


r 
!!ill DIGITAL 
RESEARCH~ 

Please read the software license agree
ment before opening the diskette pack
age. If you do n'ot agree to the licensing 
contract, you may retum the package to 
your distributor/ dealer for refund as long 
as the diskette package remains un
opened. Upon receipt or this registration 
card by Digital Research you will become 
a registered user and receive the follow
Ing: 

• Digital Research Newsletter 

• Notices ot updates and en
hancements to Digital Research 
Software 

• Digital Research Software per
formance reports and patches 

• Discounts on updated versions 
of Digital Research Software 

I hove read the Digital Research Software Licensing Agreement and agree 10 abide 
by the lerms conlalned in It: 

Please PrInt 
Your Name __________ _ 
CompanV ________________ _ 

Street Address _________ _ 
City _______________________ _ 

State/Zip ___________________ __ 

Counlry ___________ _ 

Signature __________ _ 
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DIGITAL Rf5EARCH 
lANGUAGES END USER LICENSE AGREEMENT 

Use and possession of this software package 
is governed by the following terms. 

1. DEFINITIONS - These definitions shall 
govern: 

A. .. DRI" means [')IG ITAL RESEARCH 
INC., PO. Bo)( 579, Pacific Grove, 
California 93950, Ihe aulhor and 
owner oj the copyright on :his 
SOr:rWARE 

B "CUSTOMER" means the individ
ual purchaser and the comran't 
CUSTOMER works for if thecom
pany paid tor Ihls SOFTWARE. 

C. "COMPUTER" is tne single micro
computer on wr,ich CUST OMER 
uses this program. Multiple CPU 
systems 'lay require supplemen
tary licenses 

D. "SOFTWARE" is the set of com
puter programs If' thiS package, 
regardless 01 the form in which 
CUSTOMER may subsequently 
use it. and regardless of any rnodl
Ii cation which CUSTOMER may 
make 10 it. 

E "LI CENSE" means Ihls Agreement 
and the rignts and obligations 
which it creates under the Uniled 
Stales Copyright Law and Calilor
nia laws. 

F. "RUNTIME LIBRARY" is the set of 
copyrighted DRI language sub
routines. provided with each lan
guagecompiler, a portion of which 
must be linked '10 and become 
part ala Customer program lor 
that program to run on the COM-
PUTER . 

2. LICENSE 
DRI grants CUSTOMER the right to use thiS 
serialized copy 01 the SOFTWARE on a sin
gle COMPUTER at a single location so long 
as CUSTOMER complies with the terms 01 
tt1e LICENSE, and either destroys or returns 
the SOFTWARE when CUSTOMER no 
longer has this right. CUSTOMER may not 
transfer the program electronically from 

one computer to another over a network. 
DRI shall have the right to terminate this 
license II CUSTOMl:R viotates any 01 ils 
provisions. CLSTOMER own::; thediskette(s) 
purcha::;ec1, but under the Copyright Law 
DRI continues to own the SOFTWARE 
recorded on I: and all copies of it. CUSTO
MEl-! agrees to make no more than filiI" (5) 
ccpies of tre SOFTWARE for backup pur
poses and to place a label on Ihe outside Of 
each ba'ckup dlsketle showing the serial 
number. program name, versinn number 
and the DRI copyrighl and Irademark no
tices in the same lorm as the original copy. 
CUSTOMER agrees to pay for licenses for 
additional user copies 01 the SOFTWARE if 
CUSTO'..tCR intends to or does use it on 
more ti1an one COMPUTER If the micro
computer on which CUSTOMER uses Ihe 
SOFTWARE IS a multi-user microcomputer 
system, then the license covers all users on 
tl':at si'1gle system, without lurther license 
payments. only il the SOFTWARE IS used 
only on that microcomputer. This is NOT a 
licen::;e to use the SOFTWARE on main
frames or emulators. 

3. TRANSFER OR REPRODUCTION 
CUSTOMER understands that unauthorized 
reproducllon 01 copies 01 the SOFTWARE 
and/or unauthorized transfer of any copy 
may be a serious crime, as well as subject
ing CUSTOMER to damages and attorney 
fees. CUSTOMER may not transfer any 
copy 01 the SOFTWARE 10 another person 
unless CUSTOMER translers all copies. 
Including Ihe original, and adllises DRI of 
the name and address 01 that person, who 
must sign a copy ot the registration card. 
pay the Ihen current Iransferlee, and agree 
10 the terms of this LICENSE in order to use 
the SOFTWARE OAt will provide additional 
copies 01 the card and LICENSE upon 
request. DRI has the right to terminate Ihe 
LICENSE, to trace serial numbers, and 10 
take legal action if these conditions are 
lIiolated. 



4. COMPOSITE PROGRAMS 
As an exception to Paragraph 3, CUSTO
MER is granted the right to include portions 
of the DRI RUNTIME" Ll8RARY in CUSTO
MER developed programs, called COM
POSITE PROGRAMS, and to use, distribute 
and license su~h COMPOSITE PROGRAMS 
to third par1ies without payment 01 any 
further license tec. CUSTOMER shall. 
however, include in such COMPOSITE 
PROGRAM, and on the exterior label of 
every diSkette, a copyright notice in this 
form: "Portions of this program,~' 982 DIG
ITAL RESEARCH INC.' In cases where 
such COMPOSITE PROGRAM is contained 
in READ-ONLY -MEMORY (ROM) chips. a 
copyright notice in the form listed above, 
must be displayed on the exterior of the 
chip and internally In the chip (in ASCII 
literal form) As an express condition to the 
use of the RUNTIME LIBRARY, CUSTO
MER agrees to indemnify and hold DRI 
harmless from all claims by CUSTOMER 
and third parties arising out of the usc at 
COMPOSITE PROGRAMS. 

5. LIMITED WARRANTY 
The only warranty DRI makes IS that the 
dlskette(s) on which the SOFTWARE is 
recorded will be replaced without charge, if 
DRI in good faith determines that the media 
was 'defective and not subject to misuse, 
and it returned to DRI or the dealer from 
whom it was purchased, with a copy of the 
original registration card, within ten days of 
purchase. Customer will receive suppOr1 
from the Vendor from whom customer has 
purchased the software. In addition, support 
is available from DRI directly, lor qualified, 
registered customers under DRl's then cur
renl support policies. DRI reserves the right 
to change the specifications and operating 
characterislics of the SOFTWARE it pro
duces, over a penod of lime, without nolice. 

6. DRI MAKES NO OTHER WARRAN
TIES. EITHER EXPRESSED OR IMPLIED. 
AND DRI SHALL NOT BE LIABLE FOR 
WARRANTIES OF FITNESS OF PURPOSE 

OR MERCHANTABILITY. NOR FOR INDI
RECT, SPECIAL OR CONSEQUENTIAL 
DAMAGES SUCH AS LOSS OF PROFITS 
OR INABILITY TO USE THE SOFTWARE. 
SOME STATES MAY NOT AllOW THIS 
DISCLAtMER SO THIS LANGUAGE MAY 
NOT APPLY TO CUSTOMER. IN SUCH 
CASE, OUR LIABILITY SHALL BE LIMITED 
TO REFUND OF THE DRI LIST PRICE. 
CUSTOMER MAY HAVE OTHER RIGHTS 
WHICH VARY FROM STATE TO STATE. 
CUSTOMER and DRI agree that this pro
duct is not intended as "Consumer Goods" 
under state or federal warranty laws. 

7. MISCELLANEOUS 
This is the onty agreement between CUS
TOMER and DRI and it cannot and shall not 
be modified by purchase orders, adverlis
In9 or other representations of anyone. 
unless a written amendment has been 
signed by one of our company officers. 
When CUSTOMER opens the SOFTWARE 
package or uses the SOFTWARE, this act 
shall be considered as mutual agreement 
to the terms of this LICENSE. This LICENSE 
shall be gove'ned by California law, 
except as 10 copyright mailers which are 
covered by Federal laws. and is deemed 
entered into at Pacific: Grove, Monterey 
County, CA by bOlh parties 

[!ill 
DIGITAL 

RESEARCH'· 

SAVE THIS LICENSE FOR FUTURE REFERENCE 

,orm E·21'DI221821 COP1"gh, < 1982 DIGITAL RESEARCH I~C. Pac"" Gn ..... CA. 



I!ID 
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OPERATING SYSTEM END USER LICENSE AGREEMENT 
Use and possession of this software package 

is governed by the following terms. 

1. DEFINITIONS- These definitions shall 
govern: 

A. "ORr' means DIGITAL RESEARCH 
INC .. PO Box 579. Pacific Grove, 
California 93950. Ihe author and 
owner 01 !he copyright on this 

. SOFTWARE. 

8 "CUSTOMER" means the iIIdivid 
ual purchaser and Ihe company 
CUSTOMER works lor, il the com
pany paid for this SOFTWARE. 

C. "COMPUTER" IS the single micro
computer on which CUSTOMER 

·uses this program Multiple CPU 
systems may.require supplemen
tary licenses. 

D. "SOFTWARE" is the set of com
puter programs in this package, 
regardless of the lorm in which 
CUSTOMER may subsequently 
use iI, and regardless of any modi
fication which CUSTOMER may 
make to it. . 

E. "LICENSE" means this Agreement 
and the rights and obligations 
which il creates under the Uniled 
States Copyrighl Law and Cal ilor· 
nia laws 

2. LICENSE 
DRI grants CUSTOMER the rightto use this 
serialized copy of the SOFTWARE on a sin
gle COMPUTER I'll a single local ion so long 
as CUSTOMER complies with the terms of 
the LICENSE. and either destroys or reI urns 
the SOFTWARE when CUSTOMER no 
longer has this right. CUSTOMER may not 
transfer the program electronically from 
one computer to another over a network. 
DRI shall have the fight to terminate thiS 
license if CUSTOMER \llolates any 01 ils 
provisions. CU STOME R owns the diskettel 5) 
purchased, but under the Copyright law 
DRI continues to own the SOFTWARE 
recorded on it and a/l caples of it. CUSTO
MER agrees to make no more than five (5) 

copies of the SOFTWARE lor backJp pur
poses and:o place a label 0., the outsice of 
each backup diskette showing the serial 
number. program name. ver~iOI1 number 
and Ihe DRI copyrighl anc trademark no
rices in the same form as the original copy. 
CUSTOMER agrees to pay for licenses for 
additional user caples of Ihe SOFTWARF if 
CUSTOMER intends to or does use it on 
more than one COMPUTER. If the micro
computer on which CUSTOMER uses the 
SOFTWARE is a multi-user microcomputer 
system, then the license covers all users on 
that single system, without further license 
payments. only if the SOFTWARE was reg
istered lor that rr.icrocomputer. This is NOT 
a license to use the SOFTWARE on main· 
Irames or emulators. 

3. TRANSFER OR REPRODUCTION 
CUSTOMER understands that unauthorized 
reproduction of copies of the SOFTWARE 
and/or unauthorized transler 01 any copy 
may be a serious crime, as well as subject
ing a CUSTOMER to damages and attorney 
fees CUSTOMER may not transler any 
copy of the SOFTWARE 10 another person 
unless CUSTOMER transfers all copies, 
including the original, and adVises DRI 01 
the name and address of that person, who 
must sign a copy of the registration card, 
pay tl)e then currenl transfer fee, and agree 
to the terms of this LICENSE in order to usc 
the SOFTWARE. DRI will provide additional 
copies of the card and LICENSE upon 
request. DRI has Ihe righlto terminale the 
LICENSE, 10 trace serial numbers, and to 
take legal action if these conditions are 
violated. 

4. ADAPTATIONS AND MODIFICA
TIONS 
CUSTOMER owns any adaptations or mod· 
ifications which CUSTOMER may make to 
this SOFTWARE, but in the event the 
LICENSE is terminated CUSTOMER may 
nol USe any part 0' the SOFTWARE pro· 



vided by DRI even if CUSTOMER has modi
fied II. CUSTOMER agrees to take reaso
nable steps to protect our SOFTWARE Irom 
theft or use contrary to this LICENSE. 

5. LIMITED WARRANTY 
The only warranty DRI makes is that the 
diskene(sl on which the SOFTWARE is 
recorded will be replaced without charge, if 
DRI in good faith determines that the med ia 
was defective and not subject to misuse. 
and if returned to DRI or the dealer from 
whom it was purchased, with a copy of the 
original registration card, within ten days of 
purchase. Customer will receive support 
Irom the Vendor from whom customer has 
purchased the software. I n addition, support 
is available from DRI directly, for qualified, 
registered customers under DRrs then cur
rent support policies. DRt reserves the right 
to change the specifications and operating 
characteristics of the SOFTWARE it pro
duces, over a periodof time, without notice. 

6. DRI MAKES NO OTHER WARRANTIES, 
EITHER EXPRESSED OR IMPLIED, AND 
DRI SHALL NOT BE LIABLE FOR WAR
RANTIES OF FITNESS OF PURPOSE OR 
MERCHANTABILITY, NOR FOR INDIRECT, 
SPECIAL OR CONSEQUENTIAL DAMAGES 
SUCH AS LOSS OF PROFITS OR INABIL
ITY TO USE THE SOFTWARE, SOME 
STATES MAY NOT ALLOW 'THIS DIS· 
CLAIMER SO THIS LANGUAGE MAY NOT 
APPLY TO CUSTOMER. IN SUCH CASE, 
OUR LIABILITY SHALL BE LIMITED TO 
REFUND OF THE DRI LIST PRICE. CUS· 
TOMER MAY HAVE OTHER RIGHTS 
WHICH VARY FROM STATE TO STATE. 
CUSTOMER and DRI agree that this pro
duct is not intended as "Consumer Goods" 
under slale or lederal warranty laws. 

7. MISCELLANEOUS 
Th,s is the only agreement between CUS· 
TOMER and DRI and it cannot and shall not 
be modified by purchase orders, advertis
ing or other representations of anyone, 

unless a written amendment has been 
signed by one o! our company officers. 
When CUSTOMER opens the SOFTWARE 
package or uses the SOFTWARE. this act 
shall be considered as mutual agreement 
to the terms of this LICENSE. This LICENSE 
shall be governed by California law, except 
as 10 copyright matters which are covered 
by Federal laws, and is deemed entered 
into at Pacilic Grove, Monterey County, CA 
by both parties. 

[Q] 
DIGITAL 

RESEARCH'M 

SAVE THIS LICENSE FOR FUTURE REFERENCE 

Farm E·:>,'Oinl82} COPWflvllt Cl9a2. DIGITAL RESEARCH. INC .. PaoIic B ....... t:A. 
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OCTOPUS SYSTEM GmDE 

This manual describes the operation of and available features on the Octopus range 
of micro computers. For addiuonal information or technical assistance .contact LSI 
Computers at the address below. 

The Octopus is designed and produced in the UK by: 

LSI Computers Limited, st. Johns, Waking, Surrey. 
Telephone: 04862 23411 

The policy of LSI Computers is one of continuous research and development. The 
right is reserved to alter the information contamed m this docwnenl without prior 
notice. 

Whilst every effort is made to ensure the accuracy of the information contained in 
this document, LSI Computers does not accept any liability for errors and omissions. 
Figures quoted in this document do not form part of any contract or agreement 

Any constructive criticism should be dlrected to the authors above. 
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INTRODUCTION 
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INTRODUCTION 

The Octopus computer system was developed specifically lo! tue business user 
and incorporates many advanced features and facilities. Theseo advanced facilities 
are designed to make Ihe system easy 10 use and easy to apply to many tasks within 
a business environment. 

This docwnentation is designed to take you through the first few steps of setting up 
your system, and provide a technical and general reference guide to the hardware 
and software facilities provided. 

The Introduction provides a basic explanation of the principal elements within the 
system It will take you through the procedure necessary to set up the system ready 
for use. Follow through this procedure. step by step. It will provide an initial 
familiarity with the system. and cover a number of points which will check that your 
supplier has set up Ihe system correctly for your use. 

The reference sections on. the Hardware, the Operating System and the BASIC 
Primer are designed to add to your understanding and technique as your 
confidence and competence grows. They also provide further information should 
you have any difficulty with the basic procedures covered in the introduction. 

The final sections contain details of various hardware expansion options. software 
availability and technical specifications. For example it contains details of the 
application software which is available Cor use on the system. and of various 
standard add-on facilities, all of which can be obtained from your supplier. 

3 



YOUR SYSTEM EXPLAINED 

al The Prooessor 1JDit 

The ProceB)r Unit houses the processors, the disk drives, and the electronic 
systems which control the transfer of infOrmation and data between the various 
elements within the system. 

The Main Logic Board provides an advanced dual processor capability. The system 
has a 16 Bit Intel 8088 processor, and an 8 Bit Zilog ZBOB processor. This means that 
you can use application software which is produced in either IS-Bit or 8-Bit code. 
The system decides which processor it will use as the software is loaded. You are 
not required to provide any addilional commands. 

The programs and data used and produced by the system are stored on either 
floppy diskettes, or a Winchester hard disk drive. 

Your system will have one of three disk drive arrangements; 

MODEL 1 Sinole Floppy Disk Drive 
MODEL 2 Two Floppy Disk Drives 
MODEL 3 One Floppy Disk Drive and a Wmchester DiSk Drive. 

You will find, Iater in this Introduction. separate inStructionS for' oriJanising your 
system depending upon the disk drive arrangment 

The Monitor provides the visual reference for the system. It has a green phosphor 
screen and is normally mount~ on top or the Processor Unit h can however be 
mounted beside the unit if that is more convenient 

The Processor unit also has a TV Jaclcpoint 'Ibis means that using a UHF modulator 
the system can also be operated in conjunction with a conventional television 
receiver. Your Business Computer can therefore double very effectivly as a 
Personal (or Home) Computer - and 8 very powerful personal computer at that 

'!he actual character foIDl8tion on the screen is controlled. by programmable 'fonts'. 
A standard font is supplied with your system. The procedure for generating your 
own fonts is explained in the Operating System section under System Utilities. 
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YOUR SYSTEM EXPLAINED 

2.3 The Keyboard 

A number of standard keyboards can be used with your system Check the layout 
and specific functions of your keyboard against the diagrams and descriptions in 
the Hardware section of this manual. Generally the key functions are the same for 
all keyboards but their arrangement within the keyboard layout differ slightly. In 
this introductory session you will only use the keys which are common to all 
keyboards. 

The keyboards have three types of keys. The main keyboard has a conventional set 
of alpha-numeric keys just like those of an ordinary typewriter keyboard This is 
caned the QWERTY set Look at the first six characters of the top row and you will 
see why it is called QWERTY. 

It also has one additional key called the CONTROL (or CNTRL) key. The 
significance of this key will become apparent when you follow the first instructions. 

There is a nwneric key pad. for fast entry of nwneric data, your accounting 
information for example. There is also a groups of keys called 'function' keys.. They 
have an F and a nwnber on them, FI, F2 etc. These keys can be 'programmed'to 
perfonn specific functions which normally require more than one key stroke. The 
procedure for progranuning these fimction keys is explained in the Operating 
System section of this manual. 

2.4 The Printer 

Your system will also have a printer. There is a wide variety of printer types which 
your supplier can provide. 

Your supplier will normally set up the system to suit the printer supplied. 

We will describe later how to test your printer and how to change the means by 
which the system and the printer communicate. 

5 



YOUR SYSTEM EXPLAINED 

2.5 The Software 

Your Computer System is supplied with the CP/M 86-80 PLUS Operating System, 
and the PBASIC Interpreter on a single diskette. If you have at least two disk drives 
with your system. you will also have been supplied with the AXIS Accounting 
System. The latter is supplied on two additional diskettes making three in all. 

You will need to complete the Registration Forms for these software programs and 
return them as instructed on the forms. You should do that now before you stan. 

The Operating System is a very special program. It provides a range of 
management facilities for your system; it is the system housekeeper. It controls the 
disk operations, and transfer of instructions and data between the other elements of 
the system It is the Operating System which provides the facility to run a wide 
variety of software from different sources. 

The Operating System supplied with your computer is the very latest version of 
CP/M, the industry standard operating system for microcomputers. 

This new version called CP/M 86-80 PLUS still afford's access to the vast range of 
micro-computer application software designed to operate under the original 
versions of CPIM You can add all types of programs at a later date: word 
processing, financial planning systems, data base systems, and some very 
specialised systems for professional use. 

There are also a number of other operating system programs called System Utilities 
some of which are standard CPIM utility programs whilst others are provided 
specifically for use with the equipment descnbed in this manual. You will use some 
of these utilities to set up your working diskettes in this introduction. 

The PBASIC Intezpreter has three uses. First is will enable you to create your own 
programs, and provide you with first class calculation facilities either directly from 
the keyboard, or via simple programs for repetitive work Secondly it will enable 
you to write, or have written for you, your own application programs. Thirdly, since 
PBASIC is compatible with Microsoft's MBASIC, you will be able to run any other 
application programs which require an MBASIC Interpreter to be present for the 
programs to function. 

6 



SETTING UP YOUR SYSTEM 

3.1 Power SUpply and Connections 

Your Computer System can be operated from a conventional 240 volt 13 amp fused 
power supply. Special power arrangements are NOT nonnally required. 

If the smoothness of your power supply is doubtful, for example you experience 
voltage fluctuations, there are regulation devices which can be included in the 
circuit which will overcome any operating problems. Your supplier will be pleased 
to provide further details and advice if required. 

In this introduction we will assume that your supplier has set up the connections 
between the Keyboard. the Monitor and the Processor Unit. If this has not been 
done then consult the Hardware section of this manual for details of the three simple 
connections which have to be made using the special connectc:s and cables 
provided. 

The printer can be connected. to one or the large sockets on the rear of the 
Processor Unit. These are marked PARALLEL and RS232. The PARALLEL 
connector is called the parallel port and the RS232 the serial port. Many printers 
can be set Cor either Parallel or Serial operation. Where you have a choice the 
parallel port is recommended 

Your supplier should have matched the settings within the system, to the printer. If 
the printer does not respond to the procedure detailed later in this introduction, 
first contact your supplier to check whether it is set up for 'parallel' or 'serial' 
operation. and that your operating system has been sel accordingly. Also check 
that the printer is connected to the appropriate 'port'. 

With all the connections made as above. the system can be powered on: 

The Monitor is switched on independently and should be switched on first using the 
top ODIOff knob. A small red indicator lamp on the top right hand side of the unit 
will glow. 

There are two adjustments on the Monitor - Contrast and Brightness. These are 
controlled via the bottom two knurled knobs on the right hand side oC the monitor 
facia. H after switching on the screen is blank, tum the these knobs clockwise to 
achieve the required result. 

The switch for the Processor Unit is at the rear. 
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SETTING UP YOUR SYSTEM 

303 Data Storage Media 

Two types of clara storage medium are provided with the system - Floppy Diskettes 
and Wmchester Hard Disks. All models have at least one floppy disk drive. Your 
operating system programs. and other software will be supplied on floppy diskette. 

If you have a Winchester system. you will still need. to understand the function. use 
and preparation of Doppy diskelles. 

3.3 ~ and Use of Floppy Diskettes 

Handled with care, floppy diskettes are remarkably durable. But they must be 
treated with respect. A floppy diskette is a sheet of plastic film contained. in a soft 
lined hard case. The infOrmation which your system uses and produces is stored on 
the surface of the diskette. 

All diskettes have a centre boss. This filS onlo a cone inside the disk drive which 
rotates the disk at high speed whenever the system needs 10 access the information 
on the diskette, or transfer newly processed. information back to the diskette. You 
can see when the diskelle is being 'accessed'. The red indicalor light on the drive 
will glow. Do not remove diskettes from the drive when this indicator is glowing. 

The SUIface of the 9isk is 'read', through a 'window cut in Ihe hard case, by a head 
inside the disk drive. The 'window' makes the diskette very vulnerable to fingers 
when the diskette' is being handled. Always therefore: 

• Hold. a diskette Jightly by ODe of the top comers 
• Do not exert pressure 
• Do not write m:a a Iahel which is already fixad to the diskette 

The information stored. on the surface is also sensitive to random electrical 
impulses. Always therefore: 

Keep floppy diskettft weD away from telephone eqaipmeDt, photocopiers, 
and any ott. device wllich has either a discharge lamp. (this includes your 
display mcmitar) or a powedul electric motor, for example cleaners and 
poUsben used by the office cleaDers. 

8 



SETTING UP YOUR SYSTEM 

Floppy diskettes are sensitive to heat, dust and liquids: 

Do not smoke in the vicinity of floppy diskettes 
Do not subject them to heat from radiators, electric fires or sunny window 
ledges 
Do not drink coffee, tea or any other liquids whilst handling the diskettes 

Treated in a sensible and careful way your floppy diskettes will cause few 
problems. Maltreat them at your peril. 

3.4 Preparing New Floppy Diskettes 

You can use most proprietary brands of good quality floppy diskelte, 

There are two procedures which you must follow before you can use a diskette in 
the system. 

All floppy diskettes must be formatted by the system. We will take you through the 
process of formatting a diskette in the final section of this Introduction. 

3.5 Use of Winchester Hard Disks 

A WincMster disk is a permanently sealed unit. Once set up and operating it 
should require no attention. In the event that you do experience operating 
problems, it is imperative that the use of the Winchester disk sys:em is supported 
by a regular back up operation. This transfers the contents of the Winchester onto 
floppy diskettes. Ideally this should be done daily, 

The operating system utility programs include a BACKUP program which will 
transfer the data contamed on the Wmchester disk on:o floppy diskettes. (See 
Operating System section). 

3.6 Preparing a Winchester Disk System 

Under normal circumstances, your Winchester disk will have been prepared for 
use by your supplier. There are two stages to this process, 
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SETTING UP YOUR SYSTEM 

First the disk is fonnatted in a similar way to a floppy diskette but using a different 
utility program. This procedure is nonnally undertaken by your supplier. You 
should check with your supplier whether or not the Winchester has been formatted. 

If it has not then refer to the WDFORMAT utility program described in the 
Operating System section of this manual. 

3.7 The Operating System 

Your CP/M Operating System is the system's housekeeper. In addition te 
coordinating the hardware and software elen:ents within the system its principal 
function is to organise and manage all the files used within the system. 

An appreciation of the filing system is a pre-requisite for effective use of the system. 

All the programs and data stored by the system are organised within a filing 
system. It is the operating system which manages the organisation and maintenance 
of the filing system. 

There are basically two principal types of file which you must learn to recognise: 

1. Program files - these contain the coded instructions which tell the computer to 
perform specific operations. The operating system itself is a series of program 
files. 

2. Data files - these files contair. the data entered and stored withm the system. 

3.8 File Recognition 

Each file has a name, or label, so that it can be recognised by you and the 
computer. These filenames are symbolic nameS. That is, they are assigned file 
names which are repesentative of the contents. Program files, and files created 
within sayan accounting program, are all assigned names by the manufacturers. If 
you intend using your system for word processing, or financial planning, or for 
writing your own programs you will need to understand and appreciate how files 
names are created You will find further information on File Naming in the 
Operating System section. 
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SETTING UP YOUR SYSTEM 

BaSIcally v.1I you need [0 knO'N at this stage is [hill file mH;~es haw:! an eight character 
descriptive filename and a three character optior:al filetype whIch mdicates the 
type of file. The filename alld the filetype are separated by a full stop. 

The mename can be numbers (0-9) or chara:ters (A-L.). t)ome pur.ctuatlon marks 
cannot be used m eitter the name or the type. (SP.e Ihe Operatmg Sys:em secllon)_ 

Some filetypes have a specIal meamng to your syste1').1. Filenarnes wilich end with 
.CMD for example are program files in 16 Bit code. The file called BASlC.CMD IS 

the PBASIC program. A proqral:1 written 1118 Bit code wlll have a .COM fJletype. For 
example a spread sheet program called SupcrCalc has a fIle name called SC.COM 

You can use either upper or lower case characters for filenarrll'!;';; the operatmg 
system converts alllO'.ver case characters ir.to upper case characters autcmatically. 

The different types of file are prinCipally recognised by the filetype T:lere are 
certain conventions which are used v'Ihicn apply designated types to par:lcular 
files. (See the Operatmq System section for ~urtber details;' 

You williearr: how to identIfy which flies are on which diskettes 1:1 the fInal sectiO:1 
or this introduction when you start te create your ow~: workimJ programs. 
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YOUR FIRST STEPS 

We will demonstiate the essential management functions of your system by taking 
you through the steps required before you put your system into use. FOLLOW 
THESE STEPS THROUGH ON THE SYSTEM. 
To complete this section you will need at least two blank floppy diskettes. If you 
have the AXIS Accounting System, you will also need at a fllrtber four blank 
diskettes. 

If you have Winchester system, we will assume that the Winchester disk has been 
formatted by your supplier. If it has not, you will need to use the rnFORMA T utility 
program. Details of the procedure are included in the Operating System section. 
Read the instructions carefully. If you do not understand them consult your supplier. 

4.1 Booting the system 

To complete this procedure. you win 'boor your system. and check the contents of 
each of the diskettes supplied berore creating working copies of the sOftware tor 
everyday use. 

If you have a single or twin floppy disk system. as you switch on the screen will 
display: 

Test; n9 ••• 
Main Processor 
PROM 
DNA Cont ro llers 
RAM 
Interrupt Controllers 
Floppy Discs 

*** Self Test Co.plete *** 
Firmwlre versions: 

SYSTEM XX 

Insert System Disc 

This self test procedure is performed each time the sysaem IS swnched on. 
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YOUR FIRST STEPS 

If you have a floppy disk drive system, the final message reads: 

Insert SystEm Disc 

Load the diskette marked CP/M 86-80 PLUS into the left hand disk drive. The label 
must be facing upwards, and the drive must be closed using the small lever 
provided. . 

If you have a Winchester disk system the self test procedure will also check the 
Winchester disk. The final message reads: 

Winchester=W Floppy=F 

Until the Winchester has been set up, you will key F, to use the floppy disk drive. 

Load the diskette marked CP/M 86-80 PLUS into the left hand disk dr:ve, (the label 
must be facing upwards, and the drive must be closed with the small lever 
provided), and enler <F> to tell the system that it must refer to the floppy disk 
drive for its next instruction_ 

For both types of system a sequence similar to the following will be executed and 
displayed 

CP/M86/80 Plus Level 2 (Date) 
LSI Computers Ltd., Woking 
256K Octopus 

Available drives :-
A: L.H. drive, 5" double sided, doubLe density 
B: R.H. drive, 5" double sided, doubLe density 
M: 64K Memory Disk 

A>submit autoexec 

A>Loadkey ws5 
Key table loaded 
A>loadfont chrgen 
Font loaded 
A> 
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YOUR FIRST fiI'EPS 

The A> is called the system prompt It teUs you the operating system is in controL If 
, you have a hard ctisk system, the prompt is C>. 

This procedure of starting the system from cold is called a cold boot. What bas 
happened is that the operating system bas been loaded from the diskette into the 
computers memory. 

The A, in the system prompt. tells you that you are logged onto Drive k, In a single 
or twin floppy diskette system. the left hand drive is called Drive A and the A> 
means that the system is ready to read files from the diskette in Drive A:., In this case 
DriVe A:. is called the logged drive. ' 

If you have a Winchester disk system the left band Ooppy drive is called Drive 0, 
and the Winchester is split into two logiCal drives - Drive A:. and Drive B: 

Note the colon following the drive letter. 'Ibis is the standard CP/M convention for 
designating a drive. 

4.3 DIIpIaJing a DJrec:tory 

You can check which files and programs are contained on a disk or diskette using 
an operating system function called DIR. OIR stands for DIRectory and is the name 
of a utility program DIR.CMD. 

,,' 

To execute the utility program OIR.CMD and display the directory of the tloppy 
diskette enter the i:>lIowing on your system: 

A>DlR<CR> 

OIR is called 8 c:omJlllnct and is entered at the A> (or C>). It can be OIR or dir. The 
<CR> means press the key marked ie. the caIIiage retum or enter key. 
Throughout the system this <CR> key is used to confirm that a keyboard entry is ' 
coinplete. 

If you have entered the OIR command and pressed carriage return the screen will 
display all the filesIpmgmms contained on the disk in drive A:. (or Drive 0.). A 
typical directory display is shown on the next page. 
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YOUR FIRST STEPS 

A>DIR 
A: CHR6EN FNT CPM3 SYS AUTOEXEC SUB SUBMIT CHO 
A: SHOW CillO BASIC CillO LOAOKEY CMO LOAD FONT CHO 
A: OISCOPY CIIlD BACKUP CHo OATE CMO PARMGEN CHO 
A: FONTGEN CHO WS5 KEY FORMAT CillO LOADPARM CHo 

A> 

You can also print, or produce a hard copy of the contents of the directory by 
entering the following command line; 

A>OIR<tP><CR> 

The < t P> means hold down the key marked CONTROL (or CNTRL). depress the 
key P, and then release the CONTROL key. As you press <CR> the same 
directory produced on screen will be output to the printer, 'l'his will enable you to 
keep a physical record of the disk contents. 

PeIiorming this function will check that your printer has been set up correctly, If it 
does not respond to this command, first check that it is switched on and loaded with 
paper. If it still fails to respond you will need to check with your supplier whether 
the system has been set up for the particular printer in use, 

Remember that you need to check whether your printer has been set for senal or 
parallel operation. and whether it has been assigned to the appropriate output port 
of the computer on the back of the processor unit. (See Operatlng System section, 
CPIM Transient Programs - DEVICE and System Utilities - PARMGEN). 

If you have the AXIS Accounting System, or any other programs on diskette, repeal 
the above procedure with the other di.sk:ettes loaded in the floppy disk dnve. 
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YOUR FIRST STEPS 

4.3 Fonnatting a new diskette 

00 'NOT USE THE SUPPLIED MASTER DISKETTES AS WORKING COPIES. 
Replacements will take several days to amve and are chargeable. 

There are two steps involved in copying the supplied Master disks to create 
working copies for everyday use. First we will FORMAT a diskette, then we will 
use a program called DlSCOPY. This will produce a perfect copy of the contents of 
the master disk (or any other disk) onto a blank formatted disk. 

Formatting is a process in wruch tte the surface of a diskette is 'mapped' out by the 
system so that it can maintain a record of the location on the disk of the contents of 
any file. There are different procedures for the Winchester disk and for floppy 
disks. We will deal ~ith floppy disks first since this is procedure is required for all 
systems. 

All new diskettes must be forma ted before use. The procedure is quite straight 
forward and quite automatic. 

Note also that FORMAT car: be used to create blank disk-ettes from previously used 
diskettes, but the contents of the \.:Sed diskette will be destroyed lIIevocably. You 
must therefore be careful that your drive to be fonnatted specification is correct To 
cover the possibility of error you should first protect your master diskette. 

You will find that there are small metallic labels supplied wIth new diskettes. Place 
one of these labels over the side notch of the master diskette as in the diagram. This 
is called write protection. It will allow the system to read the contents of the 
diskette, but prevent any attempt to write onto the diskette. 
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For twin floppy disk systems, load the diskette marked CP/M 86-80 PLUS, with the 
notch covered as indicated, into the left hand disk drive and insert a new blank 
diskette into the right hand drive. The right hand drive 15 called Dnve B:. 

Enter the following cammand: 

A>FORMAT B:<CR> 

FORMAT.CMD is a program which fannalS a floppy disk. Note the space after the 
FORMA'!' command (you don't need to add the '.CMD' extenSlOn), The B: means the 
diskette in Drive B. The process is quite automatic. just respond to the display as 
requested. 

For a single floppy disk system or a Winchester disk system the procedure is 
slightly different. The Master disk must be removed irom the drive before the 
fonnatting commences. 

For a single floppy disk system. the command line is: 

A>FORMAT A:<CR> 

For a Winchester disk system the command line is: 

A>FORMAT C:<CR> 

In the last two cases you must remove the Master disk from the floppy drive and 
replace 1t with the new disk, The screen display will tell you when to change disks. 
When the process is completed, the screen display will again tell you when to 
replace the Master disk. 

The formatting procedure also checks the surface of the disk being formatted and 
will report any problems, The FORMAT program alloV';os you to fonnat additional 
disks, if reqwred, before returning control to the operating system - just follow the 
instructions on screen. 
From this point on the procedures for floppy. and Winchester disk systems are 
quite different. If you have a Winchester disk system then continue at 1.6 below. 
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YOUR FIRST STEPS 

4.4 Creating Work Diskettes 

For a twin floppy disk system leave the diskettes as they are; the CP/M 86-80 PLUS 
diskette in Drive A:, and a newly formatted diskette in Drive B:. Enter the 
command: 

A>DISCOPY<CR> 

This command invokes a program called DISCOPY.CMD and will copy the 
contents of the diskette in Drive A: onto the diskette in Drive B:. Again the 
procedure is fully automatic. 

You can now use the copy of the Master disk as a working program disk, and store 
the Master disk itself in some safe place together with the printed directories 
produced above. 

Repeat this step to create working copies of your other Master disks. Format a new 
diskette for each Master disk to be copied and use DISCOPY to copy over the 
contents. Label each diskette clearly using the diskette labels supplied. 

For a single floppy disk system ensure that the CP/M 86-80 PLUS diskette is in Drive 
A. Invoke the DlSCOPY command as for twin disk systems and follow the 
instructions displayed. You will be asked to swap the Master disk and the formatted 
disk several times sc that the contents can be copied from one disk to the other via 
the system's main memory. 

4.5 Selective File Copying 

There are two other Operating System programs which you must learn to use. 
These are PIP and SHOW. PIP stands for Peripheral Interchange Program, SHOW 
is a disk status program. 

PIP is primarily used to transfer indiVldual files between disk drives (or diskettes). 
SHOW is used to check the available space on a particular disk drive (or diskette). 
Their .other functions are covered in the Operating System section. 

The working copy of the CP/M 86-80 PLUS diskette contains both the Operating 
System programs and PBASIC. In practice you will only need PBASIC on other 
diskettes either to run programs written in BASIC. or to write your own programs. 

Similarly disks to run your application programs will not require all the files present 
on the CP/M 88-80 PLUS diskette. 
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The following procedure will create some handy disks for daily use, First ensure 
that the working copy of the CP/M 86-80 PLUS diskette lS in Drive A: 
Take a directory using DIR as below: 

A>DIR<CR> 

The system will present the directory on screen. 

You can find out how much space is avallable on the disk for new program or data 
files by using the program SHOW. You enter a SHOW command as follows: 

A>SHOW<CR> 

The response to this command will be in the form: 

A: RW, Space: 38k 

A> 

The avaiJable space on Drive A: is only 38 KBytes, that is 38,000 characters of 
program or data, That does not leave much space for regular usage, so we will 
transfer PBASIC to a new diskette. 

FORMAT a blank diskette just as you have earlier. 

Leave the diskette in drive B:. Enter the following command: 

A>PIP B:=A:BASIC.CMD<CR> 

'Ibis command line says PIP, i.e, transfer, to drive B. a program on Drive A: called 
BASrc.CMD. The <CR> says that the command line is complete. The command 
must be precise. There must be a space after the PIP command, there must be a 
colon after the dnve specifications, i,e. A and B:. 'rhere must be no olher spaces m 
the command line except that after the PIP, 

If you do make a mistake :he system will present an error message. Check the error 
message and then Ie-enter the command. 
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There is another way to use PIP which we will demonstrate. If you have more than 
one file to transfer, the commands can be entered in tum without reloading the PIP 
program each time. Your PBASIC disk will benefit from having the programs PIP, 
SHOW, FORMAT and DISCOPY available for future use. Enter the next command 
sequence: 

A>PIP<CR> 
*8:=A:PIP.CMD<CR> 
*8:=A:SHOW.CMD<CR> 
*8:=A:FORMAT.CMD<CR> 
*8:=A:DISCOPY.CMO<CR> 
*<CR> 
A> 

As PIP is entered and confirmed. the first * is presented ready for a command 
instruction. When that command has been successfully completed, the second • is 
presented ready for the next instruction and so on. The <CR> command at the final 
* says that the sequence is complete. 

You will now have a PBASIC working diskette with five files present, BASrc.CMD, 
PIP.CMD, SHOW.CMD. FORMAT.CMDandDISCOPY.CMD. This you can now use 
for development purposes. 

You cannot however cold boot the system from the new PBASIC diskette you have 
created Before a diskette can be used to boot the system from a cold start, it needs 
to contain two functions on disk. The flIst is what is called the loader track The 
loader track is transferred during the format process. It is therefore already on your 
diskette. The second is the CP/M 86-80 PLUS Operating System programs. These 
are held in a file called CPM3. SYS. 

You must therefore transfer this file to the new PBASIC diskette using PIP as follows: 

A>PIP 8:=A:CPM3.SYS<CR>. 

The procedure which you have followed to create the PBASIC diskette is one which 
you will use to create any other application program disks for use on your system. 
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4.6 Setting up a Winchester Disk System 

'I'here are two other Operating System programs which you must learn to use. 
These are PIP and SHOW. PIP stands for Peripheral Interface Program, SHOW is a 
disk status program. 

PIP is primarily used 10 transfer indlVldual files between dISk drives (or diskettes). 
SHOW is used to check the available space on a particular disk dnve (or di..<;kette). 
Their other functions are covered in the Operating System section. 

fro start this procedure load the working copy of the CP/M 86-80 PLUS dlSkette into 
Drive C:. the floppy diskette dnve. 

Take a directory using DIR as below: 

A>DIR <CR> 

The systen will present the directory on screen. 

You can fwd out how much space is available on the disk for ne~v program or data 
mes by using the program SHOW. You enter a SHOW command as follows: 

A>SHOW<CR> 

The response to this command will be in the form: 

A: RW, Space: 38k 

A> 

The available space on Dnve A: 1S only 38 KByles. that IS 38,000 characters of 
program or data. However there is much more space available on the Winchester 
disk. 

We WlIl now use the program PIP to transfer the c"tmtents of the CP/M 86-80 PLUS 
diskette to Ihe Winchester disk. There is a facihty in CP/M called me matching. This 
is covered in detail in the Operating System seelion of this documentation The most 
commonly used aspect of file matching is the use of the '*' to represent any 
character, or number of characters. 
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With the CP/M 86-80 PLUS diskette loaded in the floppy diskette drive enter the 
following command line: 

C>PIP A:=C:*.*<CR> 

This command line says PIP, i.e. transfer, all the files on drive G onto Drive A. The 
*. * means files of all fllenames and all filetypes. The command must be precise. 
There must be a space after the PIP command, there must be a colon after the drive 
specifications, i.e. A: and G. There must be no other spaces in the command line 
except that after the PIP. 

As each flle is transfered its name will be displayed on the screen 

If you do make a mistake the system will present an error message. The error 
messages for PIP are included in the Operating System section Check the error 
message and then re-enter the command. 

You may remember that when you first started up your system, you were presented 
with an option which read: 

Winchester=W Floppy=F 

Before you can use the Winchester disk to boot the system from a cold start, two 
functions need to be present on drive A: of the Winchester. The fIrst is what is 
called the loader track. The second is the CPIM 86-80 Operating System programs. 
These are held in a file called CPM3.SYS. 

The CPM3.SYS will already be present on the Winchester. It will have been 
transferred during the PIP operation you have just completed. The loader track is 
added using the program called FORMAT.CMD. This is the same program used to 
format floppy diskettes. 

In the case of the Winchester disk we use the format program in a special way. You 
will have the C> on the screen. So enter the following command: 

C>FORMAT A:/T<CR> 

The tr says 'transfer the loader track only - do not formal'. 

Remove your CP/M 86-SO PLUS diskette and file it in a safe place. 
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You can now check that the system will start up from the Winchester. You can do 
this in one of three ways. Switch off the power for a few seconds - then switch it on 
again, press the RESET button on the back of the machine, or press down the 
CONTROL SHIFT and DELete keys simultaneously, This will automatically purge 
any programs in the computers memory and restart the system. 

You can now ask the system to boot from the Winchester by selecting W for 
Winchester at the end of the self test display. If you' have set up the system 
correctly. then the A> will be returned to the screen. 

You can now load the two AXIS Master Program dISkettes mto the floppy drive in 
turn and PIP the contents over or:to drive A of the Winchester using the following 
command line: 

A>PIP A:=C:*.*<CR> 

Your system is now set up for use. 

4.1 Further Familiarisation 

This introduction has used the commands which you will use most frequently in the 
day to day use of your system. 

There are however other facilities which will improve its overall utility. They are 
covered in the Operating System section. If you have a Winchester disk system you 
must read and understand the importance of the utility program BACKUP. This is 
the facility you will use to copy your data and programs from the Winchester onto 
floppy disks for security. 

You should also read the ExparlSion Options section. This includes general detaIls 
on various other application programs available for use on your system, and 
information on the expansion facilities which are available and WhICh you will fmd 
increasingly important as your system usage increases. 
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THE PROCESSOR UNIT 

This is the central part of the computer. As well as the disk drives, it holds the 
processors which do the work and the electronics which control the flow of 
information to and frOIr. the various parts of the system - the screen, the keyboard, 
the disks a"1d the prmter. 

To you, who will be using the computer, tIus unit will appear as a large rectangular 
box, and you will seldom, if ever, need to know what goes on inside it. 

The box may sit on top of your desk, or you may prefer to save desk spa.ce by 
mounting it on its plinth by the side of your desk. See Expansion Options for further 
details on the vertical mounting ki:. 

1.1 The Processors 

Your computer system actually has two central processors, One is an Intel 8088, cne 
of the new generation of IS-bit processors for which fast and powerful applications 
programs can be written. The other is the popular and well-established Zilog 280 
8-bit processor, which lets you make full use of the Wlde range of established 
software designed to run under the CPIM operating system. 

1.2 The Disk Drives 

In the front of the unit you will see the diskette drives. These are the slots which will 
hold the disks when you are using the computer. Your system will have one of three 
arrangements of disk drives: 

MODEL 1 Single Floppy Disk Drive 
MODEL 2 '!\va Floppy Disk Drives 
MODEL 3 One Floppy Disk Drive and a Winchester Disk Drive. 

If your system has a Winchester drive, then you will not need to change it, and the 
mechanics need not detain us here. You will need to know something about the 
Diskette drives though, as you will often need to put disks in and take them out 
again. 
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Take a look at the front of the floppy disk drive. There 1S a honzon al sIal, and a 
lever wh1ch turns through 90 degrees co pomt either to the ight or downwards. 
Before you pul a disk in the drive, you shollld urn the lever to pomt to the right. hus 
opening the drive. Hemove the dIskette from its protective cover and slide i: into 
the dr ve with the large oVul hole pointing into the machine, and the label 
uppermost. You should feel the rusk sea itself positive y. Then close the drive by 
tur ing the lever downwards through 90 degrees. 
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THE PROCESSOR UNIT 

1.3 The Power Supply 

At the back of the box you will see a variety of plu<Js iind switches, Look at the 
diagram opposite and compare It with your own system. 

The main on/offsv.'itch is on the nght hand side, at the top, Underneath that are two 
sockets, one above the other, The lower one of the two takes the mains lead, the 
higher is an auxiliary mains output socket (for the monitor) Below these m'o is the 
fuse. 

1.4 Connections for the System Components 

Still at the back, and looking along the bottom from the left, there is a row of 
different shaped sockets. The first is a 5 pin DIN connector, into which you will plug 
the keyboard. Next are three sockets which are connectors for printers and other 
extra units, Your supplier will tell you which socket will take your particular type of 
pnnter. 

For the technically minded these are a bidirectional parallel pJrt and two 
asynchronous RS232 serial ports, 

Next come the video connectors; one marked TIL which you will use if you have a 
colour monitor, the second is a phono socket for a monochrome monitor. 

Finally there is the red RESET button. If you press this button while the machine is 
working. it will start the computer all over again, as if you had Just switched on, By 
doing this, you will lose everything Ihat was in the computer's memory before you 
pressed it, so you should only use the RESET button as a last resort. 

1.5 Room for Expansion 

Inside the box. room has been provided for extra circwt boards, which will allow 
your system to expand as your requirements for more computer power increase, 
Options for expansion mciude addmonai memory, a communications board to 
permit direct transfer of data between computers, a graphics board, a connection 
to the telephone line, a:1d a network controller. 

The Expansion Options section contains further details. Your supplier will alsc have 
additional information on the latest iacllities. 
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THE MONITOR 

The monitor which comes as standard with the system has a 12" screen and 
normally displays green characters on a black background. Together with the 
keyboard, this is your main way of communicating with the computer. 

2.1 Connecting the Monitor 

Packed with the monitor you should find a cable with a single-pin (phono) plug at 
either end. One end of this goes into the socket marked IN at the back of the 
monitor: the other goes to the phono socket at the rear of the disk drive unit. 

The power cable may have a standard three pin mains plug or it may have a plug 
designed to fit into the auxiliary mains socket on the disk drive unit. If you use the 
auxiliary mains socket you will be able to leave the monitor's on/otT switch set to ON 
all the time. and turn the whole system on and off by using the single mains switch 
on the rear of the disk drive unit. 

2.2 Colour 

If you want to take advantage of the system's colour displaY facilities, you will need 
a colour monitor In that case you will find that instead of a single pin phono plug at 
one end of the cable, there is a D·shaped plug, 'l'his will fit mto the socket marked 
TIL to the left of the phono socket on the rear panel of :he processor unit. 

2.3 Screen Attributes 

In use, the screen displays 2ti lines of 80 characters. Of the 25 lines, one is reserved 
for special messages. Normally the screen shows green characters on a black 
background, but this may be changed by the software you are using. The 
foreground characters may be bright or dim, and it is possible to show black letters 
on a green background. 

2.4 Character Fonts 

The form of the characters on the screen is controlled by fonts, Font is a printer's 
term for the stock of letters and characters in a particular typestyle. Your system 
can hold a number of fonts of different typestyles. The system is supplied with a 
standard font, but it is possible to create new fonts using the system utility called 
rONTGEN Each font consists of 256 characters which, for convenience, is split into 
two equal parts of 128 characters each. These are referred to as font 1 and font 2. To 
find out more about rONTGEN, you should refer to the section on the Operating 
System 
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THE KEYBOARD 

There are currently two types of keyboard available with the system. One is the 
standard LSI keyboard, the other is simtiar to that on the IBM Personal Computer. 
Both keyboards have three types of keys - a block of QWERTY keys, as on a normal 
typewriter; a numeric keypad for fast entry of data; and a number of special keys 
called function keys. Compare your keyboard with the diagrams opposite as you 
read through this section. 

3.1 Connecting the Keyboard 

Both keyboards have a coiled cable ending in a five-pin DIN plug, which goes into 
the DIN socket at the rear of the processor unit. Note that if you are reaching behind 
the unit to plug it in 'blind', then the socket will be on the right hand side as you look 
at it, and the groove on the plug goes at the top. Your system is able to tell which 
kind of keyboard is plugged in, and even if there is none there at all. 

3.2 The QWERTY Cluster 

This section of the keyboard is very similar to a standard typewriter, except that 
there are a few extra keys wluch need some explanation. These are: 

The CONTROL or CTRL key 

This acts in a similar way to the SHIFT key. If you hold the CONTROL key 
down and type any of the 26 alphabetic keys, or some of the special character 
keys, a separate code will be produced. These do not normally print on the 
screen, but they can be given a special meaning by the software you are 
using. 

The ALT key (only on the IBM keyboard) 

The IBM keyboard has this special key which works in the same way as 
CONTROL and produces yet another set of codes. These may sometimes be 
used by applications software designed for use on the IBM Personal 
Computer. 

The CAPS LOCK key 

Press this down once and an amber light in the key comes on: press it again 
and the light goes out. When it is on, the alphabet keys will give only UPPER 
CASE letters. It has no effect on the keys with two symbols marked on them: 
you will still have to press SHIFT to get the upper character. 
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'Ibe SHIFT LOCIC key (Only on the LSI keyboard) 

This works in the same way as CAPS LOCK. but as well as upper case letters 
on the alphabet keys, it produces the upper character on the other keys. 

The DEL key (delete) 

Use this key to delete the character which comes immediately before the 
cursor on the screen. 

'!be ESC key (for escape) 

This key always gives one particular code, This key is used by the AXIS 
accounting system. It may aIs:J be used for special purposes by other software 
packages. 

3.3 The Numeric KeJpad 

As well as having numbers in the usual place in the QWERTY cluster. they are also 
arranged in a special block to the right, together with a decimal point key. to 
enable fast and efficient entry of nwneric data. With the standard LSI keyboard, this 
is as tar as it goes. .. 

The Numeric ICeypad on the IBM-type Keyhoarcl ~ If you have the IBM type 
keyboard there are some extra keys in the numeric keypad. These are NUM 
LOCK. SCROLL LOCK, '+' and '.', NUM LOCK and SCROLL LOCK deserve some 
extra conunents. 

NOM LOCK (Nwneric lock) 

This key is an alternatiVe action key like CAPS LOCK. When it is down, and its 
amber light is glowing, the keys produce nwnbers when pressed. When the 
key is up, the keys in the keypad become special function keys, as descIibed 
in the next section. 
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SCROLL LOCK 

The SCROLL LOCK key is a special function key sometimes used by 
applications software. 

3.4 Special Function Keys 

Both keyboards have a number of special keys which can be programmed to 
produce any character or sequence of characters you need. This will often be 
handled by the particular software you are using, but if you want to program keys to 
give codes or words you use a lot, you can do this with the utility program called 
KEYGEN. You will find the detalls of how to use KEYGEN in the section relating to 
the Operating System 

The way in which the Special Function Keys are laid out is the major difference 
between the two types of keyboard. They are handled separately here, so you 
should go on to read the section for your particular keyboard. 

The Standard LSI keyboard - Along the top of the keyboard is a row of 24 keys 
marked Fl to F24. To the right of the numenc keypad is a further block of twelve 
keys, seven of them marked F2S to F31. one marked HOME, and four marked with 
arrows. Another key is at the bottom right hand comer of the QWERTY cluster, 
marked F32. 

That makes a total of 37 keys which can be programmed for special purposes. In 
addition, the 24 keys at the top can be set up to generate two codes; one with the 
shift key held down, and one unshifted. 

There are therefore 61 different special function sequences that can be produced. 

The IBM-type keyboard - The special keys are in two blocks. To the left of the 
QWERTY cluster is a block of ten keys marked Fl to flO. In additon, when the 
NUM LOCK key is oE, the scroll lock, 7, 9, I, 3 and 0 keys on the numeric keypad 
can be programmed for special functions. 

Also with the NUM LOCK key off, some other keys on the keypad assume special. 
but fixed, functions. The '.' key becomes the DEL key, and the'S', '4'. '6' and '2' keys 
are used to move the cursor about the screen. They are marked with arrows under 
the numbers to indicate the direction of movement 
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ROUTINE MAINTENANCE 

The only components of your system which need routine maintenance are the disk 
drives. 

'Ihe complexity or the disk drives means that you should not attempt to maintain 
them yo~ and we recommend that the drives are serviced annually by an 
authorised service engineer. 

38 



TECHNICAL SPECIFICATION 

5.1 The Processor Unit 

Mechanical 

- Polyurethane foam moulded base and facia 
- Folded aluminium lid 
- Sectional steel rear plates 
- Optional additional EM! screening 
- Optional UL fire retardancy 
- Size 400mm (depth) x 450mm (width) x 145mrn (height) 
- Weight approx 7kg depending on configuration 

Environmental 

Storage 
-30DC to + 10QC 
0% to 90% relative humidity 

Operational 
DOC to +40°C 
15% to 70% relative humidity 

Electrical 

- 210-250V AC; 45-65Hz 
- Optional 100-11OV AC; 45-6SHz 
- 170 watts max (full options); 100 watts typically 
- Fan cooled. Less than 31 dBA noise at 50Hz (35dBA at 60Hz) 
- 3 pin mains inlet 
- 3 pin 2A mains outlet (unfused) for monitor 
- Fuse and switch 
- Switching power supply unit 
- All electrical specifications meet BS1, CSA, VDE and UL requirements 
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TECHNICAL SPECIFICATION 

Electronics 

- Intel 8088 CPU 
- Zilog zaOB CPU 
- 128 kbyte DRAM + panty 
- Optional 128 kbyte DRAM + parity 
- Up to 32 kbytes EPROM 
- Two serial asynchronous ports (RS232) 
- Bidirectional parallel port (Centronics compatible) 
- Real time clock with battery backup 
- Floppy disk interface with DMA 
- Optional Winchester interface with DMA 
- Serial 1TL keyboard interface 
- LSI expansion bus interface 
- CRT controller - 2S rows of 80 characters (7x9 character in 9x13 cell) 

VDU Attributes 

Colour 
8 foreground 
8 background 

Monochrome 
Reverse video 

Both 

High intensity foreground 
Grey background 
Blank 
Two user attributes 

Underline 
Blink 
Double height rows 
Double width rows 
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TECHNICAL SPECIFICATION 

VDU Features 

Dynamic slow SCIOll (3 spee& plus jwnp scroll) 
Split screen (for status message line) 
Soft font of 2S6 characters (split into .. Z fonts of 128 characters each) 

S.S The Monitor 

Monoc11rome - this is a high quality 12" monitor with green P34 phosphor. The 
refresh is approximately 52Hz and provides a good Oicker~free image. 

Colour - a 12" direct drive 8 colour monitor similar in style to the above. 

5.3 The Keyboard 

LSI layout -low profile moulding with 109 sculptured keys. 37 programmable by the 
user and aU programmable at system level for language changes. 

mM-PC layout - low profile moulding with 88 keys similar in style to the IBM 
Personal Computer keyboard. IS keys are programmable by the user. 

5.4 The Printer ~ 

Printers used with your system may have serial or Centronics compatible pamllel 
interlaces. 

The operating system uses the parallel interface by default. To use a printer with a 
serial interface it is necessary to set up the correct LogicallPhysical Device 
Assignment using the CP/M command DEVICE andlor the sy,stem utilities 
PARMGEN and LOADPA:RM, 

In addition the baud rate, parity, number of stop bits, etc. must be set up 
using the system utility PARMGEN to match the parameters required by the 
printer. The parameter file created by PARMGEN must be loaded into your 
computer's memory, prior to use of the printer, using the utility LOADPARM. 
This may be done automatically by including the appropriate LOADPARM 
command in the AUTOEXEC command file. 

Use the CP/M DEVICE command to display the current assignments fOI the list 
'device LST:. 
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TECHNICAL SPECIFICATION 

Printer Parallel Port 

A standard 25 way female D-type connector is provided on the rear panel for 
connection to a Centronics type printer. Pin connections at the computer end 
of the interface cable are listed below: 

Pin 
No. 

1 
2 
3 
4 
5 

6 
7 
8 
9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 

20-25 

.. denotes negative true. 

Signal 

*DATA STROBE 
DATA BIT 0 
DATA Bn 1 
DATA BIT 2 
DATA BIT 3 

DATA BIT 4 
DATA BIT 5 
DATA BIT 6 
DATA BIT 7 

*ACKNOWLEDGE 

BUSY 
PAPER EMPTY 
not connected 
not connected 

*ERROR 

not connected 
not connected 
GROUND (0 voLts) 
SCREEN 
GROUND (0 volts> 
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TECHNICAL SPECIFICATION 

RS232 Ports 

These two standard interfaces are intended ro!' serial communication 
between your computer and certain printers (e.g. daisy wheels), remote 
terminals, and other computers. The normal handshake signals are incorpo
rated for use if required. Your computer is configured as Data Terminal 
Equipment (DTE). A standard 25 way male D-type connector is provided on 
the rear panel for each port. Pin connections are listed below: 

pi n 
No. 

1 
2 
3 
4 
5 
6 
7 

11 
13 
14 
16 
18 

20 

25 

Signal 

Protective Ground (Chassis) 
Transmitted Data (Output) 
Received Data (Input) 
Request To Send (Output) 
Clear To Send (Input) 
Data Set Ready (Input) 
SignaL Ground 

Current Loop Txt 
Current Loop -ve suppLy 
Current Loop Tx
Current Loop Rx
Current Loop +ve suppLy 

Data TerminaL Ready (Output) 

Current Loop Rx+ 
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TECHNICAL SPECIFICATION 

Typical RS232 Interconnection 

To Printer or YOU: 

Computer (DTE) 

Pin 
No. 

VDU or Pr;nter 

P;n 
No. 

1 ----------------------- 1 
2 ----------\ /---------- 2 
3 ----------/ \---------- 3 
4 - - 4 

5 - - 5 
6 ----------\ /---------- 6 
7 ---------- * ---------- 7 

20 ----------/ \---------- 20 

To Asynchronous Modem: 

Computer (DTE) 

P;n 
No. 

Modern (OCE) 

Pin 
No. 

1 ----------------------- 1 
2 ----------------------- 2 
3 ----------------------- 3 
4 ----------------------- 4 
5 ----------------------- S 
6 ----------------------- 6 
7 ----------------------- 7 

20 ----------------------- 20 
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WHAT IS AN OPERATING SYSTEM 

The Operating System is your computer system's housekeeper. It is in fact, a 
number of computer software programs which control the basic functions of the 
system. 

There are two quite distinct series of programs which comprise the Operating 
System. The first are the CP/M programs or commands, the second are the System 
Utilities. 

CP/M is the industry standard operating system for micro computers, and provides 
a range of system management functions which are common to the majority of micro 
computer systems. CP/M stands for Control Program for Microprocessors, and is 
designed and produced in the USA by Digital Research. 

The System Utilities provide a range of functions which are specillc to your 
computer system and are provided by the equipment manufacturer. 

1.1 The CP/M System 

As your system's housekeeper CP/M is responsible for many aspects of computer 
usage. 

It is respoIlSlble for managing the file directory, for all the system me 
handling. It is responsible for allocating the file space on the disk, and for 
keeping track of where it files, which parts, of which files. 

It is responsible for the smooth running of the various parts of your system. It 
controls the interchange of instructions and information between the 
individual elements within the system; the keyboard, screen. printer, disk 
drives and the central processor. 

To the business user it is the CP/M File Management System which is the most 
important of its many facilities. Though its other internal functions are equally 
important to the correct functiOning of your system they are essentially internal 
functions. 
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WHAT IS AN OPERATING SYSTEM 

1.2 Built in Commands and Transient Programs 

The CPIM programs are of two types. 'The Built in Commands are contained within 
the CP/M operating system and can therefore be accessed at any tlIl1e the system 
prompt is displayed on your terminal screen. rrhey include: 

DIR - displays a directory of the disk file contents 

ERA - allows files on disk to be erased 

REN - allows files on disk to be renamed 

TYPE - displays the contents of a file on the monitor screen 

USER - sets a u..qer number 

The Transient Program Commands can only be used when the specific program is 
available to be loaded into memory from one of the diSk drives. The principal 
Transient Program Commands are 

PIP - copIes the contents of files between dISk drives 

SHOW - reports on dlSk drive status 

SDIR - repJrts on file status 

DEVlCE - reports on \ogicaVphYSlcal device assignment 

SET - assigns dnve and file attributes and manages password protection 

SUBMIT - allows a sequence of CP/M commands to be executed automati
cally 

BACK - initiates a background task 

STOP - stops a background task 

There are other less frequently required CPIM programs for the advanced user. If 
you are in this category then contact your supplier for a set of CPIM 86 PLUS 
manuals. The majority of users will find the information contained in this System 
Guide sufficient for most purposes. 
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1.3 System Utilities 

The System Utilities provided by the manufacturer include: 

FORMAT - for fonnatting fi:::>ppy diskettes 

WDFORMAT - for formatting a Winchester disk 

DISCOPY - to produce a duplicate copy of an entire diskette 

BACKUP - to copy the contents of a Winchester disk onto diskette(s) 

KEYGEN - maintains user specified function key tables 

LOADKEY - invokes user specified function key tables 

PARMGEN - used to maintain system parameter details 

LOADPARM - to load a system parameter table 

rONTGEN - maintams user specified character font tables 

LOAD FONT - invokes user specified character font tables 

TIME - to display or set the systems calendar/clock 
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THE CP/M FILING SYSTEM 

An understanding of the CP/M Filing System is essential to the successful 
managemen! of the system. 

Every character, reJX)rt, leller or other collection of related data for an accounting 
system, or word processor etc. is stored by CP/M in a file. To CP/M, a file is any 
aollection of related facts. information and data. It ha."I a beginning, and it has an 
end. 

Each me must have a unique name. The form of that name must follow CP/M 
conventions. This we will discuss in detail under File Naming. 

In some cases the computer program in use will set up its own file names. In the 
AXIS System for example the files containing your accounting data are created by 
the AXIS program itself when it is first installed. If you are writing your own 
programs, using PBASIC for example, or you are using a word processor then you 
will be responsible for defining your own file names. 

Once a file name has been defined, CP/M records that name in the directory for the 
partlcular diskette (or disk drive) on which it 18 stored. The directory also records 
where on the disk it has stored that file. 

Each time you format a diskette, CP/M puts a series of what can be regarded as 
grid lines on its surface similar to those used on maps. The grid lines form sectors. It 
uses this grid reference of these sectors to record where it stores the contents of 
each file. 

One part of CP/M is e:ltrusted with the management of how and where it stores the 
data and files you trust to its care. It does this VIa a part of CP/M called the BDOS. 
This stands for Basic Disk Operating System. If you have a disk problem, you may 
see CP/M dlSplay a message: 

CP/M Error On A: Disk 110 
ados Function = 20 F;le - BASIC .SSS 

This means that CP/M has lost lts place on the map. It may just be speck of dust on 
the surface of the diskette but that will be enough. So handle your diskette with 
care. 

CP/M organises its filing system using a very slITIple naming struc:ure. It is called a 
symbolic naming structure. It allows yOIl to call a file by a descriptive name. It does 
not have to be referred to by a difficult to remember code. 'The rules controlling the 
naming of a file are discussed in the File Naming section below. 



THE CP/M FILING SYSTEM 

The rules of file nammg must be understood by all operators. 

There are other aspects of the filmg system which '.v1l1 become progressively more 
importa:lt as your experience and understandmg grows; now 11 stores data or text 
on the disk, and the special charactensics v:hich you ca:1 assign ~o a file or group of 
files. 

CP/M has a dynamic filing system. You dont have to tell CP/M before you start. the 
amount of space it must allocate for a new file. Instead CPIM organises its filing 
system to allow you can keep adding to a file providing their is enough space on the 
disk. 

The volume or size of a file is measured in bytes. In everyday use a byte is one 
character of iriormation. Because a character is a relatively small unit, file sizes are 
usually measured in units of 1000 characters (strictly 1024 characters). The 
shorthand for lOCO is k. So, a file which 18 10k bytes contair.s approxlmately 10,000 
characters (or exactly 10,240 characters) 

2.1 File Naming 

CP/M provides computer programs of all types With a consistent method for namIng 
meso The standard format for a CPIM file name is 

DESCRIPTION. TYPE 

The description may be up to eight characters long, either numbers or letters are 
valid. The type, which may be used to group together mes for a common purpose, 
is optional. If present. a full stop separates the type from the description. The type 
may be up to three characters long. Some punctuation marks are allowed in file 
names, others are not. Those not allowed are: 

[]?*i:,.<> 
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Th~re are also some file types which should be avoided in general usage. 'These 
are: 

CMD - 16 Bit program files 
COM - 8 Bit program fi les 
BAS - BASIC program files 
SUB - CP/M Submi t Fi les 
OVR - program overlay files 
OVL - program overlay files 
BAK - text (word) processor back up files 
$$$ - temporary system files 
KEY - function key tables 
FNT - font tables 
PRM - system parameter tables 

Either upper case or lower case letters can be used describe the file name in a 
CP/M command line. CP/M will translate all lower case letters to upper case (or 
capitals). 

The CP/M file naming convention allows you to descnbe files using descriptive 
naming. That makes recognition very simple. But some form of erderly file naming 
is recommended. 

Intelligent file naming allows the file matching facilities available within CP/M to be 
used to maximum effect. 

a.a File Matching 

File matching is a CP/M facility whIch allows files with some common attribute in 
the file name to be accessed as a group. It allows a command Une 10 be specified 
which will handle these groups of files. 

It is the ability to access this CP/M facility which should encourage the use of logir-.a1 
file nammg. 

The two characters whIch allow file matching are the? and the". The? and the" in 
filematching operdle as wild card characters, just as the Joker card can in some 
card games. Their inclusion m a command line will cause CPIM 10 recognise any 
file which matches that general condition. 

Why two characters? Because there are two conditions. The ? is specific to il 

character. Say you wish to match all files with four characters commencing with an 
'1'. The reference would be L??? If you required all files commencing with an 'L' 
regardless of the number of characters in the descriplion, then the reference would 
beL". 
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The most oommon use of * is for block operations. 

All files on drive B: can be referenced thus: 

All files of the COM type on drive C: can be referenced thus: 

c:*.COll'l 

All files called LESSON?? on drive A: can be referenced thus: 

A:LESSON*.* 

You can use this file matching with PIP, SDIR, SET, DIR. ERA It cannot be used with 
TYPE, REN. 

2.3 Drive Logging 

Drive logging is a means of telling CPIM which drive it must use to look for the files 
specified. 

The drive specification is required when a file is used which is not on the current 
logged disk drive. 

CP/M indicates the current logged drive via the system prompt. For example if an 
A> is displayed on the screen the system is logged onto drive A:. If the system 
prompt is C> it is logged onto drive G. 

If you have a system Wlth two floppy disk drives, the left hand drive is called A., the 
right hand drive is called B:. 

If you have a Winchester disk system, the floppy disk drive is called C:, and the 
Winchester disk is split int~ two logical drives A: and B .. 

To access a file on a drive other than the current logged drive, the file name will 
need the drive prefix. 

so 
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For example. if the system prompt says A> and you wish to access a file caUed 
TEST.DAT on drive A: the filename TEST,DAT will be adequate. However, if 
TEST.DAT is on a diskette loaded in Drive B: the file must be described in the 
command line as B:TEST.DAT. 

You can change the logged drive quite simply. The following sequence shows how 
to change the logged drive from A: to B: 

A>B:<CR> 
B> 

Note: CP/M does not record the drive designation with the file name. Thus a file 
called TEST. OAT created when a diskette was in drive B: becomes A:TEST DAT 
whenever the diskette is loaded into drive A:. 

2.4 Write Protection 

CP/M recognises two qUlte dlStmct file processes; it can read from a file; it can write 
to a file, Reading does not change the contents of a file. Writing does. There are 
some occasions where you may only wish to read a file, and to specifically prevent 
the system from writing or changing the contents of a file. 

Write protecnon is a means of preventing the system writing to a file, Write 
protection can be applied either to an individual file, a group of files, cr to an entire 
disk 

What benefits does write protection offer in normal daily use? 

First it WIll stop you inadvertently copymg over valuable information. 

Secondly 1t may stop you editing oJ. useful file. For example if you are reading a 
file on a write protected disk usmg a word processor. and you madvertently 
make a change, the write protection ""ill stop you or' anyone else 
inad'tertently writing over the existmg data. 

You write protect all files on a 5" diskette by applying R metallic label to the write 
protect notch of the diskette. Not only the Operating System but also the disk drive 
itself will sense the presence of the write protection and prevent any data from 
being written onto the diskette. All master dISks should be protected in this way 
especially when security copies are being made; this prevents you from 
inadvertently corrupting your master disks should they be loaded into the wrong 
drive during the copying procedure. 
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You can assign Read Only status (RO) to a disk drive, a particular file or a group of 
files using the CP/M command SET. This will prevent another user changing the 
contents of the file. 

For example: 

A>SET B: [RO] 
A>SET *.CMD [RO] 
A>SET MESSAGE. TXT [RWJ 

2.5 Logical Devices 

sets drive B: to Read Only status 
sets aLL program fiLes on A: to RO status 
sets the fi Le to Read/Wri te status 

Logical devices are the means by which your computer system receives and 
presents data. 

These devices, are called CONIN, CONOUT., AUXIN:, AUXOUT:, and LST: 

CONIN: is a console input device usually a keyboard 
CONOUT: is a console output device, usually a monitor or VDU 
AUXIN: is an auxiliary input device, (e.g. a reader) 
AUXOU'I': is an auxiliary output device, (e.g. a paper tape punch) 
LST: is a listing device, a printer for example. 

Note that the above logical device names are followed by a colon in the same way 
as logical disk drives, A:. B:, etc. 

The AUXIN: is a user defined device which can only input data into the system. The 
AUXOUT: and LST: devices are receive only devices. 

Each of these devices must be assigned within the system to one of the physical 
Input or Output connections provided on your computer. In practice the principal 
use of this facility is to define which outlet port of the system is to be used by the 
printer. 

'The standard convention used in your system is that the LST: device, the printer, is 
assigned to LPT (the line printer or parallel port). You can permanently change this 
for your system using the system utility program called PARMGEN. 
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You will only need to change the device assignment if you change the physical 
specification of your system. Normally the device assignment is pre-set for your 
system See also the CPIM command DEVICE. 

3.6 CP/M and Application Software 

It is a fact that CP/M is sold by the industry as being the answer to all the users 
problems of selecting and using application sofware. However you shauld be 
aware some of the pitfalls you may encounter if you propose purchasing software 
from other than a reputable supplier. You cannot buy application software off the 
shelf and run it immediately unless it has been configured far your computer and 
keyboard/screen. 'l'here may even be problems with the printer you use unless you 
are very specific. 

CP/M will only provide a consistent working environment for what is often called 
CP/M application software when, and only when, it has been installed or configured 
for your particular system 

The installation requirements for software packages vary considerably from 
software package to software package. The ease with which software can be 
adapted to run on your system is described by its transportability. 

The key factors (but not the only ones) are as follows: 

The disk format for the master copy must be consistent with the format used 
by your own system. Any application programs which you purchase have to' 
be read into your system's memory for execution. If your system cannot read 
the disk format supplied then you cannot run the programs. 

The control characters used by the program developers to achieve certain 
effects on the screen and printer must be compatible with or configured (or 
your system. Some programs can be configured easily by non-technical users, 
others cannot. 

Check before you buy new software that the configuration is within your own 
capability . .Ask the dealer to run the install or configurator program for you to 
check. If there isn't one, beware. Look for an install or configurator which 
relies on simple YesINo type answers. 
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CP/M BUILT IN COMMANDS 

3.1 DIR - Taking a Directory 

The DIR function enables directories to be displayed either on screen, or on the 
printer. It can be used whenever the system prompt is displayed on the screen. 

To obtain a complete directory of a disk key DIR or dir at the system prompt. Unless 
you tell CP/M otherwise it assumes you require a directory of the logged drive. To 
obtain the directory of a drive other than the logged drive the drive designation 
must be specified. For example; 

A>DIR B:<CR> 

Note the space after DIR, the ';' after the drive letter and the <CR>. 

The system responds by displaymg the names of all the files on that drive and then 
returns the system prompt for the next inslnction. 

To print out a directory first check that the printer is connected and ready for use. 
Now key <CRTL><P>. le. Press and hold down the key marked CONTROL or 
CTRL and simultaneously key the letter 'Po All characters displayed on the screen 
by CPIM will now also be transmitted to the printer. Enter the DIR command and 
the directory will be displayed and printed. To switch off the printer key 
<CRTL><P> again. 

This print facility is also useful to obtaJ.n a hard copy output from other CP/M 
commands. 

DIR can be used to confirm that a speclfic file is on a particular drive or diskette. or 
to produce a selective directory of files with common letters or numbers in the file 
name. 

For example to check that a file called TRIAL. TXT is on drive B: 

A>DIR B:TRIAL.TXT<CR> 

54 



CP/M BUILT IN COMMANDS 

If the file specified is resident on the drive specified, the system will echo the file 
name and return the A> for your next instruction as follows: 

A>DIR B:TRIAL.TXT<CR> 
B: TRIAL TXT 
A> 

If the file specified is not resident on the drive specified the following response will 
be produced: 

A>DIR SAMPLE2<CR> 
File not found: SAMPLE2 
A> 

The CP/M file matching technique can be used to check the location of groups or 
related groups of files. The wild characters are ? and ... 

To look for all files on drive B: which have the BAK extension key: 

A>DIR B:*.BAK<CR> 

To check all files with just four characters in the name we key: 

A>dir ????<CR> 
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3.2 ERA - Erase File(s) 

The ERA command is the CPIM Function which allows you to erase a file, It can be 
used at any tIme that the system prompt IS displayed on the screen. 

Unless told otherwise CPIM assumes that you require te erase a file on the Logged 
Drive, 

For example, to erase the file TRIAL,TXT on drive B: yeu should key: 

A>ERA B:TRIAL.TXT<CR> 
A> 

Note the space after the ERA and the colon after the drive letter_ 

There is no response If the file is erased except that the system prompt is returned 
for your next instruction. 

If the file specified is not present on the drive specified CPIM will report an error as 
follows: 

A>ERA B:TRIAL.TXT<CR> 
Fi le not found: TRIAL. TXT 
A> 

To swnmarise: to erase a file, specify the drive name if not the logged drive, and the 
file name, Remember the space after ERA, the colon after the drive name and the 
confirmatory <CR>. 

Files can also be erased as groups with some common letters or numbers in the file 
name descnption or type. CP/Ms two wild characters; the .. and the? are used. 
Remember, ? represents any single character ... can represent a single character, 
or a number of characters, 

For example to erase all the files on Drive B: whlch have the common BAK 
extension: 

A>ERA B:*.BAK<CR> 
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To erase only those files on Drive A: with four characters and only four characters in 
the filename use the following command: 

A>ERA ????<CR> 

To erase all the files on Drive B: key: 

A>ERA B:*.*<CR> 

In response to this request. CPIM will present a cautionury option Confirm delete all 
user files (YIN)? This prompt requires a response of y for yes or n for no. 

3.3 REN - Rename File(s) 

REN is the CP/M Function which renames a file or your choice. REN can be used at 
any time when the system prompt is displayed. 

Unless otherwise instructed CPIM assumes that you require to rename a file on the 
Logged Drive. 

To rename the file WORKI to a new name MANUAL. TXT enter the command as 
follows 

A>REN MANUAL.TXT=WORK1<CR> 

Note the space after REN and the confirmatory <CR>. If the file WORKI had been 
on drive B: then the drive specification B: would be inserted prior to the new file 
name thus B:MAN11AL.TXT. Both ille names (old and new) are Obvlously on the 
same drive. 

There is no system response when the file is renamed. (Run DIR to confirm). 

1£ a file with the new name exists on the drive designated. CP/M wlll report File 
Exists. If CPIM cannot find a file with the old name on the drive specified it will 
report File not found. 
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It is important to remember with the rename conunand that the new name is staled 
before the old name. This sequence will help you remember. 

What is the current logged drive? 
On which drive is the file to be renamed? 
What is the new file name? 
What is the old file name? 

3.4 TYPE - Display a File 

The command TYPE will display the contents of a text file on screen or on the 
printer. 

For example to display the file TEST,DAT (which is on drive B:) on the terminal 
screen the command line is: 

A>TYPE B:TEST.DAT<CR> 

To output the flle to the printer the command line would be: 

A>TYPE B:TEST.DAT<tP)<CR> 

Where < T P> means hold the CTRL key down and simultaneously press the P 
key. When the function is complete the < t P> must be repeated to switch off the 
output to the printer. 

CP/M will assume the logged drive unless instructed otherwise. 

The display of the file can be arrested and restarted at any time by keying < T S> 
to freeze the display and < T Q> to restart it. 

If the file requested is not present on the'stated drive, a file not found message is 
displayed.. 
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3.5 USER - Define a User Area 

The disk space available to users under CPI11. may be divided into separate user 
areas. Each area will contain files belonging to the designated user. CP/M allows up 
to sixteen user areas to be defined. The standard default user area is User O. If you 
are the only user of your system then all your files can quite happily reside in the 
default user 0 area. 

However, If you have a Winchester disk system you may find user areas useful to 
group together files reiating to different tasks. For example. you may choose to 
assign user I for word processing files and user 2 for spreadsheet operations. An 
otherwise unassigned user area is also very useful for copying the contents of a 
floppy disk onto another floppy disk via the Winchester. (See under PIP for details). 

Files in any of the defined user areas (I-IS) can only be accessed by an operator ill 
that user area. They will not show up on another user's directory for example. 

A user area can be opened at any time that the system prompt is displayed thus: 

A>USER 1<CR> 
1A> 

Note the 1 preceding the A which shows the current user number. For user area 0 
(the default user number) this position in the system prompt is blank 

The user number must be in the range 0 to IS inclusive. 

DlR. ERA. REN and TYPE when used withLf'l a defined user area will only operate 
on files wi:hin that user area. 

However, files described as System Files in USER area 0 can be accessed by all 
users. 

PIP can be used to copy files between user areas. 
Use the command: 

A>SHOW [USERS]<CR> 

to obtain a list of users and the numbers of files wilhin each user area. 
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4.1 PIP - Copy a File 

PIP stands for Peripheral Interchange Program, and is used to copy the contents of 
files within a drive, betvveen dnves, and from disk to the screen, and printer, Note: 
when a file is PIpped, the contents are copied to a new file. The original remains 
unchanged. 

PIP is a transient CPIM program and can only be used when PIP.CMD is available 
on the current drive. 

A PIP session is commenced at the system prompt as follows 

A>PIP<CR> 
CP/M-86 Plus PIP Version 3.1 
* 

The .. is displayed by transient program PIP, It tells you that PIP is awaiting your 
instruction. The command line is entered at the *. You can enter several command 
lines in turn, and PIP will return the after each command * ready for your next 
instruction. 

If you only have a single command then it can be entered on the same line as the 
PIP call. A single line command to copy a file called TRIAL. TXT on drive B: to a file 
of the same name on drive A would look like this (note the space after PIP): 

A>PIP A:=B:TRIAL.TXT<CR> 

If there is already a file called TRIAL. TXT on drive A: when the command is given, 
the above instruction would cause the new file to overwrite the file of the same 
name. Caution - there is no warning 
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CP/Ms file matching facilities can be used effectively to copy groups of files with 
some common attribute in the file name. For example: 

A>PIP B:=A:*.*<CR> 

will copy all files on drive A: to drive B:. 

A>PIP B:=A:T??? 

will copy all files commencing with T which have four characters in the file name. 

The file name may also be changed when the contents of the file are copied to the 
new file. 

As an example: 

A>PIP A:TEST.BAK=B:TEST.DAT<CR> 

This will copy the contents of a file called rl'ES'T.DAT on drive B to a file called 
TEST.BM on drive A:. 

To help you with the format of PIP command Ime remember 

What is the Destination Drive? 
What is the Destination Filename? 
What is the Source Drive? 
What 18 the Source File Name? 

As its name implies, PIP, Peripheral Interchange Program, can be u.sed to copy files 
from a disk drive to your pnnter, or 10 your monitor screen. If your printer ,s 
assigned to the CPIM list device, LST:, you can pnnt from disk to the printer using 
PIP as follows: 

A>PIP LST:=B:LESSON1<CR> 
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In general terms you can use PIP as you would use the built in TYPE command, But 
PIP gives you pagination contra\. Under normal circumstances. your word 
processor looks after pagination. TYPE ignores these page breaks and just dumps 
the contents of the me onto the screen and/or printer, 

With PIP, any number of lines per page required can be set. PIP's 1ST: command 
line proVldes this flexibility during listing without affecting the permanent data files 
themselves in any way, A typical command line would read: 

A>PIP lST:=B:LIST.DAT[P40]<CR> 

The characters in the [ ]'S say start a new page every 40 lines. 

PIP can also join files together, This is called file concatenatiOrL 

Files can be concatenated to form one new file, on the same or another drive, or to 
chain a number of files to the printer to make for example hard copy backup's of a 
set of data files. The command below would create one file called LIST.DAT on 
drive A., which would contam the contents of the three files on drive B:, 

A>PIP A:LIST.DAT=B:lIST1.DAT,B:LIST2.DAT,B:LIST3.DAT[VJ<CR> 

Note: specify the drive, and the new file name to create the destination and that the 
file names to be joined are separated by commas. The [V] lS a special code which 
says please venfy the data transferred. A WlSe precaution for important data, even 
though the copy will take Slightly longer, 

PIP can be used to copy files between user areas on the same drive or on different 
drives. 

A>PIP A:=B:TEST.D~TrG2]<CR> 

This command line will copy a file called TEST.DAT from user 2 on drive B: to the 
current user area on drive A. Note the program PIP.CMD must be available in the 
current user area or PIP.CMD must be assigned SYStem status and reside in user 
area O. (See the SET command). 
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An otherwise unassigned user area is also very useful for copying the contents of a 
floppy disk onto another floppy disk via the Winchester. 

To copy the contents of a floppy disk onto a second disk via user area 5 on the 
Winchester proceed as follows: 

Insert the original floppy into drive C: 
Use PIP to copy the floppy files onto user area 5 of drive B: 

A>PIP B:[GS]=C:*.*<CR> 

Insert a newly formatted floppy disk into chive C: 
Use PIP to copy the files onto the new floppy: 

A>PIP C:=B:*.*[G5J<CR> 

Erase the files from the Winchester: 

A>USER S<CR> 
5A>ERA *.*<CR> 
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4.2 SHOW - Displa.y Disk Drive Information 

The SHOW command is used to report on disk drive status. Use of this command 
will not affect your system or files in any way, The following options are available: 

A>SHOW B: 

Reports the access mode (Read Only or ReadIWrite) and the unused space 
available on cL--ive B: 

A>SHOW (USERS] 

Displays the current user number, any other user areas on drive A:., and the number 
of files in each user area. 

A>SHOW B: [DIR] 

Returns the number of free directory entries on drive B: 

A>SHOW [DRIVE] 

Displays the drive characteristics for the logged drive, 

A>SHOW [LABEL] 

Displays 1abel information for the logged drive. 

A>SHOW [PROGRAM] 

This option shows the names of aU programs currently running on the system. 
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4.3 SDIR - Display File Infonnation 

The SDIR command is used to report on the files held on your system. 80IR can be 
used in the same way as DIR but provides additional information about each file. 
'Ibis information includes the file size in bytes and CP/M records (a CP/M record = 
128 bytes), standard attributes (SYS = system file, DIR - user file, RO = Read OnlY. 
RW = ReadIWrile) and user attributes Fllo F4. Use of this command will not affect 
your system or files in any way. The following options are just some of those 
available: 

A>5DIR 
A>5DIR [SYS] 
I\>51)IR [DII] 
A>SDlR no] 
A>SDIR [RII] 
A>SOIR [USER=n] 

A>SI)IR [DRIVE-x] 

For example: 

di splay all files on the logged d r; ve 
display SYS fi les only 
display DII fil •• only 
display Read Only fil.s 
display Read/write files 
display fil •• for user area n 
(n may be 0 to 15 or All) 
display fil •• on the drive(s) specified 
(x may be A to P or ALL) 

A>SDIR tDRIVE-ALL,USER=ALL] LOSTfILE.Ol\T<CR> 

will search for the file LOSTFILE. DAT on all drives in all user areas and will display 
its detaiJs if found 

More specific information is available from the SDIR conunand. It can pro9'ide the 
individual rue sizes for all the files on disk. or for a selection of files with some 
common character positions in the file name, (Remember that there are two wild 
card characters in CP/M; the? and the *). 

4.4 DEVICE - Display System Devices and .Assignments 

Displays the physical devices and their current assignments to the system logical 
devices. This command can also be used. to temporarily altel the assignments and 
device characteristics. For more information consult the Digital Research CP/M 86 
Plus Manual. See also the system utility PARMGEN. 

Do not attempt to change the assignments UlIless you know what you are doing. 

65 



CP/M TRANSIENT COMMANDS 

4.5 SET - Set Special File Control Facilities 

'Ihe SET command can be used to create disk labels. set drives Read Only, set file 
attributes. invoke password protection facilities and mvoke time and date stamping 
ofmes. These facilities are of an advanced nature and will not normally be required 
by the majority of users. (i.e. Those without Winchester disk drives). For full details 
of the SET command and its implications consult the Digital Research CP/M B6 Plus 
Manual. 

The following simple examples may be of more general application: 

A>SET B:TRIAL.C~D [DIRl<CR) 

Set the file TRIAL.CMD to Read/Write and DIRectory (non system) status. 

Winchester disk users who are partitioning the Winchester disk by defining USER 
areas can assign a special SYStem status to files in user area O. A fde with system 
status in user area 0 can be accessed by aU users. 

A>SET B:TRIAL.CMD [RW DIRJ<CR> 

Set the file TRlAL.CMD to DIRectory (non system) status. 

4.6 SUBMIT - A Batch Processing Command 

SUBMIT is a CP/M Transient Program which enable repetitive tasks to be 
accomplished using a single command line. 

CP/M commands can be stored in a command fde to be executed on demand at a 
later time. The command file has a SUB type extension. It can contain PIP. SHOW, 
DIR, ERA. other CP/M commands and application programs in the desired 
sequence. 

The format of the command file is simple. It defines the CP/M functions and the file 
or files on which the function is to operate. The file· matching characters? and *' can 
be incorporated, and.we can define the statements in non·specific terms using the 
$n character (where n is any number from 1 to 9 inclusive), The $n character allows 
replacement of the $n by a parameter from the SUBMIT command line when the 
SUBMIT process is invoked 
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The $It sign can be placed anywhere in the command lines within the SUB file. For 
example the $It can be a drive name, a file name, or part of a file name. 

A command file might read: 

OIR $1: 
OIR $2:*.BAK 
PIP $1:=52:*.* 
ERA $2:*.BAK 
tP 
OIR $1: 
OIR $2: 
tP 

In the above the $1 and $2 are drive names. This command file says display the 
drive $1 directory, then drive $2 directory. Copy aU the 'main files from the second 
drive to the fIrst. Delete the backups, then print the new directories. Remember 
that Control-P is the CP/M printer switch. 

To initiate the process we simply invoke the command file as below, defIning $1 
and $2 as the drive names A and B. 

A>SUBMIT ROUTINE A B<CR> 

Where ROU'flNE is the name of the corrunand file. Notice that we don't need to add 
SUB to the filename, and that there are Just spact;:S between the A and the B. 

For further details on the SUBMIT command consult the Digital Research CP/M 86 
Plus Manual. 

4.7 BACK - Place a Program in the Background 

The BACK command places the specified program in the background. Options 
provide fOI console mput (INFILE) and console output (OFILE) to be designated. H 
a console output file is not specified then any console output is automatically wri"en 
10 a .LOG file. There is a NOLOG option to suppress console output if desired. 
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Once the background program has been loaded the console will prompt you for 
other work. 

For example: 

A>B~CK PIP LST:=*.TXT<CR> 

Background output in file: 0 LOG 

Places the program PIP in the background to prmt all the files with extension TXT 
on the printer. The console log output is written to the file O.LOG. 

A>BACK SUBMIT MAILSHOT [INFILE=MAILSHOT.DAT,OFILE=MAllSHOT.lOG]<CR> 

This time the program SUBMIT is started in the background The command file 
MAILSHOT.SUB is invoked. Console input is taken from the file MAILSHOT.DAT 
and console output written to the file MAILSHOT.LOG. 

~>BACK PIP LST:=B:REPORT [NOlOG] 

Print the file REPORT on the printer. Suppress console output. 

4.8 STOP - Stop a Background Program 

Use this command to display the programs currently running on your system and/or 
to stop one of the programs. 

For example: 

A>STOP<CR> 

or 

A>STOP PIP<CR> 
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8.1 FORMAT - Format a Floppy Diskette 

This program is used to map out the soft sectors on blank diskettes and. to verify the 
readlwrite capability of the diskettes's data area. 

Note - FORMATTING A DJSKE'l"l'E WILL DESTROY ANY PREVIOUSLY STORED 
DATA. 

'Ib foImat a diskette, proceed as follows: 

Ensure the file FORMAT.CMD is available on the cmrent drive. 

Key in FORMAT followed by a space and. the name of the drive to be used to 
perform the foImatting. e.g. A: B: C: or D: 

A>FOR .. AT B:<CR> 

This command will format the diskette on Drive B: 

The drive reference may oplionally be followed by IX where X is one of the 
following: 

V verify the disk only (this opera lion is non-destructive) 

T transfer the loader track from the logged drive onto the diskette in the 
specified drive. No formatting or verifying is performed. 

I format an IBM-PC type disIc: 

S fonnat a single sided IBM-PC type disk 

In the absBnce of any switch, the disk is formatted, then verified and ~n the loader 
track is transfened. 

The loader track is transfened fOUowing successful format (except when fannalling 
IBM fonnat disks). It is not necessary to use the tr switch to achieve this. 

No verification is peBble on Winchester disks. 
Formatting and verification of a Winchester disk is achieved using the fixed disk 
fonnat program FDFORMAT. 

However the FORMAT program is used to transfer a CP/M loader trac1c onto the 
Winchester drive and to initialise the CP/M directory area. 
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5.2 WDFORMAT - Format a Winchester Disk 

This program is used to map out the soft. sectors on a Winchester disk and to verify 
the readlwrite capability or the Winchester's data area. 

Note - FORMATTING A WINCHESTER DISK WILL OESTROY ANY PREVIOUSLY 
STORED DATA. 

To format a Winchester disk, proceed as follows: 

Ensure the program WDFORMAT is available on the current drive. 

Key in WOFORMA T, 

Follow the instructions given on the screen. 

If in any doubt contad your supplier 

5.3 DISCOPY - Copy a Floppy Diskette 

This program enables the operator to copy the entire contents of ODe diskette to 
another diskette. It should be used regularly to produce security copies of working 
diskettes. 

To use the DISCOPY program. proceed as follows: 

Ensure the file DISCOPY.CMD is available on the current drive. 

Key in DlSCOPY 

Follow the instructions given on the screen. 

S.4 BACKUP - Copy a Winchester Disk 

This program is intended to 'back-up' all or selected files from a Winchester disk 
onto one or more floppy diskettes. 
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Although, when copying from a Winchester disk, the back-up diskette is usually 
blank (formatted and verified but containing no mes), any diskette with files already 
on it can be used, as the existing files will not be overwritten. In addition to this, if 
there is insufficient storage space for a file to be-completely stored on one diskette, 
the file will be split and stored on two or more diskettes (if the file is very large). 

To back-up a diskette, proceed as follows; 

Ensure the program BACKUP is available on the current drive 

Key in BACKUP 

Depress the RETURN key 

Follow the instructions given on the screen 

5.5 KEYGEN - Re-define Function Key Table 

The keyboard's function keys can be programmed to generate any desired code, 
or code sequence, when they are depressed. This programming is handled by 
KEYGEN. 

N. B. There are 511 character 'slots' available to the function keys and although they 
do not have to be shared equally amongst the keys, a complex sequence for 
one key will deprive the remainder. 

To use the KEYGEN program, proceed as follows' 

Ensure the program KEYGEN is available on the current drive. 

Key in KEY GEN. 

Follow the instructions given on the screen. 

5.6 LOADKEY - Load Function Key Table 

This PIOgr~ is used to overlay the resident keyboard function codes with those 
held in a function key table file generated by KEYGEN. 
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To use the LOADICEY program, proceed as follows: 

Ensure the program LOADKEY is available on the current drive. 

Key in LOADKEY followed by a space and the name of the key file to be 
loaded. 

Depress the RETURN key. 

6.7 PARMGEN - Re-define System Parameter Table 

This program is used to set up the system's parameters. e.g. permanent device 
assignments, Port TxIRx baud. rate, etc. 

To use the PARMGEN program, proceed as follows: 

Ensure the file PARMGEN.CMD is available on the current drive. 

Key in PARMGEN. 

Follow' the instructions given on the screen. 

6.8 LOADPARM - Load System Parameter Table 

This program is used to atter your system's parameters to those held in a parameter 
file which has been generated by PARMGEN. 

To use the LOADPARM program, proceed as follows: 

Ensure the file LOADPARMCMD is available on the current drive. 

Key in LOADPARM followed by a space and the name of the parameter file to 
be loaded. 

Depress the RETURN key. 
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8.9 FONTGEN - Re-defiDe Screen Charader Font Table 

This program enables the user to generate his own character fonts for special 
purposes. Two fonts of 128 charactem each may be resident in the system memory 
at anyone time. roNTGEN is used 10 creale or modify font files (of type .FNT) each 
containing a single 128 chaIacter font. 

To use the FONTGEN program, proceed as follows: 

Ensure the progmm FONTGEN is available on the current drive. 

Key in FONTGEN. 

Follow the instructions given on the screen. 

5.10 LOADFOlll' - Load Fm Table 

This program is used to alter the system's character set to that held in selected font 
ftles which have been generated by FONTGEN. 

To use the LOADFONT program, proceed as follows: 

Ensure the program LOADFONT is available on the cummt drive. 

Key in LOADFONT followed by a space and the name of the font file to be 
loaded. 

Depress the RE'lURN key. 

The file name may be optionally followed by a number or switches 10 oontrol the 
font loading; these are : 

11 load font 1 (first 128 characters) - this is the default 

12 load font 2 (second 128 characters) 

trJ underline the loaded font 

IR reverse the loaded font 
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If /U is entered as the last item, it may optionally be followed by + n where n is a 
digit between 0 and 9. This generates the underlining line n 'dots' above the base of 
the characters. 

e.g 

LOADFONT AXIS/U loads font 1 underlined 
LOAOfONT AXIS/1. loads font 1 in reverse video 
LOADFONT AXIS/1U+3 loads font 1 underlined with an underline 3 dots 

from the bottom of the characters 

N. B. Once loaded. fonts 1 and 2 form a single 256 byte character set with the 
second 128 byte font starting at byte 128. Le. The characters in the second font 
have the high order bit (bit 7) set to 1. 

5.11 TIME - DisplaylSet Time and Date 

'Ibis program displays and optionaUy sets your system's date and time of day clock. 

To display the cunent time and date enter: 

A>TIPlE<CR> 

To set the date and time enter: 

A>TI"E IS<CR> 

and follow the instructions given on the screen. Note the space between TIME and 
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INTRODUCTION 

A computer takes its instructions in the form of a stream of 1's and D's called binary 
code. Unfortunately, this sort of code isn't too easy for hwna..JS to follow, so a nwnber 
of languages have been devised over the y~s to allow the computer's hwnan 
operators to talk to it. The English like instructions of these high level languages are 
translated inside the computer to the binary code that the computer understands. 

BASIC was invented in the late 1950's as a teaching aid, designed to help students 
with the principles of other languages. It proved so simple and easy to learn that it 
became one of the most popular programming languages, and a standard on the 
new small computers that started to appear in the 1970's. At the same time, it was 
developed from its simple beginnings into a powerful language that remains easy to 
learn. 

This primer is designed to be used in conjunction with the Personal BASIC 
(PBASIC) language provided with your system. Personal BASIC is produced by 
Digital Research. 
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BASIC IS A DESK TOP CALCULATOR 

2.l Getting started 

In the BASIC on your computer, you have, if nothing else, a very powerful calculator 
at your fingertips. 

We assume that you have your BASIC disk loaded in the logged disk drive, and that 
the screen is showing the prompt: 

A> 

Note that your prompt will show your logged disk drive, B C etc. 

Enter the following command: 

A>BASIC<CR> 

Remember that pressing <CR> is your way of saying to the computer Over to you! 

After a few seconds, a copyright message appears on the screen, followed by Ok. 
Just like this: 

Personal Basic 
SeriaL No XXX-XXXX-XXXXXXX 
Copyright ee) 1983 

Ok 

Version 1.0 
All rights reserved 

Digital Research, Inc. 

Whenever you see Ok then BASIC is waiting for new instructions from you. 
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BASIC IS A DESK TOP CALCULATOR 

aa Soma simple ca1cI1lations 

To start with. type in: 

PRINT 2 + 3<CR> 

The computer replies immediately with: 

5 
Ole 

which. of course. is the right answer. 

But this is poor stuff ror such a powerful calculator though. Try another example, this 
time: 

PRINT 333.462 + 77.829<CR> 

Once again. the computer responds straight away with: 

411.291 
Ole 

Which is once more the right answer. BASIC has all the usual arithmetic functions. 
Try: 

PRINT 301 - 87<CR> 

and the answer comes 

214 
Ole 
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BASIC IS A DESK TOP CALCULATOR 

To multiply and divide. BASIC uses symbols which are different from those you 
would use on paper. Use an asterisk • to multiply, and a slash I to divide. So 

PRINT 163.87 • 0.15<CR> 

gives you 

and 

24.5805 
Ok 

PRINT 447.20 I 25 

yields 

17.888 
Ok 

a.3 Mixed caladatiOJlS 

BASIC can perform mixed calculations very easily. Just remember thai BASIC does 
multiplication and division before it does addition and subtraclion. Also it performs 
any calculation enclosed in brackets before anything outside the brackets. This is 
the·same as the usual rules of aritbmetic, and you write out the problem as you 
would on paper. So now try: 

PRINT (400 + 2 * 12.80 + 21.60) I 25<CR> 
17.888 

Ok 

First BASIC looks inside the braclcets. It works out 2 • laSO, then adds the result to 
400. then adds 21.60 to the sum. Finally, BASIC Jooks outside the bmclcets, and 
divides the total by 25. 
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BASIC IS A DESK TOP CALCULATOR 

If you had missed out the brackets, and written 

PRINT 400 + 2 * 12.80 + 21.60 I 25<CR> 

the result would be quite different Firstly, BASIC would have worked out 2 * 12.80, 
and then 21.60 125. Then the three numbers would have been added together. Try 
it and see that the answer without the brackets would have been 426.464 

BASIC can also raISe a nwnber to a power. The special symbol for this is the up 
arrow or caret symbol t. So to find the value of 7 cubed you could type 

PRINT 7 T 3<CR> 
343 

Ok 

As a practical example, lets asswne that you often need to work out the mea of a 
circle. The well known formula for the mea of a circle is pi times the square of the 
!adius. The familiar constant pi has the approximate value 3.14159. So to calculate 
the area of a circle whose radius is 5 metres, type in: 

PRINT 3.14159 * (5 f 2)<CR> 
78.5398 

Ok 

That is the area is 78.5398 sq metres. 

a4 How to get out of BASIC 

At this point you may have had enough so how do you tell BASIC that you wish to get 
back to the Operating System prompt. Just enter SYSTEM in response to the Ok 
prompt as follows: 

SYSTEM<CR> 
A> 
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BASIC HAS A MEMORY 

3.1 Introducing variables 

In fact, Wllike most pocket calculators, BASIC has, not one, but as many memories 
as you are likely to need. 

These are called variables. Think of them as a set of compartments in a filing 
cabinet in which you can keep information until you need it. Just as you would label 
the sections of a filing cabinet to keep track of what they contsm, so you have to put 
a label on the variables that you use in BASIC. 

Let's see how this would work with our last calculation. 

3.2 The LET statement 

Going back to circles, if you do this kind of calculation a lot then it can be tedious to 
type out 3.14159 every time you want to use the constant pi. It would help to store 
this value in a variable, so that it is there when you want it. Put 3.14159 in a variable 
called PI now. This is how we do it: 

LET PI = 3.14159 

You can call a variable anything you like, with a few exceptions. It always helps if 
the name you use gives you some idea of the contents. So PI contains the value of pi, 
which you aren't likely to forget. 

The rules of variable names are quite simple. They must be made up of letters and 
nwnbers. The flIst character must be a letter, not a number. You can't have spaces 
in the name, though you can separate words with a full stop. And there are a few 
words that you can't use, because BASIC uses them for its own purposes. You can't, 
for example, call a variable PRINT or LET. 

By the way, the instruction LET is used so often in BASIC that you can miss it out 
altogether. So to put pi in its box like this: 

Ok PI = 3.14159<CR> 
Ok 

would work just as well. 
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BASIC HAS A MEMORY 

If we now try to illld the area of the circle, with radius 5 metres, we can do it this 
way: 

PRINT PI * (5 t 2)<CR> 
78.5398 

and you can use Plover and over again for other calculation~, 
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BASIC IS A PROGRAMMABLE CALCULATOR 

4.1 The idea of a program 

Until now, all the instructions you have given to the computer have been carried out 
immediately. This isn't always very helpful If you have a number of similar 
calculations to do, then it can be hard work. and a waste of time, to keep typing out 
the same foIDlula over again. 

Instead using BASIC, you can set up the fonnuJa once and store it away to be used 
later, 

4.2 Line numbers 

To defer the execution of instructions in BASIC, we put a number in front of them, 
We can then store a number of instructions together, each with different line 
numbers in front of them. A set of deferred instructions is a program. When the 
computer follows the instructions it does so starting with the lowest line number, 
and going on to the next higher number unless told otherwise. If this sounds 
confusing we hope it will become clear shortly. 

Here, step by step, is a short program which converts 'a length in inches to a length 
in miI1imetres, Type in the program as you go along, 

10 PRINT "This program converts inches to millimetres"<CR> 
The first line will display the message between the quotation marks every time the 
program is run. A constant which appears between quotes is called a string. A 
string need not be a number, but can contain any character except quotation marks .. 

20 PRINT<tR> 

If you tell BASIC to PRINT without telling it to print anything, it will simply skip a line 
on the screen. 

4.3 The INPUT iDstrucIion 

30 INPUT "Whit is the Length in inches";INCHES<CR> 

INPUT asks BASIC to wait for you 10 type something in. Before it does that, it will 
display the string in quotes, followed by a question mark which BASIC supplies free 
of charge, If you missed out the string, BASIC would simply print the question mark 
before waiting. 
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BASIC IS A PROGRAMMABLE CALCULATOR 

When you type in a number. that number is stored away in a variable called 
INCHES. 

40 MILLIMETRES = INCHES * 25.4<CR> 

'There are 25.4 millimetres to the inch. Here. BASIC will multiply the value in 
INCHES by the conversion factor. and store the result in another variable called 
MILLIMETRES 

50 PRINT<CR> 

Another blank line. 

4.4 String constants 

60 PRINT INCHES;"inches is equal to";MILLIMETAES;"milLi.etres"<CR> 

Here BASIC is being asked to print four items. one after the other on the same line. 
The first is the contents of the variable INCHES, which is what you originally typed 
in. Next is a string constant, then the contents of the variable MILLlMETRES - the 
result of the calculation, and finally another string constant. 

Note that the separate items must be separated by semicolons ; 

4.5 The END instruction 

70 END 

As you might expect. END ends the program. You don't always have to put this in, 
as BASIC will end the program itself when it finds the last instruction. But if you are 
interested enough to go on to more advanced programming. you will find you will 
need END, so it is always good practice to put it in. 
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BASIC IS A PROGRAMMABLE CALCULATOR 

4.6 The LIST and RUN commands 

To check that everything is there, type: 

L1ST<CR> 

As soon as you hit <CR>, the whole program is presented for your inspection, like 
this: 

Ok 

10 PRINT "This program converts inches to .illimetres" 
20 PRINT 
30 INPUT "What is the length in inches";INCHES 
40 MILLIMETRES = INCHES * 25.4 
50 PRINT 
60 PRINT INCHES;"inches is equal to";MILLIMETRES; millimetres" 
70 END 

When you want to see the program in action, type: 

RUN<CR> 

The result will look something like this: 

This program converts inches to miLli.etres 

What is the length in inches? 7 

7 inches is equal to 177.8 millimetres 
Ok 

Run Hus program a few times to get the feel of it. Type 

RUN<CR> 

each time, 
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BASIC IS A PROGRAMMABLE CALCULATOR 

4.7 Unconditional branches - the GOTO instruction 

If you want do do a series of these calculations. then you can be spared the effort of 
typing RUN each time. We mentioned earlier that BASIC always goes on to the next 
higher line number unless you tell it otherwise. This is the time to teU it otherwise, 
before it reaches the end. 

So add a new Hne to the program. Key in: 

65 60TO 20<CR> 

Then type; 

UST<U> 

The program you have entered will be re-listed thus: 

Ok 

10 PRINT "This program converts inches to mi Ll,metres" 
20 PIUMT 
30 INPUT "What is the length in inches";INCHES 
40 MILLIMETRES = INCHES * 25.4 
SO PRINT 
60 PRINT IMCHES;"inches is equal to·;MILLIMETRES;"mjlliDetres" 
65 60TO 20 
70 END 

Notice that BASIC has obligingly put your new line in its proper place, before line 
70, 

When BASIC has printed the result of your calculation. it will encounter the 
instruction GOTO 20, which means go directly to line number 20. 

The GOTO instruction is what is known as an unconditional branch, meaning go to 
line 20 whatever happens. 
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BASIC IS A PROGRAMMABLE CALCULATOR 

Now type RUN and the operation will be repeated: 

This program converts inches to millimetres 

What is the length in inches? 7 

7 inches is equal to 177.8 millimetres 

What is the length in inches? JJ 

33 inches is equal to 838.2 millimetres 

What is the length in inches? 20 

20 inches is equal to 508 millimetres 

What is the length in inches? 

And so on. Each time you give it a calculation to do. the program comes back for 
more. 

4.8 Comml-C - the paDlc button 

So how do you stop it when you have rmisbed? There isn't an obvious way. 
Something is clearly wrong here; you are in an endless loop! 

Fear not! All is not lost. If you find yourself in a situation like this, you can stop a 
program at any point by holding down the <CONTROL> key, and typing C. We 
will write this as CTRL-C in future. to be read as COIIIml C. Do this now. 

Break -- at line 30 
Br 

and the program holds. Key <CR> and the program continues. Key CTRL-C twice. 
and the Ok symbol returns. 
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BASIC IS A PROGRAMMABLE CALCULATOR 

4.9 Conditional branches -IF ..... THEN instructions 

What went wrong? LIST your program again. 

Ok 

10 PRINT "This program converts inclles to millimetres" 
20 PRINT 
30 INPUT "What is the Length in inclles";INCHES 
40 MILLIMETRES = INCHES * 25.4 
50 PRINT 
60 PRINT INCHES;"inches is equal to";MIlLIMETRES;"mi llilletres" 
65 GO TO 20 
70 END 

The problem lies in that GOTO instruction in line 65. Every time BASIC reaches line 
65 of the program, it is told to jump back to line 20. It never gets a chance to reach 
the END in line 70. 

This is not what we want. We want to be given the choice of whether we want to go 
on or to finish. We can do this by replacing GOOO 20 Wlth a conditional branch
where the computer only jumps back under certain conditions. 

We would like the computer to stop and ask us if we want to go on, and only jump if 
the answer is yes. 

Type in a new line 65 thus: 

65 INPUT "Again";ANSNERS<CR> 

4.10 String variables 

This time the INPUT instruction 18 asking for a string, and not a number. Strings can 
be held as variables too, but they have to be handled slightly differently. The 
variable which will hold your reply is called ANSWER$. Notice the doUar sign $ at 
the end of the name, which is the special mark of a string variable. 
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BASIC IS A PROGRAMMABLE CALCULATOR 

Another line is needed: 

67 If AISVERS="Y" OR ANSVERs=ny" THEN 60TO 20<eR> 

The IF instruction sets the conditions for a bmnch. First, BASIC will check your 
reply to see if it is Y (for yes) or its lower case equivalent. If the condition isn't true. 
then the rest of the line will be ignored, and BASIC will go on to the next higher line 
number, which is 70 END. 

~ and only it the condition ANSWERS="Y" OR ANSWER$=Y is true will BASIC 
go on to finish the line, and OOTO line 20. 

LIST your program once more, before running it 

Ok 

10 PRINT "This program converts inches to milLimetrel" 
20 PRINT 
30 INPUT "What is the length in inches";.NCHES 
40 RILLI.ETRES. INCHES. 25.4 
50 PRINT 
60 PRINT INCHES;"inche. is equll toU;"ILLIRETRES'"ailLimetres" 
65 lNPUT "Ag.inu;ANSYERS ' 

.. 67 If ANSVERS-"Y" OR ANSIIERS=")''' THEN 60TO 20 
70 END 

Notice two things here. First of an. your new line as has completely replaced the 
old one. A word of caution.here: if ever you write a new line, any other line which 
,had that same number will vanish for good, and BASIC won't warn you So just be 
careful. 

Notice. too, that the new line 87 has once again been placed iii its rightful place . 

.. 
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BASIC IS A PROGRAMMABLE CALCULATOR 

RUN the program. This time the result should look something like this: 

This program converts inches to millimetres 

What is t he length in inches? 7 

7 inches is equal to 177.8 millimetres 
Again?Y 

What is the length in inches? 33 

33 inches is equal to 838.2 millimetres 
Aga i n? Y 

What is the length in inches? 20 

20 inches ;s equal to 508 millimetres 
Again?N 
Ok 

That's much beUer. A GOTO instruction, by itself, should be avoided where 
possible .. Many experienced programmers never use it, and they say that if you are 
tempted to use GOTO you can always find a better way. 
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BASIC KEEPS YOUR PROGRAMS FOR EVER 

5.1 Disk storage 

The program you have just created will stay in ~he computer's memory until you 
leave BASIC. or you switch off the machine. 

When you do one of those things, your program will vanish, without trace. If you 
want to use it again, you will have to rewnte It. 

Unfortunately. programs won't wait around while you go off to use some other 
software. So we have to have a way of permanently storing a program conveniently. 
You have just such a storage area. on your floppy disk 

5.2 The SAVE command 

To record this program on your disk, type in 

SAVE CONVERT<CR> 

For a few seconds there will be a whirring of disk drives while BASIC puts your 
program in a disk file called CONVERT. BAS. You don't need to add the CP/M file 
extension .BAS, BASIC does that for you. All programs that are saved in this way will 
have the file type .BAS. 

5.3 Starting a NEW Program 

Have you saved the program? If you have, type in 

NEW<tR> 

The NEW command removes all program lines from the computer's memory. 
Check this by typing 

LI ST<CR> 

There is nothing there to list. 
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BASIC KEEPS YOUR PROGRAMS FOR EVER 

5.4 The OLD conunand 

Now reassure yourself that your program is still their, by reading it back into 
memory from the disk. Do this by typing 

OLD CONVERT<CR> 

Again the disk drives will whirr for a few seconds, and then the Ok prompt comes 
back. Type 

LIST<CR> 

again and your program is back again just as you saved it. 



BASIC PROGRAMS ARE EASILY CHANGED 

6.1 Programs within programs - the GOSUB instruction 

It's all very well, you may think. to have a program to convert inches to rrullimetres. 
But if you think in terms of feet and inches then you may well be wondering why you 
should manually convert feet and inches to inches before you can start. 

BASIC can cope with this, and BASIC programs are very easily adapted. Take 
another look at the program listing. 

Ok 

10 PRINT "This program converts inches to mi llimetres" 
20 PRINT 
30 INPUT "Whilt is the Length; n ; nches"; INCHES 
40 ~lLLI"ETRES = INCHES * 25.4 
50 PRINT 
60 PRINT INCHES;"inches is equal to";MILLIMETRES;".ilLimetres" 
65 INPUT "~gain";ANSWERS 
67 IF ANSWERS="Y" OR ~NSI/ERS="y" THEN GOTO 20 
70 END 

This time we will change the program so that instead of asking for the measurement 
in inches, it will ask for feet and mches, and convert your input to inches for you. 

This is the point where we introduce a very useful instruction - GOSUB. If you tell 
BASIC to GOSUB a line number, it will branch orf to another part of the program, 
and follow the instructions there until told to RETURN. When it comes back. it obeys 
the instructicn immediately following the GOSUB. 

Type in a new line 30 as follows: 

3D GOSUB 100<CR> 

Then you will need to write the routine that begins at line 100. Here it is, step by 
step: 

100 INPUT "How many feet"iFEET 
110 INPUT "How many inches";INCHES 

These input statements are the same as those you have already encountered 

120 INCHES = INCHES + FEET * 12 
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BASIC PROGRAMS ARE EASILY CHANGED 

At this point, experts in algebra will throw up their hands in horror. This expression, 
they may say, is meaningless unless FEET = O. The point to remember is that the 
statement is not to be read as an algebraic expression, but should be read as Add 
twelve times the value in the variable FEET to the value in the variable INCHES. 
Replace the value in INCHES with the result. 

It is FEET * 12, of course, because there are 12 inches to the fool. 

B.2 The RETURN illstruction 

130 RETURN 

RETURN says go back to the instruction arter the GOSUB. 

The program listing now looks like this. 

Ok 

10 PRINT "This program converts inches to milli.etres" 
20 PRINT 
3D GOSUB 100 
40 "ILLI"ETRES = INCHES * 25.4 
50 PRINT 
60 PRINT INCHESi"inches is equal to"i"ILLIIUTRES;".i Llimetres" 
65 INPUT "Aglin";ANSWERS 
67 IF ANSI/ERS:"Y" OR ANSI/ERS=")''' THEN GOTO 20 
70 END 
100 INPUT "How many feet";FEET 
110 INPUT "How many inches";INCHES 
120 INCHES = INCHES + fEET * 12 
130 RETURN 

RUN the program again. This time the screen should show: 

This program converts inches to millimetres 

How lIIany feet? 6 
How many inches? 8 

80 inches ;. equal to 2032 .illimetres 
Again?N 
Ot 
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BASIC PROGRAMS ARE EASILY CHANGED 

Although we get a correct answer in the end, there are some details not quite right 
about this. 

For one thing, the message displayed at the begmning isn't quite right now. What it 
should say is "This program converts feet and inches to millimetres". 

6.3 The EDIT command 

We can edit program llnes very easily with the EDIT command. Type in 

EDIT 10 

BASIC responds with 

1C PRINT "This program convltrts ir"lches to m; llimetres" 
Ed 

The Ed prompt shows that BASIC is in edit mode. It will stay in this mode until you 
key a <CR> to save any changes you have made to the line. Once in edit mode you 
can modify the line using various edit commands. (See Appendix E for more 
details). 
In the following example we shall use just a few of the edit commands. 

You will notice that the cursor is positioned below the fust character or the contents 
of line 10. Use the space bar to move Ihe cursor along until it is positioned beneath 
the i of the word inches. When you reach the i, stop and press the <i> key. You will 
now be able to insert new material into the line. If you space too far in error use the 
backspace key to move back to the correct position. 

Type in the following, without pressing <CR> afterwards. 

ifeet and 

Note that the i, for insert, is displayed but will not be entered into the line. Don'I 
forget to type in a space after the and. 
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BASIC PROGRAMS ARE EASILY CHANGED 

Now end the Insertion by pressing the key marked ESC. ThIS will display a dollar 
sign. If you follow this Wlth a <CR>, the complete line containing the new text 
inserted will be displayed. The screen should look as follows: 

10 PRINT "This program converts inches to miLlimetres" 
Ed ;feet and S 

10 PRINT "This program converts felt and inches to millimetres" 
Ed 

This looks okay so we have finished editing and need to get back to the Ok prompt. 
We do this by keying <CR> again. 

F'inally take a look again at the program listing 

Ok 

10 PRINT "This progra. converts feet and inches to .iILimetres" 
20 PRINT 
30 GOSUB 100 
40 MllLIMETRES = INCHES * 25.4 
50 PRINT 
60 PRINT INCHES;"inches is equaL to"i.IILLI"ETRES;"mHlilietres" 
65 INPUT "Again";ANSWERS 
67 IF ANSWERS="Y" OR ANSWERS="~" THEN 60TO 20 
70 END 
100 INPUT "How many feet";FEET 
110 INPUT "How many ;nches";INCHES 
120 INCHES = INCHES + FEET * 12 
130 RETURN 

Although the conversion to inches has been successful, and the conversion is rig!lt, 
it would be nice if the final display line showed 

6 feet 8 inches is equaL to 2032 .iLlimetres 

instead of 

80 inches is equal to 2032 millimetres 

To do this, we need a way of converting inches back to feet and inches. The best 
way is to GOSUB another subroutine before the final message is printed. 

Put in a new line !:is 

55 GOSUB ZOO 
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BASIC PROGRAMS ARE EASILY CHANGED 

6.4 The !NT function 

Then start a new routine at line 200 

200 FEET = INT(INCHES I 12) 

Here's something new. INT is a function built in to BASIC. The expression following 
it in brackets is called the argument of the function. INT is short for integer, and 
means take the whole number part of the expression in the brackets. So 1NT 
(13.625) would be 13. Here it means divide the number of inches by twelve and 
store the whole number part of the result in a variable called FEET. 

6.S The MOD function 

210 INCHES = INCHES MOD 12 

If INT was strange, MOD is likely to be even strdnger. MOD, which is short for 
modulo, is a special kind of arithmetic operator, related to +, -, • and /. X modulo Y 
means the remainder after X has been divided by Y. So here, INCHrn MOD 12 
means divide the value in INCHES by 12, keep the remainder and put it in the 
variable INCHES. 

6.6 The STR$ function 

220 FEET.AND.INCHESS=STRS(FEET)'" teet"+STRS(lNCHES)~" inches" 

This is a good example of how we can build up a single string variable from several 
strings. The process is known as concatenation. 

We can't put numeric values in a string as they are; they have to be converted to 
strings themselves. That's what the STR$ function does. Notice the dollar signs that 
are the trademark of string variables. 

The four strings here are joined together by the + sign, which should not be 
confused with the plus sign in arithmetic. 
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BASIC PROGRAMS ARE EASILY CHANGED 

230 RETURN 

The end of this subroutine. 

Your program should now look like this: 

Ole 

10 PRINT "T~is program converts feet and inches to .illimetres" 
20 PRINT 
30 GOSUB 100 
40 MILLIMETRES = INCHES * 25.4 
50 PRINT 
SS GOSUB ZOO 
60 PRINT INCHES;"inches is equal to";l'IlLLII'IETRESi"nIiLLilietres" 
65 INPUT "Again";ANSWERS 
67 IF ANSIIERS="Y" OR ANSIIERSo:"y" THEN GOTO 20 
70 END 
100 INPUT "How nny feet"; FEET 
110 INPUT "How .any inches";INCHES 
120 INCHES = INCHES + FEET * 12 
130 RETURN 
200 rEET ~ INTCINCHES I 12) 
Z10 INCHES = INCHES MOD 1Z 
220 FEET.AND.INCHESS=STRS(FEEl)+· feet"+STR$(INCHES)+" inches· 
230 RETURN 

6.7 Deleting lines 

We need a new line 60 now to display the final message. This time delete the old 
line 60 fll'St. Delete a line simply by typing its nwnber. followed by a <CR>. 

60<CR> 

Now put in the new line 60 

6D PRIIT FEEl.AND.INCHESS;" is equal to";NILLII'IETRES;"lIiLlimetres" 
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BASIC PROGRAMS ARE EASILY CHANGED 

and run the program thus: 

This program converts feet and inches to millimetres 

How many feet? 3 
How many inches? 6 

3 feet 6 inches ;s equal to 1066.8 millimetres 
Again?y 

How many feet? 8 
How many inches? , 

8 feet 4 inches ;s equal to 2540 millimetres 
Again?n 
Ok 

This is a good point to stop and SAVE your program. 

If you save it as CONVERT you will lose your first version of the program. When you 
are developing a program it is always a good idea to keep one or two old versions 
to fall back on if disaster strikes. 

Accidents do happen. and they are not always the fault of the computer. A general 
power failure. for example, will lose all your work that was m memory at the time. 

A good rule to keep to is to SAVE whenever you have typed in as much as you 
would be prepared to retype if necessary. 

Save this program as CONVERT2 

SAVE CONVERT2<CR> 
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BASIC CAN PUT YOUR RESULTS ON PAPER 

1.1 LLIST and LPRINT 

You can use BASIC to put your work in permanent form, on paper. This can help 
you in two ways. Firstly you can produce a permanent record of your BASIC 
programs and secondly you can produce permanent records of information output 
by your programs. The key instructions here are LLIST and LPRINT. As you can 
see, these are the LIST and PRINT instructions which should be familiar to you by 
now. To divert output from the screen to the printer, an L is added to the beginning 
of the instruction. 

Type in 

LLIST 

Provided your printer is connected and switched on, BASIC will now send the 
listing of your program to be printed on paper. 

Now change line 60 of your program to 

60 LPRINT FEET.AND.INCHES;- is equal to-;"ILLI"ETRES;" milltmetrls-

When you run the program now, the result is printed out by the pnnter. 
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BASIC STORES INFORMATION FOR YOU 

S.l Developing a filing system 

BASIC can store away infonnation on your floppy disk for future reference. As an 
example, we are going to develop a program which records the name, age and 
height of various people, and shows you how we put this infonnation on disk, and 
how to recall it. We will build up a pennanent record of the infonnation entered in a 
file. 

We will write the program so that it asks for the person's helght in feet and inches, 
and stores it in millimetres. We will use the conversion program you have just 
created as a subroutine in the new program. 

Firstly, though, we will have to make some changes to the program. LIST it again. 

Ok 

10 PRINT "This program converts feet and inches to millirnetres" 
20 PRINT 
30 GOSUB 10(] 
40 MILLI"ETRES = INCHES * 25.4 
50 PRINT 
55 GOSI).ll. 20.0 
6(] LPRINT FEET.AND.INCHES;" is equal to";MrLLIMETRES;" .illimetres" 
65 INPUT "Again";ANSWERS 
67 IF ANSWERS="Y" OR ANSWER$="y" THEN GOTO 20 
70 END 
100 INPUT "How man, feet";FEET 
110 INPUT "How man, inches";lNCHES 
120 INCHES = INCHES + FEET * 12 
130 RETURN 
200 FEET = INT(INCHES I 12) 
210 INCHES : INCHES MOD 12 
220 fEET .AND.INCHESS=STRS(fEET>+" feet"+STRS<INCHES)+" inches" 
230 RETURN 

As a subroutine, this is simply going to ask for a measurement in feet and inches, 
and return the metric equivalent to the main body of the program. We don't need to 
print any results out. and we don't need to ask if you want to repeat at thIS stage. So 
first the irrelevant lines must be removed 

Remember that· to delete a line, we simply type the line number followed by 
<CR>. 
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BASIC STORES INFORMATION FOR YOU 

The lines that need removing are 

10 
20 
50 
60 
65 
67 

LIST the program again 

Ok 

3D GOSUB 100 
40 MILLIMETRES = INCHES * 25.4 
55 GOSUB 200 
70 END 
100 INPUT "How man, feet";FEET 
110 INPUT "How man, ;nc~es";INCHES 
120 INCHES = INCHES + FEET' 12 
130 RETURN 
200 FEET = INT(INCHES I 12) 
210 INCHES = INCHES MOD 12 
220 FEET .~ND.INCHESS=STRS( FEET)+" feet"+STRS(INCHESl+" incnes" 
230 RETURN 

We won't want to END when the routine is done wIth, we want to go back to the 
body of the program. So write a new line 70 

70 RETURN 

B.2 The RENUM command 

We want to put this routine at a point lower down the program. We'll start it at line 
WOO, You don't need to rewnte all the line numbers though, thlS is a job that BASIC 
can do for you, Just type 

RENUM 1000 
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This tells BASIC to change all the line numbers to start at line 1000. It will put the 
new nwnbers m in steps of 10. LIST the program again. 

1000 GOSUB 1040 
1010 MILLIMETRES = INCHES * 25.4 
1020 GOSU8 1080 
1030 RETURN 
1040 INPUT nHow many feet";FEET 
1050 INPUT "How many inches";INCHES 
1060 INCHES = INCHES + FEET * 12 
1070 RETURN 
1080 FEET = INT(INCHES I 12) 
1090 INCHES = INCHES MOD 12 
1100 FEET.AND.INCHESS=STRSCFEET)+" feet"+STRS<INCHES)+" inches" 
1110 RETURN 

An interesting point to notice is that BASIC not only changes the line numbers, it 
also changes the nwnbers in the GOSUB instructions so that they point to the right 
place. 

8.3 The OPEN instruction 

Now we can set about building the program which asks for and stores the 
information. Follow each step as we go: 

10 OPEN "O",1,"HEIGHTS" 

This is qmte a complicated one. OPEN means make a disk file available. The 0 tells 
BASIC that the disk file is to be used for output - that is you are gomg to write 
information onto the disk. The 1 is the file nwnber. You will use this number within 
the program to refer to the file. HEIGHTS is the name that the file will have in the 
disk directory. 

20 INPUT "Name";IN.NAMES 
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BASIC STORES INFORMATION FOR YOU 

BASIC will ask for a name to be entered. You can't use NAME$ for the variable, by 
the way, because NAME is one of the words used by BASIC for its own purposes. 
We therefore use IN.NAME$. 

30 PRJ Nl 

A blank line. 

40 PRINT "How oLd is ";IN.NAI1ES, 

Notice that a semicolon appears after IN.NAME$. When BASIC encounters a 
semicolon at the end of a PRINT instruction, it won't start a :-lew line on the screen, 
but will print the next item at the end of this one. 

50 INPUT AGE 

No prompt string this tin1e, BASIC simply supplies the question mark to the last 
question, and waits for you to type in a number. 

60 PRINT 
70 PRINT "How taLL is ";IN.NAMES;"?" 
80 GOSUB 1000 

At ttus point BASIC goes off to our subroutine to ask "How ma.I1Y feet". "How many 
inches", and converts the height to millimetres. 

8.4 Remarks - the REM instruction 

90 REM Ask for height in feet and inches, and convert 

REM is a slightly odd BASIC instruction in that it tells BASIC to ignore everything on 
this line. REM instructions are valuable though, because they allow you to write 
comments into the program listing to help you to keep track. REM is short for 
REMark. 
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BASIC STORES INFORMATION FOR YOU 

8.5 Writing to a disk file - the WRITE# instruction 

WRlTE# tells BASIC to put the variables that follow into a disk file. The 1 is the file 
number to write to - BASIC refers to disk files by their numbers and not their 
names. 

100 WRITE# 1,IN.NAMES,AGE,MILLIMETRES 

Follow the file number with a comma, and put commas between the items of 
information, or fields in the record 

110 PRINT 
120 INPUT "Another entry"iANSWERS 
130 IF ANSWERS="Y" OR ANSWERS:"y" THEN GOTO 20 

This is the old routine to ask if you want to continue entering information or to stop. 

8.6 The CLOSE illstruction 

When you have finished, BASIC closes down the now full file and completes the 
process of writing it to the disk. 

140 CLOSE 1 
150 END 

You really do need the END instruction here. If it isn't there, BASIC will look for the 
next higher line number, and find the subroutine. It will ask you again for a height 
and convert it. Then BASIC will protest that it has been asked to RETURN without 
being told to GOSUB anywhere! 
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LIST the program - or LLIST it if you want a paper copy. 

Dk 

10 OPEN "O",1,"HEIGHTS" 
ZO INPUT "Name";IN.NAMES 
3D PRJ NT 
40 PRINT "How old is ";IN.NAMES; 
50 INPUT AGE 
60 PRINT 
70 PRINT "How taLL is ";IN.NAMES;"?" 
80 GOSUB 1000 
90 REM Ask for height in feet and inches, and convert 
100 WRITE# 1,IN.NAMES,AGE,MILLIMETRES 
110 PRINT 
120 INPUT "Another entry";ANSWERS 
130 IF ANSWER$="Y" OR ANSWERS="y" THEN GOTO 20 
140 CLOSE 1 
150 END 
1000 GOSUB 1040 
1010 MILLIMETRES = INCHES * 25.4 
1020 GOSUB 1080 
1030 RETURN 
1040 INPUT "How many feet";FEET 
1050 INPUT "How many inches";INCHES 
1060 INCHES = INCHES + FEET * 12 
1070 RETURN 
1080 FEET = INT(INCHES I 12) 
1090 INCHES = INCHES MOD 12 
1100 fEET.AND.INCHESS=STRS(FEET)+" feet".STRSCINCHES)+" inches" 
1110 RETURN 

SAVE this program under a name such as HEIGHTFL and then RUN it. Enter the 
details as shown in the following example, or provide similar information of your 
own. You will use it in a few moments. 

How old is Jim Morrison? 34 

How tall is Jim Morrison? 
How many feet? 5 
How many inches? 11 

Another entry? V 
Na.e? Felicity S.ith 

How old is Felicity Smith? 23 

How tall is Felicity Smith? 
How many feet? 5 
How .any inches? 4 

Another entry? Y 
H •• e? Otis P Finklestein Jr 
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How old ;s Otis P Finklestein Jr? 56 

How tall is Otis P F;nkleste;n Jr? 
How lllany feet? 6 
How many inches? 7 

Another entry? N 
Ok 

8.7 Reading a disk file 

The information on these people is now safely stored away on disk. HoVl do you get 
at the infonnation? As a last exercise we W1ll build up a new program that reads the 
file HEIGHTS and prints out the contents on paper. 

The first thing you need to do is to remove the existing program from the 
computer's memory, Do this by typing 

NEW 

Now follow the steps again. 

10 OPEN "1",1,"HEIGHTS" 

Once again we tell BASIC to make a file available to us, but this time we tell it to 
OPEN "I", 'This means for input only, You are only going to read from the disk, not 
write anything on it. 

8.8 Arrays or tables - the DIM statement 

20 DIM IN.NAMES(20),AGE(20),HEIGHT(20) 

This is your first introduction to the idea of an array What this means is that BASIC 
can set up tables in memory. The figure in brackets after the variable name is the 
maximum number of entries in the table. In this case we have set the maxlIllum at 
20, but we could have up to 255 entries if we wanted. Each table can be thought of 
as 20 different variables numbered 1 to 20. 

DIM, by the way, is short for dimension. 

30 COUNT = 0 
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We are going to ask BASIC to count the number of entries in the file, but fIrst we set 
the counter variable to zero. 

40 LPRINT TABCS1;"NAME";TABC401;"AGE";TABCSO);"HEIGHT Cmetres)" 
50 LPRINT TABCS1;"====";TAB(40);"===";TABCSO);"===============" 
60 LPRINT 

Lines 40 to 60 tell BASIC to print a heading on the printer. TAB(40) is a special 
BASIC function which means skip to column 40 on the line. The headings are 
underlined with = signs, and a blank line is printed. 

8.9 Controlled loops - WHILE. .... WEND 

70 WHILE NOT EOF(1) 

WHILE introduces a kind of controlled loop. We want BASIC to go round the loop 
reading one fIle entry at a time until it reaches the end of the fIle. We don't 
necessarily know how many entries there are in the file, so we tell BASIC to keep 
going until it reaches the end. 

EOF(l) is a special function used by BASIC to recognise the end of a disk fIle. It is 
short for End Of File nwnber 1. 

If we know how many times we want BASIC to go round a loop, we use FOR and 
NEXT instructions. These will be explained a little later. 

80 COUNT = COUNT + 1 

Increase the value of the counter by one each time BASIC passes through the loop. 

90 INPUT* 1,IN.NAMESCCOUNT1,A6ECCOUNT1,HEIGHT(COUNT) 
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INPUT# I tells BASIC to read the values from disk fIle nwnber I into the 
appropriate table entries. 

100 HEIGHT(COUNT) = HEIGHT(COUNT) I 1000 

Change the height in millimetres to a height in metres. 

110 WEND 

WEND brings to an end the loop started by WHILE. If there are no more entries in 
the file, then the loop will be skipped and we have the total number of records in 
the variable COUNT. 

120 CLOSE 1 

Close the disk file; we don't need it any more 

S.10 Controlled loops - FOR. ... .NEXT 

130 FOR I = 1 TO COUNT 

We are asking BASIC to go into a loop again, to print out the values in the tables. 
This time though, we know how many times to go round, so we use a different kind 
of controlled loop. 

The variable I starts at 1 the fust time through, and increases by 1 each time until it 
becomes larger than the nwnber of records in COUNT. When that happens, BASIC 
exits from the loop. 

140 LPRINT IN.NAMES(I);TAB(40);AGE(I);TAB(SO);HEIGHT(I) 
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We ask BASIC to print the entry. using TAB to put each item under its proper 
heading on the paper. 

150 NEXT I 

As WEND marked the end of the WHILE loop, NEXT marks the end of the FOR 
loop. The index I is increased by 1 and BASIC jumps back to the FOR instruction to 
compare it with the upper value specified. If I is larger than COUNT, BASIC will 
skip the loop and carry out the next instruction, which is: 

160 END 

SAVE this program under a new name, and then RUN it. On your printer you should 
get: 

NAME AGE HEIGHT (liet res) 
•••• === =============== 

Jim "orr; son 34 1.8034 
FeU city SIIith 23 1.6256 
Oth p Finklestei n Jr 56 2.0066 
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BASIC IS MUCH MORE BESIDES 

In this pruner we have only been able to give you a laste of BASIC. All the same, we 
have brought you a long way, and you have learned enough to make BASIC work 
for you, on a simple level 

If you are interested enough to carry on working with BASIC, your supplier should 
be able to provide you with the full language manual. Using the information in there, 
you will be able to develop sophisticated software of your own. 
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BASIC SUMMARY 

These last few pages aim to set out. in a concise form, what you have learned about 
BASIC through this primer. Some additional facilities are also included which you 
may wish to use or experiment with. (see also under Appendices). A comprehen
sive BASIC manual is available from your supplier. 

10.1 Data types 

NUlled c 6.8 The first is • numeric constant, the 
NUMBER second a numeric variable. 

String "A string constant" Strings contain any character. The first 
VARIABLES is a constant, the second a variable. 

10.2 Conunands 

LIST 

LLIST 

OLfI 

NEil 

RENUIf 

RUN 

SAVE 

LIST 

LLIST 

OLD CONVERT 

NEil 

RENUM 1000 

RUN 

SAVE CONVERT 

Lists the program lines on the screen--

Lists the program lines on the printer 

Loads the program in the disk file 
"CONVERT.BAS" into me.ory 

Clears the current program fro. me.ory 

Renumbers the program in me.ory 
starting at line 1000 

Executes the program in .emory 

Saves the program in .emory and 
puts it in the file CONVERT.BAS 

Note that the above instructions are not used in programs but are commands from 
the operator to BASIC to manipulate programs. 

The above list is not exhaustive - for more information contact your suppUer 
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BASIC SUMMARY 

10.3 Program hlstlUctions 

CLOSE CLOSE 1 

Dl~ DIM HEI6HT(20) 

END END 

FOR FOR 1=1 TO 10 

GOSUB GOSUB 1000 

GOTO GOTO 20 

IF •• THEN IF K=1 THEN GOTO 20 

INPUT INPUT "Anatner";AS 

INPUT# INPUT' 1,AGE 

LET LET PI=3.14159 
or PI=!.14159 

LPRINT LPRINT 3 * 4.5 

NEXT NEXT I 

OPEN ·0" OPEN "O",1,"DATA" 

OPEN ·1" OPEN "1",2,"DATA" 

PRINT PRINT "Hello" 

flEIf REM Only a remark! 

flETURN RETURN 

"END IIEND 

IIHILE liHUE X=2 

IIRITE# IIRITE# 1,IH.NAMES 

Closes disk file nu.ber 1 

Sets the size of an array variable 

Ends the execution of the program 

Repeat all the LinlS unt; L HElCT, 
adding 1 to I eac~ time 
until I is greater than 10 

Jump to the subroutine starting 
at Line 1000 

Unconditional branch to Line 20 

If the condition ;s true tn!n execute 
the instruction that follows THEN 

Prints the string, waits for keyboard 
input and stores it in the variabLe AS 

Reads tile next ite .. in a disk file 
into the variabLe AGE 

Assigns the value on the right 
to the variable on the left 

Prints the string or number 
(that follows) on the printer 

"arks the end of a FOR Loop 

Open the disk fiLe calLed DATA 
for output. Call it file number 

Open the disk file called DATA 
far input. CalL it file number 2 

Prints the string or number 
(that foLlows) on the screen 

Ignore what folLo~s on th~ lin~. 
Used to make to.ments in the program. 

Return from a subroutine and continue 
with the instruction after the GOSUB 

"arks tAr end of a WHILE loop 

Repeat alL the Lines until IIEND 
as Long as the condition remains true 

IIrites the variabLe tnat follows 
to disk file nu.ber 1 

The above list is not exhaustive - for more information contact your supplier 
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10.4 Functions 

CHR$ CHRSeXVZ) 

EOF EO F (1) 

INT INHINCHES/l,) 

LEFTS LEFT$CAS,3) 

RI6HT$ RIGHTS(AS,3) 

SQR SQR(_) 

STU STRS(13.2) 

TAB TAB( 50) 

BASIC SUMMARY 

Returns the ASCII character 
corresponding to the vaLue of the e~pression 

A special function which is true 
when the next disk file item to be read 
is the end of the file 

Calculates the e~pression in brackets 
and returns the next smaller integer 

Returns the number of characters 
specified starting at the left 
hand end of the string 

Returns the number of characters 
specified starting at the right 
hand end of the string 

The square root of the expression 

Returns the numeric value 
of the argument as a string 

When printing, skips to the colu.n 
number specified in the argument 

Note that all functions require an argument in brackets 

The above list is not exhaustive - for more infonnation contact your supplier 
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10.S Operators 

+ AS + II inches" 

+ COUNT + 1 
HEIGHT - 6 

• 8 * 7 
/ INCHES I 12 
t 10 i 2 
"00 63 MOD 9 

= X = 2 
<> A <> B 
< A < B 
> A > B 
<= A <= B 
>= A >= B 

NOT NOT EOF(1) 
AND IF A=1 AND 8=2 
OR IF A=1 DR 8=2 
XOR IF A=1 XDR 8=2 

String operator used to 
concatenate strings 

Arithmetic addition 
Arithmetic subtraction 
Arithmetic multiplication 
Arithmetic division 
Raise to the power of 
Modulo - gives the remainder 
after 63 is divided by 9 

Equals 
Does not equal 
Is less than 
Is greater than 
Is less than or equal to 
Is greater than or equal to 

Condition not true 
True if both conditions are true 
True if either condition is true 
True if either condition is true 
but not if both are true 
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HARDWARE OPTIONS 

Your system has been designed with expansion in mind. Ask your supplier fer 
details of the following options: 

• Additional Monochrome Monitor 
12" High Quality with P34 green phosphor 

• Additional Monochrome Monitor 
As above but with tilt and swivel mounting 

• Additional Colour Monitor 
12" eight colour 

• Additional Colour Monitor 
14" sixteen colour 

• Additional Random Access Memory (RAM) board 
256K RAM 
or 
512K RAM per board 

• 8087 Maths Co-processor 

• Communications board providing 
2 RS232 Ports (Async only) 
2 RS232 Ports (Sync! Asyne with DMA) 
1 RS422 with DMA 

• Graphics board (monochrome) providmg 
720 x 325 Pixels 

• Graphics board (colour) providing 
1m x 325 Pixels x 4 Planes mapped to 16 colours 
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HARDWARE OPTIONS 

• Network Interface board 

• Vertical Mounting Kit 

• Carrying Case 

• UHF Modulator 

• Mouse 

• Plug-in Additional Disk Storage in the following packages: 
2 x 1.2Mbyte eight inch Floppy Disk Drives 
6 Mbyte Winchester Disk Drive 
10 Mbyte Winchester Disk Drive 
20 Mbyte Winchester Disk Drive 
Cartridge Tape Back-up Urnt 
5 Mbyte Winchester Disk Drive complete with Cartridge Tape Back-up 
10 Mbyte Winchester Disk Drive complete with Cartridge Tape Back-up 
20 Mbyte Winchester Disk Drive complete with Cartridge Tape Back-up 

• Esprit n Tenninal for multi-user operation 

• Exec 10 Tenninal for mUlti-user operation 

• Various Printers - ask your supplier 

Contact your supplier for full details of any of the above options or for any other 
requirements not listed above. 
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SOFTWARE OPTIONS 

Your system is one of the most powerful tools that you will ever purchase and. can 
be used for a wide variety of tasks limited only by the availability of suitable 
software and your own ingenuity. The following list of items is far from complete. 
Ask your supplier for details of other programs which may be suitable for your 
application. 

• CP/M 86 Plus Manual - for advanced users (includes disk containmg 
additional Digital Research programs not covered in this System Guide but 
described in the manual). 

• Personal BASIC Manual - official Digital Research manual and tutorial for 
advanced BASIC programmers. 

• Octosoft - special offer package consisting of a word processor, financial 
planner and a database package; ask your supplier for details, 

• Alternative Operating Systems - ask your supplier 

• Other Programming Languages - ask your supplier 

• Other Application Packages - ask your supplier 

• AXIS Accessories and Additional Features - ask your supplier or see your 
AXIS Modular Accounting Package manual for further details. 

• Other.AXIS Programs - ask your supplier or see your AXIS Modular 
Accounting Package manual for further details_ 

Contact your supplier for full details of any of the above items or for any other 
requirements not listed above. 
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WORD PROCESSING 

One of the most useful aspects of a microcomputer is that it allows you to take 
advantage of Word Processing facilities. 

A Word Processor offers advantages that an ordinary typewriter cannot give you: 

You can personalise a letter which is being sent to a nwnber of different 
people. It is possible to print the letter several times, each time having a 
ditIerent name and address at the top. You can even include personal details 
in the text, and the letter appears to have been typed individually. 

You can build a letter or report from previously written segments of text. 
Blocks of text you use a lot can be stored away on disk and recalled when you 
want them by only a few keystrokes. 

You can print out your document at any time which suits you. When you have 
finished writing on the screen, the document is stored on a disk, and is 
available there whenever you want to alter it or print it. 

Once the text has been printed, it is still stored on the disk. So, if you ever 
want another capy, you can print one straight away. 

Typing onto the screen instead of directly to paper means that mistakes can 
be corrected very easily, and without Cuss. 

The text is presented on the screen just as it will appear on the paper. You can 
change the appearance of the page with just a few simple keystrokes. You 
can change the line width. justify the right-hand margin or centre text as you 
wish. 
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SPREADSHEETS 

A Spreadsheet is a program package which takes the sweat out of calculations and 
financial planning. It replaces paper, pencil, eraser and pocket calculator all in the 
same unit. It is also more IX>werful. 

A Spreadsheet can be regarded as a very large sheet of paper with a grid 
marked on it. The computer's screen shows you a portion of the sheet. and you 
can move around easily to see other portions 

You can enter text into the Spreadsheet. to allow you to layout reports 
attractively and dearly. 

You can write a figure into any cell of the Spreadsheet, and use it for 
calculations. You will have a number of choices for the way in whlch numbers 
are presented - as whole numbers, for instance, or in pounds and pence 
format. 

You can enter a formula into a cell. which the program will then calculate for 
your automatically. The formula can refer to other cells, or to a range of cells. 
So you can, for example, add up a coll.unn of figures. 

By altenng a figure in a cell, formulae in other cells which are affected by the 
change will be automatically re-calculated. 

You can change the parameters in a reIX>rt, and see the effect. In this way you 
can change one figure in a complicated report, and you will see the changes 
ripple through the sheet as all the formulae affected are re-calculated. This 
allows you to think on the computer. 

When you are satisfied with your report, you can store it away on a disk for 
future reference. Or, you can print out any portion of the sheet for inspection. 
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DATABASE PACKAGES 

A Data Base package stores information for you, and retrieves it when you need it. 
Data Bases vary widely in power, so you should choose one that suits your purpose. 
Most Data Bases allow you to control the way that information is presented on the 
screen. 

At its simplest, a Data Base can store a file of names and addresses for you, 
together with a certaIn amount of other detail. You will be able to search for, 
or select, information from the file on a key or keys. Sc, for example, you can 
pick out a particular surname, or part nwnber, and find the details relating to 
it 

More elaborate Data Bases will let you search for any attribute, or 
combination of attnbutes. So you could select from a customer list those 
records where the customer lives in Surrey, drives a red Range Rover and 
breeds Burmese cats - if that is the kind of information you need to have at 
your fingernps. 

The most powerful packages can hold and use several different files at the 
same time. Many can also peIiorm calculations of varying complexity. You can 
use these to keep and automatically update stock records for example. Or you 
can generate invoices, keying in a quantlty and a part number, and allow the 
Data Base to read m the details of the invoice items from another file and 
calculate the totals. 

As well as presenting the information on the screen, most Data Bases will let 
you produce printed reports on selected records. In some cases the print 
format is fixed for you, but others allow you complete freedom in deSIgning 
what goes on your page. In this way you can not only generate your invoice, 
but set it out on pre-printed forms as well. 

Finally, you can use a Data Base in conjunction with a Word Processor for 
selective mail shots. 
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THE LSI KEYBOARD 

The Octopus keyboard is totally soft in that all keys return up/down codes so that 
any key can in principle be used as a control, shift or lock key. However, some 
dedication of keys 18 necessary to provide compatibility with CPIM and 
applications expecting ASCII keycodes. This dedication is as follows: 

The CONTROL. SHIFT LOCK, CAPS LOCK and the two SHIFT keys are 
dedicated to their usual functions except that the combination of CONTROL. 
SHIFT and DEL will reset the machine. 

The QWERTY pad returns the usual ASCII codes, modified in the usual way 
by CONTROL, CAPS LOCK. SHIFT LOCK and SHIFT keys. 

The four arrow keys and the HOME key may each be programmed according 
to either method I or 2 below. 

Each of the function keys F I thru F32 may be used accordmg to either method 
lor 2 below. 

The key is a function key which expands into a string of 7 -bit ASCII characters 
(including control characters if required). 

2 The key is a SUPERSHIFT key. Held down on its own, it has no effect; held 
down while a non-function key is pressed, it returns its keycode followed by 
the normal ASCII code for the non-function key with the usual modification by 
any of CONTROL, CAPS LOCK, SHIFT LOCK and SHIFT keys. 

124 



THE LSI KEYBOARD 

If multiple supershi...ft keys are held down, multlple lead-ins are returned. If a 
supershift key is held down while a function key is pressed, the expansion of the 
function key does not include supershift lead-ins. 

Keycodes for function keys are as follows: 

F1 - F24 BOH - 97H respectively 
F2S - F28 BOH - B3H respectively 
Up arrow B4H 
F29 BSH 
Left arrow 086H 
Home B7H 
RigHt arrow BSH 
F30 B9H 
Down arrow BAH 
F32 - F32 BBH - BeH respectively 

See also under KEYGEN. 
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MONITOR CONTROL CHARACTERS 

The following control codes are supported 

07H 

08H 

OAH 

DDH 

1BH 

1CH 

Beep. 

Backspace - no effect if cursor in Leftmost column. 

Linefeed. 

Carriage return. 

Escape - introduces graphic character if foLlowing 
character ;s less then 20H or 
escape sequence if foLlowing character is 
greater than 2DH. 

Advance cursor by one character position 
(no effect if cursor in rightmost coLu.n> 

Note - all other characters below aOH are ignored. 
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MONITOR CONTROL CHARACTERS 

The following control sequences are available on your system: 

Monitor Function Deciul Hex Char 
I 

CURSOR UP 27,65 lB,41 ESC,A 
CURSOR DOWN 27,66 1B,42 ESC,B 
CURSOR RIGHT 27,67 1B,43 ESC,C 
CURSOR LEFT 27,68 lB,44 ESC,D 

ERASE SCREEN 'i.7 ,69 lB,45 ESC,E 

GRAPHICS MODE ON 27,70 lB,46 ESC, F 
GRAPHICS MODE OFF 27,71 18,47 ESC,G 

CURSOR HOME 27,n. lB,48 ESC,H 

CURSOR UP (with serol L) 27,73 lB,49 ESC,I 
ERASE END OF SCREEN 27,74 18,4A ESC,J 
ERASE END OF LINE 27,75 18,48 ESC,K 

CURSOR ON 27,50 lB,80 ESC,P 
CURSOR OFF 27,51 18,81 ESC,Q 

CURSOR ADDRESSING 27,89,<y>,<x> lB,59,<y>,<x> ESC, Y , <y.> ,<x> 

SET ATTRIBUTE 27,97,<f>,<b> lB,61,<f>,<b> ESC,a,<f>,<b> 

SET CURSOR HEIGHT 27,99,<h>,<s> 1B,63,<h>,<s> ESC,c,<h>,<s> 

SET SCREEN "ODE 27,t09,<m> 1a,6D,<.> ESC,.,<.> 

SET SCROLL SPEED 27,115,<r> la,73,<r> ESC,s,<r> 

INVERSE VIDEO ON 27,112 la,70 ESC,p 
INVERSE VIDEO OFF 27,113 la,71 ESC,q 

Note on cursor addressing 

In the sequence shown above <y> and <x> are the row and column numbers. 
plus 32 decimal, respectively. 

For example: 

Row 0 is 0+32=32 
Row 23 is 23+32=55 
Col 69 is 69+32=101 

In the above table the commas are not part of the sequence. 
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MONITOR CONTROL CHARACTERS 

Note on attribute setting 

In the control sequence shown <f> and <b> are the foreground and 
background attributes respectively in accordance with the following table: 

Monochrome: 

<f> .. iii Defau l t 
<f> .. A alank 
<f> " a Grey background 
<f> .. D High intensity foreground 
(f> f B .. D 
<f> .. H Under U ned 
<f> .. J a .. H 
<f> .. L D + H 
<f> .. N B + D + H 

<b> .. a Defau l t 
<b> .. B Inverse video 
<b> .. H Blinldng 
<b> .. J B .. H 

Colour: 

<f> .. &l BLack foreground 
<f> .. A Blue foreground 
<f> .. a Green foreground 
<f> .. C Cyan foreground 
<f> .. D Red foreground 
<f> .. E Mauve foreground 
<f> • F Yellow foreground 
<f> .. G White foreground 
<f> H to 0 as for &l to G respectively, underUned 

<b> .. i to G as for <1> .. iii to G 
but defines background co l au r 

<b> • H to 0 as for <f> .. iii to 6 
but defines backgro~nd coLour, blinking 
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MONITOR CONTROL CHARACTERS 

Nole on cursor height setting 

In the control sequence shown <h> and <s> are the cursor height and style 
respectively in accordance with the folJpwing table: 

<h> = ii1 to L For cursor height 1 to 13 respectively 

<.> " iii No cursor 
<s> = A Static cursor 
<5> B Flit blinking cursor 
<5> = C Sloll bLi nking cursor 

Note on screen mode setting 

In the control sequence shown <m> is the screen mode in accordance with 
the following table: 

<.> = ,i " 
<II> : A 
<at> = B 

Note on scroll speed setting 

24 x 80 plus status line 
24 x 40 plus stltus line 
28 x 132 plus stltus Line 

In the control sequence shown <r> is the scroll speed in accordance with the 
following table: 

<r> : 

<r> = 
<r> : 
<r) = 

A 
B 
C 
Z 

Slow scroll 
"ediu. speed scrolL 
Fist Imooth scroll 
Ju.p scroll 

129 



MONITOR CONTROL CHARACTERS 

Other notes 

Your monitor supports an 8-bit character set. 

The effect of cursor movements at the edges of the screen. are not programmable. 
Auto new line occurs when an attempt is made to exceed the line length but not 
before, e.g. in 80 column mode, auto newline occurs when the 81st displayable 
character is received, not after the 80th character is displayed. 

The cursor can appear one position to the right of the rightmost column. This only 
occurs after writing a character to the rightmost column; it may not be placed there 
by any cursor positioning commands. 

The monitor has some compatibility with the Zenith Zig and Heath HlS terminals, 
including the inverse video sequences. 
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GRAPHICS CHARACTER SET 

Business Graphics Character Set 

The sequence ESC F will set the monitor into graphics mode. Subsequent 
characters in the range 60H to 7FH will be mapped to the graphics characters OOH 
to 1 FH until ESC G is received. (Note that graphics characters may also be 
generated by preceding the character in the range DOH to IFH by ESC). 

The following business graphics characters are available in graphics mode: 

"- • p .. 
a - q -
b - r ..... 
c - S +-

d • t I-
e • u --I 
f • v ..L 
9 • w T 
h • )t( I 

, 
; 

i • ~ < 
j ..J z > I 

k -, ( 7r 

I r I =F I 

m L ) =11= 

n + rv • 
0 t (~f..J . 

:J":;':; -. 

131 



ASCII CHARACTER SET 

CONTROL ASCII HEX DEC 
SHIFT CHAR 

ill NUL 0 0 
A SOH 1 1 
B STX 2 2 
C ETX 3 3 

0 EOT 4 4 
E ENG 5 5 
F ACK 6 6 
G BEL 7 7 

H BS 8 8 
I HT 9 9 
J LF A 10 
K VT B 11 

L FF e 12 
M CR 0 13 
N SO E 14 
0 Sl F 15 

p OLE 10 16 
Q De1 11 17 
R De2 12 18 
S De3 13 19 

T DC4 14 20 
U NAK 15 21 
V SYN 16 22 
W ETB 17 23 

X CAN 18 24 
Y EM 19 25 
Z SUB 1A 26 
[ Ese 18 27 

\ FS 1C 28 
] GS 10 29 
1 RS 1 E 30 

US 1F 31 
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ASCII CHARACTER SET 

ASCII HEX DEC 
CHAR 

SP 20 32 
! 21 33 
" 22 34 
# 23 35 

$ 24 36 
% 25 37 
& 26 38 
I 27 39 

( 28 40 
) 29 41 
* 2A 42 
+ 2B 43 

, 2C 44 
2D 45 . 2E 46 

I 2F 47 

0 30 48 
1 31 49 
2 32 50 
3 33 51 

4 34 52 
5 35 53 
6 36 54 
7 37 55 

8 38 56 
9 39 57 

3A 58 
; 3B 59 

< 3C 60 
= 3D 61 
> 3E 62 
? 3F 63 
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ASCII CHARACTER SET 

ASCII HEX DEC 
CHAR 

a 40 64 
A 41 65 
8 42 66 
C 43 67 

D 44 68 
E 45 69 
F 46 70 
G 47 71 

H 48 72 
I 49 73 
J 4A 74 
K 48 75 

L 4C 76 
M 4D 77 
N 4E 78 
0 4F 79 

p 50 80 
Q 51 81 
R 52 82 
S 5"3 83 

T 54 84 
U 55 85 
V 56 86 
W 57 87 

X 58 88 
y 59 89 
Z 5A 90 
[ 58 91 

\ 5C 92 
] 5D 93 
f 5E 94 

5F 95 
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ASCII CHARACTER SET 

ASCII HEX DEC 
CHAR 

60 96 
a 61 97 
b 62 98 
c 63 99 

d 64 100 
e 65 101 
f 66 102 
9 67 103 

h 68 104 
; 69 105 
j 6A 106 
k 66 107 

6C 108 
m 60 109 
n 6E 110 
0 6F 111 

P 70 112 
q 71 113 
r 72 114 
5 73 115 

t 74 116 
u 75 117 
v 76 118 
III 77 119 

x 78 120 
y 79 121 
z 7A 122 
{ 7B 123 

I 7C 124 
} 7D 125 - 7E 126 
DEL 7F 127 
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THE PBASIC LINE EDITOR 

To allow you to change the lines of your PBASIC programs easily, you can use the 
built in line editor. 

To edit a particular line, say line 100, type in 

EDIT 100 

PBASIC replies by printing the line, then leaving the cursor underneath the first 
character. Like this: 

100 PRUNT "This line is wrong and needs editing" 
Ed 

The Ed prompt shows that PBASIC is in edit mode. It will stay there until you type a 
carriage return to save the changes you have made. Once in edit mode you can: 

Move the cursor left or right in the line 
Insert characters 
Delete characters 
Search for characters 
Replace characters 
Leave and re-enter Edit Mode 

You do these with the following command keys: 

<CR> Save all the changes made and return control 
to Couand IIode. 

<SPACE> !love the cursor one character to the right 
without altering the line. 

<BSPACE> !love the cursor back one character to the 
left without altering the line. 
CONTROL-H does the same job. 

A<CR> Ignore all the changes aade so far and 
put the cursor back to the beginning of the 
line for re-editing. 
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ne 

nD<CR> 

E<CR> 

<ESC> 

H<CR> 

K 

L<CR> 

<LF> 

Q<CR> 

R<CR> 

s 

X<CR> 

THE PBASIC LINE EDITOR 

Delete n charijcters starting with the 
cursor position, and replace with 
the n characters that you type in immediately 
afterwards. So 2CINP<CR> replaces tne 
two characters after the cursor witn tne 
three characters INP. 

Deletes the n characters above and to the 
rignt of the cursor position. 

Saves III the changes aade and returns to PBASIC's 
command level. The sa.e as a carriage return. 

Ends the insertion of characters started by an 
command without ending the command line. 

Deletes all characters up to the end of the line 
from the cursor position. 

Inserts characters into the line stlrting It the 
cursor position. All characters typed are 
inserted unti l you type <ESC> to end insert lIode 
or <CR> to end both insert mode and the current 
co.mand line. 

Deletes all characters from the cursor position to 
the first occurrence of the character typed in 
following the K. 

Returns the cursor to the first character in the 
line. 

A line feed, when in insert .ode, inserts a line 
feed and allows characters to be inserted on a 
new line. 

Ignore all changes to the line, and return to 
the command mode. 

Moves the cursor one character to the right 
of the end of the line. 

Searches for the charijcter typed immediately 
afterwards, and positions the cursor beneath it. 

Positions the cursor It the end of the line, 
and alLows characters to be inserted. 
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PBASIC LANGUAGE DEFINITION 

Program lines 

Every PBASIC program line has a nwnber. Line nwnbers indicate the order in 
which the lines are stored in memory, and are used as a reference in editing. 

A line can be up to 255 characters long. More than one instruction can be placed on 
a line, but each instruction must be separated by a colon (:). 

Line nwnbers must be in the range 0 - 65535 

Constants 

Constants can be of four types. 

String 
A string constant is a set of characters in quotes. 
e.g. "This is a string" 

2 Integer 
Whole numbers between -32768 and +32767. 
e.g. -39 

3 Real mnnbers 
Nwnbers which may contain a decimal point. 
e.g. 453.67 

4 Floating point numbers 
A number in scientific notation - a real number times a power of ten. 
e.g. 2.3 X 10 t 8 is written 2.3E8 
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PBASIC LANGUAGE DEFINITION 

Variables 

There are four types of variable. 

String variables 
The name is distinguished by a $ at the end. 
e.g. ADDRESS$ 

2 Integer variables 
The variable name has a % on the end. 
e.g. AGE% 

3 Single-precision numeric variables 
Real numbers with up to 6 significant digits. Names are distinguished by a !, 
but if no suffix is added, then I is assumed. 
e.g. SALES!, PROFIT 

4 Double-precision variables 
Real numbers with up to 16 significant digits. Names distiguished with a #. 
e.g. SIGMA# 

Aritlunetic operators 

t 

* I 
MOD 
+ 

Exponentiation 
Negation 
MuLtipLication 
Division 
ModuLo 
Addition 
Subtraction 

Plt2 
-3 
2.3 * 8 
67 I 1.5 
167 MOD 12 
5 + 3 
64 - 23 

Operations are carried out in the order of precedence above. Expressions in 
(brackets) are resolved first. 
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PBASIC LANGUAGE DEFINITION 

Relational operators 

<> 
< 
) 

<= 
)= 

Equa l ity 
Inequality 
Less than 
Greater than 
Less than or equal ta 
Greater than or equal ta 

x = 1 
Y <> 3 
LENGTH < 6 
TOTAL < 3.4 
5UM <= 29 
HEIGHT >= 5.0 

Relational operators are used to compare two values. If the comparison is true, -1 is 
returned.. If false, zero is returned. The result may be used to make a decision. 

Logical operators 

logical operators perform tests on relations. The operation returns -1 if the 
expression is true, 0 if false. 

NOT 

AND 

OR 

XOR 

True if relation is 
'false 

True if both of two 
relations are true 

True if one or both of 
two relations is true 

True if one relation is 
true, but not both 

NOT (HEIGHT = 5.0) 

(LX=2) AND (N(>O) 

CANSS="Y", OR (ANSI="y") 

(LEN = 2) XOR (WID = 3) 



CALL 

CHAIN 

CLEAR 

COlllfON 

DATA 

'EF '" 

DEFlNT 
DEFSNG 
DEFDBL 
DEFSTII 

'III 

END 

ERASE 

ERIO' 

FOR •• NEXT 

PBASIC INSTRUCTIONS 

(ALL ASMPROG Calls an assembler subroutine 
written by yourself. The 
va~iable ASMPROG holds a 
bexadeciaal start address. 

CHAIN "NEWPROG.BAS" Reads the program NEWPROG 
froM the diskette and runs it. 

CLEAR Sets the value of all nu.eric 
variables to zero. 

COMMON A,B,C,SUM Passes the variables in the 
List to a CHAINED program. 

DATA 1,2,MH.lLoN Stores nuaerlC and string 
constants within memory, to be 
read by I READ instruction. 

DEf FNADDS=A+B+C Defines and names your own 
functions. 

DEFINT A-M Declares variable types as 
;nteger, single precision, 
double precision or string. 

DIM TABLE(25) Sets the maximum number of 
antrie. in an array. 

END Ends the pro,r ••• 

ERASE TABLE Reaoves an array or arrays 
fro. Dellory. 

ERROR 210 Defines I new error code in 
addition to those already 
in PBAS! C. 

FIELD 1,20 AS AS Reserve. space for variables 
in a randoR disk file buffer. 

FOR 1~1 TO 2Q Allows a series of 
NEXT I instructions to ba repeated 

a given nu.ber·of times. 
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GET 

'OSUB ••• 
"ETUIIN 

,oro 

IF ••• 
THEN ••• 
ELSE ••• 

INPUT 

INPUT# 

KILL 

LET 

PBASIC INSTRUCTIONS 

GET 1,1 Reads I record from a random 
disk file into a buffer 
v. riab le. 

GOSUB 1DOO Branches to and 
returns from a subroutine. 

&OTO 180 Branches out of the normal 
sequence to a line nuaber. 

IF 1=0 THEN GOlD 10 Obeys the instru,tion following 
ELSE GOTO 50 THEN, 1f the condi~ion is true, 

but the instruction after ELSE, 
if the condition is false. 

INPUT NAnswer";ANSS Allows data to be entered 
from the t.rminal after 
the string is printed. 

INPUT' 1,AS,Bl Reads dlta items fro. a 
sequential disk file. 

KILL "*.BAK" Delete files from disk. 
(se. CP/M command ERA) 

LET XI~3 Assigns a value to a variable. 
ASa"Hello" T~e word LET may be left out. 

LINE INPUT LINE INPUT CS Allows a line of up to 254 
c~ar.cters to be input from 
the keyboard, and assigns the 
string to a string variable. 

LINE INPUT~ LINE INPUT# 1,15 aead. an entire line of 
character. fro. a sequential 
disk file. 

LPll.T 

LSEr 
RSET 

"ERGE 

LPRJNT "Here I aD!" Prints the string that 
follows on the printer. 

L$ET'A$gDESCS Moves data from memory to I 
random file huffer. LSET left 
justifies, RSET right justifies. 

MERGE "NEWPROG" Merges the named program file 
into the current prograa. 
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PBASIC INSTRUCTIONS 

ON ERROR 60TO ON ERROR GOTO 100 Allows the p~og~a. to handle 
er~ors itself, instead of 
stopping and returning to the 
syste •• When an erro~ occurs, 
progra. cont~ol b~anches to 
the specified line nu.be~. 

ON •• 60SUB 
0" •• 60TO 

OPEN HI" 
OPEN "0" 
OPEN HR" 

OUT 

POKE 

PRINT 

PRINT# 

PUT 

RANDOIIIlE 

READ 

ON COUNT GOTO 20,30,40 Branches to one of several line 
nu.bers depending on the value 
of the variable. If the 
v.ri.ble = 1, go to the first 
line nu.ber, if the variable 2 
go to the second and so on. 

OPEN "O",l,"DISKFILE" Open a disk file. "I" for a 
sequential input file, "0· for 
a ser,uential output file and 
"R" for a rando. input/output 
file. 

OUT 6,27 Sends a character to the 
•• chine output port specified 
by the first nu.be~. The second 
nu.ber is the ASCII value of 
the character. 

POKE 3056,45 Put a character into .e.ory at 
location specified by the first 
nu.ber. The second nu.ber is 
the ASCII code of the character. 

PRINT AS;BS,CX Prints the values that follow 
onto the screen. 

PRINTI 1,AS/ BS / C% Print the vaLues that foLlow 
to sequential disk file nu.ber 

PUT 2,RECNO% Writes a rando. disk file 
record fro. a file buffer 
to disk. 

RANDOMIZE 623 Sets the rando. nu.ber 
generator. The nu.ber ~hat 
follows is a "seed" in the 
range 0 - 65529. 

READ WEIGHTX,HEIGHT% Reads values fro. a DATA 
state.ent into the na.ed 
variables. 
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REM 

RESTORE 

RESUIfE 

STOP 

SWAP 

WAIT 

WHILE ••• 
WEND 

WIDHi 

WRITE 

lIRITE# 

PBASIC INSTRUCTIONS 

RE~ This is a remark 

RESTORE 
RESTORE 300 

RESU~E 
RESU~E NEXT 
RESU~E 120 

STOP 

SWAP u,as 

WAlT 6,32 

WHILE AX:1 
WEND 

WIDTH 75 
WIDTH LPRINT 80 

WRITE AS,SS,ex 

WRITE' 1,AS,BS,CX 

ALLows comments to be inserted 
into a program. 

Sets a pointer in the DATA 
statements. If no line number 
is given, the pointer is set to 
the start of the first DATA 
statement, otherwise to the 
start of the specified Line. 

Continues the pro9ram after an 
error handlin9 routine caLLed 
by ON ERROR GOTO. RESUME aLone 
returns to the line which 
caused the error, RESU~E NEXT 
to the Line after, and RESUME 
Line number to the specified 
Line number. 

Stops the execution of the 
program. Unlike END, the 
program can be restarted with 
the com.and CONT. 

EKchanges the values of the 
two variables. 

Suspends program execution 
untiL the machine port 
specified by the first nu~ber 
returns the character whose 
ASCII code is specified in the 
se eond numbe r. 

Repeats the encLosed 
instructions as Long as the 
condition remains true. 

Sets the width in characters 
of the screen display. WIDTH 
LPRINT sets the width of the 
printer • 

Acts in the same way IS PRINT. 

Writes the values that follow 
to a sequentiaL disk tile. 
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AUTO 

DELETE 

UR 

EDIT 

ERA 

LIST 

LLIST 

IIER6E 

NEil 

OLD 

RUN 

SAllE 

SYSTEIf 

PBASIC COMMANDS 

AUTO 100 
AUTO 200,5 

DIR B:* •• 

EDIT 230 

ERA B:PROGA 

LIST 10-50 

LLIST 10-50 

MERGE ADJ 

NEW 

o~o CONVERT 

RUN 
RUN (OIlVEAl 

SAVE CONVERT 

SYSTEM 

Set. automatic generation 01 
line numbers starting at the 
first nd.ber and increasing by 
the Ilcond number each time. If 
either number is Left out, it 
d.fau Lts to 10. 

Deletes the range of Line 
numbers specified. 

lists the disk directory. Th, 
s ••• a. the CP/N system 
coaland. 

Enters edit mode at the named 
li na. 

Erases files fro~ disk. 

Listl the prograa lines specified 
on the screen. 

lists the program lines specified 
on the printer. 

Loads a P8AS!C program from 
disk and merge. it with a 
program already in leDory. 

CL.ars the current program 
from memory so that a new 
program can be entered. 

lOlds a PBASIC program into 
me.ory froD disk. 

Executes the program in memory. 
Loads the named program from 
disk and executes it. 

Save. I PDASIC program to disk. 

leave PBASIC and return to CP/M. 

Note - commands cannot he executed han within a program. 
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PHASIC FUNCTIONS 

ABSeX) ABS(DlfFERENCE) 

ASCCSS) ASeCAS) 

ArN(X) ATN(3.56) 

CD.LeX) CDBLCLENGTH) 

(INT(X) eINTCKEIG"T) 

'0' (X) COS(AIGLE) 

e, .. (x) CINT(VALUE') 

,rleXS) CYI([S) 
",(X$) 
erten, 

EDF(fil.} EOF(2) 

EXP(X) EXP(A%) 

FIXCXJ FIX(-58.75) 

leturns the Iblolute vllue of 
the I rgumen t. 

leturna the ASCII value of the 
first character of the string 
arguaent. 

Returns the arctangent of the 
argument in radians. 

Converts tba argument to a 
double precilian number. 

Returns a one cbaracter strin, 
whose ASCII value ;5 the value 
of the argullent. 

Returns the value of the 
.rgu.ant rounded to an integer. 

Returns tbe costne of the 
argullent, which must be in 
radianl. 

Returns the value of the 
argallent as a lingle prlcisian 
nUliber. 

Convert string values to 
nu.eric value •• These functfons 
are used in connection Kith 
randoll disk files, vher. 
nUliber. are stored as 2, 4 and 8 
byte strings. eVI converts to 
inte.er, CVI to single precision, 
CV. to double precision. 

This function is trul at the 
end of a sequential ftle, 
ot.ervise it is false. 

Returns tbe constant 'I' raised 
to the power of the Irgument. 

Returns the truncated integer 
part of the Irgument. 
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PBASIC FUNCTIONS 

FRE(X) 
FRUXI) 

HEXS(X) 

INP(X) 

INPUTI(X) 

FRE(O) 
I=FRE("A") 

SS=HEXS (345) 

I=INP(6) 

SS=INPUT$(1) 

If the argument is numeri~, 
then FRE returns the size of 
free me.ory. If the argument is 
a string then fRE returns the 
size available for strings. 

Returns a string containing the 
heKadecimal equivalent of the 
argullent. 

Returns the character read at 
machine port X. 

Returns a string of X 
characters typed at the 
keyboard without echoing them 
to t~e screen. 

INSTR(XS,YS) I=INSTRC"Happy Day","y") 

INT(X) I=INTCFRACTION) 

LEFTI(XS,I) SS=LEFTS(TS,3) 

LENeXS) I=LENCBS) 

LOC(fjle) I=LOC(1) 

LOGeX) I=LOG(45/7) 

LPOS(X) I=LPOS(O) 

~IDS(XI,I,J) SS=MIDSCAS,4,Z) 

Returns the position of the 
fir~t occurence of VS in XS. 

Returns the largest integer 
less than or equal to the value 
of the argu.ent. 

Returns the leftmost I 
characters of XS. 

Returns the length of the 
argument string. 

Returns the next record number 
in a randoD file. 

Returns the natural logarithm 
of the argu.ent. 

Returns the position of the 
printer head. The argument is a 
du.my. 

Returns a substring of XS, 
length J beginning with the Ith 
character. 
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PBASIC FUNCTIONS 

If/(lI(U) 
IfICSSC1! ) 
IfICDJCU) 

OCTSCI) 

PEEKU) 

POS(JO 

RI6HTlUI,I) 

RNDU) 

UIUXJ 

SIN ex} 

SPACEseX) 

SpeCK} 

SIRCK) 

SrRS(X) 

SS=IIKSS(VAlUE) 

SS=OCTS (345) 

I=PEEK(25636) 

I=POS(O) 

SS-RI6HTSCBS,4) 

I=RND(6) 

I=SGNlDIFFn 

I=SINUNGLE) 

SS=SPACES(8) 

PRINT SPC(66) 

I=SQRCZ) 

SS=STRSCHEIGHTX) 

SrlflNsr( 1 ,XI} SS=STRINGS( 12,".") 

Converts inteSers, single 
precision numbers and double 
precision number~ to binary 
strings for output to rando. 
files. 

Returns the octal equivalent 
of the argument in a str;nS. 

Returns the ASCII value of the 
character in memory location X. 

Returns the current cursor 
position. X is a dummy argument. 

Returns the rightaost I 
characters of XS. 

Return. a randal number between 
o and 1 

Returns -1 1f the argument is 
nesative, 0 if it is zero, +1 
if it is positive. 

Returns the s1ne of the 
argumant, where the argu~ent is 
in radians. 

Returns a str1ng of spaces of 
length X. 

This function can only be used 
with a PRINT or LPRINT instruction. 
Prints X spaces on the screen. 

Returns the square root of the 
argultnt. 

Returns the numeric argument in 
a string. 

Return. a string of length I 
consisting of the single 
eharlcter in XS. 
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!. PBASIC FUNCTIONS 

TABU) PRINT TAB(25) 

TAIICX) I=TAN(AN6LE) 

USRlX) 1"USR(1) 

VALiXS) l=VA L (NUMBERS) 

VARPTR(IIA~E) I=VARPTICANS$) 

Tabs to position X on the 
terminal. TAB Day only be used 
with PRINT· and LPRINT. 

I.turns the tangent ~f an angle 
expressed in radians. 

Calls the user's own assembly 
language subroutine. 

Returns the numeric value of 
the string in the argu~.nt. 

leturns the aeDory uddresl 
where the variable named ;n the 
argument ;s stored. 
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PBASIC ERROR MESSAGES 

1 Missing FOR statement 
2 Unidentified error 
3 Missing GOSUB statement 
4 READ - out of data 
5 Function call not allowed 
6 Number too large 
7 Program too large 
8 Line number not found 
9 Subscript too large 

10 Duplicate array 
11 Illegal divide by zero 
12 Illegal in direct mode 
13 Mis-matching data types 
14 Should not occur 
15 String too long 
16 String expression too complex 
17 Not in Break Mode 
18 Function not defined 
19 Should not occur 

20 Illegal RESUME statement 
21 Should not occur 
22 Missing operand 
23 Program line too long 

50 Invalid FIELD statement 
51 Should not occur 
52 Invalid file number or name 
53 File not found 
54 Invalid file mod,? 
65 File already open 
56 Duplicate file number 
57 Disk 110 error 
58 Duplicate file name 
59 Should not occur 

60 Should not occur 
61 Disk full 
62 End of file 
63 Invalid record number in GET or PUT 
64 Invalid filename 
65 Should not occur 
66 Missing line number 
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PBASIC ERROR MESSAGES 

99 Break 

101 Program too large 
102 ON statement out of range 
103 Missing line nwnber 
104 Missing variable 
lOS Should not occur 
106 Line number does not exist 
107 Integer too large 
108 Invalid input data 
109 STOP 

110 Too many nested subroutines 
111 Invalid BLOAD file 

202 Invalid command 
203 Missing line nwnber 
204 Missing NEXT or WEND 
005 ~mgFORor~E 
206 Missing comma 
007 ~ing bracket 
208 Invalid OPTION BASE (must be 0 or 1) 
209 Statement too long 

210 Too many arguments 
211 Should not occur 
212 Cannot redefine variable 
213 Duplicate function definition 
214 Invalid GOTO 

221 Unrecoverable system error 
222 Program not run 
223 Too many FOR loops 
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