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Microcomputers have come of age. No longer are they confined to the
amusement of enthusiastic hobbyists; they have a serious and rapidly
increasing relevance for business and industry, large and small. Yet the
variety of machines and programs on the market can be bewildering:
how is the manager to judge the merits and demerits, or decide upon
the suitability of a particular system to his or her own particular needs?
The simple answer is to read Managing with Micros.

In clear, non-technical language Colin Lewis shows precisely what
microcomputers can do for managers. He alerts the reader to all the
factors involved in choosing a system or in making the fullest possible
use of an existing system. He names names and gives a good indication
of current prices. Illustrating the discussion with real-world examples,
he not only explains the capabilities of the standard word processing,
ledger, stock control and payroll packages but also opens up the
possibilities of electronic worksheets and flexible database management
and information retrieval packages. No previous knowledge of
computers is required — each step is explained with printouts and
diagrams, and a glossary and index allow ready cross-reference.

There is no excuse now for ignorance of the great potential of
microcomputers in business; nor can you afford to remain ignorant.

You can't manage without Managing with Micros!

Colin Lewis is Professor of Operations Management at the University of
Aston, Birmingham.
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Foreword

This book deals with microcomputers and more particularly the uses to
which they can be put in management situations.

While all microcomputers contain a microprocessor, we are con-
cerned with microprocessors only in the sense that a microprocessor is
an important component of a microcomputer system. We are certainly
not concerned with. for instance. a microprocessor as a component of a
washing machine. Thus in microcomputer hardware terms the book
covers microcomputers ranging from — at the lower end of the market
(at about £2000) — the {familiar single-user systems such as
Commodore/Pet, Apple and Tandy TRS-80 to — at the top end of the
market (at about £15,000) — the multi-user systems such as those
produced by Cromenco, Altos, Comart and System Group.

In software terms, the book assumes that most managers are either
too busy or too old (over 25?) to want to start to learn how to program
a microcomputer and, hence, are primarily interested in applications
packages and in knowing the management uses of such packages.
However, to those managers to whom (like myself) the logical thought
processes involved in programming are intriguing in their own right,
the flexible type of applications package — such as the ‘database
management and information retrieval’ or the ‘electronic worksheet’
package — offers a fascinating intellectual challenge and. moreover,
can produce very useful management tools.

In a nutshell, this book examines in detail the six major applications
of microcomputers which, in broad terms, cover 80 per cent of the ap-
plications software in the business market. By providing actual worked
examples, often illustrated with computer printout, it is hoped that the
book will give the reader a very good idea of what he or she could do
with a microcomputer in his or her management situation and, in par-
ticular, whether that situation is likely to be amenable to a proprietary
applications package or requires a specially designed or ‘bespoke’ suite
of programs.

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
1982 prices microcomputer systems sold for less than £15,000, mini-
computers for more than £40,000 and mainframe computers for more

than £130,000.

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 1/0 (input/output) interface, controls the flow of information to
and from the microcomputer system’s peripheral devices (see p.7
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, ZBOA, 6809

The MPU recognises only binary numbers (that is, numbers coded as
a series of ones — 1s, and zeros — 0Os) which are called bits. All the
MPUs mentioned here are known as eight bit processors, since the basic
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4 Microcomputer Systems — Hardware and Software

unit of storage (that is, ten numbers 0—9, 26 alphabetic characters
A—Z, arithmetic operators, punctuation marks, etc.} is made up of a
code eight bits long. Such individual characters or symbols are referred
to as one byte, or sometimes an eight bit word.

Although the number of bits in a byte may appear to the reader to be
an extremely boring technical detail, this relationship controls the size
of internal memory that the MPU can communicate with directly and
this in turn influences the whole environment within which micro-
computer systems operate. Eight bit processors can only address 64
kbytes of internal memory because individual memory locations within
a microcomputer are addressed by address lines (see below) and tra-
ditionally eight bit processors are controlled by 16 address lines. This
implies that the range of addresses of storage locations is from
0000000000000000to 1111111111111111 in binary form or from 0
to 65,535 (i.e. 216—1) in decimal form. Thus, at any instant in time,
the maximum amount of information that can be stored in the internal
memory of an orthodox microcomputer using an eight bit processor
cannot exceed 64 kbytes, where 1 kbyte = 1024 bytes. Such stored
information will consist not only of the data relating to the particular
application in hand, but also the applications programs and the
systems software. Because the systems software (see page 30 for
further description) will occupy 10 to 12 kbytes and must always reside
in the internal memory, this leaves a maximum of about 50 kbytes for
both current information and applications programs.

For management applications, 50 kbytes of directly accessible in-
ternal memory is relatively small compared with mini- and mainframe
computers and this feature strongly influences the way in which
microcomputer systems operate. Such limited memory space means
that both current data and applications programs must be broken down
to a manageable size such that sections of both can reside in internal
memory at the same time, to be replaced by other data and/or pro-
grams when the original processing is complete. Thus microcomputer
systems are characterised by the continual movement of data and pro-
grams between external memory (usually disk storage) and internal
memory (see below). Clearly the effectiveness of the whole compu-
tational process must depend very much on the speed and efficiency
with which such transfer of information is controlled. {See page 30 for
discussion of the disk operating system — 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
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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 com-
puter 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
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 sub-
sequently 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.
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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 a combination 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 hobbyist 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 microcomputers with 64 kbytes of RAM and
operating systems which have to be ‘booted up’ (that is, read in} from
disk. By far the most popular operating system used in this context is
CP/M (control program for microprocessors) which is used in machines
such as Superbrain, Altos, North Star, Cromenco, Comart, Osborne,
Rair, Vector, etc.

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 1/0 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
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1/0 interface is made up both of chips that can handle serial to parallel
conversions, such as UARTs (universal asynchronous
receiver/transmitters) or AClAs (asynchronous communication inter-
face adaptors), and chips that can handle parallel to parallel conver-
sions, such as PlAs (peripheral interface adaptors) or PlOs (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 controlied 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 106 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
that user as a mainframe computer does to one if 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.

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.

A bus system is designed to operate with a specific microprocessor
unit (MPU) and the S100 bus is used with the 8080, Z80 and Z80A.
Other bus systems exist, such as the IEEE-488 which is used with the
6504 and 6502 and the $550 which is used with the 6800 and 6809.
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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).

Since the VDU is usually physically integrated with the micro-
computer’s CPU (one exception being Apple), the VDU can be con-
nected to the CPU by a very short wire and, as a result, can run at very
high speeds such as 9600 baud (that is, 960 characters per second). At
this speed a screen of 80 columns and 25 lines (a total of 2000
characters entered sequentially) can fill completely in just over two
seconds.

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.
All alphanumeric and other characters entered at the keyboard have
to be translated in the machine into a code of zeros and ones for send-
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ing to the CPU. The standard code for this is known as ASCIl {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 ASCIl 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 ASCIl code does not ac-
commodate 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 3 (hash) sign.

Microcomputer keyboards are often physically integrated with the
CPU and VDU in a single unit (for example, in all Commodore
machines and the North Star Advantage) but can be physically
separate {for example, in Osborne and Tandy Mode! I]). In the case of
Apple machines the keyboard and CPU are integrated but the VDU is
separate.

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
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 5V 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 smallest floppy disk currently used with
microcomputer systems is the 54 inch floppy disk (sometimes referred
to as a mini-floppy). At present the majority of microcomputer installa-
tions use 54 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 500 kbytes
each. A 5%a 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 informa-
tion from and write information to the 30 to 70 individual tracks on the
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disk’s surface. With 5% 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 1982 5V4 inch floppy disks cost from £1 to £4 depending on the
type and quantity purchased.

8 inch floppy disk. Similar in appearance to the 5% inch floppy disk,
the 8 inch floppy disk, being considerably larger, can store more infor-
mation 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 ap-
plications, but do tend to be standard for dedicated word processors
(see p.51) where large amounts of text have to be stored. The conven-
tion 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 1982 8 inch floppy disks cost from £2 to £5 depending on the
type and quantity purchased.

Floppy disks in general. As an electro-mechanical device, the floppy
disk drive is the unit most likely to fail in a microcomputer installation.
However, the reliability of disk drives is improving and ‘mean time be-
tween failures’ (MTBF) of up to 8000 hours is now being claimed.
Because minute quantities of the disk’s surface are inevitably removed
during the read/write process, it is essential 1o clean the read/write
head at regular intervals. This can be done either under a maintenance
contract or with one of the disk cleaning kits now available on the
market.

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 5V
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, cor-
ruption 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
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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 operating system, the programs making up that operating system
must also be recorded on the disk in advance.

For wvirtually 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 O 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 O to drive 1 and, again de-
pending 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 ver-
sions of copies can and should be implemented by correctly labelling
disks at the time of backup. In all management applications using
microcomputers, 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)
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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
CPU,

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 densities of information storage can be used. The Winchester
hard disks can store typically between 5 and 30 Megabytes of infor-
mation (that is, 5000 to 30,000 kbytes).

While floppy disks tend only to be rotated 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
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Winchester disks and the additional backup systems they require, they
are at the moment fitted only to the more expensive microcomputer
systems.

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

Tvpe of disk Storage Speed of access Cost
capacity
51/ 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)
&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)
5l/a —8inch 5 Megabytes 8000 kbaud £3000 +
Winchester (5Va inch disk) to  (800.000 cps) (with facilities
Hard Disk 30 Megabytes for producing a
(8 inch disk) backup tape)

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 con-
sists of:

central processor unit
visual display unit
keyboard

dual disk drive unit
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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 Il machine shown in Figure 1.2 demonstrates the lowest
degree of physical integration. Only the CPU and keyboard are in-
tegrated, the two disk drives and VDU monitor all being separate units.

The Commodore/Pet 8032 microcomputer (Figure 1.3a) and its
associated 8050 dual drive floppy disk system (Figure 1.3b)
demonstrate a slightly higher degree of physical integration with the
CPU, keyboard and VDU all in one unit. It is a sobering thought that the
two units, the 8032 computer and the 8050 disk drive, are priced
identically.

The Tandy TRS Model Il (Figure 1.4) and the North Star Advantage
(Figure 1.5) both illustrate the increasing degree of physical integration
that is becoming evident in microcomputer design. Here all four major
components are integrated into a single unit.

Figure 1.2 Apple Il computer, two disk drives and Hitachi video monitor.
Courtesy: Apple Corporation (UK) Ltd
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Figure 1.3a Commodore/Pet 8032 microcomputer, 32 kbytes of RAM and
80 column screen.
Courtesy: Commodore Business Machines

Moving slightly ‘up market’, Figure 1.6 shows the Tandy TRS-80
Model Il which has a single 8 inch floppy drive unit integrated with CPU
and VDU but has a separate keyboard.

Figure 1.7 shows a machine at the top of the Comart Communicator
range which uses a relatively large, separate disk drive unit accom-
modating both a 5V4 inch floppy and a 5V4 inch fixed Winchester disk
drive.

Figure 1.8 which shows the machine at the top of the Olympia ‘Boss’
range of microcomputers perhaps illustrates the latest state of the
microcomputer designer’s art of integration with the CPU, VDU,



16 Microcomputer Systems — Hardware and Software

Figure 1.3b Commodore 8050 disk drive with 950 kbytes on two 54 inch
disks.

Courtesy: Commodore Business Machines

Figure 1.4 The Tandy TRS Model lll with dual 54 inch floppy disk drive
(178 kbytes each).

Courtesy: Tandy Corporation (Branch UK)
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Figure 1.5 North Star Advantage microcomputer with dual 5% inch floppy
disk drives (360 kbytes each). Business Graphics package featured.
Courtesy: Comart Ltd

Figure 1.6 TRS-80 Model Il microcomputer with up to 64 kbytes of RAM and

500 kbytes on a single large floppy disk.
Courtesy: Tandy Corporation (Branch UK)
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Figure 1.7 The British assembled Comart Communicator microcomputer
with 514 inch floppy and 514 inch Winchester disk drives together with a
Diablo daisy-wheel printer.

Courtesy: Comart Ltd
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Figure 1.8 Olympia’s Boss microcomputer with 54 inch floppy disk drive
(600 kbytes) and 5Ya inch Winchester hard disk drive (5 Megabytes).

Courtesy: Olympia International

keyboard, one floppy disk and one Winchester disk drive all accom-
modated in one single unit.

Dropping right down to the bottom of the business microcomputer
price range, Figure 1.9 perhaps represents the latest development in
microcomputer portability. In the Osborne the CPU, minute 5 inch VDU
and dual disk drives are all incorporated in a single unit, the lid of
which is a detachable keyboard. This machine is designed to be totally
portable at 24 lbs weight and so compact that the manufacturers claim
it will even fit underneath the standard airline seat!
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Figure 1.9 The Osborne 1 personal business computer with 5 inch VDU
screen, dual floppy disk drives (100 kbytes each) and weighing only 24 Ibs.

Courtesy: Comart Ltd

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.
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
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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 com-
parison.)

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
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 nor-
mally 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
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shape and the manufacturers of this type of printer claim that this per-
mits 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.

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
— 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 prac-
tical 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
inch, this type of machine would be suitable for most applications
packages.
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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)

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.

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-
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.
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Figure 1.12 (above) Tandy
TRS-80 Daisy-wheel Il
printer with a print speed
of 43 cps and 136
characters per line.

(left) Print daisy-wheel.

Courtesy: Tandy Corporation
(Branch UK)

As a conclusion to this section on printer/typewriters used with

microcomputer systems, Table 1.2 (page 28) 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



26 Microcomputer Systems — Hardware and Software

Figure 1.13 (above) NEC spin
writer, high quality thimble
printer (55 cps).

(left) Print thimble.

Courtesy: Thame Systems Ltd

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
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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
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which at the higher level can be understood by the human program-
mer 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.



28 Microcomputer Systems — Hardware and Software

Jaded
anisuadxa pue

a|ddy saldoo 1oa1ip ou +00¥3 ‘Y208 a|qeidaaoe sdo () fewisay |
saldod j0211p
aonpold jouued Yo zel Alfjenb
u0sSqoIe P UOSIaPUY 1amb + 00023 0] "Uy2 OR 1ap9, sdo(17 IEIRHN|
121amadn] e se Yo2el Anjenb
W4l pasn 2q ued 01 "Ys (g 219, sdo (¢ eq-jlon
NGl "HOY (Wunutxeu)
"HRAIO "DAN To1qRI] sdo 08 QUYL
310pOowWIWwIO)) "aWNY) IamumadAl e se 00GZ3 yozer Ayenb (leardAy) 1o
Apue “eidwAiQ pasn aq ued 01 00213 0} "o R RENEIR sdo gg [@aym-Asie(]
3I0poOWWO))
Apue
sexa] 2}l peay 00G13 (sassed
BUIOII -luiid pajy 0} 0083 Yo zel ajdnnu yum sdo )0z
a|qissod Ayjenb
Xapeuy  suoisian jsadeayd 12119 opnasd)
SOuoNURY) Uo SIapuadsap 0083 Apjend Xujew-iop
uosdyg anlj, ou 01 00%3 ‘yo ] @duapuodsauiod, o1 sdo (¢ peduw
S124N300fNuD SIUSWUIO)) (ZS61) (s4310040Y2) Apjonb  (puo2as 42d WSIUDYI2W JUL]
abup. yipim UM S43)0D4DYD)
o1 aul] paadg

wisiubyoaw uud Aq siajuid [O uonpafisso)y 7'I 3jqo ]



Software 29

tandwodoniu o ur sabonbup) Butwiwivaboud fo sjaana) pup $224n0S G T 24nbig

A|30841p PUBISIAPUN UBD NdD 341 YDILUM S| PUB S() JO SBPOI

{3002 INIHOVIW IO ABYNIBI0) 300D 378vAvIH INIHOYIW

—— 4 .

ﬂ\
uoljesado weiboid SISeq au0-10}
Japdwod e ul d d } A
018 116 uews n paads o} 3uo e uo Agjensn
5€ 39U0 1 h_ m\q 5160| snonjyiadns LOI12NISUI BPOI
— Jayiel JUaaIeIS Aq $3A0WAL pue 3Ppo2 ajgepeal autyorw €
i 1u3Wa1e1s apod a|ge
- SHOLVISNYHL 051 BLILOBLS O1U! a)gepeal aulyoBW 0lul UoIIONIISU
P EmEM il e oyul wesbosd abenbue| Ajquiasse
WIEJDOID 5118AU0D 3[0UM S143AUQCD ue $51B|SUE.]
H31IBEILN _ . "3INAW0D HITBWISSY

J1412ads auryoew
Ajjensn ‘sotuowisu
AQ paluasaidau

342 SU0110NJISUt
f aJaym abenbue) e

SUOI1ONJISUl 2POI aiaepeal aulydew Auew
1uasaidas ABLL UOHIONJISUY (aA3)-ybiy au () "ADusIDlya
jeuonieandwos uey) Jayles Bulwweiboid Jo ases 104

paubisa "pasn ag 01 aUIYIEW 3Y3 0} 32UdI3434 31| Ylim
ualllum aq o1 sweldboid sywsad xeluAs asoym spiom

puewiod ysiibug Buisn sbenbue; Buiwuwiespoid e I9VNONYT AT18NISSY
- - - - “ IDYNONYT ONINWY H
4 YISV d -90Hd 13ATT HIMO?
{D1SVEIN) | 30800
olsva NVH1H04
| (DISYE-D) DISVS

s e . . = = JYvYML40S
IDOVNONYT ONIWNVYHOOHY T13ATT BIHDEH - - < ’ SNOILYIIddY




30 Microcomputer Systems — Hardware and Software

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 6) 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.

When the systems software is in ROM (for example, in
Commodore/Pet, Apple and Tandy TSR-80 machines) the computer’s
operating system is to all intents and purposes fixed. (The only way to
alter it would be phuysically to insert different chips.)

From the user’s point of view this means that only applications
packages written in one particular version of one particular higher level
language can be used on that machine. Machines with fixed operating
systems tend to be cheaper than those with flexible systems. Since it is
generally recommended, particularly for business users, that the
choice of a microcomputer system should depend mainly on the ap-
plications software (and that choice will prescribe the systems software)
the choice of systems software is not one that often confronts potential
business users. Having said that, with the ever increasing adoption of
the CP/M operating system by microcomputer manufacturers aiming
specifically at the business user, the number and variety of packages
available for CP/M machines exceeds those of other operating systems
considerably.

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
information 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
operating systems is not too important. However, in situations where
many individual records (such as stock, personnel, accounts records,
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etc.} are continually being pulled in from disk to be processed by sec-
tions 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 appli-
cation to that intended by the prospective purchaser is the only way of
really finding out how quickly one can, for instance, process and up-
date 250 personnel 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 prop-
rietary package (‘canned program’ in American usage) or can be
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 ex-
pensive, especially when related to the cost 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 1982:

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 34). The quality and comprehensibility of instruction manuals is
most important for management applications and does vary con-
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siderably. 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 sub-
sequent development of compilers, which translate all the instructions
in a program into a complete ‘compiled’ form before the program is
run, FORTRAN, COBOL, ALGOL and even compiled BASIC could also be
run on microcomputers. Yet, having been first in the field, inter-
pretative 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 categories, namely:

integrated accounts and ledger (various) 31%
stock recording and control 12%
database, lotteries, mailing list 10%
payroll 9%

word processing 8%
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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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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.

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 secur-
ity 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
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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. lf a software house provides a valuable backup ser-
vice 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.

Conclusion

All operating microcomputer systems require both hardware and soft-
ware. 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, in-
dicated 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 in-
dividual 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.

Because the market is so competitive, the purchaser of a micro-
computer gets very much what he or she pays for — at least for the
hardware. Personally, having spent a period of six months using about
a dozen machines, | have found that getting used to a new micro-
computer is very similar to getting used to a new car. Initially it is very
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strange (familiar controls are in different positions and so on) but
eventually it feels little different from the previous one. Nevertheless, a
continuing debate surrounds such matters as how the colour of the
screen and the shape of the characters affect eyestrain. The general
opinion on this appears to be that, although intensive viewing of a VDU
does not actually cause eyestrain, it does tend to emphasise any slight
incipient eye defects which may not have been revealed in other less
strenuous situations. The colour of the screen appears to be very much
a personal preference, but recently the Danish government supported
through legislative procedures the use of yellow characters on a dark
background for VDU screens, as opposed to the more common white
or green characters. | have certainly found this type of screen very easy
to work with.

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

Over the past five years (to 1982) the UK business micro- (as opposed
to the mini- or mainframe) computer industry has grown from virtually
nothing 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 32
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 hobbuyist 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
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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 identity 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 ofter 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.31). The
hardware recommendation will generally 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 Simpilified 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
maijor 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 a con-
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 usetul 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 7Y/2 per cent of the hardware purchase price for the
remaining nine months of the first year, and from 10%2 per cent to
172 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 to 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 reasonabie 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. lf it is
relatively easy to gain access to the read/write heads, clean them
reqgularly 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.

| 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. |
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 Internal memory External user range
RAM ROM storage languages (1982)
Small 32 kbytes 16 kbytes  dual 54 inch BASIC £2000 to
(personal. OR OR floppy disks ASSEMBLER £2500
desktop, low 64 kbytes 2kbytesto 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 -l BASIC £2500 10
OR OR floppy disks £5000
64 kbytesto 6 kbytes up to
128 kbytes dual 8 inch FORTRAN
(incl. cp/M) floppy disks
1 Megabyte to .
5 Megabutes COBOL
PASCAL
Large T 5V inch or £5000 to
8 inch floppy PILOT £10,000
disk and B
5Va inch AP
| upto Winchester hard -
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 Megabuytes

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

Ledger Maximum

stock
items

Payroll
femployees) Customers Suppliers

Proportion

of the business
user market
{(installations)

Machines

250 500 150 1500

400 1000 500 10000

400 + 1000 + 500 + 10000 +

400 + 1000 + 500+ 10000 +

50% Alphatronic

North Star Advantage
Commodore/Pet 8032
Vector Graphic
Applell

Tandy Model 1l
Comart cp-100
Olympia Boss

Xerox 820

Superbrain

Nascom

Research Machines
ACT-Sirius

Osborne 1

25% AcT-800
Commodore/Pet 8096
Apple llI

Tandy Model 1

Comart cp-500
Olympia

Kalamazoo K1500
Pertec

Simplec

15% Cromenco

icL/Rair Black Box 3/30
ACT-800

Sauron

Eagle

Altos

10% CPs-System 2800

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.

Thusfor a company 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 54 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.

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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Bytecoft Busingss System. compr 121nd: ATETL00
434K zystem, 7 790K disk-drives g VAT

green-phipsphor soveen, 24 lines of £0, aumer:c rad
120cps dot-matriz printer, 122ch olaten. tractor-feed
all necessary cables.
mae hox of paper (E000 sheets:, 2 spare oranter ribkons,
Z horxes of diskettes .toral 200,
Butesott Businesz Sustem (Sales. Purchase & Momivai) holding:
50 nominal account:,
S00 cuziomer accounts.
500 supplier atcounts:
non-stock invoioing sub-zusten
stock subk-zyvsten, witn Tull stoch-contirel, saivs Orders,
purchase orderz, atl fully 1nregrated 1nto the tadger susteam
capacities: 200 puvzhaze order., 242 =ales orders
1¢ zrocK cateqories, and 2000 stooa 11
4 half-days’ on-site 1nstallation suppoit
Mounted in specialiy-desiqued sustem desii.
and 1 full year’ s hardware and software maintenance.
This auote 1s subject to confirwmation and appiies for a saziimuws ot 37 days,

%

Figure 2.2 Estimating hardware size and price for a medium to large system
using the Bytesoft Business System Configurator.
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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 a common 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 5%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:
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Table 3.1 Advantages and disadvantages of dedicated word processors and
word processing packages

Advantages

Disadvantages

Dedicated
word processor

simple controls via

labelied keys

operating system
in ROM

several work
stations (usually)

expensive
inflexible
larger system requires

large workload
justification

Disadvantages

Advantages

General purpose
microcomputer
with word
processing package

controls effected

by combinations of
normal {i.e. QWERTY)
key depressions

operating system
on disk

relatively cheap

flexible, can be
combined with other
packages

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.5b), ‘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 CP/M 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 Page: 1

Instruction Manual Test Document

This document 1s provided with the WORDCRAFT 80 ward 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 wusing 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 gettings 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
i ’

m’ instead of all printed characters requiring equal (maximum)
spacing.
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Date June/80 Test Document
78.50 2.25 56.32
2.50 89745,2564 5.0
4568.0 25.0 63
.5682 .002 32.1

- this was done automatically by WORDCRAFT BO.

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 B80.

functions.

the above space, 3 lines were skipped.

You will notice that all the decimal points have now been aligned

Besides the normal TAB facilities it 1is also possible

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

Instead of inserting blank lines, WORDCRAFT 80 can be used to SKIP a
certain number of lines before commencing the next section of text.

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) used in conjunction with a
Commodore/Pet 8032 microcomputer.

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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| S L

Dear :jg

Further to our telephone conversation of =, 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 takern.

We look forward to your response.

Yours sincerely,

P. G. Brownly,
Sales Director.

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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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,
B91 2PH,

Dear Dr Lewis,

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

75, bre>b

P. G. Brownly,
5ales 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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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.
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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 precessing 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. As we saw in Chapter 1, a printer can by
definition only print, whereas a typewriter can be used both as a nor-
mal typewriter (that is, it can accept manual input) and also as a printer
{accepting input from a microcomputer). A typewriter used in conjunc-
tion with a microcomputer can even be used independently, in the
normal manual mode, while the microcomputer is performing an
alternative function. 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 g, j, p, q
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
5-10 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.

Where documents have to be available very rapidly, transmission of
documents between microcomputers is certainly commercially viable
since the time taken to transmit the information is relatively short and,
hence, the telephone charge relatively cheap. Once transmitted the in-
formation can be stored on disk at the receiving microcomputer and
subsequently printed.

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 unabie to tell what is important and what is not.



CHAPTER 4

Numerical Analysis using an Electronic
Worksheet — visicaLc and suPERcALC

Electronic 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
Commodore/Pet, Apple, Tandy, Video Genie etc. 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 | 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 resuits 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 C4, E5,
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.
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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 701/10/81 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 additinnal 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 E1 and, if the variable B1 in the for-
mula was made RELATIVE, the formulae in D1 and E1 would become
+ 1+ C1 and + 1+ D1 respectively, whereas if B1 was to remain un-
changed (NO CHANGE) the formula + 1+ B1 would appear at C1, D1
and E1.

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 + BR6 +
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
1981.

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 FORTFOLID {BEERS,WIMES & SPIRITS) 17/0%/81
NANE ary PRICE VALLE
i AllErew 1000 72 720
2 Bass 700 214 1512
3 Border 50 100 50
4 Buiner 175 267 447,25
5 Eity Lon 79 79 42.41
b Guinness 200 58 114
7 Hight'd 300 87 261
] IrishDis 1000 50 500
9 Moriand 560 190 1064
10 Vaux 120 140 148

.................................................................................

TDTAL [EXEEERRN) ‘?20»66

.................................................................................

STOCK PORTFGLIO (BEERS,WINES & SPIRITS) 22/07/81

NAME any PRICE VALUE
i AY iBrew 1000 6%.5 495
? Bass 700 21z 1434
3 Border 50 88 44
4 Bulmer 175 245 443,75
5 City Lon 79 75 59.25
b Guinness 200 58 116
7 Highl'd 300 a1 243
8 IrishDis 1000 bY 520
¢ Moriand 560 190 1044
10 Vaux 120 13% 153,2

---------------------------------------------------------------------------------

---------------------------------------------------------------------------------

STOCK FORTFOLIO (BEERS,MINES & SPIRITS) 25/09/81
NAME ary FRICE VALUE
i AllBres 1000 68,5 685
2 Bass 700 200 1400
3 Border 50 83 41,5
4 Buimer 175 245 428,75
5 City Lon 79 71 56,09
L) Ginness 200 54 108
7 High) ‘d 300 74 28
8 IrishDis 1000 47 470
g9 Fordand 560 180 1008
10 Vaux 120 124 151.2

.................................................................................

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.

LDAN: 10000  INTEREST RATE (pa) 14 TOTAL REPAYMENT INER TWO YEAR PERIOR 12996

PERIOD 1 2 3 4 5 [ 7 B ¢ 10 1 12
SALES 10000 10000 10000 10000 10000 10000 10000 10000 10000 10000 10000 10000
MORTGAGE 400 600 600 &0 600 400 500 600 500 500 500 500
UTILITIES 140 140 -] 8 © o 45 85 50 50 100 140
TELEPHONE 75 73 73 73 73 75 73 75 75 75 75 75
SALARIES 8000 8000 8000 8000 8000 3000 8000 8000 2000 8000 8000 8000
CLOTHING 120 120 120 120 120 120 120 120 120 120 120 120
RATES 80 L 80 80 80 -] & 80 & ] 80 80
TNSURANCE 160 150

POSTAGE 15¢ 150 150 150 150 150 130 150 130 150 150 15

LOAN: 13000  INTEREST RATE (pa) 14 TOTAL REFAYMENT OVER TMD YEAR PERIOD 168948

PERIOD 1 2 3 4 5 é 7 [ ¢ 10 11 12
SALES 10000 10000 10000 10000 10000 10000 10000 10000 10000 10000 10000 10000
MORTCAGE 400 00 400 600 400 400 500 500 400 400 00 400
UTILITIES 140 140 [ 80 0 40 85 85 50 50 100 140
TELEPHONE 73 735 75 75 75 73 75 75 75 75 75 73
SALARIES 8000 8000 8000 8000 8000 8000 8000 8000 8000 8000 8000 8000
CLOTHING 120 120 120 120 120 120 120 120 120 120 120 120
RATES B0 & 80 80 80 8 80 L] 80 L] 80 80
TRSURAWCE 160 150

POSTAGE 150 130 1% 130 150 150 130 150 150 150 150 150

LOAN: 11000  INTEREST RATE (pa) 18 TOTAL REPAYMENT QVER TWO YEAR PERIOD 13316.4

PERIOD 1 4 3 L] 5 4 7 ) ¢ 10 11 12
SALES 10000 10000 10000 10000 10000 10000 10000 10000 10000 10000 10000 10000
MORTGAGE 600 600 600 500 600 400 500 600 600 600 500 500
UTELITIES 140 140 & ] 4 # 83 5] 50 5 100 140
TELEFHONE 75 3 73 73 73 73 73 73 75 735 B 75

SALARTES 8000 8000 8000 8000 800 BOOO 8000 8000 8000 8000 800¢ 8000
CLOTHING 120 120 120 120 120 120 120 120 120 120 120 120

RATES 80 80 L L] L] Y] & 80 80 80 b0 L]
INSURANCE 160 160
POSTAGE 150 150 150 150 150 130 150 150 1% 150 150 150

TOTAL
120000

7200
1030
900
94000
1440
980

1800
6478

3852

120000

7200
1030

6000
1440
960

1800
47

1903

120000

7200
1030
§00
F4000
1440
760

1800
7458

2692

PERCENT

4,00
0.86
0.75
.00
1.20
0.80
0.87

5.42

weoo-Soo o
SHUBEIIES

-
v
<

PERCENT

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:

1 4

2 up—1

3 e=di—up_,

4 e%

5 e

6 0.2 x ¢

7 08 x e

8 e =02 x ¢ + 08 xe_,

9 0.2 x|e]

10 0.8 x MAD;_

11 MaD; = 0.2 x]e |+ 0.8 X MADy_
12 o4 = 1.25 X MADy

13 T; = e / MAD;

14 Te

15

16 o X d;

17 (1 = «a) x up—,

18 up = INT(aexdy + (1 — a) X uy—; + 0.5)
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DEWAND ANALYSIS MORK SHEET (SINPLE EXPOMENTIAL SMOOTHING) Alphal fixed at 0.2

1 2 3 1 5 [ 7 B ? 10
{.Current Desand Value 35 50 58 49 2 52 1) 19 S8 1]
2.Current Forecast 50 51 5 52 52 55 55 55 Lt 5
3.Error 5 -1 7 -3 k! -3 -1 -4 i 14
4.5quared Error 25 1 49 ¥ 1154 9 i 38 b 196
5.Cusutative Sq Ervor g 5 % 73 84 1240 1248 1250 1286 1302 1498
6.AlphalsError 1,00 -0 1.40 -.60 6,80 -.60 -0 -1.20 .80 2.80
7. (1-Alphat)tPast Sa Error 00 .Bo 48 1.50 .72 6.02 433 L3 1.49 1.99
8.Current Ssoothed Error ,00 1.00 40 1.88 90 7.32 5.42 413 .11 .49 79
9.Akphat#8/Error/ 1.00 .20 1.40 .60 5.80 40 20 1,20 .80 2.80
10, t1-Alphat!$Past WD 4.00 LR 338 3.8 3.5 2.2 1.0% 5.83 3.62 L
11, Carrent MAD 5.00 5,00 4.20 476 L4 10,33 B.B& 7.29 7,03 .42 7.94
12.Current Std Dev 8,25 5.25 5.95 3.51 12.91 11.08 9.11 8.7 8.03 9.92
13, Tracking Signal 0 .1 .39 2 73 .61 .57 .30 39 40
14.Cuaulative Error 5 i 11 B 42 3¢ 38 3z 38 50
15, Alpha ! .1 .1 . W A W1 .1 1 .1
16.&lphatCurrent Deaand 3.50 5.00 5.80 4,90 B.&0 5.20 5.40 4.9 5.80 5.80
17. (1-AlghattPast Farecast 43.00 43,90 43,90 44,80 45,80 49,50 49,50 43,50 48,40 48,460
t9.Next Period’s Forecast  50.00  50.50  50.90 51,70 51,70 5540 5470 54,90 5440 5440 5540

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). On a
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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! A B o N G I
e fommmm e
2! DENAND ANAL 21Alphal fixed at 0.2
J e J e
4! 1 4 8 9 10
51 +H
bi1.Current Desand Value 53 b 49 58 48
7:2.Current Forecast 50 i 56 33 56
8:3.Error 5 1 -7 3 12
9i4.5quared Error 25 ' 9 9 144
10:5,Cunulative 5q Error 0 25 10 1403 1412 1556
i 11
i216,AlphaltError 1.00 12 -1.40 60 2.40
1317, {1-Alphal) sPast Sm Error .00 131 2.7 1.05 1.32
1418.Current Smoothed Error 00 1,00 14 1.3t £.45 3.72
13 154
1619.Alphald/Error/ 1.00 16! t.40 .40 2.40
17110, {1-Alphat) tPast MAD 4,00 i b.64 6.43 3.42
18111.Current WAD 5.00 3.00 184 8.04 7.03 8.02
194 194
20112.Current Std Dev $.29 201 10.03 8.79 10,03
21 20
22}13.Tracking Signal .20 221 Jdé .23 A
23114, Cunulative Error 3 231 21 30 42
L H 24!
25115, Alpha .2 258 .2 .2 .2
26115, AtphadCurrent Demand 11.90 261 9.80 11.60  13.40
27117, {1-Alpha}#Past Forecast 40.00 N 44,80 44.00  44.80
2B118.Next Period’s Forecast 50.0¢  51.00 28! 94,60 55,60 58.40
P R et STt Y R
30! 304

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 SUPERCALC, 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 B C D
1 Wages Department Doc. 34h
2 .....................................
3 NARE RATE/H'R  HOURS EARN'GS
4 ____________________________________
6 Hrown 2,25 37 8325
7 Craddock 2.75 40 110,00
8 Davidson 3.00 38 14,00
b4 Eggan 2,25 3 7875
10 Higgins 3,00 37 111,00
1 Logan 2,50 ¥ 97,50
12 Mathews 2,25 »H 7875
i3 Morgan 2425 4 9000
14 Smith 275 4 110,00
15 TozTskz==
14 Total ¥52.00
i7 ===z==z3r==
18
AA AR AC AD AE AF AG AH
1
2
3 Production Planning Doc,1éb
4 ________________________________________________________________________
5 Cost Centre QOperator Times Totai
6 ________________________________________________________________________
7 Machine Shop 35 ¥ 40 38 H 1835
8 Maintenance 37 3y K »] 40 40 191
¢
10
11

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
(thatis, 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 on a Commodore/Pet 8032 and Figures 4.4a, 4.4b and 4.6
using SUPERCALC on a Comart Communicator.

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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DEMAND AHALYSIS WORK-SHEET (SIMPLE EXFOMENTEALLY AVERAGE:

“CURRENT FERIOD 1 z 3 4 5 & 7 g AT
1 .CURRENT DEMAND VALUE 5% 30 58 aw 84 52 L4 4y 58 [t
2.CURRENT FORECAST 30 51 51 52 R ) o7 57 25 54
3.CURRENT ERROR 3 -1 7 -3 3 -4 -7 -8 3 1z
4.5GQUARED ERROR 25 1 47 g 115 34 kS A4 v 144
5.CUMULATIVE S&. ERROR 25 24 75 84 1240 1274 128% 1349 1358 1502
4+ ALFHAXERROR CALFHA=0,2) 1 Y 1.4 L S8 -1.2 LIRS IR I 2.4
7+ (1-ALPHA)Y%PAST SM,ERKOR +00 +80 W48 1.50 T2 AL0Z 2B ZLAD 80 1.12
8.CURRENT SMDOTHED ERROK 00 |1.000 A0 1.88 ol 7.52 4.82 3,25 1.0C 1,40 3.52
7 +ALFHA¥% /ERROR/ (ALFHA=C. 2) 1 .z 1.4 oE 4.8 a2 i) 1. W& 2.4
10. (1-ALPHA) %PAST RAD 4.00 4,00 3,34 3,811 3,53 .28 757 4.4 AGSL 5.4
11 . CURRENT HAD 5.00 }5.00 4.20 4,74 4,41]10,33 7,44 8,17 8.14 V.11 B.G7
12.CURRENT STD. DEV. £.23%  5.2% 551112491 11,82 10,21 10,17 8.8% 10.11
13, TRACKING SIGHAL 20 i L2% T3 =3 + A Y 20 g2
14.CURULATIVE ERROR 5 4 4z ) 33 25 28 40
15 . ALFHA(CONSTANT » 20 +20 20 W20 W20 LEO .20 + 20 220
14 ALPHA®CURREMT DEMAND 11.00 10,00 Fo8ir 17420 10,40 10,80 %.80 11,460 12,40

17.{1~ALFHAYRFAST FORECAST 40,00 40,80 40hA4 41.79 A1.%27 45078 45,74 45,723 44,030 44.50
18 .HEXT FERIODS FORECAST 50,00 51,00 30,80 52124 51.5% 58.47 57.18 54,94 55,03 55.43 58.10

H C [N HH E HH F
4 55 50 58 49
7t EZB Cza bed E23
&) Ca-IHT(CY?+.5) DA-TMT(D7+.5) EA-INTCE 4457 FA-TINT«F7+.5)
gy INT(ORIRINT(CE)Y  INT(DBIXIMTIDE: INMT(EB)*INT(ES) INT(FE)I%IMT(FE
i0: C¥ SUtCY9:1 D7) SumiCy:EY) SUMICY:F72
114
121 0.2=%08 Q.Z2%DE 0.2%E8 0.2%FB
131 O.8%RB14 0.8%C14 0.8x014 0.8%E14
140 C12+C13 D12+012 E124E13 F12+F13
151
141 0,2®ARS{CH) 0.2#aR5(D8) 0.2#AR5(E8) .ZRABSIF8)
171 0,B¥ELI8 D.8xC18 0.84018 0.58+E16
18. C1é6+€17 D14+D17 El164E17 Fla+Fi17
191
20% 1.25%C1A 1,25%D18 1.25%E18 1,29%F18

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 achieved 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 32
kbyte Commodore 8032 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, oc-
cupies 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

Both VISICALC and SUPERCALC are versatile numerical analysis
packages with a wide variety of uses. The popularity of the electronic
worksheet concept has made VISICALC, in particular, the world’s most
widely sold package. Versions of either VISICALC or SUPERCALC are
available on virtually every make of microcomputer and, while the ap-
plications for which the concept of the electronic worksheet can be
used are virtually limitless, it is reported that these two packages are in-
creasingly being used for general purpose financial modelling. One of
the limitations of both systems is the relatively small amount of infor-
mation (labels, data and equations) that can be stored on some
machines.

The popularity of the worksheet concept underlying both VISICALC
and SUPERCALC can be judged from the fact that computer magazines
surveying the available microcomputer hardware often use the facility
to operate with one or the other as a criterion for selection. From a
survey of 78 microcomputers carried out by Computer Management in
December 1981, | have extracted the following:

microcomputers with VISICALC and SUPERCALC 24%
microcomputers with VISICALC only 12%
CP/M microcomputers able to support SUPERCALC 49%
microcomputers with neither package 15%

I should point out that the 12 per cent with VISICALC include
Commodore, Apple and Tandy machines and must, therefore,
represent the bulk of actual installations.



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-
guired.

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, 0OZZ,
ADMINISTRATOR, FILEPROG, COMBIS, CORP, MANAGER, CONTROL, FMS-
80 and dBASE II.

Most of the earlier examples shown in this chapter were generated
on a Commodore/Pet 8032 microcomputer, 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 on a Sauron microcomputer 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—2) or
numeric (0—-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 — a pre-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.
11/10/81)

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 5V4 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:
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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 5V4 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 - 0Old Warwick Road
District i:Lapworth

Asking Price 1 76000 Date accepted :09/08/81
Reception : 3 Bedrooms T 4
Bathrooms : 2 GCarage spaces: 3
Detached or semi :Det
Garden(small/medium/)arge):Large

Annual rates 1865

Reference No. :S1005 Comments :Rural outlook

Figure 5.3 Example of a simple record design as used by an estate agent
(record length 183 bytes).
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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 54 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
entry (UNSORTED)

1005 I
£20,000

1001 l
£25,000

key field — 1006 I
£60,000

1008
£40,000

1004
£30,000

INDEX FILE Of key
fields sorted in

descending order
of price (sorTED)}

1003
price field 4 £25,000

1002
£80,000

1001
£40,000

1000
£50,000

Address; =———
Bedrooms:
Reception:

Rates:

|

-—

I

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 I, 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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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
Equalto, e.qg. = Lapworth = 100 = 12/11/81
Greater than, e.g. > Lapworth =100 >12/11/81
Less than, e.g. < Lapworth < 100 < 12/11/81
Greater than (after for = Lapworth = 100 =12/11/81

alphanumeric) or
equalto, e.g.

Less than (before for = Lapworth < 100 =12/11/81
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).

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

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

sorted alphabetically by surname.
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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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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 all stocked items ordered by cost value,
COLIE DESCRIPTION COST VALUE CUMULATIVE VALUE
f45454 Manual 15,00 146,00
hbdb44 Mot 150,00 166,00
qg?7?7% Bol t 1468, 00 334.00
h78787 Nut 210,00 544, 00
g45454 Flange 340,00 884,00
h45454 Nut 350, 00 1234.00
a45454 Casting 404, 00 14638, 00
g454541 Bracket 4C8., 00 20446, 00
g43435 Fiange 585. 00 2631, 00
34343 Flange 585,00 3216, 00
b5&54&65% Bracket &72.,00 3888, 00
h&?7676 Bracket 702,00 1590, 00
65657 Bracket 780,00 5370, 00
f46464 Flange 1008, 00 6378, 00
azo03 Casting 1088, 00 7466, 00
g73%3% Casting 1242, 00 8708, 00
aloo00 Casting 1360, OO 1300468, G0
f&76760 Casting 153G, Q0 11598, 00
g7&67&7 Bracket 1870, 00 13448, 00
g20021 Boit 3000, QO 16468, 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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05/11/81
SALES REF'S COMMISSION FOR LAST 2 MONTHS
S&LES REF TOTAL INV.NOD. COMMISSION
DGT 85,00 z 8v.50
DGT 2205.,00 4 220.50
DGT 2205,00 v 220,50
Sub Total 530.50
FIN 24611,10Q 5 241.11
FIN 105.00 10 10,50
Sub Total 271.41
FNL 34,90 & 3.49
FNL 175.85 8 17.59
FNI, 8,11 11 .81
FNL 2144,45 3 214.47
Sub Total 234,34
GHS 2058.30 7 205.83
GHS 142.80 4 14,28
Sub Total 220.11
TOTAL 2171.48

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 :00093 DATE 117/709/81
From, For.,
Bioggs & Co, Ltd. CME Ld
Southern Avenue 20 Universe Rd
Birmingham 84 15T Bromley., kKent
QTY DESCRIPTION PRICE
1 8032 Computer 895,00 895,00
1 8030 Dual Disc Driv 895,00 895,00
1 Aculab | Interface 40,00 90,00
I Anadex Printer DP9S 999,00 995, 00
Sub Total 2879,00
10 #Discount 287,490
Sales Rep Carriage 20,00
FIN
Total Z611,10
Date Acceptecd VAT 391,66
20710781 INVOICE TOTAL 2002.76

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 Il
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 PIVE AND EIGHT INCH FLOPPY DISKS

SIZE DENSITY SIDED CCODE : NO PRICE
FIVE INCH SINGLE SINGLE M11A411X 1.50
FIVE INCH DOUBLE SINGLE M13A411X 1.66
FIVE INCH DOUBLE DOUBLE M14A411X 1.82
FIVE INCRH DOUBLE SINGLE M15A411X 1.50
FIVE INCH DOUBLE DOUBLE M16A411X 1.63
EIGHT INCH SINGLE SINGLE F11A211X 1.50
EIGHT INCH DOUBLE SINGLE F1l3A211X 1.84
EIGHT INCH SINGLE DOUBLE F12A211X 1.91
EIGHT INCH DOUBLE DOUBLE F14A211X 2.00

- REPLACE ALL PRICE WITH PRICE*l.1l
00009 REPLACEMENT(S)
. REPORT FORM DISKPRICE

PRICE LIST FOR FIVE AND EIGHT INCH FLOPPY DISKS

SIZE PENSITY SIDED CODE :NO PRICE
FIVE INCH SINGLE SINGLE M1iA411X 1.65
PIVE INRCH DOUBLE SINGLE M13A411X 1.82
FIVE INCH DOUBLE DOUBLE M14A411X 2,00
FIVE INCH DOUBLE SINGLE M15A411X 1.65
FIVE INCH DOUBLE DOUBLE Mi6A411X 1.79
EIGHT INCH SINGLE SINGLE Fl1lA211X 1.65
EIGHT INCH DOUBLE SINGLE F13A211X 2.02
EIGHT INCH SINGLE DOUBLE F12A211X 2.10
EIGHT INCH DOUBLE DOUBLE F14A211X 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 DISKsS

SIZE DENSITY SIDED CODE :NO PRICE
FIVE INCH SINGLE SINGLE M11A411X 1.65
PIVE INCH DOUBLE SINGLE M13A411Xx 1.82
FIVE INCH DOUBLE DOUBLE Ml4A411X 2.00
FIVE INCH DOUBLE SINGLE M15A411X 1.65
FIVE INCH DOUBLE DOUBLE M16A411X 1.79
EIGHT INCH SINGLE SINGLE F11A2311X 1.7%
EIGHT INCH DOUEBLE SINGLE Fl3A211X 2.12
EIGHT INCH SINGLE DOUBLE F12A211X 2.20
EIGHT INCH DOUBLE DOUBLE F14A211X 2.30

Figure 5.11 Example of non-selective and selective transactions on record
fields.
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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 Il 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 tfo:
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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
Do ARmt DIRECTORY MAINTENANCE
*** MAIN MENU ***
0 - LIST DIRECTORY
1 ~ ADD NEW RECORDS
2 - DELETE CURRENT RECORDS
3 - ALTER EXISTING RECORDS
WAITING INSTRUCTION
WAITING 0
00013 DAVISON G H ACCOUNTS
00017 WILLIAMS G S ACCOUNTS
00019 SMITH Y (MISS) ACCOUNTS
00006 LEWIS C D INSPECTION
00018 SMITH D H INSPECTION
00010 JAMESON F T PERSONNEL
00021 CHAMBERS J J PERSONNEL
00001 BROWN R G PRODUCTION
00014 ASHID T F PRODUCTION
00015 PIPER T F PRODUCTION
00016 SMITH F S PRODUCTION
00024 SINDEN D F PRCDUCTION
00025 EVERSFIELD D S PRODUCTION
00009 RANKIN G H PURCHASING
00012 BROWNLY A PURCHASING
00022 BOL"™ . A REGISTRY
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

721
649
407
723
640
653
657
345
555
921
555
290
555
386
432
412

Figure 5.12 Printout from a database macro program
responses underlined)

menu (operator’s
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WAITINGA
Enter 0 to exit
Enter 1 to delete a NAMED record
Enter 2 to delete all records
sharing a single EXTENSICON number
WAITING_Z
EXTENSION NUMBER to be deleted:555
00014 ASHID T F PRODUCTION 555
00016 SMITH F S PRODUCTION 555
00025 EVERSFIELD D S PRODUCTION 555
DELETE?:Y
WAITING 3
Enter to exit

Enter SURNAME of persons
record to be changed:BROWN

These are all the records with that SURNAME
00001 BROWN R G PRODUCTION 345
00012 BROWNLY G A PURCHASING 432

Enter NUMBER of record

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

:12
00012 BROWNLY G A PURCHBASING 432
Which FIELD do you want to alter

DEPARTMENT - D or EXTENSION - E?

WAITING E

New EXTENSION number:423

The new record is now as shown below

00012 BROWNLY G A PURCHASING 423
WAITING _U_

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 R G 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
00022 BOLTON A REGISTRY 412




118 Database Management and Information Retrieval

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)



120 Sales, Purchase and Nominal Ledger

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
pavments received from customers

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

discounts (to cope with opuonas uiscounts, 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. The examples shown here were in fact produced by a Comart
Communicator with 64 kbytes of RAM and 700 kbytes of disk storage
on two 5V4 inch drives.
On this particular system 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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Figure 6.1 Diagrammatic representation of a microcomputer integrated
ledger system.
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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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BYTESOFT GENERAL BUSINESS SYSTERM
BYSTEM CHECKOUT HNo. 37

Bykeshop Commuterland
2b Railway #érches

Eivningham B3 4TD 18/109/0]
::::==ﬂ'-‘-==='_':=:==.:==:==========:=::===::::£=:22:::::5:::::::::::::::‘;.::!:'::
All files are qenevation 7
Last Audit (Sales) 10 Last Invoice Audit (3ales) 10

Last journal transaction: 7%
Nominal Ledger 47 Yucs, A0,783,08 494 fuld
Nominal statement file 44 recy. 3a4% furl
Last sales invi 1213 Last sales cash receipt i
Last sales credit note G
Sales Ledger total 14 rees. 294,644,463 154 fuld

Sales Invaice File 15 recs. 27 s 444,43 3% fuid
TR ECN NN IR I I NI I TR I YN NES IR IEI SIS IIZEIUIIESTISESIEISSTSSISToOSToIsoSl

Last Audit (Furchase) iz
Last purchase inv: 15% last purchase c¢ash receipt 5
Last purchase credit note ¢
Purchase Ledger total 33 recs. 5,231.77 A& full
Furchase Invoice File 12 vegs, 5,23L.77 4% fun

...........................................................................

FURCHASE/NOMINAL SYSTEM IM EALANCE

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



128 Sales, Purchase and Nominal Ledger

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®

— OO0 ~IONU R

—

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.

When 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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::::======:=:===:================::=====:::::::’:'_‘:2::’::::::::::
BYTESOFT NOWMINMAL LEDGER
HOMYINAL ACCOUNTS
Bykechop Commuteriand
2b Railway Arches

18/10/81 Birmingham BES 4TD Page 1
1 000010 LEASE Fized Assets

2 000020 LEASE IMPROVEMENTS Fixed Assets

3 0000630 FIXTURES & FITTINGS Fized Assets

4 000040 OFFICE FURNITURE Fixed Assets

5 100010 STDCK DOF WIDGETE Current Assets

A 100020 STOCK OF BOODKS Current Assets

7 100030 STOCK OF PAPER Current Assets

& 100100 DEBTORS Current Assets

9 100200 CASH AT BANK Current AsseTs

10 100500 VAT OM PURCHASES Current Assets

11 100600 REMT PAID IN ADVANCE Current Assets

iz 100410 RATES, IN ADVAMCE Current ALsets

13 200100 CREDITORS Current Liabiiities
14 200110 DEFDSITS TAKEN Current Liahilities
15 200500 VAT ON SALES Curvent Liahilities
14 200400 PROVISION, TELEFHONE Curvent Liabijities
17 200610 PROVISION, FROFESS. Current Liabilities
18 200420 PROVISIOW, ELECTRIC. Current Liahilities
1y 200650 FROVISION INCOME TAX Qfurrent Liahbilities
z0 200700 STOCK SUSPENSE Current Liabhilities
21 300010 CAFITAL Longterm Liahilities
27 300020 LOANS Longterm Liabilities
232 400010 WAGES % SALARIES Expenditure

24 400020 EMPLOYERS ™ MHI Ezpendituve

25 400030 REPAIRS TO WIDGETS Ezpenditure

26 400040 COST DF SALES Ezpenditure

27 400050 INCOME TaAX Expenditure

28 400070 PETTY CASH Expenditure

29 400100 ELECTRICITY Expenditure

30 400110 TELEFHONE Expenditure

31 400120 ADVERTISING Expenditure

32 400150 RENT Ezpenditure

3z 400140 RATES Expenditure

34 400170 PROFESSIONAL Ezpenditure

35 400180 ENTERTAINING Expenditure

36 400200 DEPRECIATION Expenditure

37 500010 SALES, BROWN WIDGETS Revenue

38 500020 SALES, BLUE WIDGETS Revenue

3y 500030 SALES, GREEN WIDGETS Revenue

40 500040 SALES, KOOKS Revenue

41 300050 SALES, FAPER ETC. Revenue

42 500100 HIRE OF WIDGETS Revernue

43 500110 REFPAIRS OF WILGETS Revenue

44 500300 DELIVERY Revenue

45 400010 F&L, BROUGHT FORWARD Trading Account

44 100420 PETTY CASH FLOAT Current Assets

47 200700 WORK InW PROCKESS Current Liab.lities
48 500200 MR E CONTRACT Revenue

4% 500210 MR J CONTRACT Revenue
B e A L L L e PR R R R F P R P
=============:=====::::::::3:::=========$===-===:'-"-"-‘=-'—'=====:.'=11==

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 a new 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 trial 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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BYTESOFT NOMINAL LEDGER
TRIAL Bal.AMIDTE
Bykeshop Commuteriand
Zb Railway Arihes

18/10/81 Birmingham L% 4Th Fage i
Line -~ Descraiption Dehits Credits

1 LEASE + 6}500000; Fized Assets

3 FIXTURES & FITTINGS . 2,775,060, +Fized Assets

% STOCK OF WIDGETS » 1,733,806, SLurrent AuseTs

A STGCK OF BOOKS ' 7 2AY R4, Lurrent Assets

7  STOCK OF FAFER . 4,510.2%, fCurrent Assets

8 DEERTORS . 29,644 .43, JLurrent Assets

9  CASH AT BANK . . 20,833.1%.Carrent Assets

i0 VAT ON PURCHASES v 2,322.50. Lurrent Assets

11  RENT FAID IN ADVaANCE. 500.00, sCurrent dsszets

12 RATES, IN ADVAMCE v 220,00, .Currenr Assets

13 CREDITORS ' . 5,031./7Current Liabitities
14 DEFPDSITS TAKEN . Z090.00. +Current Liahiiities
15 VAT DN ESALES . . 2,207.81.Lurrvent Liabilities
14 FROVISION, TELEFHOME. . 25.00.Curvent Liabilities
17 PROVISION, FRCOFESS. . ' 5:00.Current Liabilit:es
18 FROVISION, ELECTRIC.. . 1%.00.Current Liahitities
1y FROVISION IMCOME TAX. ‘ 129,40 . Current Liabiliviss
21 CAFITAL . . 100.00.Longterm Liabhilities
22  LOANS + . ?3900.00,Longterm Liahitivties
23 WAGES & SALARIES ' 404,79, :Expenditure

24 EMFLOYERS® NHI v 45,20, Expevditure

25 REFAIRS TO WILGETS . 162,10, Ezpenditure

26 COST OF SALES . 3,402.00, JExpenditure

28 FETTY CASH ' 35.70. +Ezpenditure

31 ADVERTISING N %100, +Expeudituve

32 KRENT . 120.00. +Expenditure

34 FROFESSIONAL . 34.00. +JEzpenditure

35 ENTERTAIMING , 12.78, +Ezpenditure

37 SALES, EBROWM WIDGETS. . 127410 Revenue

38 SALES, BLUE WIDGETS . N 123.88,Revenue

3% BSALES, GREEN WIDGETS. ' 1,097..02.Revenue

40 BALEZ, BODKS . . 67,50, Revenue

41 SALES, FAFER ETC. . ’ 137 .40, Revenue

42 HIRE 0OF WIDGETS . . Z2+434,00.Revenue

43 REFAIRS OF WIDGETS . . 112,00, Revenue

44 DELJVERY . . 42+80.,Revenue

45 FPEL, BROUGHT FODRWARD. . 17,391.%1.Trading Account

45 FETTY CASH FLOAT . 78,42, +Lurcent Assevs

47 MWORK IN PROGRESS v 580.00, Current Liahilitie=
48 PR B CONTRACT R . 780.,00,Revenue
Totals: 40,783,08 A0,7832.08

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-

Nominal ledger

BYTESOFT MOMIMAL LEDGER
Frofit %X Loss Scoount
Evkeshop Commuterland
2k Railway Arches

18/10/81 Rirmingham BS 4TD Fage 1
------------ MTD == =mwwm = SRR RS i 3 R

Revenue A %
SALES, BROWM WIDGETS 127.10 2.57 2123.10 .78
SALES, BLUE WIDGETS 123,88 2.51 425,88 1.70
SALES, GREEM WIDGETS 1097,02 22,19 3523.02 7440
SALES, BOQKS AP ED 1.41 3157 .69 8.40
SALES, FAFER ETC. 137,40 278 15212.40 42,24
HIRE OF WIDGETS 2434,00 47,23 8844.00 24.10
REFAIRS OF WIDGETS 112.00 227 1400.20 4,34
DELIVERY A2 BO 1.27 540.80 1.47
ME B CONTRACT 780.00 15,78 780.00 2.17
4944.00 %% 100.0u 2E707.20 100.900

Erxpenditure

WAGES & SALARIES 404,70 12,23 2245.70 6.12
EMFLOYERS HHI 45,20 v 71 8B.60 .24
REFAIRS TO WILGETS 10z,10 2.07 247,10 + 67
COST OF SALES 3402.00 58,81 14610,30 37.80
INCOHE TAX +00 +00 127.40 +35
FETTY ChSH 35,70 72 144,47 +45
ELECTRICITY +00 00 120,00 +33
TELEFHONE 00 » 00 150.00 +41
ADVERTISING 91,00 1,84 241,00 +71
RENT 120.00 2,45 4¥2, 00 1.34
RATES 00 00 20,00 +05
FROFESSIONAL 34,00 A9 204.00 456
ENTERTAINING 12,78 « 24 12.78 +03
DEFRECIATIONM 00 +00 75.00 «20
4447, 48 %% B7.%4 18820.77 51.27
Frofit/Loss 494,52 10.04 178A78.43 48.73
4744,00 100,00 3470%.,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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18/10/81

Fired Assers
LEASE
FIXTURES & FITTINGS

Current Assets
STOCK OF WIDGETS
STOCK OF BOOKSs
STOCK OF FAFPER
DERTORS
CASH AT EANK
VAT ON PURCHASES
RENMT PAID IN ADVANCE
RATES, IN ADVANCE
FETTY CASH FLOAT

Total Assets

Current Liabilities
CREDITORS
DEPOSITS TAKEN
VAT ON SALES
PROVISION, TELEFPHONE
FROVISION, FPROFESS.
FROVISION, ELECTRIC.
FROVISION INCOME TAX
WORK IN PROGRESS

Longterm Liabitities
CAFITAL
PAL, BROUGHT FORWARD
MTID profit

LOANS

Total Liabilities

100.00
17291.71
496,52

EYTESOFT NOMIMWAL LEDGER
EAaLannCE SHEET

ByKeshop Commuteriand
zZh Railiway Arches
Birmingham ES 4TD

4£500.,00
2775400

Y275.00

1733.80
729,76
4310.29
27444, 43
{20833.1%>
2323.50
500.00

5231.77
{200.00>
2207 .61
25.00
5.00
15.00
129.460
(580.00>

5832.98

17788.42
¥900.00
27888.43
34722.41  %xx

e e e R R -

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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.......................................... e e R L LR LT

BYTESOFT NOMINAL LEDGER
UAaT REFORT

Bykeshop Cummuter)and
2h Railtway Arches

18710781 Birmingham E5 4TD

Period ending 04/81 0%/81 12/81 03/82 06/82
VAT-rated goods hought +00 4,173.37 301.%0 00 + 00
VAT paid out +00 35.70 22,80 +00 .00
VAT-rated goods sold 00 16,297.20 4,164.00 +00 + 00
VPIT Cﬁ‘ lected +00 .00 573-60 +00 000

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

VOO~ A WK -

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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0332-12111
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200010 JONES THE WIDGET LTD
5 GREEN VALLEY
CARDIFF
A4 280
054-332-3454

100020 QUALITY CARFETS LTR
11y MAYORE WALK
ALLINGTON, MORHTAMTS

0332-77448

100040 EBAXTON FUELS LTD.
SHERWOOD LODGE
RENNINGTON, CAMBS

0442-7788Y

200030 FETER JONES HMURSERIES LID
ABBEY ROAD
KESTEVEN, LINCS

0442-54432

200070 MDRGAN BROG
UNIT 7a
LITTLE END, MORETOM

3342221

3004640 E. HENRY & 5ON LTD.
14 FOSTER AVEMUE,
GRANTHAM, LINES.

500030 APRIL COLD STOKES LTD
15 MERVIEW ESTATL
DODDINGTDON, LINCS3

04645-21334
700040 JOMES & SON

FLAGUE HOUSE
MOREID ROW

vey

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
Nominal ledger  Sales {revenue) credit
Accounts Bank (current assets) debit
Returns inwards (revenue) debit
Debtors (current assets) debit credit credit

""""""""""""""""" K(TESOFT SALES LEDGER
AGED DEERTOR REFORT
Bukezhop Commuteriand
Zh Railway Arches
Bivmivngham ES 4TD
18/10/81 File generation 7 FAGE 1
Name Gectober Septrember August Juiy+ Total due
1
HIT & RUN (198G) LTD 3017.40 .00 L0 572,13 358v.75
{ 5000.00 paid on 157107617
z
JONMES THE WIDGET LTE 1720.00 +00 2457 .00 ZN0A, 43 4183.83
{ 124,78 paid on 14/05/81:
SLOWFAY BROS LTD. +00 00 1282,20 450%y.85 5798.05
a
BAXTOM FUELS LTD. JO00  1253Z.00 00 200 12%%2.00
14
JOMEE K SON 200 00 »00 1521.09 1521.00
Totals: 4,737.40 12,552.00 2,74%,20 8.509.43 29,444, 43
Fevrcentage bhreakdown 15,98 47.34 12,52 29.04 100.00

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 clearances 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.

EvyviKeshop Commuter | and
2h Railway Arches
Eirmingham BS 4TD

STATEMREMNT
SLOWFAY EROS LTD.

GOVERNMENT HOUSE
FLUSH STREET

WIFLEY, CAMES. 13/10/81
90 Dbays + 3 4,507.85
40-90 Days 2 1,286.20
Current 1 544,80 Total due 3 6,342,885
Date Invoice Amount Faid Credited Baiance
046/03/81 3 1,421.40 00 +00 1,421,490
14/05/81 ] 1,843,435 +00 +Q0 1,843.45
23/03/81 128 1,243,00 +00 +00 1,245,00
31/08/81 2215 1,288.20 $ 00 +00 1,288.20
18/10/81 734345 544,80 +00 +00 544,80
Fiease pay this amountsesssesd A 352,85

Figure 6.10 Customer statement with printed letterhead.

BYTESOFT SaALES LEDGER
CUSTOMER: arMal.YSIS REFORT

Bykeshop Commuterland
Zh Raxiway Arches

18/10/81 Blrm1nqnam BS 4TD FAGE 1
Customer group S?l&b for per1od
100000 to 179999 21,145,35

200000 to 29v979 14,014,448

300000 to 379907 1,435.80

700000 to 79999 PLE21.00

Report total: 38,134.81

Figure 6.11 Summary of sales made to categories of customer.
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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, | 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

OV~ W

ek ek

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
CUSTOMER INVOICE L.ISTING

Eykeshop Commuteriand
2h Railway Arches

18710/81 Birmingham BS 471D Fage 1
Mo Date Invoice Amount
HIT & RUN (1¥E0) LTD 1 14/05/81 144 572.15
15710/81 1213 2,017 .40
589,75 =%
JOMES THE WIDGET LTUD Z D4A/03/81 z 17,432
10/03/81 5 a1, 27
22/03/81 7 411.80
14/05/81 g 418,03
14/05/81 127 258,30
24/08/81 1255 2.,457.00
15/10/81 1212 1,720.00
4,182,883 %%
SLOWFAY EBROS LTD. 2 0803581 3 1.421.40
14/95/81 ) 1,8432.45
23/03s81 128 1,245,00
31708781 2215 1,288,220
5.79E.05 =%
BHAXTON FUELS LTD. & 23/09/8) 1211 12.,552.00
12,552.00 %%
JOMES & SON 14 23/03/81 12 1,521,000

1 1521 L0000 %%

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 | 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 and run on a Commodore/Pet 8032
microcomputer.

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 5V 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)

Disk configuration Number of items Number of suppliers
1 x 5Ya" disk 1500 200
2 x 514" disks 2700 250
3 x 5Va" disks 4400 300
4 x 514" disks 6000 400
2 x 8" disks 8000-10000 500
1 x Winchester
hard disk 30000 1000

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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Frinted: 16 May 1¥81
Suppiier: 001 Name

Address

Contact

Suppiier: 002 Name
Address

Supplier: 03 Name
Address

Contact

Supplier: 004 Name

Contact

Supplier: 005 Hame

+++ END OF PRINT ++4

Address

Address

SUPPLIEK NAMES AND ADDRESSES

* Cosmodore Business Machines

: 818 Leigh Road

* Slough

t Berks

Fost code: BGZ 3TR
Telephone: 0765-98321
T Julie Morth

1 Anadex Frinter Co Ltd

1 Exhail Trading Estate

t Slough

t Bucks

Post code: BU3 ICF
Telephone: 0981-45467
Contact 3 Raymond Higgins

: Software Services Limited
t 1Z The Green

t Kallsover

1 Kent

Post code: KE3 15D
Telephone: 0v87-74654

: Jane Frishey

+ XYZ Electronics Ltd
: 45 North End Road

t Newbury

: Hants

Fost code: HF2 1CF
Telephone: 0¥95-54545

: Penelope Arbuthnot

t Brown’'s Multi-cables Ltd
t Unit 4

t Marley Trading Estate

: Teiford

Fost code: TF2 ICF
Teiephone: 032-76848
Contact

: John Rrown

-------------------------------------------------------------------------------

Figure 7.2 List of suppliers with allocated supplier codes.
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Frinted: 16 May 1981 STOCK CARD PRINT Fage 1

e e e 4n ey B T e = e e e e % e e T e e e e e e e = e = e e = R = —————

Stock item: cbmBO3Z 3Zk 12 in. computer

Free stock: 1 In stocks 27 On order: 4 Allocated: 30
Last activity 3 10 May 1981 Minimum ievel : 10 Lead time days:
Bin / Location: Maximum level 3 30 Cost price 3 700,00
Supercedes 3 Ke-order levei: 15 Selling price 3 895.00
Superceded by : Re-order gty : 15 ViReTy rate @ 15
Quantity desc @
-------- SUPPLIER(5) ------u-
Main Supptier : 001 Name : Commodore Business Machines
Address 1 818 Leigh Road
T Slough
t Berks
Fost codes BGZ 3TR Lead time days:
Telephone: 0763-98321 Cost price  : 700,00

Contact : Julie Morth

Order date Keference Ordered Sup, Date due  Received Total vaiue Oty.0/5

B T L e N A m e EEE L e m e m o mmemem e e e e = mmm e ET T m A A i m o oaam a ————m -

10 May 1981 abciz3 10 001 & 7000,00 4
-------- MOVEMENT SUMMARY --------

Date Reference Type Lost/Sel ] in fut  Balance
1 May 1981 BALANCE Balance C/F 700,00 27 7
10 Fay 1981 abciZ3 Order received 700 .00 & 33
10 May 1981 12345478 Ajlocation sent 895,00 & 27
16 May 1781 ourl Stock out 875,00 z 25

7
;

(%]

10 May 1981 STOCK-TAKE Stocktake (in) 700,00

Kequired Reference Quantity Centre Issued Total value Oty.o/s

___________________________________________________________

123456789 5 & 4475.,00
20 May 1981 asd 30 g 26850,00 30

+++ END OF PRINT 444

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. At a
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 resuits 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: 16 May 1981 STOCK LEVEL HIGHLIGHTS Page 1

D L T B R L L L el L L T T L g

Stock item FBin no Oty desc Re-order FMinimum Faximum In stock Free stock

N - -———————- ———————— - - -——————— ————————- [

adival each 15 7 27 4 18
chn7 47467 each 5 Fd 1 15 15
+4++ END OF PRINT +++

Figure 7.4 Stock level highlights report.
Printed: 21 May 1981 STOCKTAKING LIST Page 1

e e e e e e e e R A e e A U e o B e e R b e o R e e e N Al e e e R ML L e M e A A e e

recarded Actuald

Stock 1item Description gty desc Rin/loc In stock  In stock
A1Z2345678Y Clever Word Fackage gach 4
adi1981 IEEE Cable each 18
hef 10000y Payroll Package each 1
bgh23343  Metwork cable system each 0
hvi544444  TEEE/Centvonics Interface  unit 2
Ci0 {assette in Packs of 10 packs 18
C2n Lassette Unit unit A
C30 Cassettes 1n Facks of 10 packs 17
chmd01s 40 co! PET, 4 K in ROH unit 4
chr76767  B032 Brochure each 0
chab03z Ik 12 in, computer 14
chn8050 dual floppy disk unit unit 12
M4z Mideiectron Paper Tape St  unit 0
swgéS446 40 column printer unit 1
Wx4471 X-Y Plotter unit 0
yte76767 22 inch monitor unit unit 1

+++ END OF PRINT +++

Figure 7.5 Stocktaking list.
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Printed: 16 May 1781 DUTSTANDING ORDERS Fage 1
Supplier: 001 Comsodore Business Machines

Date of Date  @ty.  Order  Gty.  Outstanding
Stock item Order ref. Order due  desc. gty o/s order vaiue
chnfi032 abc123 10Mayb! 10 4 2800,00
chmd032 ncsb366 16MayBl  0fdundl 15 15 10500, 00
Total outstanding order value 13300, 00
+++ END OF PRINT +++

Figure 7.6 Qutstanding orders report.

Printed: 21 May 1781 DUTSTANDING ALLOCATIONS Page 1

Allocation  Date Cost  Qty.
Stock item reference required centire desc.
ALZ234546787 Salf Tech 4Jund! each
adiy8i Gas Bd Jdundi each
pcf100007  Brit Gas 7Jdundi each
bvf544444  ELMG 7JunBi unit
chn?é6747  Brit Ley 7Junél each

Total outstanding allocation value

+++ END OF PRINT +++

Quantity Ouantity Jutstanding
required 1ssued ailloc value

---------------------------

Figure 7.7 Outstanding allocations report.
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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.
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Printed: 21 May 1981

A12345478Y each 4
ad1981 each 18
hef10000Y  each 1
bgh23343  each 0
bvi544444 umt 2
C10 packs 18
2N unit A
C30 packs 1y
ched(14 unit 4
chm74767 each 10
che8032 16
che8050 unit 12
M4z unit 0
swgdS444  unit 1
WXd4471 unit 0
yte/6747  unit i

Total ctock vatue

+++ END OF PRINT +++

1380.00
270.00
300,00

0,00
100,00

70.00
270,00
104,50

2000,00

50,00

11200.00
£400.00
0.00

400.00
0.00

200,00

STOCK VALUATION ANALYSIS

o PR W e e i e e e e e e ke e e e e b e e s e e e A e s e

§9.00
33¢,00
118.75

220000

460,00

14320,00

10740,00
0,00
460,00
0,00

273,00

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 STGCX WMOVEMEKT VALUATIOM ANALYSIS Page 1
ary. "IN QT Selling
Stock item desc, movements Cost value  movements value Difference

A123454787 pach 3 1042,00 0 0,00 104Z,00-
ad1v81 each 20 300,00 7 147.00 153.00-
chw7 4767 each 0 £.00 5 30.00 30.00
cbm803? 27 18900.00 38 34010.00 15110.00
Totals 2026Z.,00 34187 .00 13925.00

oy oy - - - =

+++ END OF PRINT ++4

Figure 7.9 Stock mouvement 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 tool 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



Future trends and developments 163

Listina oFf 211 stocked items ordered by cozt oo lue.
CODE PESCRIPTION  COST WALLWE  CUOML ATIVE YALUE
+4 5454 Marmsal 14, B 15, 28
hSdade Hiat 125, 6u3 141, a5
AIPIVD BEol+: 1, B 29, 85
hVETET Heit: 218, P G198
o TS F 1ariae e, 0N S5E. a8
hd345 Mgt 258, an 1263, 668
245454 Ca=tira 4} | E 1513, &0
A45454 1 Er-aclet SRS, Qv 22180
o 3 35 F larae 5SS, a6 e HE
+34347% F larige SRS, A 2191048
(bR Lot Br-aciet B, B ZRER. a6
METEV R Erzclet TEZ . B 4555, @R
AESEST Braclket Y 15 4335, G5
fdhd454 Flanaes @A, A R JCIC I [
BZRAAZR Castinag 1E22, aa FE21. a6
AT ITIT Caestimg 1242, 826 S2eF, BA
+ETETVER Castiroa 1528, G WS, A
=1paa Comemt irem 1366, 2 11152, aa
ATEVET Bracket 1876, A 132, as
AZEEz B 1t THAAA B 1 59, 51

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, g97979, h78787, g45454, h45454, a45454 and g454541)

represent only 10 per cent of the cost value.

Forecasting

As | 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, [ 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 controiling 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, | 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 successtul 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

previous tax refunds for strikers

years payment of strike pay

rounding cash amounts, etc.
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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 successful payroll packages now available on the UK
market (in Spring 1982) have 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
microcomputer 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 approx-
imately £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 Tridata Micros Ltd of Birmingham. Over
five hundred copies of this package are currently in use on Tandy
models 1, 2 and 3, Sharp, Video Genie and Alphatronic micro-
computers. 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 25,000 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 54 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 AB.OB FRYRDL L 29/ R
1) CREATE/AMEND EMPLOYEE DATA 9) PRINT ANALYSIS TOTALE
2) CLEAR E.T.G. DETAILS 1) END OF YEAR PROCELGRES
3) BUILD UF TD GROSS 11) BLANKET CHANGES
4) BROSE TO NET CALCULATION 12) AMEND SYSTEM FARAMETERS
5) FRINT PAYSLIFS 13 AMEND' TOTALS
&) PRINT COIN ANALYSIS 14} LIST ENFLOYEE MUMEERS
7y PRINT CHEQUE'S LIST i5) RESET SYSTEM DATE
8) PRINT BANK GIRQS 183} ENG PATROLL RUM
Seteci Progras No.(1-14):..
Copyright TRIDATA MICROS LTD/1980/81 Tetephone 021 621 4083

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 systemn 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 3 (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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N.1. DATA

EMFLOYEE'S RATES
RATE NORMAL

B 51y 2752 &

b 53y 7.7% 5

E 54 2,750 5

44) Hosic Rote Band No. @ §

PATROLL FARAMETER FILE MAINTENANCE nHEME
EMPLOYER’S DATA

1) Employer’s Name @ J.EH. SHITH & SONS LTI,

2} Address Line 1 ¢ 156~140 COVENTRY ROAD

1) Address Line 2 @ ERDINGTON

4} Addresc Line 3 : RIRMINGHAM BS ARS

5) Tax District * BIRMINGHAM 10

&) Tax Ref No s 72/T480

7) Std dorks Hours : 40,.0C 8) Std Steff Hours :

97 Highest Hotei$) : 10 10iNet Fay Ad) Amt :

ilifivertime Rate § ¢ 1.0000 12)0vertinme Rote 2
13 0vertine Rate 3 & 1.3330 14)0vertime Rate 4 @
15) Bonk Name : NATIONAL WESTHINSTER

14) hddress Line 1 : LAW COURTS BRANCH

17) Addrece Line 2 & DALE ERD

F.4.Y.E. DATA

BAND RATE LINIY BAND RATE
1 20) 30,007 32y 11250 7 2&) 60.004 38)
2021 40,000 33) 0 2000 2 27} &0.00X 39)
3 22} 45,008 34) 3300 9 I28) 50.004 40}
¢ 23) 50.00¢ 35) 9500 10 291 89.00F 41
3 24) 95.001 34y 950D 11 0} 40.00X 41}
& 25 40,00f 37) F0000 12 31 80,004 43)

EMPLOYER'S RATES
REDGCED RATE NORMAL

A 50 7,758 SLYy TU75E
&) 279X
C 52y 0.00¢ 57) 0.00
g) 5.2%
gy 2.751

70) N.1. Lower Limitz 1404.00

lruarsl

Screen 1 of 3

35.00
G.50

1.2500
15000

Screen 2 of 3

LINIT
20000

20000

70000

#0000

20000

20000

Screen 3 of 3

REDUCED

A 60) 13.70X 65) 13.704

Boal) 13.704 447 13,704

£ 62) 13.704 67) 13.70k

I 63) 13.704 48)

E 64) 13.700 49)

9.20

9.204

71) N.I. Upoer Limit:10400,00

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 employvee 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)

= contracted in where the deduction is a percentage {N/A)

= contracted out where the deduction is an amount

(allowable)

contracted out where the deduction is a percentage

(allowable)

= contracted in where the deduction is an amount and

allowable against tax

= 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

o) o BaN W N
I
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i

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:

it

hourly
weekly
2 weekly
3 weekly
4 weekly
monthly

([ (|

H

bW~ O

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:

0 = cash
1 cheque (drawn up manually)
2* = bank/giro (printed on B/G forms)

I

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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PATROLL EMFLOYEE BAYA FILE MAIHTENANLE

AHEND

10esBE

EMFLOYEE NO. : 3 EASIC INFORMATION Screen § of 3
1) Initicals : F T

2} Surncee r  MORRIS

3) N.1. Number : AS9987543A BARK/GIRD DETAILS

4) N.I. Code ¢ B e

3} Tax Lode 1 400H

&) Wkl/Wihi Bosic @ N 173 Bank Code @ 80-98-45
7} Pension Option : 4 187 Account Mo 3 43542312
8) Employee Type : MNTHLY  19) Ac MName: F T MORRIS

9) Std. Weeks Hrs @ 35.00 20) Bank  : LLOYES

10} Payment Ry v R/ 211 Branch @ SOLIMULL
11 Hasic Sulary @ 9990.00

12} Diepartment No. : 1
13} Faid To Period : J
14) Stort Dote 1 9/08/77

15} Leaving Dote 3

16} Rirth Dote s 13713743

EMFLOYEE NO. 3

FREVIOUS EMFLOYMENT

30) Gross Fay : 0.00

3 PLAYLE, 0.00
THIS EMPLOYMENT

32) Gross Fay & 0,00

33) PLALY.E. 7.00

FENSION CONTRIBUTIONS

34) Empicyee =
35) Employer

EMFLOYEE ND, : 3

EMFLOYREE’S DEBUCTIONS

et iy s e o

50) Pension Amt :
61) Fension fge :

&4) Beduction 1 :
43} Deduction 2 =
66} Dther Ledns :

ALLDWANCES

67) Mon-taxabie :

0.00
0.00
0.00

0.00

TO BATE TOTALS

(e

I

rm

Streen 2 of 3

NATIONAL INSURANCE CONTRIRUTIONS

EMFLOYEE 'S EMPLOYEE'S EXFLOYER’S
C/0 RATE
353 2.00 3N 0,90 33 0.00
393 9.0 40} 0,00 41 a.00
$3) G.00 43 0.00 44 0,00
4%) 6.00 &b 0.00  47) 2,00
¢4) G.oG 4T 0.00 503 0.00

OTHER INFGRMATION

Screen 3 of 3

EMPLOYER'S DEBUCTIONS

&2) Fension Amt s .00

43) Pension lge : 10.00
HMISCELLANECUS

683 Uk 33 Groce 0.00

69) Wk 53 Tox (.00

703 Last Net Pay @ 0.00

71) Carried Fud : ¢.00

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 — emplovee’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. [t 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 systemn 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, a com-
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.

ERFLOUOYEE NG '3
JoB. SHITH & SOWE LTD. 1/04/81
NO. HART NO. NANE
0.001 G H BROWN 0.002 T B SKITH
10603 F T HORRIS 0.004 K G EVANS
G.005 R § HANMER

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. 5. Hammer hourly cheque £3.70

Week-to-week and month-to-month payroll operations

Having created the necessary employer information (program 12) and
all 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 staft,
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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FATROLL BUILD uF 7O GRGSS /A

07 i 1.000C g/7 I 1.2500 0°7 3= 1323 G/T 4= 1.3000
il 1 G BROW

1y + BAGIC HOURE: 10,6 o) + HONUS : (.07

2+ /T 1 HOURZ: GO0 107 + COMMISEION 0.0

I+ 07T 2 HOURS. 0.00 11, + OTHER PAY 1: R

4} + 0/T T HOURS: ¢.0l 12y + DTHER PAY : G.00

) + 0°T7 4 HOURS: 10.0C 137 - M.I.BENEFIT: UG

6! - UNPL' HOURG: 0.0 14Y « HON/THAY 2 Q.07

7Y LEAVING ©° . ¢ 15} - TEMPF DEDH 0.00

8% HOL MEEKE 0 14} + HOLIL:. FAY: .00

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 N Na. TABLE NAME
oo deTren
KK HHK R KKAXK KR NKAXLXLKRK PAY ADVICE PO XN H KRN K XN KK A KA XK ARKX
DATE 5TD. HOURS. 0/T | HOURS 07T 2 HOURS ©/T 3 HOURS /T 4 HOURS. UNPAID HRS DEPT PERS. No. PERIOD No
BASIC PAY OVEATIME PAY BONUS COMMISSION OTHER PAY 1 OTHER PAY 2 NI BENEFIT HOLIDAY PAY GROSS PAY
PENSION NET GROSS PAY TAX N N (GO STD. DEON. 1 STD. DEDN. 2 OTHER DEDNS TEMP DEDN. TOTAL DEDNS
PENSION T/D GROSS T/D TAX /0 N1 T/D NI (C/0) T/D FREE PAY TAXABLE GROSS NON-TAXABLE ! | NON-TAXABLE 2
—
EMPLOYER'S NI | EMPLYRS NI T/D NET PAY B/FWD C/PWD PAYABLE NET
TAX CODE NI No. TABLE NAME
LETTER
200L ANGITE21A A PAY ADVICE G H BROGN
DATE STD. HOURS O/T 1 HOURS 0/T 2 HOURS /T 3 HOURS 07T & HOURS. UNPAID HRS. DEPT PERS. N PERIOD No
S/00/81 40Q.00 Q. 00 Q.00 Q.00 104040 GO0y O : 1
BASIC PAY OVERTIME PAY BONUS COMMISSION OTHER PAY 1 OTHER PAY 2 NI BENEFIT HOLIDAY PAY GROSS PAY
140,00 Tt w i Q.00 0..00 .00 G OO G oy 0.404 192450
PENSION NET GROSS PAY TAX N N.I. [C/0) STD DEON. | STD. DEON. 2 OTHER DEDNS TEMP DEDN TOTAL DEDNS
U a0 1920 46.20 14.92 0. 00 1 .00 4.50 0.0 0.00 &2.63
PENSION T/D GROSS T/D TAXT/D NI T/D NI (C/0) /D FREE PAY TAXABLE GROSS NON-TAXABLE | | NON-TAXABLE 2
0,00 792,50 16770 SHL 3 0.00 193,28 S559.00 200 D00
EMPLOVERS NI | EMPLYRS NI 1/0 NET PAY B/FWD C/FWD PAYABLE NET
p . 103.09 3.090000 131.88 Ou40 0.0 141 .50

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, 1 x £1 and 1 x 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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CcDT o HAL Y 8 I8

J.E. GMITH & SONWS LTI /0584 PAGE 1
HU HANE HEY AT A 5% 4’5 SOF ioF P r iF
Z.991 G H DROUN 138,50 iZ i i

TaTAL 131.50 3 3 i : 3 9 3 8

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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oW OB DUE R oA Y M OE TR
JoB. BHITH & 5085 LD, 1900481 FAGE 1
NO NANE FHOUNT CHEGUE #0.

000 T B GHITH 55.59

CL005 T B HAMAER 102,83
TOTAL 266,82

Figure 8.8 Listing of payments to be made by cheque.

£9990/12 = £832.50 less 5 per cent pension contribution =
£790.87

field 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 = £83.25

tield 45 ~ employee’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 of £117.

i.e. 7.7bpercentof £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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FREVIDUS EMPLOYRENT

30) Gross Fuv : 0.0

31 PLALYLE. 0.00
THIS EMFLUYMENT

32) Gros:t Fay : 790.87

33) F.ALY.E. ¢ 136.50

FENSIDN CONTRIBUTIONS

Employee :
Employer :

34)
ki)

ENFLOYEE NO. 3

THRPLGYEE’S BEDUCTIONS

80} Fension hwt @ P

&1) Pencion fge @ 7,00

447 Deduction § .00

43) Deduction 2 : V.00

b&; ther ledne : G.0G
ALLDUANCES

&7) Non-toxabie @ T.00

<3

n

OTHER THFORMATION

437

FAYROLL EMPLOYEE DATA FILE HAINRTENANCE EHGUIRY KEFA T
EMPLOYEE ND. : 3 BASIC INFORMATION Screen 1 oof 3
1) Imtials HEE
2) Surnaome :  MORRIC
3) N1, Humber i ABY9RTAIAN HANK/GIRD [ETAILS
4) N.I. Code b e
%) Tax Code +00H
6) Wiki/Mihl Basic : N 17} Rank Code :  BQ-SE-&5
7y Pension dption : ¢ 1B) fccount No 3 43540310
§) Emplovee Tyse @ MNTHLY 1%} Ac Nome: F T MORRIS
?) Std. Week:z Hrs ¢ 35.00  30) Bamk  : LLOYES

10} Payment By : B/Ge d1} Branch @ SOLIHULL

11} Eosic Salary 3 9720.05

12) Depariment No. : 1

13} Paid To Feriod : 1

1¢) Start Date 1 940877

15) Leaving bate

16} Birth Date R NS SO K
EMFLOYEE NO. : 3 70 DATE TOTALS Screen I oof 3

NATIONAL INSURANCE CONTRIBUTIONS

EMFLOTEE '3 EMFLEYREE 'S RRLOYER &

£/0 RATE
Gagn 37} Jeld 38 .00
B0 ) LI LS 3,00
000 43 DIRCEEE T 9.00
4,83 4O} K T 21.33
0,00  4%) .00 G 0,09

Sereen 7 oof 2

E¥PLOTER'E DEDUCTIONS

e "

32y Pension Amt ¢ 0,00

83 Pensior lue @ 1606
ATSCELLANEGUS

237 Wk 33 Gruin 0. 00

671 Wk 33 Tax 0.0

90 Lest Net Fuv : 807,74

Jiy Cerried Fud .00

Figure 8.9 Monthly paid employee record at the end of the first month

(compare Figure 8.3).
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1 NAME
TAX CODE NI No. \.aEILEEN
+Q0H ABYYPBZ43A 1 F T MBRRIS
DATE STD. HOURS. /T 1 HOURS Q/T 2 HOURS 0/T 3 HOURS 0/T 4 HOURS UNPAID HRS DEPT PERS. No. PERIOD No.
ReL04 /61 0400 Q.00 G.00 0.0 0. 0K 0. 00 i ..
BASIC PAY OVERTIME PAY BONUS COMMISSION OTHER PAY 1 OTHER PAY 2 N1 BENEFIT HOLIDAY PAY GROSS PAY
53250 U 0. 00 0. 0K G. JJ Q.00 9. 00 G0 832 .50
PENSION NET GROSS PAY TAX NL NI (C/0) STD. DEDN. 1 STD. DEDN. 2 OTHER DEDNS TEMP DEDN. TOTAL DEDNS
AL.68 790.87 136.0¢ Aé .5 37046 G .00 s D0 Qa0 0,000 22407
PENSION T/D GROSS T/0 TAX T/D NLT/D NL (/0) T/D FREE PAY TAXABLE GROSS NON-TAXABLE 1 NON-TAXABLE 2
41,63 790,87 13500 L - 3708l 334 70 RGT L0 20 TN
EMPLOYER'S NL | EMPLY RS N.. T/D NET PAY B/FWD /PO PAYABLE NET
81 .84 8185 ; S0 L 4 A G.000 607 74

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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HANK-GIRG SUMMARY

J.H. SHITH & SONS LTE. 29/04/81
ND HAKE ANOUNT
1,003 F T MOWRIS 507.74%
0.006 R G EVANS S1E.95

TOTAL 1124,6%

Figure 8.11 Bank giro summary list.

To print the actual bank giros, the bank giro stationery must be
loaded into the printer and correctly aligned. Printing of the bank giros
then follows automatically and Figure 8.12 shows the bank giros for
Morris and Evans preceded by a blank form used for alignment.

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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Figure 8.12 Bank giros with initial alignment.
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FATROLL ANALYYSIS TOTALS 29204/81

1 FERION TO BATE TGTALS

& PERIOD END TOVALS

L

TEAR TO DATE TOTALS
4+ YEAR ENL TUTALS

RETURN TO MENU

(R ]

Select Lpiion (1-3)1.

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

2 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



End-of-year procedures 187

R T A OO R AT I P LB ot i 2
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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



188

Payroll

create/amend employee data
PROGRAM 1

produce to date backup disk

clear BTG details
PROGRAM 2

print coin analysis
PROGRAM 6

build up to gross
PROGRAM 3

print cheque list
PROGRAM 7

produce period backup disk

print bank giros and summary
PROGRAM 8

gross to net calculation
PROGRAM 4

print analysis totals
PROGRAM 9

print payslips
PROGRAM b

YES NO

1 w

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.
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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
— CPU

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

1/0

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
CPU.

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 1 k = 21V =
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 = 220 = 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

Qutput
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. 10-7
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

5100 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, g, 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.
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The four hundred items included in this index were sorted using the
dBast Il package on a SAURON computer. Records were sorted
initially by page number (numerically) and subsequently by item
(alphabetically). The page number only indicates where the

discussion of a particular topic begins.
Total processing time for two sorts was four minutes.

ABC analysis 162
absolute values 78
accounting system 119

address

bus 7

list 60

points 59
administrator 88
after sale support

hardware 42

software 44
aged creditor report 144
aged debtor report 140
Ad 650 ink-jet printer 27
alphanumeric field 89
alphatronic 10, 168
ANAGRAM systems 148
Apple 9, 69
Apple Il microcomputer 14
Applewriter 54
applications software 31

survey of packages 33
ASCll 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 31

Bristol Software Factory 148

buffered keys 58

build up to gross 176
built-in functions 73

buses 7

Bytesctt 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

Comart Communicator 82, 123

COMBIS 88

Commodore/Pet 8032 69, 82, 88, 148

Compact 148, 166

compiler 29

control bus 7

CORP 88

correcting text 54

cost centre report 160

cost price, of stock item 154

CP/M 30

CPS 148

CPU (central processing unit)
physical construction 8

creation of a file 96

2
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creation of an employee record
(payrol) 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

daisy-wheel printer 21, 65
data bus 7
database 87
basic concept 91
database management 87
considerations 115
terminology 89
date field 90
dBASE Il 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
5Y4 inch 9
8inch 10
generation number 126
storage 9
summary of information 13
Winchester 12
DMS 88
dongle 34
DOS (disk operating systems} 30
dot-matrix printer 21, 64

editing text 54

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) b5

Epson MX80 printer 23

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
forecasfing
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 6
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 8

ledger
integrated 119
nominal 127
purchase 144
sales 136
ledger files, symbolic representation
of 124
legislative changes to payroll 166



s 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 13

Microtrend 166

minimum stock levels 154
minor dealers 40

moving text 55

MPU (microprocessor unit) 2
multiple screens 115

National Insurance details 174
NEC spinwriter printer 26

net present value 80
networks 51

nominal accounts 127
nominal ledger

function 120
maintenance 128

sorting 131

non-selective transactions 111
North Star Advantage 17
numeric field 89

numerical analysis 69

Olympia Boss microcomputer 19
OMICRON 148, 166

Osborne computer 20
outstanding allocations report 160
outstanding orders report 157
0OZZ 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
Peachtree 166
pension details (payroll) 171

Index

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

ink-jet 22,65
Stage One Computers 88
summary of information 28
printing of labels 62

profit and loss account 133
programming languages 29
PROM (programmable ROM) 5
proportional spacing 55
protection of software 34
purchase ledger 144
function 123

RAM {random access memory) 4
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
costcentre 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 34
selective transactions 109
selling price of stock item 154

199
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service contractors 41
setting headers and trailers 58
setting up employer information
(payroll) 169
software 25
choice 44
houses 41
protection 34
support 44
Sorcim Inc. 69
sorting of records 97
Spellbinder 54
splitting the screen 78
Stage One Computers 88
stand-alone packages 119, 147
standard paragraphs 62
stock control 147
decentralised 164
stock control package
report facilities 156
suitability 148
stock level highlights report 157
stock movement valuation report 160
stock portfolio example 73
stock recording 147, 151
stock valuation analysis report 160
stocktaking report 157
stuntbox 34
subtotal controls 104
SUPERCALC 69, 80, 82
supplier records and listing 151, 152
support
hardware 42
software 44
system integrity check 125
systems houses 38
systems software 30

T/Maker 69, 84

tabbing 58
TABS 148, 166
Tandy

daisy-wheel printer 25
heavy duty printer 24

model Il microcomputer 17

model [Il microcomputer 16
Taylor Wilson Systems 66
telephone extension example 116
telex 66

text

corrections 54
editing 54
moving 55
transmission 65
titles 92

total controls 104
transactions. journal 121
trial balance 131

Tridata Micros 148, 168
Triumph-Adler 148
turn-key package 38

unjustified text 62
unsorted file 98

value field 90
VAT 129
report 136

VDU (visual display unit) 8
Video Genie 69, 168
VISICALC 69, 80. 82
built in functions 73
comparison with other packages

labels 72

Winchester disk 12
window, within a worksheet 78
within record calculations 94
Word Pro 54
word processing 51
control facilities 58
facilities offered 54
role 52
word processors, dedicated 51
wordcraft 58
WordStar 54
writing a report 102

82
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