insert small sections of text such as the current date 
individually. This is achieved by creating, in advance, ‘fill’ points where 
such information can be inserted. In the specimen letter shown in 
Figure 3.2, such fill points are shown by the characters —_and in the 
completed letter (Figure 3.4) the two fill points have been used to enter 
the current date and the date of a telephone conversation. 

Address points. So that the same letter can be sent to a number of dif- 
ferent people, address points can be specified and filled automatically 
from a file of addresses. In Figure 3.2 the positions of address points 
are specified by the characters —A, — B, — C and —D. These address 
points indicate where the address is to be typed so that it can line up 
with the transparent section of a window envelope. 

Greeting points. A separate character —E allows for the insertion of 
the appropriate greeting, formal or informal. 
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Dear coe) 

Further to our telephone conversation of =, Ihave pleasure in 
enclosing some brochures describing the micro-computer equipment that 
Brown & Plank Systems.could provide. 

The details of the services we can provide can best be presented by 
your visiting our establishment where we maintain a fully equipped 
demonstration room with all the latest hardware and software.Should this 
not be convenient, we can arrange for one of our senior representatives to 
visit you but, as you will readily understand, with the small profit 
margin involved it will be necessary for us to make a charge for such a 
visit. The amount of the charge will depend on distance and time taken. 

We look forward to your response. 

Yours sincerely, , 

P. G. Brownly, 
Sales Director. 

ee 

Figure 3.2 Specimen letter with fill, address and greeting points. The letter 
was printed by an Olympia electronic typewriter using a daisy-wheel. 

Lists of addresses and greetings. To insert addresses and greetings 
automatically into standard letters it is possible to create a file of such 
addresses and the appropriate greetings as shown in Figure 3.3. Once 
such a file has been created and stored, letters can be sent either to all 
addressees, or those specified by number or only those meeting certain 
criteria (see page 99 for an explanation of search criteria) . 

Examples of the final versions. Figures 3.4a and 3.4b are completed 
versions of the letter illustrated in Figure 3.2. The letter has been dated 
12th October, 1981; the date of the phone call specified as 2nd 
October; and then the address and greeting points have been filled 
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e6&,. Barrett Rise, 

St. Tames Park, 

Or Celin O Lewis 

Solihull, West Midlands, 

Figure 3.3 List of addresses and greetings held on file for automatic insertion 
into a letter. This is done after fill points have been inserted. The printer used 
is an Anadex dot-matrix printer. Compare the quality with that of the daisy- 

wheel used for Figure 3.2. 

from the third address in the file illustrated in Figure 3.3. The com- 
pleted letter has been left unjustified (ragged at the right-hand margin) 
which is said to give a more personal appearance than the fully justified 
presentation shown in Figure 3.2. The two different versions shown in 
Figures 3.4a and 3.4b demonstrate the wide range in quality of print 
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12th October 1981 

Dr Colin D Lewis 

6 Oakley Wood Drive, 

Solihull, West Midlands, 

BS Ahale 

Dear Dr Lewis, 

Further to our telephone conversation of 2nd October, I have pleasure 

in enclosing some brochures describing the micro-computer equipment that 

Brown & Plank Systems -could provide. 

The details of the services we can provide can best be presented by 
your visiting our establishment where we maintain a fully equipped 
demonstration room with all the latest hardware and software.Should this 
not be convenient, we can arrange for one of our senior representatives to 
visit you but, as you will readily understand, with the small profit 
Margin involved it will be necessary for us to make a charge for such a 
visit. The amount of the charge will depend on distance and time taken. 

We look forward to your response. 

Yours sincerely, 

aes | 
P. G. Brownly, 

Sales Director. 

Figure 3.4a Completed letter with fill, address and greeting points utilised. 
Printed using a high quality Qume Sprint daisy-wheel printer. 

from one of the more expensive to one of the cheapest. See the dis- 
cussion of dot-matrix printers below for an explanation of the curious 
appearance of lower case p and g. ‘ 

Printing of labels. Where general publicity material, identical letters, 
etc. are to be enclosed in plain envelopes, addresses can be printed 
directly on to adhesive labels mounted on continuous stationery. Such 
labels, which can be arranged in rows of ones, twos or threes, can 
subsequently be transferred to the envelopes by hand. 

Letters composed of standard paragraphs. Where letters can be com- 
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azth October 1961 

Cr Colin 0 Lewis 

6 Oakley Wood Brave, 

Solihull. West Midlands, 

B31 SPH. 

Dear Dr Lewis, 

Further to our telerhane conversation af 2nd October, [ have fFleasure 

in enclosing some brochures describing the micro-comePuter equipment that 

Brown & Plank Systems could Frowide, 

The details of the services we can Frowide can best be Fresented by 

Zour Wisitina cur establishwent where we maintain a fully eauie red 

demonstration room with all the latest hardware and software. Should this 

not be convenient, we can arrange for one of cur senior representatives to 

w1isit you but, as you will readily understand, with the small eraofit 

farzin involved it will be necessary for us ta make a charae for such a 

Wisit. The amount of the charse will derend on distance and time taken, 

We look Torward ta your resronse 

ours Fincerely, 

sales Director. 

Figure 3.4b Completed letter with fill, address and greeting points utilised. 
Printed using a low cost Epson Mx 80 dot-matrix printer. 

posed of standard paragraphs, for example, after an interviewing ses- 
sion, where some applicants are being accepted and others rejected, a 
file of standard paragraphs can be created and stored and then appro- 
priate paragraphs can be specified and collected to compose an ‘indi- 
vidual’ letter. 



64 Word Processing on a Microcomputer 

Choice of printer /typewriter 

Those considering the purchase of a general purpose microcomputer- 
based word processing system are likely already to have decided on 
the microcomputer to be used (see page 45 on choice of hardware). 
They will then have little choice over the word processing package 
since most dealers support only one word processing package and, in 
any case, the market at the moment only appears to have justified at 
most two or three word processing packages per make of micro- 
computer, except for CP/M-based systems. 

By contrast, the choice of printer/typewriter is wide open. For a table 
summarising costs and particular features of microcomputer printers, 
see Table 1.2. Where a large amount of printing is anticipated, which 
could occupy a microcomputer for several hours a day, the purchase of 
a printer buffer can become an economic proposition. This relatively 
cheap device allows large amounts of text to be written into RAM 
storage in a matter of seconds and frees the computer for further work. 
Printing of the text held in the printer buffer can then be arranged 
independently. : 

In microcomputer systems, the print mechanism can be any of the 
following. 
Dot-matrix. Here an array of points (often 7 x 9) is configured to form 
the shape of the alphabetic, numeric, punctuation and other characters 
required. These are reproduced on paper by impact via a carbon rib- 
bon. On the cheapest type of dot-matrix printer, the matrix does not 
extend below the line and hence the lower case versions of (Oh) Ne a (a 
and y have to be configured on the line, looking rather like small 
capitals. This lack of ‘true descenders’, to use the technical jargon, can 
appear rather odd as we have seen in Figure 3.4b. Matrix printers are 
relatively cheap but do not produce type font of the highest quality. 
For most practical applications at the moment they are the fastest type 
of printer at 80 to 200 characters per second (cps), but the print-head 
does wear and is, therefore, only usually guaranteed for up to one or 
two million characters. For a heavily used printer this can mean replac- 
ing the print-head every year at a cost which represents about 
9-10 per cent of the complete printer. Dot-matrix mechanisms are 
only used in printers and not in typewriters. 

The quality of printing produced by a dot-matrix printer is often 
referred to as correspondence quality which infers that, while the print 
is acceptable generally, it is not as good as that produced by daisy- 
wheel printers which is known as letter quality. 
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Golf-ball. Characters are embossed on a print-head looking like a golf 
ball which is positioned electro-mechanically to present the correct 
character for printing, and the print-head can be changed to produce a 
different type font. Because the golf-ball system is electro-mechanical it 
is relatively slow at about 16 cps, but it produces a relatively high qual- 
ity of print. In its day the golf-ball mechanism revolutionised typewriter 
technology, but its slow speed now limits its application for computer 
printing. Golf-ball mechanisms tend to be used only in typewriters that 
can also be used as printers. 

Daisy-wheel. A daisy-wheel with individual characters embossed on 
the ‘petals’ of the wheel is generally made of an alloy or plastic, and the 
correct character is positioned electro-mechanically and struck from 
behind with a hammer. Daisy-wheel printers are usually at least twice 
the cost of dot-matrix printer but, as we have seen, do produce a high 

quality of print. They occur in both printers and typewriters. The daisy- 
wheel mechanism can operate faster than that of the golf-ball, and cur- 
rently daisy-wheel printers can print up to 80 cps, although the ma- 
jority have a maximum speed of 55 cps. 

Ink-jet. A matrix of ink jets is used to squirt characters on to paper. 
Although a relatively new technology, ink-jet printers are now coming 
on to the market and speeds of up to 210 cps are claimed. Ink-jet 
printers operate very quietly and are, therefore, very suitable in en- 
vironments where noise is a distinct drawback. Sealed, disposable ink 
cartridges last for 6 million characters and are easy to replace. One 
possible drawback of ink-jet printers is that because there is no hard 
physical contact, multiple copies cannot be produced. 

To put these speeds into perspective, a good typist can type at 
100-150 characters per minute which is an effective maximum speed 
of about 3—4 characters per second. 

Text transmission 

As well as providing facilities for word processing to produce printed 

text, microcomputers can store large amounts of text and can transfer 

that information rapidly by methods other than by producing print on 

paper (that is, providing hard copy). This section, therefore, explores 

briefly alternative ways in which the microcomputer can transmit infor- 

mation. 
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From microcomputer to microcomputer. It is technically quite feasible 
to send information from one microcomputer to another at a speed of 
30 cps via ordinary, voice telephone lines using a device called an 
acoustic coupler. This device converts the computer’s signals into 
sound tones and normally has a padded receptor into which the 
telephone handset can be placed. Acoustic couplers are relatively 
cheap but are only used where the amount of data to be transmitted is 
relatively small, since the rental costs for voice telephone lines are 
much higher per minute than for dedicated data transmission lines 
which can operate at up to 960 cps. To transmit computer information 
along a dedicated data line requires the use of a device called a 
modem which converts the computer’s signals into a form suitable for 
transmission at these higher rates. Compared to an acoustic coupler, a 
modem is a relatively expensive piece of equipment and, because of 
this and the cost of installing a dedicated data line, this form of 
transmission only becomes economic if the amount of data to be 
transmitted is considerable. 

Electronic post. An interesting recent development is the concept of 
an electronic post box which allows users to send and receive 
information using a microcomputer linked to public telephone network 
facilities. With systems such as MerlinTex or Micromail it is possible to 
transmit a one page, A4 document of 400 words in less than a minute 
to up to 500 fellow subscribers. 

Preparation of telex messages. Where a considerable number of telex 
messages are transmitted and received, microcomputers can be used 
to make the whole operation much more efficient and cost-effective. 
Some of the facilities that are available with such systems as Telexprep, 
written by Taylor Wilson Systems of Dorridge, are: 

messages can be prepared and edited away from the telex machine 
and also stored on disk for subsequent transmission 

a whole series of previously stored messages can be automatically 
punched without operator supervision 

the user’s telex call sign can be transmitted using a single key de- 
pression, rather than keying in the call sign in full 

Such facilities may make it unnecessary to purchase further telex machines as the message workload increases, or may be used to im- prove the efficiency of an existing situation. 
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Mailing list. Mailing list packages offer a combination of word pro- 
cessing with data management and information retrieval facilities. (For 
further information on the latter see Chapter 5.) Mailing list packages 
allow the user to store several thousand addresses of customers, 
potential clients, etc. and to produce letters, labels or other printed 
matter which can be addressed to all, or selected, addressees. 

Selection can be on single or multiple criteria using record fields such 
as postal region, job title of addressee, etc. The usual housekeeping 
facilities of updating, adding and deleting records are provided. In- 
creasingly, organisations which sell mailing lists professionally are pro- 
viding such lists on disk rather than as printed listings. 

Conclusion 

A word processing package for a microcomputer offers word pro- 
cessing facilities at about two thirds of the price of a dedicated word 
processor. While the control commands of such a package are slightly 
more difficult to learn than on a dedicated system, the facilities offered 
are very similar and, of course, the microcomputer retains its flexibility 
to operate with packages other than word processing. 

Such packages are therefore often the answer where the workload 
does not justify the purchase of a dedicated word processor or where 
the use of other packages is required. 

Typical applications of word processing on a microcomputer are to 

produce: 

documents 
contracts 

mailing lists 
price lists 
accounts 

standard letters to many addressees 
technical reports 

Although word processing packages currently on the market offer 
broadly the same facilities, some are designed specifically for office use 
and others are orientated more towards the professional author. Those 
designed more for office use tend to have a wider range of ‘mailing’ 
facilities, whereas those aimed more at the professional author tend to 
allow larger amounts of text to be stored. Thus, when choosing a word 
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processing package, it is important to check what the orientation of the 
package is. 

One word of caution on the use of word processing may be in order. 
Because of the ease with which lengthy, perfectly presented 
documents can be produced, some users have found that there is an 
overwhelming temptation to overproduce. If the overproduction 
becomes too extreme, the whole exercise of improving the trans- 
mission of information via a word processing system becomes self- 
defeating, since the recipient is deluged with so much material that he 
or she is unable to tell what is important and what is not. 



CHAPTER 4 

Numerical Analysis using an Electronic 
Worksheet — visicatc and SUPERCALC 

Electronic spreadsheet or worksheet packages 

While most microcomputer applications packages are designed for a 
specific application, such as stock control, payroll or sales and pur- 
chase ledger, occasionally a package is developed around a single con- 
cept which has applications in many areas. The ‘electronic worksheet’ 
is the best example of such a package and this chapter discusses how 
such a worksheet operates and examines some of the multitude of ap- 
plications for which a package based on this concept can be used. 

Again, although most microcomputer software packages are specific 
to a particular make of microcomputer, sometimes a package is so suc- 
cessful that its authors find it commercially sensible to make the 
package available on a wide range of machines. Perhaps the first 
package to have made this leap into the ‘big time’ of transportable pro- 

grams is the electronic worksheet program VISICALC, which was 

originally developed by Personal Software Inc. in the USA, and is 

available on most of the more popular types of microcomputer such as 

Apple II and other early non-CP/M machines. It was reported that 

150,000 copies of VISICALC were sold worldwide between 1979 and 

1982. 
More recently Sorcim Inc. has developed SUPERCALC, which is also 

based on the worksheet concept but can be run on microcomputers 

using the CP/M operating system. Other packages modelled around 

the electronic worksheet theme are Analysis Pad, T/Maker, Business 

Database, Report Writer and ExecuPlan, all of which were developed 

in the USA, and SimpliCalc — the only British contender — written by 

Mark Turner of the Birmingham based Cronite Group. The facilities of 

some of these VISICALC ‘look-alikes’ are discussed at the end of this 

chapter. 
However, concentrating on the two packages most readily available 
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in the UK, both VISICALC and SUPERCALC essentially allow the user to 
build up an electronic worksheet within which arithmetic manipulations 
of columns and rows of figures can be performed. Once such a 
worksheet has been developed, it can be stored on disk for future use, 
at which time either data can be updated and the effects of the fresh 
data be computed or the program can be used in an ‘IF... WHAT’ mode, 
that is, hypothetical figures can be entered to see what results would 
occur if such figures became reality. Although there are differences be- 
tween VISICALC and SUPERCALC (for details, see page 82), their basic 
facilities are much the same. 

The versatility of VISICALC and SUPERCALC has led to applications in 
such areas as: 

planning and budgeting 

market forecasts and projections 

financial analysis and modelling 

financial statements 

stock valuations, etc 

general numerical analysis 

performance analysis of industrial plant 

The first-time user of VISICALC, in particular, reaps the benefit of 
using a package which has sold worldwide since this has made it com- 
mercially feasible for the originating software house to produce an ac- 
companying user’s manual of very high quality — certainly the easiest 
manual to use that I have come across. 

The VISICALC package is usually protected by having 3 kbytes of the 
program in ROM (see page 34 on software security) and the remaining 
18 kbytes on disk. Thus on a 32 kbyte microcomputer the user has 
10 kbytes of storage for the electronic worksheet. With labels, etc, 
10 kbytes would allow a user roughly to fill a table of 20 columns by 
20 rows. 

Basic facilities of VISICALC and SUPERCALC 

To give the reader some idea of the types of problem that can be tackled using the worksheet concept, the remainder of the chapter consists of several examples varying from a simple stock portfolio 
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valuation to a relatively complex leasing plan. An estimate is also given 
of how long it might take a newcomer to this type of package to 
achieve the results illustrated by the examples. 

The basic concept of VISICALC and SUPERCALC is that both 
alphanumeric data (that is, labels etc.)’and numeric data (that is, 
numbers) can be stored and manipulated on an electronic worksheet 
organised as a grid of up to 64 columns, which are labelled 
alphabetically, and 254 rows, which are numbered. All positions 

within the grid are referred to by their co-ordinates such as G4 nES. 

etc. Because of the limit set by the computer’s screen size, it is apparent 
that only part of that worksheet can be seen at any one time. However, 
data which has previously been stored within the worksheet remains in 
the computer's memory and can be recalled to the screen by moving 
the worksheet either vertically or horizontally using normal cursor 

controls (scrolling). 

The entry of data into the worksheet is controlled by the position of 

the cursor and, to save time when a large movement is required within 

the worksheet, the cursor can also be made to move directly to any 

specified coordinate. The basic configuration of the grid in the top left- 

hand corner of the worksheet, which is where the majority of users will 

operate, is shown in Figure 4.1. In the normal configuration the cursor 

occupies nine character spaces horizontally, but this can be increased 

(usually for labels) or reduced (usually for numbers not requiring nine 

spaces). On a screen eighty characters wide, eight worksheet columns 

are normally displayed. 

Se 

Figure 4.1 Grid pattern at the top left-hand corner of a VISICALC or 

SUPERCALC screen or worksheet. 
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Labels. Columns and rows can be labelled and an alphabetic 
character is always assumed to start a label. Labels are left-hand 
justified, which is usually fine for rows but, since numbers are right- 
hand justified, column labels or headings will usually look tidier if right- 
hand justified. Numbers can also be used as labels if preceded by 
quotes (”). Thus 01/10/81 will be recorded as such whereas, 
since / is used for division (see below), 01/10/81 without the quotes 
will be recorded as the result of (1+ 10) +81=0.0012345 which 
might be very amusing but not what the user intended! 

Fixing labels. Normally, if the user moves the worksheet upwards or 
leftwards, the labels established for the columns and rows would soon 
move off the screen and would no longer be visible. Because this is 
most likely to happen when additional rows or columns of data are be- 
ing entered into the worksheet, it is possible to fix labels either horizon- 
tally, vertically or both, so that they always remain on the computer’s 
screen to identify the relevant column or row. 

Line drawing. A simple repeat facility is available for drawing lines, 
etc. by producing rows of a repeated character such as a hyphen (-), 
asterisk (*) or any other suitable character. 

Data entry. Numbers can be entered into the worksheet’s grid by pos- 
itioning the cursor at the desired entry point. Acceptance of numbers 
into the grid can be achieved (as with all other entries) simply by 
pressing the return key or by any of the four (up, down, left or right) 
movements of the cursor. Thus, particularly for a column, numbers 
can be entered (or altered) successively by moving directly down the 
column using a single keystroke after each entry, whereas on a normal 
typewriter at least two keystrokes (carriage return/linefeed and tabu- 
lation) would be involved. Where the same number needs to be 
entered in several positions in a column and/or row, a replicate facility 
can be used instead of having to key in that number repeatedly. 

Arithmetic operations. The usual arithmetic operations of addition 
(+), subtraction (—), multiplication (*) and division (/) are available. 

Automatic replication of formulae. Where an arithmetic operation 
(formula) needs to be performed successively in a column or row (or 
both) this can be achieved very simply by using an automatic replica- 
tion facility. When the replication is introduced, the range over which 
the original formula is to be replicated must be specified. It is also 
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necessary to indicate whether or not the variables within the original 
formula are to change relatively (that is, relative to the grid) in the 
newly created formulae or whether they should remain the same as in 
the originating formula. 

For example, if the formula + 1+B1 in cursor position C1 was to be 
replicated over the range D1 to El and, if the variable B1 in the for- 
mula was made RELATIVE, the formulae in D1 and El would become 
+1+Cland +1+D1 respectively, whereas if B1 was to remain un- 
changed (NO CHANGE) the formula + 1+B1 would appear at C1, D1 
and El. 

Built-in functions. Special facilities, such as summation of a column or 
row of figures, are built into electronic worksheet packages. Thus the 
sum of entries in column B from row 3 to row 10 can be written very 
briefly as @ SUM (B3...B10) rather than as (B3 + B4 + B5 + B6 + 
B7 + B8 + B9 + B10). Other built-in functions include: finding the 
MAXimum or MINimum value in a list, COUNTing, AVERAGing, taking 
ABSolute, INTeger or SQRT (square-root) values, etc. 

Examples 

Stock portfolio example 
(pessimistic learning time two hours) 

Some of the basic facilities already described are incorporated in 
the stock portfolio example shown in Figure 4.2. The grid’s border of 
letters across and numbers down has been used to set up the example 
but is not shown (compare Figure 4.5). 

The stock portfolio example shown in Figure 4.2 represents a 
hypothetical holding of shares in beers, wines and spirits, and shows 
the valuation of the portfolio (using prices published by the Financial 
Times) on Thursday, 17th September, five days later on Tuesday, 

22nd September and three days later on Friday, 25th September 
L981, 

Within this example, any change of any value in either the Qty 
(Quantity) or Price columns automatically causes a change in the 
corresponding row of the Value column which derives from the 
formula Qty x Price/100. Any resulting change of an element in the 
Value column then automatically alters the total which is the 
summation of the ten Values. 

Observers of the Stock Market scene may recall that there was a 
general drop in share prices at that time since the four main clearing 
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STOCK PORTFOLIO (BEERS WINES & SPIRITS) 17/09/81 

NAME ary PRICE VALUE 

1 Al) Brew 1000 72 720 
2 Bass 700 214 1512 
3 Border 50 100 50 

4 Bulmer 175 247 467 25 
5 City Lon 79 79 62.41 
6 Guinness 200 58 116 

7 High} ‘d 300 87 261 
8 IrishDis 1000 50 500 

9 Mor) and 540 190 1044 

10 Vaux 120 140 168 

STOCK PORTFOLIO (BEERS ,WINES & SPIRITS) 22/09/81 

NAPE QTY PRICE VALUE 

1 Al) Brew 1000 69,5 695 
2 Bass 70 212 1484 

3 Border 50 88 44 
4 Bul mer 175 265 463,75 
4) City Lon 79 r 75 59.25 

4 Guinness 200 58 116 
7 High) ‘d 300 81 243 
8 IrishDis 1000 52 520 
] Morland 560 190 1064 
10 Vaux 120 1% 143,2 

STOCK PORTFOLIO (BEERS WINES & SPIRITS) 25/09/81 

NAME QTY PRICE VALUE 

1 Al Brew 1000 68.5 685 
2 Rass 700 200 1400 
3 Border 50 83 41.5 
4 Bul mer 175 245 428,75 
5 City Lon 79 71 56.09 
4 Guinness 200 54 108 
7 Highi‘d 300 . 74 228 
8 IrishDis 1000 47 470 
y Hor) and 540 180 1008 
10 Vaux 120 126 151.2 

TOTAL seeeevnne 4576654 

Figure 4.2 Stock portfolio example of some basic VISICALC/SUPERCALC 
facilities. 
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banks raised their interest rates from 12 per cent to 14 per cent. This 
caused a sudden drop in share prices overall and, hence, a drop in the 
value of this portfolio from £4920.66 to £4852.20 to £4576.54. 

Incorporated within this example are just a few of the basic facilities 
already described, in particular multiplication and summation. 

Once the original portfolio has been stored on disk, reloading allows 
the user to update any price or quantity quickly and immediately 
evaluate the new, current value of the portfolio. 

Simple cash flow analysis 

(pessimistic learning time four hours) 

Figure 4.3 illustrates a typical use of VISICALC or SUPERCALC from 
which the cash flow situation within a company can be analysed. In this 
hypothetical example, the management of a small company intend to 
ask the bank for a two year loan and are analysing their cash flow situ- 
ation to help decide what size of loan to ask for, and also to help con- 
vince the bank manager to make the loan. The table drawn up on the 
computer indicates the expected income from sales over the next 
twelve months and also expenditure. 

In the example the amount of the loan to be requested can be 
varied, as can the accompanying interest rate. The total repayment 
over a two year period is then automatically calculated, and the 
resulting figure, divided by 24, automatically becomes the monthly 
loan repayment — the last entry in the expenditure column. The 
resulting cash flow, the difference between sales income and total 
outgoings, is then calculated automatically for each month. Yearly 
totals are also calculated at the right-hand side of the tableau and the 
percentage these totals represent of total income is also calculated. If 
either the loan or the interest rate is altered, the resulting changes are 
computed immediately. 

It is apparent that a £10,000 loan at a 14 per cent interest rate (com- 

pounded over two years) would cause no cash flow problems, but at 
the same interest rate a £13,000 loan would create an overdraft situ- 

ation in period 1. An £11,000 loan at a pessimistic 18 per cent interest 
rate causes no monthly overdraft situations and, therefore, might be an 

appropriate figure on which to base the management’s loan request. 
Another feature of this particular worksheet is that if the company’s 

mortgage were to be increased in period 6, a new entry in that position 
would be replicated over the remaining periods of the year, that is, 
from period 7 to period 12. 

Since most of the figures are large cash values these are only shown 
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as integers, except in the percentage column where values are shown 
to two decimal places. However, the global use of an integer format 
can cause apparent arithmetical anomalies due to rounding errors (as 
can be seen here) and should only be used where the requirement for 
simple presentation overrides that of accuracy. 

INTEREST RATE (pa) 14 TOTAL REPAYMENT OVER TwO YEAR PERIOD 

UTILITIES 
TELEPHONE 

SALARTES 

UTILITIES 
TELEPHONE 

SALARIES 

Figure 4.3 Simple cash flow example. 
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Complex forecasting analysis 

(pessimistic learning time seven hours) 

Figure 4.4a illustrates a technically more complex worksheet than 
those of the stock portfolio or the cash flow analysis. The series of 
calculations shown in Figure 4.4a (taken from my Industrial and 
Business Forecasting Methods, Butterworth, 1982) is of a demand 

analysis using a forecasting technique known as_ exponential 
smoothing. While this analysis is likely to be mathematically more com- 
plicated than any the practising manager would get involved in, it is 
certainly the type of exercise that members of an operational research 
department might use. Even this level of analysis, however, does not 
fully extend the facilities of VISICALC or SUPERCALC. 

For those readers interested in the formulae on which this analysis is 
based, the following apply in designated row order: 

bd; 

2 ur] 
3 e-=dy—uz_] 

4 e% 

ao ag 

G2 U- 200. e; 
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1.Current Demand Value 

2.Current Forecast 50 St Sl 92 52 55 55 55 54 4 

3.Error 5 -1 7 =3 4 5 | -6 4 14 

4, Squared Error 25 1 49 je 1156 9 1 36 16 196 
5.Cuaulative Sq Error 

6. AlphalsError -.20 . 

7.(1-Alphal) Past Sa Error +00 -80 48 1.50 722 6.02 4,33 3.31 

8.Current Saoothed Error 00 1.00 60 1,88 90 7.52 5.42 4.13 2.11 

9, Alphalt/Error/ 1.00 20 1,40 +60 6,80 60 +20 1,20 

10. (1-Alphal)#Past NAD ~ 4.00 4.00 3,36 3.81 3.53 8.26 7.09 5.83 

11.Current MAD 5.00 5.00 4.20 4.76 4.41 10.33 8.86 7,29 7,03 

12.Current Std Dev 6.25 5.25 5.95 5.51 12.91 11.08 9.11 8.79 

13, Tracking Signal 20 4 oh +21 73 +61 cor +30 

14,Cuaulative Error 5 4 M1 8 42 39 38 2 

15. Alpha | af BI ol el ol +l ol 

16.AlphatCurrent Deand 5.50 5,00 5.80 4.90 8.60 5.20 5.40 4.90 

17, (1-Alpha) #Past Forecast 45.00 45.90 45.90 46.80 46.80 49.50 49,50 49.50 

18.Next Period’s Forecast 50.00 50.50 50.90 51.70 51.70 55.40 54.70 54,90 54,40 

Figure 4.4a Demand analysis using exponential smoothing (Alpha = 0.1). 

Within this analysis, functions such as SQUaring (row 4), ABSolute 
values (row 9) and INTeger values are used. 

The objective of this particular exercise is to find which value of the 
exponential smoothing constant Alpha (row 15) produces the best 
forecast. At the bottom of each column the forecast for the following 
month is calculated using an exponentially weighted average based on 
the proposed value of alpha (row 15) and the resulting value (row 18) 
is carried forward as an integer value to the next month (row 2). Ona 
criterion of minimising the sum of squared errors over the ten periods, 
the value of Alpha of 0.2 which produces a sum of squared errors of 
1556 in Figure 4.4b appears worse than a value of 0.1 which here pro- 
duces a value of 1498. (Note that the value of Alpha 1 used for 
smoothing the error and absolute error — rows 6 to 8 and 9 to 11 
respectively — is always set at 0.2 and that the grid’s border has not 
been included.) 

Splitting the screen using windows 

If the position within a worksheet of a value to be altered and the pos- 
ition of the result caused by that alteration cannot both be accommo- 
dated on the computer screen at the same time, this can be overcome 
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' 
1 

611.Current Demand Value 

7:2.Current Forecast 

8; 3.Error 

94. Squared Error 

10:5.Cuaulative Sq Error 

ii 

12:6. AlphalsError 

1357. (1-Alphal) #Past Se Error 

14:8.Current Sacothed Error 

15) 

16:9. Alphalt/Error/ 

17:10, (1-Alphal)&Past MAD 

18:11. Current MAD 

19 

20:12.Current Std Dev 

24: 

22113. Tracking Signal 

23:14. Cuaulative Error 

243 

25115. Alpha 

26:16.AlphatCurrent Desand 

27:17. {1-Alpha)$Past Forecast 

28:18.Next Period’s Forecast 

Figure 4.4b Demand analysis with both border showing grid and window 

(Alpha = 0.2). 

using a WINDOW facility, to split the screen either vertically or 
horizontally. The resulting two halves of the worksheet either side of 
the resulting split can then be moved separately to bring the relevant in- 
formation into view. Thus, if in Figure 4.4a a vertical window were in- 
troduced in period 2 (column D of the worksheet) this would leave the 

row labels (column A), initial values (column B) and the entries for 

Period 1 (column C) to the left-hand side of that window. If the cursor 

moves to the right-hand side of the window, that side can then be 
moved to the left (without in any way affecting the left-hand side) until 
periods 8 to 10 (columns J to L) come into view on the computer 
screen. Now, as a result of the introduction of the window, both the 
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value of Alpha specified for the analysis (column C, row 15) and the 

resulting final sum of squared errors (column L, row 5) can be viewed 

simultaneously. Figure 4.4b therefore represents a partitioned form of 
the table shown as Figure 4.4a, in this case with columns D to H miss- 
ing. This window facility is useful in allowing the operator to condense 
a wide table on to the computer screen. 

Multiple documents on the same worksheet 

A very common problem in management’s control of information is 
that the same information often has to be presented in different ways 
on different documents. This can be achieved on an electronic 
worksheet, as shown in Figure 4.5. On the area of the worksheet 
denoted by columns A to D and rows 1 to 12, a wages department 
document could be produced. Simultaneously the hours logged by 
each worker could be transferred to a production planning department 
document denoted by columns AA to AH without revealing the men’s 
hourly rates. In the example it is assumed that Bentley, Brown, 
Craddock, Davidson and Eggan work in the machine shop and the 
others in maintenance. Note that the hourly-figures in columns in the 
wages document have been transferred to rows in the production 
planning document. Depending only on the storage capacity of the 
worksheet, many documents incorporating common data can be 
reproduced simultaneously at different positions on the worksheet. 

Transference of data between worksheets 

An additional facility provided by both VISICALC and SUPERCALLC, is the 
ability to store specified data from one worksheet for use in another. 
Thus a final column of figures (such as column D in Figure 4.5) could 
be transferred as a row of figures for subsequent analysis. This facility is 
a powerful function when condensing data. 

. 

Simple financial modelling 

Although they were not originally designed as financial modelling 
packages, it is reported that many of the applications to which both 
VISICALC and SUPERCALC are put are financial models of one form or 
another. Certainly, where a specific model is to be tested (if the model 
is not too complicated) both can prove a very useful vehicle to test 
financial hypotheses. 

One particular feature which has been built into both packages, 
specifically for use in financial models, is a net present value function. 
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A BR C 
Wages Department Doc. 54b 

Craddock 
Davidson 

Egqan 

Higgins 
Logan 

Mathers 
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Smith 
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Machine Shop 
Maintenance 

1 
2 
3 
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5 
4 
7 
8 
7 

1 
1 

Figure 4.5 Example of two documents on the same worksheet. 

Given a column or row of future expenditure figures, this function ac- 
cumulates the total of those values discounted over time at a specified 
rate. Thus, if an interest rate of 10 per cent were to be specified, the in- 
itial expenditure figure would be divided by 1.1, the second by 1.21 
(that is, 1.1 x 1.1) etc. and the net present value would be the sum 

total of the discounted expenditure figures. 
Figure 4.6 is an example of the calculation of a typical leasing plan 

where the net present value function has been used to assess the pre- 

sent value of the plan. Thus, while the twelve quarterly payments over 

the three year period total £15,456, the net present value of that ex- 

penditure is only £12,087.98. In this example the rate per £1000 per 
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quarter, the capital sum and the assumed interest rate can all be 
altered. 

Although there is no direct financial advantage to be gained from 
this particular leasing plan, since the net present value is only £587.98 
more than the cost of a direct purchase, since repayments of such a 
plan are allowable against tax, it might well prove attractive. 

Comparison of worksheet packages 

Differences between VISICALC and SUPERCALC 

Throughout this chapter, so far, it has been assumed that there is little 
or no difference between these two packages. Indeed, all the examples 
included to date could have been produced by either, although it so 
happens that Figures 4.1, 4.2, 4.3 and 4.5 were produced using 
VISICALC and Figures 4.4a, 4.4b and 4.6 using SUPERCALC. 

While many of the facilities offered are common to both, and indeed 
many of the instructions even use the same keystroke, there are some 
differences. The border used to define the rows and columns in 
VISICALC always appears on the screen, appears in reverse video and 
cannot be printed; in SUPERCALC the border can be removed if pre- 
ferred or can be retained and used for printing as can be seen in Figure 
4.4b. In SUPERCALC the size of individual columns can be varied, 
whereas most versions of VISICALC allow all column widths to be 
altered only to the same value. A very useful facility available only on 
SUPERCALC is that the contents of the worksheet can be shown either 
as a display of the results of the numerical calculations (as is standard 
with VISICALC) or in a form where the equations defining those calcu- 
lations are displayed. Figure 4.7, a part section of the demand analysis 
worksheet originally shown as Figure 4.4a highlights a section of the 
worksheet shown in equation form. 

Other electronic worksheet programs 

Report Writer. This is a modest attempt to provide printout facilities similar to VISICALC and comprises a suite of compact BASIC programs dedicated to the production of tabular reports. Like VISICALC, the pro- gram formats and manipulates numerical data as well as alphanumeric labels and headings but, unlike VISICALC, the two do not appear simultaneously. They have to be entered separately and are manipulated through a two-character instruction. Although slightly 
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“CURRENT PERIOD 1 Z 3 4 Be anata a) Fes Gan 

1,CURRENT DEMAND VALUE 
2,CURRENT FORECAST 
3,CURRENT ERROR 
4, SQUARED ERROR 

D+CUMULATIVE SQ, ERROR 

4+ ALFHAXERROR (ALF'HA=0.2) 
7. (1-ALPHA)*PAST SM, ERROR 

8,CURRENT SMOOTHED ERROR +06 

4+ ALPHAX/ERROR/ (ALFHA=0,. 2) 1 4 24 
10. (1-ALPHA)#FPAST MAD 4.54 4 5.49 
11,CURRENT MAD 5.00 8. if 8,07 

12.CURRENT STD, DEV. 

13,TRACKING SIGNAL 

14.CUMNULATIVE ERROR 5 4 

1S. ALFHA(CONSTANT) +20 +20 

14.ALPHAXCURRENT DEMAND 11.00 10.00 11 
17.(1-ALFHA)*PAST FORECAST 46.00 40,80 40,4 +79 41627 44,78 45.74 45.23 44.03 44,50 
18,NEXT PERIODS FORECAST 50,00 51, 5 58.10 

+2 , « + + 

60 9.80 17,20 10,40 10,80 9.80 11.60 13,40 = = 

5 

i oe 50 58 AY 4 

7 E28 cz8 B28 E28 
$; C4&-INT(C7+.5) D6-INT(D7+.5) E4-INT( E7445) PS-INT(F7+.5) 
7) INT(C8)*INT(C8) INT(D8)*XINT(DG) INTCE8)*INT(E8) INT(F&)*INT( ERS 

10: CY SUM(C9:D7) SUM(CY3E9) SUM(C9 SF 7) 

+ 0,2«C8 0.2#DE 0.2*E& D.2"Fa 
13; 0.8%E14 0.8%C14 0.8%D14 0.8*E14 

+ C12+C13 D12+D12 E12+E13 F12+F13 

1 0+ 2*ABS (C8) 0+ 2*ABS (DS) 0,2*ARS(E8) O.2"ABS(F8) 
17; 0,8*Bi8 0.8xC18 O.8xD18 0. 38E16 

+ C16+C17 D14+D17 E14+E17 F14+Fi7 

+ 1,25*C18 1.25*D18 1,25*E18 1,.25*F19 

| — 

Figure 4.7 A section of the demand analysis worksheet shown in 4. 4a, 
demonstrating a facility only available on SUPERCALC. 

cheaper, Report Writer does not have the immediate appeal of 
VISICALC and appears to have achiéved only limited sales to 
companies who primarily require printed results of repetitive tabular 
work, 

T/Maker. At nearly twice the price of Report Writer, this program of- 
fers a multi-purpose text editor as well as additional facilities to sort 
data. Designed to operate with CP/M, T/Maker is a relatively complex 
program and works like a word processing package with additional 
facilities for numerical analysis which include sorting in ascending and 
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descending order. Compared with VISICALC and ExecuPlan which are 
written in machine-code, T/Maker, despite the variety of its facilities, 
does appear very slow in operation. 

ExecuPlan. This is very similar to VISICALC both in appearance and 
operation, but can only be run on machines provided with Vector 
Graphic hardware. 

SimpliCalc. SimpliCalc is a British attempt to provide a no-frills ver- 
sion of VISICALC, with the resultant advantage that the complete pro- 
gram occupies 4 kbytes as opposed to 20 kbytes. Thus SimpliCalc can 
either be offered in cassette form to users of machines with as little as 8 
kbytes internal memory or alternatively can offer users with disks con- 
siderably more memory for the worksheet. Hence, whereas on a 64 
kbyte microcomputer VISICALC offers a worksheet of only 10 kbytes, 
SimpliCalc offers a potential worksheet size of 28 kbytes. As a guide for 
evaluation, the demand analysis worksheet, Figure 4.4a, occupies 8 
kbytes. 
Some of the disadvantages of SimpliCalc compared with VISICALC 

are: 

the size of the worksheet must be specified in advance 

columns are a fixed width of seven characters 

there are no facilities for fixing labels or providing windows 

calculations are always by column order 

columns are numbered rather than lettered, in order to save space 

within the program 

The author of SimpliCalc argues that most of these amenities are 
indeed frills and that with a little ingenuity, such as revising one’s ideas 
on the form of tabular layout, very few problems that can be solved 
using VISICALC cannot be solved using SimpliCalc. However, many 
problems that could technically be solved by both, in practice require 
more storage for the worksheet than the larger VISICALC program 
allows. 

On an 8 kbyte machine, SimpliCalc can offer a worksheet of 250 to 
300 elements (10 columns by 30 rows) and for a 32 kbyte machine this 
rises to 2500 to 3000 elements (100 columns by 30 rows) and these 
figures represent elements which are actually used, as opposed to 
elements which could be used. Many users do appear to prefer space 
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to frills as can be seen from the fact that, while originally developed for 
the cassette-based market, sales of SimpliCalc have increasingly been 
to users with disk drives. The fact that SimpliCalc is also a third of the 
price may, however, have something to do with its popularity. 

Conclusion 

VISICALC (1978) and subsequently SUPERCALC (1980) were originally 
the first two widely available worksheet or spreadsheet packages and 
still maintain their lead in the software marketplace. However, the 
popularity of the spreadsheet concept (300,000 copies of SUPERCALC, 
it is claimed, have been sold since its launch) has meant that several 
software houses have tried to break into this very competitive field. 
Thus a number of new ‘super spreadsheet’ packages claiming to offer 
improvements to the basic spreadsheet have recently come on to the 
market stimulated mainly by the introduction by Lotus of ‘1 — 2 —3’, the 
best selling software package in the US during 1983. In a comparison 
by the respected Gartner Group in the US this package was found to be 
better than Soricim’s SUPERCALC | (the original version described in this 
chapter), Viscorp’s VISICALC, Context’s* MBA and Microsoft’s 
MULTIPLAN. 

Soricim have responded to this challenge by introducing SUPERCALC 
III which claims to offer the following advances over its rivals: 

running with smaller memory requirements 

lower price 

greater variety of graphical interpretation 

more ‘usability’ 

ability to interact with a greater variety of external files 

better sorting facilities and data management 

Whether or not these claims prove well founded, this rivalry between 
leading software houses striving to produce even more efficient 
packages with enhanced facilities can only be of benefit to the 
microcomputer user. 



CHAPTER 5 

Database Management and Information 
Retrieval 

Flexible versus specific packages 

One of the most useful features of any computer is its ability to store 
large amounts of information and to retrieve specified sections of that 
information rapidly. Correspondingly one of management’s greatest 
problems is, having accumulated vast amounts of information over the 
years, then to gain access rapidly to that information as and when re- 
quired. 

Not surprisingly, therefore, the majority of microcomputer appli- 
cations packages in the business and management area tend to be 
designed for database management and information retrieval appli- 
cations of one sort or another, a database being defined as “a file of 

data structured to allow a number of applications to access the data 
and update them without dictating or constraining the overall design of 
the content’. Such packages can either be tailored to cope with a 
specific but fairly common area of application or flexible, general 
purpose packages which allow the user to ‘design’ a data management 
and information retrieval system to suit his or her particular problem. 
These latter are variously termed FMS (File Management Systems), 
DBMS (Data Base Management Systems), etc. 

While this chapter is concerned with the flexible type of package, all 
the following are, of course, essentially only specialised versions of 
database management and information retrieval packages: 

purchase and sales ledger packages — designed to hold information 
on the financial transactions of a company with its sup- 
pliers/customers for goods and services received/supplied (see 
Chapter 6) 

stock control packages — designed specifically to store information 
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on stocked items and products, and to permit the normal trans- 
actions that take place such as allocations, withdrawals, receipts, 
etc. (see Chapter 7) 

payroll packages — designed to hold information on employees and 
to maintain and record details of remuneration, PAYE tax contri- 
butions and other monetary deductions (see Chapter 8) 

Such specialised, proprietary packages have a fixed record design or 
format and the method by which transactions are performed with those 
records is correspondingly restricted. Nevertheless, the software 
houses designing these packages naturally design them to be suitable 
for as many practical applications as possible. 

When such proprietary packages prove unsuitable in a particular 
situation or when the area of application is so unusual that the software 
houses have not produced a relevant package, a flexible database 
management and information retrieval package may well come in 
useful. Certainly, there are more than enough such packages on the 
market. Some of those currently available are PETAID, DMS, OZZ, 
ADMINISTRATOR, FILEPROG, COMBIS, CORP, MANAGER, CONTROL, 
FMS-80, dBASE II, CONDOR, RL-1 and System Builder. 

Most of the earlier examples shown in this chapter were generated 
using PETAID, developed by Stage One Computers of Bournemouth 
who claim that 500 copies of the package are now in use since its 
launch two years ago. Later examples were generated using dBASE II 
developed by Ashton-Tate Inc. of Los Angeles. 

Flexible database management and information retrieval packages 
essentially allow a user to: 

design the format of an individual record 

create a file of many records based on that single record format 

allow access to and from those filed records for information trans- 
actions 

produce reports on information taken from all (or some) filed 
records 

allow filed records to be sorted numerically or alphabetically 
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allow searches to be performed for records meeting specified criteria 

Typical applications of flexible database management and infor- 
mation retrieval microcomputer-based systems are: 

establishing personnel files in virtually any type of company or 
organisation with more than fifty personnel 

recording students/fees/courses, etc. in universities and colleges 

matching clients to jobs in an employment agency or potential 
buyers to houses at an estate agent 

keeping records of patients/treatment/drugs, etc. in hospitals or 
clinics and establishing appointment schedules 

monitoring mailing lists of customers/clients, directories of 
telephone extensions, etc. 

maintaining lists of equipment purchased indicating date of pur- 
chase, supplier, current location, etc. 

Database management terminology 

To the layman intending to use a microcomputer for database manage- 
ment, it is of paramount importance that the relevant terminology first 
be understood. 

There are essentially four levels of information in a database system. 

Characters or bytes. These are essentially either alphabetic (A—Z) or 

numeric (O—9). 

Fields. Several characters make up a data field and data fields can be 

of the following form: 

alphanumeric — containing either alphabetic or numeric characters 

numeric — containing only numeric characters. Alphabetic 
characters are specifically prohibited since it is possible that a 
numeric field will be used for arithmetic calculations 
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value — essentially a numeric field but, because it is used for sums of 
money, numeric data is always held to two decimal places. (Many 
packages simply offer a numeric field and allow the user to specify 
the number of decimal places required. If no decimal places are 
specified it is generally assumed that none are required.) 

date — apre-specified alphanumeric format to represent date, con- 

ventionally DD/MM/YY (e.g. 10/11/81) (see Figure 5.2) or 
DDMMMYYYY (e.g. 10 Nov 1981) or American MMDDYY (e.g. 

11/1078) 

key — an alphanumeric field which is used to label (i.e. identify) 
each record individually 

Records. Several fields make up a record. A typical record can have 
from ten to fifty fields, which will be a mixture of alphanumeric, 
numeric, value and date. 

Files. Many records (typically five hundred up to a thousand) make up 
a file. Files, therefore, consist of records with a common subject. 

Since several data files, each containing up to a thousand records, can 
be stored on a single 51/4 inch microcomputer floppy disk, a physical 
analogy of a database management storage system could be 
represented as in Figure 5.1. 

Designing the record screen layout or format 

The first task in creating an information system based on a micro- 
computer management and information retrieval package is to design 
the record screen layout or format. In many packages this is achieved 
by providing the user with an initially blank computer screen and then, 
following instructions or prompts which appear at the bottom of the 
screen, he or she can locate the position of individual data fields and 
also, where required, the position of the labels or headings associated 
with those data fields within the screen or record format. 

Record screen layout 

Figure 5.2 shows how a hypothetical personnel record’s screen might 
appear at the end of the record design stage. Features to note are as 
follows: 



941 Designing the record screen layout 

pis 

a 

ysip e 
uryaim 

Saif 

y 

sp10oa1 
$0 

djl} 

alls e ulyaM 

i
l
e
 

“N
 

‘SIP 
D Sajlf 

puD 
ajlf D sp410Ia4 

‘psod—ad 

p splay 
‘pjalf 

0 dn 
5ulyoul 

s
s
a
j
o
p
s
D
 Yd
 

jo4aaas 
fo ABojoun 

|voishyd 
[Gg 

aanbdi4 

ps
02

a4
 

e 
ul

yq
M 

e UIYUM 

a1
Aq
 

41
0 

§
 

4a
}9
e1
eY
y9
d 

48
JD
C1
IE
YD
 



92 Database Management and Information Retrieval 

Fields. These can be alphanumeric (A), numeric (N), date 
(DD/MM/YY), value (V) or key. 

All records must have at least one key field, which is always re- 
garded as being alphanumeric, and is. used by the package’s 
management system to identify and, hence, access each record. 

Depending on the package being used, the key field is either unique, 
non-unique or the user is allowed a choice. In packages where the key 
field is unique, only one record may have that particular key field (for 
example, a stock code number). In systems where the key field is non- 
unique, several records may share a key field (for example, a 
surname). Some packages automatically allocate a number to a record 
as it is added to the file and use this unique number as the key field. 

Titles. While most fields require adjacent titles (or headings) to assist in 
identification, this is not always necessary. In the example shown, no 
title is shown for the second and third line of the address. Where titles 
are shown, it is sometimes possible to show these on the screen either 
in reverse video or at a different light intensity. It may also be possible 
to expand the reverse video block to improve the overall appearance 
of the record screen. Whereas normally illuminated characters appear 
against a dark screen background, in reverse video the immediate 
background is illuminated and the characters are dark. This produces a 
highlighting effect on the screen similar to reverse printing on paper, 
see Figure 5.4. 

Multiple screens. Many practical data management systems can 
operate effectively on records consisting of a single screen. However, 
in more complex systems, where a considerable amount of infor- 
mation is to be stored per record, several screens may be required to 
view all the information in a record. 

Size restrictions. Within all data management packages there are 
specified restrictions on the maximum number of: 

bytes (characters) per field 

fields per record 

screens per record 

characters per record 

fields per screen 
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Size of record. Having completed the design of the record screen(s), it 
is useful to know how many bytes (characters) have been reserved to 

represent a single record. For some packages a running total of the 
bytes used appears on the record screen layout during the design 
stage, whereas with others it is necessary to calculate the size of the 
proposed record separately. 

Size of file. Because files of records are stored on disk, packages are 
structured around the size of a disk’s block size of 256 bytes, and, 
although in general the bigger the size of record the fewer records can 
be held per file, this relationship is not strictly linear. When creating a 
file, the package often calculates the maximum number of records that 
can be held in the new file to be created using that particular record 
design. 

As an example of this, Figure 5.3 illustrates a simple record design 
that might be used by an estate agent to store information about houses 
for sale within a file called Houselist. This particular record design con- 
tains 13 data fields (in this case all with titles) and occupies 183 bytes of 
storage which with the PETAID package, would mean a maximum of 
999 records in the Houselist file. Two files of this size could be stored 
on a 94/4 floppy disk. The user of PETAID has no choice but to create a 
file capable of holding the maximum specified number of records, 
whereas in ADMINISTRATOR, for example, a file with fewer records than 
the maximum can be created. 

‘Within record’ calculations 

The estate agent record shown as Figure 5.3 contains 13 fields, all in- 
dependent of each other, so that information has to be specifically 
keyed in for each. A slightly more complex record could contain within 
record calculations whereby, for example, the entry in one field could 
be the product of two other fields. Figure 5.4 is an example of a stock 
record with four built-in calculations which are: 

. 

With VAT = 1.15 x Sell Price 

Cost Value = Cost Price x Stock 

Sell Value = Sell Price x Stock 

Mark Up = 100 x (Sell Price/Cost Price — 1) 

With such a record design, entries into fields which are calculated as 
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05/11/81 Example of a record from the Houselist file 

Address :Greenways - ‘Old Warwick Road 

District :Lapworth 

Asking Price > 76000 Date accepted :09/08/81 

Reception : 3 Redrooms : 4 

Bathrooms : 2 Garage spaces: 3 

Detached or semi  :Det 

Garden(smal )/medium/1 arge) :Large 

Annual rates 3:865 

Reference No. ep heros) Comments Rural outlook 

Figure 5.3 Example of a simple record design as used by an estate agent 

(record length 183 bytes). 

Se Fl Ul a 

Sih ele EA a 
ila EST i 
Loeb bused 

a a MN es a ee 

oh 

ETT eA A ea RRL HAMA 

Green = Pressirese Lob ey % 

maleic an MR gL BE 
SAA RR he 2 & ‘Leh, SE

s 

et A 
SE a a 

Figure 5.4 Example of a record from the file Inventory featuring ‘within 
record’ calculations (record length 190 bytes). 
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functions of other fields are made automatically by the computer when 
information in these other fields becomes available. 

Obviously, in this example, any withdrawal of stock would be 
entered as a reduction on the Stock figure and would produce an 
automatic, proportional reduction in the Cost Value and Sell Value 
figures. 

This stock record is marginally larger at 190 bytes than the estate 
agent record considered previously at 183 bytes. With PETAID, this 
reduces the maximum number of stock records that can be held in the 
Inventory file by 37, i.e. from 999 to 962. Readers should note that 
the number of bytes (characters) occupied by the titles are not stored 
for each individual record but are held as a single ‘overlay’ and do not, 
therefore, effect the size of the file. Thus when designing records, 
liberal use can be made of titles. 

Whilst the calculations which can be performed within a record are 
not too sophisticated, the following operations are usually available in 
packages where this facility is provided: 

the four standard operators: (+) add or plus, (—) subtract or minus, 

(/) divide and («+ ) multiply ; 

percentage (%) calculates the percentage one field represents of 
another field 

integer part (i) calculates the integer value of a data field 

rounding (r) performs rounding on a data field to two decimal places 

It was produced on a dot-matrix printer with a reverse printing facility, 
which in this case has been used for highlighting titles. 

Data file on disk and subsequent management facilities 

Creation of the data file 

Having created a record screen format and appended any ‘within 
record’ calculations required, the operator has to create a blank data 
file into which the record information can subsequently be inserted. 

If the data to be held on file is confidential, when the data disk is for- 
matted to accept data records, in some packages a password to gain 
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access to the file can be established. This password, which is usually a 
short alphanumeric field, should not appear on the computer screen 
when it is keyed in. When creating a password, it is sensible to use an 
easily remembered set of characters since, although passwords can be 
changed, one still needs the original password to access this particular 
facility. With the creation of a data file of the order of a thousand 
records, each record occupying 200 bytes (or characters), the 200 
kbyte file that results will obviously be relatively large and would 
typically occupy a major portion of a 5¥/ inch floppy disk. 

In practice, if data from an existing manual recording system is to be 
transferred to a file held on a microcomputer all at once, it is sensible to 
estimate in advance how long this is likely to take. A full 200 kbytes of 
data keyed in at a rate of between 250 and 200 characters per minute 
(typical operating values) will take 13--17 hours, approximately the 

equivalent of two or three complete working days! 

Sorting 

In general, within the main data file, records will be held sequentially in 
the order they were entered into that file; in other words, the records 
are held unsorted. 
When it is necessary to sort records, one way is simply to create a 

small index file of key fields stored in the order required. Since each 
record is from the package’s point of view identified and accessed by its 
key field, this is clearly much more economic in storage terms than 
creating another complete data file with the records sorted. The index 
file occupies only a small fraction of the storage space required for the 
related data file. The creation of such an index file called Houseprice is 
shown diagrammatically in Figure 5.5 and indicates that the key fields 
(reference numbers) of the records in the data file Houselist are 

held in the Houseprice index file in descending order of the price field. 
Such sorted index files can be based on any field within a record. 

Where the field being used is alphanumeric, sorting is performed 
alphabetically. When the value of a field within a particular record is 
changed and that field has been used previously to create an index file, 
should the change of value change the sorted order a well designed 
package will automatically change the order of the index file. New 
records added to the file can be similarly accommodated. Not all 
packages are capable of doing this. 

Most packages offer a summary printed reporting facility to indicate 

the sorted order of the index file. This is usually only a very limited 

report (see page 102 for a description of complete report printing 
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MAIN OF DATA FILE 

held sequentially 

in order of record 

Srey AUP SUIED! INDEX FILE of key 

fields sorted in 

descending order 

of price (SORTED) 

Address: === 
Bedrooms: - —— 

Reception: = —— 

Figure 5.5 Diagrammatic representation of an unsorted data file and a sorted 
index file. 
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facilities) and in the case of PETAID the user is allowed to print just two 
fields, one of which would usually be the field on which the index file 
was sorted. 

Figure 5.6 shows four such index prints for a data file Inventory. The 
record design was shown as Figure 5.4. These four index prints show 
the stock code sequence of: 

the original unsorted file Inventory (top left), unsorted meaning in 

this case that records are held in the order they were entered 

an index file Sellvalue sorted in ascending order on the field Sell 
Value (top right) 

an index file Description sorted in alphabetical order on the field 
Primary Description (bottom left) 

an index file Location sorted alphabetically on the field Store’s 
Location, showing north, west, etc. (bottom right) 

In those packages where it is possible to sort successively on different 
fields, it is important to sort on the least important field first and the 
most important last. Thus for this book’s index, which was sorted using 
dBASE II, items were originally sorted by page number and sub- 
sequently alphabetically so that, for instance, the many occurrences in 
the manuscript of ‘printer — dot matrix’ were first ordered by page 
number and then collected together as one entry by the alphabetic sort. 

Searching for particular records 

After the creation of the data file, all database management and infor- 

mation retrieval packages allow the user to search through the data file 
to select records. This can be done either by ‘nudging’ or ‘skipping’ 
manually through sorted or unsorted files or by selecting records which 
meet either a single criterion or multiple criteria. 

Search criteria can be set up using logical AND, NOT and OR functions 
together with criteria such as those shown in Table 5.1. 

Search criteria, once created, can often be named and stored as a 

search criteria file. This saves the user setting them on each occasion 
which can be an advantage if the same ones are likely to be used again 
and again. 

Records in a data file can be searched unsorted or sorted. If a sorted 
search is wanted, there must already be a named index file. 
When searching for certain records in a data file, the user can 

typically: 
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IHDES PRINT 
HHHHHR RRR EH 

THDES PRINT 
Tnwentors HHHHHHHHHHH Filename : 

Inventors Data Filename ¢ Inventory Index Filename ¢ 

Index Filename * Sellvalue Dat 1g coe 

rted Lnea 

Stock Code Primary Description 
HHHHHHHHHHHHHHHHHHHHHHHHHH HERE ER 

Flanae 
Castina 
Flanae 
Hut 
Manual 
Bracket 
Flanae 

Bracket 
Hut 
Casting 

Flanae 
Set 

AACA) 

fim Bent 

i eG eee 

I Py 

THDES PRIWT 
HHAHHHHH HHH 

IHCES FRIHT 
HRA HHH HH HH 

Filename * Ipwenteary Data Filename : Inwentory 

Indes: Filename : Gescrietian Index: Filename ¢ Location 

Oa te Ee Eras Date : aS-8oeS1 
Primary Gescriptian Stock Code 
TRAE HE HE HE HAE HEH HH A HH HH a 

Store*s Location Stack Code 
TEESE HE HEHE HR 

wor i 

Wy 

= at 

oer 

Manual 
Mut 
Hut 

Hut 

Figure 5.6 Examples of index file listings, sorted and unsorted. 
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Table 5.1 Search criteria 

Alphanumeric/key Numeric/value Date 

Equal to, e.g. = Lapworth = 100 = 12/11/81 

Greater than, e.g. > Lapworth > 100 12/7 Ul Sl 

Less than, e.g. < Lapworth < 100 = 12/11/31 

Greater than (after for > Lapworth Za) aay Sil 

alphanumeric) or 
equal to, e.g. 

Less than (before for < Lapworth = 100 = (2711731 
alphanumeric) or 
equal to, e.g. 

The occurrence of a particular character in a particular position in a field can 

also be used. For example, + + + 11 can be used to identify records with a 

November date within a DD/MM/YY date field (since the 11 field, coincides 

with the MM field, uniquely identifies the month of November). 

eee ee anna 

print all records meeting the search criterion 

view all records meeting the search criterion 

view all records meeting the search criterion and print only those 

selected by the user 

Figures 5.7a and 5.7b show the results of two searches conducted on 

the Houselist file. Figure 5.7a uses the simple criterion of searching 

for any houses on file before the date 09/07/81 — the type of 

criterion an estate agent might well use to identify houses which had 

been on his books for a long time. In this case a sorted index file was 

not used, the unsorted data file was searched, although the records 

will, of course, be shown in ascending order of date accepted simply 

because the records were originally entered and, therefore, stored in 

that order. 
Figure 5.7b is the result of a search through the same Houselist file 

but in this case sorted on the field Asking Price. In this case the two 

records that have been found meet the criterion that the Asking Price 

should be greater than £50,000 and that the District is (equal 

to) Lapworth. Such a search criterion could be used to match houses to 

a relatively affluent prospective purchaser! Since the sorted index file 

was used the houses appear in ascending order of asking price. 
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lielbesSt Houses on file since before Gear ee1 

Address P36? Warwick Road 

District 2Solihwll Wood 

Hekina Price 2 4548 Date accepted i89-86-51 

Reception : 2 Bed rooms Sie 

Bathrooms 2 1 Garaa@ Spaces: 

Detached of semi * Sem 

Gardentsmall<medium“largse3! Small 

Annual rates i412 

Reference Ho. 231885 Comments Older terraced property 

Address 65 Berhiuda Avenue 

District ‘Sheldon . 

Asking Price 2 45808 Date accepted :G8-aP-a4 

Recertiaon : # Bed rooms fs 

Bathrooms : 1 GAPaSe Spaces: 

Detached or semi  :Semi 

Bardentsmall<medium-larsei:Small 

Annual rates :359 

Reference Ho, :51812 Comments tSuitable first time Dyer 

Figure 5.7a Example of arecord search within an unsorted Houselist file for 
houses meeting a single criterion of date. Si 

Report writing 

So far in this chapter we have discussed the design of a record, the creation of a data file of many records and the subsequent manage- ment of those records. In addition to these record handling facilities, 
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Houses abowe SSEGH in Larworth in erice® order 

Old Warwick Road 

District 

Asking Price 

Recer tian 

Bathrooms @ 2 

Detached or semi Det 

Gardentsmall<médium“laraseotLlarse 

Annual 

Comments tural outlook 

:Blenheim - Corsewoaod Road 

tLarwarth 

Askina Price 

Recertion = 3 

Bathrooms + 2 

Gentleman’ s Residence 

Figure 5.7b Example of a record search within the Houselist file sorted by 

value for houses meeting two specified criteria of price and location. 

many database management and information retrieval packages also 

offer a report writing facility. 
A report is designed to extract information from particular fields on 

either all or selected records within a data file and to present that infor- 

mation as a printed report. Where numerical data are extracted from 
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records, it is also possible to perform simple ‘within report’ calculations 
on those data in much the same way as for ‘within record’ calculations 
(see page 94). The design of the printed report has to be built up by 
the user and will generally be stored as a report print control file for 
subsequent use. For most reports it will be necessary to extract data 
from sorted records, hence a report print control file will generally be 
associated with a particular index file. 

Designing the report 

When building up the design of a printed report, most database 
management and information retrieval packages break the report into 
four elements which are: 

Page controls. These specify headings, date, etc. which will appear on 
every page of the report and also indicate whether pages will be 
sequentially numbered or not. 

Record controls. These specify which record data fields are to be ex- 
tracted from records within the data file and give instructions as to 
where, on the page of the report, such fields are to be printed. 
If any calculations are to be performed on numeric or value fields, the 
print control file must include a specification of those calculations, 
together with instructions as to where the results of those calculations 
are to.be printed. 

Subtotal controls. Where subtotals are to be accumulated, the report 
print control file must specify which numeric or value fields are to be 
accumulated. Subtotals are usually printed and then set equal to zero 
when the specified index field changes. Subtotals, therefore, can only 
be used in reports associated with a sorted index file. Any printing re- 
quirements such as the heading SUBTOTAL must also be specified. 
Because the subtotal control is triggered by a change occurring in a 
sorted data field, this facility can be used most effectively to separate 
sections of a report, either by printing a separation line of, say, 
hyphens or even more simply by producing a line space. 

Total controls. Where totals are to be accumulated for all records ap- 
pearing in the printed report, the numeric or value data field to be ac- 
cumulated must be specified together with any printing requirements, 
such as TOTAL. 
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Examples of reports 

To illustrate these various facilities as they could appear in printed 
reports, several examples are reproduced in Figures 5.8 to 5.10 
together with comments on which facilities have been used and how. 

The telephone extension example in Figure 5.8a illustrates one of 
the simplest types of report that might be produced. The page controls 
simply provide an overall heading and coiumn headings. The record 
controls just extract the name, department and extension fields from 
each record and print all three on a single line per record. Records are 
sorted on the surname field, alphabetically. There are no calculations, 
subtotal or total controls. 

Figure 5.8b shows a three-page report extracted from the same 
telephone extension file used to create Figure 5.8a. In this example the 
pages have been shortened to form a booklet and can accommodate 
only a maximum of 23 names per page. The title, column headings 
and date of issue are repeated on every page and pages are numbered 
sequentially. While there are no subtotal calculations, because the 

records are now sorted on the field DEPARTMENT, the subtotal control 
facility has been used to print a separation line of hyphens each time 
the DEPARTMENT field changes. The example in Figure 5.9a shows a 
printed report from the data file Inventory sorted on the field Store’s 
Location (north, west). In this case five fields per record have been 

extracted which (referring to Figure 5.4) are: Stock Code, Primary 

Description, Stock, Store’s Location and Cost Value. The values of 
the entities in these fields appear respectively in columns headed 
CODE, DESCRIPTION, QUANTITY, LOCATION and COST VALUE. The 

values in this latter column are accumulated as a subtotal which is 
printed whenever the Store’s Location field changes. Apart from 
these subtotals, there are no further calculations. 

Figure 5.9b shows a printed report from the same Inventory file as 
that used to produce Figure 5.9a but in this case records are sorted on 
the field Cost Value as might well be used in an ABC or Pareto analysis 
(see page 164). In this case the cumulative value is calculated as a sub- 
total printed with each record. 

The sales commission example shown in Figure 5.10a illustrates 
nearly all the facilities available in a report print from a database 
management and information retrieval package. In this example three 
fields are extracted from each record (namely Sales Rep, Total and 
NUMBER) whose format is shown in Figure 5.10b. The fourth figure to 
be printed per record (i.e. Commission) is calculated automatically as 
10 per cent of the Total field. Thus the subtotals represent the com- 
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TELEPHOHE EXTEWS TOMS —-~-— ALPHABETIC HAME ORDER 

MARIE. Cr 

AHOREMS Meek E 

AH TOS! By 
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EFF 
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ELIF CHEF: 
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GREGORY £ 5 

GREMWILLE Alice 
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Admiristratkie 
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ISLIP Tedhir 

AS Alpine 

td E-edan 

Aleut E: : 

LIAISE! Eveduaasuesed Primductior F laruiires 

ahi 
LEWDS Celin 

LOCH Meare ice 

LIVIWGSTOWE Tekin £1 ira 
PACE se ealiredl ait Preoduckica FP lari rea 
MACHILLAW Breieer Lb Preaeductior Fo laneiircs 
MORR DS Suliso 

hq (Gir shy surnn FF 

HICHOLSOH Gaeeeth H 
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Ler 

PHIPES Gerder Praduchicr 

POWELL Gradigon 7 Fugiee i 

PREHTICE : Adin d rsa 

SAHDERSOM Aricdr eu Freed) 

SE IWMHER Jane Meo 

SMITH Jeu aly 

TATLOR Briauwy 

WAR IAG Fld li Fi Ses Lin 
HEBER Kermeth £ Maucbie td pica 
MILL TANS . “educki ary 
WILSOW Brier H Freedict i cot Polaris 

Figure 5.8a Example of a printed report from a telephone extension file, 
sorted alphabetically by surname. 
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EXTENSTONS --- OQEPARTNENT ORDER 

QOEPARTMNENT STEMS TOM 

- Administ 

QTSON Edward Adda rit atic 

LAWRENCE Jane (Mrs® Administraectian 

EQWRAROS Dawid 5 Adana 

HALLAM Geottres H Adminis atin 

GABOR Peter Admainistratian 

GIBBS Neal F Rani : ars 

GRIMLEY Edward J 

HALL Norman 

JONES Ann & Mr Inspectian 

GREGORY Qavid Inspection 

ANOREWS Mark & Inspectian 

HARTLEY Jenmniterths>Marketina 

WEBB Kenneth E Narketina 

BURTON He len > Marketina 

CALE Ronald Meurket ira 

Market iris 

SRAHOER A =a 

JOHNSON Edward E Praducticn 

Pasue 2 TELEPHOHE EXTEHS TONS 

1@-11- 

LING Maurice 

AHTOMWY Barres 

MORRIS Julian O 

BEWWETT Deewid 

JOHHSOM Arne <Miss> 

BURCHER Peter duction 

NHICHOLSOH Garth : quctioars 

WILLIAP Grahiaun 

LAHGLE' Edward 4 E Plaririiriea 

MACHILLAHW Brian ‘ t P lariiirics 

TAYLOR Brian 5 P lariat 

EGOR Jor a C Plarinaria 

OM Briar H : Polawirii rics 

OHE Tokhrm O 

FREEF Gill «Miss» 
WARIHG PRilir A Purchas ira 

SMITH James J Purchasirica 

POWELL Graham J Purchas iris 

& TELEPHOHE EXTEHS IONS 

DEPARTMENT 

SE IHHER . 

HIPEIS 

SEH Graham F 

BROWN Jahn G 

OAVIES Sharan «Miss: 

GRENVILLE Alice ¢M 

OAKRLE'Y Mark 

2 
2 
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® 

DY 

DY 

tt et et et ot 

Dg 

v iMres 

Figure 5.8b Example of a printed report from a telephone extension file, 

sorted on the field DEPARTMENT and incorporating page headings and 

separation lines between Departments. 
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AS11814 

Sherk badee ke = ee Leetark dior 

Cone CESCR IPT Tor CIAIT £7 LOCAT Lor EOST VALUE 
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F leuige 45 Ficil 

Marius 1 ef. cl 
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= 
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Figure 5.9a Example of a printed report from a file Inventory, sorted on 
Store’s Location with subtotals triggered by changes in the Store’s 
Location field. 

mission earned by each sales representative and the total the overall 
commission to be paid. The report presupposes records are sorted 
alphabetically by sales representatives. 

Although not apparent in the printed report itself, another facility 
that has been used is a search criterion specifying that only quotations 
with an acceptance date later than 05/09/81 be included. This obvi- 
ously will ensure that no quotations accepted before that date, for 
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03/11/81 

Listing of al) stocked items ordered by cost value. 

CODE DESCRIPTION COST VALUE CUMULATIVE VALUE 

#45454 Manua]) 16,00 16.00 
h64645 Nut 150.00 166,00 
q97979 Bolt 168,00 334.00 
h7 8787 Nut 210,00 544,00 

g45454 Flange 340,00 884,00 
h45454 Nut 350,00 1234.00 
ad5454 Casting 404,00 1638, 00 
gt54541 Bracket 408,00 2046, 00 
943435 Flange 585,00 2631.00 
£34343 Flange 385.00 3216.00 
656545 Bracket 672,00 3838.00 
h67676 Bracket 7023.00 $590, 00 
965657 Bracket 780,00 5370.00 
£46464 Flange 1008.00 6378.00 
a2003 Casting 1088.00 7466.00 
g73535 Casting 1242.00 8708, 00 
al00o0 Casting 1360, 00 10068, 00 
676760 Casting 1530, 00 11598, 00 
976757 Bracket 1879,00 12468,00 
g20021 Bolt 3000, 00 146468, 00 

Figure 5.9b Example of a printed report from a stock file, sorted by cost 

value and with a cumulative running total. 

which commission has already been paid, or quotations which have 

yet to be accepted are included in the report. The quotation record 

shown in Figure 5.10b (to indicate the type of record on which the 

report was based) appears as the first commission due to sales represen- 

tative FIN since the acceptance date for this quote was 20/10/81. 

Other facilities 

Global or selective record transactions 

Another facility available on many database management and infor- 

mation retrieval packages is the ability to alter numeric or value fields 

on all, or selected, records. Thus, for example, all price fields on all 

‘records could be increased (or, less likely, decreased) by 10 per cent. 
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FIN 
FIN 

FNL 
FNL 
FHI 
FNL 

GHS 
GHS 

ie 

05/11/81 

SALES REF TOTAL INV.NO. 

» 875.00 fe 

2205.00 y 

2205.00 y 

Sub Total 

2611.10 5 

1S O00 mmLO 

Sub Tota) 

34,90 4 

175.85 8 

fltlal Alsi 

2144.45 3 

Sub Total 

2058.30 7 

142.80 4 

Sub Total 

TOTAL 

SALES REF’S COMMISSION FOR LAST 2 MONTHS 

COMMISS TON 

530.50 

241,11 
10.50 

271.41 

349 
17.59 

+81 
214.47 

234.34 

205.83 
14.28 

220.11 

2171.48 

ma 
Figure 5.10a Example of a printed report, sorted with commission calculated 
for each record, subtotalled for each representative and totalled for overall 
commission to be paid. 
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QUOTATION 

NUMBER :0005 DATE 3174/05/81 

Bloggs & Co. Ltda, CM eieia wel 
Southern Avenue “0 Universe Re 
Birmingham 84 1ST Bromley. FEent 

DESCRIPTION EA WINGS 

S032 Computer 895,00 895.00 

8050 Dual Dise Driv 895.00 895.00 
Aculab 1 Interface 0.00 "30.00 

Anadex Printer OPSS 9599.00 99,00 

Sub Total 2rd, OO 

10 ZDiscount aad 

Sales Rep Carr Lage “0,00 

FIN 
Tota) BAS No M0) 

Date Accepted VAT 
70/10/81 INVOICE TOTAL 

Figure 5.10b Example of a record from a quotations file (record length 508 

bytes). 

An example of this is shown in Figure 5.11 using the package dBASE II 

and the keyed in instruction: 

REPLACE ALL PRICE WITH PRICE” 1.1 

where ALL means all records and PRICE is the field to be changed. 

A further sophistication offered by this package, also illustrated, is 

selective transactions. The instruction: 

REPLACE FOR SIZE = “EIGHT INCH” PRICE WITH PRICE + .10 

increases the price of only the eight inch disks by a further 10p. 
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PRICE LIST FOR FIVE AND EIGHT INCH FLOPPY DISKS 

SIZE DENSITY SIDED CODE : NO PRICE 

FIVE INCH SINGLE SINGLE M11A411X 1.50 
FIVE INCH DOUBLE SINGLE M13A411X 1.66 
FIVE INCH DOUBLE DOUBLE M14A411X 1.82 
FIVE INCH DOUBLE SINGLE M15A411X 1.50 
FIVE INCH DOUBLE DOUBLE M16A411X 1.63 
EIGHT INCH SINGLE SINGLE F11A211xX 1.50 
EIGHT INCH DOUBLE SINGLE F13A211X 1.84 
EIGHT INCH SINGLE DOUBLE F12A211X 1.91 
EIGHT INCH . DOUBLE DOUBLE FP14A211X 2.00 

- REPLACE ALL PRICE WITH PRICE*1.1 
00009 REPLACEMENT(S ) 

REPORT FORM DISKPRICE 

PRICE LIST FOR FIVE AND EIGHT INCH FLOPPY DISKS 

SIZE DENSITY SIDED CODE :NO PRICE 

FIVE INCH SINGLE SINGLE M11A411X 1.65 
FIVE INCH DOUBLE SINGLE M13A411X 1.82 
FIVE INCH DOUBLE DOUBLE M14A411X 2.00 
FIVE INCH DOUBLE SINGLE M15A411X 1.65 
FIVE INCH DOUBLE DOUBLE M16A411X 1.79 
EIGHT INCH SINGLE SINGLE P11A211X 1.65 
EIGHT INCH DOUBLE SINGLE F13A211X 2.02 
EIGHT INCH SINGLE DOUBLE F12A211X 2.10 
EIGHT INCH DOUBLE DOUBLE FP14A211X 2.20 

- REPLACE FOR SIZE="EIGHT INCH” PRICE WITH PRICE+.10 
00004 REPLACEMENT(S ) 
. REPORT FORM DISKPRICE 

PRICE LIST FOR FIVE AND EIGHT INCH FLOPPY DISKS 

SIZE DENSITY SIDED CODE :NO PRICE 

FIVE INCH SINGLE SINGLE M11A411x 1.65 FIVE INCH DOUBLE SINGLE M13A411X 1.82 FIVE INCH DOUBLE DOUBLE M14A411X 2.00 FIVE INCH DOUBLE SINGLE M15A411xX 1.65 FIVE INCH DOUBLE DOUBLE ~ M16A411X 1.79 EIGHT INCH SINGLE SINGLE F11A211x 1.75 EIGHT INCH DOUBLE SINGLE F13A211X 2.12 EIGHT INCH SINGLE DOUBLE P12A211xX 2.20 EIGHT INCH DOUBLE DOUBLE FP14A211x 2.30 

ae 

Figure 5.11 Example of non-selective and selective transactions on record 
ields. 
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Macro programming 

A few database management and information retrieval packages offer 
a very powerful facility known as macro programming, which allows 
the user to write programs made up of many instructions, each of 
which would normally have to be an individually keyed in instruction. 
Hence the instruction: 

REPLACE ALL PRICE WITH PRICE* 1.1 

which was keyed into the computer to produce part of Figure 5.11 

although one instruction at the macro level would, however, be 

automatically translated into many instructions at the normal higher 

language level (such as BASIC) or at assembly language level (for 

language levels, see page 29). 

This macro programming facility is a powerful tool which can be 

used to design bespoke database applications much more rapidly than 

by using a normal higher level language such as BASIC. The advantage 

is illustrated in the following example using the dBASE II macro pro- 

gramming facility. 
Consider the following four-instruction program: 

USE DFILE INDEX DFIND 

ERASE 

REPLACE ALL PRICE WITH PRICE* 1.1 

DISPLAY ALL FOR PRICE > 10.00 .AND. PRICE < 100 

This simple little program instructs the computer to use a database file 

(DFILE) whose records are sorted in alphabetic order on a field specified 

by an index file (DFIND) and then proceeds to clear the VDU screen, 

increase all the price fields in all records by 10 per cent and then 

display on the screen all those records whose resultant price field is 

greater than 10 and less than 100. To write a program in BASIC to 

achieve the same result would require perhaps 30 instructions as 

opposed to the four used here. 

Figure 5.12 illustrates the type of database system that can be 

designed using a macro system. In this particular example, which is ar- 

ranged to maintain a company’s telephone extension list, the user is 

always referred back to a simple four-option menu which allows the 

user to: 
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0 list the directory 

1 add new records to the directory 

2 delete records from the directory 

3 alter existing records in the directory 

Throughout the example the operator’s responses are underlined. 
The initial response, 0, produces a listing of the current records. The 
next response, 1, allows the user to add a record for a D. F. James 
who has joined the PERSONNEL department and has been allocated ex- 
tension number 274. 

To delete all the records associated with extension 555, the operator 
keys in ‘2’ to access the delete records facility and a subsequent ‘2’ to 
indicate it is records linked to an EXTENSION (rather than a NAMED per- 
son) that are to be deleted. The macro program then requests the 
EXTENSION NUMBER and, given the response 555, identifies all the 
records associated with that extension and deletes them when a con- 
firmatory Y is keyed in by the operator. 

To alter an existing record, the operator responds to the menu with 
3 and inadvertently keys in BROWN rather than the surname required 
which is BROWNLY. Since that search criterion finds two records, the 
operator can identify the particular record required by keying in its 
number, 12. To re-assure operator, the selected record is displayed 
and the field to be changed requested. In this case the EXTENSION 
number is changed from 432 to 423 and the altered record displayed. 
A final response of 0 re-lists the directory and confirms that all the alterations/deletions/additions have been made correctly and that 
records have been kept in departmental alphabetic order. 

The macro program to achieve this directory maintenance system consists of only some sixty instructions. 

Conclusion 
. 

The facilities of database management and information retrieval packages illustrated in this chapter are typical of many such packages. 
Some do have fewer facilities; and only a few, such as dBASE II, allow the user to write macro programs where instructions like CREATE 
(create a file), SORT, APPEND, etc. can be used within a program in 
much the same way as the much simpler statements are used in a BASIC program. This macro programming facility offers exciting 
possibilities for management applications. However, they are normally 
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the province of the professional systems analyst or programmer and 
only occasionally of the enthusiastic manager. 

Database management and information retrieval packages form the 
basis of many applications of microcomputers. The flexible type of pro- 
prietary package discussed here could be used far more widely were it 
not for the average user’s preconceived fear that the design procedure 
involved is too complex. It is hoped that this chapter has, at least par- 
tially, dispelled that fear. 

Before deciding to buy a flexible form of database management and 
information retrieval package, as opposed to a package tailored to a 
specific application consider the following: 

is the application so specific as to require a bespoke system designed 
around a flexible package? For most stock control, sales/purchase 
ledger and payroll applications a specially designed, proprietary 
package is usually more appropriate 

are there further applications to which such a flexible package could 
be put to make it more cost effective? 

More specifically: 

can the data stored on records within a file remain confidential, i.e. 

is there a password control? 

is the key field unique or non-unique? The former is preferable for 

efficiency, the latter if personnel records, etc. based on surnames 

are to be used 

can the number of records within a file be specified and is the maxi- 

mum number of records per file acceptable for the particular appli- 

cation? 

if a lot-of information has to be stored per record, how many bytes 

(characters) per record can be stored, and how much information 

can sensibly be stored on the first screen before one has to resort to a 

multiple screen record? 

is a report printing facility available and what range of facilities does 

it offer? To reduce the purchase price for users not requiring report 

printing, some packages are offered without a report generator 

facility 
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MENU 
oe DIRECTORY MAINTENANCE 

***k MAIN MENU *** 

LIST DIRECTORY 
ADD NEW RECORDS 

- DELETE CURRENT RECORDS 

ALTER EXISTING RECORDS WNrO 

! 

WAITING INSTRUCTION 

WAITING 0 © 

00013 DAVISON G H ACCOUNTS a2 
00017 WILLIAMS Gc s ACCOUNTS 649 
00019 SMITH Y (MISS) ACCOUNTS 407 
00006 LEWIS CD INSPECTION 723 
00018 SMITH DH INSPECTION 640 
00010 JAMESON F T PERSONNEL 653 
00021 CHAMBERS J J PERSONNEL 657 
00001 BROWN RG PRODUCTION 345 
00014 ASHID TF PRODUCTION 555 
00015 PIPER TF PRODUCTION 921 
00016 SMITH FS PRODUCTION 555 
00024 SINDEN D F PRODUCTION 290 
00025 EVERSFIELD D § PRODUCTION 555 
00009 RANKIN GH PURCHASING 386 
00012 BROWNLY A PURCHASING 432 
00022 BOLT .~A REGISTRY 412 

WAITING 1 
Enter 0 to exit 

Enter SURNAME I I:JAMES D F 

Enter DEPARTMENT: PERSONNEL 

Enter EXTENSION NO.:274 

Are all fields correct? :y 

Figure 5.12 Printout from a database macro program menu (operator’s 
responses underlined) 
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WAITING 2 

Enter 0 to exit 

Enter 1 to delete a NAMED .record 
Enter 2 to delete all records 
sharing a single EXTENSION number 

WAITING 2 
EXTENSION NUMBER to be deleted:555 

00014 ASHID TF PRODUCTION 555 

00016 SMITH F S PRODUCTION J 
00025 EVERSFIELD D S PRODUCTION 555 

DELETE? :¥ 

WAITING 3 

Enter 0 to exit 

Enter SURNAME of persons 

record to be changed: BROWN 

These are all the records with that SURNAME 

00061 BROWN RG PRODUCTION 345 

00012 BROWNLY GA PURCHASING 432 

Enter NUMBER of record 

to be altered if MORE than one, OR 
if ONLY one record listed, key in 
that records number 

212 
00012 BROWNLY GA PURCHASING 432 

Which FIELD do you want to alter 
DEPARTMENT - D or EXTENSION - E? 

WAITING & 

New EXTENSION number: 42 

The new record is now as shown below 

00022 BOLTON A REGISTRY 

00012 BROWNLY GA PURCHASING 423 

WAITING 0 

00013 DAVISON G H ACCOUNTS 721 
00017 WILLIAMS G S ACCOUNTS 649 
00019 SMITH Y (MISS) ACCOUNTS 407 
00006 LEWIS C D INSPECTION 723 
00018 SMITH D H INSPECTION 640 
00010 JAMESON F T PERSONNEL 653 
00021 CHAMBERS J J PERSONNEL 657 
00026 JAMES D F PERSONNEL 274 
00001 BROWN RG PRODUCTION 345 
00015 PIPER T F PRODUCTION 921 
00024 SINDEN D F PRODUCTION 290 
00009 RANKIN G H PURCHASING 386 
00012 BROWNLY G A PURCHASING 423 
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Having acquired a flexible database management and information 
retrieval package, the average user should allow at least a week to 
become proficient in operating the record design and creating files and, 
perhaps, a couple of days for the report generator. Proficiency at 
macro programming, takes considerably longer. 



CHAPTER 6 

Sales, Purchase and Nominal Ledger 

Ledger systems 

The 1981/82 survey of microcomputer applications packages 
available in the UK (Figure 1.16) shows that 31 per cent of all packages 
deal with the areas of sales ledger (9 per cent), purchase ledger (9 per 
cent), general ledger (7 per cent) or integrated accounts (6 per cent). 
This preponderance of accounting packages is hardly surprising, since 
the efficient control of the money flowing into and out of a company is 
common to all business enterprises, even to companies that hold no 

stock whatsoever. 
An integrated ledger package (that is, linked sales, purchase and 

nominal ledgers) can either stand alone or can itself be integrated with 
a stock control system. Where a package is designed to combine an in- 
tegrated ledger system with stock control, the ledger system usually 

becomes a sub-system to the stock control system, simply because 

stock transactions normally occur every day, while the clearance of 

sales and purchase invoices is less frequent. Since the application of 

microcomputers to stock control is discussed fully in Chapter 7, this 

chapter deals only with ledger systems. 
In practice ledger packages can be operated as: 

stand-alone sales ledger 

stand-alone purchase ledger 

sales and nominal ledger 

purchase and nominal ledger, or 

integrated ledger (sales, purchase and nominal ledger) 

stand-alone nominal ledger (occasionally used by such organis- 

ations as charities) 
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The above list is approximately ordered in descending order of usage, 
showing the stand-alone sales ledger as the most popular. 

Function of the nominal ledger 

Essentially the nominal ledger holds a series of nominal accounts — 
specifically nominated by the user — for recording the financial trans- 
actions of the company, the information thereafter being used as a 
basis for the preparation of financial statements. Typical categories of 
nominal accounts, which would apply to the majority of companies, 
are: ' 

fixed assets 

current assets 

current liabilities 

long-term liabilities 
expenditure 
revenue 
trading account 

More specific nominal accounts, which could apply to a company 
involved in selling microcomputers, might be: 

sales of hardware 
sales of software 
sales of supplies 
sales of books 
stock purchases etc. 

A principal function of accounts in the nominal ledger is to maintain 
a financial record of the company’s functions, for example, raising in- 
voices to indicate indebtedness of customers via the sales ledger or to 
record liabilities for the receipt of goods and services from suppliers via the purchase ledger. . 

Thus a simple sales invoice comprising: 

a sales price of goods and services 
VAT on the sales price 
carriage for the goods 

would generate three separate credit entries to the following nominal revenue accounts held in the nominal ledger, namely: 
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sales of goods (which could be broken down 

further into sales of specific goods) 

VAT on sales 

carriage on sales 

To achieve this allocation of funds to the nominal ledger, each item 
on the sales invoice needs to be identified with its respective nominal 
account. 

At the same time as these individual nominal revenue accounts are 
credited, to maintain a balance, the nominal debtor account must be 
debited by the total value of the sales invoice. 

A similar procedure applies to the processing of purchase invoices 
received from suppliers of goods and services. Debited entries are 
made to particular nominal expenditure accounts, such as: 

purchase of goods and services 
VAT on purchases 
carriage on purchases 

while simultaneously the nominal creditor account is credited with the 
total value of the purchase invoice to maintain the balance of the 
nominal ledger. 

In addition to receiving money from the sales ledger and sending 
money to the purchase ledger, certain transactions occur directly with 
the nominal ledger, such as those concerning: 

rent and rates 
light and heat 
capital 
auditing, etc. 

These are often referred to as ‘journal postings’. 

The nominal ledger, therefore, integrates the sales and purchase 

ledgers and also maintains a record of all other financial transactions. 

Because a nominal ledger always operates a conventional ‘double en- 

try’ method of accounting, it always maintains a balance between 

debits and credits. 

Many companies operating a manual ledger system (particularly 

smaller companies) do not integrate their sales and purchase ledger 

with a nominal ledger simply because of the manual effort involved. 
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Since the transference of information to a nominal ledger is so much 
simpler within a computerised system, many such companies are now 
tending to opt for integration with a nominal ledger when transferring 
from a manual system. 

Function of the sales ledger 

The sales ledger is essentially a file of all customers’ accounts and as 
such maintains records of: 

invoices sent to customers 

credit allowed to customers 

payments received from customers 

credit notes sent to customers (e.g., for goods 
damaged in transit, etc.) 

discounts (to cope with optional discounts, etc.) 

direct entries (to cover bad debts, etc.) 

Some sales ledger packages assume that invoices are raised manually 
and that the sales ledger simply records the transaction specified by 
those already raised invoices. Increasingly, however, sales ledger 
packages are incorporating invoicing routines which allow the user to 
create invoices on the computer screen, to print a batch of them (with 
several copies if required) and to post information from those invoices 
to the respective accounts in the sales and nominal ledger. 

As well as maintaining customer accounts, from which statements 
can be derived for printing and posting, the sales ledger can produce 
summaries of credit allowed to customers (aged debtor reports) and 
also an analysis of sales. It also has a controlling function since it pro- 
vides the nominal ledger with debtor’s figures. 

. 

Function of the purchase ledger 

The purchase ledger is essentially a file of all suppliers’ accounts and as 
such it maintains records of: 

invoices received from suppliers 

credit allowed by suppliers 
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payments to suppliers 

credit notes sent to customers (e.g., for goods 
damaged in transit, etc.) 

As well as maintaining supplier accounts, from which statements can 
be derived to check customer statements sent by suppliers, the pur- 
chase ledger can produce summaries of credit allowed by suppliers 
(aged creditor reports) and also an analysis of purchases made. 

Integrated ledger applications packages 

A fully integrated ledger package combines the functions of sales, pur- 
chase and nominal ledgers. A diagrammatic representation of the files 
of records held by a microcomputer for such an integrated system, 
together with the transactions between the company and its customers 
and suppliers is shown in Figure 6.1. 

The particular integrated ledger package used in this chapter is known 
as GBS and was developed by Bytesoft Systems Limited of Leicester, a 
member of the Byteshop Group. GBS can either stand alone as an inte- 
grated ledger system or can be used as a ledger sub-system within an 
integrated stock and ledger package known as ISL. Both packages can 
be tailored to run on any microcomputer using a CP/M operating 

system. 

On a 64 kbyte microcomputer the capacity of GBS is: 

400 sales or customer accounts 

2000 open sales orders 

400 purchase or supplier accounts 

2000 open purchase orders 

200 nominal ledger accounts 

The package is menu driven. The simplest way to explain its operation, 

therefore, is to move logically through the various options offered by 

the package via the four principal menus. 
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revenue 

long-term liabilities 

current liabilities 

current assets i 

fixed assets 

customer code code no. supplier code 
customer address account name supplier address 
payments received credits in payments sent 
statements sent debits out statements received 
credit notes sent 

postings to nominal 
credit notes received 

postings to nominal 

goods 

services 
VAT 

credit notes sent journal postings payments sent carriage 
payments received 

credit notes received 

USING THE SUPPLIERS 

LEDGER SYSTEM 

Figure 6.1 Diagrammatic representation of a microcomputer integrated 
ledger system. 



Main menu of the GBS integrated package 125 

Main menu of the GBS integrated package 

The main menu of the GBS integrated ledger applications package 
offers five options, namely: 

1 nominal ledger (which in turn offers nominal ledger menu) 

2 sales ledger (which in turn offers sales ledger menu) 

3 purchase ledger (which in turn offers purchase ledger menu) 

4 backup system files 

5 check system integrity 

On start-up the system requires the current date and then expects the 
user to check the system’s integrity by selecting option 5. (Note: later 
versions perform this check automatically.) 

Check system integrity (main menu, option 5) 

This is one of the most important facilities of the system. It should be 
used at each start-up and the resulting system checkout print, an 
example of which is shown as Figure 6.2, should be filed for 
information. In the case of a crash of the system, details from this 
checkout will be needed before the system can be resurrected. A 
software support contract for this package would stipulate that the user 
retain these checkouts, which are numbered serially to facilitate filing. 

The system checkout takes about one minute to run and essentially 
checks the validity of all records and carries out certain book-keeping 
checks for example, the ‘total owing’ balance of the sales ledger should 
equal the ‘debtors’ balance of the nominal ledger and ‘total owed’ 
balance of the purchase ledger should equal the ‘creditors’ balance of 
the nominal ledger. 

As Figure 6.2 shows, the system checkout print indicates the 

percentage of each file already occupied by data and also the numbers 

of the last sales invoice, purchase invoice etc. This ensures that the 

user is aware at exactly what stage the last series of transactions oc- 

curred. 

Backup system files (main menu, option 4) 

This facility allows the user to produce backup disks regularly. When 

the backup disk has been produced, the user is advised to operate with 
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SYSTEM CHECKOUT Mo. oF 

Bykeshop Commuterland 

2b Railway Arches 

Birmingham BS 4TD 18/10/81 

All files are generation ? 
Last Audit (Sales) 10 Last Invoice Audit (Sales) 16 
Last journal transaction: Tiel 
Nominal Ledger AY TeCS, 40,783.08 A Ti} 
Nominal statement file 64 recs. 34% full 
Last sales inves : 4 a Last sales cash receipt g 
Last sales credit note 0 
Sales Ledger total 14 recs, 27 4644.63 St Ua 
Sales Invoice File 15 recs. 27 444,453 fuil 

SALES/NOMINAL SYSTEM IN BALANCE 

Last Audit (Furchase) 12 Last Invoice Audit (Murchase) bee 
Last purchase inv: 155 Last purchase cash receipt 5 
Last purchase credit nate 0 
Purchase Ledger totai 33 recs. Sys hy FF Ade full 
Purchase Invoice File 12 recs. Dy Lale tL 4% full 

PURCHASE/NOMINAL SYSTEM IN BALANCE 

Figure 6.2 Initial system checkout print. 

the latest disk, the one just created. This helps cycle the disks rather 
than using one set continually until a fault occurs. It also ensures that if 
there have been any copying errors in the backing up procedure, they 
are detected at once (using the system checkout) rather than days 
later. 

To help the user identify which disk is a backup disk and which an 
original, the backing up procedure — while otherwise producing an 
identical copy of data files — updates a generation number which 
uniquely identifies the newly backed-up disk and its sequence relative 
to other disks. 

Following a backing up procedure, the older generation disk, which 
now becomes the main backup disk, should be safely stored some 
distance from the microcomputer installation. 

The remaining options offered within the main menu, namely 
nominal ledger (option 1), sales ledger (option 2) and purchase ledger 
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(option 3) represent the major part of the package and each needs to 
be discussed in detail. Before proceeding to the discussion of the 
facilities offered by these three ledger systems, however, we must look 
at the important concept of the audit trail.. 

The audit trail 

After each session of entering transactions into the integrated ledger 
package, an audit trail listing all invoices/credit notes/cash payments 
entered/journal postings made during the session should be prod- 
uced. With the GBS package this audit trail is automatically printed 
whenever any transactions are made which affect the balance of the 
system. The audit trails are numbered and, like system checkouts, 
should be filed safely. On the next start-up of the system, the last in- 
voice/credit note numbers will be displayed and these should be 
checked against the most recent audit trail to prevent duplication of 
postings. The audit trail also displays the brought forward debtors’ 
total, for comparison with the brought forward total of the previous 
audit trail. 

If a user safely retains: 

all backup disks 
all system checkout reports 

all audit trails 

the very worst that can happen, in the event of a system crash, is that 
the information posted during the session in which the crash occurred 
is lost. 

Lest some readers think that the various steps being recommended 
to avoid disaster are excessive, it should be remembered that company 
auditors will require hard copy of all the company’s transactions when 
they produce their annual audit. 

Nominal ledger (main menu, option 1) 

The nominal ledger option offers a menu with eleven further options 
which are: 

1 enter journal transactions, print and post 

2 sort nominal ledger file 
3 list nominal ledger accounts 
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maintain nominal ledger“ 
list trial balance * 
list profit and loss account* 
list balance sheet * 
list VAT report 
change password * 
print nominal statements* 
end-of-month processing * FPOUOONDA UA jae pe 

print = print audit trail 

post = post to nominal accounts 

For security reasons many of the options (those marked with an 
asterisk) may only be accessed by use of a password. For additional 
security the password does not appear on the computer’s screen when 
entered, and can be changed from time to time using option 9 which 
may itself only be accessed by the current password. 

The various facilities offered by the nominal ledger are dealt with in 
the sequence in which they would normally be used. 

Maintain the nominal ledger (option 4) 

This option allows the user to add new nominal accounts, with their 
associated codes, to the existing file (up to a maximum of 200) or to 
delete accounts which are no longer required. However, such ac- 
counts can only be deleted when their balance is zero. 

The GBS package has six nominal accounts built permanently into 
the system which are: 

100100 debtors 
100200 cash at bank 
100500 VAT on purchases 
200100 creditors 
200500 VAT on sales 
300100 capital 

Each nominal account is uniquely identified by its 6 digit code and 
these codes are organised in such a way that the first digit indicates the 
type of account, namely: 
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000000 — 099999 fixed assets 

100000 — 199999 _ current assets 
200000 — 299999 _ current liabilities 

300000 — 399999 _ long-term liabilities 
400000 — 499999 expenditure" 
500000 — 599999 _ revenue (i.e. income) 

In addition, the last 3 digits in each 6 digit code indicate whether that 

account is VAT rated: 

000 — 899 VAT rated (including zero rated) 
900 — 999 exempt from VAT 

Thus, for example, a nominal account code 100350 would represent a 

current asset which, if bought or sold, would be subject to VAT whereas 

code 400904 would represent an expense which is VAT exempt. It is 

necessary to distinguish between ‘exempt’ and ‘zero rated’. 

The purpose of this nominal account coding system is to enable the 

package to classify the nominal ledger accounts and determine 

whether they should appear in the balance sheet (option 7) or the 

profit and loss account (option 6) and also to determine whether a 

transaction should be entered into the VAT account, thus enabling the 

production of a VAT report on demand. 

A listing of all nominal accounts and their respective codes can be 

produced using option 3, see Figure 6.3. Reference to such a listing is 

always necessary when operating the sales or purchase ledger. 

Enter journal transactions (option 1) 

This option is used to record the company’s financial transactions 

which are not processed by either the sales or the purchase ledger. 

Once a suitable set of nominal accounts has been created, this option 

can be invoked to pay rent, electricity bills, clearing bills, or to record 

end-of-period adjustments such as depreciation of assets, accrual of 

rates and so on. This facility must NOT be used for paying suppliers’ 

bills, which must be handled through the purchase ledger; similarly 

cash received from customers must be put through the sales ledger. 

Wher this option is invoked, the system will list the last journal trans- 

actions entered, which should match the last journal transactions noted 

on the last audit trail. 

When making journal transactions direct to the nominal ledger, con- 

vention insists that credits are made to accounts that give and debits to 
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SSSSRSS SSCL TS Ses SPSS sess sss Sesser essssssssesssssle222sls22sres=--: 

BYTESOFT HOMIHAL LEDGER 
NOM TMAL ACCOUNTS 

Bykeshop Commuteriand 
2b Railway Arches 

18/10/81 Birmingham B5 4TD Page 1 

1 000010 LEASE Fized Assets 

2 000020 LEASE IMPROVEMENTS Fixed Assets 

3 000030 FIXTURES & FITTINGS Fized Assets 
4 000040 OFFICE FURNITURE Fixed Assets 
=) 100010 STOCK GF WIDGETS Current Assets 
4 100020 STOCK OF BOOKS Current Assets 
Te 100030° STOCK OF FAPER Current Assets 
8 100100 DEBTORS Current Assets 
y 106200 CASH AT BANK Current Assets 
10 100500 VAT GN PURCHASES Current Assets 
11 100600 RENT PAID IN ADVANCE Current Assets 
12 100410 RATES, IN ADVANCE Current Assets 
13 200100 CREDITORS Current Liabilities 
14 200110 DEFGSITS TAKEN Current Liabilities 
15 200500 VAT GN SALES Current Liabilities 
14 200400 PROVISION, TELEFHONE Current Liabijities 
17 200610 FROVISION, FROFESS, Current Liabilities 
18 200420 FROVISION, ELECTRIC. Current Liahilities 
Ly. 200650 PROVISION INCOME TAX Current Liabilities 
20 200700 STOCK, SUSPENSE Current Liabilities 
21 200010 CAPITAL Longterm Liabilities 
22 300020 LOANS Lonaterm Liabilities 
23 400010 WAGES & SALARIES Expenditure 
24 400020 EMPLOYERS’ NHI Expenditure 
25 400020 REFAIRS TO WIDGETS Expenditure 
24 400040 COST OF SALES Expenditure 
27 400050 INCOME TAX Expenditure 
28 400070 PETTY CASH Expenditure 
29 400100 ELECTRICITY Expenditure 
30 400110 TELEPHONE Expenditure 
ot 400120 ADVERTISING Expenditure 
32 400150 RENT Expenditure 
33 400140 RATES Expenditure 
34 400170 FROFESSIGNAL Expenditure 
35 400180 ENTERTAINING Expenditure 
34 460200 DEPRECIATION Expenditure 
37 500010 SALES, BROWN WIDGETS Revenue 
38 500020 SALES, BLUE WIDGETS Revenue 
eh? 500030 SALES, GREEN WIDGETS Revenue 
40 500040 SALES, KOOKS Revenue 
41 500050 SALES, PAPER ETC. Revenue 
42 500100 HIRE GF WIDGETS = Revenue 
43 500110 REFAIRS GF WIDGETS Reverius 
44 5005060 DELIVERY Revenue 
45 £00010 FAL, BROUGHT FORWARD Trading Account 
44 100420 FETTY CASH FLOAT Current Assets 
47 200760 WORK IN PROGRESS Current Liabilities 
48 500200 MR & CONTRACT Revenue 
47 300210 MR J CONTRACT hevenue 

Figure 6.3 Listing of the nominal accounts. 
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accounts that receive. Hence, for a £250 payment of rent, the cash at 

bank account is credited with £250 which it then gives to the rent ac- 
count which receives the £250 as a debit. For the payment of a 
number of cheques, a series of debits can first be allocated to the 
receiving accounts (rent, electricity, petty cash, etc.) and covered by a 
single credit to the donating account (cash at bank). 

Debit and credit transactions to the nominal ledger must always 
balance out and, in fact, this GBS journal transaction option does not 
permit a batch of journal transactions to be entered unless they do 
balance. At the end of a batch of journal transactions, an audit trail is 
automatically printed and the individual transactions are posted to their 
respective nominal accounts. As added security, if a printer is not con- 
nected, or connected but not on-line to the computer, the system is 
designed not to proceed. It cannot, therefore, accept journal trans- 
actions that would have gone unrecorded on hard copy. 

Sort nominal ledger file (option 2) 

This option sorts nominal accounts into ascending order of the ident- 
ifying 6 digit code. It is usually only exercised at the beginning, when 
setting up the accounts in the nominal ledger, but clearly the inclusion 
of anew account, or the deletion of an existing one, may mean the file 
needs to be re-sorted. 

Readers may note that the nominal accounts listing (Figure 6.3) indi- 

cates that four new accounts have recently been added to the end of 
the nominal ledger which have yet to be re-sorted. Nevertheless, the 
package will still operate correctly, whether the nominal accounts are 
sorted into categories or not. 

List triai balance (option 5) 

This option allows the user to obtain a listing, either on the screen or 

printer, of the balances of all the nominal accounts other than those 

with a zero balance. The nominal ledger will ALWAYS be in balance 

unless affected by some disaster such as a power failure or a corrupted 

disk. 
Figure 6.4, which presents a trial balance from the nominal ledger, 

shows clearly the balance between the company’s debts and credits. 

List profit and loss account (option 6) 

Assuming that the user of the GBS package has specified the nominal 

accounts intelligently and has observed the simple rules for classifying 
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BYTESOFYT NOMINAL LEDGER 

“PRO TS Eas oA 

Bykeshop Commuter iand 

Zb Railway Arches 

18/10/81 Birmingham iS 4Tb Fage i 

1 LEASE + 4,500.00, +f d Assets 
3 FIXTURES & FITTINGS . 297754006 +Fizxed Assets 

= STOCK OF WIDGETS + 15733.86, *Current A: 

4 STOCK GF BOOKS + 7 B49 Ib, «Current Assets 
7? STOCK OF FAFER - ’ 4,510.29, +Current Assets 
& DEKTORS ‘ 27 5644,43, Current Assets 
7 CASH AT BANK ‘ ' 20,633,197. Current Assets 
10 VAT GN FURCHASES ‘ 2y92e+506 «Current Assets 
11 RENT FAID IN ADVANCE. 500.00, +Current Assets 
12 RATES, IN ADVANCE + 220.00, «Current Assets 
13. CREDITORS ‘ ‘ 5,231,77.Current Liabiiities 
14 DEFOSITS TAKEN ‘ 200.00, +Current Liabilities 
15. VAT ON SALES + ’ 2,207,.61.-Current Liahilities 
16 PROVISION, TELEPHONE, ¢ 25.00,Current Liabilities 
17 PROVISION, PROFESS, . ’ 5,00.Current Liabilities 
18 FROVISION, ELECTRIC.. ‘ 13.00,Current Liahilities 
1¥ FROVISION INCOME TAX. ’ 129,60.Current Liabilities 
21 CAFITAL ’ ‘ £00.00.Longterm Liabilities 
22 LOANS ‘ ’ 7,990.00,Longterm Liabilities 
23 WAGES & SALARIES ‘ 404,70. » Expenditure 
24 EMPLOYERS’ NHI ‘ 45.20, «Expenditure 
25 REPAIRS TO WIDGETS , 162,10. «Expenditure 
24 COST OF SALES . 3,402.00, Expenditure 
28 ~FEDLY CASH ’ 35.70, +Expenditure 
31 ADVERTISING Gj 71.00, «Expenditure 
32 RENT ‘ 120.00, +Expenditure 
34 PROFESSIONAL. + 34.90, +Expeuditure 
35 ENTERTAINING ’ 12.78. +Expenditure 
37 SALES, BROWN WIDGETS, ‘ 127.10. Revenue 
38 SALES, KLUE WIDGETS . ’ 123.88.Revenue 
37 SALES, GREEN WIDGETS. ’ 1,097.02. Revenue 
40 SALES, KOOKS ’ ‘ 67,40, Revenue 
41 SALES, FAFER ETC, ‘ : 137,40. Revenue 
2 HIRE GF WIDGETS ’ * Z23434.00,Revenne 

43 REPAIRS OF WIDGETS . ‘ 112,00. Revenue 
44 DELIVERY ’ ‘ 62+80,Revenue 
45 PAL, BROUGHT FORWARD. ; 17,371,91.Trading Account 
46 PETTY CASH FLOAT ’ 78.42, Current Assets 
47 WORK IN PROGRESS ’ 580.00. Current Liabilities 
48 MR B CONTRACT ‘ ’ > 780,00. Revenue 

Figure 6.4 Trial balance listing from the nominal ledger. 
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the nominal codes into revenue, expenditure, fixed assets, current 

assets, etc., this listing will provide a most useful first attempt at a profit 
and loss account. Of course, it is most unlikely that such a listing could 

represent the company’s true trading figures, since the company’s ac- 
countant would almost certainly wish to” make adjustments for ac- 
cruals, depreciation and so on but such a listing does provide an excel- 
lent starting point. 

The profit and loss account shown in Figure 6.5 is drawn up from 
the revenue and expenditure accounts of the nominal ledger (see 
Figure 6.3) and includes figures on a month-to-date (MTD) basis to in- 

BYTESGFT NOMINAL LEDGER 

Profit #& Loss Account 

Eykeshop Commuterland 

2h Railway Arches 
18/10/81 Birmingham BS 4TD 

Revenue 

SALES, BROWN WIDGETS 57 

SALES, BLUE WIDGETS 123,88 ans) 425,88 

SALES, GREEN WIDCETS 1097.02 tbl, 523.02 

SALES, BOOKS 49.69 hes 3157.49 

SALES, FAFER ETC. 137.40 Led) 15512,40 

HIRE OF WIDGETS 2434,00 ay 8846.00 

REPAIRS OF WIDGETS 112.00 2 1400.20 

DELIVERY 42,80 2/ 540.80 

MR & CONTRACT 780.06 9.74 780.00 

49744,00 

Expenditure 

WAGES & SALARIES 404.70 

EMPLOYERS’ NHI 45,20 

REPAIRS TO WIDGETS 102.10 
COST OF SALES 3402.00 14610,30 

INCOME TAX +00 1297.40 

PETTY CASH 35.76 144.47 

ELECTRICITY +00 120.00 

TELEPHONE +00 150.00 

ADVERTISING 91.00 2461.00 

RENT 120.00 3 492.00 

RATES 
FROFESSIONAL 

ENTERTAINING 

DEPRECIATION 

87.74 18820,.77 S127. 

Frofit/Loss 10.04 17888.43 48.73 
100.00 34709,20 100.00 

Figure 6.5 Profit and loss account taken from revenue and expenditure 

accounts in the nominal ledger. 
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dicate the current trading position, and a year-to-date (YTD) basis to in- 
dicate the overall yearly trading position. A useful feature of the print- 
out is that percentages are evaluated. 

List balance sheet (option 7) 

Whereas the profit and loss account represents a company’s trading 
position for a specific period and is based on revenue and expenditure 
accounts, the balance sheet is based on the assets (fixed and current) 
and liabilities (current and long term) accounts of the nominal ledger. 

The balance sheet, therefore, is an indication of a company’s long- 
term financial standing and structure at a particular point in time. 
Figure 6.6 shows a balance sheet print out from the GBS package, 
which would again, form a very good basis for a company’s accountant 
to produce a final amended balance sheet. 

List VAT (option 8) 

This option extracts five quarterly summaries of the company’s VAT 
position as recorded through the VAT rated expenditure and revenue 
accounts. These will originally have been classified as VAT rated by the 
selection of the nominal ledger account codes (that is, codes ending 
000-899). Figure 6.7 shows the VAT report produced by the GBS 
package. It could be used as the basis of a company’s official VAT 
return. 

Print nominal statements (option 10) 

This option allows the user to examine the condition of any of the 
nominal ledger accounts at any time. The statement simply lists for 
each account: 

the balance brought forward 

the current month’s postings to the account 

the current balance resulting from these two 

End-of-month processing (option 11) 

For the nominal ledger, the end-of-month processing simply updates 
the balance brought forward in line with the current month’s postings, 
and then clears the latter. This processing also ages the balance- 
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RYTESOFT NOMINAL LEDGER 
BALANCE SHEET 

Bykeshop Commuter)and 
Zb Railway Arches 

18/10/81 Birmingham £5 4TD Fage 1 

Fixed Assets 
LEASE 4500.00 

FIXTURES & FITTINGS 

9275.00 

Current Assets 
STOCK OF WIDGETS 1733,80 
STOCK OF BOOKS FEEIIG 
STOCK OF PAPER 4510.29 
DEBTORS 2I4AALAS 
CASH AT BANK 420833.17> 
VAT ON PURCHASES 2323-50 
RENT PAID IN ADVANCE 560,00 
RATES, IN ADVANCE 220.90 

FETTY CASH FLOAT 78.42 

Total Assets 
Current Liabilities 

CREDITORS 5231.77 

DEPOSITS TAKEN (200-00) 

VAT ON SALES 2207.61 

PROVISION, TELEPHONE 25-00 

PROVISION, PROFESS. 5.06 

FROVISION, ELECTRIC. 15,00 

FROVISION INCOME TAX 129.40 

WORK IN PROGRESS (580.00) 

6832.78 

Longterm Liabilities 
CAF ITAL 100.00 
P&L, BROUGHT FORWARD 17291.71 

MTD profit 496,52 
SoS IE 17788.438 

LOANS 7900.00 

27888.43 

Total Liabilities 3472241 

Figure 6.6 Balance sheet taken from assets, liabilities and trading accounts in 

the nominal ledger. 

brought-forward date by one month (or period). Any reports required 

from the nominal ledger should obviously be produced before end-of- 

month processing. 
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RYTESOFT NOMINAL LEDGER 
VAT REPORT 

Bykeshop Commuterland 

2b Railway Arches 
18/10/81 Birmingham B5 4TD 

Period ending 06/81 09/81 f 03/82 06/82 

VAT-rated goods bought +00 4,173.37 9 +00 +00 

VAT paid out +00 35470 , +00 

VAT-rated goods sold 16,277.20 44,164.00 

VAT collected 573.60 

Figure 6.7 VAT report extracted from VAT rated revenue and expenditure 
accounts in the nominal ledger. 

Sales ledger (main menu, option 2) 

The sales ledger option offers a menu with eleven further options 
which are: 

enter sales invoice transactions, print and post 
enter cash received, print and post 
enter credit notes sent, print and post 
list customers’ names and addresses 
maintain customer file 
list aged debtor report 
list customer statements 
end-of-month processing : 
sort customer file 

10 sales analysis 
11 customer invoice listing 

OONADOABWHH 

print = print audit trail 
post = post to customer account and nominal accounts 

The various facilities offered by the sales ledger are dealt with in the 
sequence in which they would normally be used. 
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Maintain customer file (option 5) 

This option allows the user to: 

create a new customer record 

update existing records with changes (of address, telephone, etc.) 

delete existing customer records (only if the account balance is zero) 

As with nominal accounts, each customer record is identified with a 
six digit code and, whilst it is not necessary to allocate codes to 
customers in a logical fashion, since the customer records can be 
sorted in ascending order of the record code using option 9, it is 
sensible to allocate codes on the basis of some categorisation. It is also 
possible to create up to ten separate categories of customers by 
allocating codes in the range 000000—999999 to the first category, 
100000—199999 to the second category and so on. Sensible 

allocation of codes to customer records at the initial stage results in a 

much meaningful sales analysis report (option 10) because category 

subtotals can be produced (see page 142). 

It should be noted that this option only allows ‘static’ information 
such as address, telephone number, contact, etc. to be entered into 
the customer record. Financial (‘live’) information can only be entered 
into the account section of the record via the appropriate invoice trans- 

action or the cash received or credit notes received options — all of 

which will ensure the printing of an audit trail and also postings of 

balanced credits and debits to the nominal ledger. 
An existing customer record may only be deleted if the account 

stands at zero. In practice a deleted record will be removed from the 

sales ledger (and further space made available) when the file is next 

sorted. 
Having created and sorted customer records, option 4 allows the 

user to print a list of all customers (see Figure 6.8). Such a list is used to 

identify customers for processing invoices, etc. 

Some packages identify customers/suppliers by alpha-matching 

rather than, as here, by unique number codes. Alpha-matching, 

usually uses the first three characters of a name to identify the required 

customer/supplier. Although this may make a package appear slightly 

easier to operate initially, this non-unique coding system does intro- 

duce a certain inefficiency into the functioning of the package. 
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BYTESOFT SALES LEDGER 
CUSTOMER LisTrTinG 

Bykeshop Commuteriand 
Zb Raliway Arches 

18/10/81 Birmingham E5 4TD Page 1 

200010 JONES THE WIDCET LTD 100010 HIT & RUN (1980) LTD 

5 GAS STREET 5 GREEN VALLEY 
CHELTENHAM CARDIFF 
GLOUCS, CES 4TT CA4 2S) 
0433-23232 054-332-3456 

3 200030 SLOWPAY KROS LTD, 4 190020 QUALITY CARPETS LTD 
GOVERNMENT HOUSE 119 MAYORS WALK 
PLUSH STREET ALLINGTON, NORHTANTS 
WIPLEY, CAMBS, 

036-789-1111 9332-77468 

100052 J.T.ASFIN & SON 6 100040 EBAXTON FUELS LTD, 
JUBILEE HOUSE SHERWOOD LODGE 
ST IVES, CANES KENNINGTON, CAMBS 

0774-99775 0442-77887 

100070 LINCS COLD STORES & 200020 FETER JONES NURSERIES LTD 
TENFLE MEAD “ABBEY ROAD 
FARLEY, NOTTS KESTEVEN, LINCS 

9B-46447 0442-54432 

200050 WHITMORE BUILDERS LTD. 10) 200070 MORGAN BROS 
22 WESTBOURNE ROAD UNIT 7a 
STAUGHTON, LEICS LITTLE END, MORETON 

0311-4279 3342221 

300020 EYTESHOP (GRIMSBY: LTD 12 300040 &, HENRY & SON LTD, 
MOUNTAIN WALK 14 FOSTER AVENUE, 
GRIMSBY GRANTHAM, LINCS, 

400016 TAYLOR BROS (BUILDERS) 14 6000360 APRIL COLD STORES LTD 
THE BUTTERLEYS 15 MERVIEW ESTATE 
KIRTON, LINCS DODDINGTON, LINCS 

0332-12111 . 0645-21334 

700030 DAMFROOF LTD 14 700040 JONES & SON 
CHAPEL STREET FLAGUE HOUSE 
BUCKDEN, HUNTS MOREID ROW 

Figure 6.8 Customer listing. 
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Enter sales invoice transactions (option 1) 

This option is routinely used to record all manually raised sales invoices 
sent to customers or, where an automatic facility for raising invoices on 

the customer is available, retaining details of those invoices. 

Before using this option the operator needs: 

a listing of customers’ addresses created by option 4 (see Figure 6.8) 

a listing of all nominal accounts created by main menu, option 3 
(see Figure 6.3) 

As each item of information from a sales invoice is entered it will be 

necessary to identify which nominal revenue account is to be credited 
such as: 

sales 

hires 

repairs 

delivery 

VAT on sales etc. 

To balance the nominal ledger, the total value of each sales invoice will 

be debited to the debtors account. 

Having identified the customer, the system informs the user of the 

number of the last sales invoice processed, which should tally with that 

produced by the last sales invoice audit trail. This check should ensure 

that sales invoices are never processed twice. 

Identification of the customer to whom an invoice is to be sent via his 

listed identification number produces the following information on the 

screen: 

customer’s name and address (for final identification) 

date and amount of last payment received 

sales turnover, year-to-date 

While sales invoices need not be entered in numbered sequence, in 

practice it is sensible to adopt such a discipline as an additional 

safeguard against duplicate entries and omissions. As the amount of 

each item on the sales invoice is entered, together with its associated 
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nominal revenue account code, the current invoice total will be shown. 
Should this check total not eventually match that on the manually 
raised sales invoice, the user can make the requisite alterations or, if 
the original invoice was incorrect, a corrected invoice can be sent to the 
customer. 

When a batch of sales invoices has been entered, a printed Audit 
Trail is produced, the customers’ accounts debited and appropriate 
balanced postings made to the nominal ledger (see Table 6.1). 

Enter cash received (option 2) 

This option allocates cash received from customers against previously 
posted sales invoices. Once a customer is identified, through his or her 
number, all the outstanding sales invoices posted to that customer are 
shown. The computer’s cursor can be moved freely over the amounts 
displayed and with this facility the user can decide which previously in- 
voiced amounts are to be covered by the cash payment received by hit- 
ting the ‘P’ (post complete) key when the cursor is opposite an amount 
to be cleared, or by keying in a specific amount in the case of part- 
payments. ‘ 

After this, yet another audit trail will be printed, customers’ accounts 
credited and postings made to the nominal ledger. 

Enter credit notes sent (option 3) 

This option allows the user to issue credit notes to customers against 
items identified on previously raised invoices in much the same way as 
for cash received (option 2). 

Table 6.1 summarises how the various accounts in the sales and 
nominal ledgers should be credited and debited, as a result of the 
transactions made using options 1, 2 and 3, in what is — in effect — a 
triple entry accounting system. 

List aged debtor report (option 6) . 

This option produces an extremely useful report which breaks down 
debtors by age of debt over the last four months. Within the GBS 
package one can either opt for a complete list of all debtors or a selec- 
tive list of debtors of more than a certain age (for example, owing over 
90 days) or owing more than a certain amount (for example, owing 
more than £1000). The report also identifies when each debtor’s last payment was made. The full aged debtor report, an example of which 
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is shown in Figure 6.9, also gives the percentage breakdown of the 
debt over the last four months (the fourth month including debts of 

four months or older). 

Table 6.1 Account transactions for sales and nominal ledgers 

Sales Payment Credit note 
invoice received send 

Sales ledger Customer accounts debit credit credit 

Nominalledger Sales (revenue) credit 
Accounts Bank (current assets) debit 

Returns inwards (revenue) debit 

Debtors (current assets) debit credit credit 

BYTESOFT SALES LEDGER 
AGED DERTOR REFORT 

Eykeshop Commuterland 

2b Railway Arches 

Eirmingham ES 4TD 

18/10/81 File generation 

HIT & RUN (1980) LTD 3017.40 0 / 3 3587.75 

( 5000.00 paid on 15/10/81) 

= 

JONES THE WIDGET LTD 1720.00 2457 00 2904.83 6182,83 

( 124.78 paid on 14/05/81) 

SLOWPAY BROS LTD. ¢ 1283.20 4509.85 

4 
BRAXTON FUELS LTD. ) +0 +00 12352,.00 

14 
JONES & SON ( +00 $21.00 1521.00 

Totals: 4,737.40 497 4S 8,407.83 27 4444.43 

Fercentage breakdown 15.98 282 100,0 

Figure 6.9 Aged debtor report from the sales ledger. 
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List customer statements (option 7) 

This option allows the user to produce a statement of the current 
standing of any customer’s account. This can be displayed on the com- 
puter screen (in response to a customer’s telephoned query, for 
example) or can be printed and sent to the customer (at the end of a 
month). Statements can be produced either for individually identified 
customers or for all customers and indicate amounts owed for more 
than 90 days, 60—90 days and currently. 

When customer statements are printed, the printing can be tailored 
to fit either pre-printed continuous stationery or to produce its own 
letterhead on blank continuous stationery as in the example shown in 
Figure 6.10. 
From discussions with those who have successfully implemented a 

sales ledger system on a microcomputer, it appears that the greatest 
boon is the ability to produce all customers’ statements in a matter of 
minutes rather than over several days. 

End-of-month processing (option 8) 

This option removes all fully cleared sales invoices, payments received 
and credit notes from the customer accounts in the sales ledger and 
also ages all debts with respect to the system date. Like most good 
ledger packages, the GBS system operates around an open-order 
discipline which only allows invoices that have been completely 
covered by a payment, and which from the system’s point of view are 
therefore now only of ‘historic’ interest, to be cleared from the account. 
Readers should be wary of ledger packages which claim to be open- 
order or open-item but are essentially based on a brought forward 
balance. 

Any reports required from the sales ledger should be produced 
before this option is invoked, as should the monthly backup disk. The 
GBS end-of-month processing does not produce any printout, but 
takes several minutes to run as clearanées are made and files reorgan- 
ised. 

Sales analysis (option 10) 

If a sensible allocation of customer code numbers has been made when 
establishing customer records (see page 137) the sales contribution of 
different categories of customers can be readily identified from the 
customer analysis report produced by this option, an example of which 
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is shown in Figure 6.11. In this particular example, only four of the 

possible ten customer categories that can be identified through the 

code numbering system of the GBS package have been utilised. 

BykKeshop Commuter tand 

Pho Raidwayw Arches 

Birmingham EBS 4TD 

Shel habe Mey Nest 

SLOWPAY BROS LTD, 
GOVERNMENT HOUSE 
PLUSH STREET 
WIPLEY, CANES, 

4,509.85 
40-90 Days 1,288.20 

Current 544.80 Total due : 6,342.85 

Date Invoice 

04/03/81 
14/05/81 
23/03/81 
31/08/81 
18/10/81 

Amount 

1,421.40 
1,343.45 
1,245.00 
1,288.20 

544,80 

Credited 

+00 
+00 
+00 
+00 
+00 

Baiance 

1,421.40 
1,843.45 
1,245.00 
1,298.20 

544,80 

Fiease pay this amourterererst 4,442.85 

BYTESOFT SALES LEDGER 

CUSTOMER ANALYSES REPORT 

Bykeshop Commuteriand 

14/10/81 

100600 to 179797 
200000 to 299979 

300009 to 379997 

700000 to 797979 

Zb Rariway Arches 

Kirmingham B5 47 

21, 1k5. 35 
14,014.44 
1,435.80 

Figure 6.11 Summary of sales made to categories of customer. 

1 
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Customer invoice listing (option 11) 

This option prints a summary listing of all outstanding sales invoices 
(see Figure 6.12). This would generally be produced only for internal 
use. 

Purchase ledger (main menu, option 3) 

The operation of the purchase ledger is similar to the sales ledger 
(already described) except that it deals with ‘purchases’ not ‘sales’, 
‘suppliers’ not ‘customers’ and ‘creditors’ rather than ‘debtors’. Because 
the operation of the two ledgers is so similar, I shall merely list the 
menu of the purchase ledger. 

The purchase ledger option offers a menu with eleven further op- 
tions which are: 

enter purchase invoice transactions, print and post 
enter cash paid, print and post 
enter credit notes received, print and post 
list suppliers’ names and addresses 
maintain supplier file 
list aged creditor report 
list supplier statements 
end-of-month processing 
sort supplier file 
purchase analysis 
supplier invoice listing POUWOANDUAPWNHH to 

print = print audit trail 
post = post to supplier and nominal accounts 

The setting up, and weekly and monthly operations follow the same 
lines as those of the sales ledger. * 

Conclusion 

This chapter has dealt with the accounting and other facilities offered 
by a fully integrated ledger package with sales, purchase and nominal 
ledgers. Where a stand-alone sales or purchase ledger is used, the 
facilities provided are obviously much the same as the sales and pur- 
chase elements of an integrated system. But, as stand-alone ledger 
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BYTESOFT SALES LEDGER 
CUSTONER INVOTCE LISTING 

ERykeshop Commuterland 
2h Rariway Arches 

18/10/81 Birmingham BS 4TD 

Invoice Amount 

HIT & RUN (1980) LTD 14/05/81 144 572.15 
15/10/81 1213 3,017.40 

3,589.75 

17.48 
491. 27 
611,80 
418,03 
248,20 

2,457.00 
1,720.00 
4,193.83 

JONES THE WIDGET LTD 04/03/81 
10/03/81 
22/03/81 
14/05/81 

14/05/81 

24/08/81 

15/10/81 PIU ON OO Ut 

SLOWPAY EROS LTD, 3 04/03/82 K 1.421.40 

14/05/81 1,843.45 

23/03/81 1,245.00 

31/08/81 ved: 1,288.20 
5798.05 8 

KAXTON FUELS LTD. 4 23/0978). 2 12,952.00 
12,552.00 

JONES & SON 4 23/03/81 ay 1,521.00 

yo21,00 

Figure 6.12 Listing of outstanding sales invoices. 

packages are not required to send postings to a nominal ledger, they 

are somewhat easier to operate. Invoices are treated as single trans- 

actions and do not usually have to be broken down into individual 

elements. 

However, the additional effort required to incorporate a ledger of 

nominal accounts together with either or both a sales and purchase 

ledger in a well designed integrated microcomputer package, is well 

rewarded by the wealth of information as to the operating company’s 

financial structure and standing that it provides. 

The practical operation of an integrated ledger system tends to 
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revolve around daily, weekly and monthly transactions which are 
typically as follows. 

Daily 

Maintain sales and purchase ledger, if necessary, by adding any new 
accounts or changes of address. (It is not necessary to re-sort accounts 
and, in practice, since the operator(s) of the system generally become 
accustomed to associating customers and purchasers with particular 
identifying account numbers it is not sensible to be continually re- 
sorting and, hence, destroy this relationship.) 
Enter sales invoices 
Enter credit notes sent 
Record cash payments received 
Take backup record if frequency of transaction warrants 

Weekly 

Enter suppliers’ (purchase) invoices 
Enter credit notes received 
Record cash payments made ; 
Enter outstanding journal transactions for petty cash, etc. 
Print aged debtor report 

Monthly 

Print and send all customer statements 
Print aged debtor report 
Print sales invoice listing 
Print sales analysis 
Print aged creditor report 
Print profit and loss and balance sheet to check for adjustments 
Enter journal entries to nominal accounts to adjust 
Print final profit and loss report and final balance sheet 
Perform end-of-month procedures on all three ledgers. (The end-of- month procedure appears as an option on each GBS ledger menu only because the sales and purchase ledgers can be used as stand-alone 
packages.) 



CHAPTER 7 

Stock Control 

Stock-control packages 

Stock control versus stock recording 

As can be seen from the survey of microcomputer applications 

packages (Figure 1.16) stock control appears to be the most popular 

single area of application of microcomputers at the moment. While 

most packages currently on offer are referred to as stock control, a very 

large majority are strictly speaking stock recording packages. My in- 

terpretation of the difference between the two is that, in the former, 

parameters which control the level of stocks, such as re-order levels, 

replenishment quantities, etc., are automatically updated in line with 

changes in demand, that is, an element of forecasting is a prerequisite. 

In stock recording, such parameters have to be set manually by the 

user and would, therefore, fail to control stocks effectively if demand 

were to change dramatically. 

If forecasting is incorporated in a package, allowing true stock con- 

trol, more information needs to be stored per stock record, which 

reduces the number of individual stock items that can be accommo- 

dated. 

Having made my point about the distinction between stock control 

and stock recording, | shall, nevertheless, bow to market pressures and 

conventional usage and throughout this chapter call both ‘stock con- 

trol’! 

Stand-alone versus integrated packages 

Stock control packages for microcomputers can be either stand-alone 

or, to varying degrees, integrated. A stand-alone package simply 

controls the movements of stock and has no means of communicating 

with sales or purchase ledgers or aiding other management functions. 
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An integrated package is designed to communicate with either one or 
several of these functions and, where integration is partial, the most 
common link is to a purchase or sales ledger package. A link with the 
purchase ledger could provide for the automatic raising of replenish- 
ment purchase orders (if, say, an allocation of stock causes a re-order 
level to be broken) and with a link to a sales ledger, an allocation of 
stock could automatically trigger a sales invoice. 

Most of the stock control packages on the market can be obtained in 
a stand-alone form or integrated. As I warned in an earlier chapter, 
any later integration of a stand-alone system with other packages is a 
major undertaking and it is, therefore, sensible to think well ahead in 
making the initial choice (see Chapter 2). Any degree of integration in- 
creases the number of disks required, which is an operating disadvan- 
tage. However, because all stock control packages require a file of sup- 
plier records which is also required for a purchase ledger, the inte- 
gration of these two functions causes only a marginal reduction in the 
number of stock items that can be covered. This accounts for the 
relative popularity of this form of integration. 

Stock control packages on the market which can stand alone (most 
of which can alternatively be integrated to varying degrees) have been 
written by TABS, CPS, ANAGRAM, OMICRON, Beam, MICROBITS, Bristol 
Software Factory, Triumph-Adler, Compact, Mediatech, Bytesoft 
Systems, Tridata Micros and many others. The examples shown in this 
chapter are produced by the stock control package written by Anagram 
Systems of Horsham. 

Initial suitability of stock control packages 

All stock control packages operate around a fixed record design for- mat. It is, therefore, essential to ensure that the information for each stock item to be stored can be accommodated within that format. While software houses may be prepared, for instance, to increase the stock code from ten characters to twelve, such a change might well re- quire further changes in the design of the package, all of which will have to be paid for. ‘ 
As well as accommodating the information required for a single stock item, it is obviously also essential that a stock control package must be able to accommodate the likely maximum number of stock items to be controlled by the system, together with their associated stock movements. In practice, the number of items to be held will con- trol the number of floppy disks needed. A rough estimate can be made 
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by assuming that 350-500 individual items can be accommodated 
per 100 kbytes of disk storage, Table 7.1 gives a rough idea of that 
relationship in terms of operational disks. 

If more than two 5 inch disks are to be used, additional hardware 

(disk drives) will be necessary if direct access to all items is required. 

With daily backup disks (see page 11 for details of backup security) , 

the actual number of disks to operate the system could be five times the 

number selected from Table 7.1, and on top of that there would have 

to be twelve monthly backup disks. Thus to control 6000 stocked items 

with four disks operating simultaneously, some 30 floppy disks could 

be required, which shows why, at this level, it is sometimes preferable 

to opt for an admittedly much more expensive hard disk system. 

Table 7.1 Disk requirements as a function of items to be stocked 

(assuming an average of one purchase order and two allocations, 

or issues, per item per month) 
ee 

Disk configuration Number of items Number of suppliers 
ee Te EI ———————————————eee—— 

1x 51/4" disk 1500 200 

2x54" disks 2700 250 

3x 51/4" disks 4400 300 

4x 51/4" disks 6000 400 

2 x 8" disks 8000-10000 500 

1 x Winchester 

hard disk 30000 1000 
ee 

Setting up a stock control system 

Figure 7.1 shows diagrammatically the file structure of a typical 

microcomputer stock control package. Before it can be put to use, all 

the information for the records within these files will have to be 

transferred from the existing manual system — and for 3000 items, the 

entry of this information could well occupy someone full-time for a 

week to a fortnight. 

Having decided how many disks are needed, and having prepared 

or formatted the requisite number of new disks (see page 10 for for- 

matting procedures), the sequence of entering information would 

usually be as follows: 
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General 

Enter company information, that is, the name, address, etc. of the 

company operating the stock control system. 

Enter print facilities. Because a variety of printers might be used, the 

package must be told what type of printer is connected and in 

particular if a line-feed is required from the package. Details of how 

many lines can be printed per page will also have to be specified. At a 

normal printing of 6 lines to the inch, for 11 inch paper this cannot be 

greater than 66 and the norm is 60. 

Supplier records 

Each supplier will have his own individual record including information 

such as address, telephone number and possibly person to contact. To 

cut down on storage and to improve the package’s efficiency, each 

supplier record is allocated a supplier code (either a number or 

alphanumeric abbreviation of the supplier’s name) and references to 

suppliers from the stock records will be via this code. 

Figure 7.2 shows a list of suppliers together with their allocated sup- 

plier codes, which in this case are numbers. 

Stock records 

The bulk of the information required by a stock control package will be 

for the individual stock records. While most of this information will be 

available from the existing manual system, it is sensible to perform a 

stocktake at the time of changing over from the manual to 

microcomputer-based system to ensure, in particular, that the figures 

entered for the quantities in stock, etc. are an accurate representation 

of the real life situation. 

Figure 7.3 shows a typical record where 

free stock — represents the stock free to be issued and is equal to in 

stock plus on order minus allocated (i.e. 27+4-30=1) 

in stock — represents the actual physical stock held in stores and 

which, because it has been paid for by the stockist, represents capital 

tied up in stock 

on order — the amount of stock already ordered from suppliers 

which has yet to be delivered 
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Printed: 14 May 1981 SUPPLIER NAMES AND ADDRESSES Fage 1 

Supplier: 001 Name : Commodore Husiness Machines 

Address : 618 Leigh Road 
+ Slough 

: Kerks 

Post code: BG2 3TR 

Telephone: 0745-98321 
Contact +: Julie North 

Suppliers 002 Name ? Anadex Printer Co Ltd | 
Address : Ezhal) Trading Estate | 

: Slough 
t Bucks 

Post code: BU3 iCF 

Telephone: 0981-4547 

Contact : Raymond Higgins 

Supplier: 003 Name : Software Services Limited 
Address : 12 The Green 

> Bal) sover 

? Kent 
Post code: KE3 1SD 
Telephone: 0987-7454 

Contact : Jane Frisbey 

Supplier: 004 Name : XYZ Electronics Ltd 

Address : 45 North End Road 
> Newbury 
: Hants 

Fost code: HF2 iCF 

Telephone: 0975-54545 

Contact : Penelope Arbuthnot 

Supplier: 005 Nawe : Krown's Multi-cables Ltd 
Address : Unit 4 

: Marley Trading Estate 
: Teiford 

Fast code: TF2 1CF - 

Telephone: 032-74448 
Contact : John Brown 

+++ END OF FRINT +++ 

be 
Figure 7.2 List of suppliers with allocated supplier codes. 
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Printed: 16 May 1981 STOCK CARD PRINT 

Stock item: cbm6032 32k 12 ine computer 

Free stock: 1 In stock: 27 On order: 4 Allocated: 30 

Last activity : 10 May 1981 Minimum level : 10 Lead time days: 

Bin / Location: Maximum jevel : 30 Cost price + 700,00 

Supercedes Re-order level: 15 Selling price : 875.00 

Superceded hy : Re-order qty 3 15 VAT. rate = 45 . 

. 

. Quantity desc 

Main Supplier : 001 Name + Commodore Business Machines 

Address : 818 Leigh Road 

: Slough 

: Berks 

Fost code: BG2 3TR Lead time days: 

Telephone: 0765-98321 Cost price + 700.00 

Contact : Julie North 

Girder date Reference Ordered Sup. Date due Received Total value Qty.0/S 

Balance Out 

i May 1941 BALANCE Raiance C/F 700.00 27 7 

10 May 1981 abciZz3 Order received 700 00 & 33 

10 May 1961 123454787 Allocation sent 895.00 4 27 

10 Nay 1761 outl Stock out 895,00 2 25 

10 Hay 1981 STOCK-TAKE Stocktake (in) 700.00 ie 27 

Required Reference (uantity Centre Issued Total value ty.o/s 

123456789 

2 May 1981 asd 

+++ END GF PRINT +++ 

Figure 7.3 Typical stock record. 
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allocated — allocations which have been made against enquiries, 
etc. and for which confirmatory orders are awaited 

minimum and maximum stock levels — these are used to specify the 
acceptable levels of in stock. Stock items with in stock levels above 
the maximum or below the minimum will be highlighted in a stock 
level highlights report and, for this package, within the stock record 
itself 

re-order level — used to trigger the placing of purchase orders with 
suppliers when the free stock falls to, or below, this level. In a stand- 
alone stock control package, purchase orders are not raised 
automatically but the indication that a purchase order should be 
raised is signalled through a stock level highlights report and, for this 
package, within the stock record itself 

re-order quantity — the quantity normally purchased to replenish 
stocks 

cost price — the price at which stock is purchased. Many stock con- 
trol packages allow for several cost prices and evaluate stock capital 
at an average price 

selling price — the price at which goods are valued when issued 
from stock 

In the example stock record shown, the free stock figure of 1 would be 
highlighted on the VDU screen since this is lower than the re-order level 
of 15. However, the in stock figure of 27 would not be highlighted 
since it is neither higher than the maximum level of 30 nor below the 

_ minimum level of 10. 

Day-to-day transactions 

The day-to-day transactions of a microcomputer-based stock control 
system are essentially concerned with stock movements, on very much 
the same basis as in a manual system. The big advantage of the 
microcomputer-based system — apart from its overall speed and its 
ability to store the data compactly on disks — is that, if any potentially 
illegal transactions are entered, the system immediately reacts and indi- 
cates why that proposed transaction just is not possible. Where correct 
information is entered into the stock control system which sub- 
sequently requires cancelling (for example, an allocation made to a 
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customer who subsequently cancels) or where incorrect — but not 

illegal — information is entered (for example, an allocation is made 

against the wrong stock item), the design of the system must allow cor- 

rections to be made easily. Indeed, if the operator does not know, for 

example, to which stock item a piece of information relates, the system 

should be able to allocate this to a ‘floating’ location simply to allow the 

as yet unidentified information to be made available to the system. Ata 

later stage, hopefully, the correct location will be identified and the in- 

formation transferred to that location from the ‘float’. 

As Figure 7.3 shows, day-to-day transactions may be concerned 

with: 

purchase orders — essentially recording that they have been placed 

and later that the goods are received. These records, therefore, 

represent the input to the stock control system 

allocations — essentially recording the allocation of stock to poten- 

tial customers and the subsequent despatch of those orders. These 

records, therefore, represent the output of the stock control system 

movement — essentially recording the results of the stock balances 

replenished by purchase orders and depleted by customer allo- 

cations. To these must be added miscellaneous movements, such as 

corrections due to stocktaking. These records, therefore, represent 

the current state of the stock control system 

End-of-month processing (alternatively referred to as start-of- 

month processing) 

Because of the relatively limited amount of disk storage space available 

on microcomputer systems, it is essential for such systems to remove 

non-essential information on a regular basis. This purging of the system 

usually takes place at the end of a month (or planning or accounting 

period) and essentially involves running an end-of-month program 

which removes any information which is now historic rather than cur- 

rent and which is, therefore, not essential for further day-to-day trans- 

actions. 

Thus an allocation made to a particular customer which was then 

followed by a withdrawal of stock against that customer’s subsequent 

purchase order is (provided the quantities match exactly), as far as the 

system is concerned, of no further interest. Thus, both the original 

allocation and the subsequent withdrawal can be erased from the 
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allocation record to make space for future allocation transactions. If the 
allocation and withdrawal figures do not match (as would occur with a 
partial fulfilment of a customer’s order), the information obviously re- 
mains current and would not be removed by an end-of-month pro- 
cessing. 

Similarly, information on purchase orders for which goods are 
subsequently received can be removed from the system if the quan- 
tities involved match exactly. If the quantities do not match (as in the 
case of a partial delivery against a purchase order) the information con- 
tinues to be current and must, therefore, be retained on the relevant 
purchase order record. 

Information deleted from both the purchase order and allocation 
record can also be removed from the stock movement record. 

Before performing an end-of-month processing, it is absolutely 
essential to produce a backup copy of the stock control system on the 
last day of the month. In practice, this can best be achieved by 
withdrawing the relevant daily backup disks from the system and 
replacing those disks with new backup disks. Thus, if the end-of-month 
occurred on a Friday, the Friday backup would become the end-of- 
month backup disks and the following Friday a set of new disks would 
become the Friday backup set. Such a procedure ensures that all daily 
backup disks are eventually withdrawn to become monthly backup 
disks, and thereby limits the number of times an individual disk will be 
used (which in practice should not exceed fifty or sixty). 

The end-of-month backup disk represents the state of the stock con- 
trol system at that point in time. If the stock control system sub- 
sequently crashes (due to a disk failure, etc), the latest end-of-month 
disk will be the backstop from which the current state of the stock 
control system can be re-established. If any reports are required from 
the stock control system, these must be produced either before end-of- 
month processing is undertaken, or later from the end-of-month 
backup disk. 

Reports available 

With a microcomputer-based stock control system containing infor- 
mation on up to 6000 items, one of management’s main concerns is to 
be able to take rapid and effective decisions for those stock items 
requiring action. The microcomputer-based stock control system’s 
ability to produce exception reports of various kinds can, therefore, 
become a very powerful tool in effecting such ‘management by 
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exception’. Some of the reports produced by the ANAGRAM stock 
control package are described here. 

Stock level highlights report 

This report lists all the stock items held on file for which: 

the free stock figure is less than the re-order level and, hence, a pur- 

chase order to replenish stocks should be raised 

the in stock figure is either greater than the maximum or less than 
the minimum figures previously set 

In the stock level highlights report shown in Figure 7.4, item 
ad1981 has been included because the in stock figure of 4 is less than the 
minimum of 7. Item cbm76767 is included since the in stock figure of 
15 is above the maximum of 10. Since no items appear on this report 
indicating a free stock figure below that of the re-order level, one can 
assume that no items are in need of replenishment and, hence, that no 

purchase orders need to be raised. 

Stocktaking report 

This report, shown in Figure 7.5, indicates the amount of stock for 

each item which the stock control system has recorded as being in 
stock. It includes a blank column for actual in stock values to be re- 

corded manually, a task made easier if bin location information is 

available. Once any discrepancies between the recorded and actual 

figures are established, the recorded figures must be brought into line 

with the actual by effecting a miscellaneous stock movement which 

would not appear either as a purchase or an allocation. 

Outstanding orders report 

This report lists all the stock items for which purchase orders have been 

placed with a specified supplier and from whom goods have yet to be 

received in full. The outstanding orders report, therefore, can be used 

by a purchasing department as an action list for chasing suppliers. In 

the report shown in Figure 7.6, because the value of outstanding 

orders is also given, this indicates the company’s future financial com- 

mitment to stock. 
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Printed: 14 May i981 STOCK LEVEL HIGHLIGHTS Page 1 

Stock item Kin no Qty desc Re-order Minimum Maximum In stock Free stock 

adiyé1 each ie 7 a 

cbm7 4747 each 5 2 10 

+++ END OF FRINT +44 

Figure 7.4 Stock level highlights report. 

Frinted: Zi May 1961 STOCKTAKING LIST Page 1 
a ae Se ea a os mom ban oe aw Sn mn ts ot (ses nt mon ask tas Ss el wy vv avr Oe oe Dow Uo eed bs ses oom om | 

| 

Recorded Actual 
Stack item Description Qty desc Hin/Loc In stock in stock | 
ea a a ea RS ee Ses 

Al23434787 Clever Word Fackage each 4 | 
adi?gi IEEE Cable Bach 18 
bcf#100009 Payroll Package each 1 
bgh23343 = Network cable system each 0 
hvf544444 — TEEE/Centronics Interface unit 2 

C10 Cassette in Packs of 10 packs 18 
C2N assette Unit unit 4 
C30 Cassettes in Facks of 10 packs ly 
chm4oi4 40 col PET, 4k in ROM wit 4 
cbm74767 $032 Brochure each id 

chmso3z 32k 12 ine computer 14 
chm8050 dual floppy disk unit unit 12 
M42 Midelectron Faper Tape St unit i) 
swqés446 40 column printer unit 1 
WX487 1 X-Y Plotter wit 0) 

yte74747 = 22 inch monitor unit unit i 

+++ END OF PRINT +44 

Figure 7.5 Stocktaking list. 
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Printed: 16 May 1781 QUTSTANDING ORDERS Page 1 

Supplier: 001 Commodore Kusiness Machines 

Date of Date Qty. “Order Qty. Gutstanding 

Stock item Order ref. Order due desc, qty 0/5 order value 

chm8032 ahc123 10May81 10 4 280000 

cbad032 ucsd5é6 iamay6l Ol Junél 15 15 10500,.00 

Total outstanding order value 13300 00 

+++ END OF PRINT +++ 

Figure 7.6 Outstanding orders report. 

Printed: 21 May 1981 QUTSTANDING ALLOCATIONS 

Allocation Date Cost Qty» Quantity Quantity Gutstanding 

reference reqired centre desc, required issued alloc value 

8123454789 Salf Tech 4Jundl 

adivéi Gas Bd 3duné1 

bcf100007 = Brit Gas 7Jundl 
bvf544444 = BLM 7Jundl 

chn74747 = Brit Ley 7Jun1 

Total outstanding allocation value 

+++ END OF PRINT +++ 

Figure 7.7 Outstanding allocations report. 



160 Stock Control 

Outstanding allocations report 

This report lists all the stock items for which customer allocations have 
been made but for which a confirmatory customer order has yet to be 
received, or the quantity issued is less than the quantity required. As 
such this report can represent an action list for the sales department. As 
shown in Figure 7.7, the value of the outstanding customer allocations 
is an indication to the accounting department, in particular, of the pro- 
spective sales that have yet to be converted into firm orders and, 
hence, cash payments to the company. 

Stock valuation analysis report 

This report, shown in Figure 7.8, lists each stock item, together with in 
stock figures, the item’s cost value (in stock x cost price) and the item’s 
selling value (in stock x selling price). The total cost value and total 
selling value represent respectively, money tied up in stock and poten- 
tial sales (or issues). 

Stock movement valuation analysis report 

This report, shown in Figure 7.9, gives the value of stock items moved 
in and out of stock since the start of the month (period). Issued at the 
end of a month (period), it shows the difference between the selling 
value of stock issued and cost value of stock acquired, that is, the 
operating profit of the stock system. 

Inactive stock report 

Sometimes referred to as a slow movers report, this lists items for 
which there has been no stock movements — in or out — since a date 
specified by the user. Such a report identifies those stock items that 
have either become or are rapidly becoming obsolete and thus pro- 
vides valuable information to prevent the retention of redundant stock. 
If it is decided to delete these items from the stock control system, a fic- 
titious withdrawal of stock will have to be made before the system will 
allow the item to be actually deleted. . 

Cost centre reports 

Where a system of cost centres is in existence, many of the reports 
already described can be restricted to the stock items associated with a 
particular cost centre. A similar facility is provided in some packages 
for stock items associated with product groups. 



Future trends and developments 161 

Printed: 21 May 1981 STOCK VALUATION ANALYSIS 

A123454789 each 

adiv8i each 

bef 100009 each 

bgh23343 seach 

bvf544444 unit 

C10 packs 

C2N unit 

C30 packs 

chm4014 unit 

chm74767 each 

b 11200 .00 14320.00 

unit 8400.00 10740.00 

unit 0,00 0,00 

unit 400.00 440.00 

unit 

yte74747 unit 

Total stock value 

+++ END OF PRINT +++ 

Figure 7.8 Stock valuation analysis report. 

Future trends and developments 

Pareto analysis 

One of the advantages of a computerised stock control system com- 

pared with a manually operated one is the ability of the computer to 

sort stock items into ascending or descending order on the basis of, 

say, cost value. Such a facility could be used to perform a Pareto 
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Printed: 21 May 1981 STOCK MOVEMENT VALUATION ANALYSIS 

ty. ‘IN’ ‘QUT’ 5e] jing 
Stock item desc, movements Cost value movements value 

4123454789 each 3 1042.00 0 0.00 
adiy81 each 20 300,00 7 147,00 
chm74747 each 0 0,00 5 30,00 
chm8032 27 18900.00 38 34010.00 

Totals 2026200 34187 .00 

- +++ END OF FRINT ++4 

Figure 7.9 Stock movement valuation analysis report. 

analysis for all stock items to establish which are: 

A type items — few in number but often representing up to 80 per 
cent of the capital invested in stock 

B type items — more in number than A items but representing less 
in investment terms 

C type items — the majority of items, often 70—80 per cent but 
representing sometimes as little as 5 per cent of capital invested 

Such a Pareto (or ABC) analysis is widely used in stock control to 
identify which stock items are more important than others. Few of the 
microcomputer stock control packages on the market offer this facility 
as yet, but since it is such a useful toof in stock management and is 
relatively simple to incorporate in a package, it will assuredly become 
more common in the next generation of microcomputer stock control 
packages currently under development. 

Figure 7.10a shows a printout of just twenty stock items ordered by 
cost value, and Figure 7.10b the resulting Pareto (or ABC) analysis 
which is derived from this. Even on this limited sample of twenty items 
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Listina of all stocked items oardered ky cast we lue. 
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Figure 7.10a Printout of stock items listed in order of cost value to produce a 

Pareto analysis. 

it can be seen that 20 per cent of the items (that is, four: namely, 

g20021, g76767, al000, and {676760) represent 50 per cent of the 

cost value and that 40 per cent of the items (eight: namely, £45454, 

h64646, 997979, h78787, 945454, h45454, a45454 and g454541) 

represent only 10 per cent of the cost value. 

Forecasting 

As I stressed at the beginning of the chapter, because most micro- 

computer based stock control packages do not incorporate an element 

of demand forecasting, they are strictly speaking stock recording rather 

than true stock control packages. A few packages on the market do in- 

corporate a forecasting function, based on exponential smoothing 

techniques (see Figure 4.4), and these forecasts are then used to 
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Figure 7.10b Pareto analysis of stock items as derived from Figure 7.10a. 

establish the stock control parameters such as re-order levels, 
replenishment quantities, etc. As storage facilities on microcomputers 
becomes both larger and cheaper, I would expect to see an increasing 
move in the direction of true stock control for microcomputer-based 
packages. 

Decentralised stock control via microcomputer networks 

Many large organisations hold stock on several sites and in the past have exercised control over those dispersed stocks using regional inter- active terminals accessing a central mini- or mainframe computer. The main disadvantages of such a system are the running expenses of connecting terminals to the central computer for up to eight hours every day via dedicated lines and the total dependence of all regional sites on the central computer. 
In such decentralised stock control situations, independent microcomputers are increasingly being used to control regional stocks, with only occasional reporting to a central minicomputer to update the overall situation. Such a system considerably reduces running ex- 
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penses and also allows regional control to continue if the central com- 

puter crashes. 

Material requirements planning 

In many manufacturing situations, where, several components or 

subassemblies are used in the production of a main assembly it is ap- 

parent that the demand for these components does not operate inde- 

pendently, as is assumed in conventional stock control. In such 

situations it is more efficient to control stocks of components and 

subassemblies using a procedure called material requirements planning 

(MRP). While MRP is more efficient at controlling stocks in such depen- 

dent demand situations, to achieve that improved control the system 

requires far more information about what components and 

subassemblies are needed to produce final assemblies and at what level 

in the manufacturing process. This has so far meant that micro- 

computers, with their limited storage facilities, have not proved suitable 

for this type of application. However, I can visualise the inclusion of 

MRP packages in the next generation of microcomputers. Already the 

latest versions of the ANAGRAM package discussed earlier in this 

chapter incorporates a single-level parts explosion which allows the user 

to identify shortages of components one level down from the main 

assembly when a proposal to build a certain quantity of that main 

assembly is investigated. It can only be a matter of time before, with 

increased storage facilities, microcomputer-based MRP packages are 

available with multiple-level parts explosions, such as are currently 

available on mini- and mainframe machines. 

Conclusion 

Stock control is currently the largest area of application of micro- 

computer packages. Some sixty packages are available on the market 

in the UK which means that, for the more popular types of micro- 

computer, potential users have a choice of four or five packages. 

While no microcomputer package will exactly mimic an existing 

manual stock control system, because the costs of having a bespoke 

package written can prove prohibitive, many existing users have found 

that the relatively small restrictions placed on them by a particular stock 

control package are more than offset by the advantages offered by 

such a microcomputer-based system. 



CHAPTER 8 

Payroll 

Payroll packages 

Although stock control packages represent the largest area of appli- 
cation in terms of variety of packages, when one turns to consider 
actual installations, payroll packages predominate. The implication is 
that, although there are slightly fewer payroll packages on the market, 
those which are successful are used at a larger number of sites. Since 
every company must pay its employees, although it may not 
necessarily hold stock, this is hardly surprising. 

One factor that distinguishes payroll from all other packages is that 
failure of the system must be avoided at all costs. A failure of a stock 
control system might cause chaos for a period of time, and perhaps 
even precipitate an additional stocktake, but a failure to pay employees 
would be a major disaster. Thus, the successful payroll packages tend 
to be those written by the larger software houses such as Tridata 
Micros, TABS, Graffcom, Peachtree, Microtrend, Holland Auto, 
Compact, OMICRON etc, who, because of their size, can offer a 
reasonable guarantee of continued support. This, in practice, mainly 
means that staff are available to answer queries (over the phone) in an 
emergency. Such support is absolutely essential for a payroll package, 
not only for the occasional difficulty but also to ensure that the system 
is updated in line with any legislative changes, some of which usually 
occur every year. Recent examples of changes which will result or 
have already resulted in alterations to payment procedures are: 

April 1983 petrol expenses for company owned cars/sick pay 
Jan. 1984 major clearing banks stopped accepting 

printed bank giros, so they either have to be 
‘machine readable’, transmitted electronically 
over telephone lines or recorded on disk to a 
format acceptable to the banks. 
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A software support contract or ‘update agreement’ ensures that any 
such changes will be incorporated in the payroll package, usually in the 
form of a new program disk delivered a few weeks before the changes 
have to be implemented. 

Software support contracts are rare outside the payroll field; within it 
they are almost universal and relatively cheap at about £100 per an- 

num. 
The more successfull payroll packages now available on the UK 

market have certainly all been around for three or four years. Hence, 

through an evolutionary process of development stimulated by 

customer feedback, such packages should now be able to cope with the 

majority of idiosyncrasies of most payments systems. However, if a 

feature of a company’s payment system is so unusual that no micro- 

computer payroll package can deal with it, the sensible course is to 

change that feature rather than get involved in the necessarily great 

expense of a bespoke payroll package. At a cost of approximately 

£250, the advantages of a standard, proprietary payroll package are 

such that several companies, even with as few as five employees, are 

more than satisfied with their purchase. 

In brief, a typical payroll package should be able to: 

deal with hourly, weekly, two, three and four weekly and monthly 

paid staff 

produce pay advice slips for all employees and also bank giros if re- 

quired. (Automatic printing of cheques is not usually a feature of 

microcomputer payroll packages, mainly because the pre-printed 

cheque stationery has to be obtained from security-approved 

printers, who often insist on a minimum quantity of 2000. Ac- 

counting for each individual cheque form is also a problem and, 

since the average number of employees on a microcomputer payroll 

system is small (see below), it is generally much more practical to 

print a cheque list and then raise cheques manually.) 

cope with all PAYE tax deductions, national insurance contributions, 

pension and other specified deductions and also non-taxable 

allowances 

produce departmental analysis of payments made in both the cur- 

rent period and year-to-date 

produce information for, and be able to print that information in a 

format suitable for, year-end tax forms such as P60s, P11s and 

P35(CS)s 
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if an integrated ledger system is operated, produce balance postings 
to the PAYE, national insurance, cash at bank and wages accounts of 
the nominal ledger 

The payroll package used to illustrate this chapter is the Gilt Edge 
payroll package written by Fast Software Products, Birmingham. Over 
a thousand copies of this package are now (1984) operating on a wide 
range of microcomputer installations throughout the UK. With a range 
of from 5 to 1400 employees per installation, but with an average of 50, 
this one package is therefore processing payment information for more 
than 50,000 people. 

The Gilt Edge payroll package requires a 32 kbyte microcomputer 
system (64 kbyte with CP/M), two disk drives and a printer with a 
minimum of 120 characters per line. One disk drive is used for the con- 
trolling program (that is, the systems disk) and details of up to 250 
employees per 51/4 inch disk or 700 per 8 inch disk are stored and 
maintained using the second disk drive. The package is menu driven 
and the principal options (called programs here) are accessed through 
the main menu which is shown in Figure 8.1. These programs will now 

VERSION ALl.08 ERR YaRe oy eae 29/04/84 

1) CREATE/AMEND EMPLOYEE [IATA 9) PRINT ANALYSIS TOTALS 

2) CLEAR E.T.G. DETAILS 10) END OF YEAR PROCELURES 

3) BUILD UP TO GROSS 1i) BLANKET CHANGES 

4) GROSS TO NET CALCULATION 12) AMEND SYSTEM PARAMETERS 

5) PRINT PAYSLIPS 13) AMENI TOTALS 

&) PRINT COIN ANALYSIS 14) LIST EMPLOYEE NUMBERS 

7) PRINT CHEQUE’S LIST 15) RESET SYSTEM DATE 

8) PRINT BANK GIROS 16) BNI PAYROLL RUN 

Select Program No.(i-16):.. 

Copyright TRIDATA MICROS LTD/1980/81 Telephone 021 622 6085 

Figure 8.1 Payroll package’s main menu. 
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be examined in detail in the chronological order in which they would 
normally be used, rather than in their numbered sequence (which is 
based more on frequency of use in week-to-week and month-to- 
month operations) . 

Setting up a payroll system 

Set up employer information (amend system parameters — program 

12) 

When installing a payroll system initially the user provides basic infor- 
mation as to the company’s address, tax district, tax reference number, 
bank, etc. This information and any changes to either PAYE or national 
insurance (NI) tables can be made using program 12 of the main menu. 
The system will itself provide the PAYE and NI information details cur- 
rently in force and these will require altering only if and when 
legislative changes are enacted. 

In this package employer’s data, PAYE data and NI data are displayed 

on three separate screens as shown in Figure 8.2. 

Note particularly on screen 1: 

field 9 — highest note ($) refers to the highest note denomination in 

pounds sterling that can be used in cash net payments. Values can 

be £20, £10, £5 or £1. (Because many printers are manufactured 

abroad, the $ sign, or sometimes the 4# (hash) sign, is often used to 

represent the £ sign.) 

field 10 — net pay adjustment amount indicates the smallest mul- 

tiple amount that can be used in cash net payments, e.g. if 50p is 

entered (as here) then net pay will be made up to the next 50p and 

the difference carried forward as a debit to the following period. The 

maximum adjustment amount is £1.00 

fields 11 to 14 — overtime rates 1 to 4 refer to the four overtime 

rates which can be used in the build-up-to-gross procedure (BTG, 

see below) if overtime hours are booked for employees, e.g. 1.5000 

is time-and-a-half 

This option of setting up employer information is normally only used 

when setting up the payroll system and whenever legislative changes 

alter PAYE or NI parameters. 
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PAYROLL FARAMETER FILE NaINTENANCE AMENTI 1/04/81 

EMPLOYER’S [IATA Screen 1 of 3 

1) Employer’s Name : J.B. SMITH & SONS LTI. 

2) Address Line 1 + 156-140 COVENTRY RGAL 

3) Address Line 2 : ERDINGTON 
4) Address Line 3 + BIRMINGHAM BS 6ES 

5) Tax District : BIRMINGHAM 10 
6) Tax Ref No : 72/7680 

7) Std Works Hours : 40.00 8) Std Staff Hours : 35.00 

9) Highest Note{$) : i0 10)Net Fay Adj Amt =: 0.50 

iljGvertime Rate 1 : 1.0000 12)Overtime Rate 2 s 1.2500 

13)Overtime Rate 3: 1.3330 14)Overtime Rate 4: 1.5006 

15) Bank Name : NATIONAL WESTMINSTER 

16) Address Line 1 : LAW COURTS BRANCH 
17) Address Line 2 : DALE ENE 

F.A.Y.E. DATA Screen 2 of 3 

RANI! RATE LIMIT RANT RATE LIMIT 
1 20) 30.00% 32) 11250 7? 28) 60.00% 38) 70000 

40.007 33) 2000 8 27) 60.00% 37) 90000 

3 22) 45.00% 34) 3500 wh AaB) 60.007 40) 90000 

29) 60.004 90000 

30) 60.00% 70000 

37) 70000 12 31) 60.00% 43) 90000 

) Kasic Rate Hand No. ; 

N.I. DATA Screen 3 of 3 

EMPLOYEE'S RATES EMPLOYER’S RATES 
RATE NORMAL REDUCED RATE NORMAL REDUCED 

SOE CATR iy) GF A 60) 13.70% 65) 13.707 

EO wee GLA) Plaza) B61) 13.707 68) 13,707 
. 

C S52) 0.007 57) 0.007 C 62) 13.70% 67) 13.707 

MN GRY) arey? ish) Gi flay I 63) 13.70% $8) 9.207 

Sch) anh RAY Bian E 64) 13.707 69) 9.207 

70) N.I. Lower Limits 1404.00 71) Nw. Upper Limits10400.00 

Figure 8.2 Employer, PAYE and NI data. 
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Create/amend employee data (program 1) 

This program is used initially to create employee records and sub- 

sequently to create additional records for new employees. The 

program can also be used to amend employee records, although 

financial information can only be altered if the program ‘clear BTG 

details’ has been run. The create/amend program can also be used to 

access an employee record purely for information. 

Each employee must be allocated an employee number which 

becomes the unique key code through which employee records are 

identified. The format of the employee number is DD.NNN where: 

DD = department number in the range 0-35 (99 on some 

machines) 
NNN = a three digit number in the range 001—250 (700 on Tandy 

model II) (e.g. 0.083 is employee 83 in department 0) 

Figure 8.3 shows an employee record for F. T. Morris code number 

1.003, a monthly paid employee, whose bank details are included as 

payments to be made by bank/giro (B/G). The employee record is 

divided into three screens: basic information, to-date-totals and other 

information. Detailed points of interest to note from Figure 8.3 are as 

follows: 

On screen 1 — basic information 

field 7 — pension option, which specifies the type of company pen- 

sion deduction. The eight pension options available in this particular 

package are: 

0 = no company pension 

1 = contracted in where the deduction is an amount (N/A — 

not allowable for tax) 

2 = contracted in where the deduction is a percentage (N/A) 

3 = contracted out where the deduction is an amount 

_ (allowable) 

4 = contracted out where the deduction is a percentage 

(allowable) 

5 = contracted in where the deduction is an amount and 

allowable against tax 

6 = contracted in where the deduction is a percentage and 

allowable against tax 

7 = contracted out where the deduction is a percentage 

allowable against tax and only to be taken within NI limits 
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8 = contracted in where the deduction is a percentage 
allowable against tax and only to be taken within NI limits 

Pension amounts and percentages are specified as Fields 60 and 61 
respectively for employees and 62 and 63 for employers 

field 8 — employee type, which can be: 

= hourly 
= weekly 
= 2 weekly 
= 3 weekly 
= 4 weekly. 
= monthly ORPWNHrH OO 

field 9 — standard weekly hours, which for hourly employees (type 
0) has a maximum value of 60 and is used for setting standard 
weekly hours when these differ from the employer’s normal working 
week, e.g. for part-timers 

field 10 — payment method, which offers three alternatives: 

= cash 
cheque (drawn up manually) 

= bank/giro (printed on B/G forms) 1 @ 

| 

An * in this field indicates that the employee’s record has already 
been through a payroll run 

field 11 — hourly rate or basic salary, which specifies either the 
hourly rate (limited to £30) for hourly employees or annual salary 
(limited to £99 999) for salaried employees 

field 13 — paid to period, which indicates the week or month up to 
which the employee has been paid. Since this example is created at 
the start of the tax year this period is Zero, as are all the to-date-totals 
on the second screen. All these latter data fields would also be set to 
zero when running program 10 — end-of-year procedures 

On screen 2 — to-date-totals 

fields 30 and 31 — gross pay and PAYE, which for new employees is 
entered from previous employment P45 forms 
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PAYROLL EMPLOYEE DATA FILE mAlNTENANCE ANENT! 1/04/81 

EMPLOYEE NO. : BASIC INFORMATION Screen 1 of 3 

1) Initials Ce oa 
2) Surname : NORRIS . 

3) N.T. Number : AS9987463A BANK/GIRO DETAILS 
4) N.I. Code Ms 

5) Tax Code : = 400H 
6) Wki/Mthi Hasis : N 17) Bank Code : 80-98-65 

7) Pension Option : 4 18) Account No: 43542312 

8) Employee Type +: MNTHLY 19) Ac Name: F T MORRIS 

9) Std. Weeks Hrs : 35.00 20) Bank = LLOYIS 
10) Payment By : B/G 21) Branch : SOLIHULL 

11) Basic Salary 9990.00 

12) Department No. : i 

13) Paid To Period : 0 

14) Start Iiate : 9/08/77 

15) Leaving Tate 
16) Hirth late : 12/12/43 

EMPLOYEE NO. ; 3 TO DATE TOTALS Screen 2 

PREVIGUS EWPLOYNENT NATIGNAL INSURANCE CONTRIBUTIONS 

30) Gross Fay : C EMPLOYEE'S EMPLOYEE ’S EMFLOYER’S 

Bieeehalate é C/O RATE 

0.00 0.00 

THIS EMPLOYMENT 

0.00 ) 0.00 

32) Gross Pay : 

6 TE Sey 8 (| Sy 0.00 a : - 0.00 

PENSION CONTRIBUTIONS . 46) : ).00 

34) Employee : 3 bf 5 ) ' 0.00 

35) Employer : 

EMPLOYEE NO. : 3 OTHER INFORMATION Screen 3 of 3 

EMPLOYEE’S DEDUCTIONS EMPLOYER’S DEDUCTIONS 

Fension Amt : : 62) Pension Amt + 

Pension /ge F 63) Pension /ge : 

Deduction 1 : 

Deduction 2 : MISCELLANEOUS 

Otner Dedns : 
68) Wk 53 Gross 

ALLOWANCES 69) Wk 53 Tax 

70) Last Net Pay : 

Non-taxable : 71) Carried Fwd 

Figure 8.3 Monthly paid employee record at start of tax year. 
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fields 32 and 33 — gross pay and PAYE, which are respectively gross 
pay and tax to date for the current tax year in this employment 

fields 34 and 35 — employee’s and employer’s pension contri- 
butions to date this tax year 

fields 36 to 50 — Ni contributions, which record contributions made 
by the employee (contracted in or out) and also employer contri- 
butions 

On screen 3 — other information 

fields 60 and 62 — pension amount, which is a fixed amount con- 
tributed by the employee (60) or employer (62) 

fields 61 and 63 — pension percentage, which is the percentage (of 
gross salary including bonus, etc.) contributed by the employee (61) 
and employer (63), 5 per cent and 10 per cent respectively here 

fields 64 to 66 — deductions, which are fixed amounts 

field 67 — non-taxable, which is a regular fixed payment that is non- 
taxable, e.g. car allowance 

fields 68 and 69 — week 53 gross and tax, which are automatically 
stored for use on P60 if period number is 53, 54 or 56 

field 71 — carried forward, which is an amount credited to any 
employee paid in cash to bring his or her current pay up to a 
rounded amount. It is recoverable in the next pay period or upon 
leaving 

While it is obviously much easier to start a payroll system at the begin- 
ning of the tax year, since all cash figures are then zero, the system can 
be started up at any time by transferring the figures from the previous 
manual system. 

When allocating employee numbers and creating records with this 
Gilt Edge payroll package, it is also possible to allocate numbers to 
blank records which can subsequently be used for new employees who 
join the company after the original payroll system has been established. 
Once the employee details have been created using program 1, acom- 
plete list of employees can be produced using program 14, which can 
also print a list of numbers only allocated to blank records. An example 
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of a list for just five employees, in two departments is shown in Figure 
8.4. 

The facilities offered by the Gilt Edge payroll package will be illus- 
trated via the payment records of these five employees whose basic 
details are shown in Table 8.1. 

Baneee Ua er Go ON Gis 

J.B. SMITH & SONS LTD. 1/04/81 

NG. NARE NO. NAHE 

0.001 GH BROWN 0.002 T E SMITH 

1.003 FT MORRIS 0.004 K G EVANS 

0.005 RS HAMMER 

Figure 8.4 Employee listing. 

Table 8.1 Payment records of the five employees 

Name Hourly, weekly Method of Annual salary or 
or monthly payment basic hourly rate 

G. H. Brown hourly cash £3.50 
T. B. Smith weekly cheque £5600.00 
F. T. Morris monthly bank/giro £9990 .00 
R. G. Evans monthly bank/giro £7800.00 
R. S. Hammer hourly cheque Loe/0 

Week-to-week and month-to-month payroll operations 

Having created the necessary employer information (program 12) and 

alli employee records (program 1), the payroll system is ready to 

become operational. The normal sequence of tasks before each pay 

day is given below. 

Clear BTG details (program 2) 

This program must be run before any processing for the new pay 

period can take place. Since this procedure will clear out any pre- 
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viously inserted build-up-to-gross information, such as overtime hours 
booked in the previous pay period, the period backup disk must be 
generated before running this program. 

This procedure ‘re-initialises’ all employee records by reinstating the 
basic salary (per period), for salaried staff, and, for hourly paid staff, 
standard weekly hours are reset to the standard for each employee. All 
other build-up fields are set to zero (or ‘zeroised’ to use American com- 
puter jargon). 

This program can be run for individual departments or for all 
employees on the disk being processed. However, only employee 
records which have been processed through a previous payroll run will 
be cleared. 

Build up to gross (program 3) 

This procedure is used to introduce any relevant data which changes 
from one day period to the next. It is, therefore, principally used for 
booking overtime hours, recording leavers, paying bonuses, and hol- 
iday pay in advance. 
When this program is used, the particular employee must be 

specified using the employee number, and.then the build-up-to-gross 
details appear as is shown in Figure 8.5 for G. H. Brown, an hourly 
paid employee. Note particularly: 

field 1 — basic hours, which records the basic number of hours for 
hourly paid employees and salary for all other employees 

fields 2 to 5 — overtime hours, which records the number of hours 
of overtime at rates previously specified under employer's data and 
which are repeated on the second line of the screen 

field 6 — unpaid hours, which records number of hours laid off 
without pay 

field 7 — leaving date, which records the date an employee leaves 
and ensures that the next payslip is the last. The only time a leaver’s 
record is processed again after that is at the end of the tax year 

field 8 — holiday weeks, which records the number of weeks for 
which holiday pay is being paid in advance. The system advances 
the tax period and apportions NI contributions over the number of 
weeks advanced. Total holiday pay (field 16) must be specified as 
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PAYROLL BUILD UF TO GROSS 5/05/81 

O/T ir 1.0000 is 

No. 4 GH BROUE 

1) + RASIC HOURS: 9) + 

O/T 1 HOURS: ) + COMMISSION : 

O/T 2 HOURS: . , + OTHER PAY 1: 

O/T 3 HOURS: CC + OTHER PAY 2: 

O/T 4 HOURS: ) - M.J.BENEFIT: 

UNPI HOURS: 09 ) + HON/TAX 2 

LEAVING Ei: ) - TEMP DEDA 

HOL WEEKS =: HOLILA) PAY: 

Figure 8.5 Build up to gross details. 

the system does not calculate this amount. (This holiday procedure 

does not apply to monthly paid employees.) 

fields 9 to 12 — bonus, commission, other pay 1 and other pay 2, 

which record additional payments made for this period 

field 13 — Ni benefit, which records the amount received from the 

DHSS if the employee is absent through illness. This figure is, of 

course, deducted from the gross pay 

field 14 — non-taxable 2, which records an amount paid for this 

period which is not subject to tax, e.g. clothing allowance, etc. 

field 15 — temporary deduction, which records an amount 

deducted for this pay period only, e.g. cost of breakages 

field 16 — holiday pay, which records the amount paid in advance 

for holidays 

In practice, if hourly workers are not working overtime, the BTG pro- 

cedure is normally only used for holidays and leavers. For companies 
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employing only monthly staff the procedure is, therefore, rarely used. 
On the BTG details screen, any field can be changed by specifying 

the field number. In the example shown in Figure 8.5, the only field 
that has been changed is field 5 which records that G. H. Brown has 
worked ten hours overtime at time-and-a-half (+ O/T 4). 

Gross-to-net calculation (program 4) 

This program, by taking gross pay figures and performing national in- 
surance and tax calculations, produces net pay figures. As such it 
represents the greatest saving of a microcomputer-based payroll 
system compared to a manually operated system. In the Gilt Edge 
payroll packages, employees are processed together depending on 
their type (all hourly, all weekly, all monthly etc.). 
When processing monthly employees immediately after weekly, the 

user should remember that period (month) in the former case will be 
different from period (week) in the latter. 

This gross-to-net procedure is completely automatic. To indicate 
progress, as an employee record is about to be updated, the computer 
flashes up that employee’s number on the screen. To give some 
estimate of the speed with which pay details can be processed, the 
gross-to-net calculation program typically takes approximately one 
hour to update all the information on one disk containing data for 250 
employees. 

Print payslips (program 5) 

This program is used to print payslips either for individual employees 
or for all employees. Departments are processed sequentially and 
departmental total payslips and overall total payslips are also pro- 
duced. 

For this procedure special pre-printed pay advice stationery has to be loaded into the printer equipped with a facility for correctly aligning this stationery. This feature is illustrated in Figure 8.6 where the pay advice slip for hourly paid employee G. H. Brown is preceded by an alignment slip. Since this employee’s basic hourly rate for a 40 hour week is £3.50, adding a further ten hours at time-and-a-half, his gross earnings are the equivalent of 55 hours at £3.50, that is, £192.50. 

Print coin analysis (program 6) 

This procedure produces a coin analysis report showing the 
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TAX CODE NALNo. TABLE 
NAME 

LETTER, 

RNA AN AXA RKKARAN AY ADVICE EKA K KAN AKAN ANAK AA 
m 

DATE STO HOURS | _O/T 1 HOURS O71 2 HOURS 0/73 HOURS O-TaHOURS | UNPAIOHAS DEPT PERS. No. PERIOD No 

b alls wus ee | a he 
BASIC PAY OVERTIME PAY BONUS COMMISSION OTHER PAY 1 OTHER PAY 2 NI BENEFIT HOLIDAY PAY, GROSS PAY 

Ca 4 Iss phe | a. eat fee 

PENSION NET GROSS PAY TAX NA. NAL (C/O) STD. DEON. | STD. DEON, 2 OTHER DEONS: TEMP DEON. TOTAL DEONS 

feneeer | — : MES fsa Wwe S| 

PENSION T/D GROSS T/0 TAX TVD NLT/O NA (C0) T/0 FREE PAY TAXABLE GROSS: NON-TAXABLE 1 NON-TAXABLE 2 

wal a i | sid sha = 
EMPLOYER'S NI EMPLYRS NI T/O 

NET PAY 8/FWD C/FWO | PAYABLE NET | 

TAX CODE NINO TABLE 

NAME 

LETTER 

S300L AAGNSSLiA A PAY ADVICE & HO BROWN 

DATE lia STD. HOURS O/T 1 HOURS { 0/T2 HOURS: O/T3 HOURS O/T 4+:0URS: UNPAIO HRS: DEPT, PERS. No. PERIOD No. =i 

5/05/81, 40.00 0.00 0.00 9.60] 10.00) 6,00 6 ae 55 

BASIC PAY OVERTIME PAY BONUS COMMISSION: ‘OTHER PAY 1 OTHER PAY 2 NL BENEFIT HOLIDAY PAY GROSS PAY 

140.00, 52.50 6,00 0.00 0.00 5.90 0 0.00 192.50 

ee L pl ee 
PENSION NET GROSS PAY TAX "al NA. NL (C/O) STD. DEON. 1 STD. DEON. 2 OTHER DEONS TEMP DEON. TOTAL DEONS 

Broa se SG 4S ag 14.3 6.60 P00 8s 6,00 ooo 62.64 

{|__ +. = es 

PENSION T/D GROSS T/D TAX T/D NLT/O Nut (C/O) T/D FREE PAY TAXABLE GROSS NON-TAXABLE 1 NON-TAXABLE 2 

Sloe ss Sof 167.70 S84 88 260 193.23 5S? a 8.00 

ies 4 | ts ‘ 
EMPLOYER'S NI. EMPLY'RS NI. T/O 

NET PAY B/FWO C/FWO PAYABLE NET 

56.37 103.09) 3.9000 181.88 O40 0.08 

Figure 8.6 Alignment payslip together with payslip recording overtime 

payment. 

breakdown of each employee's net pay for selected coin denomi- 

nations which have previously been specified as system parameters. 

Any employee paid in cash and whose record has already been 

processed by a gross-to-net calculation procedure will be included in 

this report. The printing is automatic and the report can be printed 

either by department or for all departments. Totals indicate the 

amounts of each note or coin required from the bank. 

Figure 8.7 shows a very short coin analysis report simply for the pur- 

poses of illustration. In this case it can be seen that the net payment of 

£131.50 has been broken down into 13 x £10, 1x £1 and 1x 50p. 

Since G. H. Brown is the only employee paid in cash in this small 

hypothetical company, the total figure does not vary, but in a depart- 

ment of some 30 employees paid by cash the time saved by this 

automatic coin analysis procedure compared with a manual 

breakdown would be considerable. 
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are 
ee NR) ee OY SB oS 

JoE. SMITH & SONS LTE. 9/05/84 PAGE 1 

NG NAME NEY Pay s0G ies 5) SOF L0F oF My iF 

3.001 GH BROWN 131.50 ig i 1 

TOTAL $30.50 iS o at i i) ) i) 0 

a = Figure 8.7 Coin analysis for cash payments. 

Print cheque’s list (program 7) 

This program produces a list of all employees who are paid by cheque, 
together with their net pay figure. A blank column is provided to record 
the identification numbers of the cheques which will have to be drawn 
up manually. Once started, the printing of this report is automatic, and 
it can be printed either by department or for all departments. Depart- 
mental and overall totals are also printed. 

Figure 8.8 shows a cheque payment list for the two employees, 
T. B. Smith and R. S. Hammer, who have opted to be paid by 
cheque. 

Updated employee record 

Before we move on to the third method of payment, namely by bank giro (B/G) (program 8), which in practice usually applies to monthly paid employees, it will be useful to examine in detail the records of one employee, F. T. Morris. Figure 8.3 showed F. T. Morris’s payroll details at the start of the tax year and Figure 8.9 shows the equivalent details at the end of the first month of that tax year and which have been produced by processing this employee’s record through the gross-to-net calculation procedure. > 
Specific points to note on Figure 8.9 are: 

field 10 — an asterisk here indicates that this employee’s record has been through a payroll run 

field 32 -— gross pay for this month has been calculated as 
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Cn sete Ue Pesci (eh i@ ikem cd 

J.B. SMITH & SONS LTD. 29/04/84 PAGE 1 

NO NAME AMOUNT CHEQUE NO. 

0.002 TR SMITH 96.99 

0.005 RS HANNER 102.82 

TOTAL 200.82 

Figure 8.8 Listing of payments to be made by cheque. 

£9990/12 = £832.50 less 5 per cent pension contribution = 

£790.87 

ficld 33 — PAYE has been assessed at £136.50 on the basis that with 

a 400H tax code this employee can earn £334.90 tax free this 

period, leaving a taxable gross of (£790.87 — £334.90) = £455.00 

which at 30 per cent produces a £136.50 tax deduction 

field 34 — pension contribution for the employee is 5 per cent of 

gross pay, i.e. 5 per cent of £832.50 = £41.63 

field 35 — pension contribution by the employer for this employee is 

10 per cent of gross pay, i.e. 10 per cent of £832.50 = £So+2o 

field 45 — emplovee’s NI contribution, evaluated as 7.75 per cent of 

NI lower limit of £1404 annual (i.e. £117 monthly) plus contracted 

out rate evaluated as 5.25 per cent of balance of monthly gross pay 

of £832.50 after NI lower limit deduction One liy. 

i.e. 7.75 per cent of £117 + 5.25 per cent of (£832.50 — £117) = 

£9.07 +.£37-56 = £46.63 

see figure 8.2 for NI details under D 

field 46 — employee’s contracted out rate taken as £37.56, 

evaluated above 

field 47 — employer’s NI contribution evaluated as 13.7 per cent of 

NI, lower limit of £1404 annual (i.e. £117 monthly) plus contracted 
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PAYROLL EMPLOYEE DATA FILE MAINTENANCE ENQUIRY 

EMPLOYEE NO. : 3 BASIC INFORMATION Screen i of 3 

1) Initials Hie 

2) Surname + MORRIS 

3) N.I. Number s §8S9987563A BANK/GIROG [ETAILS 
4) N.I. Code i rs 
5) Tax Code > §00H 
6) Whi/Mtht Basis : N 17) Kank Codé : 80-98-65 
7) Pension Option ; 4 18) Account No: 43542312 
8) Employee Type : MNTHLY 19) Ac Name: F 7 MORRIS 
9) Std. Weeks Hrs : 35.00 20) Bank = LLOYZS 

10} Payment By : B/Ge 21) Branch : SGLIHULL 
11) Basic Salary; 9990.00 

12) Hepartment No. : = 4 
13) Paid To Period : 1 
1¢) Start Date = 9/08/77 
15) Leaving Date : 

16) Hirth Late Bhagat 

EMPLOYEE NO. : 3 yO DATE TOTALS Screen 2 of 3 

PREVIOUS EMPLOYMENT NATIONAL INSURANCE CONTRIBUTIONS 

Gross Fay : 9.00 EMPLOYES 3 EEGs EMPLUYERS 
Ec 

EMF 
veerioerny 0.00 C/G 

333 G.00 
THIS EMPLOYMENT 

Gross Pay : 790.87 
EY) lets. F 136.50 C 42) 0.06 433 D096 $4) 0.00 

PENSION CONTRIBUTIONS 

34) Employee ; 41.463 * $9) 9.00 50) 9.09 
35) Employer ; 63.25 

EMPLOYEE NO. : 3 OTHER INFORMATION Screen 2 of Gl 

EMPLOYEE’S DEDUCTIONS EXPLOYER’S UEMUCTION 

Pension Awt 3 9.00 42) Pension Amt : 9.90 
61) Pension fae : 3.90 63) Pension fae : 16.06 

Deduction i: 0 
65) Tleduction 2 ; 0,00 ATSCELLANEGUS 

Sther lledns 00 a UND eer ees 

ALLOWANCES 
Saeseeeee 

70) Last Net Fuy 3 
67) Non-taxable 1) Carried Fw : 5.08 

oe OQ . — a> be] w. — 

Figure 8.9 Monthly paid employee record at the end of the first month 
(compare Figure 8.3). 
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PAY ADVICE 
O/T3 HOURS: 

y MORRIS 
PERS. No 

On O0 
OTHER PAY 1 

0499 

NA (C/O) 

Figure 8.10 Pay advice slip for a monthly paid employee. 

out rate evaluated as 9.2 per cent of balance of monthly gross pay of 

£832.50 after NI lower limit deduction. 

i.e. 13.7 per cent of £117 + 9.2 per cent of (£832.50 — £117) = 

£16.02 + £65.83 = £81.85 

field 70 — last net pay is evaluated simply as gross pay (£790.87) 

less PAYE payment (£136.50) less NI deduction (£46.63), i.e. 

£790.87 — £136.50 — £46.63 = £607.74 

The above discussion indicates how all the fields that have been 

updated using the gross-to-net calculation procedure have been 

evaluated. The pay advice slip resulting from Figure 8.9 is shown as 

Figure 8.10. 

Print bank giros (program 8) 

This program prints bank giro forms for employees paid by bank giro, 

and also produces a summary list of all such employees, their payment 

and the total payment made by bank giro. Both bank giro and sum- 

mary list printing can be for employees in a specified department or for 

all employees. 

Since special stationery is required for bank giro printing, if plain 

paper is already in the printer when this program is to be used, it is sen- 

sible to print the summary first. Figure 8.11 shows the bank giro sum- 

mary list for the two employees, F. T. Morris and R. G. Evans, who 

receive payments by this method. 
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RANK-GIRG SUMMARY 
J.H. SHITH & SONS LTE. 

29/04/81 

NO WAKE AMOUNT 

1.003 F T MOKRIS 507.74 
0.004 RG EVANS 516.95 

TOTAL 1124.69 

Figure 8.11 Bank giro summary list. 
| 
| As from January 1984, the major clearing banks will only accept 

machine readable bank giros so that those shown in Figure 8.12 for 
Morris and Evans will no longer be acceptable. A more likely alternative 
method will be to transmit bank giro information electronically from 
microcomputer to bank via a modem over telephone lines or recorded 
on disk to an agreed format. 

Print analysis totals (program 9) 

This program allows the user to print various sets of analysis totals developed by the payroll system. It offers four options for analysis total printing which can be accessed via the analysis totals menu shown in Figure 8.13. 
As an indication of the type of information that is produced using this program, the year-to-date totals listing (option 3) for the five employees in two departments considered in this chapter is shown in Figure 8.14. 

The payroll cycle 

The discussion so far has covered in detail the facilities offered by the Gilt Edge payroll package to provide a comprehensive week-to-week and month-to-month payroll system. 
The sequence of activities required to complete a payroll cycle, which for 250 employees would represent approximately a morning’s work for one person, are shown in Figure 8.15. 

Should any incorrect entries be made during the payroll cycle, the resulting incorrect totals can be amended using program 13 — amend totals — which permits the user to amend either totals for the current period or year-to-date totals. 
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bank giro credit & 

DESTINATION 
BRANCH 
CODE NUMBER 

BANK 

BRANCH 

ACCOUNT 

BY ORDER OF 

WYP LONAL WESTHINSTER bank giro credit & 
Lid COURTS BRANCH 
HALE Nii LBLO4/ 91 

DATE 

DESTINATION NS 

8508 Wwecn . £y 
BANK LLOI LS 

Sais: SGLTAULL. 

CoONe FOF MORRIS 

BVIORDERCE J.K. SMITH & SONS 1 

REFERENCE = 

4 
WATIGNAL WESTMINSTER bank giro cred 
LAW COURTS 
DALE FNL 29/04 

DATE 

DESTINATION a ks Z 
BRANCH ay a, £ 
CODE NUMBER 

BANK NHATLOMAL UGESTHENSTER 

BRANCH ERDING TOM 

ACCOUNT 

BY ORDER OF sain ORY fit 

REFERENCE s 

Figure 8.12 Bank giros with initial alignment. 
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PAYROLL ANALYSIS TOTALS 29/04/81 

PERIGE TO GATE TOTALS 

2 PERION ENT TOTALS 

YEAR TQ BATE TOTALS 

§ YEAR ENT TOTALS 

S RETURN TO MENU 

Select Option (1-5)s. 

Figure 8.13 Print analysis totals menu. 

End-of-year procedures 

End-of-year procedures (program 10) 

At the end of the tax year it is necessary to produce certain payroll 
documentation, make a backup disk, and then to reset the system in 
readiness for the next tax year. Thus the end-of-year procedures pro- 
gram provides facilities to: 

print P60 forms for all employees on pre-printed stationery 

print P35 (CS) documents on plain stationery 

perform the end-of-year ‘cleardown’ which will clear each 
employee record of ‘active’ data in preparation for the next tax 
year, delete leavers from the*payroll file and release their 
employee numbers for re-allocation 

Blanket changes (program 11) 

Although not strictly speaking an end-of-year procedure, blanket tax 
changes as issued by the Inland Revenue can be keyed in using this 
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J.B. SMITH & SONS LIL. 

FINAL TOTALS VEAR-TG-DATE TOTALS FOR PERIOD NO. - 

STANDARD HOURS 
OVERTIME HOURS 
QVERTINE HOURS 
TNERTIME HOURS 

GVERT THe HOURS 
JHPAIL HOURS 

A 

2) aw om 

=—4 4 

mm py ta 

-4 

m wl nm ~ > =4 

R SALARY 

OVERTIMG PAY 

EGNUS 

COMMISSION 

OTHER PAY 3 
won 
eras 

HOLIDAY FAY 

GROSS Py 

COMPANY PENSION i2S.26 
F athet ve. SS yt 
EMPLOYEES N.3. 516.45 

STANDARD TEDUCTION 1 29.00 
STANDARD BERUCTi6n - 2.00 

OTHER DEDUCTIONS el) 

TEMPORARY GEDUCTIGN $00 

TOTAL DEBUCTIUNE 

NOH-TAXABLE 1 
NGN-TAXYABLE 2 

HON-TAXABLE FAY 

HET FAY 

RROUGHT FORWARD (274K SF FERIOD) 

CARRIET rORWARE 

EMPLOYER'S Nui. 

EMPLOYER’S PENSION 

Figure 8.14 Year-to-date totals. 

procedure. Such blanket changes are issued on P7X forms and will 

relate to suffix H,L,P and V tax codes. When the changes for these 
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create/amend employee data 
PROGRAM 1 

produce to date backup disk 

print coin analysis 

clear BTG details PROGRAM 6 
PROGRAM 2 

: print cheque list 

build up to gross PROGRAM 7 
PROGRAM 3 

print bank giros and summary 

produce period backup disk PROGRAM 8 

print analysis totals 

gross to net calculation PROGRAM 9 
PROGRAM 4 

print payslips 

PROGRAM 5 

YES NO 

Figure 8.15 The payroll cycle. 
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four tax code suffixes are entered, each employee’s record whose code 
is to be amended is automatically updated and a report of the change 

also printed. 

Conclusion 

Payroll is an ideal application for a microcomputer for companies with 
up to a thousand employees. Payroll calculations, although well 
specified, are reasonably intricate and extremely boring to perform 
manually. Equally, the amount of data that has to be stored for payroll 
is, in microcomputer terms, relatively small, so that records for up to 
250 employees can be held on one 5 inch floppy disk. 

Also, because most payroll functions are exactly specified, a 

microcomputer-based payroll system is very simple to implement and 

virtually mimics the equivalent manual system whilst operating much 

more quickly and efficiently. 
These features, combined with the ability to produce printed reports 

and to print on pre-printed stationery, perhaps explain why there are 

more installations of payroll packages than any other single micro- 

computer applications package. 



Glossary of Terms 

Access time 

Address 

Alphanumeric 

Applications package 

Assembler 

Assembly language 

Backup 

BASIC 

Time taken to transfer data from disk to com- 

puter memory. 

Identifier of internal storage location. 

A character set which includes only alphabetic 
and numeric characters and in some in- 
terpretations can also include punctuation 
marks and other symbols. 

A proprietary program or suite of programs, 

usually developed by a software house, for a 
specific application (canned software — 
American) 

Systems software which translates an 
assembly language into a machine-readable 
code. 

A programming language which is ‘lower’ 
than a high level language such as BASIC 
(which uses understandable English words) 
but which is ‘higher’ than a machine-readable 
code. 
Assembly languages are usually the province 
of professional programmers, are more 
difficult to use than higher level languages but 
are more efficient in terms of processing and 
size. 

Data retained, usually on disk, separate from 
the operational systems. Used to reinstate the 
system if a failure should occur. 

The most used high level language for 
programming microcomputers. Stands for 
Beginners All-purpose Symbolic Instruc- 
tion Code 



Baud 

‘Boot up’ 

Bit 

Bug 

Bus 

Byte 

Cassette 

Central processing unit 
S26 : 

Character 

Chip 

Compiler 

Correspondence quality 
typefont 

CP/M (Control Program 
for Microprocessors) 

Cursor 
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Measurement of the speed of transmitting 
data in bits per second. 

A euphemism for reading in systems software 
(operating system) from disk, particularly 
CP/M. 

Abbreviation for binary digit — a character or 
byte being usually made up of 8 bits. 

A euphemism for a fault, usually in a pro- 
gram. Hence to debug is to correct a fault. 

Etched circuits (wires) providing electrical 
connections between chips. 

Equivalent to a character and composed 
generally of 8 bits on current micro- 
computers. 

Physically exactly the same as a music 
cassette and used as a storage medium 
(instead of disks) on smaller microcomputers. 

The main control unit of a computer 
incorporating processor, main memory and 

input/output controller. 

Equivalent to a byte. Can be alphabetic, 

numeric or alphanumeric. 

A small piece of etched silicon which contains 
circuits which perform processor and memory 
functions. Usually mounted in plastic with 
metal legs which can be plugged into sockets 
within the computer. 

Systems software which translates an entire 

program in a high level language into a 

machine readable code program. 

Acceptable typefont as produced by a 

dot-matrix printer. 

An operating system, originally devel- 

oped by Digital Research Inc., which is used 

in numerous microcomputers. 

Position on computer screen where character 

currently being entered will appear. Often 

represented by an underline character and in 

some configurations, flashes on and off. 
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Daisy-wheel printer 

Data 

Database 

Digital 

Disk (or disc) 

Disk operating system — 
DOS 

Dot-matrix printer 

EPROM 

Field 

File 

Floppy disk 

Formatting 

Hard copy 

Hard disk 

Hardware 

Hexadecimal 

A fairly slow but high quality printer. 

Information. 

A file of data structured to allow a number of 
applications to access the data and update it 
without dictating or constraining the overall 
design of the content. 

Representation of data in form of digits taking 
discrete forms, i.e. binary form of 0 or 1. 

A disk(ette) with a magnetic surface used for 

storing data which can be accessed directly 
(rather than serially as with tapes). For 
microcomputers floppy disks are cheap, 
removable and can store up to 500 kbytes on 
a single side, whereas Winchester hard disks 
are expensive, non-removable but can store 
up to 30 Megabytes. 

A program in the systems software which 
controls the operation of the disk storage 
system. 

A relatively fast printer. 

Erasable programmable read only memory — 
a ROM chip that can be erased and 
programmed. 

A group of alphanumeric or~ numeric 
characters. 

A collection of many records. 

See disk. 

The process by which a new disk is prepared 
to accept programs and or data 

Printed computer output. 

See disk. 

The physical components making up a com- 
puter. 

A number system to base 16 as opposed to 
digital to base 2. 



High level language 

Hobbyist 

Ink-jet printer 

Input 

Interface 

Interpreter 

1/O 

Letter quality typefont 

Machine code 

Macro programming 

Mainframe computer 

Mega 

Memory 

Menu 
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A computer language that uses English and 

mathematical notation and which is translated 

into a machine code by a compiler or in- 

terpreter. 

A home-based computer user. 

A relatively expensive and fast printer using 

ink jets to produce the printed image. Very 

quiet operation. 

Data entered into the computer. 

A device and the appropriate programs that 

allow different electronic devices (such as 

printers) to communicate with a computer’s 

CPUs 

Program which translates a high level 

language line by line to a machine readable 

code. 

An abbreviation used to cover input and out- 

put processes. 

A measure of memory capacity 1k = 2 = 

1024 (approximated to 1000). 

High quality typefont as produced by a daisy- 

wheel printer. 

The numeric codes in Os and 1s which are the 

only code which the CPU can understand. 

Very high level programming. 

A large computer usually marketed by 

companies which have traditionally supplied 

comprehensive applications and systems 

software together with appropriate support. 

A measure of memory capacity 

1 Mega = 2” = 1,048,576 

(approximated to 1,000,000 or 1,000k) 

Elements of the computer system that store 

data and program instructions. Internal 

memory is directly accessible by the CPU. 

A form of design used in an applications pro- 

gram indicating what alternative sub- 

program options are on offer. 
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Microcomputer 

Microprocessor 

Microprocessor unit — MPU 

Mini-computer 

Modem 

Nano second 

Non-volatile memory 

Operating system 

Output 

Package 

Parallel 

Password 

Period 

Peripheral 

Printer 

Printout 

Program 

Programmer 

A computer based on a single microprocessor 
unit — MPU’ — or chip. 

An integrated circuit which contains several 
computational elements on a single chip. 

A microprocessor designed specifically to 
control the components of a microcomputer. 

A computer between a microcomputer and a 
main-frame computer in both price and per- 
formance. 

MOdulator/DEModulator — a device which 
translates digital signals into an analogue form 
for transmission down an analogue telecom- 
munications line. 

One-billionth of a second (i.e. 10-9 
seconds). 

Memory which does not lose its contents 
when the power is turned off. 

A suite of programs that controls the overall 
operation of the computer. 

Data produced by the computer. 

A set of programs offering computing facilities 
for a particular application. 

A method of signal transmission in which all 
bits are transferred simultaneously. 

A personal codeword used for security pur- 
poses and known only to a restricted set of 
users. 

American word for a fullstop (.) — hence 
‘type a period’ in VISICALC etc. 

Hardware devices other than the CPU. 

An output device which prints results on 
paper. 

Output from a printer (hard copy). 

A collection of computer instructions — 
usually spelt as here, not as programme. 

A person who writes a program. 



PROM 

RAM 

Random access 

Read to or into 

Record 

Register 

Resident monitor 

ROM 

S100 bus 

Serial 

Software 

Software house 

Stand-alone 

Store 

Systems software 

Systems house 
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Programmable read only memory — a 
memory chip permanently programmed by 
the user which cannot subsequently be 
altered. 

Random access memory — a memory chip 
which can be written to and read from. Loses 
contents when computer is switched off. 

The retrieving of information from memory or 
storage via an index — direct access as op- 

posed to serial access. 

Enter information into memory or storage. 

Part of a file with a predetermined format and 
containing several fields. 

A high speed storage device in the MPU for the 
temporary storage of small amounts of data. 

Small resident program which will load the 
systems software from disk. 

Read only memory — a memory chip pro- 

grammed by the manufacturer which can 

only be read from, not written to. 

The most popular bus used to interconnect 

sections of a microcomputer. 

A method of signal transmission in which bits 

are transferred one at a time. 

A generic term for programs. 

A computer services company exclusively 

developing and marketing software. 

A computer system or package which 

operates independently. 

See memory. 

Programs which provide the computer's 

operating system. 

A computer services company which buys in 

hardware and produces a total computing 

system for sale under its own marketing label 

using its own software. 
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True descenders 

‘Turn-key’ system 

Upward compatible 

User 

User-friendly 

VDU 

Volatile memory 

Winchester disk 

Word 

Word processor 

Zeroise 

The tails of characters such as p, q, z etc. 
which occur below the print line. 

A computer system delivered complete and 
ready for the user to ‘turn the key’. Likely to 
be supplied by a systems house. 

A program or suite of programs that will 
operate on larger machines in the same range 
of microcomputers. 

General term for a computer user. 

Designed to appeal to the user, particularly 
used of programs. 

Visual display unit — a television-like screen 
for the temporary display of data. 

Memory which loses its contents when the 
power is turned off. 

A hard disk system in which the disk cannot 
be removed (see disk). 

A group of bits treated as a single unit, can be 
the same as a byte. 

A computer system for manipulating text. 

An (unsuccessful) attempt to abbreviate ‘to set 
to zero’ — American. 



Index 

The four hundred items included in this index were sorted using 

the dBASE II package. Records were sorted by page number 

(numerically) and item (alphabetically). The page number only 

indicates where the discussion of a particular topic begins. 

Total processing time was two minutes. 

ABC analysis 162 
absolute values 78 
accounting system 119 
address 

bus 8 
list 60 
points 59 

ADMINISTRATOR 88 
after sale support 

hardware 42 
software 44 

aged creditor report 144 
aged debtor report 140 
alphanumeric field 89 
ANAGRAM systems 148 
Applewriter 54 
applications software 30 

survey of packages 33 
ASCII code 9 
assembly language 32 
audit trail 127 
Auto Scribe 54 

backup disks 11, 125 
balance sheet 134 
bank giros 172, 183 

Beam 148 
bespoke systems 32 
Bristol Software Factory 148 

buffered keys 58 
build up to gross 176 

built-in functions 73 
buses 8 
Bytesoft Systems 123, 148 

cash flow analysis 75 
cash paid and received 122, 123 

centering headings 55 
character, definition of 89 

cheque list 180 
choice 

of hardware 45 
of printer 20, 64 
of software 44 

clock 7 
coin analysis 178 
COMBIS 88 
Compact 148, 166 
compiler 29 
control bus 8 
CORP 88 
correcting text 54 
cost centre report 160 
cost price, of stock item 154 

CP/M 30 
CPS 148 
CPU (central processing unit) 2 

physical construction 8 
creation of a file 96 
creation of an employee record 

(payroll) 171 

credit notes 140 
Cronite Group 69 
cursor controls 71 
customer analysis report 143 
customer invoice listing 145 
customer statements 142 
cut sheet feed 59 
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daisy-wheel printer 21, 65 
databus 8 
database 87 

basic concept 91 
database management 87 

considerations 115 
terminology 89 

date field 90 
dBASE II 88, 111 
DBMS (Data Base Management 

Systems) 87 

decentralised stock control 164 
decimal tabbing 58 
dedicated word processors 51 
deletions in text 55 
designing a record 90 
designing a report 102 
discs 

342 inch 10 
514 inch 10 
8inch 10 
generation number 126 
storage 9 

summary of information 13 
Winchester 12 

DMS 88 
dongle 35 
DOS (disk operating systems) 30 
dot-matrix printer 21, 64 

editing text 54 
eight bit 2,6 
Electric Pencil 54 
electronic worksheet 69 
employee record, basic information 

(payroll) 171 
end-of-month processing 142, 155 
end-of-year procedures (payroll) 186 
EPROM (erasable PROM) 6 
ExecuPlan 69, 85 

field definition 89 
titles 92 

file definition 90 
index 97 
size 90 

FILEPROG 88 
fill points 59 

financial modelling 86 
fixing labels 72 
floppy disks 10 
FMS (File Management Systems) 87 
FMS-80 88 
forecasting 

analysis 77 
in stock control 163 

free stock 151 

GBS integrated ledger package 125 
Gilt Edge 168 
global transactions 109 
golf-ball printer 22, 65 
Graffcom 166 
greetings points 59 
grid pattern 71 

gross to net calculations 178 

hard disks 12 | 
hardware 1 | 

choice 45 

reliability 42 
support 42 

Holland Auto 166 

impact dot-matrix printer 21, 64 
inactive stock report 160 
indentation 58 
index file 97 

industrial and business forecasting 77 
information retrieval 87 
ink-jet printer 22, 27, 65 
input/output interface 7 
insertion in text 55 
integrated ledger 119 
internal memory 6 

size limitation 4 
interpreter 29 
integer values 78 
invoice listing 145 

journal postings 121 
justification, right-hand 55 

keyboard 9 

ledger 

integrated 119 
nominal 127 
purchase 144 
sales 136 

ledger files, symbolic representation 
of 124 

legislative changes to payroll 166 
Lotus ‘1-2-3’ 86 

macro programs 113 
Magic Wand 54 
mailing list 33 
major dealers 40 
manager 88 
maximum stock levels 154 
Mediatech 148 



microbits 148 
microcomputer 

dealers 40 
industry 39 
market 43 
systems 14 

Micromail 66 
Microtrend 166 
minimum stock levels 154 
minor dealers 40 
moving text 55 
MPU (microprocessor unit) 2 
MS-DOS 30 
multiple screens 115 

National Insurance details 174 
net present value 80 
networks 51 

nominal accounts 127 
nominal ledger 

function 120 

maintenance 128 

sorting 131 
non-selective transactions 111 

numeric field 89 

numerical analysis 69 

OMICRON 148, 166 
outstanding allocations report 160 
outstanding orders report 157 

OZZ 88 

packaged microcomputer systems 13 
page numbering 58 
Pareto analysis 162 
password access 96, 128 

pay advice 179 
PAYE details 167 
payroll 166 

blanket changes 186 
cycle 188 
details of calculations 180 
end-of-year procedures 186 
operations 175 
setting up asystem 169 

PC-DOS 30 
Peachtree 166 
pension details (payroll) 171 

peripheral units 8 
Personal Software Inc. 69 

PETAID 88 
pound sterling sign (£) 9 
printers 22 

daisy-wheel 21, 65 

dot-matrix 21, 64 

golf-ball 22, 65 

Index 

ink-jet 22, 65 

summary of information 28 
printing of labels 62 
profit and loss account 133 
programming languages 29 
PROM (programmable ROM) 6 
proportional spacing 55 
protection of software 34 
purchase ledger 144 

function 123 

RAM (random access memory) 5 

re-order level and quantity 154 
definition 90 
search 99 
size 92 

replication of formulae 72 
Report Writer 69, 84 

report writing 102 
reports 

aged creditor 144 
aged debtor 140 
cost centre 160 
inactive stock 160 
outstanding allocations 160 
outstanding orders 157 
stock level highlights 157 
stock movement valuation 160 
stock valuation analysis 160 
stocktaking 157 

retail outlets 40 
right-hand justification 55 
ROM (read only memory) 5 

sales 
analysis 142 
invoice 139 

sales ledger 136 
function 122 

Scripsit 54 
scrolling of the screen 71 
search criteria 101 

searching 99 
for records 99 

security chip 35 
selective transactions 109 
selling price of stock item 154 
service contractors 41 
setting headers and trailers 58 
setting up employer information 

(payroll) 169 
sixteen bit 4 
software 25 

choice 44 
houses 41 
protection 34 
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support 44 text 
Sorcim Inc. 69 corrections 54 
sorting of records 97 editing 54 
Spellbinder 54 moving 55 
splitting the screen 78 transmission 65 
Stage One Computers 88 titles 92 
stand-alone packages 119, 147 total controls 104 
standard paragraphs 62 transactions, journal 121 
stock control 147 trial balance 131 

decentralised 164 Tridata Micros 148, 168 
stock control package turn-key package 38 

report facilities 156 
suitability 148 unjustified text 62 

stock level highlights report 157 unsorted file 98 
stock movement valuation report 160 
stock portfolio example 73 value field 90 
stock recording 147, 151 ° VAT 129 
stock valuation analysis report 160 report 136 
stocktaking report 157 VDU (visual display unit) 8 
stunt box 35 VISICALC 69, 80, 82 
subtotal controls 104 built in functions 73 
SUPERCALC 69, 80, 82 comparison with other packages 82 
supplier records and listing 151, 152 labels 72 
support 

| 
hardware 42 Winchester disk 12 
software 44 window, within a worksheet 78 | 

system integrity check 125 within record calculations 94 
systems houses 38 Word Pro 54 
systems software 28 work processing 51 

control facilities 58 
T/Maker 69, 84 facilities offered 54 
tabbing 58 role 52 
TABS 148, 166 word processors, dedicated 51 
Taylor Wilson Systems 66 wordcraft 58 
telephone extension example 116 WordStar 54 | telex 66 writing a report 102 
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Of related interest from Basil Blackwell 

The Microelectronics Revolution* 

Edited by Tom Forester 

‘, . . the collection is admirable . . .’ Financial Times 
‘I would recommend this book to anyone who wants to grasp the potential of 
this technology and to appreciate the issues it raises.’ Behaviour & 
Information Technology 

The Information Technology Revolution* 
Edited by Tom Forester 

The editor of the highly successful Microelectronics Revolution brings the 
story of information technology right up to date. By bringing together a wide 
range of articles from the most prominent people in the field, he looks at the 
state of the art, and its future growth and implications for society. 

The Robotics Revolution 
A Complete Guide for Managers and Engineers 
Peter B. Scott 
with a foreword by Tom M. Husband 

Long-predicted in science fiction, the robotics revolution is now hard techno- 
logical fact. This book is a complete guide for everyone affected by the 
transformation of outmoded industrial processes now under way. Written 
clearly and with the non-specialist in mind, yet not fighting shy of technical 
detail and terminology, The Robotics Revolution addresses all aspects of the 
subject. 

* for copyright reasons this edition is not available in the USA 
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