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���X����� %4�%%� ��� TP I��������� �����
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"MERICAN�DEVELOPER�(OLD�%ISK�HAS�
RELEASED�VERSION���OF�STRUCTURED�
DRAWING�PROGRAM��97.-::176)4��9)>�

4TRUCTURED�DRAWINGS�DIFFER�FROM�
ORDINARY�BIT�MAPPED� PICTURES� IN�THAT�
THEY�CAN�BE� SCALED�WITHOUT� LOSS�OF�
RESOLUTION�OR�THE� INTRODUCTION�OF�
JAGGED�EDGES�

7ERSION�THREE�OFFERS�A�NUMBER�OF�
ENHANCEMENTS�OVER�EARLIER�VERSIONS�
*T�UTILISIES�THE�CONCEPTS�OF�(ENIES
�
ENABLING�COMPLEX�OPERATIONS�TO�BE�
PERFORMED�WITH� A�COUPLE�OF�MOUSE�
CLOCKS
� AND� )OT� LINKS
�WHICH�ENABLE�
THE�TRANSPARENT�EXCHANGE�OF�
INFORMATION�BETWEEN�1ROFESSIONAL�
%RAW�AND�PROGRAMS�SUCH�AS�
1ROFESSIONAL�1AGE�

'URTHER�ENHANCEMENTS� INCLUDE��
RADIAL� AND�GRADIENT�FILLS
� TEXT�EDITING�
DIRECTLY�ON�THE�PAGE
�"DOBE�5YPE���
AND�$OMPUGRAPHIC�FONT�SUPPORT
�
OBJECTS�DISPLAYED� IN�FULL�COLOUR�OR�AS�
WIREFRAMES
� UNDO�AND� REDO�FUNCTIONS
�
1ANTONE�COLOUR�SYSTEM
� IMPROVED�
COLOUR�SEPARATION
� IMPROVED�
AUTOTRACE�TO�CONVERT�BITMAPS�TO�
STRUCTURED�DRAWING�FORMAT
� FREE�CLIP�
ART
� IMPORTATION� OF����BIT�*''S�AND�
AUTO�T�ILING
� ENABLING�PAGES�TO�BE�
ACCURATELY�SPLIT�ACROSS� SEVERAL� SHEETS�
OF�PAPER�

1ROFESSIONAL�%RAW�� �COSTS�
^�������FROM�)#�.ARKETING�b ������
�������� 1EOPLE�WITH� EARLIER�VERSIONS�
WILL� BE� ABLE�TO�UPGRADE
� BUT�A�PRICE�
FOR�THIS�HAS�YET�TO� BE�ANNOUNCED�

(OLD� %ISK�O ������������������

�+)*59�.064'
1ROBABLY�THE�MOST�EXPENSIVE�MOUSE�
IN�THE�WORLD� IS�BEING�SOLD�BY�
"MERICAN�FIRM�4ELECTECH�

5HE�"IR.OUSE�OPERATES�VIA� INFRAc
RED
�WITHOUT�THE�NEED�OF�A�FLAT�
SURFACE��"�USER�GIVING�A� PRESENTATION�
NEED�ONLY�POINT�IT�TOWARDS�A�
PROJECTED� SCREEN�AND�CLICK�A� BUTTON�
TO�MAKE�A�SELECTION�AS�WITH� AN�
ORDINARY�MOUSE��5HE�UNIThS� INFRA�RED�
SIGNALS�ARE� PICKED�UP�BY�A�SMALL�
BASE�UNIT�WHICH�FEEDS� INFORMATION�TO�
THE�COMPUTER�VIA�A�SERIAL� LINK�� %RIVERS�
ARE�AVAILABLE�FOR�MANY�COMPUTERS
�
INCLUDING�THE�"MIGA�AND�$%57�

5HE�"IR.OUSE�COSTS�����
� SO� IF�
YOU�HAVE�A�NEED�FOR�A�MOUSE�ALMOST�
AS�EXPENSIVE�OF�YOUR�COMPUTER�THEN�
GIVE�4ELECTECH� A� RING�ON�e ����������
���������

 ,//" 1&,+
*N� LAST�MONTHhS� ISSUE�WE�PRINTED�
THE�WRONG�TELEPHONE�NUMBER�FOR�
)ANDS�0N�.*%*�4OFTWARE��5HE�
CORRECT�NUMBER� IS������������

5HE�'UTURE�&NTERTAINMENT�4HOW�IS�
SET�TO�BE�THE�BIGGEST�AND�BEST�
COMPUTER�SHOW�FOR�FIVE�YEARS�

5HE�SHOW� IS�TO� INCORPORATE�THE�
8ORLD�0F�$OMMODORE�4HOW
�THAT�
RUNAWAY�SUCCESS�WHICH� SO�MANY�OF�
YOU�VISITED� LAST�/OVEMBER��5HIS�TIME�
ATTENDANCE� IS�EXPECTED�TO�BE� IN�
EXCESS�OF����
����PEOPLE�

*T�WILL�TAKE�PLACE�AT�BOTH� &ARLS�
$OURT���AND��
� FROM�/OVEMBER���TO�
/OVEMBER����0PENING�TIMES�ARE�
����AM�� ��PM�	5HURSDAY�TILL�
4ATURDAY

� AND������� ��PM�	4UNDAY
�

5HERE�WILL� BE�A� HELL� OF�A� LOT�TO�DO
�
BUY�AND�SEE��"LL� OF�THE�BIG�NAMES� IN�
"MIGA�HARDWARE�AND� SOFTWARE�WILL� BE�
THERE
� INCLUDING�$OMMODORE� ITSELF
�
1ROGRESSIVE�1ERIPHERALS���4OFTWARE
�
854
� 1OWER�$OMPUTING
�$ITIZEN

%ATEL
� 3OMBO
� 'UTUREWORLD
�"SHCOM
�
$ORTEX
� %IGITA
� &LECTRONIC�"RTS

1ANDAAL� AND�4ILICA��5HERE�LL� BE�THE�
$HRISTMAS�SHOPPING�MALL�WHERE�YOUh LL�
BE�ABLE�TO�PICK�UP�SOME�STUNNING�
BARGAINS
� SOME�FAIRGROUND� RIDES�TO�
HELP�YOU�DIGEST�THE� READILY�AVAILABLE�
FAST�FOOD�� AND�THE�"MIGA�4HOPPER�
TEAM�WILL� BE�THERE�TO�TALK�ABOUT�THE�
MAGAZINE�AND�GIVE�TECHNICAL� ADVICE�

*F�GAMES�ARE�MORE�YOUR�BAG
� THEN�
YOU�WONhT�BE�DISAPPOINTED��5HIS�YEAR�
"MIGAS�WILL� BE� RUBBING�SHOULDERS�WITH

'REE�"MIGA�PRINTER�DRIVERS�ARE�NOW�
AVAILABLE�FOR�THE�ENTIRE�4TAR�RANGE�OF�
PRINTERS�

$ONTINUING�THE�ENLIGHTENED�TREND�
SET�BY�OTHER�PRINTER�MANUFACTURERS
�
4TAR�IS�NOW�GIVING�AWAY�A�DRIVER�WITH�
EVERY�PRINTER�SOLD
� SAVING�THE�BUYER

/INTENDOS
� 4EGAS
� 1$S�AND�45S��
5HEREh LL� BE�TWO�VIDEO�GAME�ARCADES�
AND� LOADS�OF�COMPETITION� PRIZES��
8HAThS�MORE
�THIS�COULD� BE�YOUR�
CHANCE�TO�GET�ON�57�� 'UTURE�
1UBLISHING�IS�ORGANISING�THE�/ATIONAL�
$OMPUTER�(AMES�$HAMPIONSHIP� IN�
ASSOCIATION�WITH�#AD�INFLUENCE�
� THE�
NEW�:ORKSHIRE�57�COMPUTER

THE�HASSLE�OF�TRYING�TO�TRACK�ONE�
DOWN�VIA�THE�PUBLIC�DOMAIN�� &VERY�
4TAR�REGISTERED�DEALER�NOW�HAS�A�SET�
OF�THE�4TAR�DRIVERS��"NYONE�STILL�
EXPERIENCING�DIFFICULTIES� IN�OBTAINING�
THE�CORRECT�DRIVER�CAN�CALL�4TARhS�
5ECHNICAL� )OTLINE�W�������������

PROGRAMME�� 4O�GET�YOUR�FACE�ON�THE�
BOX�AND�WIN� UP�TO�^��
����

/O�MATTER�WHAT�YOUR�INTEREST� IN�
COMPUTERS
� THE�'UTURE�&NTERTAINMENT�
4HOW�WILL� BE�THE� PLACE�TO�BE�� #OOK�
YOUR�TICKET�NOW�ON�THE�CREDIT�CARD�
HOTLINE�W��������������� #E�THERE�OR�
BE�THE�PRODUCT�OF�TWO�ORTHOGONAL�
LINES�OF�EQUAL� LENGTH�

(CH>�QIL>M�@LIG�NB?�

G;E?LM�I@�4IL>QILNB

5HE�%ISC�$OMPANY�HAS�RELEASED�THE�
LATEST�VERSION�OF��16,$79,:�

,IND8ORDS���FOLLOWS� IN�THE�
FOOTSTEPS�OF�ITS� PREDECESSORS
� BUT�
WITH� ONE�BIG�DIFFERENCE�� IT�HAS�BEEN�
WRITTEN� BY�6,�FIRM� %IGITA�� %IGITA� IS�
RESPONSIBLE�FOR�THE�HIGHLY�ACCLAIMED�
8ORDWORTH�WORD�PROCESSING�PACKAGE
�
AND�HAS� INCLUDED�THAT�PROGRAMhS�
INTUITIVE�)UMAN� *NTERFACE�1ROTOCOL� IN�
ITS�VERSION� OF�,IND8ORDS��5HIS�SHOULD�
MEAN�THAT�,IND8ORDS�IS�EASIER�TO�
USE�THAN� PREVIOUSLY
� AND�ALSO�THAT�
NEW�USERS�OF�,IND8ORDS�WILL�FIND�
8ORDWORTH�A� BREEZE�TO�OPERATE�TOO�

%IGITA� IS� HOPING�THAT�MANY�
,INDWORDS�USERS�WILL� UPGRADE�TO�
8ORDWORTH
� AND�HAS� IMPLEMENTED�A�
TRADE�IN�SCHEME��0WNERS�OF�
,IND8ORDS�CAN� SEND�THE�FRONT�PAGE�
OF�THEIR�MANUAL� 	PLUS�^�����
�AND�
RECEIVE�A�COPY�OF�8ORDWORTH� IN� RETURN��
8ORDWORTH�NORMALLY�RETAILS�FOR�^����

'EATURES�OF�,IND8ORDS�� �INCLUDE��
SPELLING�CHECKER�AND�THESAURUS
� ONc
LINE�HELP
� FLOWING�OF�TEXT�AROUND�
PICTURES
� AUTOMATIC�HYPHENATION� AND�
AUTOMATIC�PAGE�NUMBERING�� *T�IS�
AVAILABLE�FROM
�AMONG�OTHERS
� )#�
.ARKETING�W�������������� %IGITA� IS�
ON�d��������������5HE�%ISC�
$OMPANY�IS�ON�d����������������

�30,;0=�%�>34=?�;=49?>

4TUDIO�����HAS�REDUCED�THE�PRICE�
OF�ITS�5�SHIRT�PRINTING�SERVICE�

5HE� REDUCTIONS�COME�AS�A�
CONSEQUENCE�OF�4TUDIO����
�WHICH�
HAS� RECENTLY�CELEBRATED� ITS�FIRST�
BIRTHDAY
� NEGOTIATING�A�BETTER�DEAL�
WITH� ITS�SUPPLIERS��5HE�BENEFITS�OF�
THIS�DEAL�HAVE�BEEN�PASSED�ON�TO� ITS�
CUSTOMERS
� ENABLING�THE�COMPANY�TO�
OFFER�COTTON�5�SHIRTS�AT�^������ IN�
MEDIUM
� LARGE�AND�EXTRA� LARGE�SIZES��
5HE�5�SHIRTS�CAN�BE�PRINTED�WITH�USER�
SUPPLIED�ARTWORK� IN� *''�	INCLUDING�����
BIT
�OR�)".�FORMAT�

*N�ADDITION
�THE�COMPANY�CAN�
PRODUCE�FULL� COLOUR�"��AND�"��PRINTS�
OF�USERS� IMAGES��5HE�COSTS�ARE�AS�
FOLLOWS��"��PLAIN� PAPER�^����
�"��
GLOSSY�PAPER�^����
�"��OVERHEAD�
PROJECTOR�TRANSPARENCY�^����
� AND

��*-;;-9�,-)4�.79�!�:019;�.)6+1-9:

"��PLAIN�PAPER�^������ 4TUDIO�����d�
������������

$@O�<�0O<M�KMDIO@M�?MDQ@M�� �AM@@�
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"MIGA�DESKTOP�PUBLISHERS�W ILL� BE�
PLEASED�TO� LEARN�THAT�'ONT4HOP�HAS�
RELEASED�A� LARGE�COLLECTION�OF�
SCALEABLE�FONTS�

5HE�COMPANY�HAS�COMPILED� ����
"DOBE�5YPE���FONTS�FOR�USE�WITH�
1AGESTREAM�AND�1ROFESSIONAL�1AGE�
VERSION����5HEY�ARE�AVAILABLE� IN� SEVEN�
VOLUMES�OF����FONTS�EACH
� AT�A�COST�
OF�^���PER�VOLUME�� *NSTRUCTIONS�ARE�
PROVIDED
� ALONG�WITH�FONT�SUPPORT�
UTILITIES�AND�PICTORIAL� PREVIEWS�

5HE�COMPANY�HAS�ALSO� RELEASED�
THREE�VOLUMES�OF�$OMPUGRAPHIC�FONTS�
COSTING�^���EACH
� AGAIN�WITH� ���
FONTS�PER�VOLUME��5HESE�FONTS�ARE�
SUITABLE�FOR�USE�WITH�1AGE4ETTER��
�
8ORKBENCH���0X�AND�1ROFESSIONAL�
1AGE�� �OR�GREATER�

8ITH�THE�FONTS�ALREADY�AVAILABLE�
FROM�(EORGE�5HOMPSON�4ERVICES�AND�
&.�$OMPUGRAPHICS
� 'ONT4HOPhS�
ADDITIONS�MEAN�THAT�"MIGA�DESKTOP�
PUBLISHING�HAS�NEVER�BEEN�BETTER�

'ONT4HOP�d�������������

&UROPRESS� IS�TO�RELEASE�TWO�NEW�
PACKAGES�AIMED�AT�CHILDRENhS�
EDUCATION�

5HE�FIRST
�4PELLING�'AIR
� IS�AIMED�
AT�SEVEN�TO�THIRTEEN�YEAR�OLDS�� 6SING�
THE� IDEA�OF�A�FAIRGROUND�TO�BRING�
ACROSS�THE�FUN� ASPECT�OF�SPELLING
� IT�
IS�MADE�UP�OF�SIX�MODULES
� EACH�WITH�
THREE�DIFFICULTY�LEVELS
� TO�TEACH�
CHILDREN� ABOUT�PLURALS
� SIMILIES
�
SUFFIXES
� PREFIXES�AND�HOMOPHONES�

*N� 5EST�:OUR�4TRENGTH�THE�CHILD�
USES�A�HAMMER�TO�BASH� A�GONG�AND�
LEARN�ABOUT�UNUSUAL� PLURAL�
FORMATIONS��"�.ECHANICAL�(RABBER�
SECTION� IS� USED�TO� ILLUSTRATE�THE�
CONCEPTS�OF�SUFFIXES�AND� PREFIXES
�
WHILE�HOMOPHONES�ARE�DEALT�WITH�BY�
THE�)AUNTED�)OUSE�PROGRAM��"LSO�
INCLUDED� ARE�8ORD�+UGGLE�� MAKING�
UP�WORDS�FROM�A��
����WORD�
DICTIONARY�� �AND�$IRCUS�8ORDS�WHERE�
YOU�COMPLETE�CROSSWORDS�

4PELLING�'AIR�WILL� SELL�FOR�^������

&IGHT�"MIGA�$%57S�ARE�TO�BE�
INSTALLED� IN�COMMERCIAL�NUCLEAR�
POWER�STATIONS�THROUGHOUT�&NGLAND�
AND�8ALES�

5HE�MACHINES�WHICH
� SOME�
CLAIM
� HAVE�THE�MOST�RELIABLE�
OPERATING�SYSTEM� IN�EXISTENCE
� ARE�TO�
TAKE�THEIR�PLACES� INSIDE�FULLY�
FUNCTIONING�ATOMIC�PLANTS�AS�PART�OF�A�
PLAN�TO�REASSURE�THE�PUBLIC�

/ICOLAS�.ULLANE
� 1UBLICITY�
4ERVICES�0FFICER�OF�/UCLEAR�&LECTRIC
�
STATED�� i8E�DECIDED�TO�TAKE�$%57�FOR�
ITS� RELIABILITY�AND�COST�j

5HE�MACHINES�WILL� BE�STATIONED� IN�
VISITIOR�CENTRES�AND� IN�VIEWING

5HE�SECOND� RELEASE�FROM�
&UROPRESS� IS�1AINT�"ND�$REATE
� A�
PACKAGE�DESIGNED�TO�ENCOURAGE�
CREATIVITY�IN�CHILDREN� AGED�FIVE�AND�
OVER�

5HE�SUCCESSFUL�TECHNIQUES�OF�THE�
COMPANY�S�EARLIER�'UN�4CHOOL�
RELEASES�ARE�EMPLOYED�TO�MAKE�
LEARNING�FUN�WITH�THE� INCLUSION�OF�
GAMES�AND�BRIGHT
� BOLD�COLOUR�
DISPLAYS��

"CCESS�TO�1AINT�"ND�$REATE�S�
VARIOUS�SECTIONS� IS�GAINED�VIA� AN�
ANIMATED�MENU�SYSTEM�WITH�THE�
APPEARANCE�OF�A�SCROLLING�LANDSCAPE��
"�DRAWING�PROGRAM�FORMS�THE�MAIN�
SECTION�OF�THE�PACKAGE��"LSO� INCLUDED�
ARE�A�JIGSAW�SECTION
� A�MONSTER�
MAKING�SECTION�AND�A�MUSIC� PROGRAM�
COMPLETE�WITH�TEDDY�MUSICIANS�

1AINT�"ND�$REATE�WILL� SELL�FOR�
^�����
� AND�SHOULD� BE�AVAILABLE� BY�
THE�TIME�YOU� READ�THIS�

&UROPRESS�O �������������

GALLERIES�THAT�OVERLOOK�THE� PILE�CAPS�
OF�THE� REACTORS�

4URPRISINGLY
� THEY�WILL� BE�TAKING�
NO�PART�IN�THE�CONTROL� OF�THE�REACTORS�
THEMSELVES
� BUT�WILL� RATHER�BE�ACTING�
AS�MULTIMEDIA�TERMINALS�DIVULGING�
INFORMATION�ABOUT�THE�THEORY�AND�
PRACTICE�OF�NUCLEAR�ENERGY�TO�CURIOUS�
VISITORS�

5HE�SOFTWARE�USED�WAS�
DEVELOPED� IN� ���MONTHS�BY�%ISTANCE�
-EARNING�4YSTEMS
�AS�PART�OF�A�
SYSTEM�WHICH� IS�TO� REPLACE�THE�
TRADITIONAL�SLIDES�AND� PROJECTORS�
WHICH�/UCLEAR�&LECTRIChS�GUIDES� USE�
AT�THE�MOMENT�AND�WHICH� ARE� i PRONE

*PND>�H<B<UDI@�@H@MB@N
5HE�MUSICAL�AMONGST�YOU�WILL� BE�
FASCINATED�TO�LEARN�OF�THE� IMMINENT�
LAUNCH�OF��<;<9-��<:1+��THE�MUSIC�
TECHNOLOGY�MAGAZINE�

$OMING�FROM�'UTURE�1UBLISHING
�
THE�SAME�STABLE�THAT�PRODUCES�OUR�
OWN� ILLUSTRIOUS�TOME
�THE�MAGAZINE�
WILL�DEAL�WITH� ALL� ASPECTS�OF�MODERN�
TECHNOLOGY� IN�THE�MUSIC�WORLD��
COMPUTERS�	INCLUDING�THE�"MIGA

�
SOFTWARE
� SYNTHS�AND� SO�ON��5HE�TITLE�
WILL� BE�EDITED� BY�#OB�8ADE�WHO
� AS�
MANY�OF�YOU�NO�DOUBT� REMEMBER
�WAS�
THE�FIRST�EDITOR�OF�"MIGA�4HOPPER�

5HE�FIRST� ISSUE�OF�'UTURE�.USIC�
GOES�ON�SALE� ���0CTOBER�FOR�^�����

TO�BREAK�DOWN�OR�BECOME�JAMMEDj ��
5HIS
� OF�COURSE
� IN� NO�WAY�REFLECTS�THE�
QUALITY�OF�THE�COMPONENTS�USED� IN�
THE� REACTORS�THEMSELVES�

*NITIALLY�THE�NEW�MACHINES�ARE�TO�
BE�PLACED� IN�THREE�NUCLEAR�PLANTS��
8YLFA� IN�"NGLESEY
�5RAWSFYNYDD� IN�
/ORTH�8ALES
� AND�)EYSHAM� IN�
-ANCASHIRE��5HEY�ARE�TO�BE�PRESENTED�
TO�THE� REMAINING�NINE�POWER�STATIONS�
IN�THE�FUTURE�

5HE�TWELVE�SITES�BETWEEN�THEM�
RECEIVED� ���
����VISITORS� LAST�YEAR��
5HIS�YEAR�THE�FIGURES� IS�EXPECTED�TO�
BE����
���
� SO�$%57�SHOULD� BE�
GETTING�PLENTY�OF�EXPOSURE�

#LIG�$?LG;HS�QCNB�=BCJM

"�(ERMAN�BASED�DISTRIBUTOR�IS�
OFFERING�"MIGA�CHIPS�TO�DEALERS�AT�
ATTRACTIVELY�LOW�PRICES�

5HE�PRICE�OF�"MIGA�PRODUCTS� IN�
(ERMANY�HAVE� LONG�BEEN�THE�ENVY�OF�
"MIGA�USERS�� /OW�(RENVILLE�5RADING�
*NTERNATIONAL� IS�TO�SELL� PARTS�TO� 6,�
DEALERS
�WE�MAY�SOON�SEE�AN�
EQUALISATION�OF�PRICES�

(5*� SUPPLIES�A� NUMBER�OF�"MIGA�
CHIPS
� 3".�EXPANSIONS�AND�ASSORTED�
PERIPHERALS��"S�A�GUIDE�� A��.B�"GNUS�
CHIP�SELLS�FOR�^�����
� BUT�SUCH�
PRICES�DON�T� INCLUDE�7"5�OR�POSTAGE
�
AND�ARE�ONLY�FOR�COMPUTER�DEALERS�

(5*� O �����������������

�����.0'!#�"0-.
$OMMODORE�HAS�ANNOUNCED�HEAVY�PRICE�CUTS�FOR�THE�"�����RANGE�

5HE�"�����������	WITH� �.B�OF�3".� AND�A���.B�HARD�DISK
� HAS�GONE�
DOWN�FROM�^�
����TO�^�
�����5HE�"������������	WITH� A����.B�HARD�DRIVE
�
GOES�FROM�^�
����TO�^�
���
�WHILE�THE�"����5��������	WITH��.B�OF�3".
�
HAS�BEEN� REDUCED�TO�ONLY�^�
����AND�THE�"����5��������	WITH�A����.B�
HARD� DRIVE
�WILL� NOW�SET�YOU�BACK�A�MERE�^�
����
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*hM�JUST�WRITING�TO�FILL�YOU� IN�ON�
SOME�OF�THE�RUMOURS�WHICH�ARE�
CIRCULATING��%ID�YOU� KNOW�THAT�"TARI�
IS� RELEASING�ITS�'ALCON�NEXT�MONTH�
AND� IT�W ILL�BE�OVER�HERE�AT�
$HRISTMAS��5HE�RUMOURED�SPECS�ARE��
FULL�45�COMPATIBILITY
����BIT�
ARCHITECTURE
� %41�������PROCESSOR
�
���BIT���CHANNEL�SOUND
� ���
����
COLOUR�PALETTE�WITH���
����ON�
SCREEN
�COST�^����

5HE�RUMOURED�"MIGA������
SPECS�ARE�����BIT�ARCHITECTURE
�
����������.)Z
�A�SOCKET�FOR�THE�
������'16
��.B�'AST�3".�AND�
�.B�$HIP�3".
�EXPANDABLE�TO��.B�
$HIP�AND��.B�'AST�3".
�DEc
INTERLACER
�ONE�HIGH�DENSITY�FLOPPY�
	����.B
� AND�A���.B�HARD�DRIVE�OR�
TWO�)%�FLOPPIES��GRAPHICS�SPECS�
VARY�FROM� RUMOUR�TO�RUMOUR�� �FROM�
��
����COLOUR�PALETTE�WITH�����ON�
SCREEN�TO�)".�&�SPEC
� ���BIT�
PALETTE�WITH����
����COLOURS�ON�
SCREEN�	WE�HOPE
��$OST�^ 

5HERE�WILL�BE�A�NEW�FLAGSHIP�
RANGE
�THE�"MIGA�4TATION��5HE�FIRST
�
THE�"MIGA�����
�WILL�COME�WITH�
��.)Z������
��.B�'AST�3".

�.B�$HIP�3".
�UP�TO���.B�3".
�
DE�INTERLACER
�4$4*��
���.B�HARD�
DRIVE
�HIGH�DENSITY�FLOPPY
�DUAL���BIT�
AUDIO�UP�TO���,)Z
� ���BIT�AUDIO�UP�
TO���,)Z�THROUGH�ONE�CHANNEL�

5HE�"MIGA������SPECS�ARE�THE�
SAME�AS�THE������S�EXCEPT�FOR�
�.B�'AST�3".�AND��.B�$HIP
�
���.B�HARD�DRIVE
� HI�RES�COc
PROCESSOR�BASED�VIDEO�CARD�WITH�
�����X������RESOLUTION�AND���BIT�
COLOUR�FROM�A����BIT�PALETTE


EXPANDABLE�TO�FULL����BIT�
5HE�"MIGA������SPECS�ARE�THE�

SAME�AS�THE������S�EXCEPT�FOR��A�
5OWER�CASE
� ���.B�HARD�DISK
�FIVE�
���BIT�EXPANSION�SLOTS
� UP�TO�FOUR�
���j�)%�FLOPPIES�AND�TWO�����j�
FLOPPIES�FITTED� INTERNALLY�

8HAT�WORRIES�ME�IS�THAT�THE�
"TARI�'ALCON�SPEC�APPEARS�TO�BE�
BETTER�THAN�THAT�OF�THE�"MIGA�
"����
� ESPECIALLY�IN�THE�SOUND�
DEPARTMENT�� *�W ILL�BE�SICKENED�
OWNING�A�MACHINE�WHICH�COMES�
SECOND�BEST�TO�A�MACHINE�BUILT�BY�
THE�"MIGAhS�OLD�RIVAL��8EhRE�USED�TO �
THE�BEST�SO�MAKE�SURE�IT�STAYS�THE�
BEST��(ET�THE�MESSAGE�$OMMODORE�

4UPERB�MAGAZINE��(IVE�US�MORE�
NEWS�� -ONG�LIVE�THE�"����

"�$AMPBELL�
1ONTEFRACT

5HE�'ALCON�MAY�WELL� BE�ALL� SET�TO�
SWOOP�BEFORE�$HRISTMAS�BUT�AS�FAR�
AS� *hM�CONCERNED� IThS�ALREADY�TOO�
LITTLE�TOO� LATE�FOR�"TARI��8HOhS�GOING�TO�
DEVELOP�FOR�IT�THESE�DAYS�WHEN�ALL�THE�
MAIN� SOFTWARE�HOUSES� PULLED�OUT�OF�
THE�45�MARKET�WELL�OVER�A�YEAR�AGO �*�
SHOULDNhT �WORRY�� �JUST� LEAVE�THE�
'ALCON�TO�ALL�THE�DREAMERS�
.EANWHILE�THANKS�FOR�THE�MACHINE�
SPECS�� �THEY�TALLY�PRETTY�MUCH�WITH�
WHAT�WEhVE�HEARD�

!,2�)"��)2##"!
$ONGRATULATIONS��:OU�WERE�TAKEN� IN�

:OUR�ITEM� g)OT�/EW�"MIGASh�ON�
PAGE����OF��51/)� 0788-9�
	4EPTEMBER�����
�WAS�BASED�ON�A�
64&/&5�WIND�UP��5HE�ORIGINAL�
POSTING�ENDED�WITH�THE�WORDS�i *T

WAS�JUST�A�DREAM
�GUYSj �
4OMEWHERE�ALONG�THE�LINE
�THESE�
WORDS�GOT�CUT�AND�THE� RUMOUR�
SPREAD��"DMITTEDLY
� IT�ALL�SOUNDS�
FAIRLY�PLAUSIBLE�WITH� REFERENCES�TO �
NEW�CHIP�SETS�AND�,ICKSTART�
RELEASES
� BUT�IT �IS�MERE�SPECULATION�

*�THINK�YOU�SHOULD�CHECK�YOUR�
SOURCES�A�BIT�MORE�CAREFULLY�BEFORE�
PUBLISHING�

%R�"NDREW�$3�.ARTIN�
"SHTEAD

8E�STATED� CATEGORICALLY�THAT�WE�COULD�
NOT�VERIFY�THE�STORY�IN�THE�FIRST�
PARAGRAPH�� �WHAT�MORE�CAN�WE�DO �� �
PRINT� gDONhT �BELIEVE�ANY�OF�THE�
FOLLOWING�
� OR�HEADLINE� IT�WITH� g5WO�
NEW�COMPLETELY�FICTITIOUS�"MIGAS�
ANNOUNCED���h � *� AGREE� IT�DID� SOUND�
PLAUSIBLE
�THAThS�WHY�WE� RAN� IT�WITH�
THE�QUALIFIER�

��/$�&+�%�/!�!/&3"0
*N��51/)� 0788-9�LAST�MONTH
�YOU�
COULD�GET�A��.B�"����1LUS�WITH�
"������.B�HARD�DRIVE�FOR�^���
�YET�
A��.B�"����WITH���.� HARD�DRIVE�
COULD�BE�BOUGHT�FOR�ONLY�^�����
#ASICALLY
� IF�YOU�WANT�A�DECENT�
SYSTEM�WITH�ENOUGH�MEMORY�AND�
HARD�DRIVE�CAPACITY�TO�SUPPORT�A�
SINGLE�MAJOR�APPLICATION
�SUCH�AS�
WORD�PROCESSING
�YOUhD�BE�BETTER�TO�
SAVE�OVER�^����BY�GOING�FOR�THE�
"����� *N�OTHER�WORDS
�YOUhRE�GETTING�
A���.B�HARD�DRIVE�FOR�ONLY�^����� �
THE�CHEAPEST� *hVE�EVER�SEEN��AND�AN�
OFFICIAL�MODEL�AT�THAT�

'URTHER
�YOUR�MAGAZINE�SEEMS�
TO�HAVE�OVERLOOKED�THE�FACT�THAT�THE�
MAJORITY�OF�USERS�DONhT �NEED�TO�
UPGRADE�THEIR�MACHINE�BEYOND�
RECOGNITION�WITH����BIT�COLOUR
� �.B�
MEMORY
�MASSIVE�HARD�DRIVES�ETC
�
ETC�

0,
�THESE�WOULD�BE�NICE�� BUT�
MOST�PEOPLE�ONLY�USE�A�COUPLE�OF�
PROGRAMS� INTENSIVELY�� �FOR�WORD��
PROCESSING�FOR�EXAMPLE�� �AND�SO�A�
��.B�HARD�DRIVE�IS�PERFECTLY�
ADEQUATE��:OU�MAY� LOSE�A�NUMERIC�
KEYPAD�BY�GOING�FOR�THE�"���
�AND�
THE�"����IS�CERTAINLY� LESS�
EXPANDABLE
�BUT�IT �S �TRUE�TO�SAY�
MOST�PEOPLE�WONhT �MISS�THESE�
FEATURES�

*N� RETURN
�YOU�GET�SUCH�A�CHEAP�
HARD�DRIVE�	*hD� LIKE�TO�SEE�A�REVIEW�OF�
THE�DRIVE
� AND�FULL�SUPPORT�NOW�AND�
IN�THE�FUTURE�FROM�$OMMODORE��"S�
FAR�AS�*hM�CONCERNED
� *hD�GO�FOR�THE�
"���)%�MODEL�EVERY�TIME�

"NDREW�%UNBAR�
-EICESTER

*� AGREE
� THE�"���)%�DOES�SEEM�A�
GOOD�DEAL�� �ESPECIALLY�WHEN�YOU�
CONSIDER� IT hS� PROBABLY�MORE�
EXPANDABLE�THAN�FIRST�THOUGHT��"ND�
ONCE�THE�HARDWARE�FOR�THE�1$.$*"�
SLOT�STARTS�TO�APPEAR
� THE�NEW�^����
PRICE�FOR�THE�STRAIGHT�����WILL� SEEM�
EVEN�BETTER�VALUE�

- �-),!0
I� FEEL� *�MUST�WRITE�TO�YOU�REGARDING�
THE�"MIGA�1$�DEBATE�THAT�SEEMS

TO�OCCUPY�SOME�OF�YOUR�READERSh�
MINDS��"S� *� UNDERSTAND� IT
�THEY�
BELIEVE�THE�"MIGA� IS�UNDERSPECIFIED�
COMPARED�WITH�THE� gCHEAPh�1$S�
WHICH�CAN�BE�BOUGHT�FOR�AROUND�
^�
����TO�^�
�����8ELL
�THEY�MAY�
BE� INTERESTED�TO�READ�ABOUT�SOME�OF�
MY�EXPERIENCES�WITH�1$S�

*�BOUGHT�A���.)Z�����1$�WITH�
A�4UPER�7("�GRAPHICS�CARD�AND�A�
4OUND#LASTER�SOUND�BOARD�� &VEN�
WITH�ALL� THIS�EQUIPMENT�MY�1$�DOES�
NOT�RATE�MUCH�HIGHER�THAN�MY�
UNEXPANDED�"MIGA�������8HILST�
THE�MAIN�PROCESOR�IS�UNDENIABLY�VERY�
FAST
�THE�4UPER�7("�GRAPHICS�CARD� IS�
LARGELY�USELESS�AS� *�HAVE�NOT�SEEN�A�
PIECE�OF�SOFTWARE�THAT�USES� IT�� *T� IS�
DEFINITELY�INFERIOR�TO�THE�"MIGAhS�'AT

���3?�3I3D7�A8�@A�
&��G@67D�M�����
I:;5:�EGBBADFE�

:3D6I3D7�EBD;F7E
�
�%�E�AD�E5DA>>;@9�

"GNUS
�SO�BIT�MAPPED�GRAPHICS�
MANIPULATION�CAN�END�UP�AS�A�
PAINFULLY�SLOW�EXPERIENCE�� *N�
ADDITION
� *�AM�AWARE�OF�NO�1$S�
UNDER�^�
����WHICH�SUPPORT�
HARDWARE�SPRITES
�#0#S�OR�SCROLLING�
IN�ANY�FORM�

)OWEVER
�THE�"MIGA� IS�NOT�
PERFECT�� *T� REALLY�IS�SCREAMING�OUT�
FOR�A�FAST�PROCESSOR�AND�A�BIG�HARD�
DRIVE
� IF�ANYTHING�MORE�THAN�ARCADE�
GAMES�ARE�TO�RUN�EFFICIENTLY�

*N�MY�OPINION
� IF�YOU�HAVE�
^�
����TO�SPEND�ON�A�1$�YOU�WOULD�
BE�WELL�ADVISED�NOT�TO��#UY�AN�
ACCELERATOR�BOARD�AND�HARD�DRIVE�FOR�
YOUR�"MIGA�OR
� BETTER�STILL
�WAIT�FOR�
THE�NEW� g4UPER�"MIGASh� THAT�
$OMMODORE� IS�DEVELOPING�� �THEY�
SHOULD�DEFINITELY�PUT�AN�END�TO�ANY�
IDEAS�OF�THE�1$hS�SUPERIORITY�FOR�
YEARS�TO�COME�

3OBERT�/�%AVIS�
'AREHAM

%EPENDS�ON�WHAT�YOU�WANT�TO�USE�A�
1$�FOR�THOUGH
� DOESN�T� IT�3OBERT 

:OU�DONhT �BUY�1$S�FOR�THEIR�
GRAPHICS�OR�SOUND�CAPABILTIES�DO�
YOU �/O
�YOU�BUY�A�1$�FOR�WHAT� IT�
EXCELS�AT�� �AND�THAThS�THE�COST��
EFFECTIVE�NUMBER�CRUNCHING�OF�AN�
UNRIVALLED�UNIVERSE�OF�PRODUCTIVITY�
SOFTWARE�ON�A�MACHINE�THAThS�
INFINITELY�UPGRADABLE�

�*&$���+04"/0
"NY�THOUGHTS�ON�WHAT�*�SHOULD�DO � *�
WISH�TO�UPDATE�MY�"MIGA�����7�����
-OOKED�AT�THE�"�����8ASTE�OF�TIME��
"�����FAR�TOO�EXPENSIVE��5HE�
"�����"����
�JUST�NOT�SURE�� %O�*�
WAIT�OR�DO� *� BUY � *�VE�SEEN�A�"�����
FOR�^����BUT�DO�YOU�GET��.B�OF
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USE�TO�THE�VAST�MAJORITY�OF�YOUR�
READERS��.OST�OF�US�GET�BY�WITH�A�
FEW�INEXPENSIVE�PERIPHERALS�SUCH�AS�
A�PRINTER�OR�AN�EXTRA�FLOPPY�DRIVE�AND�
A�MEGABYTE�OF�3".�� *F�*� BOUGHT�ALL�
YOUR�i ESSENTIAL� BUYSj� *�WOULD�BE� IN�
DEBT�FOR�THE� REST�OF�MY� LIFE�

'URTHERMORE
�ALL�YOU�SEEM�TO �
DO� IN��51/)��6:>-9:�IS�ADVERTISE�
MANUFACTURERS�OF�EXPENSIVE�ADD�ONS�
RATHER�THAN�TRY�TO�ANSWER�THE�
QUESTIONS��:OU�ALSO�SEEM�TO�
CONCENTRATE�ON�THOSE�WHO�HAVE�THE�
MOST�MONEY�

'OR�EXAMPLE
�SOMEONE�WROTE�
TO��51/)��6:>-9:�ASKING�WHY�THEIR�
GENLOCK�WOULD�NOT�SUPERIMPOSE�
GRAPHICS�ON�TO�THEIR�VIDEOS��5HE�
OUTLAY�FOR�THE�ENTIRE�SET�UP�CAME�TO�
AROUND�A�THOUSAND�POUNDS�YET�9�DID�
NOT�KNOW�THAT�THE�GENLOCK�HAD�TO�
BE�CONNECTED�TO�THE�"MIGA��:ES
�
TE LL�ME�THAT�9�WAS�A�BEGINNER�ETC
�
BUT�IT�WONhT �WASH��5HE�FACT�IS�THAT

��8���4AG9:F�3>>�KAGD�
7EE7@F;3>�4GKE���
IAG>6�47�;@�674F�

8AD�F:7�D7EF�
A8�?K�>;87�

BEGINNERS�SHOULDNhT �BEGIN�WITH�SUCH�
A�SET�UP�� *�MEAN
� PEOPLE�DONhT � LEARN�
TO�DRIVE�IN�1ORSCHES
�DO�THEY �
'URTHERMORE
� 	THOUGH�*�CANhT �PROVE�
THIS�AS� *� DONhT �HAVE�THE�GENLOCK
�
SUCH� INFORMATION� IS�PRESENT�IN�THE�
MANUALS��5HIS�JUST�GOES�TO�PROVE�
THAT�SOME�PEOPLE�HAVE�MORE�MONEY�
THAN�SENSE�

.Y�PERSONAL�VIEW�IS�THAT� IF�
PEOPLE�HAVE�SUCH�GREAT�AMOUNTS�OF�
MONEY�THEY�CAN�GO�AND�GET�
PROFESSIONAL�SYSTEMS�ANALYSTS�TO �
SORT�OUT�THEIR�PROBLEMS�AND� LEAVE�
THE�PROBLEM�PAGES�TO�US�WISER
� BUT�
POORER
�MORTALS�

:OU�ALSO�PICK�ON�THOSE�WHO�
HAVE�ACQUIRED�OLD�PRINTERS
�ETC
�AND�
WHO�WOULD� LIKE�TO�USE�THEM�WITHOUT�
SPENDING�A�FORTUNE��.OST�USERS�DO�
NOT�HAVE�A�BOTTOMLESS�PIT�OF�MONEY�
FOR�WHAT� IS
� AFTER�ALL
�MAINLY�AN�
ABSORBING�HOBBY�

*� HOPE�YOU�WILL�TAKE�NOTE�AND�
CHANGE�YOUR�WAYS�BEFORE�YOUR�
EXCELLENT�MAGAZINE�BEFALLS�THE�SAME�
FATE�THAT�HAS�AFFLICTED�OTHERS��:OU�
NEED�TO�CUT�THE� REVIEWS�AND�START�
TELLING�PEOPLE�HOW�TO�GET�THE�MOST�
OUT�OF�WHAT�THEY�HAVE��5HE�TWO�
HUNDRED�TIPS�FEATURE�IN�THE�"UGUST�
ISSUE�WAS�A�GOOD�START��,EEP�IT�UP�

%AVID�-AMBERT�
(LASGOW

5HANKS
� %AVID��5HE� LAST�THING�WE�
WANT�TO�DO� IS�ADOPT�A� gRICH� BOYSh�
ATTITUDE
� BUT�GENLOCKS
� FOR�INSTANCE
�
ARE� PRETTY�EXPENSIVE� ITEMS�AND�ARE�
USED�FOR�SPECIALISED�PURPOSES��

THEY�RE�THEREFORE�NOT�USED� BY�THE�
MAJORITY�OF�"MIGA�OWNERS��5HE�FACT�
THAT�THEY�ARE�USED�BY�SOME
� OR�ARE�
GOING�TO�BE�USED� BY�SOME
�DOES�
NEED�ADDRESSING�THOUGH�

IT�S�MY�EXPERIENCE�THAT�PEOPLE�
ALWAYS�WANT�TO� LOOK�AT� IMPROVING�
THEIR�SET�UP�AS�WELL� AS�MAXIMISING�
WHAT�THEY�ALREADY�HAVE�� 4O�WE�HAVE�
TO�CATER�FOR�BOTH�THESE�NEEDS�� 4ORRY�
IF�YOU�THINK�WE�VE�GOT�THE�BALANCE�
WRONG�� �IThS�SOMETHING�WE�LL� LOOK�
INTO�

3&/�)��11� (0
5HANKFULLY� *� HAVE�ONLY�HAD�ONE�
SCRAPE�WITH�A�VIRUS�AND�THAT�
PROMPTED�ME�TO� INVESTIGATE�1%�AND�
SHAREWARE�ANTIDOTES��)OWEVER
�
HAVING�PLAYED�AROUND�WITH� #19<:%��
'-97#19<:
��):;-9�#19<:��144-9��
�77;+0)58176�AND��77;%�� *� AM�NOT�
SO�CONFIDENT�THAT� *�WOULD�KNOW�WHAT�
TO�DO�IF�*� FOUND�ANOTHER�

*� KNOW�THAT�NOT�ALL�
UNRECOGNISABLE�BOOTBLOCKS�ARE�
NECESSARILY�VIRUSES�AND� IT� IS�POSSIBLE�
WITH�THESE�PROGRAMS�TO� READ�THE�
BOOTBLOCKS�TO�SEE�IF�THERE�ARE�ANY�
TELL�TALE�MESSAGES�� *N�ADDITION
� IT� IS�
ALSO�POSSIBLE�TO�COMPARE�THE�BLOCKS�
WITH�KNOWN�VIRUSES� IN�THE�SUPPLIED�
LIBRARIES�

*�THINK�AN�ARTICLE�ON�THIS�
SUBJECT�WOULD�APPEAL�TO�MANY�OF�
�51/)� 0788-�S�READERS
�ESPECIALLY�
THOSE�WHO�DO�NOT�UNDERSTAND�THE�
SIGNIFICANCE�OF�VECTORS�SUCH�AS�
8ARM$APTURE
�$OOL$APTURE
�
$OLD$APTURE
�,ICK.EM1TR
�
,ICK5AG1TR
�%OLO�AND�4ENDLO
�AND�
WHY�AND�HOW�THEY�SHOULD�CHANGE� IF�
A�VIRUS�HAS�INFECTED�THE�"MIGA�

8HAT� IS�A� LINK�VIRUS 
�THE�
DIFFERENCE�BETWEEN�THE�WHOLE�
BOOTBLOCK�AND�BOOTBLOCK�CODE
�THE�
OFFSET�AND�THE�VALUE�OF�UNINSTALLING�
OR�ZEROING�THE�CHECKSUM �5HESE�ARE�
CURRENTLY�SOME�OF�LIFEhS�GREAT�
IMPONDERABLES�

5HANK�YOU�FOR�A�GREAT� READ�AND�
A�CONSTANT�SOURCE�OF�INFO�� *hVE�BEEN�
WITH�YOU�SINCE�ISSUE�ONE�AND�DO�NOT�
INTEND�TO�CHANGE�

1ETER�-ANGLEY�
1RESTON

7IRUSES
�VIRUSES��:EP
�GOOD� IDEA�FOR�
AN�ARTICLE�AND� *� CAN�T�THINK�WHY�WE�
HAVENhT�DONE�ONE�TO�DATE��5HE�ONLY�
VIRUS� *� EVER�CAME�ACROSS�WAS�ONE�
WHICH�MADE�MY�MOUSE�MOVEMENTS�
GO� IN�THE�OPPOSITE�DIRECTION�� �AND�A�
RIGHT�PILE�OF�FUN�THAT�WAS�

!&6�")" 1/,+& 0
i .AKE�YOUR�VERY�OWN�HANDY�
HARDWARE�ADD�ONS�WITH�THE�HELP�OF�
OUR�SPECIAL� PROJECTS�FEATURESj ��5HAT�
WAS�BACK�IN�THE�SNEAK�PREVIEW�
ISSUE
� REMEMBER 

*N� *SSUE���WE�HAD�AN�ARTICLE�ON�
AN�ANTI�CLICK�BOARD
�WHICH�WAS�A�
VERY�USEFUL�START��3EADING�THE�
ARTICLE
�ONE�WOULD�BE�MISTAKEN�FOR�
BELIEVING�THAT�WE�COULD� LOOK�FORWARD�
TO�MAKING�SOUND�SAMPLERS
�VIRUS

PROTECTORS
�.*%*� INTERFACES
�ETC
�
*NSTEAD�WEhVE�HAD�NOTHING��8HY 

*hM�NOT�SUGGESTING�THAT�YOU�RE�
EXPECTED�TO�DESIGN�AND�DEVELOP�
PROJECTS
�YOU�MADE�THAT�QUITE�CLEAR�
IN�THE�ANTI�CLICK�ARTICLE��)OWEVER
� IT�
STRIKES�ME�THAT�YOU�SHOULD�BE�AS�
COMPREHENSIVE�AS�POSSIBLE�WHEN� IT�
COMES�TO�BEING�i THE�ONLY�MONTHLY�
MAGAZINE�TOTALLY�DEDICATED�TO�THE�
SERIOUS�SIDE�OF�THE�"MIGAj �

4URELY�YOU�COULD� RUN�AN�ARTICLE�
ON�WHAT�APPEARS�TO�BE�AN� IDEAL�
PRODUCT�TO�TEST
�WHICH� IS�THE�
INTERFACE�MODULES�K IT�CURRENTLY�
AVAILABLE�FROM�4WITCHSOFT�

*T�DOESNhT �TAKE�TOO�MUCH�
IMAGINATION�TO�SEE�THE�POSSIBILITY�FOR�
PUBLISHING�READERS��ARTICLES�BASED�
ON�THE�USE�OF�SUCH�A�PRODUCT��0R�
DOES� IT 

"NTHONY�$ROXFORD�
.ERSEYSIDE

0,
�0,
�0,�� *� LIKE� IT�� -EThS�HEREBY�
KICK� IT�OFF�THEN�SHALL�WE 

3IGHT
� ANY� READERS�OUT�THERE�
WHOhVE�HOOKED�UP�THEIR�"MIGAS�TO�
ANY�SELF�ASSEMBLED� HARDWARE
�THEN�
WHY�NOT�WRITE�AND�TELL� US� HOW�YOU�DID�
IT �8EhLL� PAY�^���FOR�EACH�ONE�WE�
PRINT�

#UT�HERE�S�WHAT�YOU� SHOULD�DO��
4END�A�PHOTO�OR�TWO�OF�THE�SET�UP�
ALONG�WITH�A������WORD�DESCRIPTION�
OF�WHAT�YOU� BOUGHT
� HOW�MUCH� IT�
COST
� HOW�YOU� FITTED� IT
� HOW� LONG� IT�
TOOK�AND�WHAT� IT�DOES�	PREFERABLY�
EITHER�ON�DISK�OR�TYPED
�

5HEN� STICK� IT�ALL� IN� A�BAG�AND�
POST� IT�TO��"MIGA�1ROJECTS
� "MIGA�
4HOPPER
� ��
�.ONMOUTH�4T
� #ATH�
#"���#8

���/�BDA<75FE��
-7�>>�B3K�M���8AD�

735:�A@7�I7�BD;@F�

01�6�1%"/"�#,/"3"/
$ONGRATULATIONS�ON�GETTING�THE�
LATEST�ISSUE�OF��51/)� 0788-9�ON�
SALE� IN�)ONG�,ONG�TWO�WEEKS�EARLIER�
THAN�EVER�BEFORE��&VEN�AT�A�PRICE�OF�
),����	^����
� I T hS�ALWAYS�BEEN�
WORTH�WAITING�FOR��5HE�REDUCED�WAIT�
CHEERED�ME�UP�AFTER�MOURNING�THE�
DEATH�OF�THE������5HANKS�
14�5HANKS�FOR�$HRIS�1ATTEN�

1ETE�"LEX�
,OWLOON

(LAD�TO� HEAR�WEhRE� REACHING�SUCH�FAR�
AND�WIDE� PLACES
�1ETE��8E�HAD�THAT�
$HRIS�1ATTEN� IN� #ATH� FOR�A�WHILE�BUT�
DECIDED�TO�UPGRADE�� ,EEP�HIM�FOR�AS�
LONG�AS�YOU�WANT�WITH�OUR�BLESSING�

02$$"01&,+0
"T�THIS�PRECISE�MOMENT� IN�TIME
� *�
THINK�THAT�YOUR�MAG�IS�THE�BEST

"NDY�4TORER
� FORMER�&AST�&NDERS�STAR�
	LEFT
�AND� %IRTY�%EN
�CURRENT�"MIGA
4HOPPER�EDITOR�	RIGHT
�� i"RE�THEY�BY�ANY�
CHANCE� RELATED j� ASKS�4IMON�2UANTRILL

)AVE�YOU�NOTICED�THE�PAGE���FELLA�
LOOKS� REMARKABLY� LIKE�%IRTY�%EN 

4IMON�2UANTRILL�
4UFFOLK

1AGE���FELLA
�ME �� �$OR�#LIMEY�GUV�

THING�EVER�TO�HIT�THE�"MIGA�SCENE�
AND�THE�SHELVES�OF�8)�4MITHS�

)OWEVER
� �� HAVE�A�FEW�
SUGGESTIONS�TO�MAKE�YOUR�MAG�EVEN�
BETTER���

8HY�DONhT �YOU� INCLUDE�A�LIST�OF�
BULLETIN�BOARDS�� *�MEAN
� THERE�S�
BOUND�TO�BE�HUNDREDS�OF�SYSOPS�OUT�
THERE�SEEKING�A�MENTION
�AND� *�
PERSONALLY�WOULDNhT �MIND�SHELLING�
OUT�AN�EXTRA�FEW�PENCE�FOR�THIS�
SERVICE�

"LSO
�THERE�APPEARS�TO�BE�A�
LACK�OF�1%�GAME�REVIEWS�� *� KNOW�
THAT�YOU�HAVE�A� i NO�GAMESj� POLICY
�
BUT� *� HAVE�BEEN�BROUGHT�UP�WITH�THE�
FACT�THAT�1%� INCLUDES�EVERYTHING�
FROM�)EX�EDITORS�TO�DEMOS
� AND�
WHEN�YOU�SAY�THAT�YOU�REVIEW�1%
�
THA ThS�WHAT� *�WANT�TO�SEE�

*�M�NOT�SAYING�THAT�YOU�SHOULD�
REVIEW�COMMERCIAL�GAMES�THOUGH
�
BECAUSE�SOME�OF�THEM�AREN�T�WORTH�
THE�DISKS�THEY�RE�BUNGED�ON
�BUT�1%�
IS�1%��5HANKS�FOR�LISTENING�

/EIL� #OOTHMAN�
$ARLISLE

*� THINK�WE�COULD�TAKE�ON�THE� IDEA�OF�
BULLETIN�BOARDS�YOU�MENTION�� �ANY�
4YSOPS�OUT�THERE�WANTING�PUBLICITY�
JUST�SEND�YOUR�DETAILS�TO� g#AUD�
BEYOND�BELIEF
�"MIGA�4HOPPER
� ��
�
.ONMOUTH�4T
� #ATH� #"���#8�AND�
WE�LL� PRINT� gEM�FREE�� .AKE� SURE�YOU�
INCLUDE�THE�BAUD� RATES
� THE�CHARGES�
	IF�ANY

� THE�ON�LINE�TIMES�AND�YOUR�
SPECIAL� INTEREST�AREAS�� 3EMEMBER
�
WE�WONhT�EVEN�CONSIDER�ANYTHING�THAT�
SMACKS�OF�PIRACY�

#UT�AS�FOR�1%�GAMES�� �THE�
ANSWER�IS�NO��8EhRE�JUST�NOT�
INTERESTED� IN�WASTING�THE�SPACE�

6,2�$,1���3&"4��
4"))�0"+!� &1�1,�� �
"NDY�4TORER
�5ALKING�4HOP
�
"MIGA�4HOPPER
� �� �.ONMOUTH�
4T
� #ATH� #"���#8�
(O�ON�� � �BE�A� PART�OF�THE �
INTERNATIONAL�"MIGA�8ORLD�

�� � � ".*("�4)011&3�l �*446&� ��� l �0$50#&3� ����
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)*�+-*�' (�
0 H�S� IS
�QUITE�SIMPLY
�THE�BIGGEST�SECTION�

OF��51/)��6:>-9:�THAT�WE�HAVE�EVER�
PRINTED�����PAGES�CHOCK�FULL�OF�YOUR�
PROBLEMS�AND�THEIR�SOLUTIONS��5HE�REASON�

BEING�THAT�THOSE�PROBLEMS�JUST�KEEP�FLOODING�IN
�
AND�SOMEONE�HAS�TO�SORT�THEM�OUT�

#UT�THIS�MONTH
� BECAUSE�I T hS�A�SPECIAL�EDITION�
OF��51/)��6:>-9:�� WEhVE�DECIDED�TO�DO�THINGS�A�
LITTLE �DIFFERENTLY��8EhVE�DIVIDED�THE�WHOLE� LOT�UP�
INTO�THE�MAJOR�AREAS� IN�WHICH�THE�"MIGA� IS�USED��
BEGINNERS�QUERIES
�HARD�DRIVES
�MEMORY
�
"MIGA%04
�VIDEO
� DESKTOP�PUBLISHING�AND�WORD�
PROCESSING
� PROGRAMMING�AND�PRINTERS�� *N�EACH�
SECTION�YOUhLL�FIND�ANSWERS�TO�THE�MOST�COMMON�
PROBLEMS�FOUND�IN�THAT�CORRESPONDING�FIELD�

*N�ADDITION
�EACH�SECTION�BEGINS�WITH� ITS�OWN�
EASY�TO�USE�FLOW�CHART��4OME�OF�THESE�ARE�
TROUBLE�SHOOTING�GUIDES
�ENABLING�YOU�TO�TRACE�
THE�CAUSE�OF�AN�ERROR�QUICKLY�AND� INTUITIVELY


OTHERS�GIVE�A�GUIDE�TO�THE�EQUIPMENT�YOU�WILL�
NEED� IN�ORDER�TO�ACHIEVE�PARTICULAR�RESULTS��5HESE�
FLOW�CHARTS�OFFER�INFORMATION�IN�AN� INDISPENSIBLE
�
gAT�A�GLANCEh� FORMAT�WHICH�WE�HOPE�YOUhLL�TURN�TO �
TIME�AND�TIME�AGAIN�

"T�ANY�RATE�THIS��51/)��6:>-9:� 8-+1)4��W ILL�
BE�ONE�TO �KEEP�HANDY��8HO�KNOWS�WHAT�
PROBLEMS�MIGHT�BESET�YOU�IN�THE�FUTURE �"ND�
WOULDN�T�IT�BE�NICE�TO�KNOW�THAT�YOU�ALREADY�
POSESSED�THE�SOLUTIONS 

"S�USUAL�WEhVE�CALLED�UPON�A� LARGE�VARIETY�OF���
EXPERTISE�TO�PUT�TOGETHER�THESE�PAGES��/O�ONE�IN�
THE�"MIGA�WORLD�CAN�KNOW�ALL� THE�ANSWERS�� �THE�
MACHINES�THEMSELVES�AND�THEIR�SOFTWARE�ARE�FAR�
TOO�COMPLICATED�FOR�THAT�� �SO�I T hS�AS�WELL�THAT�WE�
HAVE�EXPERTS� IN�EVERY�CONCEIVABLE�AREA� RELATED�TO �
THE�MACHINE�

8E�HAVE�8ILF�3EES�PAVING�THE�WAY�FOR�
BEGINNERS
�5OBY�4IMPSON�OFFERING�ADVICE�TO

PROGRAMMERS
�.ARK�4MIDDY�ELUCIDATING�
"MIGA%04�AND� RECALLING�FACTS�ABOUT�MEMORY
�+EFF�
8ALKER�OFFERING�WORDS�OF�WISDOM�ON�WORD�
PROCESSING
�DESKTOP�PUBLISHING�AND�PRINTERS
�(ARY�
8HITELEY�MAKING�THINGS�CLEAR�WITH�VIDEO
� AND�
+ASON�)OLBORN�GETTING�YOUR�HARD�DRIVES�BACK�ON�
THE�ROAD�

/EXT�MONTH�WEhLL�BE� RETURNING�TO�OUR�USUAL�
�51/)��6:>-9:�FORMAT
�SO�KEEP�THOSE�QUESTIONS�
COMING��/O�PROBLEM�IS�TOO�SIMPLE
� NO�PROBLEM�
TOO�SERIOUS�� �WEhRE�HERE�TO�OFFER�THE�BALM�OF�
REASON�TO�YOUR�TROUBLED�BROWS�

$HEERS


* F�YOU� SEND� IN�A�QUESTION�FOR�THE�"MIGA�"NSWERS�EXPERTS
� PLEASE�FILL�
IN� AND� INCLUDE�THE�FORM�BELOW�	OR�A�PHOTOCOPY� IF�YOU�DONhT �WANT�TO�
CUT�UP�YOUR�MAGAZINE
��"ND�PLEASE� ALSO�MAKE�SURE�THAT�YOU� INCLUDE�
ALL�THE� RELEVANT�DETAILS�� �VERSION�NUMBERS�OF�SOFTWARE�AND� SO�ON�� �

SO�THAT�WE�HAVE�THE�BEST�CHANCE�OF�HELPING�YOU�� 4END�YOUR�FORM�AND�
QUESTION�TO��"MIGA�"NSWERS
�"MIGA�4HOPPER
� ���.ONMOUTH�4TREET
� #ATH�
#"���#8�� 4ORRY
�BUT�WE�CANNOT�PERSONALLY�REPLY�TO�ANY�QUESTIONS�� �EVEN�
IF�YOU� INCLUDE�AN�4"&�

/AME�� @@@@@@� @@@

)ARD�D ISK �@@@@.B�AS�%)@@��.ANUFACTURER�

&XTRA�3".�FITTED�� �TYPE
�SIZE�IN�.B�AND�MANUFACTURER�

%ETAILS�OF�ANY�OTHER�HARDWARE�WHICH�COULD�HELP�US�TO�ANSWER�YOUR�QUESTION�

"DDRESS�

/OW
�USE�THIS�SPACE�TO�DESCRIBE�YOUR�PROBLEM
� INCLUDING�AS�MUCH� RELEVANT�

INFORMATION�AS�POSSIBLE��1LEASE�CONTINUE�ON�A�SEPARATE�SHEET� IF�NECESSARY�

:OUR�MACHINE�

"���� o � "�����o

"����� o � "�����o

"PPROXIMATE�AGE�OF�MACHINE��

" ����o

,ICKSTART�VERSION�	DISPLAYED�AT�THE� gINSERT�8ORKBENCHh� PROMPT


����o � ����o � ��X�o

8ORKBENCH�REVISION�	WRITTEN�ON�THE�8ORKBENCH�DISK


����o � ����o � ������o � ��X�o �

1$#�REVISION�	IF�KNOWN
��%O�NOT�TAKE�YOU�MACHINE�APART�JUST�TO�LOOK�

FOR�THIS�� @@@@@@@@@@@@@

5OTAL�MEMORY�FITTED�	SEE�"7"*-�IN�4HELL�FOR�����8ORKBENCH
� @@@@@@@

$HIP�MEMORY�AVAILABLE� 	SEE�"7"*-�IN�4HELL
� @@@@@@@@@@@@@@@@@@@@@@@

"GNUS�CHIP�	IF�KNOWN
@@@@@@@@@@@@@@@@@@@@@

&XTRA�DRIVE����	���j�� �� � j 
�AS�%'@@��.ANUFACTURER@@@@@@@@@@@@@@@@

&XTRA�DRIVE����	���j �� �� � j 
� AS�%'@@��.ANUFACTURER@@@@@@@@@@@@@@@@
"4���
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5HE�SCRIPT�FILE� IS�THEN�EXECUTED�BY�
SPAT
� AND�THE� RELEVANT�FILES�WILL� BE�
PROTECTED�

+,��!!/"00&+$�
)OW�CAN� *� TRY�AND� RUN�
"MIGA%04�COMMANDS�
FROM�"3EXX �*hVE�TRIED�
"%%3&44�".*("%04�

AND�"%%3&44�%04
�BUT�*T�ALWAYS�
SEEMS�TO�TELL�ME�i HOST�ENVIRONMENT�
NOT�FOUND�j�8HAT�IS�THE�NAME�OF�THE�
ENVIRONMENT�THAT�IS�TO�BE�ADDRESSED�
TO�EXECUTE�"MIGA%04�COMMANDS�
AND�HOW�DO�YOU�GO�ABOUT�DOING�IT 

%OUGLAS�#EALEY�
-ANCS

5HE�NAME�FOR�THE�ENVIRONMENT�TO�
ADDRESS� IS� i$0.."/%j�AND�YOU�
ADDRESS� IT�AS�FOLLOWS���

�>>L?MM�  ,**�+!

�= �=IJS �� @CF?H;G?� �NI �� '

>?MNCH;NCIH:>CL

5HIS� PREVIOUS�EXTRACT
�WITH�THE�
VARIABLE� iFILENAMEj� BEING� iC�DIRj� AND�
THE�VARIABLE� iDESTINATION@DIRj� BEING�
i RAM�j�WILL� SEND� iCOPY�C�DIRTO� RAM�j�
TO�"MIGA%04��5HIS�WORKS�BY�SENDING�
ANYTHING�THAT� IS�SURROUNDED� BY�
QUOTES�DIRECTLY�TO�THE�ENVIRONMENT�
BEING�ADDRESSED�AND�ANYTHING�THAT�IS�
NOT�SURROUNDED� BY�QUOTES� IS�A�
VARIABLE�OR�EXPRESSION�THAT�IS�TO� BE�
SENT��5O�GO�BACK�TO�3EXX�COMMANDS
�
SIMPLY�TYPE�

�""0#11� 0#66

5HEN� CONTINUE�YOUR�3EXX�SCRIPT�AS�
NORMAL�� )APPY�ADDRESSING�

+,�!&"1�#,/��$+20�
8HO�IS�"GNUS �8HY�IS�
SHE�GETTING�FATTER�AND�
FATTER �"RE�1AULA�AND�
%ENISE�SISTERS 

8HAThS�ENHANCED�ABOUT�THE�&$4 
(ARY� LLMOOR�

4TOKE�ON�5RENT

*NCREASING�DEMAND�FROM�THE�USERS�OF�
"MIGAS�FOR�GREATER�HARDWARE�
CAPABILITY�HAS� LEAD�$OMMODORE�TO�
UPDATE� ITS�MACHINE�TO�COPE�WITH�
THESE�NEEDS��5HE�"GNUS�CHIP�WAS�
UPDATED�TO�ENABLE�THE�USER�TO�HAVE�
MORE� iCHIP��MEMORY�	MEMORY�USED�
FOR�STORING�SAMPLES
�GRAPHICS�ETC
��
5HE�NEWER�"GNUS�CHIPS�WERE�BIGGER
�
WITH�MORE�$HIP�MEMORY�AVAILABLE
�
HENCE�THE�TERM� 'ATTER�"GNUS��8HILE�
THE�"GNUS�CHIP�WAS�BEING�
SUPERSEDED� BY�LARGER
�MORE�POWERFUL�
CHIPS
� THE�OTHER�CHIPS
� %ENISE�AND�
(ARY�WERE�UPDATED�� %ENISE� IS�THE�
SCREEN�HANDLING�CHIP�� *T�DEALS�WITH�ALL�
THE�SCREEN� RESOLUTIONS�AND�GRAPHIC�
MODES��5HIS�CHIP�WAS�UPDATED�TO�THE

&$4�VERSION� BY�THE�ADDITION� OF�SOME�
MORE�SCREEN�MODES�SUPER�HIGH�RES
�
1RODUCTIVITY�AND�A� LOAD�MORE��5HIS�
WAS�BECAUSE�THE�AVERAGE�USER�WAS�
EXPECTING�BETTER�RESOLUTIONS�THAN�THE�
STANDARD�ONES�THAT�THE�EARLIER�
%ENISE�CHIP�OFFERED��1AULA�DEALS�WITH�
AL��THE�SOUND�OF�THE�"MIGA�AND�THE�
DATA� RECEIVED�FROM�THE�DISK�DRIVES�
AND� INPUT�OUTPUT�PORTS�

#2))�,#�"51/�0�
* hM�USING�"MIGA�
#ASIC�ON�MY�"MIGA�
����AND� *�AM�HAVING�
DIFFICULTY�SAVING�FILES��

"�BOX�APPEARS�FOR�ME�TO�TYPE� INTO
�
BUT�THE�"MIGA�SPURTS�UP�A� REQUESTER�
SAYING�i7OLUME�&XTRASL��� IS�FULLj
*hVE�TRIED�PUTTING�BLANK�FORMATTED�
DISKS� IN�THE�DRIVE�WHERE�THE�EXTRAS�
DISK�WAS
� BUT�THE�COMPUTER�JUST�
SAYS�i PLEASE�REPLACE�VOLUME�
&XTRASL��� IN�ANY�DRIVEj� *S�THERE�ANY�
WAY�IN�WHICH� *�CAN�GET�ROUND�THIS�
PROBLEM
�WITHOUT�HAVING�TO�DELETE�
FILES�FROM�MY�EXTRAS�DISK 

3�8INTER�
3HYLL

:ES
� THERE� IS��8HEN�YOU�TYPE�THE�
NAME�OF�THE�FILE�YOU�WISH�TO�SAVE� IN�
THE�BOX
�YOU�HAVE�TO�STATE�THE�PATH�
WHERE�YOU�ARE�SAVING�IT��5HE�1ATH�
MEANS�WHERE�THE�FILE� IS�TO� BE�FOUND��
"N�"MIGA%04�DISK�IS�STRUCTURED� INTO�
DRAWERS�WHICH�ARE�ORDERED� INTO�A�
HIERARCHY��"�DRAWER�ON�A�DISK�MAY�
CONTAIN�FILES�OR�OTHER�PROGRAMS
�BUT� IT�
MAY�ALSO�CONTAIN�ANOTHER�DRAWER�� 'OR�
EXAMPLE
� IF�THE�FILE� iMYPROGj� IS� IN�THE�
DRAWER� �BASICFILESj�WHICH� IS�ON�THE�
DISK�i PROGRAMSj� 'ROM�"MIGA#ASIC
�
YOU�WOULD�TYPE�THE�FOLLOWING�TO� LOAD�
THE�FILE� iMYPROGj ���

FI;>� '

�JLIAL;GM�<;MC=@CF?M�GSJLIA�

*F�YOU�BREAK�THIS�STATEMENT�DOWN
�
YOU�WILL� SEE�THAT�THE�DISK� IS�CALLED�
i PROGRAMS�j� REMEMBER
�WHEN�YOU�
TYPE�THE�DISK�NAME� IN
�YOU�HAVE�TO�
PUT�A�COLON�AT�THE�END�TO�TELL�THE�
COMPUTER�THAT�YOU�ARE� REFERRING�TO� A�
DISK�AND�NOT�JUST�A�DRAWER�� /EXT
� YOU�
WILL� SEE�THAT�THERE� IS�A�SLASH� SIGN� i� j�
SEPARATING�THE� iBASICFILESj� DRAWER�
FROM�THE� iMYPROGj�FILENAME��"�SLASH�
SIGN�WORKS�BY�INDICATING�TO�THE�
COMPUTER�THAT�THE�NEXT�NAME�YOU�ARE�
GIVING� IS� INSIDE�THE�DRAWER�BEFORE�THE�
SLASH�SIGN��5HIS�EXAMPLE�OF�ANOTHER�
PATH� SHOWS�THE�STRUCTURE�METHOD�

>@, �>L;Q?LF�>L;Q?L��� ' �

>L;Q?L� � @�F?H;G?

5HE�EXAMPLE�SHOWS�THAT� gFILENAME�� IS�
IN� gDRAWER�h 
� gDRAWER�h� IS� IN�
gDRAWER�h 
� gDRAWER�h� IS� IN� gDRAWERLh 
�
gDRAWERLh� IS�ON�DISK� gDF0h�

4O
�FOR�EXAMPLE
� IF�YOU�WANT�TO�
SAVE�YOUR�FILE�ON� A�DISK�WHICH�YOU�
HAVE�PREVIOUSLY�NAMED� gPROGRAMSh

AND�YOU�WANT�TO�SAVE� IT�IN�THE�
gBASICFILESh� DRAWER�OF�THAT�DISK�	THAT�
YOU�HAVE�CREATED� ALSO
�THEN�TYPE�THE�
FOLLOWING�INTO�THE�"MIGA�#ASIC�
WINDOW�

0;P?� �-LIAL;GM�� ' �

<;MC=@CF?M�*S-LIAL;G�

0 �/1��/1�
*� USE�MY�"MIGA�����
MAINLY�FOR�GRAPHICS
�
WITH���)16;��#��"S�MY�
PASSION�FOR�DRAWING�

HAS� INCREASED
� *�DECIDED�TO�GO�FOR�A�
MONITOR
� POSSIBLY�THE�1HILIPS������
.KLL�� *�WAS� LATER�TOLD�BY�A�FRIEND
�
THAT� *�WAS�BETTER�OFF�GETTING�A�57�
WITH�A� gSCARTh�SOCKET�ON� IT��8HAT�
BENEFITS�WILL�A� gSCARTh�SOCKET�GIVE�
ME�AND�WHAT�DO�THEY�DO 

#EN�1EATSFIELD�
&SSEX

"�SCART�SOCKET�ON�A�57� IS�A�SOCKET�
THAT�ALLOWS�DIRECT�ACCESS�TO�THE�TUBE�
OF�A�57�FOR�A�COMPUTER��5HIS�
BYPASSES�ALL�THE�TUNING�CIRCUITRY
�THUS�
GIVING�A�CRISPER�IMAGE�� &VEN�THOUGH�
THE�QUALITY�IS� USUALLY�A� LOT�BETTER�THAN�
A�CONVENTIONAL�57
�THE� IMAGE� IS�NOT�
AS�CRISP�AS�WHAT�YOU�WOULD�SEE�ON�A�
MONITOR
� LIKE�THE�1HILIPS������.KLL��
5HE�MAIN� PROBLEM�TO� LOOK�OUT�FOR�IS�
THAT�EVEN�THOUGH� A�SCART�SOCKET�IS�
SUPPOSED�TO�BE�A�STANDARD
� 	SET�BY�
1HILIPS
�NOT�EVERY�MANUFACTURER�
STICKS�TO�THIS�STANDARD
� OFTEN�
DEVIATING� IN�THE�WIRING�OF�THE�SOCKET��
*N�THESE�CASES
� A� LEAD�WOULD� HAVE�TO�
BE�MADE�UP
�WHICH�WOULD�COST�MORE�
THAN�A�STANDARD� SCART�LEAD��5HE�
BONUS�YOU�DO�GET�BY�BUYING�A�MONITOR�
57
� IS�THAT�WHEN�YOU�GET�TIRED� OF�
ZAPPING�ALIENS
�YOU�CAN�JUST�FLIP�OVER�
TO�A�57�CHANNEL��:OU�WILL� OF�COURSE�
NEED�AN�AERIAL�

#,/*�1�
*� AM�NEW�TO�"MIGAS�
AND� *�DONhT �KNOW�
MUCH�ABOUT�THE�WAY�
THEY�WORK��0NE�

MANUAL�STATED�THAT�IT�NEEDED�A�
BLANK�FORMATTED�DISK�TO�SAVE�TO��
8HAT�DOES� IT�MEAN�TO�FORMAT�A�
DISK �8HY�DO�YOU�HAVE�TO�DO�THIS �
)OW�DO�YOU�DO�THIS 

"�-EIHLEY

'ORMATTING�A�DISK� IS�A�PROCESS�BY�
WHICH�THE�DISK� IS� PREPARED�TO� RECEIVE�
INFORMATION��0N�A�DISK�SURFACE
� THERE�
ARE� LOADS�OF�MICROSCOPIC�MAGNETIC�
PARTICLES�STREWN�ABOUT�IN�A� RANDOM�
MANNER�� 'OR�A�DISK�TO� RECEIVE�
INFORMATION
� THESE�PARTICLES�HAVE�TO�
BE� IN� A�UNIFORM�CONFIGURATION��:OU�
FORMAT�A�DISK�BY�PUTTING�IT�INTO�YOUR�
DISK�DRIVE
� AND�WAITING�FOR�AN� ICON�TO�
APPEAR�WHICH� HAS�THE�WRITING�
iDF0�    �� BELOW�IT��$LICK�ON�THIS�
ICON�WITH�THE� LEFT�MOUSE�BUTTON
� HOLD�
DOWN�THE� RIGHT�MOUSE�BUTTON�AND�
MOVE�THE�MOUSE�POINTER�UP�TO�THE

TOOLS�MENU�AND� SELECT� iFORMAT�DISKj�
BY�HOLDING�THE�RIGHT�MOUSE�BUTTON�
OVER�IT�AND� LETTING�GO��:OU�WILL� BE�
ASKED�FOR�CONFIRMATION�OF�THIS�
PROCESS
� AND�ALL�THAT�YOU�HAVE�TO�DO�
IS�CLICK
�WITH�THE� LEFT�MOUSE�BUTTON�
ON� i0,�j�0F�COURSE�THE�DISK�MUST�BE�
WRITE�ENABLED�� �THIS�MEANS�CLOSING�
THE� LITTLE� BLACK�SLIDER�ON�THE�BOTTOM�
LEFT�HAND�CORNER�OF�THE�DISK��8HEN�
THE�SLIDER� IS�OPEN
� IE�YOU�CAN�SEE�
THROUGH�THE�HOLE
�THEN�THE�DISK�IS�
WRITE�PROTECTED
�WHICH�MEANS� IT�IS� NOT�
POSSIBLE�TO�WRITE�DATA�TO�THE�DISK�
:OU�SHOULD�MAKE�SURE�YOU�WRITE��
PROTECT�ALL� OF�YOUR�DISKS�WITH�
PROGRAMS�ON
� TO�ENSURE�YOU�DO�NOT�
ACCIDENTALLY�OVER�WRITE� IMPORTANT�
INFORMATION
� AND�ALSO�TO�ENSURE�THE�
DISK� IS�NOT�ATTACKED�BY�A�POSSIBLE�
VIRUS�

4%�1�
8HAT�ON�EARTH� IS�DF0
�
D F L
 �ETC � *� KEEP�ON�
BEING�EXPECTED�TO �
KNOW�WHAT�THEY�ARE
�

BUT�NEVER�REALLY�UNDERSTAND�
"#�(INNER�
,NUTSFORD

%F0� IS�THE�NAME�GIVEN�TO�THE�DISK�
DRIVE�NUMBER�ZERO
�OR�THE� INTERNAL�
DRIVE�� *T�STANDS�FOR�%RIVE�'LOPPY���
5HE�NUMBER�CAN� RANGE�FROM�ZERO�TO�
FOUR
� AS�THE�MAXIMUM�FLOPPY�DISK�
DRIVES�THAT�THE�"MIGA�SUPPORTS� IS���

8HEN�YOU� REFER�TO�THE�DRIVE
�DF0�
YOU�ALWAYS�PLACE�A�COLON� AT�THE�
END
� IN�THE�FORMAT� iDF0�j

�*,0��+$01
"FTER�READING�A�FEW�
ISSUES�OF�YOUR�
MAGAZINE
� *�AM�
THINKING�OF�GETTING�AN�

"MIGA�� *N�MANY�OF�YOUR�MAGAZINES�
YOU� REFER�TO�SOMETHING�CALLED�".04�
AND�".04��%�� *�WAS� IMPRESSED�WITH�
THE�GRAPHICS�SCREENSHOTS�THAT�YOU�
SHOWED
� BUT�*�WAS�CONFUSED��8HAT�
ACTUALLY�ARE�".04�AND�".04��% 

#�+OHNSTONE�
$HESHIRE

".04�IS�ACTUALLY�A� PROGRAMMING�
LANGUAGE�SIMILAR�TO�#ASIC�� *T� IS�AIMED�
AT�A� PERSON�WITH�AN� INTERMEDIATE�
LEVEL� OF�COMPETENCE�WITH� COMPUTERS
�
ALTHOUGH�THERE� IS� A�BEGINNER�S�
VERSION� OF�".04�CALLED�&ASY�".04�
WHICH� IS�A�FUN� AND�QUITE�VERSATILE�
LANGUAGE�FOR�A�BEGINNER�� #OTH�
VERSIONS�OF�".04�PROVIDE�A� POWERFUL�
LANGUAGE�FOR�ANY�USER
�GIVING�ACCESS�
TO�ALL�THE�"MIGA�S�FACILITIES
� INCLUDING�
SAMPLED�SOUNDS
� AND�BEAUTIFUL�
GRAPHICS�� *T� IS�A�SUPERB� LANGUAGE�FOR�
WRITING�GAMES�AND�DEMOS�� .Y�
COLLEAGUE�+ASON�)OLBORN�WRITES�A�
REGULAR�".04�COLUMN�FOR�"MIGA�
4HOPPER
� AND�HAS�DEALT�WITH� MANY�OF�
THE�FEATURES�".04�OFFERS�� -OOK�HIM�
UP�THIS�MONTH
� OR
� IF�YOU�WISH
�YOU�
CAN�BUY�BACK� ISSUES�TO� HAVE�A

�� ".*("�4)011&3�l �*446&� ���l �0$50#&3� ����
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%OES�ANYTHING�AT�ALL�GET�PRINTED "RE�YOU�GETTING�GARBAGE� 	OR�NOTHING
�OR�BEEPS
�WHEN�TRYING�TO �PRINT�A�GRAPHIC 

-/&+1"/�1/,2�)"�0%,,1&+$
"RE�THE�DIP�SWITCHES�SET�TO �THE�
CORRECT�EMULATION�FOR�THE�PRINTER�

DRIVER�YOU�ARE�USING 

"RE�YOU�GETTING�GARBAGE� 	OR�
EXTRANEOUS�CHARACTERS
�WHEN�TRYING�
TO �PRINT�TEXT
� OR�ARE�SOME�PRINT�STYLES�
	ITA LIC
�BOLD
�UNDERLINE
�AND�SO�ON
�

NOT�WORKING 

*S�A�MESSAGE�OR�
REQUESTER�DISPLAYED�
SAYING� gCANNOT�OPEN�

PRINTER�DEVICE��OR�WORDS�
TO �THAT�EFFECT

*S�A�MESSAGE�OR�
REQUESTER�DISPLAYED�

SAYING� gPRINTER�TROUBLE��
AND �OR�ASKING�YOU�TO�

CHECK�THE�PRINTER
� PAPER�
OR�CABLING

5HE�"MIGA�OR�
THE�SOFTWARE�
THAT� INITIATED�
THE�PRINTING�
PROCESS�HAS�

CRASHED��4EEK�
FURTHER�ADVICE

*S�THE�PRINTER�DRIVER�YOU� SELECTED�
IN�8ORKBENCH�1REFERENCES� IN�THE�

%&74��PRINTERSh�DIRECTORY 

1UT� IT� IN�THERE�AND�TRY�AGAIN

6NLESS�YOU�HAVE�REc
ASSIGNED�IT �TO �BE�
ELSEWHERE
�THE�%&74��
LOGICAL�DEVICE�IS �THE�
gDEVSh�DIRECTORY�ON�THE�
DISK�OR�HARD�DRIVE�
PARTITION�YOU�BOOTED�
FROM

4ET�THEM �
CORRECTLY�AND�TRY �

AGAIN

"RE�YOU�CERTAIN�YOU�ARE�USING�THE�
CORRECT� PRINTER�DRIVER�FOR�THE�

PRINTER�OR�EMULATION 

.OST�*#.�EMULATIONS�
DO�NOT�INCLUDE�AN�
ITA LIC �CHARACTER�SET

*S�THE�FILE� g%&74�� PRINTER�DEVICE�� PRESENT 

*S�THE�FILE� �%&74�PARALLEL�DEVICE�� PRESENT 

*S�THE�FILE� -�1ORT�)ANDLER��PRESENT 

$OPY�IT �FROM�YOUR�ORIGINAL�
8ORKBENCH�DISK�AND�TRY�AGAIN

6NLESS�YOU�HAVE� RE�ASSIGNED�IT �
TO �BE�ELSEWHERE
�THE�-�� LOGICAL�
DEVICE�IS�THE� g-h�DIRECTORY�ON�
THE�DISK�OR�HARD�DRIVE�PARTITION�
YOU�BOOTED�FROM

&ITHER�THE�PRINTERhS�
EMULATION� IS�NOT������

COMPATIBLE�OR�THE�PRINTER�
DRIVER�DOES�NOT�CATER�FOR�
TH IS �EXACT�EMULATION�
BECAUSE�IT � IS�TOO�OLD�OR�
MODERN��4EEK�FURTHER�

ADVICE

5HERE�ARE�A�LARGE�NUMBER�OF�1%�AND�
SHAREWARE�PRINTER�DRIVERS�AVAILABLE��
#UT�BEWARE
�*N�THEIR�IGNORANCE�SOME�
MICKEY�MOUSE�1%�LIBRARIES�ARE�
PASSING�OFF�A�DISK�FULL�OF�RENAMED�
&XTRAS�DRIVERS�AS�A�DISK�OF�NEW�
PRINTER�DRIVERS�FOR�SPECIFIC�PRINTERS

"RE�YOU�GETTING�EXTRA�FORM�
FEEDS�BETWEEN�PAGES�OF�A�
MULTIPLE�PAGE�DOCUMENT 

3EDUCE�YOUR�PAGE�SIZE�BY�AN� INCH�OR�SIX� LINES��3EMEMBER�THAT�
TOP�AND�BOTTOM�MARGINS
�HEADERS�AND�FOOTERS�ARE�ALL�INCLUDED�IN�

THE�TO TA L� LENGTH�OF�THE�PAGE

&DA4>7?�QCNB�KAGD�BD;@F7D��-:7F:7D�;F�E�FA�6A�I;F:�E53@@7DE
�6D;H7DE�
BD787D7@57E�AD�7H7@�D;44A@E
� 788�-3>=7D�E�9AF�F:7�3@EI7DE

4 5. �)&.

&(�$*�()

3EBOOT�AND�START�AGAIN
�
ONLY�TH IS�TIME�FEED�THE�
PAPER�IN�MANUALLY�AND�
MAKE�SURE�THE�PRINTER�
IS�SWITCHED�ON�AND�ONc
LINE��%OES� IT �PRINT�THIS�

TIME 

"RE�YOU�CERTAIN�THAT�YOU�ARE�USING�
THE�CORRECT�PRINTER�DRIVER�FOR�YOUR�

PRINTER�OR�EMULATION

%OES�THE�PRINTER�S�SELF�TEST�WORK 

&NSURE�YOUR�DIP�SWITCHES�ARE�
SET�TO �THE�CORRECT�EMULATION��
(IVEN�THE�CHOICE
�SELECT�&PSON�
OVER�*#.

5HERE�MAY�BE�A�FAULT�IN�THE�CABLE�OR�
THE�"MIGAhS�PARALLEL� PORT��4EEK�

FURTHER�ADVICE

'IND�IT
�PUT�IT �IN�THE� g%&74�PRINTERSh�
DIRECTORY
�MAKE�SURE�IT �IS�SELECTED�

�� IN�8ORKBENCH�1REFERENCES�AND�TRY �
AGAIN

'OR�&PSON���PIN�EMULATIONS�USE�AN�
&PSON9�DRIVER��'OR�&PSON����PIN�
EMULATIONS�USE�THE�&PSON2�DRIVER��
'OR�*#.�EMULATION�USE�THE�
$#.�.14�����DRIVER

#ROKEN�PRINTER

4O�WRITE�A�DETAILED� LE TTER�
TO ��40.(�!/677,9�AND�
WEhLL�DO�OUR�BEST�TO�

ANSWER�IT �AS�QUICKLY�AS�
POSSIBLE� IN�THE��40.(�

�5:>,9:�PAGE
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EMULATIONS
� BUT�	CURRENTLY
� NOT�
-ASER+ET�**1
� ***� OR�)*1�

#UT���� CUE�FANFARE���� )EWLETT��
1ACKARD�HAS�AT�LAST�REALISED�THAT�
MANY�"MIGA�USERS�OWN�)EWLETT��
1ACKARD�PRINTERS
� AND� *� THINK�YOUhLL�
SEE�"MIGA�PREFERENCES� PRINTER�DRIVERS�
FOR�THE�COMPLETE�%ESK+ET�AND�
-ASER+ET�RANGES�BEFORE�VERY�LONG
�AND�
MAYBE�EVEN�THE�1AIN6ETS�� %ON�T�
EXPECT�THEM�TO�BE�FREE
� HOWEVER�

$ANON�S�BUBBLE�JE T�PRINTERS�ARE�
WELL� SUPPORTED�WITH�"MIGA�PRINTER�
DRIVERS��5HE�#+�L0E
� #+�L0EX
� #+���
�
#+����
� #+����E
� #+����
� #+�����
AND�#+$�����ALL� HAVE�"MIGA�PRINTER�
DRIVERS�AVAILABLE�FROM�$ANON�
5ECHNICAL� 4UPPORT�	������������
��
$ANONhS� -#1� LASER�PRINTERS�ALSO� HAVE�
"MIGA�PRINTER�DRIVERS�

5HE� SAFEST�WAY�TO�CHECK� IF�A�
PRINTER�WORKS�WITH�THE�"MIGA� IS�TO�
PHONE�THE�MANUFACTURER�AND�ASK�

/OW�PRINTER�MEMORY��5HERE� ARE�
SOME�TYPES�OF�PRINTER�WHICH�DON�T�
PRINT�OUT�A� PAGE� LINE�BY�LINE
� THEY�
CREATE�THE�WHOLE� PAGE� IN�MEMORY�
FIRST
� AND�THEN� PRINT�THE�WHOLE�THING�
OUT� IN�ONE�GO��"LL� LASER�PRINTERS�WORK�
THIS�WAY
� AND�SO�DO�SOME� INKJET�AND�
THERMAL� PRINTERS�

5O�BE�ABLE�TO�CREATE�THE�WHOLE�
PAGE� IN�MEMORY
�THE�PRINTER�
OBVIOUSLY�NEEDS�SOME�MEMORY�� )OW�
MUCH�MEMORY�DEPENDS�ON�THE�SIZE�
OF�THE� PAGE�AND�THE� RESOLUTION� AT�
WHICH� IT� IS� BEING�PRINTED��5HE� LARGER�
THE�PAGE�AND�THE� LARGER�THE�
RESOLUTION
�THE�MORE�PRINTER�MEMORY�
IS� REQUIRED��5O�PRINT�A�PAGE�OF�"��
GRAPHICS�AT�����DOTS� PER�INCH�� �
WHICH� IS�A�BITMAP�OF��
����DOTS�WIDE�
BY��
����DOTS� HIGH�� �REQUIRES� AT�
LEAST����.B�OF�MEMORY�� *F�YOU�WERE�
DESKTOP�PUBLISHING�AND�WANTED�TO�
DOWNLOAD�SOME�FONTS�TO�BE�USED� ON�
THIS�PAGE�YOU�WOULD� REQUIRE�FURTHER�
MEMORY
� HENCE�THE� �.B�MINIMUM�
RECOMMENDATION�

*F�THE�PRINTER�ISNhT�A� gPAGE�PRINTERh�
THEN� IT� IS�THE�"MIGA�THAT�STORES�THE�
BITMAP
� AND�THEREFORE�THE�"MIGA�THAT�
REQUIRES�THE�MEMORY�� #UT�AS�THE�
PRINT�OUT� IS� BEING�SENT�TO�THE�PRINTER�A�
�STRIP�� AT�A�TIME
� AFTER�A� STRIP�HAS�
BEEN� PRINTED�THE�MEMORY� IT�HAS� USED�
CAN�GENERALLY�BE�OVERWRITTEN� BY�THE�
NEXT�STRIP
�MEANING�THAT�
SOPHISTICATED�PAGES�CAN�BE�PRINTED�
WITH�COMPARATIVELY�LITTLE�FREE�MEMORY�

)AVING�SAID�THAT
� IT�DOES�DEPEND�
A� LOT�ON� HOW�THE�SOFTWARE�THAT�IS�
DOING�THE�PRINTING�WORKS�� 'OR�SERIOUS�
APPLICATIONS�WORK��.B� IS�NEVER�
ENOUGH
� �.B� IS� A�MUCH�MORE�
COMFORTABLE�AMOUNT�OF�MEMORY�

&1�4,+�1�4,/(
*S�THE�$OMMODORE�
.14������PRINTER�
COMPATIBLE�WITH�THE�
"MIGA�����1LUS � *F�

SO
�WHERE�CAN� *�GET�A�CABLE 
*hVE�HAD�THE�PRINTER�THREE�YEARS
�

HAVING�BOUGHT�IT�WITH�A�$��
� AND�AS

*�HAVE�RECENTLY�BOUGHT�AN�"����1LUS�
AND�WORD�PROCESSING�SOFTWARE� *�
WOULD� LIKE�TO�USE�THE�PRINTER�� *hVE�
BEEN�TOLD�THAT�THERE� IS�NO�SUCH�
CABLE�AVAILABLE
� AND�EVEN� IF�THERE�
WAS� IT�WOULD�BE�SO�SLOW�AS�TO�BE�
ALMOST�USELESS�� *S�THIS�CORRECT 

1HIL�%ANIELS�
%EEPCUT
�4URREY

#AD�NEWS
� 1HIL��5HE�.14������WAS�
BUILT�SPECIALLY�TO�WORK�WITH�THE�$���
AND�THEREhS�ABSOLUTELY�NO�WAY� IT�CAN�
BE�CONNECTED�TO�THE�"MIGA�BECAUSE�
THE�.14������DOESNhT �HAVE�A�
STANDARD� 34����SERIAL� PORT�

)2 (6�!&-
*� HAVE�BOUGHT�SECONDc
HAND�A�4TAR�-$������
PRINTER�WITHOUT�
MANUAL�� $OULD�YOU�

PLEASE�PRINT�THE�CONFIGURATION�FOR�
THE�TWO�BANKS�OF�DIP�SWITCHES �"ND�
WHICH� IS�THE�BEST�PRINTER�DRIVER�TO�
USE �0H�YES
�AND�CAN�THIS�PRINTER�BE�
CONVERTED�TO�COLOUR 

"LEX�8ILLIAMSON�
'ALKIRK
�4COTLAND

$ALL�4TAR�5ECHNICAL�4UPPORT�ON������
�������� *T�WILL� ADVISE�YOU�ABOUT�DIP�
SWITCHES�AND�COLOUR�KITS
� SELL�YOU�A�
MANUAL� AND�SEND�YOU�PRINTER�DRIVERS
� �YOU�NEED�ONE�CALLED�4TAR��1LUS�

5HE� LINE�GETS�QUITE�BUSY�AT�TIMES�
SO�BE�PREPARED�TO�HANG�ON�OR�TAKE�A�
CHANCE�THAT�IT�WILL� BE� LESS� BUSY�WHEN�
YOU�CALL� BACK� LATER�

-/&+1"/�-,0"/
*�MUST�THANK�YOU�FOR�
YOUR�REPLY�TO�MY�LETTER�
GIVEN� IN�THE�+ULY�
ISSUE��"S�A� RESULT�OF�A�

NOTE�ELSEWHERE� IN��51/)� 0788-9�*�
GOT��1;1A-6��916;��)6)/-9�AND�NOW�
MY� LITTLE �$ITIZEN�����%� IS�GIVING�ME�
EXCELLENT�GRAPHICS�FOR�A���PIN�

/OW�*� HAVE�A�SERIOUS�PROBLEM�
WITH�MY�4TAR�-$������PRINTER�� *T�HAS�
RECENTLY�DEVELOPED�THE�HABIT�OF�
RANDOMLY�GOING�OFF�LINE�AND� LOCKING�
UP�IN�THE�COURSE�OF�PRINTING�TEXT�
FROM�WORD�PROCESSORS� � +91**4-��AND�
$79,>79;0�������8HEN�THIS�HAPPENS�
IT � IS�IMMEDIATELY�AFTER�A�CARRIAGE�
RETURN�AND�THE�PRINTER�HAS�TO�BE�
SWITCHED�OFF�AND�ON�TO�RE�INITIATE� IT��
*T�SELF�TESTS�AND�PRINTS�GRAPHICS�0,�

4TAR�COULDNhT �OFFER�ANY�HELP�SO� *�
SENT�THE�PRINTER�TO�A�SERVICE�FIRM
�
WHICH�CLEANED�AND�TESTED� IT�WITH�A�
1$�AND�A�##$�AND�SAID�THEY�COULD�
FIND�NOTHING�WRONG�WITH� IT�� *� TESTED�
IT �ON�A� RELATIVEhS�"MIGA�WITH�MY�OWN�
SOFTWARE
�AND� *T�PERFORMED�0,�

*�SUSPECTED�THE�CABLE�AND�THE�
"MIGA
� BUT�THEY�DRIVE�MY�$ITIZEN�
����%�AND�)1�1AINT+ET�PERFECTLY� IN�
ALL� RESPECTS�WITH�THE�SAME�SOFTWARE�
AND�CABLE�� *� HAVE�TRIED�ANOTHER�
CABLE��SAME�THING�HAPPENS�� *NSTEAD�
OF�THE�&PSON2�DRIVER�*� HAVE�TRIED�
&PSON9�AND�4TAR��1LUS
�WITH

EXACTLY�THE�SAME�RESULTS�
.Y�"����HAS�BEEN�UPGRADED�TO�

,ICKSTART�����AND�8ORKBENCH������ *T�
ALSO�HAS�A�#"4&BOARD� INTERNAL��.B�
	MAX
�MEMORY�UPGRADE
� ALTHOUGH� *�
AM�USING�ONLY�THE�SELF�BOOTING�
���.B�PART�OF�IT�

7IC�5RINDER�
8EYMOUTH
�%ORSET

)MM��5HE�PRINTER�WORKS�FINE�ON�
ANOTHER�"MIGA�AND�ON�THE�SERVICE�
COMPANYhS�##$�AND�1$
� SO� IT hS� NOT�
THE� PRINTER�� TWO�OTHER�PRINTERS�WORK�
WITH�YOUR�"MIGA�AND�THE�SAME�CABLE
�
SO� IThS�NOT�YOUR�"MIGA�OR�CABLE��"ND�
THE�4TAR��1LUS�DRIVER�IS�THE�CORRECT�
DRIVER
� THE�ONE�4TAR�WILL� ADVISE�YOU�TO�
USE
� SO� IT hS� NOT�THE�DRIVER�

$OULD�WELL� BE� AN� INCOMPATIBILITY�
BETWEEN� THE�PRINTER�DRIVER�AND�THE�
#"4&BOARD�EXPANSION�MEMORY�
5HESE����.B�JOBBIES�OFTEN�CAUSE�
WEIRD� LITTLE�PROBLEMS��5RY� REMOVING�IT�
AND�SEE�WHAT�HAPPENS�� *� KNOW�YOU�
SAY�IT�ALL�WORKS�FINE�ON�YOUR�RELATIVEhS�
"MIGA�USING�THE�SAME�HARDWARE�AND�
SOFTWARE
� BUT�IS�YOUR�RELATIVEhS�"MIGA�
3UNNING�,ICKSTART�����AND�
8ORKBENCH� ���
� AND� HAS� IT�GOT�A�
���.B�#"4&BOARD�EXPANSION� IN� IT 

�"$�-�/!,+�
8HAT� IS�THE�
EXPANSION�PORT� IN�THE�
4TAR�-$�����COLOUR�
PRINTER�FOR � *F�I T hS�FOR�

INCREASING�THE�BUFFER�SIZE
�WHICH� IS�
WHAT� *�THINK�I T hS�FOR
�COULD�YOU�TELL�
ME�HOW�MUCH� IT�IS�AND�WHERE�TO�GET�
THE�CHIP�THAT�FITS � IN�THERE 

5IM�1RICE�
$WM
�(WENT

5HIS� IS�A�NEW�ONE�ON�ME��5HE�ONLY�
THING�ON� THE�-$�����THAT�COULD�BE�
MISTAKEN�FOR�AN� EXPANSION� PORT�IS�THE�
LITTLE�FLAP�ON�TOP�AT�THE�FRONT�THAT�
COVERS�THE�DIP�SWITCHES��5HE�-$�����
DOESNhT �HAVE�FONT�OR�3".�CARTRIDGE�
SLOTS
� NONE�OF�4TARhS���PIN�PRINTERS�
DO
� ONLY�THE����PIN�MODELS�

4%& %�,+"�6,2�$,1�
.Y�#ROTHER�.������
PRINTER�PRODUCES�A�FEW�
EXTRANEOUS�
CHARACTERS�AT�THE�TOP�

OF�EACH�PAGE
� NO�MATTER�WHAT�
SOFTWARE�IS�DOING�THE�PRINTING�� *hM�
USING�THE�&PSON9<$#.@.14�����>�
DRIVER��8HAT�AM�*�DOING�WRONG 

"LF�%ENHAM�
1ORTISHEAD
�#RISTOL

#ROTHER�MADE�TWO�VERSIONS�OF�THE�.��
����
�AND�&PSON�COMPATIBLE�VERSION�
AND�AN� *#.�COMPATIBLE�VERSION��:OU�
CAN�TELL�WHICH�VERSION�YOU�HAVE�BY�
LOOKING�AT�WHERE�THE�CABLE�PLUGS� INTO�
THE�PRINTER�� *F�THERE� IS�JUST�ONE�PORT�
IT hS�THE� *#.�MODEL
� IF�THERE�ARE�TWO�
PORTS� IT hS�THE�&PSON�ONE�

5HE�&PSON�MODEL� EMULATES�THE�
&PSON�39����AND�SHOULD�WORK�FINE

WITH�THE�&PSON9<$#.@.14�����>�
DRIVER��5HE� *#.�MODEL�EMULATES�THE�
*#.�1ROPRINTER�AND� SHOULD�WORK�WITH�
THE�$#.@.14������DRIVER�

%IP�SWITCH� SETTINGS�COULD�BE�VERY�
IMPORTANT�� *F�THE�MANUAL� CANhT �HELP�
YOU�TO�SET�THEM�CORRECTLY�YOUhD�BETTER�
PHONE�#ROTHER�5ECHNICAL�4UPPORT�ON�
�������������

�"11"/�4-�/".2&/"!
9B �� *� HAVE�STRUGGLED�FOR
J � J- � I� MONTHS�TO�GET�MY�

)EWLETT�1ACKARD�
%ESK+ET�PRINTER�TO �

PRINT�ANYTHING�OTHER�THAN�
CONVENTIONAL�FONTS�	AS�SUPPLIED�WITH�
/OTEPAD�AND� !0-�$793:���4);16<5
�
IN�A�STANDARD�SIZE�OF�SIX�*PI�

*�CAN�GET�BOLD
� UNDERLINED
� AND�
ITALIC
�BUT�CANNOT�CHANGE�THE�FONT�
SIZE�� *� PARTICULARLY�NEED�TO�DO�THIS�
FOR�LETTER�HEADINGS�

(�8OJNIAK�
"YLESBURY
�#UCKS

4IGH�� *� KEEP�TELLING�PEOPLE�THIS�BUT�
EITHER�THEY�DONhT�BELIEVE�ME�OR�THEY�
DONhT �LIKE�WHAT�*�TELL�THEM�SO�THEY�
PRETEND�NOT�TO�HEAR�� /EVERTHELESS
�
HERE�WE�GO�AGAIN��5O�BE�ABLE�TO�USE�
THE�FONTS�AND�FEATURES�BUILT� INTO�ANY�
PRINTER
�THE�WORD� PROCESSING�SOFTWARE�
NEEDS�TO�BE�ABLE�TO�SEND�CONTROL�
CODES�TO�THE�PRINTER�THAT�INSTRUCT�IT�TO�
CHANGE�FONTS
� CHANGE�SIZES
� CHANGE�
ITS� NAPPY
� OR�WHATEVER�

"S�FAR�AS�TEXT�PRINT�OUTS�ARE�
CONCERNED
� THE�PRINTER�DRIVER�S�JOB� IS�
SIMPLY�TO�TRANSLATE�THE�CODES�SENT�BY�
THE�WORD� PROCESSING�SOFTWARE� INTO�
COMMANDS�THAT�THE�PRINTER�
UNDERSTANDS�� 4O�UNLESS�THE�WORD�
PROCESSOR�SPECIFICALLY�SUPPORTS�THE�
SPECIFIC�FONTS� AND�FEATURES�OF�A�
SPECIFIC�PRINTER
� ALL� IT�CAN�DO� IS�SEND�
THE�STANDARD�CODES�FOR�STANDARD�
THINGS� LIKE�BOLD
� ITALICS�AND�UNDERLINE�

0NCE�AGAIN
� FOR�CLARITY�� �IT� IS�THE�
JOB�OF�THE�WORD� PROCESSOR
� AS�WELL� AS�
THE�PRINTER�DRIVER
� TO�SUPPORT�THE�
FONTS�AND�FEATURES�OF�A�PRINTER�� *T�
DOESNhT �MATTER�HOW�FULLY�THE�PRINTER�
DRIVER�SUPPORTS�THE� PRINTER�FOR�WHICH�
IT�WAS�WRITTEN
� IF�THE�WORD� PROCESSING�
SOFTWARE� IS� NOT�ABLE�TO� 	FOR�EXAMPLE
�
SEND�CODES�FOR� gCHANGE�FONTS�� AND�
gCHANGE�SIZES�
� IT�CANNOT� INSTRUCT�THE�
PRINTER�DRIVER�TO�PASS�THIS�MESSAGE�
ON� TO�THE�PRINTER�

/OTEPAD� IS�A� NEXT�TO�USELESS�
PIECE�OF�SOFTWARE�� *NDEED�
$OMMODORE�DECIDED�NOT�TO�DISTRIBUTE�
IT�WITH�8ORKBENCH�������"ND�THE�
WORD� PROCESSING�SECTION�OF�5HE�
8ORKS��1LATINUM�� �WHICH� IS�THE�CHEAP�
	^�����
�4CRIBBLE��SOFTWARE�� �CAN�
ONLY�DO�THE�STANDARD� PRINTER�THINGS�
LIKE�BOLD
� ITALICS� AND� UNDERLINE�

4O�THE� REASON�YOU�CANNOT�TAKE�
ADVANTAGE�OF�YOUR�%ESK+ET�S�TRUE�
POWER�IS�BECAUSE�THE�SOFTWARE�YOU�
ARE�USING�IS�NOT�GOOD�ENOUGH�� -IKE� IT�
OR�NOT
�THAT�IS�A�FACT�

8ORDWORTH�����CAN�DRIVE�THE

I F ) � ".*("�4)011&3���*446&� ��� l �0$50#&3�����
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SLANT�AS�WELL� AS� ROTATE�
8ITHOUT�A� HARD�DRIVE�THE�ONLY�

SENSIBLE�OPTIONS�ARE�1AGE4ETTER�**�
AND�1AGE4TREAM�

*F�YOU�ARE�TALKING�ABOUT�THE�
QUALITY�OF�PRINTED�OUTPUT
� THIS�MAINLY�
DEPENDS�ON�THE�OUTPUT�RESOLUTION�OF�
YOUR�PRINTER
� ALTHOUGH�1AGESTREAM�S�n�
BITMAP�GRAPHICS�OUTPUT�LEAVES�A� LOT�
TO�BE�DESIRED�

4O�WE�VE�ARRIVED�AT�AN� ANSWER��
5HE�BEST�%51�SYSTEM�FOR�USING�WITH�
���GREYSCALE�SCANNED� PHOTOGRAPHS� IF�
YOU�DON�T�HAVE�A�HARD�DRIVE� IS�
1AGE4ETTER�**�� *F�YOU�DO�HAVE�A�HARD�
DRIVE�THE�ANSWER�IS�4AXON�1UBLISHER
�
REMEMBERING�THAT�WE�ARE�TALKING�
SOLELY�ABOUT�WORKING�WITH� ���
GREYSCALE� *''�*-#.�GRAPHICS�

'OR�BENDING�TEXT�	AND�
IMPLEMENTING�MANY�OTHER�EFFECTS
�
YOU�NEED�A�STRUCTURED�DRAWING�
PACKAGE��1ROFESSIONAL�%RAW���CAN�
CREATE� gCLIPS��THAT�1AGE4ETTER�**�CAN�
IMPORT
� SO�THIS�WOULD� SEEM�THE�
OBVIOUS�ONE�TO�GO�FOR
� BUT�YOU�MIGHT�
ALSO� LIKE�TO�CONSIDER�&XPERT�%RAW�
	REVIEWED� IN� ISSUE� ��

�WHICH� IS� A�BIT�
CHEAPER�AND�PERHAPS�A�TAD�EASIER�TO�
LEARN�HOW�TO� USE
�ALTHOUGH� IT�DOESN�T�
HAVE�AS�MANY�FEATURES�

+,4�6,2�0""� &1���
-AST�WEEK�*�CARRIED�
OUT�THE�MODIFICATION�
TO�MY�"MIGA�����TO�
INCREASE�THE�$HIP�

3".�TO��.B�� *� HAVE�A��.B�4PIRIT�
9RAM�EXPANSION
�AND�"VAIL� NOW�TELLS�
ME�THAT�*� HAVE��
���
����BYTES�
TOTA L�MEMORY
��
���
����BYTES�OF�
WHICH� IS�$HIP�3".��"LL�WENT�NICELY�
UNTIL� *�TRIED�TO�USE��)/- ;9-)5������
WHEN� *�SOON�FOUND�OUT�THAT�
SOMETHING�IS�NOT�KOSHER�

-OADING�THE�5IMES�TYPEFACE�TO�
ITS�MAXIMUM� LISTED�SIZE�AND�THEN�
APPLYING�THE�0UTLINE�STYLE�AND�REc
SIZING�TO�A� LARGER�SIZE�� �AS� *� HAVE�
DONE�MANY�TIMES�BEFORE�� �*�WAS�
RATHER�STARTLED�TO�SEE�A�BAND�ABOUT�
TWO�INCHES�DEEP�AT�THE�TOP�OF�THE�
SCREEN�WHICH� LOOKED� LIKE�THE�
HORIZONTAL�HOLD�HAD�GONE�WACKY�

8HEN� *�TRIED�TO�PRINT�IT
� THE�
PRINTER�STARTED�UP
� PRINTED�THE�FIRST�
LETTER�OF�THREE�AND�THEN�DREW�
GARBAGE�UNTIL� *�SWITCHED� IT�OFF�

"FTER�A�FEW�MORE�ATTEMPTS� *�
DISCOVERED�THAT�PROVIDED�*�DIDNhT � REc
SIZE�THE�FONT�ON�THE�SCREEN
�ALL�WENT�
WELL��0VER�TO�YOU
�+EFF�

+�+OYNER�
-YTHAM�
-ANCS

&EEK��5O�GET��.B�OF�$HIP�3".�AFTER�
THE�MODIFICATIONS�HAVE�BEEN�MADE�
YOU�NEED�A����,�3".�EXPANSION� IN�
THE�TRAP�DOOR
�ONE�OF�THE�FOUR�CHIP�
VERSIONS� RATHER�THAN�THE�OLD� ���CHIP�
JOBBIES� 	LIKE�THE�$OMMODORE�ONE
�

"LTHOUGH�"VAIL� THINKS�YOU�VE�GOT�
�.B�OF�$HIP�3".� 	BECAUSE�THAThS�
WHAT�THE�MOTHERBOARD� IS�TELLING� IT
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8ITH��)/- ;9-)5�� IT �S �EASY�TO�RUN�TEXT�AROUND�PICTURES�OR�DRAWINGS��+UST�
SELECT�THE�5EXT�3UNAROUND�OPTION�FROM�THE�0BJECT�MENU

+�2$%16�+�2$%16
*� HAVE��97$91;-������
8HEN�PRINTING�FOR�THE�
FIRST�TIME�AFTER�
RUNNING
� IT�PRINTS�FINE
�

BUT�SUBSEQUENT�PRINTS�CRASH�THE�
MACHINE�

4OME�PEOPLE�HAVE�TOLD�ME�THAT�*�
DO�NOT�HAVE�ENOUGH�MEMORY
� IS�THAT�
RIGHT 

*� HAVE�AN�"MIGA�����	NOT�A�
1LUS
�WITH�A����,�TRAP�DOOR�
EXPANSION�AND�,ICKSTART�AND�
8ORKBENCH���X�

"VAIL�TELLS�ME�THAT� *�HAVE�
���
����TOTAL�MEMORY
����
����
BYTES�OF�WHICH� IS�CHIP�MEMORY�� *

 ,),2/� ,*-,0&1"0
9 � � *� PRINT�IN�COLOUR�ON�MY

I� %ESK+ET�����USING�
THE�COLOUR�SEPARATION�
MODE� IN��)/- ;9-)5�

AND�PASSING�THE�PAPER�THROUGH�THE�
PRINTER�FOUR�TIMES�USING�FOUR�
DIFFERENT�COLOURED� INK�CARTRIDGES�

*� HAVE�READ�THAT�THE�SAME�THING�
CAN�BE�DONE�IN��97.-::176)4��)/-��
WHICH� *�OWN�ALSO
� BUT�IT�SEEMS�YOU�
HAVE�TO�USE�THE�1OST4CRIPT�0UTPUT�
REQUESTER�TO�DO�SEPARATIONS
�AND� *�
CANhT �PRINT�1OST4CRIPT�TO�MY�%ESK+ET�
����� *S�THERE�A�WAY�AROUND�THIS 

"LSO
� HOW�DO� *� RUN�TEXT�AROUND�
STRUCTURED�DRAWINGS� IN��)/- ;9-)5�
*�SEEM�TO�GET�A� i BOX� LOOKING�TEX Tj�
EVERY�TIME
� LIKE�YOU�DO�WHEN�YOU�
USE�A�BITMAP�GRAPHIC�

34�+EFFERY�
$ASTLE�%ONINGTON
� %ERBY

1ROFESSIONAL�1AGE�WASNhT �DESIGNED�
TO�PRINT�COLOUR�SEPARATIONS�TO�NONc
1OST4CRIPT�PRINTERS��5HE�ONLY�WAY�
AROUND� IT�WOULD� BE�TO�USE�A�SOFTWARE�
1OST4CRIPT� INTERPRETER�LIKE�
4AXON�4CRIPT�1ROFESSIONAL�TO�PRINT�
THEM��0R�USE�1AGE4TREAM
� OF�COURSE�

5O� RUN�TEXT�AROUND�THE�CONTOURS�
OF�STRUCTURED�DRAWINGS� IN�
1AGE4TREAM
� CLICK�ON�THE�OBJECT�AND�
THEN� SELECT�THE�5EXT�3UNAROUND�
OPTION� FROM�THE�0BJECT�MENU�	OR�
-EFT"MIGA�5
�AND�CHOOSE�THE�TYPE�OF�
RUNAROUND�YOU�WANT�

5HERE�S�A�SCREENSHOT�SOMEWHERE�
AROUND�HERE�WHICH�SHOWS�YOU�WHAT�
THIS� REQUESTER�LOOKS� LIKE�� #AFFLES�ME�
WHY�YOU�CAN�T�DO�THIS
�THERE�ARE�EASY��
TO�FOLLOW
� STEP�BY�STEP� INSTRUCTIONS�ON�
PAGE������OF�THE�1AGE4TREAM�
MANUAL�

/,11"+�0 �+0
*�HAVE�A�(OLDEN� *MAGE�
HAND�SCANNER�� * T hS�
WORKING�0,�IF�*�SCAN�
BLACK�AND�WHITE� LINE�

ART�IMAGES�FOR�%51�WORK
�BUT�FOR�
SCANNING�PHOTOGRAPHS� I T hS�NOT�
WORKING�TOO�WELL�

*T�SEEMS�THAT�THE� !7<+0�"8�
SCANNING�SOFTWARE�HAS�ONLY�FOUR�
SHADES�OF�GREY
�SO�MY�PICTURES�ARE

5HE�ARROW�POINTS�TO�5OUCH�6P�S�4AVE�AS�(REYSCALE�BUTTON�� &ASY�� �WHEN�YOU�
KNOW�WHERE�TO�FIND�IT�

ROTTEN��)OW�CAN�*�GET�MORE�SHADES�
OF�GREY � *S�THERE�ANY�OTHER�SCANNING�
SOFTWARE�*�CAN�USE�PERHAPS 

.ARCEL�%OPHEIDE�
4OEST
�)OLLAND

*F�YOU�HAVE�AN�EARLY�VERSION� OF�5OUCH��
6P
�VERSION� ����OR�SOMETHING�LIKE�
THAT
� IT�DOESNhT �HAVE�A� g7IEW�
(REYSCALEh� OPTION
� BUT� IT�CAN�SAVE�THE�
SCAN� AS�A����GREYSCALE� *''��$LICK�THE�
g4AVE�"S�(REYSCALEh� BUTTON�AND�A�
REQUESTER�WILL� APPEAR�� %EPENDING�ON�
WHAT�VERSION� OF�5OUCH�6P�YOU�HAVE� IT�
MAY�LOOK�LIKE�THE�ONE� IN�THE�
SCREENSHOT�	WHICH�YOU�CAN�SEE�
DIRECTLY�ABOVE
�OR� IT�MAY�BE�
SOMETHING�SIMPLER�

"FTER�SAVING�THE�GREYSCALE�YOU�LL�
NEED�TO� LOAD� IT� INTO�AN�ART�PACKAGE�TO�
SEE� IT�IN� ALL� ITS�GLORY�

"LTHOUGH�THE�SCANNING�HEADS�
THAT�COME�WITH�"MIGA�HAND�SCANNERS�
ARE�ALL�THE�SAME�THESE�DAYS
� 5OUCH��
6P�IS�THE�ONLY�SCANNING�SOFTWARE�
WHICH�WORKS�WITH�THE�(OLDEN� *MAGE�
HAND� SCANNER�AND� INTERFACE�� *F�YOU�
WANT�DIFFERENT�SOFTWARE� IT�MEANS�
BUYING�ANOTHER�INTERFACE�AS�WELL��
1OWER�$OMPUTING�IN�THE�6,�WILL�SELL�
YOU�THE�1OWER�4CANNER�INTERFACE�AND�
SOFTWARE�SEPARATELY�FROM�THE�
SCANNING�HEAD�	THIS�SOFTWARE� IS�MUCH�
BETTER�FOR�GREYSCALES
� BUT�IT�MIGHT�
WORK�OUT�CHEAPER�FOR�YOU�TO�BUY�THE�
WHOLE�1OWER�4CANNER�PACKAGE� IN�
)OLLAND�

DONhT �KNOW�WHICH�"GNUS�CHIP�OR�
1$#�REVISION� *� HAVE�EITHER�

$HRIS�8HITWORTH�
4UNNINGDALE
�#ERKS

4OUNDS�TO�ME� LIKE�YOU�HAVE�AN�OLD�
���,�$HIP�3".�MACHINE�AND�YOU�ARE�
RUNNING�A�DISK�BASED�VERSION�OF�THE�
NEW�,ICKSTART�30.
� PROBABLY�ONE�OF�
THOSE� gBETA�TESTh�VERSIONS�THAT�A�
NUMBER�OF�DISREPUTABLE�1%� LIBRARIES�
WERE�SELLING�BEFORE�THE� REAL� THING�WAS�
RELEASED�� *�M� NOT�SURPRISED�1RO8RITE�
IS�CRASHING�� -OTS�OF�OTHER�STUFF�WILL�
PROBABLY�CRASH�AS�WELL��8RITE�AGAIN�
WHEN�YOUhVE�UPGRADED�PROPERLY�

-%,1,0����"+1�4,/!0
8HICH� IS�THE�BEST�%51�
SYSTEM�FOR�USING�WITH�
���GREYSCALE�SCANNED�
PHOTOGRAPHS
�AND� IS�

THERE�A�%51�PROGRAM�THAT�CAN�BEND�
TEXT� IN�THE�SAME�WAY�THAT��-4<?-�
�)16;�CAN 

1ATRICK�5AYLOR�
4ELSTON
�/OTTS

)MM
� YOU� COULD�HAVE�EXPRESSED�YOUR�
FIRST�QUESTION�MORE� PRECISELY��8HAT�
DO�YOU�MEAN�BY� gBESTh 

"LL� THE�"MIGA�%51�PROGRAMS�
	INCLUDING�1AGE4ETTER�**
�CAN� IMPORT
�
RE�SCALE�AND�PRINT����GREYSCALE� *''�
*-#.�GRAPHICS�� 1ROFESSIONAL�1AGE�
CAN� ROTATE�THEM�AS�WELL
�1AGE4TREAM�
AND�4AXON�1UBLISHER�CAN�TWIST�AND

� [ [ [ � ".*("�4)011&3�l �*446&� ���l �0$50#&3� ����
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%AMAGED�OR�
DEFECTIVE�CAMERA�
OR�753�OR�
WORN�D IRTY�VIDEO�
HEADS

-OW�QUALITY�CODER
�
GENLOCK�OR�
MODULATOR�BEING�
USED

$HEAP�VIDEO�TAPE

5OO�MUCH�COLOUR

3EPLACE�EQUIPMENT�
OR�CLEAN�OR�REPLACE�
VIDEO�HEADS

%EFECTIVE�OR�POOR�
QUALITY�CABLING

6SE�A�BETTER�CODER�
OR�GENLOCK
�AND�
USE�3(#� INSTEAD�OF�
COMPOSITE�OR�
MODULATED�VIDEO

)ORIZONTAL�OR�
VERTICAL�POSITION�
OUT�OF�ADJUSTMENT

0VERSCAN�FORMAT�
NOT�USED�OR�
SELECTED�FOR�
DISPLAY

$ONNECTIONS�ARE�
POORLY�OR�WRONGLY�
MADE
�CABLES�ARE�
DAMAGED�OR�NOT�
CONNECTED

/O�POWER�TO�
"MIGA
�753S
�
MONITORS�
GENLOCK
�CAMERA�
ETC

6SE�GOOD�QUALITY
�
BRANDED�TAPE

3EDUCE�COLOUR�
SATURATION
�
ESPECIALLY� REDS�AND�
BLUES�	3(#�BELOW�
���FOR�SAFETY


3EPLACE�W ITH�GOOD�
QUALITY�CABLES

/
2UALITY�COSTS�MONEY�AND�THEREhS�NO�POINT�
TRYING�TO�CUT�COSTS�BY�CUTTING�STANDARDS��(OOD�
QUALITY�CABLES
� CONNECTORS
� TAPES�AND�
EQUIPMENT�W ILL�COST�MORE
�BUT�W ILL�OUTLAST�AND�
OUTPERFORM� INFERIOR�EQUIPMENT��%ONhT �EXPECT�
7)4�IMAGES
� FOR�EXAMPLE
� TO � LOOK�AS�GOOD�AS�
THE�3(#� IMAGES�YOU�SEE�DIRECT�FROM�YOUR�
"MIGA�� �THEY�WONhT �SIMPLY�BECAUSE�OF�THE�WAY�
THAT�THEY�ARE�RECORDED�AND�DISPLAYED��4�7)4�
AND�)I���WILL�PROVIDE�VISIBLE� IMPROVEMENTS
�
WHILE�PROFESSIONAL�AND�BROADCAST�FORMATS�W ILL�
GIVE�THE�ULTIMATE�QUALITY�� �OFTEN�AT�A�PREMIUM�
IN�BOTH�EQUIPMENT�AND�TAPE�COSTS

6SE�"MIGA�
PREFERENCES�TO�
REALIGN�SCREEN

"DJUST�
GENLOCK�OR�
CODER�IF�
POSSIBLE�TO�
REALIGN�
PICTURE

6SE�OVERSCAN�
IMAGE�FORMAT�WITH �
SUITABLE�SOFTWARE

$HECK�COMPUTER�OR�
VIDEO�FEEDS

$HECK�ALL�IS
CORRECTLY
CONNECTED

$HECK�SWITCHES
�
PLUGS
� POWER�
SUPPLIES�AND�FUSES�
IF�NECESSARY

3EMOVE�LENS�CAP
�
OPEN�APERTURE�OR�
REMOVE�SAFETY�
FILTER

$HECK�CABLES�FOR�DAMAGE
�
DISCONTINUITY�AND�POOR�
FITTING

]-

*T� IS�IMPORTANT�TO �USE�OVERSCAN�SCREEN�SIZES�FOR�
VIDEO�WORK
�ESPECIALLY�WHERE�FULL�SCREEN�
ANIMATIONS�OR�MOVING�TITLES �ARE�REQUIRED
�
OTHERWISE�THE�IMAGE�W ILL�NOT�QUITE�F ILL�THE�57�
SCREEN��5HE�RESULT �� �THERE�W ILL�BE�A�SMALL�GAP�
ALL�AROUND�THE�SCREEN�WHERE�NO�GRAPHICS�EVER�
APPEAR�� *N�ADDITION�TO�USING�1REFERENCES�FOR�
SETTING�THE�SCREEN�POSITION
�SOME�PROGRAMS
�
EG�%ELUXE�1AINT
� #ROADCAST�5ITLER���AND�7IEW�
���
�ALLOW�DIRECT�MANIPULATION�OF�THE� RELATIVE�
IMAGE�SCREEN�POSITION�

$HECKING�FOR�POWER�IS�SOMETHING�THAT�CAN�
SAVE�A� LO T�OF�TROUBLE�� *F�YOUhVE�EVER�PANICKED�
AND�DECIDED�THAT�YOUR�SOFTWARE� IS�FAULTY
� YOUR�
GENLOCK�HAS�PACKED�UP�ETC
�AND�THEN�FOUND�
THAT�YOU�FORGOT�YOUhD�UNPLUGGED�THE�MONITOR�
LAST�NIGHT�THEN�YOUhLL� KNOW�EXACTLY�WHAT� *�
MEAN�� #UT�TAKE�CARE�� �DONhT �FORGET�THAT�
ELECTRICITY�CAN�KILL
�SO� IF�IN�DOUBT�TAKE�YOUR�
PROBLEM�TO �A�PROFESSIONAL��$HECKING�CORRECT�
CONNECTIONS� IS�ALSO� IMPORTANT�� �VIDEO�
APPLICATIONS�CAN�INVOLVE�LOTS�OF�TRA ILING�WIRES��
,EEP�THEM� NEAT
�TIDY�AND� LABELLED�AND�YOUhLL�
SAVE�A� LOT�OF�TIME�AND�TROUBLE�� 3EPAIR�OR�
REPLACE�DAMAGED�CABLES�AS�SOON�AS�YOU�CAN
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5HANKS�FOR�THE�EXTRA�3OMBO� INFO
�
.IKE
� LEThS� HOPE�IT hS�OF�USE�TO�A�FEW�
PEOPLE�OUT�THERE�

4ORRY�TO�HEAR�ABOUT�THE�%IGI�7IEW�
TROUBLE��$HECK�THE�VERSION�NUMBER�
YOU�ARE�USING�WITH�THE� i"BOUT��
REQUESTER�IN�THE�MENU�BAR�� *F�YOU�
HAVE�A�VERSION� PRIOR�TO�VERSION������
YOUhLL� NEED�TO�UPGRADE
� AS�THE�OLDER�
VERSIONS�CAN�T�HANDLE�THE�EXTRA�
REQUIREMENTS�OF�8#�����CORRECTLY�� *�
HAVE������AND� IT�WORKS�JUST�AS�WELL�
ON�MY�8#�����EQUIPPED�"MIGA�
�����AS� IT�DID�BEFORE� *� UPGRADED�
FROM� �����4O�NOW�YOU�KNOW�WHAT�THE�
PROBLEM� IS�� �OLD� SOFTWARE��

5RY�YOUR�ORIGINAL�DEALER
� OR�A�
/EW5EK�DISTRIBUTOR�SUCH�AS�)#�
.ARKETING�	d������������
�OR�
4ILICA�4YSTEMS�	ne�������������
��
'AILING�THAT
�WRITE�TO�/EW5EK�AT����
4�&�� &IGHTH�4TREET
�5OPEKA
� ,4�
������64"
� FAX�	�����FOR�64"
�����
�����

"+)&$%1"+*"+1�+""!"!
*� HAVE�A�$OMMODORE�
"�����GENLOCK�FITTED�
INTERNALLY�TO�MY�
"MIGA�������8HEN�

MY�1HILIPS�MONITOR�IS�CONNECTED�TO �
THE�"MIGAhS�3(#�CONNECTOR�THE�
OUTPUT�IS�A� LOT�BRIGHTER�THAN�WHEN�IT �
IS�CONNECTED�TO�THE�3(#�ON�THE�
GENLOCK�� *S�THERE�A�POT� *�CAN� gTWEAKh�
ON�THE�GENLOCK�TO�BRIGHTEN�UP�THE�
VIDEO�OUTPUT
�OR�WILL� *�JUST�HAVE�TO �
LIVE�W ITH� *T 

+"�5HOMPSON�
8ORTHING�

8EST�4USSEX

5HIS� IS�APPARENTLY�ONE�OF�THOSE�
THINGS�THAT�YOU�LL�JUST�HAVE�TO� LIVE�
WITH��5HERE�ARE�WAYS�OF�SORTING�IT�OUT
�
BUT�*hM�TOLD�THAT�MORE�THAN�A�SIMPLE�
TWEAK� IS� INVOLVED�� �LIKE�MODIFYING�
SOME�OF�THE�ELECTRONICS��8HY�NOT�TRY�
TO�PERSUADE�$OMMODORE�THAT�YOUhD�
LIKE�A�GENLOCK�WHICH�WORKS�BETTER�
THAN�THE�ONE�YOU�CURRENTLY�HAVE 

 /,00�"6"!
*�HAVE�A�PLAIN�"MIGA�
����RUNNING�%04����
�
�.B�OF�MEMORY�AND�A�
1HILIPS����MONITOR
�ALL�

ABOUT�THREE�YEARS�OLD�� *�USE�THE�
"MIGA�LARGELY�FOR�WORD�PROCESSING�
AND�MY�PROBLEM�*S�EYE�STRAIN�� *S�IT�
POSSIBLE�TO�GET�A�7("�SCREEN�OR�
BETTER�FOR�AN�"��� �8OULD�THE�
LATEST�&$4�%ENISE�CHIP�REDUCE�THE�
FLICKER
�AND�*F�SO�WHAT�ELSE�WOULD���
NEED�TO�CHANGE 

"NDRO�-LNKLATER�
$AMDEN�
-ONDON

5HE�ONLY�WAY�TO�GET�A� g7("h� SCREEN
�
AS�YOU� PUT� IT
� IS�TO�USE�A�
DEINTERLACING�DEVICE�SUCH�AS� *$%�S�
'LICKER�'REE�7IDEO
�WHICH�FITS� INSIDE

YOUR�"���
� AND�TO�USE�A�SUITABLE�
MULTISYNC�MONITOR�WHICH� IS�CAPABLE�
OF�RUNNING�AT�LINE�FREQUENCIES�WHICH�
INCLUDE������K)Z��:OUhLL� STILL� NEED�A�
MULTISYNC�TO�USE�&$4�%ENISEhS�
1RODUCTIVITY�MODE
� SO
� NOT�MUCH�
DIFFERENCE�THERE�

5HERE�ARE�SOME�CHEAPER
� %*:�
METHODS�WHICH�YOU�COULD�ALSO�TRY��
8HILE�THEY�DONhT �EXACTLY� REPLACE�THE�
DEINTERLACING�METHOD
�THEY�MAY�TURN�
OUT�TO�BE�USEFUL� AND�SAVE�YOU�
SEVERAL� HUNDRED�POUNDS�
l� .ETHOD����'IDDLE�WITH�THE�COLOURS�
OF�YOUR�"MIGA�SCREEN� BY�USING�
1REFERENCES�AND�OR�THE�SETTINGS�OF�
YOUR�WORD�PROCESSING�SOFTWARE�
$HOOSE�A�COMBINATION�WHICH� REDUCES�
THE�APPARENT�FLICKER�
l� .ETHOD����3UN�YOUR�"MIGA�AT���)Z�
FREQUENCY�	THE�/54$�MODE
��5HERE�
ARE�A�NUMBER�OF�PROGRAMS�SUCH�AS�
)ERTZ
���)Z
� AND�1OWER6TIL�WHICH�WILL�
LET�YOU�DO�THIS��8HILE�THIS�METHOD�WILL�
CERTAINLY�KNOCK�OUT�THE�FLICKER
�YOU�
MAY�WELL� HAVE�PROBLEMS�WITH� SOME�
PROGRAMS�NOT�BEING�ACCESSIBLE�
BEYOND�THE�BOTTOM�OF�THE�SCREEN�
LIMIT�
l�.ETHOD���� *F�YOUR�WORD�PROCESSOR�
ALLOWS� IT
� SWITCH�TO�A�NON�INTERLACED�
SCREEN��"LTHOUGH�EVERYTHING�ON�THE�
SCREEN�WILL� BE�DOUBLED� IN�SIZE
� IT�
SHOULD�NO� LONGER�FLICKER�AS� BADLY�
l� .ETHOD����5URN�THE�BRIGHTNESS�
RIGHT�UP�AND�WEAR�SUNGLASSES�	AT�
LEAST�THAThS�WHAT�SOMEONE�ON�$*9�
SUGGESTED� RECENTLY�

l� .ETHOD����$OMBINATIONS�OF�
.ETHODS���TO���

4%�1�-& 12/"�#,/*�1�
*�M�QUITE�NEW�TO�

@��V�[ � "MIGA�GRAPHICS
� BUT�
J+3V� * � � *hVE�BEEN�DOING

WEDDING�VIDEOS�FOR�A�
COUPLE�OF�YEARS�� *� PURCHASED�AN�
"MIGA�����1LUS�SO�THAT�*�COULD�ADD�
TITLES�AND�OTHER�GRAPHICS�TO�MY�
PRODUCTIONS��#UT�*�M�CONFUSED�ABOUT�
WHAT�SIZE�OF�PICTURES�*�SHOULD�BE�
USING�WITH�MY�7)4�VIDEO�SET�UP�� *�
USE��-4<?-��)16;�����AS�MY�MAIN�
PROGRAM��.Y�QUESTION� IS�� �WHAT�IS�
THE�BEST�IMAGE�SIZE�TO �USE�WHEN�
WORKING�W ITH�VIDEO
� BEARING�IN�MIND�
THE�NEED�TO�USE�AN�*NTERLACED�
FORMAT 

5�%OUGLAS�
"IRDRIE�

4TRATHCLYDE

:ES
�THE�WHOLE�THING�ABOUT�"MIGA�
GRAPHICS�AND�TELEVISION� IS�THAT�YOU�
HAVE�SO�MANY�COMBINATIONS�OF�SIZE�
AND�COLOUR�THAT�*hM�NOT�SURPRISED�YOU�
ARE�CONFUSED��8HEN� *� STARTED�OFF�WITH�
MY�"MIGA������ IN������ *�WAS�
INFORMED�THAT��� HAD�TO�USE�AN�
INTERLACED�SCREEN�FORMAT�BECAUSE�A�
TELEVISION� PICTURE� IS� INTERLACED�

#UT�THE�TRUTH� IS�THAT�ANY�FORMAT�
OF�"MIGA� IMAGE�CAN�BE�USED
�FROM�
TWO�COLOUR�LOW�RESOLUTION�TO������
COLOUR�)".� INTERLACED��5HE�PROBLEM

IS�THAT�GRAPHICS� RECORDED� IN�NONc
INTERLACE�FORMATS�WILL�CAUSE�MARKED�
INSTABILITY�DURING�EDITING�OR�
GENLOCKING�BECAUSE�THEY�ARE�
INSUFFICIENTLY�SYNCHRONISED
�THOUGH�
FOR�PLAYBACK�PURPOSES�THEY�SHOULD�
NORMALLY�WORK�FINE�

.Y�FAVOURITE� STANDARD�"MIGA�
MODE�HAS� USUALLY�BEEN� ���COLOUR�
HIGH� RESOLUTION
� CERTAINLY�WHERE�TITLES
�
GENERAL�GRAPHICS�AND��%�ANIMATIONS�
ARE�CONCERNED��"DMITTEDLY�THIS�
DOESNhT �SOUND� LIKE�A� LOT�OF�COLOURS
�
BUT�CAREFUL�CHOICE� AND�CANNY�
DITHERING�CAN�WORK�WONDERS�

'OR��%�ANIMATION� *�WILL� OFTEN� USE�
)".� INTERLACED�FORMAT
� SIMPLY�
BECAUSE� IT�PROVIDES�A�FAIRLY�REALISTIC�
PICTURE�WHICH�CAN�BE�PLAYED�BACK�
DIRECTLY�FROM�THE�COMPUTER�

3EGARDING�SIZE
�WITH�VIDEO� IT�IS�
BEST�TO�USE�AN�OVERSCAN�SCREEN
�
WHICH�WITH�%ELUXE�1AINT�***�MIGHT�BE�
SOMETHING�LIKE�����X����� IN�
INTERLACE�FORMAT��5HIS� IS�SIMPLY�
BECAUSE�THE� IMAGE�WILL�THEN� REACH�
BEYOND�THE�EDGES�OF�THE�VISIBLE�AREA�
OF�THE�57�SCREEN
�ENSURING�THAT�ANY�
ANIMATIONS�OR�PICTURES�WILL�FILL�THE�
SCREEN�CORRECTLY�

/ON�OVERSCAN� IMAGES
�EG�����X�
���� INTERLACE
�WILL� EXHIBIT�A�SMALL�GAP�
ALL� AROUND�WHEN�SHOWN�ON�A�57�
SCREEN
�WHICH� IS�0,�IF�THERE� IS�NO�
MOVEMENT�AND�THE�BACKGROUND� IS�ALL�
ONE�COLOUR
� BUT�WHICH�WOULD�
OTHERWISE�BE�UNACCEPTABLE�

-ASTLY
� A�SHORT�WORD�ABOUT�THAT�
OLD�CHESTNUT�� �MEMORY��5O�GET�THE�
BEST�OUT�OF�YOUR�"MIGA� *hD� ADVISE�
ADDING�AT�LEAST�ANOTHER��.B�OF�
MEMORY��5HIS�WILL�GIVE�YOU�ENOUGH�
OVERHEAD�TO�BE�ABLE�TO�WORK�EASILY�IN�
���COLOUR�HIGH� RESOLUTION�OVERSCAN�OR�
PLAY�BACK�REASONABLY�SIZED�
ANIMATIONS�

3&!",�!&/" 1,/

$ *�HAVE�BOUGHT�(OLD�
%ISKhS� #1,-7��19-+;79�
AND�WANT�TO�USE�MY�
4ONY�&7$���7IDEO��

753�AS�A�SOURCE�DECK�BUT�AS�THE�
-"/$�SOCKET� IS�A���PIN�%*/�AND�THE�
(OLD�%ISK�INTERFACE�TERMINATES�IN�A�
���MM�STEREO�JACK�PLUG
�COULD�YOU�
PLEASE�SUGGEST�AN�ADAPTOR�OR�SUPPLY�
A�WIRING�DIAGRAM�TO�ENABLE�ME�TO�
USE�7IDEO�%IRECTOR�IN�AUTOMATIC�
MODE�

/#��THE�4ONY���PIN�TO�STEREO�LINE�
SOCKET�WONhT �WORK�AS�ONLY���PINS�
ARE�CONNECTED�

*AN�1ICKERING�
4CARBOROUGH�

/�:ORKS

*hM�SORRY�TO�SAY�THAT� *hVE�DRAWN�A�
BLANK�ON�THIS�PROBLEM�SO�FAR�� *� CAN�
TELL�YOU�WHAT�THE�%*/�PINS�ON�YOUR�
&7$���ARE
� BUT�NOT�HOW�TO�CONNECT�
THEM�TO�THE� 7IDEO�%IRECTOR�S�
INTERFACE
� SINCE� *� COULDNhT �FIND�OUT�
HOW�IT�IS�WIRED� UP�� 'OR�THE� RECORD
�
HERE�ARE�THE�%*/�CONNECTIONS�

1*/� ��� �/OT�CONNECTED�
1*/���� �4ERIAL� %ATA�
1*/���� �(ROUND�
1*/���� �4ERIAL�$LOCK�
1*/���� �%$���7

*� SPOKE�TO�)#�.ARKETING
�WHICH�
DISTRIBUTES�(OLD� %ISK�PRODUCTS
� AND� IT�
SAID�THAT�IT�WOULD� BE�QUITE�WILLING�TO�
HELP�BY�TALKING�TO�(OLD� %ISK� IN�THE�
64"�TO�TRY�AND�GET�FURTHER�INFORMATION�
FOR�YOU��4O�THE�BEST� *� CAN�ADVISE�AT�
THIS�STAGE� IS�TO�GIVE�)#�.ARKETING�A�
CALL� ON�������������AND�EXPLAIN�
YOUR�PROBLEM��:OU�MIGHT�JUST�GET�
LUCKY�

$"+), (�$"+
*hM�CONSIDERING�
BUYING�A�GENLOCK�TO �
USE�WITH�MY�7)4�
HOME�VIDEO�

EQUIPMENT�SO�THAT� *�CAN�ADD�TITLES �
AND�GRAPHICS�FROM�MY�"MIGA�����TO �
MY�HOME�MOVIES�� *�DONhT �NEED�
ANYTHING�TOO�FANCY
�JUST�SOMETHING�
WHICH�GETS�THE�JOB�DONE��"S�USUAL
�
MONEY�IS�A�BIT�TIGH T�TOO
�SO�PERHAPS�
YOU�COULD�GIVE�ME�A�FEW�POINTERS�AS�
TO�WHAT�*�SHOULD�BE�LOOKING�FOR 

+AMES�.ARTIN�
-EIGH���N�4EA�

&SSEX

&VERYBODY�AND�HIS�DOG�SEEMS�TO�BE�
PRODUCING�"MIGA�GENLOCKS�NOWADAYS
�
AND� IF�YOU� READ�THE�ADVERTS�THEN�EACH�
ONE� IS�THE�BEST�THING�SINCE�SLICED�
BREAD�� �WHICH�MAKES�SENSE�AS�
THEREhS�NO�MILEAGE� IN�ADVERTISING�
ANYTHING�TO�THE�CONTRARY
� IS�THERE 
5HE�PROBLEM� IS
� HOW�DO�YOU� KNOW�
WHAT�TO�BUY�IF�YOU�DON�T�KNOW�WHAT�
YOU�NEED 

0BVIOUSLY�ONE�OF�THE�FIRST�
CONSIDERATIONS�HAS�TO�BE�COST
�
BECAUSE�HOWEVER�GOOD�THE�KIT�IS
� IT hS�
NO�GOOD�AT�ALL�TO�YOU� IF�YOU�CANhT�
AFFORD� IT��8ITH� PRICES�RANGING�FROM�
LESS�THAN�A�HUNDRED�POUNDS�TO�UP�
INTO�THE�THOUSANDS�YOU�VE�GOT�TO�
DRAW�THE� LINE�SOMEWHERE�

"�SECOND�CONSIDERATION�MUST�BE�
QUALITY�� /OT�JUST�THE�QUALITY�OF�THE�
GENLOCK
� BUT�ALSO�THE�QUALITY�OF�THE�
VIDEO�SIGNAL� BEING�FED� INTO� IT�� *T�S� ALL�
VERY�WELL� SPLASHING�OUT�BIG�BUCKS�ON�
A�SHINY
�WELL�EQUIPPED� BROADCAST�
QUALITY�UNIT
� BUT�WHAT�S�THE� POINT�
WHEN� IT�WILL� ONLY�EVER�GET�7)4�PUT�
THROUGH� IT �3ESULT�� �TOTAL�WASTE�OF�
MONEY�

5HIRDLY
�YOU�HAVE�TO�DECIDE�WHICH�
FEATURES�YOU�MIGHT�NEED�� 'OR�
INSTANCE
� DO�YOU�WANT�TO�FADE�
GRAPHICS� UP�AND�DOWN�OVER�VIDEO �
.AYBE�YOUhD� LIKE�TO�BE�ABLE�TO�MASK�
OUT�AREAS�OF�THE�VIDEO
� LIKE�A�
gKEYHOLEh� EFFECT��:OU�MIGHT�WANT�TO�
BE�ABLE�TO�ADJUST�THE�COLOUR�OR�
BRIGHTNESS�OF�THE� INCOMING�VIDEO
� OR�
YOU�MAY�NEED�3(#�PASS�THROUGH�TO�
FEED�YOUR�"MIGA�MONITOR��4OME�
PEOPLE�WILL� NEED�4�7)4�COMPATIBILITY
�
OTHERS�JUST�COMPOSITE� INPUT�
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�*&$�!,0�!"�2$$&+$� %�/1
%OES�THE� REQUESTER�
PLEASE�INSERT�VOLUME�
XXZX�� APPEAR�DURING�
STARTUP 

@-
)AVE�YOU� INSTALLED�
ANY�NEW�SOFTWARE�
SINCE�THE� LAST�REc
BOOT 

$HECK�STARTUP��
SEQUENCE
ASSIGNMENT�MATCHES�
DIRECTORY�NAME�ON�
DISK��0R�REMOVE�
SOFTWARE�AND� REc
INSTALL�FROM�SCRATCH

1
3E�BOOT�WITH�THE�
g&MERGENCYh�STARTUP�� [�
SEQUENCE�DESCRIBED�
IN�THE�ACCOMPANYING� [�
TEXT

*S�THE� *1REFS�MESSAGE�� �
gCLOSE�ALL�WINDOWS�
EXCEPT�DRAWERS��
PRESENT�DURING�STARTUP 

4OMETHING�IS�DISPLAYING�
A�MESSAGE�	OR�OPENING�
AN� *NTUITION�WINDOW
�
BEFORE�*1REFS�STARTS

"NY�COMMANDS�
APPEARING�IN�THE�
4TARTUP�SEQUENCE�
SHOULD�BE� REDIRECTED�
TO �/*-�

)AVE�YOU�MODIFIED�
THE�STARTUP��
SEQUENCE 

4EVERAL� ITEMS�
REDIRECT�TO �/*-��AND�
3".���$HECK�THESE�
ARE�SPELT�CORRECTLY�
AND�THE�DEVICE�
EXISTS�W ITH�"44*(/

/ /
3E�BOOT�W ITH�THE�
g&MERGENCYh�STARTUP�� [�
SEQUENCE�DESCRIBED�
IN�THE�ACCOMPANYING� [�
TEX T

&NSURE�4HELL�SEG�IS�
MOUNTED�CORRECTLY�IN�
THE�STARTUP��
SEQUENCE�AND� IS�
PRESENT� IN�THE�-�
DIRECTORY�OF�YOUR�
BOOT�DISK��"LSO�
CHECK�THA T�/&8$0/�
IS�BEING�MOUNTED�

)AVE�YOU� REMOVED�
ANY�DISK�DRIVES�OR�
OTHER�DEVICES�THAT�
MAY�BE�MOUNTED�AT�
STARTUP 

3E�CONNECT�THE�
OFFENDING�HARDWARE�
AND� RE�BOOT

4CRIPT�ASSOCIATED�
WITH�THE�ICON�IS�
MISSING
�HAD�A�
DIFFERENT�NAME�OR�IS�
IN�THE�WRONG�
DIRECTORY

*CON9�ICONS�MUST�BE�
IN�THE�SAME�
DIRECTORY�AS�THE�FILE�
THEY� LAUNCH��$HECK�
THE�NAMES�ARE�THE�
SAME�TOO�� �AVOID�
WHITE�SPACE

)AVE�YOU� REMOVED�SOME�
COMMANDS�FROM�YOUR�$�
DIRECTORY��OR�DELETED�ANY�
MAIN�SYSTEM�DRAWERS�
	4YSTEM
�%&74��ETC
 #
3E�INSTALL�FROM�THE�
ORIGINAL�$OMMODORE�
8ORKBENCH�DISKS�
SUPPLIED�W ITH�THE�
MACHINE

$-*� IS�REQUIRED�TO�
LAUNCH�A�NEW�SHELL��
&NSURE�TH IS�IS�
PRESENT�IN�THE �
SYSTEM�DRAWER
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8HEN�YOU� START�A� PROGRAM� USING�
36/
�"MIGA%04�CREATES�A� gCHILD�
PROCESS��WHICH� IS� HOOKED�TO�THE�MAIN�
4HELL�WINDOW�

*N� ALL� PRACTICAL� TERMS
� 36/� IS�
IDENTICAL� TO�/&84)&--��ONLY� IT�DOES�
NOT�OPEN�A�NEW�CONSOLE�WINDOW��5HE�
APPLICATION� STARTED�SHARES� ITS�
CONSOLE� INPUT�AND�OUTPUT�	DISPLAY
�
WITH�THE�ORIGINAL�4HELL�

&VEN�APPLICATIONS�WHICH� DO�NOT�
USE�THE�4HELL�WINDOWS�AT�ALL�WILL�
OFTEN�GRAB�THE�CONSOLE�HANDLES�� �THIS�
IS�A�FEATURE�OF�$�COMPILERS�

*N� ORDER�TO�ALLOW�THE�CONSOLE�
WINDOW�TO�CLOSE�YOU�MUST�GIVE�THE�
CHILD� PROCESS�SOME�DUMMY�HANDLES�
TO�CLING�ON�TO�� �THAT�S�WHAT�THE�/*-�

DEVICE� IS�FOR��5YPICALLY
�YOU� LAUNCH�A�
BACKGROUND� PROCESS� LIKE�THIS�

/,+� �+&)�� �+&)�� 0;G?-LIAL;G

*F�YOU�DO�THIS�MUCH�FROM�THE�4HELL�
PROPER�	IE
� NOT�IN� SCRIPTS
� A�SHORTER�
SOLUTION� IS�TO�DEFINE�AN�ALIAS�TO�DO�
THE� HARD�WORK�FOR�YOU�

�)&�0� /OH�;=E� /2+� �+&)�� �+&)�

5HE�ALIAS� IS� USED� LIKE�THIS�� �HERE�WE�
START�&%� IN�THE�BACKGROUND�EDITING�
THE�4HELL�STARTUP�FILE�

F�/OH<;=E� "!� 0�0B?FF�0N;LNOJ

�+� "* "/$"+ 6 � 01�/1�2-
"N�EMERGENCY�START�UP�IS�ONE�OF�THE�MOST�USEFUL�THINGS�YOU�CAN�DO�IF�
YOU�INTEND�FIDDLING�AROUND�WITH�THE�MAIN�	OR
� ����ONLY
�SECONDARY
�
STARTUP�SEQUENCES�� *T�COULDN�T�BE�MUCH�SIMPLER�AND�HEREhS�HOW���

0PEN�A�4HELL� AND�ENTER�

F� ,-6� 0 ��0N;LNOJ�M?KO?H=?� NI� 0�"G0N;LN

*F�YOU�ARE�USING�8ORKBENCH� ���
�YOU�WILL� ALSO�NEED�TO�DO�THIS�

�� �-6� 0L0N;LNOJ&&� NI� 0�0N;LNOJ��

&DIT�&M4TART�USING�

��"!� 0�"G0N;LN

AND� INCLUDE�THE�FOLLOWING�INSTRUCTION�AT�THE�FIRST�LINE�

#�&)�1� ��

8ORKBENCH���USERS�SHOULD� SKIP�TO�THE�NEXT�SECTION� NOW�
'IND�A� LINE�WHICH� READS�

/2+� "5" 21"� 0�0N;LNOJ5&

AND�CHANGE�IT�TO� READ�

/2+� "5" 21"� 0�0N;LNOJ�

*F�SOMETHING�GOES�WRONG�DURING�THE�STARTUP
� ALL�YOU�HAVE�TO�DO� IS� RESET�
THE�MACHINE� AND�HOLD�DOWN�THE� �$TRLj� AND� �%j� KEYS�TOGETHER��5HIS�WILL�
STOP�THE� STARTUP�SEQUENCE�AND�ALLOW�YOU�TO�ENTER�

��"5" 21"� 0�"G0N;LN

5HIS�WILL� START�THE�MACHINE�NORMALLY�USING�THE�DEFAULT�4TARTUP�SEQUENCE�

20"/0�4&1%�4,/(�"+ %���,+)6
"FTER�YOU�FINISH�EDITING�&M4TART
� ENTER�THE� FOLLOWING�

��-/�1" 1� 0�"G0N;LN� 
0

8HEN�YOU� RE�BOOT�THE�MACHINE�HOLD�DOWN�BOTH�MOUSE�BUTTONS� UNTIL�THE�
SPECIAL� STARTUP�SCREEN�APPEARS�� 4ELECT�THE�ADVANCED�OPTIONS�WITH�THE�
MOUSE�AND�CLICK�THE�BUTTON� AT�THE�BOTTOM�OF�THE�SCREEN�TO�DISABLE�THE�
STARTUP�SEQUENCE�� /OW�RETURN� TO�THE�MAIN�SCREEN�AND�SELECT�%'0�� 	%)0��
IF�YOU�RE�BOOTING�A�HARD�DISK
��8HEN�THE�4HELL�WINDOW�APPEARS�TYPE�

F�"G0N;LN

5HIS�WILL� BOOT�THE�MACHINE�FROM�THE�EMERGENCY�STARTUP�SCRIPT��5HE� *1REFS�
DAEMON�WILL� PRESENT�A� REQUESTER�MOANING�ABOUT�OPEN�WINDOWS�� �THIS� IS�
QUITE�NORMAL� AND�NOTHING�TO�WORRY�ABOUT�

& ,+� %�+$"
)OW�CAN� *� CHANGE�THE�
3".�DISKhS� ICON�ON�
8ORKBENCH 

4TEPHEN�.C/ABB�
,ILMARNOCK
�"YRSHIRE

'IRST�OFF
�YOU�HAVE�TO�CREATE� A�NEW�
DOT�INFO�FILE�WITH�THE� ICON�TYPE� iDISKj ��
5HE�SIMPLEST�WAY�TO�DO�THIS� IS�COPY�
ONE�FROM�ANOTHER�DISK
� SO� LEThS�
ASSUME�THE�DISK� IN�%'0�� HAS�AN�
ATTRACTIVE� ICON�

 ,-6� !#,�>CME
CH@I � /�*�

/OTHING�WILL� APPEAR�TO�HAPPEN�TO�
3".hS� ICON�AT�THIS�POINT�� *F�YOU�HAVE�
8ORKBENCH��
� RESET�THE�8ORKBENCH�
USING�THE�SELECTION�ON�THE�TOOLS�
MENU��8ORKBENCH� ����USERS�CAN�GET�
THE�SAME�EFFECT�USING�

��)���4�

AND�YOU�WILL� NOTICE�3".�S� ICON�
CHANGE�TO�THE�NEW�DESIGN�

5O�MAKE�THIS�MORE�PERMANENT
�
YOU�MUST�COPY�THE� ICON�TO�YOUR�BOOT�
DISK�� �BUT�WITH�A�DIFFERENT�NAME�
OTHERWISE� IT�WILL�OVERWRITE�THE�EXISTING�
DISK�INFO�� %O� IT� LIKE�THIS�

�� �-6� /�*�!CME
&H@I� NI� ' �

060��!CME
�&H@

/OW�ADD�THE�FOLLOWING�LINE�TO�YOUR�
4TARTUP�SEQUENCE�	6SER�STARTUP�FOR�
"MIGA%04��
�

�� �-6� 060�! CME 
&H @ � NI� ' �

/�*�!CME
&H@I

/�!& �)�0,)21&,+
8HY�CANhT �*�MOUNT�
3"%� �)OW�CAN� *�
CHANGE�THE�SIZE�OF�
3"%� 

1HIL�.OORE�
3EDCAR
�$LEVELAND

5HERE�ARE�SEVERAL� REASONS�THIS�MIGHT�
HAPPEN
� BUT�SINCE�3"%�REQUIRES�A�
CONTIGUOUS�CHUNK�OF�MEMORY
� IT� IS�
MOST�LIKELY�YOUR�MACHINE�CANNOT�FULFIL�
3"%�S�REQUIREMENT��5HIS� IS�
PARTICULARLY�TRUE�ON�"����1LUS�
MACHINES�WHICH�ALTHOUGH�FITTED�WITH�
�.B�MEMORY
�COME�WITH�A�DEFAULT�
3"%�DISK�SIZE�OF����,��:OU�SHOULD�
FIX�THIS�BY� REDUCING�THE�SIZE�OF�THE�
3"%�DISK�OR�FIT�MORE�3".�

*F�YOU�ARE�SURE�YOU�HAVE�ENOUGH�
3".
� IT�MAY�BE�YOUR�MACHINEhS�
MEMORY�IS�FRAGMENTED��5HIS�CAN�BE�
FIXED� BY�RE�SETTING�THE�MACHINE�

3"%� IS�A�DEVICE�AND� LIKE�ALL�
MANUALLY�MOUNTED�"MIGA�DEVICES� IT�
HAS� AN�ENTRY�IN�THE� iMOUNTLISTj ��5HE�
MOUNTLIST�IS�A�TEXT�FILE� LOCATED� IN�THE�
DEVS�DIRECTORY�OF�YOUR�BOOT�DISK�SO�
YOU�CAN�VIEW�IT�LIKE�THIS�

��"!� !"30�*IOHNFCMN

&ACH�ENTRY�STARTS�WITH�THE�NAME�OF�
THE�DEVICE�AND�ENDS�WITH�A� iHASHj�OR�
�GATEj�SYMBOL� � ����3"%� LOOKS� LIKE�
THIS�

/�!�

!?PC=?� �� L;G>LCP?
>?PC=?�

2HCN� �� ��

#F;AM� �� ��

0OL@;=?M� �� ��

�FI=EM-?L1L;=E� �� ��

/?M?LP?>� �� ��

&HN?LF?;P?� �� ��

)IQ SF� ��� �� %CAB SF� �� ���

�O@@?LM� �� ��

�O@*?G1SJ?� �� �

�

	"MIGA%04���USERS�WILL� NOTE�THE� ITEM�
i)IGH$YLj� IS�SET�TO����BY�DEFAULT�

5HE�ENTRY�WE�ARE� INTERESTED� IN� IS
�
)IGH$YL� AND�APPLYING�THE�FORMULA�

0CT?� �� �%CAB SF� 
� ��� 	� ��

GIVES�THE�SIZE�OF�3"%� IN�,�� 'OR�
INSTANCE
� SUBSTITUTING�THE�DEFAULT�
VALUES�GIVES�

0CT?� �� ���� 
� ��� 	� ��� �� ���(� � �
��GCA;!,0� � 
� �

0CT?� �� ���� 
� ��� 	� ��� �� ���(� ' �

��GCA;!,0� � 
���

"LSO
�THE�FORMULA�

%C SF� �� �0CT?� CH� ( �FF�� F

CAN� BE�USED�TO�DETERMINE�THE�VALUE�
OF�)I$YL�GIVEN�A� REQUIRED�SIZE�OF�3"%��
*F�YOU� HAVE�"MIGA%04�������OR�
HIGHER�YOU�CAN�CALCULATE�THIS�
APPROXIMATELY�WITH� &7"-
�VIZ�

"3�)� ����������

5HIS�EXAMPLE�GIVES�)I$YL� A�VALUE�OF�
���AND�A�3"%�DISK�OF����,�

/"0&7&+$�/�!
*S�IT�POSSIBLE�TO�HAVE�
A�SMALL�3"%�
SOMETIMES�AND�A�
LARGE�ONE�FOR�OTHER�

OCCASIONS�� �FOR�INSTANCE
�WHEN� *�M �
PROGRAMMING 

1AUL�4TUBBS�
4T�"GNES
�$ORNWALL

*T�IS� PRACTICAL� AND�QUITE�SENSIBLE�TO�
HAVE�MORE�THAN�ONE�3"%�DEVICE�
AVAILABLE�AT�YOUR�COMMAND��5O�DO�
THIS�YOU�SHOULD�CREATE�AN�ENTRY� IN�THE�
MOUNTLIST�FOR�EACH�3"%�WITH�THE�SIZE�
YOU�WANT�� AND�PROVIDED�THE�DEVICE�
NAME� IS�UNIQUE
�"MIGA%04�WILL�
RECOGNISE�THE�ONE�YOU�WANT��5HE�
FOLLOWING�MOUNTLIST�ENTRIES�WOULD�
SUFFICE� 	THE�SECOND�CAN�ALSO� BE�
BOOTED�FROM�"MIGA%04��
�

���6/�!�

!?PC=?� �� L;G>LCP?
>?PC=?�

2HCN� �� ��

#F;AM� �� �

J * " � ".*("�4)011&3�l �*446&� ���l �0$50#&3�����
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FRAME�WHILST�YOU�ARE�STILL� BLITTING�TO� IT��
%OUBLE�BUFFERING
� IN� ITS�SIMPLEST�
FORMS
� INVOLVES�YOU� HAVING� TWO�
SCREENS
� A�HIDDEN�ONE
� AND�A�VISIBLE�
ONE�� #ASICALLY
�YOU�DRAW�ON�THE�
HIDDEN� ONE
� AND�WHEN� IT hS�FULLY�
DRAWN
� SIMPLY�SWAP�THE�TWO�BANKS
�
THEN�DRAW�ON�THE�NEW�HIDDEN� SCREEN��
5HIS�WAY�YOU�CAN�TAKE�AS� LONG�AS�YOU�
LIKE�TO�DRAW�YOUR�NEW�FRAME�WITHOUT�
WORRYING�ABOUT�FLICKER��8ATCH�OUT
�
HOWEVER�THAT�YOUR�PROGRAM�DOESNhT�
RUN� iAS�FAST�AS� IT�CAN��� INSTALL� SOME�
CODE�TO�MAKE�SURE�THAT�IF�IT hS� RUNNING�
ON�A�VERY�FAST�"MIGA�THAT� IT�DOESNhT�
SWAP�THE�BANKS�TOO�QUICKLY��5RY�
PLAYING� *NTERCEPTOR�ON� A���.HZ�
������AND�YOU�WILL� SEE�WHAT� *�MEAN�
� �IT hS� LIKE�TRYING�TO� LAND�THE�PLANE�ON�
A� POSTAGE�STAMP�

' � $"1��6�4&1%����,,(
*�HAVE�HAD�AN�"MIGA�
FOR�THREE�YEARS�NOW��
"BOUT�A�YEAR�AGO
� *�
DECIDED�TO�LEARN�

"SSEMBLY�-ANGUAGE��)ERE� *�AM
�A�
YEAR�ON�AFTER�READING�SEVERAL�BOOKS�
WHICH�FRANKLY�TELL�YOU�VERY�LITTLE �
ABOUT�HOW�TO�MANIPULATE�THE�
LANGUAGE�� *�KNOW�MOST�OF�THE�
INSTRUCTIONS�BUT�*�DO�NOT�KNOW�HOW�
TO�PUT�THEM�TOGETHER�WITHOUT�THE�
MACHINE�CRASHING�ON�ME��8HAT� *�
MEAN�TO�ASK� IS��DO�YOU�KNOW�OF�
ANYONE�OR�ANYWHERE�THAT� RUNS�
COURSES� IN�������PROGRAMMING�OR�A�
BOOK�THAT�ACTUALLY�TELLS�ME�HOW�TO �
MANIPULATE�THE�LANGUAGE�RATHER�THAN�
JUST�TELLING�ME�THE�ADDRESSING�
MODES�

3ICHARD�)OBBS�
&�.OLESEY
�4URREY

5HIS� IS�A�STUNNINGLY�COMMON�
PROBLEM��.OST�OF�THE� i -EARN�
"SSEMBLY�-ANGUAGE�ON� THE�"MIGAj

BOOKS�ARENhT �ACTUALLY�MUCH�GOOD�AT�
TEACHING�SOMEONE�TO�PROGRAM�������
� �THEY�CONCENTRATE�TOO�MUCH�ON�THE�
"MIGA
�AND�NOT�ENOUGH�ON�THE�
CONCEPTS�OF�.ACHINE�$ODE��8HAT�YOU�
NEED� IS�A�GOOD�BOOK�ON�.ACHINE�
$ODE�PROGRAMMING
�GOING�THROUGH�
THE�CONCEPTS�OF�"SSEMBLY�-ANGUAGE
�
HOW� IT�FITS�TOGETHER
� HOW� IT�ALL�WORKS�
AND�THEN�TEACHES�YOU�TO�PROGRAM�
������PROPERLY�� *�WOULD� STRONGLY�
RECOMMEND�THE�BOOK�1ROGRAMMING�
THE������
� PUBLISHED�BY�4Y#EX�� *ThS�
A�WONDERFUL� PUBLICATION�THAT�STARTS�
WITH� i8HAT�IS�A�1ROGRAM ��AND�WORKS�
UP�FROM�THERE��"RMED�WITH�THIS�BOOK
�
TOGETHER�WITH�THE�OFFICIAL�"MIGA�
-IBRARIES
� %EVICES�AND�"UTO%OCS�
BOOKS�YOU�ARE�READY�TO� LEARN�
ASSEMBLY� LANGUAGE�FOR�SURE�THIS�
TIME�

�))��1� �,+� ,*-&)"/0
*�OWN�A��.B�"MIGA�
"���
�AND�AS�A�HOBBY�
*� AM� LEARNING�TO �
PROGRAM�$�USING�THE�

�1+-�$�COMPILER��)OWEVER
� *�AM�
INTERESTED� IN�BUYING�A�COMMERCIAL�$�
COMPILER
�EITHER�"ZTEC�OR�-ATTICE�� *�
HAVE�NOTICED�THAT�THE�"ZTEC�
COMPILER�COMES�IN�TWO�PACKAGES
�
PROFESSIONAL�AND�DEVELOPMENT
� BUT�
THAT�YOU�SELDOM�SEE�ANY�ADVERTS�FOR�
IT �	THE�PROFESSIONAL�PACKAGE�BEING�
MY�PREFERRED�CHOICE�BASED�ON�
PRICE�
�.OST�SHOPS�ADVERTISE�-ATTICE�
AND�*hVE�TAKEN�THIS�TO�MEAN�THAT�IT�
IS�SUPERIOR��"S�A�HOBBYIST
� *� HAVE�TO �
STRIKE�A�BALANCE�BETWEEN�
FUNCTIONALITY�SPEED�AND�COST��
EFFECTIVENESS��$OULD�YOU�GIVE�ME�A�
BRIEF�SUMMARY�OF�THE�TWO�COMPILERS�
TO�HELP�ME�CHOOSE�WHICH�ONE�TO�
BUY 

1AUL�8ILLIAMS�
-ONGEVENS
�(LOUCESTER

1%"�',6�,#�-/,$/�**&+$
1ROGRAMMING�CAN�BE�ONE�OF�THE�MOST�REWARDING
� AND�YET�AT�THE�SAME�TIME
�
FRUSTRATING�ACTIVITIES�YOU�CAN�DO�ON�A�COMPUTER�� 'INALLY�GETTING�A� ROUTINE�
WORKING�THAT�YOU�HAVE�BEEN�TRYING�TO�DEBUG�FOR�HOURS
� OR�EVEN�DAYS
� CAN�BE�
MOST�SATISFYING�� 1ROGRAMMING
� OF�COURSE
� IS�ALSO�KNOWN�AS�THE�EASIEST�
METHOD�TO�SHORTEN�YOUR�LIFESPAN�� *TS�THE�CLASSIC�STRESS�PRODUCER�� :OUR�PROGRAM�
DOESN�T�WORK�� DRINK�MORE�COFFEE
� TRY�AGAIN
� REPEAT�TILL�YOUhRE�SO�FED� UP�WITH� IT�
THAT�UNLESS�YOU� LEAVE�THE�MACHINE�QUICKLY�YOUhRE�GOING�TO�PUNCH� ITS� LIGHTS�OUT��
%RINK�MORE�COFFEE��0F�COURSE
� THE�PROBLEM�WITH�COFFEE� IS�THAT�THE�MORE�YOU�
DRINK
� THE�SHORTER�YOUR�TEMPER�BECOMES�AND�THE�HARDER�IT�IS�TO�DEBUG�YOUR�
PROGRAM�ANYWAY��"�GOOD�STIFF�DRINK�WON�T�HELP�MATTERS�MUCH�EITHER�

4O�HOW�DO�YOU�COPE�WITH�THE�MOUNTING�PRESSURE
�TENSION�AND�GENERAL�
STRAIN�OF�PROGRAMMING
� PRODUCE�SOME�GOOD�PROGRAMS
� AND�NOT�HAVE�A�NERVOUS�
BREAKDOWN �8ELL
�WITH�A�FEW�SIMPLE�GUIDELINES
� COMMON� SENSE�AND�SOME�
PROGRAMMING�AND�DEBUGGING�TIPS�YOU�CANhT�GO�TOO�FAR�WRONG��"T�THE�VERY�LEAST�
YOUhLL� INCREASE�YOUR�LIFE�EXPECTANCY�

*ThS�HARD�TO�PRODUCE� LARGE�PROGRAMS�THAT�ARE�BUG�FREE��4OME�PEOPLE� HAVE�
SAID�THAT�IT� IS�ACTUALLY�IMPOSSIBLE�� �A�WORRYING�THING�WHEN�YOU�CONSIDER�THAT�
THE�ENTIRE�"MERICAN�4TAR�8ARS�ANTI�MISSILE�TECHNOLOGY�RELIED�ON�HUNDREDS�AND�
THOUSANDS�OF�LINES�OF�TOTALLY�UNTESTED�CODE�� *ThS�QUITE�EASY
� HOWEVER
�TO�
PRODUCE�PROGRAMS�THAT�ARE�EASY�TO�DEBUG�WHEN�THEY�DO�GO�WRONG�� *N�THE�
FOLLOWING�FEW�PAGES
� *� SHALL� ANSWER�SOME�PROGRAMMING�PROBLEMS� PEOPLE�HAVE�
HAD
� AND�GIVE� SOME�GENERAL� ADVICE�ON�TROUBLE�SHOOTING
� AND�SEE� IF�WE�CANhT�
SAVE�SOME�HEARTACHE�

'IRSTLY
� DEVELOPMENT�IN�$�WITHOUT�A�
HARD�DISK�IS�A�NIGHTMARE
� IF�NOT�NEARLY�
IMPOSSIBLE�� *�WOULD� RECOMMEND�THAT�
ANYONE�THINKING�OF�TAKING�UP�$�
PROGRAMMING�	OR�ANY�PROGRAMMING
� TO�
BE�HONEST
�CONSIDERS�A�HARD�DISK�AND�
AT�LEAST����.B�OF�3".�� 'OR�
4"4�-ATTICE�$�����B
� FOR�EXAMPLE
� IT�
IS�RECOMMENDED�AT�THE� START�OF�THE�
MANUAL�THAT�YOU� HAVE����.B�OF�3".


"N�"MIGA�PROGRAMMERhS� LIFE�STARTS�
GETTING�EASIER�AT� h���
� BUT�REALLY�
BEGINS�AT� ����

AND�AT� LEAST���.B�OF�HARD�DISK�
SPACE�� *F�YOU�WANT�TO� LEARN�MORE�
ABOUT�4"4�-ATTICE�$
�CONTACT�)I4OFT�
ON�b �������������� *F�YOU�RE�AFTER�A�
PROFESSIONAL� PACKAGE
�YOUhRE� BEST�TO�
SAVE�FOR�THE�4"4�-ATTICE�COMPILER
�
AS� IT�IS�A�FAST�EFFICIENT
� FLEXIBLE�AND�
POWERFUL� APPLICATION�

 /�0%"0�4&1%� 
*� HAVE�A�WRITTEN�A�
PROGRAM� IN�$�ON�MY�
"�����	04�����
�
WHICH�DOES�NOT�WORK�

ON�MY�FRIENDhS�"����	04����
�� *�
CANhT �FIND�OUT�WHY�AND� *�M�AT�MY�
WITS�END�� *T�KEEPS�CRASHING�ON�THE�
"����WITH�A�(URU�MEDITATION�

5ONY�+OSEPH�
)ARLOW
�&SSEX

*�WISH� *� KNEW�WHAT�THOSE�(URU�
.EDITATION� NUMBERS�WERE�� #UT�AT�A�
GUESS
� *hD�SAY�THEY�WERE�
���������XXXXXXXX�OR�
���������XXXXXXXX�� �0DD�"DDRESS�
BOUNDARY��5HERE�ARE�A�NUMBER�OF�
THINGS�WHICH�COULD�CAUSE�A�PROGRAM�
THAT�WORKS�FINE�ON�AN�"�����TO�
BREAK�BADLY�ON�ANOTHER�"MIGA�
'IRSTLY
� *� SHALL� DISCUSS�THE�0DD�
"DDRESS�BOUNDARY�ONE��5HE������� IN�
YOUR�"����� IS�A�CLEVER�BEAST
� AND� IS�
CAPABLE�OF�WRITING�INFORMATION�TO�ODD�
ADDRESSES
�WHICH� THE� LESSER�������
CHIP�� �AS�FOUND� IN�THE�"���� IS�NOT��
*ThS� LIKELY�THAT�YOU�ARE�COMPILING�YOUR�
PROGRAM�TO�BE�OPTIMISED�ESPECIALLY�
FOR�THE������
�WHICH� IS� PRODUCING�
CODE�THAT� IS� INCOMPATIBLE�WITH�THE�
"����

"NOTHER�POSSIBLE�FAULT�IS�THAT�YOU�
ARE�MAKING�USE�OF�FUNCTIONS�THAT�ARE�
PRESENT� IN�8ORKBENCH�AND� ,ICKSTART�
�
� BUT�NOT� IN� �����:OU�MUST�BE�
CAREFUL� ABOUT�THIS�SORT�OF�THING�� *F�YOU�
ARE�GOING�TO�USE� ROUTINES�THAT�ARE�NOT�
PRESENT�IN�OLDER�OPERATING�SYSTEMS
�
YOU�MUST�CHECK�THE�VERSION� NUMBERS�
OF�LIBRARIES�THAT�YOU�OPEN�AND�ENSURE�
THAT�THEY�ARE�THE�RIGHT�ONES�

5HE�ONLY�OTHER�SUGGESTION� AS�TO�
WHAT�THIS�FAULT�COULD�BE� IS�THAT�YOU�
MIGHT�BE�RUNNING�VERY�SHORT
� OR�
INDEED�OUT�OF�MEMORY
� OR�THE�STACK�
IS�TOO�SMALL��$�PROGRAMS�ARE�
NOTORIOUS�FOR�USING�UP� LARGE�AMOUNTS�
OF�STACK
� ESPECIALLY�IF�YOU�ARE� USING�
RECURSIVE�PROGRAMMING�IN�ANY�WAY�
	SUCH�AS�SOME�OF�THE�MORE�CLEVER

AND�FASTER�SORTING�ROUTINES
��5RY�
TYPING� iSTACK������j� FROM�THE�4HELL�
BEFORE� RUNNING�YOUR�PROGRAM�AND� SEE�
IF�THAT�MAKES�ANY�DIFFERENCE��"S�FAR�
AS� RUNNING�OUT�OF�MEMORY�GOES
�
MAKE�SURE�THAT�YOU�ARE�ASSUMING�
NOTHING��"LWAYS�CHECK�TO�SEE� IF�THE�
MEMORY�YOU�HAVE�ALLOCATED�HAS�
ACTUALLY�BEEN�GIVEN�TO�YOU
�OTHERWISE�
YOU�MIGHT�SUDDENLY�FIND�YOURSELF�
USING�A�POINTER�OF�ZERO�AS�A�BASE�TO�
YOUR�ALLOCATED�MEMORY�� �WHICH�WILL�
GIVE� UNPREDICTABLE�RESULTS�TO�SAY�THE�
LEAST�

),01�&+� ,!"
*� HAVE�BEEN�
PROGRAMMING�FOR�
SEVERAL�YEARS�NOW
� *�
STARTED�WITH�#ASIC
�

THEN�".04�AND�NOW�*�AM� LEARNING�
TO�PROGRAM�$��)OWEVER
� *� HAVE�A�
PROBLEM�� *�AM�WORKING�ON�A�BIG�
PROGRAM�UNDER�,ICKSTART�����
�AND� *�
AM�HAVING�SEVERE�DIFFICULTIES�
KEEPING�TRACK�OF�IT��"S�IT�GETS� LARGER�
IT �SEEMS�TO�GET�HARDER�TO�FIND�BUGS
�
AND� *�AM�GETTING�LOST�IN� IT��$OULD�
YOU�PERHAPS�DO�AN�ARTICLE�ON�
DESIGNING�PROGRAMS �)OW�WOULD�YOU�
RECOMMEND� *�SOLVE�MY�CURRENT�
PROBLEM 

+USTIN�$HAPMAN
&LTHAM
� -ONDON

:OUhRE�SUFFERING�FROM�BADLY�
STRUCTURED�PROGRAMMING��5HIS�NASTY�
DISEASE�CAUSES�YOUR�PROGRAM�TO�
APPEAR�MUCH� LARGER�AND�MORE�
COMPLEX�THAN� IT�ACTUALLY�IS
� AND�HELPS�
YOU�TO� INTRODUCE�BUGS�WITHOUT�
NOTICING�� &VENTUALLY�YOU�END�UP�WITH�A�
MASSIVE�PROGRAM�THAT�LISTS� LIKE�
SPAGHETTI� AND� IS� IMPOSSIBLE�TO�
UPDATE�AND�MAINTAIN��4OONER�OR�
LATER
�YOU� HAVE�TO�SCRAP� IT�AND�START�
AGAIN�

-AYING�DOWN�A�SENSIBLE�STRUCTURE�
TO�YOUR�PROGRAM�BEFORE�YOU�START�IS�
PERHAPS�ONE�OF�THE�MOST�TIME�SAVING�
THINGS�YOU�CAN�DO�FOR�LATER�TROUBLE�
SHOOTING��"CTUALLY�DESIGN�YOUR�
PROGRAM�BEFORE�STARTING�AT�THE�
KEYBOARD��5RY�TO� LAY�IT�OUT� INTO�
SEPARATE�MODULES�WHICH�YOU�CAN�
WRITE�AND�TEST� INDEPENDENTLY�OF�EACH�
OTHER��5HIS�WILL� HELP�YOU�TO�TRACE�
FAULTS� LATER�ON
�AND�WILL� MAKE�YOUR�
PROGRAM�MUCH�MORE�READABLE�AND�
EASIER�FOR�YOU�TO�UNDERSTAND��
%OCUMENT�EACH�OF�YOUR�ROUTINES�
CAREFULLY
� STATE�WHAT�IT�DOES
�WHAT�ITS�
INPUTS�AND�OUTPUTS�ARE
� AND
� IF�IT hS� IN�
ASSEMBLY�LANGUAGE
�WHICH� REGISTERS�
IT�REQUIRES��:OU�MAY�BE�ABLE�TO�
REMEMBER�WHAT�A� ROUTINE�DOES�FOR�A�
WHILE
� BUT�SHOULD�YOU�COME�BACK�TO� IT�
SIX�MONTHS� LATER�TO�UPGRADE� IT
� UNLESS�
YOUhVE� PUT�SUFFICIENT�COMMENTS� IN�
YOUhRE�GOING�TO�FIND� IT�VERY�HARD�
INDEED�TO�RECALL� HOW�IT�WORKS�AND�
WHAT�IT�DOES�

6SE� SENSIBLE�VARIABLE�NAMES
�
SUCH�AS� i PLAYER@NAMEj� RATHER�THAN�
i PNj 
�THIS�HELPS�TO�MAKE�YOUR�CODE

, K � ".*("�4)011&3�l �*446&� ���l �0$50#&3� ����
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%OES�THE�PROGRAM� REPORT�
INSUFFICIENT�$)*1�MEMORY�TO �
LAUNCH
�SELECT�A�SCREEN�MODE�
OR�DRAW�GRAPHICS 

*S�SOME�OF�YOUR�'"45�3".�
MISSING�WHEN�YOU�CALL�"7"*- 

L: ES

%OES�THE�PROGRAM�REPORT�
INSUFFICIENT�MEMORY�TO � LAUNCH

&
5OO�MANY�WINDOWS�ARE�OPEN

5OO�MANY�PROGRAMS�ARE�ALREADY�
RUNNING

"�PROGRAM�OR�PROGRAMS�HAVE�
FRAGMENTED�THE�AVAILABLE�
MEMORY

:OUR�MACHINE� IS�NOT�FITTED �WITH�
ENOUGH�MEMORY

&XTERNALLY�FITTED �BOARDS� 	AND�
INTERNAL�CARDS
�ARE� LOCATED�
AUTOMATICALLY�DURING�BOOT�UP

"N� INTERNALLY�MOUNTED�3".�
CARD�HAS�NOT�BEEN�MOUNTED�BY�
ITS�DRIVER�SOFTWARE

$LOSE�A�FEW�WINDOWS�OR�QUIT�AN�
APPLICATION�OR�TWO��"N�OPTION�TO �
CLOSE�THE�8ORKBENCH�SCREEN� IS�
AVAILABLE�FROM�MANY�
APPLICATIONS�AND�YOU�SHOULD�DO�
TH IS� IF�POSSIBLE

*F�THE�APPLICATION�HAS�ALREADY�
QUIT�AND�NOT�RELINQUISHED�ITS �
RESOURCES
�YOU�MUST� RE�BOOT�THE� [�
MACHINE�TO�RECLAIM� IT

3E�BOOT�AND�SEE� IF�THAT�CLEARS�
THE�PROBLEM�� *F�NOT�THE�FAULT�
MAY�BE�IN�THE�HARDWARE�ITSELF��
$HECK�THE�TERMINATIONS�ARE�
CLEAN�AND�THE�CON�FIG�
%*1�JUMPERS�ARE�SET�CORRECTLY

.AKE�SURE�THE�APPROPRIATE�
DRIVER�SOFTWARE� IS�AVAILABLE�AND�
CALLED�DURING�STARTUP��#ETTER�
STILL
�GET�AN�AUTOCONFIG�m�BOARD

2UIT�AN�APPLICATION�OR�TWO

"�VIRUS�HAS�GRABBED�ALL�THE�
MEMORY

5HIS�MAY�HAPPEN� IF�YOU�MULTIc
TASK�A� LOT�OF�LITTLE �PROGRAMS�� �
BUT� I T hS� RARE��5HE�ONLY�SOLUTION�
IS�TO � RE�BOOT�THE�MACHINE

'IT�MORE�MEMORY��1REFERABLY�AN�
EXTERNAL�EXPANSION

"�FEW�VIRUSES�DO�THIS�AS�PART�OF�
THE�NUISANCE�FACTOR��.AKE�SURE�
YOU� HAVE�AN�UP�TO�DATE�VIRUS�
KILLER
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5HE�FIGURE�YOU�ARE� LOOKING�FOR�IS�THE�
TOTAL�AMOUNT�OF�$HIP�MEMORY�
AVAILABLE� IN�BYTES�� *F�THIS� IS�GREATER�
THAN����,
�THE�'ATTER�"GNUS�$HIP� IS�
ALREADY�FITTED�TO�THE�MACHINE�AND�
THERE� IS� NO�NEED�TO�PROCEED�WITH�
THIS�

*F�YOUR�MACHINE� IS�A�RECENT�
MODEL�WITH��.B
� BUT�NO�5RAPDOOR�
EXPANSION� IT�MIGHT�STILL� HAVE�A�'AT�
"GNUS
�BUT�THE� BOARD�MAY�REQUIRE�
SMALL�CHANGES�TO�GET��.B�$HIP��
5HERE�ARE�TWO�WAYS�TO�FIND�OUT


�98�8. /7� 86()0

�;5(37/43�)433+)846

0N�REVISION���MOTHERBOARDS�A�SMALL�
AMOUNT�OF�SURGERY�*S�NECESSARY�TO �
GET�"GNUS�TO�SEE�THE�EXTRA�3".

EITHER�USE�A�SYSTEM� INFORMATION�
UTILITY�� �MOST�1%� LIBRARIES�HAVE�SUCH�
THINGS�OR�REMOVE�THE� LID�AND�TAKE�A�
LOOK�

5HE�FOLLOWING�LIST�OF�PARTS�AND�
TOOLS�WILL� BE�REQUIRED�TO�DO�THIS�JOB�
PROPERLY�

5HE�MORE�EXPENSIVE�PARTS� LIKE�A�
5ORX�DRIVER�AND�1-$$�EXTRACTOR�ARE�
NOT�ABSOLUTELY�
NECESSARY
�THIS� IS�
NOTED� IN�THE�TEXT�

5HESE�SCREWS�MAY�BE�
CROSSHEAD�OR�5ORX�TYPE��5HE�5ORX�
VARIETY�CAN�BE� REMOVED�WITH� A�SMALL�
FLATHEAD�OR�JEWELLER�S�SCREWDRIVER��
#E�CAREFUL�AND�DO�NOT�USE�A�NORMAL�
CROSSHEAD�

1LACE�ALL�THE�SCREWS� IN�THE�TIN�
LID�SO�THEY�DONhT �GET�LOST�
���(ENTLY�REMOVE�THE�UPPER�CASING�
BY�PRISING�IT�FROM�THE�DISK�DRIVE�END��
.AKE�SURE�YOU�DO�NOT�SNAG�THE�
&SCAPE�OR�&NTER�KEYS�� �DOING�SO�WILL�
ALMOST�CERTAINLY�DAMAGE�THE�
KEYSWITCH�

� 
 �3EMOVE�THE�
KEYBOARD�CONNECTOR�
BY�GRIPPING�THE�PLUG�
WITH� PLIERS�� �DO�NOT�
WRENCH� IT�BY�THE�
CABLE�� *F�THE�
CONNECTOR�IS�STUBBORN�
TRY�ROCKING�IT�FROM� LEFT�
TO�RIGHT�ALONG�ITS�
LENGTH�

/OW�PLACE�
THE�KEYBOARD�TO�ONE�
SIDE�
���3EMOVE�THE�FOUR�
SCREWS�SECURING�THE

������������������� � SHIELD� IN�PLACE�AND� LIFT
THE�FOUR�LUGS� LOCATED�AROUND� ITS�
PERIPHERY�WITH�A�FLATBLADE�
SCREWDRIVER�� �DON�T�USE�A�FINGERNAIL
�
THE�METAL� IS�SHARP�

3EMOVE�THE�MAIN� AND�AUXILIARY�
EDGE�CONNECTOR�SHIELDS�AND�PLACE�
THEM�TO�ONE�SIDE�
��� *F�YOU�HAVE�A�1-$$�	PLASTIC�
LEADED�CHIP�CARRIER
�EXTRACTOR
�YOU�
CAN� REMOVE�"GNUS�NOW�� *F�NOT
�YOU�
SHOULD�READ�THE� INSTRUCTIONS�BELOW�
DETAILING�1$#�REMOVAL��4OME

l�5HE�����"�'ATTER�
"GNUS
l� 0NE�SET�OF�
JEWELLER�S�
SCREWDRIVERS
l�0NE�SMALL�
CROSSHEAD�
SCREWDRIVER
l� 0NE�SMALL�FLAT�
SCREWDRIVER
l� 0NE�5ORX�/O�� ���
SCREWDRIVER
l� -ONG�NOSED�PLIERS
l� "�SHARP�CRAFT�KNIFE
l�"�SMALL� SOLDERING�IRON�	��8

l�"�CLEAN
� EARTHED�WORKBENCH
l�"N�&41�WRIST�STRAP
l�5HE� LID�FROM�A�COFFEE�JAR�OR�AN�
OLD�TIN
l�"BOUT�AN�HOUR�TOTALLY�UNDISTURBED

���4WITCH�OFF�YOUR�MACHINE�AND�
REMOVE�ALL�THE�PERIPHERALS�
���1LACE�THE�"MIGA�UPSIDE�DOWN�ON�
THE�WORKBENCH�AND�REMOVE�THE�SIX�
FIXING�SCREWS�� �THREE�ALONG�THE�BACK�
AND�THREE�ALONG�THE�FRONT�

"
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$ M M �
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'REE D 5ASK���� [ ) � 5ASK���

			(� 4YSTEM 5ASK� ��
.EMORY�FRAGMENTATION�IN�ACTION�
4EE�TEX T�FOR�DESCRIPTION

PEOPLE�ADVOCATE�REMOVING�"GNUS�BY�
LEVERING�IT�OUT
� THIS�CAN�SERIOUSLY�
DAMAGE�THE�1-$$�AND�THEY�ARE�
EXPENSIVE�TO� REPLACE��8HEN�YOU�
HAVE� REMOVED�THE�OLD�"GNUS
�
PROCEED�AT�4TEP����

/"*,3&+$�1%"�- �
���3EMOVE�THE����.B�EXPANSION�
NOW�AND�PLACE� IT�TO�ONE�SIDE��5HIS

RONTIMRED�ON�PAGE�4�
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&1�0���0&**
.Y�(71�*MPACT�
4ERIES�**� IS�FITTED�WITH�
�.B�3".�� *� HAVE

@@@@ � BEEN�TOLD� *�CANNOT
EXPAND�BEYOND�THIS�UNLESS� *� BUY�
SPECIAL�CHIPS�� *S�THIS�TRUE 

%ON�#UTCHER�
.IDDLESBOROUGH

*N�A�MANNER�OF�SPEAKING
�YES��5HE�
(71�4ERIES� **�ONLY�HAS�SPACE�FOR�FOUR�
�.B�OR��.B�4*..S�� *F�YOUR�DRIVE� IS�
ALREADY�FITTED�WITH�FOUR
� �.B�4*..S
�
THESE�WILL� HAVE�TO�BE� REPLACED�WITH�
THE�SPECIAL� �.B�ONES�� 4OME�
SUPPLIERS�MAY�ALLOW�YOU�TO�TRADE� IN�
THE�OLD�ONES
� BUT�EXPECT�TO�BE�
OFFERED� AS� LITTLE�AS�^��EACH�

#�01�,/� %&-�/�*�

` � 8HAT�*S�THE�DIFFERENCE�
BETWEEN�'AST�AND�
$HIP�MEMORY 

%EREK�%AWSON�
&AST�$HEAM
�-ONDON

'OR�OPENERS�THERE� IS�NO�ELECTRONIC�
DIFFERENCE�BETWEEN�'AST�AND�$HIP�
MEMORY
� THE�DIFFERENCE� IS�DEFINED�BY�
THE�WAY�THE�"MIGA�USES� IT��$HIP� IS�
FOUND� IN�ALL�"MIGA�COMPUTERS�AND� IT�
GETS�THIS�NAME�BECAUSE�THE�CUSTOM�
CHIPS� HAVE�ACCESS�TO� IT�

5HIS�MEMORY�IS�SHARED�WITH�THE�
$16� AND�THIS�CAN�CAUSE�ARGUMENTS�� �
TECHNICALLY�CALLED�A�BUS�CONTENTION��
8HEN�THE�$16�AND�THE�CUSTOM�CHIPS�
	1AULA
�"GNUS�AND�%ENISE
�WANT�TO�
ACCESS�THE�3".
�THE�PROCESSOR�HAS�
TO�WAIT�FOR�THEM�TO�FINISH�WITH� IT�

5HE�CUSTOM�CHIPS�ALWAYS�TAKE�
PRIORITY�OF�OVER�THE�$16�� 'AST�3".�ON�
THE�OTHER�HAND� IS�ONLY�ACCESSED�BY�
THE�$16�AND�SINCE� IT�DOES�NOT�HAVE�
TO�WAIT�FOR�SOMETHING�ELSE
� THE�$16�
WORKS�FASTER�� �HENCE�THE�NAME�'AST�
3".�
"51/��-,/1&,+�,#� %&-0

$AN�*�F IT�MORE�$HIP�
MEMORY�TO�MY�
MACHINE 

+�,AUFMAN�
(ATESHEAD

5HIS�DEPENDS�ON�A�COUPLE�OF�THINGS��
HOW�MUCH�YOU�ALREADY�HAVE�AND�HOW�
MUCH�YOUR�MACHINE�CAN�TAKE�� #ASIC�
"MIGAS� LIKE�THE�OLDER�"����AND�
"�����MACHINES�CAN�TAKE�UP�TO�
���,�OF�$HIP�� �AND�THIS� IS�SUPPLIED�
WITH�THE�MACHINE�

-ATER�"���S�CAN� BE�MODIFIED�TO�
TAKE�UP�TO��.B�$HIP�BY�ADDING�A�
'ATTER�"GNUS�	PART�NO������"
�AND�
CUTTING�A�FEW�TRACKS�� 	5HIS�PROCEDURE�
IS�DESCRIBED� IN�OUR�FEATURING�BOXOUT�
ON�THE�'ATTER�"GNUS
�

-ATE�MODEL�"����1LUS�MACHINES�
AND�THE�"����ARE�FITTED�WITH�THE�
4UPER�'AT�"GNUS�AND�CAN�ACCEPT�UP�
TO��.B�$HIP�� �.B� IS�FITTED�TO�THE

STANDARD�MACHINE�AND�AN�EXTRA����,�
OR��.B�CAN�BE�FITTED� IN�THE�TRAPDOOR��
'INANCE�PERMITTING
� AN�EXTRA� �.B� IS�A�
BETTER�OPTION�

&+�1%"�#�01�)�+"
)OW�MUCH�3".�DO�*�
NEED �%O�*� NEED�MORE�
'AST�OR�MORE�$HIP�
3". 

&LVIS�+EWELL�
'IFE
�4COTLAND

5HAT�DEPENDS�ON�THE� SORT�OF�
APPLICATIONS�YOU�WANT�TO� RUN��.OST�
SERIOUS�APPLICATIONS� REQUIRE� AT�LEAST�
�.B�� �ADD�ANOTHER����,�TO�THAT�IF�
YOU�USE�A�HARD�DISK��.OST�MODERN�
SPREADSHEETS� AND�WORD� PROCESSING�
APPLICATIONS�WILL�WORK�BETTER�IN�AT�
LEAST��.B�� DOCUMENT�PROCESSORS�
AND� %51�SYSTEMS�REALISTICALLY�REQUIRE�
AT� LEAST��.B��8ITH� ANIMATION�
PACKAGES
� THE�MORE�MEMORY�YOU�CAN�
AFFORD�THE�BETTER�� �BUT�THE�WATERSHED�
MINIMUM� IS��.B�

#Y�NATURE�OF�THE�EXPANSIONS

'AST�3".�TENDS�TO�BE�MORE�
EXPENSIVE�THAN�$HIP�AND�MOST�
APPLICATIONS�GOBBLE�$HIP�MEMORY�AT�
AN� ALARMING�RATE��5HEREFORE
�YOU�
SHOULD�UPGRADE�THE�$HIP�MEMORY�
FIRST�AND�ADD�'AST�TO�THAT�

*,/"�*"*,/6�
*F�*�GET�A�HARD�DISK�FOR�
MY�"���
�SHOULD� *�GET�
ONE�W ITH�EXTRA�
MEMORY 

5�#EAR
#RIDLINGTON
�&�"NGLIA

$ERTAINLY�� 5HE�THROUGHPORT�ON�MANY�
EXPANSIONS�FOR�THE�"���� IS�NOT�
RELIABLE�AND� IF�YOU�GET�A�SEPARATE�
EXTERNAL� EXPANSION�AND�HARD�DISK�AT�
A� LATER�DATE
�YOU�MAY�FIND�THE�TWO�ARE�
NOT�COMPATIBLE��"�TYPICAL� EXAMPLE� IS�
THE�4UPRA����39�WHICH� SEEMS�
INCAPABLE�OF�WORKING�WITH�THE�
3OCHARD� AND�"����� �IT�MAY�WORK�WITH�
OTHERS�

*"*,/6��/"�(�2-
9 � � �[� 8HAT� IS�MEMORY�
[65-� *� FRAGMENTATION�AND�
3� ���� WHAT�CAUSES� IT 
[ I I AAW.)̂ J � 1ETER�)ICKMAN

6PMINSTER

'RAGMENTATION�OCCURS�MAINLY�WHILE�
THE�"MIGA� IS� RUNNING�SEVERAL� USER�
JOBS�AT�ONCE�� 	.EMORY�USED�BY�THE�
SYSTEM�CAN�AND�DOES�GET�
FRAGMENTED
� BUT�THIS� IS� LESS� LIKELY�TO�
CAUSE�PROBLEMS�THAN�USER�
APPLICATIONS�


5AKE�A� LOOK�AT�THE�DIAGRAM� IN�THE�
BOXOUT�� �THIS�SHOWS�FOUR�STAGES� IN�A�
SIMPLIFIED�FRAGMENTATION�MODEL�

A
�5HE�MACHINE� HAS�JUST�STARTED��
4OME�MEMORY�IS�ALLOCATED�TO�THE�
SYSTEM�TASKS�AND�THE� REST� IS�	�.B
�
FREE�

".*("�4)011&3�l �*446&� ���l �0$50#&3�����
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8HEN�YOU� TURN�ON� YOUR�"MIGA
�DOES�THE�HARD�DRIVE�BOOT�UP 

$
#
B
$

*S�THE�DRIVEhS�POWER�LIGHT�ON 

5HE�HARD�DRIVE�ISNhT �POWERED�UP��:OU�SHOULD�
THEREFORE�TURN�OFF�YOUR�"MIGA
�TURN�ON�THE�HARD�
DRIVE� 	TH IS�SHOULD�ALWAYS�BE�DONE�FIRST
�AND�THEN� [�

TURN�THE�"MIGA�BACK�ON�AGAIN�

:&4� *�

;
5URN�OFF�YOUR�MACHINE�AND�CHECK�THAT�THE�DRIVE�IS�SECURELY�
CONNECTED�TO�YOUR�MACHINE�� *S� IT�CONNECTED�CORRECTLY 

:&4

5HE�HARD�DRIVE� IS�NOT�CONNECTED�CORRECTLY��:OU�SHOULD�THEREFORE�
TURN�OFF�THE�HARD�DRIVE�AND�YOUR�"MIGA�AND�RECONNECT�THE�DRIVE�SO�
THAT�THE�CONNECTION� IS�SECURE��/OTE�THA T�TH IS�SHOULD�NEVER�BE�

ATTEMPTED�WHEN�EITHER�THE�"MIGA�OR�THE�HARD�DRIVE�ARE�POWERED�UP� *�
OR�YOU�COULD�CAUSE�SERIOUS�DAMAGE�TO�BOTH�

:&4
*F�THE�DRIVE�HAS�A�GAME�SWITCH� 	THE�(71�"����*MPACT�4ERIES� **��

FOR�EXAMPLE

� IS� IT �SET�SO�THAT�THE�DRIVE� IS�DISABLED 

'LICK�THE�SWITCH�BACK�SO�THA T�THE�DRIVE�IS�ENABLED�AND�THEN�
REBOOT��5O�BE�ABSOLUTELY�SAFE
�TH IS�SHOULD�BE�DONE�WHEN�BOTH�THE�

DRIVE�AND�THE�"MIGA�ARE�POWERED�DOWN�
:&4

*S�YOUR�MACHINE�S TILL�EQUIPPED�WITH� n
:&4 ,ICKSTART���� 

+�� &

,ICKSTART�����DOES�NOT�SUPPORT�
AUTOBOOTING�FROM�A�HARD�DRIVE��:OU�WILL�
THEREFORE�NEED�TO�UPGRADE�TO�EITHER�
,ICKSTART�����OR�	EVEN�BETTER
�����
�
BOTH�OF�WHICH�SUPPORT�AUTOBOOTING�

8HEN�YOU� BOOT� UP�YOUR�MACHINE�
FROM� A�8ORKBENCH�DISK
� DOES�AT�
LEAST�ONE�DISK� ICON�APPEAR�ON� THE�
8ORKBENCH�FOR�THE� HARD�DRIVE 

:&4

*S�THIS� THE�FIRST� TIME�THAT�THE�DRIVE�
HAS�EVER�BEEN�USED 

/0

8HEN�YOU� BOOT�UP�YOUR�MACHINE�
FROM�A�8ORKBENCH�DISK
�DOES�AT�
LEAST�ONE�DISK�ICON�APPEAR�ON�THE�
8ORKBENCH�FOR�THE�HARD�DRIVE 

H

5HE�DRIVE�HAS�NOT�BEEN�PRE�FORMATTED��:OU�W ILL� J�
THEREFORE�HAVE�TO �FORMAT� IT �YOURSELF�USING�THE� J�
INSTALLATION�SOFTWARE�SUPPLIED�WITH�THE�DRIVE
� *

4WITCH�OFF�THE�MACHINE�AND� LEAVE� IT �FOR�FIVE�MINUTES�
OR�SO�� *F�IT �S TILL�DOESN�T�WORK�AFTER�TH IS�TIME�THEN�YOU�
HAVE�PROBLEMS�� *F�YOU�DONhT �MIND� LOSING�ALL�YOUR�DATA
�
YOU�COULD�TRY�REINSTALLING�THE�DRIVE
� I F �IT �S TILL�DOESNhT �
WORK�AFTER�THIS
� THERE�IS�A�PROBLEM�W ITH�EITHER�YOUR�

"MIGA�OR�THE�DRIVE�CONTROLLER��$ONTACT�THE�SUPPLIER�OF�
THE�DRIVE�AND�SEEK�THEIR�ADVICE�

6SING�THE� INSTALLATION�SOFTWARE�
THAT�CAME�WITH�THE�DRIVE
�

CHECK�THAT�THE�PARTITION� THAT�
YOU� BOOT�FROM� IS�S TILL�BOOTABLE��

*S� IT�BOOTABLE 

:OUR�DRIVE�IS�WORKING�PERFECTLY�

4WITCH�OFF�THE�
MACHINE�AND�
LEAVE�IT �FOR�FIVE�
MINUTES�OR�SO�� *F�
IT �S T ILL�DOESNhT �
WORK�AFTER�TH IS �
TIME
�YOU�HAVE�

PROBLEMS��
$ONTACT�THE�

SUPPLIERS�OF�THE�
DRIVE�AND�SEEK�
THEIR�ADVICE�

4ET�IT �TO �
BOOTABLE��:OU�
WILL�NOT�HAVE�TO �
REFORMAT�YOUR�
DRIVE�AS�THIS�
SIMPLY�SETS�A�

FLAG�IN�A�PRIVATE�
AREA�OF�THE�DISK�
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CONTENTS�CAN�BE�SPREAD�ACROSS�THE�
DISK� IN�QUITE�A�SEEMINGLY�UNTIDY�
MANNER��"FTER�A�WHILE
� THE�FREE�SPACE�
ON�THE�DRIVE�MAY�BECOME�SO�
SCATTERED�THAT�IT�MAY�NOT�BE�POSSIBLE�
TO�STORE�A� LARGER�FILE�AS�ONE�BIG�FILE�
ON�THE�DISK�

5O�GET�AROUND�THIS
�THE�"MIGA�
SPLITS�THE�FILE� INTO� gFRAGMENTSh�WHICH�
ARE�THEN� STORED� SEPARATELY�ON�THE�
DISK�	AS�FAR�AS�THE�USER� IS�CONCERNED
�
A�FRAGMENTED�FILE�STILL� APPEARS�TO�BE�
STORED�AS�ONE�FILE
��8HEN�THE�"MIGA�
LOADS�A�FRAGMENTED�FILE
�THE�DRIVE�
HEAD�HAS�TO�HOP�ABOUT�THE�DRIVE�
READING�IN� SEVERAL�DIFFERENT�FILES�TO�
FORM�THE�SINGLE�FILE�THAT�YOU�ORIGINALLY�
SAVED� 	ALL� THIS� IS� PERFORMED�
AUTOMATICALLY�OF�COURSE�
�

"LL� THIS�HOPPING�AROUND�OBVIOUSLY�
AFFECTS�THE�PERFORMANCE�OF�YOUR�
DRIVE��5HANKFULLY� IT�IS� POSSIBLE�TO�
RECONSTRUCT�THE�STRUCTURE�OF�A�HARD�
DRIVE�SO�THAT�FILES�ARE� NOT�FRAGMENTED�
USING�A�SOFTWARE�UTILITY�SUCH� AS�
$ENTRAL�$OASThS�2UARTER#ACK�5OOLS��
:OUhLL� HAVE�TO�BACK�UP�YOUR�DRIVE�
FIRST
� BUT�DEFRAGMENTING�A�DRIVE�CAN�
SPEED� IT�UP�CONSIDERABLY�
2UARTER#ACK�5OOLS�IS� AVAILABLE�FROM�
)#�.ARKETING�ON�������������

1%"�$/"�1�!&3&!"
.B�� * * � *� RECENTLY�BOUGHT�A�
��	��� (71�HARD�DRIVE�FOR�MY

"MIGA������AND� *hM�
VERY�PLEASED�WITH� IT��

"S�SOON�AS� IT�WAS� *NSTALLED� INSIDE�
MY�MACHINE
� *�SET�ABOUT�COPYING�ALL�
MY�FAVOURITE�SOFTWARE�ON�TO� IT�� �*�
NOW�HAVE�A�DRIVE�WHICH�CONTAINS�
�97�)/-�
�
�	PLUS�ABOUT�����FONTS

�
��)16;���� �97�9)>���AND�A�MASSIVE�
AMOUNT�OF�WORK�FILES�� 1ROBLEM� IS�
THOUGH
� I T hS�ALL�STARTING�TO�GET�A�
LITTLE �MESSY�

-OOKING�BACK
� *� KNOW�NOW�THAT�
WHAT� *�SHOULD�HAVE�DONE� IS�TO�HAVE�
SPLIT�THE�DRIVE�	 IT hS�A����.B�
2UANTUM�DRIVE�BY�THE�WAY
� INTO�
THREE�PARTITIONS�� �ONE�FOR�
8ORKBENCH�����
� ONE�FOR�ALL�MY�
PROGRAMS�AND�ANOTHER�FOR�MY�FILES��
*hVE�BEEN�TOLD�THAT�THE�ONLY�WAY�TO�
PARTITION�A�DRIVE� IS�TO� REFORMAT�IT�� *S�
THIS�TRUE 

*�HAVE�TO�ADMIT�THAT� *hM�A�BIT�
LAZY�AND�THEREFORE� *�CANhT � REALLY�BE�
BOTHERED�TO�BACK�UP����.B�OF�DATA�
ON�TO�FLOPPY�DISK�AND�THEN�HAVE�TO �
INSTALL�THE�WHOLE�THING�FROM�SCRATCH�

*hM�HOPING�FOR�A�MIRACLE�HERE
�
BUT�IS�THERE�POSSIBLY�A�METHOD�OF�
PARTITIONING�A�DRIVE�WITHOUT�HAVING�
TO�FAFF�ABOUT�WITH��<)9;-9*)+3�

4TEVE�5URNIPP�
(LASGOW

4ORRY�4TEVE
� BUT�MODERN�TECHNOLOGY�
HAS�NO�MIRACLE�SOLUTION� FOR�US� LAZY�
PEOPLE�� *�D� LIKE�TO� RESTRUCTURE�MY�
HARD�DRIVE�TOO
� BUT�*� TOO�AM�FACED�
WITH�THE�DAUNTING�PROSPECT�OF�
BACKING�UP�A�HUGE�HARD�DRIVE�� *hM�
AFRAID�THE�ONLY�WAY�TO�CHANGE�THE�
STRUCTURE�OF�A�HARD�DRIVE� IS�TO�
REFORMAT�IT�

*N�YOUR�PARTICULAR�CASE
�YOU�DONhT�
NECESSARILY�HAVE�TO�BACK�UP�THE�
ENTIRE�DRIVE�� &VEN� IF�YOU�DO
�YOU�MAY�
FIND�THAT�YOU� CANhT �RESTORE�THE�FILES�
THAT�YOU�HAVE�BACKED� UP� gEN�MASSEh�
ONCE�THE�DRIVE�HAS�BEEN� PARTITIONED�
	DONhT �FORGET
� EACH� PARTITION� IS�
TREATED�AS�A�SEPARATE�DRIVE�BY�THE�
"MIGA
�

1ROVIDING�THAT�YOU�VE�GOT�ALL�YOUR�
PROGRAMS�STORED�ON�FLOPPY�DISK
� ALL�
YOU�WOULD� HAVE�TO�BACK�UP� IS�YOUR�
WORK�FILES�

.AKE�SURE�THOUGH�THAT�THE�
PARTITION�YOU�CREATE�TO� HOLD�THESE

FILES� IS� LARGE�ENOUGH�THOUGH�� �MOST�
BACKUP�PROGRAMS�SIMPLY�STREAM�OUT�
THE�FILES�AS�ONE�HUGE�BINARY�FILE�THAT�
IS�SPLIT�ACROSS�SEVERAL�DISKS�

0NCE�THE�DRIVE� IS� PARTITIONED
�YOU�
CAN� THEN� REINSTALL� ALL�YOUR�PROGRAMS�
SEPARATELY�AND�THEREFORE�CUSTOMISE�
THEIR�PLACEMENT�ON�THE�DRIVE�TO�SUIT�
YOUR�NEEDS��5HIS�WAY�YOU�GET�A�
CHANCE�TO�RETHINK�NOT�ONLY�THE�
ORGANISATION�OF�THE�DRIVE� PARTITIONS
�
BUT�ALSO�THE�CONTENTS�OF�EACH�
PARTITION� 	%51�SOFTWARE� IN�A�SEPARATE�
DIRECTORY�FROM�MUSIC�PROGRAMS
� FOR�
EXAMPLE
�

3ESTRUCTURING�A� HARD�DRIVE� IS�JUST�
THE�THING�TO�WHILE�AWAY�A�BORING�
4UNDAY�AFTERNOON� 	WHO�KNOWS
�
MAYBE�EVEN� *�WILL�GET�AROUND�TO�DOING�
IT�ONE�DAY�
�

1,4"/�-,4"/
"FTER�YEARS�OF�DROOLING�
OVER�THE�SPECIFICATION�
OF�THE�"MIGA�����
�
* hVE�FINALLY�TAKEN�THE�

PLUNGE�AND�UPGRADED�FROM�MY�AGED�
#�����TO�A�SPANKING�NEW���.)Z�
"����5��1ROBLEM� IS�THOUGH
� THE�
"�����HAS� ITS�OWN����.B�HARD�
DRIVE�AND�	AS�A� RESULT
� *hVE�GOT�A�
SPARE�DRIVE�WHICH� IS�FILLED�UP�WITH�ALL�
MY�FAVOURITE�SOFTWARE�AND� IS�
ORGANISED�JUST�HOW�*�WANT� IT�� *S� IT�
POSSIBLE�TO�CONNECT�THE�DRIVE�TO�THE�
����5�AND�TRANSFER�THE�CONTENTS�
ACROSS�ONTO�THE�����5�S� INTERNAL�
DRIVE �8ILL�THE�����5�BE�ABLE�TO �
READ�THE�DRIVE�	 IT�WAS�FORMATTED�
USING�A�(71�CONTROLLER
 

1AUL�4IMPSON�
/ORWICH

5HANKS�TO�THE�WONDERS�OF�THE�
"MIGAhS�3%#�	3IGID�%ISK�#LOCK
�
FORMAT�FOR�HARD�DRIVES
� *� SEE�NO

REASON�WHATSOEVER�WHY�YOU� SHOULD�
HAVE�ANY�PROBLEMS�CONNECTING�THE�
DRIVE�TO�THE�����5�THROUGH� ITS�4$4*�
CONNECTOR�	YOUhLL� STILL� NEED�A�POWER�
SUPPLY�FOR�THE�DRIVE�THOUGH
�

*F�YOU�FANCY�EXTENDING�THE�
STORAGE�CAPACITY�OF�YOUR�NEW�
MACHINE
�YOU�COULD�EVEN� LEAVE�THE�
DRIVE�ATTACHED�AND�USE� IT�AS�JUST�
ANOTHER�PARTITION�� *F�YOUhD� LIKE�SOME�
HELP�WITH�THIS
� SEND�ME�THE�����5�
AND� *hD� BE�MORE�THAN�HAPPY�TO�DO�THE�
JOB�FOR�YOU�	JUST�DON�T�EXPECT�TO�GET� IT�
BACK�
��+OKING�ASIDE�THOUGH
� IT�S�A�
FAIRLY�SIMPLE�TASK�

3&/20��)"/1�
9 9 B 8ITH�SO�MANY�VIRUSES�

NOW�PLAGUING�THE�
"MIGA
� IS� IT�POSSIBLE�
FOR�ANY�OF�THEM�TO �

INFECT�A�HARD�DRIVE � *hVE�GOT�A�
���.B�DRIVE�CONNECTED�TO�AN�
"MIGA������	WHICH� *� USE�FOR�MY�
WORK
� BUT�MY�CHILDREN�ALSO�USE�THE�
MACHINE�FOR�PLAYING�GAMES��5HEYhD�
CRUCIFY�ME� IF�*�STOPPED�THEM�FROM�
USING�THE�MACHINE
� BUT�EQUALLY�*�
NEED�TO�BE�SURE�THAT�THE�DRIVE�WONhT �
BE� INFECTED�BY�ANY�VIRUSES�

8HAT�OPTIONS�ARE�THERE�
AVAILABLE�TO�ME 

%ON�+ONES�
/EWCASTLE�6PON�5�YNE

5HE�VAST�MAJORITY�OF�THE�VIRUSES�THAT�
ARE�CURRENTLY�DOING�THE� ROUNDS�ON�THE�
"MIGA�ARE�WHAT�ARE�CALLED�
gBOOTBLOCKh�VIRUSES��5HAT� IS
� THEY�LIVE�
IN�THE�BOOT�BLOCK�OF�A�DISK�� )ARD�
DRIVES�DON�T�HAVE�BOOT�BLOCKS
� SO� IT�S�
IMPOSSIBLE�FOR�A�CONVENTIONAL� BOOT�
BLOCK�VIRUS�TO� INFECT�A� HARD�DISK�

5HAThS�NOT�TO�SAY�THAT�HARD�DISK�
OWNERS�ARE�COMPLETELY�SAFE�THOUGH�� �
FAR�FROM� IT�� IT� IS�STILL� POSSIBLE�FOR�A

���������"��������������
"S�LONG�AS�YOU�FOLLOW�A�FEW�SIMPLE�GUIDELINES�
THOUGH
�MOST�HARD�DRIVES�WILL�PERFORM�VIRTUALLY�
PROBLEM�FREE�FOR�YEARS��)EREhS�A�RUNDOWN�OF�THE�
SORT�OF�PRECAUTIONS�YOU�CAN�TAKE�TO�KEEP�YOUR�
HARD�DISK�IN�TIP �TOP�CONDITION�

��� *F�YOUR�HARD�DRIVE�HAS�AN�EXTERNAL� POWER�SUPPLY
�
ALWAYS�TURN�THE�DRIVE�ON�BEFORE�YOU�POWER�UP�
&VEN�THEN
� IT�S�BEST�TO�PAUSE�FOR�A�FEW�SECONDS�
BEFORE�TURNING�ON�SO�THE�DRIVE�HAS�TIME�TO�SETTLE�

��� �7EVERTURN�THE� HARD�DRIVE�OR�YOUR�"MIGA�OFF�
WHILST�THE�"MIGA� IS�ACCESSING�THE�DRIVE��:OU�MUST�
ALWAYS�WAIT�UNTIL�DISK�ACTIVITY�HAS�CEASED�BEFORE�
POWERING�DOWN��0NCE�AGAIN
�THE�HARD�DRIVE�SHOULD�
BE�POWERED�DOWN�BEFORE�THE�"MIGA�

���#ETTER�STILL
� GET�INTO�THE� HABIT�OF�PARKING�THE�
DRIVE�S� HEADS�BEFORE�TURNING�EITHER�THE�DRIVE�OR�THE�
"MIGA�OFF��"LTHOUGH�MOST�MODERN�4$4*�DRIVES�
FEATURE�AUTO�HEAD�PARKING
� PARKING�THE�HEADS

MANUALLY� IS�A�VERY�GOOD�HABIT�TO�PICK�UP�

� 
� #ACK�UP�YOUR�HARD�DRIVE�ON�A�REGULAR�BASIS�� *�
KNOW
� BACKING�UP�EVEN�A���.B�HARD�DRIVE� IS�VERY�
BORING
� BUT�YOUhVE�ONLY�GOT�YOURSELF�TO�BLAME� IF�A�
PROBLEM�DOES�OCCUR�AND�YOU� LOSE�ALL�YOUR�DATA�� *F�
YOU�USE�THE�"MIGA�PROFESSIONALLY
� IT�MAY�EVEN�BE�
WORTH�YOUR�WHILE� INVESTING�IN�A�TAPE�STREAMER�

��� ,EEP�THE�DRIVE�AWAY�FROM�ANY�SOURCE�OF�
VIBRATION��"LTHOUGH� HARD�DRIVES�ARE�QUITE� ROBUST
� IT�
DOESNhT �TAKE�MUCH�TO�CAUSE�THE�DRIVE�TO�SUFFER�A�
HEAD�CRASH��:OU�SHOULD�THEREFORE�NEVER�PUT�YOUR�
SYSTEM�TOO�NEAR�LOUD�SPEAKERS
� SPIN�DRYERS�	YOU�
MAY� LAUGH
� BUT�PEOPLE�DO�THE�STRANGEST�THINGS�
�OR�
ANY�SURFACE�THAT�CAN�BE�KNOCKED�ABOUT�BY�CLUMSY�
PETS
� CHILDREN
� ETC�

���"LWAYS�KEEP�THE�"MIGA�AND�THE�HARD�DRIVE�WELL�
VENTILATED��:OU�SHOULD�THEREFORE�NEVER�PILE� BOOKS�
AND�MAGAZINES�ON�TOP�OF�EITHER�FOR�LONG�PERIODS�OF

TIME��.OST�EXTERNAL� HARD�DRIVES�HAVE�COOLING�FANS
� �IF�THIS� IS�COVERED�UP�BY�A�CLUMSILY�PLACED� PILE�OF�
DISKS�OR�MAGAZINES
�THEN�YOU�RE�ASKING�FOR�
TROUBLE��0VERHEATING�CAN�CAUSE�SERIOUS�DAMAGE�TO�
MOST�FORMS�OF�ELECTRICAL�EQUIPMENT�

0,
� SO�YOUhVE�FOLLOWED�ALL� THESE�GUIDELINES�BUT�
EVENTUALLY�SOMETHING�DOES�GO�WRONG��8ELL
� OVER�
THESE�FOUR�PAGES�WEhLL� BE�SORTING�OUT�A�FEW�OF�THE�
MORE�COMMON�PROBLEMS�THAT�PLAGUE�HARD�DISK�
OWNERS�� *F�YOUR� LETTER�ISNhT �PUBLISHED
� THEN�FLICK�
THROUGH�ALL�THE�QUESTIONS�AND�THE�CHANCES�ARE�
THAT�THERE� IS�SOMEONE�OUT�THERE�WHO�HAS�EXACTLY�
THE�SAME�PROBLEM�AS�YOU��8ITH�THE�ADVICE�THAT�
WEhVE�PROVIDED
�MOST�HARD�DRIVE�PROBLEMS�CAN�BE�
SORTED�OUT�WITHOUT�HAVING�TO�CONTACT�THE�
MANUFACTURER�

*F�THE�WORST�COMES�TO�THE�WORST�HOWEVER
�DON�T�
FORGET�THAT�MOST�HARD�DRIVE�SUPPLIERS�OPERATE�
SOME�FORM�OF�TECHNICAL� HELPLINE�� *F�YOU�RE�STILL�
STUMPED�AFTER�READING�OUR�TROUBLE�SHOOTING�GUIDE�
	WEhLL�BE�SURPRISED� IF�YOU�ARE
� THOUGH

�WHY�NOT�
CONTACT�THE�SUPPLIERS�AND�SEEK�THEIR�ADVICE��%ONhT�
GET�STROPPY�WITH�THEM�THOUGH�� �SUPPLIERS�ARE�FAR�
MORE�OPEN�AND�WILLING�TO�HELP� IF�YOU� SPEAK�NICELY�
TO�THEM�
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*S�THIS�THE�FUTURE�SHAPE�OF�YOUR�
"MIGA � *T�COULD�BE���

( AST�MONTH� *� LOOKED�AT�HOW�
WE�CAN�USE�THE�EXTERNAL�
PORTS�OF�THE�"MIGA�TO�BEGIN�
CONTROLLING�ASSORTED�

DEVICES��5O�RATIONALISE�THE�
UNDERSTANDING�OF�CONTROL
� *� HAVE�
BASED�ALL�MY�EXPERIMENTS�ON�THE�
4WITCHSOFT� *�0 �PORT
�AND� ITS�
ASSOCIATED�ACCESSORIES�� *�AIM�TO �
CONTINUE�THE�SAME�PATH�THIS�MONTH
�
WITH�A� LOOK�AT�MORE�SOPHISTICATED�
APPLICATIONS�TO�GIVE�ADVICE�ON�HOW�
YOU�CAN�DEVELOP�YOUR�UNDERSTANDING�
OF�gCONTROLh 
�AND�WORK�TOWARDS�MORE�
ADVANCED�APPLICATIONS�

/,�,�0-"�(
'IRST
� A�FEW�WORDS�ABOUT�ROBOTICS�
5HE�WORD� ROBOT�WAS�FIRST�PENNED� IN�
THE�����S� IN�A�PLAY�BY�THE�$ZECH�
WRITER�,AREL�$APEK�� *T�WAS�ABOUT�A�
SCIENTIST�WHO�BUILT�MACHINES�CALLED�
gROBOTSh� FROM�THE�$ZECH�WORD� gROBOTAh�
MEANING�SLAVE�LIKE�WORK�

6NFORTUNATELY
� AT�THE�END�OF�THIS�PLAY
�
THE� ROBOTS� KILL�THEIR�HUMAN�CREATORS�
TO�TAKE�OVER�THE�WORLD�

5HE�POTENTIAL�OF�COMPUTERS�
MAKES� IT�LIKELY�THAT�MORE�AND�MORE�
JOBS�WILL� BECOME�AUTOMATED� IN�THE�
FUTURE
� SO�AN�UNDERSTANDING�OF�
ROBOTICS� IS�A�VALUABLE�ASSET�

$ONTROLLING�ANY�DEVICE�FROM�A�
COMPUTER�REQUIRES�COMMANDS
� AND�
THESE�CAN�BE�SENT�IN�VARIOUS�FORMS��
-AST�MONTH
� *� EXPLAINED�HOW�MOST�OF�
THE�#ASIC� LANGUAGES�ARE�SUPPORTED�
BY�THE�4WITCHSOFT�PORT
� AND� *�WILL� BE�
CONTINUING� IN�THIS�FORMAT��5HE�BASIC�
PRINCIPLE� IS�THAT�THE�COMPUTER�CAN�
MAKE�DECISIONS�ON�WHEN�TO�TURN�ON�
MOTORS
� AND�FOR�HOW� LONG��5HE�"MIGA�
CAN�ALSO�BASE�THOSE�DECISIONS�ON�
INFORMATION� IT�RECEIVES�FROM�SENSORS�

�2&)!�6,2/�,4+
5HE�MOBILE� ROBOT�CAN�VARY�IN� SIZE��
(ENERALLY
� THE�SMALLER�ONES�ARE�
CALLED�BUGGIES
� AND�ARE�ATTACHED�TO�
THE�COMPUTER�BY�AN�UMBILICAL�CABLE��
4OME�HAVE�ON�BOARD�COMPUTERS�
MUCH�SMALLER�THAN�"MIGAS�� 1ERSONAL�
COMPUTERS� LIKE�THE�"MIGA�HAVE�MADE�
ROBOT�BUILDING�MUCH�EASIER�� *N�THE�
EARLY�DAYS�OF�ROBOTICS
� THE�ONLY�WAY�
TO� IMPLEMENT�DECISION�MAKING�ABILITY�
BY�THE�ROBOT
�WAS� BY�USING�ELECTRONIC�
COMPONENTS�� /OW�ALL�THE�CONTROL�
ALGORITHMS�CAN�BE� IMPLEMENTED�BY�
SOFTWARE�ON�A�DISK�

"N�"MIGA�BASED�WALKING�ANDROID�
IS�A� LITTLE�AMBITIOUS�TO�START�WITH��"T�
THIS� STAGE
�YOU�DON�T�NEED�TO� INCORPOc
RATE�THE�"MIGA�ON�BOARD��4TART�OFF�
WITH� AN�UMBILICAL�CONNECTION
� BUT�
MAYBE� LEAVE�SPACE�FOR�THE�"MIGA�FOR�
LATER�DEVELOPMENTS�

%ECIDE�ON�THE�SIZE�AND� SHAPE�OF�
YOUR�ROBOT�AND�WHICH�MATERIALS�TO�
USE�FOR�CONSTRUCTION��1LYWOOD�MIGHT�
SOUND� LOW�TECH
� BUT�IT�S�ONE�OF�THE�
BEST�MATERIALS�TO�USE�

5HE�BEST�SHAPE�FOR�A� ROBOT� IS

(ET�TO�GRIPS�WITH�GEOMETRY�WITH�HELP�FROM

"%*� IS�AN�ALIEN�WHOSE�MISSION� *N�LIFE�
IS�TO�BRING�THE�+OYS�OF�LEARNING�TO�
EVERYONE�WILLING�TO�FOLLOW�HIS�HAPPY��
GO�LUCKY�WAY�OF�ADDRESSING�THE�
SUBJECTS�CONTAINED�IN�THIS�*NTEGRATED� "%*�AND�HIS�MATHS�PACKAGE�
LEARNING�PACKAGE��5HE�RANGE�COVERS
&NGLISH
�.ATHS�AND�'RENCH�FOR�AGES����TO �����5HE�PACKAGES�HAVE�BEEN�
LINKED�TO �THE�ATTAINMENT�TARGETS�IN�THE�/ATIONAL�$URRICULUM�

5HE�PACKAGES� INCLUDE�A�CLOCK
� A�
PERSONAL�DIARY
� A�NOTEBOOK
� AND�A�
HIGH� SCORE�TABLE�� *CONS�ALONG�THE�
BOTTOM�OF�THE�SCREEN� PROVIDE�OPTIONS�
FOR�)ELP
� #ACK�0NE
�(AME
� 'ORWARD�
0NE
�5OOLS
� AND�4TART�"PPLICATION�

"%*� INTRODUCES�HIMSELF
� AND�GOES�
THROUGH�THE�USUAL� ROUTINE�OF�ASKING�
YOUR�NAME�AND�AGE�TO�ENSURE�
POLITENESS�OF�ADDRESS�ON

SUBSEQUENT�ENCOUNTERS
� AND�TO�
RECORD�YOUR�PERFORMANCE�AGAINST�
ACCEPTED�ATTAINMENT�LEVELS�� )IS�
SOMEWHAT�WHIMSICAL� FACE�CHANGES�
EXPRESSION�AS�HE� REACTS�TO�YOUR�
INPUT
� AND�CONTINUALLY�SUPPORTS�THE�
PASSAGE�THROUGH�THE� PROGRAMS�WITH�
ADVICE�AND�SUPPORT�

8ORK
�$HAT�OR�1LAY�ARE�OFFERED�AS�
POSSIBILITIES��8ORK�BEGINS�THE�ACTUAL

5HE�DUAL� INTEGRATED�CIRCUIT�MOTOR�
CONTROLLER�MODULE�WILL�MAKE�FUTURE�
BUILDING�AND�DRIVING�OF�ROBOTS�EASIER

CYLINDRICAL��5HE�REASON�FOR�THIS� IS�THAT�
A�VERY�TIGHT�TURNING�CIRCLE� IS�A�GREAT�
ADVANTAGE�� *F�THE� ROBOT�ENCOUNTERS�
AN�OBSTACLE
� IT�CAN� REVERSE�AND�TURN�
VIRTUALLY�ON�THE�SPOT�TO�CHANGE�
DIRECTION��8HEN�TURNING
�YOU�DONhT�
WANT�ONE�OF�THE�CORNERS�TO� KNOCK�
OVER�YOUR�MUMhS�PRIZE�.ING�VASE
�OR�
KNOCK� LUMPS�OUT�OF�AN� UNSUSPECTING�
DOZING�DOG�

*T� IS�OF�COURSE� RATHER�DIFFICULT�TO�
PRODUCE�A�CIRCLE� IN� PLYWOOD
� SO�A�
HEXAGONAL�CROSS� SECTION� IS�A�GOOD

COMPROMISE
�
SOMETHING� LIKE�A�
%ALEK
� IN�FACT��:OU�
SHOULD�ALLOW�FOR�
COMPUTER
� BATTERY
�
WHEELS�AND�EXTRA�
SENSORY�CIRCUITRY��0NE�
OF�THE�SIDES�SHOULD�
INCORPORATE�A�HINGED�
DOOR�

������������4%""2"0
�+!� �1"/-&))�/0
)AVING�DESIGNED�THE�GENERAL�SHAPE�
OF�THE�ROBOT
�YOU�NEED� TO�THINK�ABOUT�
MOBILITY��5HERE�ARE�MANY�POSSIBILITIES�
FOR�PRODUCING�MOVEMENT��:OU�CAN�
USE�WHEELS�OR�TRACKS�� :OU�MIGHT�
CONSIDER�LEGS
�BUT�THIS� IS�A�
COMPLICATED� OPTION�BEST�LEFT�FOR�
gMARK���OR����

8HEELS�ARE�THE�EASIEST�OPTION
�
AND�THE�BEST�PERMUTATION� IS�THREE��
5WO�WHEELS
� AND�THE� ROBOT�FALLS�OVER
�
FOUR
� AND�MANOEUVRING�REQUIRES�
THREE�POINT�TURNS��6SING�THREE�WHEELS�
MEANS�WE�CAN�HAVE�A�MOTOR�
ATTACHED�TO�TWO�OF�THE�WHEELS
� AND

5
4�/+&+$

%ANGER�ELECTRICITY�KILLS��6NLESS�YOU�ARE�ABSOLUTELY�SURE�ABOUT�WHAT�
YOU�ARE�DOING
�SEEK�ADVICE�FROM�AN�EXPERT�ELECTRICIAN�BEFORE�
ATTEMPTING�ANY�EXPERIMENTS�IN�EITHER�OF�THE�TWO�ARTICLES�ON�ROBOTICS�
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#ITMAPPED�CHARACTERS�ARE�CONSTRUCTED�FROM�A� RECTANGULAR�MATRIX�OF�BLACK�AND�
NOT�BLACK�DOTS�� ENLARGING�THEM�INTRODUCES�THE� gJAGGIESh
�SHRINKING�THEM�RESULTS�
*N�THE�LOSS�OF�SOME�OF�THE�DATA��0UTLINE�CHARACTERS�ARE�DEFINED�BY�CONTROL�
POINTS�AND�MATHEMATICAL�EQUATIONS�THAT�DESCRIBE�THE�CURVES�� NO�MATTER�HOW�
MUCH�YOU�SHRINK�OR�ENLARGE�THEM
�THEY�ALWAYS�KEEP�THEIR�SHAPE

5HE� gCLASSIC��� h�TYPEFACES
� AS�FOUND� IN�MOST�1OST4CRIPT�PRINTERS�AND�THE�
$OMPUGRAPHIC�0UTLINE�'ONTS�PACK
�ARE�COMPOSED�OF�DIFFERENT�STYLES�OF�NINE�
TYPE�FAMILIES
� PLUS�DINGBATS�AND�SYMBOLS�TYPE�FACES��5RIUMVIRATE� IS�THE�SAME�
AS�)ELVETICA
�1ALACIO�IS�THE�SAME�AS�1ALATINO
�$ENTURY4CHOOLBOOK�IS�THE�SAME�
AS�/EW$ENTURY�4CHOOLBOOK��5HE�0UTLINE�'ONTS�NAMES�ARE�CHANGED�BECAUSE�
THE�NAMES�OF�SOME�TYPEFACES�ARE� REGISTERED�TRADE�MARKS

�@�F:7�8;@3>�B3DF�A8�:;E�FGFAD;3>�A@�FKBA9D3B:K
� 788�-3>=7D�F7>>E�KAG�
3>>�KAG�>>�BDA434>K�7H7D�@776�FA�=@AI�34AGF�8A@FE

� ' 7 ' 3 5 + / ) � 5 0 � 9 < 6 ,
� S�DESKTOP�PUBLISHING�HAS�

BECOME�CHEAPER�AND�
MORE�ACCESSIBLE�TO�THE�
HOME�USER�AND�THE�SEMIc

PROFESSIONAL
� THE�MYSTIQUE�AND�
TERMINOLOGY�SURROUNDING�THE�SUBJECT�
OF�COMPUTERISED�TYPEFACES�HAS�
GROWN� INTO�A�DARK�TOWER�OF�
CONFUSION�AND�MISCONCEPTIONS�

&VEN� SOME�SO�CALLED�EXPERTS�WILL�
GO� �6RN���j�WHEN�ASKED�CERTAIN�
QUESTIONS�

5HE�PURPOSE�OF�THIS�ARTICLE� IS�TO�
KNOCK�SOME�BRICKS�OUT�OF�THAT�DARK�
TOWER�AND�BRING� IT�TUMBLING�DOWN
�TO�
EXPLAIN�THE�TERMINOLOGY�AND�THE�WAY�
DIFFERENT�COMPUTERISED�TYPEFACES�
WORK��"RMED�WITH�THIS�NEW�
UNDERSTANDING
�YOU�WILL� BE�ABLE�TO�
TALK�CONFIDENTLY�ON�THE�SUBJECT�TO�THE�
PERSON�SITTING�NEXT�TO�YOU�ON�THE�BUS
�
YOU�LL� BE�ABLE�TO� READ�ADVANCED�
BOOKS�AND�ARTICLES�ON�%51�WITHOUT�
GETTING�HEADACHES
� AND�YOUhLL� NOT�
FEEL� LIKE�A�COMPLETE�PRAT�WHEN�THE�
PERSON�BEHIND�THE�COUNTER�DOWN�THE�
OUTPUT�BUREAU�THROWS�A�MOUTHFUL� OF�
JARGON�AT�YOU�� *N�FACT�YOU�LL� BE�ABLE�TO�
SMILE�AND�THROW�SOME�JARGON�BACK
�
RESPLENDENT� IN�THE� KNOWLEDGE�THAT�
YOU� PROBABLY�UNDERSTOOD�WHAT�THEY�
SAID�BETTER�THAN�THEY�THEMSELVES�DID�

5HE�FIRST�THING�WE�MUST�CLEAR�UP�
IS�THAT�WHEN�DESKTOP�PUBLISHING�
PEOPLE�SAY� iFONTS�
�THEY�USUALLY�
MEAN� iTYPEFACESj �� 3EMEMBER�FROM

LAST�MONTH �"�FONT�IS�A�PARTICULAR�
TYPEFACE�PRINTED� IN�A�PARTICULAR�SIZE�
AND�STYLE�� �EG�5IMES�LTALIC���PT��
5IMES� IS�NOT�A�FONT
� IT�S�A�TYPE�FAMILY��
5IMES�LTALIC� IS� NOT�A�FONT
� IT� IS�A�
TYPEFACE��5IMES�LTALIC���PT�IS� A�FONT�

/EVER�MIND�WHAT�THE�ADVERT�SAYS�
OR�WHAT�THE�PACKAGE� IS�CALLED
�WHEN�
YOU�BUY�A�DISK�OF� gFONTSh�YOU�ARE�
ACTUALLY�BUYING�A�DISK�OF�TYPEFACES��
6NLESS�THEY�ARE� iBITMAPPED�FONTSj 
�
WHICH� IS�WHERE�THE�STORY�BEGINS���

+,1�#)"5&�)"
#ITMAPPED� FONTS�ARE�THE�SIMPLEST�
AND� LEAST�FLEXIBLE�VARIETY�OF�COMPUTER�
TYPEFACES��5HE�WORD� iBITMAPPEDj� IS�
AN� AWFUL� PIECE�OF�JARGON�BORROWED�
FROM�THE�PROGRAMMING�WORLD�� AS�FAR�
AS�BITMAPPED�FONTS�ARE�CONCERNED
� IT�
MEANS�THAT�INDIVIDUAL�CHARACTERS�ARE�
FORMED�BY�ARRANGING�A�SERIES�OF�DOTS�
INSIDE�A� RECTANGULAR�MATRIX�TO�FORM�A�
iMAPj�OF�BLACK�AND�NOT�BLACK�DOTS��
*ThS�CALLED� A�BITMAP�BECAUSE�EACH�
DOT�IN�THE�MATRIX�REQUIRES�ONE� iBIThh�
OF�COMPUTER�MEMORY�

:OU�VE�PROBABLY�GOT�A�DOT�MATRIX�
PRINTER�� *ThS�CALLED�DOT�MATRIX�BECAUSE�
THE�CHARACTERS� IT�PRINTS�ARE�FORMED� IN�
THE�WAY�DESCRIBED�ABOVE�� *F�IT�HELPS
�
THINK�OF�iBITMAPPED�� AS�MEANING�
DOT�MATRIX�

5HE�DOT�MATRIX�OR�iBITMAP�� FOR�
THE�COMPUTER�GENERATED�CHARACTERS�
CAN�BE�AS�BIG�AS� IS� REQUIRED
� BUT�THE

LARGER�THE�BITMAP
� THE�MORE�MEMORY�
EACH�CHARACTER�TAKES�UP�

5HE�ADVANTAGE�OF�BITMAPPED�
FONTS� IS�THAT�THEY�CAN�BE�RENDERED�
QUICKLY�ON�SCREEN�USING�THE�SIMPLE�
METHOD�OF�iONE�DOT�IN�THE�MATRIX�
EQUALS�ONE�PIXEL�ON�THE�SCREENj ��
5HEREhS� NO�CALCULATING�INVOLVED
� ALL�
THE�COMPUTER�NEEDS�TO�DO� IS�COPY�THE�
DATA�FOR�THE�CHARACTER�FROM�STORAGE�
MEMORY�TO�SCREEN�MEMORY�� �READ��
WRITE�SPLAT
� A�CHARACTER�ON�THE�SCREEN�
IN�THE�TINIEST�FRACTION�OF�A�SECOND�
'OR�THIS� REASON�BITMAPPED�FONTS�ARE�
OFTEN� REFERRED�TO�AS� iSCREEN�� FONTS�

#UT�THEREhS�A�SNAG�� 	*SNhT �THERE�
ALWAYS 
�#ITMAPPED�FONTS�CAN�BE�
ENLARGED�ONLY�BY�A�METHOD�CALLED

iPIXEL� REPLICATIONj ��"LL�THIS�TERM�
MEANS� IS�THAT�EVERY�PIXEL� IS�
MULTIPLIED� BY�THE�SAME�NUMBER�TO�
PRODUCE�A� LARGER�FONT��5O�GIVE�A�
SIMPLE�EXAMPLE�� SAY�WE�WANTED�A�
CHARACTER�TO�BE�TWICE�AS�WIDE� AND�
TWICE�AS�HIGH�� �EVERY�PIXEL� IN�THE�
MATRIX�WOULD� HAVE�TO�BE�MULTIPLIED�
INTO�A�GROUP�OF�PIXELS�TWO�PIXELS�WIDE�
BY�TWO� PIXELS�HIGH��"ND�WHAT�HAVE�WE�
GOT �:UP
�WEhVE�GOT�THE�JAGGIES�

:OU� CAN�SEE�PIXEL� REPLICATION�FOR�
YOURSELF�BY�USING�%ELUXE�1AINT�TO�TYPE�
A� LETTER�ON�TO�THE�SCREEN
�CUTTING�IT�
OUT�AS�A�BRUSH� AND�THEN�PRESSING�
4HIFT�)� TO� KEEP�DOUBLING�THE�BRUSHhS�
SIZE��"FTER�JUST�A�FEW�DOUBLINGS�THE�
CHARACTER�BECOMES� INCREDIBLY�UGLY�

%�-"*)��0./$)"�T�%�-"*)��0./
"SCENDER�� �5HE�VERTICAL�STROKE�ABOVE�THE�X�HEIGHT�IN� LETTERS� LIKE�B�H� K�

#ASELINE����5HE�	IMAGINARY
� LINE�ON�WHICH�ALL� UPPER�CASE�AND� LOWER�CASE�
LETTERS�STAND�

#LACK�-ETTER�� �5YPE� IN�THE�(ERMANIC�STYLE
� OFTEN�MISTAKENLY�REFERRED�TO�AS�
0LDE�&NGLISHE�� 	0FTEN� IMPROPERLY�CALLED�(OTHIC�BY�PEOPLE�WHO�DONhT�LIKE� IT�


#ODY�	TYPE
�� �5HE�SPACE
� MEASURED�FROM�TOP�TO�BOTTOM
�ON�WHICH�A� LETTER�IS�
PRINTED�

#ODY�TYPE�� �5HE�TYPE�USED�FOR�THE�MAIN�TEXT�OF�A�DOCUMENT�OR�PUBLICATION��

#ODY�COPY�� �5HE�MAIN� TEXT�OF�A�DOCUMENT�OR�PUBLICATION�

#OLD� 	TYPE
�� �5HE�THICKER�VERSION�OF�A�PARTICULAR�TYPEFACE�
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BUT�ONLY�SO�FAR�AS�
HIGH� RESOLUTION�
1OST4CRIPT�OUTPUT�
DEVICES�ARE�
CONCERNED�� *T�IS�
THE�1OST4CRIPT�
DEVICE�THAT�DOES�
THE�HINTING
� IT hS�
NOT�ACTUALLY�PART�
OF�THE�TYPEFACE�
DESCRIPTION
� SO�
5YPE���CHARACTERS�
THAT�ARE�PRINTED�
ON�DOT�MATRIX�
PRINTERS�WITHOUT�
GOING�THROUGH�A�PROPER�1OST4CRIPT�
INTERPRETER�	AS� PER�1AGE4TREAM
�ARE�
PRINTED�WITHOUT�THE�HINTS�

5HE�SAME� IS�NOT�TRUE�OF�
$OMPUGRAPHIC�TYPEFACES
�WHICH�WERE�
DESIGNED�SPECIFICALLY�FOR�PRINTING�ON�
NON�1OST4CRIPT�PRINTERS��"LTHOUGH�THE�
HINTING�ISNhT �AS�SOPHISTICATED�AS�
1OST4CRIPT�HINTING
� THE�$OMPUGRAPHIC�
HINTS�ARE�APPLIED��5HE�UPSHOT�OF�THIS�
IS�THAT�SMALL� POINT�SIZE�$OMPUc
GRAPHIC�TYPEFACE�OUTPUT�TO� NONc
1OST4CRIPT�PRINTERS� IS�USUALLY�OF�A�
HIGHER�QUALITY�THAN�SMALL� POINT�SIZE�
5YPE���OUTPUT�TO�NON�1OST4CRIPT�
PRINTERS��0NCE�YOU�GET�ABOVE�ABOUT�
��PT
�THOUGH
�5YPE���TYPEFACES�HAVE�
THE�EDGE
�ALTHOUGH�A� LOT�DEPENDS�ON�
HOW�MUCH�CARE�AND�ATTENTION�THE�
DESIGNER�LAVISHED�ON�THE�TYPEFACE�

"LL� STRUCTURED�TYPEFACES�HAVE�ONE�
SERIOUS� LIMITATION
� THE�FACT�THAT�THEY�
CANNOT�BE�SPLATTED�DIRECTLY�ON�TO�THE�
SCREEN� IN�THE�WAY�BITMAPPED�FONTS�
CAN��5HE�OUTLINES�OF�STRUCTURED�
TYPEFACES�MUST�FIRST�BE�CONVERTED�
INTO�BITMAPS�BEFORE�THEY�CAN�BE�
DISPLAYED��5HIS�TAKES�TIME��$OMPUc
GRAPHIC�TYPEFACES
�WHICH� USE�THE�
SIMPLER�ONE�ATTRACTOR�OUTLINES


"�SHAREWARE�$OMPUGRAPHIC�TYPEFACE�
CAN�PRODUCE�ROGUE�CHARACTERS��5HE�
8�HAS�GONE�WEIRD�AT�TOP�RIGHT
�WHICH�
MEANS�*�CANhT �USE�THIS�TYPEFACE�FOR�
WORDS�THAT�HAVE�A�8�IN�� *hVE�NEVER�
HAD�THIS�PROBLEM�WITH�CONVERTED�
COMMERCIAL�"DOBE�5YPE���TYPEFACES

CONVERT�FAR�MORE�QUICKLY�THAN�5YPE���
TYPEFACES
�WHICH�USE�TWO� ATTRACTORS�

5HE�SOFTWARE�WILL� NORMALLY�GET�
AROUND�THIS� PROBLEM�BY�gCACHINGh�THE�
BITMAPPED� CHARACTERS�AS� IT�GOES
�
STORING�THEM� IN�MEMORY�IN�CASE� IT�
NEEDS�TO�USE�THEM�AGAIN��5HIS� IS�WHY�
THE�FIRST�TIME�YOU�USE�A�$OMPUc
GRAPHIC�OR�5YPE���CHARACTER�IN� A�
PARTICULAR�FONT� IT�WILL�TAKE�A� LITTLE�WHILE�
TO�DISPLAY�ON�SCREEN
�WHEREAS�WHEN�
YOU�USE�THE�SAME�CHARACTER�IN�THAT�
FONT�AGAIN� IT�APPEARS�MORE�QUICKLY�

)OW�MANY�CHARACTERS�THE�
SOFTWARE�CAN�CACHE�DEPENDS�ON�HOW�
MUCH�MEMORY�YOU�HAVE�AVAILABLE�� IF�
YOU�HAVE� LITTLE�MEMORY�THEN�ALMOST�
EVERY�CHARACTER�YOU�USE�WILL� HAVE�TO�
BE�CONVERTED�EVERY�TIME�YOU�USE� IT�
4O�MORE�MEMORY�REALLY�CAN�SPEED� UP�
YOUR�DESKTOP�PUBLISHING�

"�SIDE�EFFECT�OF�THIS�MEMORY�
CACHING�TECHNIQUE�ON�THE�"MIGA� IS

THAT�AS�MORE�CHARACTERS�GET�CACHED
�
MEMORY�BECOMES�MORE�FRAGMENTED��
8HEN�YOU� COME�TO�PRINT�YOUR�
DOCUMENT�THE�SOFTWARE�WILL� THROW�THE�
CACHES�AWAY�TO�FREE� UP�MEMORY�FOR�
PRINTING
� BUT�THE�MEMORY�THAT�GETS�
RELEASED�WILL� SOMETIMES�BE�ALL�OVER�
THE�PLACE
� NOT�IN�ONE�CONTIGUOUS�
CHUNK
� ESPECIALLY�AFTER�A� LONG�%51�
SESSION�OR� IF�YOU�HAVE�BEEN� IN�AND�
OUT�OF�DIFFERENT�MAGNIFICATION� LEVELS��
5HE�SOFTWARE�WILL� NEED�A�FAIRLY�LARGE�
CHUNK�OF�CONTIGUOUS�MEMORY�TO�PRINT

8HERE�RELEVANT
�THE�COMMERCIAL�
�758<;-9� ).)91�FONTS�CONTAIN�
KERNING�INFORMATION�SO�THAT�CERTAIN�
CHARACTER�PAIRS�F IT �TOGETHER�BETTER��
"BOVE
� UNKERNED�ON�THE�LEFT
� KERNED�
	AND�HIGHLIGHTED
� ON�THE�RIGHT

THE�DOCUMENT
� AND� IF�IT�CAN�T�FIND�A�
BIG�ENOUGH�CHUNK�YOUhLL� NOTICE�THAT�
BITS�OF�YOUR�DOCUMENT�DONhT �GET�
PRINTED�� *N�THIS�SITUATION�YOU�HAVE�TO�
SAVE�YOUR�DOCUMENT
� RE�BOOT�YOUR�
"MIGA�TO�DE�FRAGMENT�MEMORY
� LOAD�
THE�SOFTWARE�AND�THE�DOCUMENT�
AGAIN
� AND�TRY�ANOTHER�PRINT�� *ThS�NOT�
ENOUGH�TO�QUIT�THE�%51�PROGRAM�AND�
RUN� IT�AGAIN
� TO�DEFRAGMENT�MEMORY�
YOU�HAVE�TO� RE�BOOT
� THERE� IS�NO�OTHER�
WAY��5HE�MORE�MEMORY�YOU�HAVE
� THE�
LESS�FREQUENT�THIS�PROBLEM�WILL� BE�

16-"#� "�0,2/ "0
7ARIOUS�$OMPUGRAPHIC�AND�"DOBE�
TYPEFACE�PACKAGES�ARE�AVAILABLE
� AND�
YOU� NEEDNhT �HAVE�TO�BUY�THEM�ON�
"MIGA�FORMATTED�DISKS�� 6SING�A�
PROGRAM� LIKE�$ROSS%04�OR�THE�
SHAREWARE�.ULTI%04�YOU�CAN�BUY�
"DOBE�5YPE���TYPEFACES�ON�1$�
FORMATTED�DISKS�AND�TRANSFER�THEM�ON�
TO�"MIGA�FORMATTED�DISKS�OR�YOUR�
HARD�DRIVE
� AFTER�WHICH�1AGE4TREAM�
WILL� BE�ABLE�TO�USE�THEM�DIRECTLY�AND�
1ROFESSIONAL�1AGE�S� 'ONT.ANAGER�
PROGRAM�WILL� BE�ABLE�TO�CONVERT�THEM�
TO�$OMPUGRAPHIC�FORMAT�

5HERE�ARE�AT�LEAST�THREE�"DOBE�
TYPEFACE�PACKAGES�AVAILABLE�ON�1$�
FORMAT�DISKS
�THE�"DOBE�5YPESETS��

�� AND����5HE�BEST�THING�TO�DO�HERE� IS�
TO�FLICK�THROUGH�THE�ADVERTS� IN� A�1$�
MAGAZINE
� FIND� SOMEONE�WHO�SELLS�
THEM
� PHONE�AND�ASK�FOR�DETAILS�� #E�
PREPARED�TO�SPEND� BETWEEN�^���AND�
^����FOR�EACH�PACKAGE�

5HE� g$LASSIC��� h� TYPEFACES�THAT�
ARE�BUILT�INTO�MOST�1OST4CRIPT

PRINTERS�COME� IN�TWO�1$�PACKAGES
�
"DOBE�5YPE�.ANAGER�	���TYPEFACES
�
AND�"DOBE�1LUS�1ACK�	THE�OTHER���
��
5YPICALLY�THIS�COMBINATION�WILL�COST�
YOU�ABOUT�^����� *� HOPE�THIS� PUTS�THE�
^���ISH� PRICE�TAG�OF�THE�
$OMPUGRAPHIC�0UTLINE�'ONTS�1ACK�FOR�
THE�"MIGA� INTO�SOME�PERSPECTIVE
�
WHICH�CONTAINS�THE�$OMPUGRAPHIC�
EQUIVALENT�OF�THE�TYPEFACES� IN�THOSE�
TWO�"DOBE�PACKAGES�

:OU�COULD�ALSO�TRAWL�THE�1$�
SHAREWARE� LIBRARIES�FOR�"DOBE�5YPE���

TYPEFACES�
5HERE�ARE�
THOUSANDS�TO�
CHOOSE�FROM
�
BUT�YOU�MUST�
MAKE�SURE�THAT�
THE�TYPEFACES�
YOU�BUY�COME�
WITH�THE� g �1'#h�
AND� g �"'.h� FILES��
5HERE�WILL�
PROBABLY�BE�
OTHER�FILES�AS�
WELL
� LIKE�THE�
g �1'.h� FILE�THAT�
8INDOWSm�

USES
� BUT�AS� LONG�AS�YOUhVE�GOT�THE�
1RINTER�'ONT�#INARY�AND�THE�"DOBE�
'ONT�.ETRIC�FILES
�YOU�CAN�USE�THEM�
WITH�THE�CURRENT�VERSION�OF�
1AGESTREAM�AND�1ROFESSIONAL�1AGE�S�
'ONT.ANAGER�

"�#RITISH�SOURCE�TO�CHECK�OUT�IS�
#ITSTREAM��"T�THE�TIME� *� AM�WRITING�
THIS�ARTICLE�#ITSTREAMhS� RANGE�OF�
TYPEFACES�FOR�THE�1$� IS�STILL� IN� ITS�OWN�
PROPRIETARY�FORMAT
� BUT�THE�COMPANY�
IS�SMACK� IN�THE� PROCESS�OF�CONVERTING�
THEM�ALL�TO�"DOBE�5YPE���� #Y�THE�
TIME�YOU� READ�THIS�THEY�SHOULD�BE�
AVAILABLE��$ANhT �TELL�YOU�EXACTLY�WHAT�
AND�HOW�MUCH�BECAUSE� IT�HASNhT �
HAPPENED�YET�� PHONE�#ITSTREAM�
	�����������
�AND�ASK�FOR�DETAILS�

%ONhT�BUY�"DOBE�TYPEFACES�ON�
.ACINTOSH�DISKS
� NOT�BECAUSE�YOU�
WON�T�BE�ABLE�TO�USE�THE�TYPEFACES
�
BUT�BECAUSE�YOU�WON�T�BE�ABLE�TO�
READ�THE�DISKS�WITHOUT�EXTRA�HARDc
WARE�AND�SOFTWARE��"LMOST�EVERYTHING�
"DOBE�FOR�THE�.AC� IS�AVAILABLE�FOR�
THE�1$�AS�WELL
� SO�GET�YOUR�SAFARI� SUIT�
ON�AND�HUNT�THEM�DOWN�

5ALKING�OF�SAFARI
� &SSEX�BASED�
&.�$OMPUTERGRAPHIC� 	�����������
�
HAS� RECENTLY�IMPORTED�$OMPUTER�
4AFARI�S� RANGE�OF�"DOBE�5YPE���
TYPEFACES�FROM�THE�4TATES�AND� IS�
SELLING�THEM�AT�EXTREMELY�REASONABLE�
PRICES�ON�"MIGA�FORMATTED�DISKS�

5HERE�ARE����DISKS� AVAILABLE
�
MOST�CONTAINING�THREE�TYPEFACES
�
ALTHOUGH�A�FEW�DISKS�CONTAIN�FOUR�OR�
FIVE��5HE�FIRST����DISKS� ARE�^�����
EACH
�THE� REMAINING�EIGHT�ARE�
^�������5HE�DIFFERENCE� IN�PRICE� IS� NOT�
BECAUSE�THE� LAST�EIGHT�CONTAIN�MORE
�
IT hS�SIMPLY�BECAUSE�THESE�DISKS�
CONTAIN�FACES�THAT�$OMPUTER�4AFARI�
CONSIDERS�TO�BE�OF�GREATER�AESTHETIC�
VALUE
� AND� SO�CHARGES�MORE�FOR�THOSE�
PARTICULAR�DISKS�

%�-"*)��0./$)"�T�%�-"*)��0./$)"
%ISPLAY�	TYPE
�� �5HE� LARGER�SIZES�OF�TYPE�USED� IN� HEADINGS�

%ESCENDER�� �5HE�PART�OF�A� LETTER�THAT�COMES�BELOW�THE�BASELINE� IN� LOWER�
CASE� LETTERS� LIKE�G�P�Q�Y�

%ESKTOP�PUBLISHING�� �"�MEANS�OF�PUBLISHING� IN�WHICH�ALL� STAGES�FROM�WRITING�
TO�TYPESETTING�ARE�DONE�BY�MEANS�OF�A�COMPUTER�AND� SOFTWARE�

'ONT�� �"�PARTICULAR�TYPEFACE�PRINTED� IN�A�PARTICULAR�SIZE� AND� STYLE�� 	/OTE�� A�
FONT� IS�NOT�THE�SAME�THING�AS�A�TYPEFACE�


(OTHIC�� �1ROPERLY�USED�TO�DESCRIBE�4ANS�SERIF�TYPEFACES
� BUT�ALSO�COMMONLY�
APPLIED�TO�THE�(ERMANIC�OR�0LDE�&NGLISHE�STYLE�WHICH� IS�MORE�PROPERLY�
CALLED�#LACK�-ETTER�

*NDENT�� �4ETTING�THAT�IS� LESS�THAN�THE�FULL� COLUMN�WIDTH�� NOT�JUST�THE�SPACE�
INSERTED�AT�THE�BEGINNING�OF�A� LINE
�BUT�ALSO�ANY�SPACE� INSERTED�AT�THE�
END�OF�THE� LINE� 	EG�LEFT�AND� RIGHT�MARGINS�FOR�TEXT�IN�PANELS
�

*TALIC� 	TYPE
�� �5HE�SLOPING�TO�THE�RIGHT�VERSION�OF�A�PARTICULAR�TYPEFACE�� 	"LSO�
CALLED� ,URSIV�OR�0BLIQUE�


.EASURE�� �5HE�WIDTH�OF�A�COLUMN�OF�TEXT
� NORMALLY�SPECIFIED� IN�PICAS�

1AGE�DEPTH�� �-ENGTH�OF�THE�TEXT�AREA�ON� THE�PAGE�	IE�FROM�TOP�TO�BOTTOM
�

1ICA�� �"�UNIT�OF�TYPOGRAPHICAL�MEASUREMENT
� ���POINTS�����PICA�

1OINT�� �5HE�BASIC�UNIT�OF�TYPOGRAPHICAL�MEASUREMENT�� *N�DESKTOP�PUBLISHING
�
���POINTS�EQUALS�EXACTLY�ONE� INCH�
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)�;� :� �)/$/' �
� � d� d� d� d� �d� � � � � � 
/�� � � � � � 
�G� �� �

/ $ +

�*(+0/ -���!�-$�� �*-�/$1 �
/4+ !�� .:�0.$)"�/2*�*1 -'�$���*+$ .�
*!�/# �.�( �2*-�8� *) �2$/#�/# �
��. '$) �.#$!/ �8� /# �./�-.�+�-/�*!�
<���=� $.� $)��'0 8�/# �./-$+.��$/� $)� - �;�

)�/# �2*-�� <� �� =8�  ��#�#�.���
�$!! - )/'4��*'*0- ��*0/'$) ��)��/# �
!'*2 -.��- ��'.*��*'*0- ��
0. !0'� �)�� $)/ )��/*� &  +� $/;� �# �
.#�- 2�- �/4+ !�� .�2$''� #�1 �
�*�0( )/�/$*)�2#$�#�/ ''.�4*0� #*2�
(0�#�/*� . )�� �)��2# - �/*�. )�� $/9�
4*0-��*).�$ )� �2$''� �*�/# � - ./;

�# ��$"" ./�+-*�' (�2$/#�/# . �
.#�- 2�- ���*� ��4+ �^��*'' �/$*).�
$.�/#�/�(�)4�2$''� )*/��*)1 -/�/#-*0"#�
�+(��,,"('�%��� �7,� �('-��'� �+�
$)/*��*(+0"-�+#$��!*-(�/;��# - =.�
)*�2�4�/*�/ ''�2#$�#�2$''� �)��2#$�#�
2*)P/8�  3� +/��4�/-4$)"� $/�*0/;��#$�#�
$.�2#4����� $.��0-- )/'4�.2 �/$)"�*1 -�
��#*/��*(+0/ -��*$)"�/# �
�*)1 -.$*).�!*-�4*0;��2*�!$1 F�$.&�
1*'0( .�*!�.#�- 2�- ��*(+0"-�+#$��
/4+ !�� .��- ��'- ��4��1�$'��' 8�2$/#�
(*- � +'�)) �;��# �/4+ !�� .�*)�
/# . ��$.&.�2$''�2*-&�2$/#� �''�
1 -.$*).�*!��+(��,,"('�%��� ��!-*(�
1 -.$*)� ^;`�*)2�-�.8��� ���--�+�

5�
�)���*-&� )�#� _��.�2 ''�*!��*0-. ;�
�"�$)8� /# 4��*./�Y^_;b]��)�� �1 -�" �
��*0/�c]�/4+ !�� .� + -�1*'0( 8�
��*0/�_]+�+ -�/4+ !�� ;

�)*/# -��*(+�)4�2#$�#�./*�&.�
.#�- 2�- ���*� ��4+ �^��)��
�*(+0"-�+#$��/4+ !�� .� $.�� *-" �
�#*(+.*)� � -1$� .� I]d]d�ccacbaJ;�
�#$.��*(+�)4�#�.�/2*�1*'0( .�*!�
.#�- 2�- ���*� ��4+ � ^�/4+ !�� .�
�)��/2*�1*'0( .�*!�.#�- 2�- �
�*(+0"-�+#$��/4+ !�� .;

���=.���*� ��4+ � ^�1*'0( .��- �
!$1 ��$.&.��$"��)�� ��#��*./.�
Y^];ff;��'/#*0"#�/# . ��- ��# �+ -�
/#�)� ���=.�1*'0( .8� ����#�.)P/�
(�)�" ��/*�+��&�,0$/ ��.�(�)4�
/4+ !�� .�*)�/*� ��#��$.&8� �)�� $!�4*0�
.$/��*2)� �)��2*-&�*0/�/# ��*./�+ -�
/4+ !�� � $/�2*-&.�*0/��'(*./� 3��/'4�
/# �.�( ;��# ������*(+0"-�+#$��
1*'0( .� ��#��*(+-$. �/#-  ��$.&.�
*!��++-*3$(�/ '4�`]�/4+ !�� .��)�

�*./�Yf;ff9� ��*0/�``+� + -�/4+ !�� ;�
�"�$)�/# 4�2$''�2*-&�2$/#� �''� 1 -.$*).�
*!��+(��,,"('�%��� ��!-*(� ^;`�
*)2�-�.8��� ���--�+�

5� �)��
�*-&� )�#� _;

�# - ��- ��� �*0+' �*!���1 �/.
4*0�.#*0'�� &  +� $)�
($)��2# )��04$)"�
.#�- 2�- �


� /4+ !�� .;� �$-./'48�
/# �*��.� �- �/#�/�
/# �/4+ !�� �2$''�
)*/��*)/�$)���
�*(+' / �
�#�-��/ -�. /;� �''�
/# � ' // -.��)��
)0(� -.�2$''�
+-*���'4�� �/# - 8�
+'0.�/# ���.$��
+0)�/0�/$*)�
(�-&.8�2#$�#� $.�
/# �(�$)�/#$)"�
�
.0++*. 8� �0/�4*0

( '

.#*0'�)=/� 3+ �/� 3/-�.� '$& �!*- $")�
�#�-��/ -.��)��/# �*/# -�.+ �$�'�
�#�-��/ -.�/#�/�+-*! ..$*)�'�
/4+ !�� .� $)�'0� ;��.�/# 4�*-$"$)�/ �
(�$)'4�!-*(��*-/#��( -$��8� .*( �
.#�- 2�- �/4+ !�� .�(�4�)*/� 1 )�
$)�'0� � �� +*0)�� .4(�*';

�# � . �*)�� ��1 �/� $.�/#�/�/# �
.#�- 2�- ��*(+0"-�+#$��/4+ !�� .�
/#�/�#�1 ��  )��*)1 -/ �� !-*(���*� �
�4+ � �̂2$/#��+(��,,"('�%��� �?,�
�('-��'� �+��- �)*/��'2�4.��*-- �/;�

)���! 2�/4+ !�� .�/# - �(�4�� �*) �
+�-/$�0'�-��#�-��/ -�/#�/� - )� -.�
���'48� *-���! 2��'+#�)0( -$��
�#�-��/ -.�/#�/�2*)=/�- )� -��/��'';

�# /# -�/#$.� $.� �('-��'� �+7.�
!�0'/�*-����0"�$)�/# ���*� ��4+ �^�
��/�� $.�*+ )�/*��-"0( )/;� �-*�' (.�
1 -4�-�- '4�#�++ )�2$/#� �('-��'� �+�
2# )��*)1 -/$)"�+-*! ..$*)�'8

�*(( -�$�'���*� ��4+ � ^�/4+ !�� .8�
2#$�#� ' ��.�( �/*�� '$ 1 �/#�/�/# �
(�$)�!�0'/� '$ .�2$/#$)�/# ��4+ � ^���/��
*!�/# �.#�- 2�- �/4+ !�� ;

�# - ��- � '$/ -�''4�/#*0.�)�.�
0+*)�/#*0.�)�.�*!��*(( -�$�'� �)��
.#�- 2�- ���*� ��4+ �^�/4+ !�� .�
�1�$'��' 9�(�$)'4�*1 -�/# �*/# -�.$� �
*!�/# ��/'�)/$�8� �0/�!*-��� ./�-/�4*0� ��)�
+#*) ��$�-*��� � I]db`�bb^eeeJ�
�)�� �.&���*0/��*!/F
*"$&=.��4+ � �̂
�*'' �/$*)8�2#$�#� $.� )*-(*0.��)��
�*)/�$).�1 -.$*).�*!��''� /# � �'�..$�8�
/$( F#*)*0- ��/4+ �!�($'$ .;


!�4*0=1 �"*/���(*� (� �)��
�*((.�.*!/2�- �/# - ��- �
�*(+�)$ .�2#$�#�2$''� . ''� /# (�/*�
4*0� *)F'$) ��)��/-�).($/�/# (��*2)�
/# �+#*) �/*�4*0;��-4��-�+#$� -1$� �

*)�*)� 
/��*)�]d^�d_a�ee`a�
I1*$� J8� ]d^� d_a�acef� I(*� (J;

�.�!*-�� .$")$)"�4*0-�*2)���*� �
�4+ � ^��)���*(+0"-�+#$��/4+ !�� .8�
�/�/# �(*( )/�/# �*)'4��($"��0/$'$/4�
2#$�#�2$''�  )��' �4*0�/*��*�/#$.� $.� ��
� -(�)� +-*"-�(���'' �� �('-�
��," '�+6� 	����-& /$)"�I]db`�
cec]]]J� $.�) "*�$�/$)"�2$/#�/# �
(�)0!��/0- -.�/*��-$)"��)� �)"'$.#�
1 -.$*)�/*�/# ���8� .*� $!�4*0�2�)/� $/�
/**8� +#*) �	����)�� .�4�.*8� �.�/# �
(�)�(�&$)"�/# �� �'� $.� 0).0- �
2# /# -�$/=''� . ''� # - �*-�)*/;� 
/�2*)=/�
� � 3+ ).$1 �F � 
� /*'�� #$(�4*0=�� &$''�
!*-� $/8� .*��*)=/� ' /�( ��*2);

�"�(%-� .)��./�,.� ;
 :0��!).���&).�) �
 )(.-<��(��,.)(7��)(� ;�")6<��)27�
��**#�;�"�.���-#&&3� #,-.�(�'�<�
�0�(-7� �,,)&�;�"�.���-#&&3�&�-.�
(�'�<����))7��(����/&�;��((��
�/3����)*3�) ��'#!����6<���%�(��(�
 ),�."�#,�"�&*��(����0#����/,#(!�."��
*,�*�,�.#)(�) �."#-��,.#�&�9

��#�! � �&$%� ��A ���#�! � �&$%� �
�*(�)�G/4+ H�F ��# �0+-$"#/�1 -.$*)�*!���+�-/$�0'�-�/4+ !�� ;� I�'.*���'' ��

� "0'�-8� �**&�*-�� �$0(8� �)�� .*( /$( .��)/$,0 �*-��*/#$�;J

��).C. -$!�F ���/4+ !�� �2$/#*0/�. -$!.;� I�'.*���'' ���-*/ .,0 ;J

� ($C�*'��F ���2 $"#/�*!�/4+ !�� �/#�/�$.�# �1$ -�/#�)�� �$0(��0/�)*/��.�
# �14��.� �*'�;� I�'.*���'' ��� ($;J

� -$!�F ��# �.(�''� ./-*& ��/�/# � )��*!�/# �(�$)�./-*& �*!��� ' // -;

� /�F ��*��.. (�' � ' // -.� $)/*�2*-�.��)�� '$) .;

�'���. -$!�F ���/4+ !�� �2$/#��*'�� ./-*& .��)��/#$�&8�.,0�- �. -$!.;� I�'.*�
��'' �� �"4+/$�);J

�2�.#�F ��#�-��/ -.�2$/#� ���$/$*)�'� !'*0-$.# .;

�4+ �F �
 // -.8� )0(� -.8� +0)�/0�/$*)� �)��*/# -�)*)F�'+#�� /$���#�-��/ -.;

�4+ !�� �F ���+�-/$�0'�-�./4' �*!�/4+ ;

�4+ �!�($'4�F ���. -$ .�*!�/4+ !�� .� $)��$!! - )/�2 $"#/.��)��2$�/#.8� �0/�2$/#�
/# �.�( �� .$")��#�-��/ -$./$�.;

�4+ . /�F �� 3/�+-$)/ �� $)��� - �*")$.��' �/4+ !�� ;

�'/-��F ��)� 3�"" -�/ �� # �14�1 -.$*)�*!��� +�-/$�0'�-�/4+ !�� ;

�$� �G/4+ H�F ��# �2$� �1 -.$*)�*!���+�-/$�0'�-�/4+ !�� ;

3C# '"#/�F ��# �# $"#/�*!�'*2 -���. � ' // -.� $)��� +�-/$�0'�-�!*)/8�( �.0- ��
!-*(�/# ���. '$) ;

��
����	������F �
����� 
� �F ��������� \dd] a`



#&/01� %,& "� ,*-21"/� "+1/"� 	)""!0
1@G�� �����������

��������<:�� � � �� � �

#&/01� %,& "�
 ,*-21"/� "+1/"�

�� �� � �� %":4� 	� ����

01&/�.0/�n�4"5�������������������".�����1.
46/%":�01&/*/(�������� *�*���".�����1.
5)634%":�/*()5�-"5&�������".�����1.

�����������������������������
���� ���� ������������������

���
���������

�(�����"�,�(/�

8):��� !"�������
� �" LL� PRICES� INCLUDE� 7 "5 �AND�
4TANDARD� %ELIVERY

��" LL� HARDWARE�COMPUTERS� ARE�
GENUINE� 6,� SPEC�

��'REE� 'AST�4TANDARD���TO � ��DAY�
%ELIVERY

��(UARANTEED���TO ���DAY�%ELIVERY�
ONLY� ^����

��(UARANTEED�/ EX T�%AY�%ELIVERY�
ONLY� ^����

�� 0PEN� SEVEN� DAYS� A�WEEK� FO R�
YOUR� CONVENIENCE

��0VERSEAS� ORDERS�WELCOME

% , 4 1 , �, / ! " /
0 RDE R�BY�TELEPHONE�QUOTING�YOU R�C RED IT�
CARD�NUMBER��* F �PAYING�BY�CHEQUE�PLEASE�
MAKE�PAYABLE�TO ��������������� *N�ANY�
CORRESPONDANCE�PLEASE�QUOTE�A�CONTACT�
PHONE� NUMBER�AND� POST� CODE��" LLOW � ��
WORK ING �DAYS�FO R�CHEQUE�CLEARANCE

1@>CID><G���0<G@N���)&+"0
���)063�."*-�03%&3�4&37*$&��

����� ������
'"9 �� ����� ������

-)"�0"��!!/"00��))�
 ,//"0-,+!�+ "�1,��
���"��!��#��"�
�

� ���'��� ����# "�
���������� !" ��"�
!"��������' ����
����!���!�	�	��
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$OMMODORE�S� NEW�". *("�� $OMPACT� IN� SIZE� THE�
"���� W ILL� TAKE� �4MART� $ARDS��� 6 LTRA � RELIABLE� W ITH �
THE � LATEST� SURFACE� MOUNT� TECHNOLOGY�� ��� M O N TH �
O N �S ITE �W A R RA N TY 
 �WORKBENCH� ����� AND�MOUSE�

NOW�ONLY�^������
O R �X�������FO R ���*=�VERSION

���������HD
WITH�A�BUILT�IN�INTEGRAL�HARD�DISK����.B�3".�ONLY�̂ ������EXTRA
� � . B ) % ��������/.,8�S���
��
���. B �) % �����������JIGT�X-,��&�
���. B ) % ������������JIGTX-,�
1LEASE�NOTE� THAT�ONLY�THE� ��.B� )% � VERSION�
COMES�WITH�ON�SITE�MAINTENANCE��5HE�LARGER�
VERSIONS�ARE�COVERED�BY�AFULL����MONTH�WARRANTY�

�����������,3<?,
6PGRADE�YOUR�"����1LUS�OR�"����WITH�OUR�OWN�1HOENIX�
30.�SHARER�AND�����CHIP�MAKING�INCOMPATIBILITY�PROBc
LEMS�A�THING�OF�THE�PAST��$OMPLETE�WITH�THE�$ARTOON�
$LASSICS�SOFTWARE�PACK�

" ����%ELUXE � O N LY �^�������
O R �^�������FOR���.B�3".�

"���)%�%ELUXE � O N LY �^�������
O R �^�������FOR���.B�3".

������ ������3<:
NOW�COMPLETE�WITH�THE�LATEST������,ICKSTART�CHIP�
AND�8ORKBENCH��������5HE������#ASE�PACK�IS�THE�IDEAL�
UPGRADE�MACHINE�FOR�THOSE�WANTINGTO�UPGRADE�FROM�THEIR�
PRESENT���������MONTH�ON�SITE�MAINTENANCE�
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AS�ABOVE�BUT�WITH� %ELUXE�1AINT��
� 1LATINUM�8ORKS�
�� 	INTEGRATED�BUSINESS�PACKAGE

�)OME�"CCOUNTS
�1UZZNIC
�
&LF
�5OKI�PLUS�THE�LATEST�"MIGA�'ORMAT�5IPS�BOOK�AND�
+OYSTICK�����MONTHS�ON�SITE�MAINTENANCE�

NOW�ONLY�^�������

������ ������,3<?,
INCORPORATING�OUR�OWN�1HOENIX�30.�SHARER�AND�����
,ICKSTART�30.�CHIP�ENABLING�YOU�TO�SWITCH�BETWEEN�
THE�OLD�AND�NEW�OPERATING�SYSTEMS
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"LL�OUR�PRINTERS�ARE�6,�SPEC
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$%�3OM�"MIGA�"���

"LL�OUR�PRINTERS� INC�RIBBONS�AND�FREE� STD�PRINTER�
CABLE�� "LL� $ITIZEN� PRINTERS� COME�WITH� A� �� YEAR�
GUARANTEE��"LL�PRINTERS�HAVE�AFULL�6,�SPECIFICATION�
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$OMPLE TE � W ITH � ) U TC H IN S O N S � & N CYC LO P E D IA 
�
- EM M INGS � AND� 8 E LC OM E � $% � D ISK
� $%57� IS� A�
POWERFUL�MEDIA�FO R�BOTH�ENTERTAINMENT�AND�EDUCATION��
$APABLE� O F� HANDLING� UP� TO � ���� .B� O F� DATA
� WHOLE�
ENCYCLOPEDIAS�CAN�BE�STORED�ON�JUST�ONE�COMPACT�DISC��
5HE�$%57�IS�ALSO�A�HIGH�QUALITY�AUDIO�$% �PLAYER��
-ARGE �RANGE �O F �$%57�DISCS�A LL�A T�D ISCOUN T�P RICES

ONLY�^�������6, �4PEC�
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" LL� OU R�M ON ITO RS �ARE�6,�SPEC��
" LL� M ON ITO RS � COME� COMPLETE �
W ITH � A� FREE� "M IGA� LEAD�

8"3/ */( ��#EFORE�YOU� PURCHASE�A�M ON ITO R�MAKE�
SURE� IT � HAS� A� FU LL� 6,� SPECIFICATION�� :OU� M IGH T� BE�
BUYING�WHAT�YOU�TH INK�IS�A�S IM ILA R�M ON ITO R�A T�A�LOWER�
PRICE�BUT� IT �IS� LIKE LY� TO �BE�A��(3&:�� IM PO RT��5HESE�
MON ITORS �DO�NO T�COMPLY�W ITH�# RITISH �SAFETY�STANDARDS�
AND� A RE � N O T� COVERED � BY� AN� O FFIC IA L� W A RRA N TY

1)*-*14�$.����.,�
NO@M@J�>JGJPM�HJIDOJM

$OLOUR�STEREO�MONITOR����������LINE�RESOLUTION
�GREEN�SCREEN�
FACILITY
�ONE�YEARS�ON�SITE�MAINTENANCE�

IJR�RDOC�)JOPN�1PM=J�"NKMDO
ONLY�^�������6, �4PEC�

 JHHJ?JM@� &���0! &
4TEREO�$OLOUR�MONITOR

FEATURES����� DOT�PITCH�RESOLUTION��"M IGA�CABLE�INCLUDED�
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03$�� JGJPM�HJIDOJM�
RDOC�6=,9:*(5�A<>DGDOT

5HE� #RILLIANCE� MONITOR� HAS� A� HIGH� QUALITY� 4UPER� 7("�
*� RESOLUTION�� *NCLUDES� OVERSCAN�FACILITY
� ����DO T�PITCH�AND�
I� TILT�SWIVEL�STAND�� ���M ON TH S �ON �S ITE �M A IN TENANCE �

����7&34*0/� ^������
W ITH �'LICKER�'REE�7IDEO�CARD

5HE� ADD�ON� THAT� EVERY� ONE� HAS� BEEN� WAITING� FO RI��
$OMPATIBLE�WITH� ���� AMD� �����".*("� ����S�� 5URNS� YOUR�
"MIGA�INTO�A�$%57��1LAYS�NORMAL�$%�DISCS�ALSO�
*N �S TO C K �NOW ��

ONLY�^������8 �
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COMPLETE�W ITH���JOYSTICK�PORTS
�THIS�IS�A�MUST�FO R�$%57�
OWNERS�

ONLY�^�����
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8 ITH � THE�������������� 1ACK�YOU�CAN
MAKE�SURE�YOU�HAVE�EVERY�THING�YOU�NEED�
WHEN� BUYING�AN�"MIGA� ��"LL� THE�ESSENTIALS�

= � REQUIRED� FO R� THE�FIRS T� TIME�BUYER�AND� AT�A�
/&8��
�BARGA IN � P R ICE ���
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TRANSFORMS�YOUR�$%57�INTO�AN�"MIGA�"����SO�YOU�CAN�
�� USE�IT �AS�A�STANDARD�"MIGA�
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SUPERIOR�TO �A�STANDARD�57�SET�WITH�FULL�REMOTE�CONTROL
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"LLOWS� YOU� TO � SEND� AND� RECEIVE� FAX� MESSAGES�� 5HIS�
NEW� MODEM� FROM� 4UPRA� HAS� FULL� ������ BAUD� CAPABILc
ITY�� 4PEC� INCLUDES� 7���BIS
� 7���
� 7���BIS
� 7��
� 7�*
�
./1���
�7���
� 7��BIS
� $LASS� *� �� �� COMMANDS
� ������
������ (ROUP� �� 'AX�� *NCLUDES� FREE� COMMS� SOFTWARE�
AND�MODEM�CABLE
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� 6 1 3 $ �� $ 8 �� -6 4 �
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8ITH� THE� ABILITY� TO � SEND� FAXES�� AND� EVEN� FASTER� THAN� THE�
STANDARD������FROM�4UPRA�WITH�AUTO�DIAL�AND�AUTO�RECEIVE��
����� BPS� )AYES� COMPATIBLE��7��
�7��� #IS
� ./1�����AND�
AUTO� ADJUSTING� FACILITY� TO � MAXIMISE� TRANSMISSION� SPEEDS��
4PEC� *NCLUDES� FREE� MODEM� CABLE� AND� COMMS� SOFTWARE��

IJR�JIGT�X�������

4UPRA�����ZI�1LUS
*NTERNAL�VERSION�FOR�THE� ���������������RANGE��4AME�SPEC�
AS� THE� 4UPRA� 'AX� 1LUS� BUT� WITHOUT� THE� 'AX� CAPABILITY��
*NCLUDES� FREE� MODEM� CABLE� AND� "�TALK� �� COMMS� S�W

JIGT�X������

4UPRA�����
(ET�ON� LINE�W ITH�THIS� INCREDIBLE�VALUE�FAST�MODEM�W ITH�
AUTO�DIAL�AND�AUTO�RECEIVE�������BAUD�)AYES�COMPATIBLE��
7���#*4�� *NCLUDES� MODEM�CABLE�AND�COMMS�SOFTWARE���

JIGT�X�����
" LL�4UPRA�.ODEMS�COME�W ITH �A���YEAR�WARRAN TY��
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IMAGES
�OR�STRANGE�BLOBS�OF�IMAGE�
WOULD�APPEAR�WHERE�THEY�WOULDNhT�BE�
EXPECTED�TO��4O
� ALL� IN� ALL� *� FOUND�
MORPHING�TO�BE�A�BIT�OF�A�HIT�AND�
MISS�AFFAIR�REALLY��5HERE
� *� TOLD�YOU� *hD�

KEEP� IT�BRIEF�
*NCIDENTALLY
� *hVE�

HEARD� RUMOURS�THAT�A�
COMING�VERSION�OF�
"4%(�S�"RT�%EPARTMENT�
1ROFESSIONAL�WILL� ALSO�
HAVE�A�MORPHING�
FEATURE
� LOOKS� LIKE�THE�
WAR�IS�FAR�FROM�OVER�

#/�*"�
0-)& &+$
"NIMATION� CONSTRUCTION�
IS�ANOTHER�OF�
*MAGEMASTERh S�
POTENTIAL� STRENGTHS�� #Y�
USING�"3EXX�PROGRAMS�
TO�CONTROL� THE� LOADING�

AND� PROCESSING�OF�A�SERIES�OF�PREc
MADE�OR� *MAGEMASTER�GENERATED�
FRAMES
� *MAGEMASTER�CAN� PASTE�
TOGETHER�A�SEAMLESS�"/*.�01���
ANIMATION�FILE�� *F�PRE�MADE� IMAGES�
ARE�USED�THEN�THIS� IS�A�CINCH��

ALMOST�AS�SIMPLE�AS� SELECTING�THE�
FILES�TO�BE�ANIMATED
� DEFINING�THE�
RENDERING�FORMAT�AND� LEAVING�THE�
"MIGA�TO�GET�ON�WITH�THE�STICKY�PART��
*T�S�JUST�TOUGH�FIGURING�OUT�HOW�TO�GET�
IT�GOING�THE�FIRST�TIME� ROUND�BECAUSE

THE�DOCUMENTATION�SEEMS�TO�ASSUME�
THAT�THE�USER�HAS�AN� INNATE�
KNOWLEDGE�OF�THE� INNERMOST�WORKINGS�
OF�*MAGEMASTER��0,
� IT�ISNhT �HARD�TO�
USE�THE�.ULTIPLE�'RAME�4EQUENCE�
ANIMATION�BUILDER�� �BUT�A� LITTLE�
CLEARER�EXPLANATION�WOULDNhT �GO�
AMISS�� 'OR�THOSE�OF�YOU�WHO�NEED�
MORE�ENLIGHTENMENT�THEREhS�A�BOX��
OUT�ON�PAGE����

5HE�SAME�THREE�"3EXX�PROGRAMS�
WHICH�DO�THE�ANIMATION�BUILDING�CAN�
BE�USED� IN�MORE�CREATIVE�WAYS�BY�
INTERPOSING�A�FOURTH�"3EXX�ROUTINE�TO�
PROCESS�SOME�ASPECT�OF�THE� IMAGE�
SEQUENCE��"GAIN
� *� MUST�CRITICISE�THE�
LACK�OF�EXPLICIT�INFORMATION�FROM�
#LACK�#ELT�HERE
� AS� *�WASTED�TOO�
MUCH�TIME�TRYING�OUT�ROUTINES�WHICH�
OFTEN�NEVER�WORKED� AS� *�WOULD�HAVE�
EXPECTED�� .ORE�	COMPLETE
�"3EXX�
EXAMPLES
�WITH�BETTER�ANNOTATION�
WOULD�HELP�� *� ADMIT�THAT�WHILE� *� AM�
NO�BIG�TIME�PROGRAMMER�*� DO�HAVE�A�
BRAIN�AND� *� CAN�FIGURE�THINGS�OUT�IF�
THE� INSTRUCTIONS�ARE�0,�� /OW�IF�ONLY� *�
CAN�WORK�OUT�HOW�TO�BATCH�CONVERT�
THOSE�3(#/�FILES� *hLL� BE� LAUGHING���

.ORE�FRUSTRATION�WAS�TO�COME�� *

READ�THAT�A�NEW�;OOMCLIP�FUNCTION�
HAD�BEEN� INCORPORATED
� MAKING�IT�
POSSIBLE�TO�ZOOM� INTO�AN� IMAGE�AND�
ANIMATE�THE�SEQUENCE
� BUT�THE�
FRAGMENT�OF�CODE� PROVIDED�JUST�
WASN�T�ENOUGH��5RY�AS� *�MIGHT
� *

�*)�/�" /��*)!0. �
*MAGEMASTER�IS� A����BIT�IMAGE�PROCESSING�SYSTEM�WHICH�OPERATES�ON� *''�
AND�OTHER�FORMAT�IMAGES�� *T�IS�NOT�A�REAL�TIME�VIDEO� PROCESSING�SYSTEM�� �*�
SAY�THIS�AS� *hVE�HAD�SOME� INQUIRIES�ABOUT�HOW� *MAGEMASTER�COMPARES�TO�
THE�7IDEO�5OASTER��"LONG�WITH�"4%(�S�"RT�%EPARTMENT�1ROFESSIONAL
�
*MAGEMASTER�OCCUPIES�THE�HIGH�GROUND�OF�"MIGA� IMAGE�PROCESSING
� BEING�
TOUTED�AS�COMPETITION�FOR�SOFTWARE�SUCH�AS�"DOBE�1HOTOSHOP�ON�THE�.AC�

ON�THE�"MIGA�SCREEN� ISN�T� REALLY�WHAT�
YOU�GET��5HE�SIMPLE�EXPLANATION�FOR�
THIS� IS�THAT�ALL� *MAGEMASTEI��S�
OPERATIONS�ARE�CARRIED�OUT� IN� ���BIT
�
EVEN�THOUGH�THE�"MIGA� ITSELF�CANNOT�
DISPLAY����BIT�GRAPHICS
� SO�THE�
COMPUTER�DISPLAY�SCREEN� IS�ONLY�A�
GOOD�COMPROMISE��8ITHIN�THE� LIMITS�
OF�THE�"MIGAhS�OWN�OUTPUT�THE�
SCREEN�MODE�CAN�BE�SELECTED�BY�THE�
USER
� BUT�THE� RESOLUTION� IS�ALWAYS�
DERIVED�FROM�THE� LOADED� IMAGE�� 4O�
WHILE� AN�OVERSCAN� ���BIT� IMAGE�CAN�
BE� LOADED
� IT�CANNOT�BE�DISPLAYED� IN�
ALL� ITS�GLORY�ON�SCREEN�� � RATHER�A�
SHRUNKEN�VERSION�WILL� BE�PRODUCED�TO�
FIT�THE�"MIGA�SCREEN�MODE�CHOSEN�

%ITHERING�CAN�BE�USED�TO�
APPROXIMATE�THE�ORIGINAL� IMAGE�AND�A�
GOOD�LOOKING�PICTURE�CAN�BE�SEEN� BY�
USING�AN� INTERLACED�)".�DISPLAY�� #UT�
BEHIND�THE�SCENES�THE�DATA� IN�THE�
MEMORY�BUFFERS� REMAINS� IN� ���BIT�� *F�
YOU�HAVE�A����BIT�DISPLAY�CARD�SUCH�
AS�)ARLEQUIN� OR�*MPACT�7ISION� ���YOU�
CAN�USE� IT�TO�DISPLAY�THE� IMAGE� IN�
FULL
� SMOOTH
� ���BIT�COLOUR��4EVERAL�
DISPLAY�DEVICES�ARE�SUPPORTED
� AND�
NO�DOUBT�#LACK�#ELT�WILL� BE�ADDING�
MORE�AS�SOON� AS� IT�POSSIBLY�CAN�

-ASTLY
� *MAGEMASTER�IS�AS�
FLEXIBLE�ON�OUTPUT�AS� INPUT�� %ATA�CAN�
BE�SAVED� IN� A�VARIETY�OF�FORMATS��"LL�
THE�STANDARD� *''�MODES�ARE�POSSIBLE
�
PLUS����BIT
� )".�&
� %$57
�+1&(�+'*'
�
3(#�
�5"3("
� 3"8
�(*'
� 1.#$�AND�
"/*.�01���FORMATS�

&*�$"���+(0
-ET�ME�EXPLAIN�HOW� *MAGEMASTER�
USES�MEMORY�BUFFERING�IN� A� LITTLE�
MORE�DETAIL�� #Y�STORING�PICTURES� IN�
AVAILABLE�MEMORY
� A�BANK�OF�IMAGES�
IS� READY�FOR�USE� IN�AN� INSTANT��5HE�
VISIBLE� IMAGE�ALWAYS�CONSISTS�OF�THE�
CONTENTS�OF�THE�1RIMARY�BUFFER
�WHILE�
THE�4ECONDARY�BUFFER�IS�USED� AS�THE�
SECOND� IMAGE� IN�COMPOSITING�
OPERATIONS��0THER�BUFFERS�MAY�BE�
HELD�FOR�USE�AS�MEMORY�ALLOWS�AND�
DESIGNATED�AS�PRIMARY�OR�SECONDARY�
AS�NEEDED��"REAS�CLIPPED�FROM�THE�
PRIMARY�BUFFER�CAN�ALSO�BE�HELD� AS�
$LIP�BUFFERS�

5HE�BEAUTY�OF�THE�BUFFERING�
SYSTEM� IS�THAT�A�NUMBER�OF�ITEMS�
CAN�BE�HELD� IN�THE�COMPUTER�FOR�FAST�
ACCESS� AND�OPERATIONS
�THOUGH�AGAIN�
IT�CAN�BE�CONFUSING�IF�YOU� LOSE�TRACK�
OF�EXACTLY�WHAT�EACH� BUFFER�CONTAINS��
5O�HELP�THE�OLD�GREY�MATTER�SORT�THIS�
OUT�THE�BUFFERS�CAN�BE�NAMED�AS�YOU�
LIKE
�JUST�AS�ANY�OTHER�DATA�FILE�CAN


#EETHOVEN��"S�YOU�CAN�SEE�FROM5HIS�IS�HOW�(ARY�8HITEIEY�TURNED�HIMSELF�INTO�THE� RENOWNED�COMPOSER�-UDWIG�VAN

AND�OLD� AND�EXPIRED�BUFFERS�CAN�BE�
SELECTED�FOR�DELETION�TO�FREE�MEMORY�

*,/-%��+!��+&*�1"
"N�ENTIRE�ARTICLE�WAS�DEDICATED�TO

8ITH�THE�FILMSTRIP�YOU�CAN�SEE�WHERE�
YOUhVE�BEEN�BY�KEEPING�A�PICTORIAL�
RECORD�OF�PREVIOUS�OPERATIONS

*MAGEMASTER��S�MORPHING�FEATURE� IN�
"MIGA�4HOPPER���
� SO� *�LL� KEEP� IT�
BRIEF�� .ORPHING� IS�A�PROCESS�WHICH�
LETS�YOU�TRANSFORM�ONE� IMAGE� INTO�
ANOTHER�THROUGH�A�SERIES�OF�
INTERMEDIATE�STAGES�

:OU�VE�SEEN� IT�ON�THE�BOX�IN�
.ICHAEL�+ACKSON�S�#LACK�AND�8HITE�
POP�VIDEO
� IN� 5ERMINATOR��
� ETC�ETC�
AND�NOW� IT�S�APPEARING�ON�A�
COMPUTER�NEAR�YOU�� *T�S�A�GREAT�EFFECT�
THAT�REQUIRES�WORK�AND�MEMORY�TO�
ACHIEVE�GOOD� RESULTS�� *� GRAPPLED�WITH�
MORPHING�FOR�A�GOOD�WHILE� AND�WHILST�
*�WAS� PLEASED�WITH� SOME� RESULTS
�
OTHERS� LEFT�ME�WONDERING�WHAT�	IF�
ANYTHING
� *�WAS�DOING�WRONG
� BUT�THE�
DOCS�WERE�OF�LITTLE� HELP�WHEN� IT�CAME�
TO�TROUBLESHOOTING��5HE�PROBLEMS� *�
WAS�GETTING�SEEMED�TO�BE�THAT�THE�
MORPH�WAS�EITHER�BECOMING�MORE�
LIKE�A�CROSS�FADE�BETWEEN�THE�TWO

� C � 0 0 $ C � � �

.ORPHING�ISNhT �ALL�SWEETNESS�AND�LIGHT�� �INEXPLICABLE�THINGS�SOMETIMES�HAPPEN��.ORPHING�FROM�"�TO�;�WITH�A�RATHER�BIZARRE�MELTDOWN�OCCURRING
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5HIS�SE RIE S �O F� IM AGES� ILLU S TRA TE S �TH E � BASIC � USE�O F� LIG H TIN G �AND� ITS �E FFE C TS

-E FT�� - IGH TING �W ITH � TH E � ,EY�- IGH T� IN �D IRE C T� LINE �W ITH � TH E �CAMERA� PRODUCES�FLA T
 � FEA TU RE LESS �M ODE LLING �
. IDD LE �� . OV ING �TH E � ,EY�- IGH T�UPWARDS�AND� TO �TH E � LE FT � IM PROVES�TH E �M ODE LLING �BU T� PRODUCES�QU ITE � HARD�SHADOWS�
3 IGH T��"DD ING �A�SO FTE R�' ILL� - IGH T�TO �TH E � R IG H T�O F�TH E �CAM ERA � REDUCES� TH E � HARSH�SHADOW ING �AND� REVEALS� DE TA IL

SURPRISINGLY
� THIS� LIGHT�IS�TERMED�
THE� i 'ILLj� -IGHT�AND� IT�IS�OFTEN� PLACED�
FAIRLY�SYMMETRICALLY�TO�THE�,EY�-IGHT
�
BUT�ACROSS�THE�$AMERA�4UBJECT�AXIS�
AND� IT�IS�SET�AT�AROUND� HALF�TO�A�THIRD�
OF�THE�POWER�OF�THE�,EY�SO�AS�NOT�TO�
OVERPOWER�ITS�EFFECT�

1%"��� (�)&$%1
*N�THE� REAL�WORLD
�WHERE�MOST�
ACTORS�HAVE� REAL� HAIR
� A�BACK� LIGHT�
IS�OFTEN�PLACED�BEHIND�TO�ADD�
HIGHLIGHTS�TO�THE�HAIR�AND�FILL� OUT�
UNWANTED� SHADOWING�� *N�THE��%�
WORLD� IT�S� UNLIKELY�THE� ACTORS�WILL�
HAVE�ANY�HAIR�AT�ALL
� NEVER�MIND

8 HILE � PUMPING�OU T�
SOM E�"M IGA�
G RAPH ICS � ON� A� FILM �
S E T�A�FEW �W EEKS �AGO�

*� HAD� A�FLASH �O F� IN SP IRA TION �� )OW�
ABOUT�W R IT IN G �A� P IECE �ON� LIG H TIN G �FO R�
�% �" FTE R�A LL
� REAL� AND�V IRTU A L�W ORLDS �
HAVE�TO � BE� L I T �FO R�TH E �CAMERA
� AND�
TH E RE hS�A� LO T�O F�COMMON�GROUND� IN�
TH E �TECHN IQUES �W H ICH �ARE�APPLIED��
'O RTUNA TE LY �FO R�TH E ��% �M ODELLER�
THE RE �ARE�NO�GENERA TO R�TRU C K S �OR�
HUGE�CO ILS �O F�CAB LE �TO � C LU TTE R �UP�TH E �
W O RK IN G �ENV IRONM ENT
� AND� NO�ONE�
SW EA TS � IN� V IRTU A L� RE A LITY 
� UN LESS� HE hS�
A� -AWNMOWER�. AN�� #ULBS�DON hT �
B LOW �AND� LIG H T�CAN � BE� CA S T�FO R�
IN FIN ITE �D IS TA NCES �� �AND� TH E � ON LY�
E LE C TR IC ITY � B ILL� IS � TH E �ONE�YOU� PAY�FO R�
YOUR�COM PU TE R�� �A� V IRTU A L� � � � � � �
8 A TT� LAMP�COS TS � NO�MORE�TO � RUN�
THAN �TH E � IMAGE�CO S TS �TO � RENDER�

4O
�WITH�THE�HELP�OF�THE�DISEMc
BODIED�HEAD�OF�-UDWIG�7AN�#�AND�A�
CHEQUERED�BACKGROUND
� IT hS�TIME�FOR�
SOME� LIGHT�RELIEF�AND�A�QUICK�TOUR�OF�
SOME�BASIC� LIGHTING�TECHNIQUES�

/"�)�4,/)!�)&$%1&+$
8HOLE�BOOKS�HAVE�BEEN�WRITTEN�
ABOUT�LIGHTING�THEORY
� BUT�SPACE� IS�
TIGHT
� SO� *h LL�CONCENTRATE�ON�SOME�OF�
THE�MAIN�ELEMENTS�

'IRSTLY
� �%�OBJECTS� IN�THE� REAL�
WORLD� NEED�TO�BE�GIVEN�A�SENSE�OF�
SHAPE
�FORM�AND�TEXTURE�� �THIS� IS�
OFTEN� ACHIEVED�THROUGH�SKILLED�
LIGHTING� INVOLVING�THE�CORRECT

PLACEMENT�OF�LIGHTS�FOR�THE�SUBJECT�
MATTER�� �PRODUCING�SHADOWS�TO�
ACCENTUATE�THE�FEATURES�OF�AN�ACTOR
�
FOR�INSTANCE
� AND� IMPARTING�
ATMOSPHERE�AND�DEPTH�TO�A�SCENE��
.ANY�OF�THE�SAME� RULES�APPLY�IN�THE�
VIRTUAL� �%�WORLD�� �MAKING�SHADOWS�TO�
ADD�DEPTH
�FILLING�OUT�DARK�AREAS�AND�
ADDING� INTEREST�WITH�COLOUR�

4ECONDLY
�MOST��%�SOFTWARE�
OFFERS�A�CHOICE�OF�LIGHTING�TYPES�AND�
THE�ABILITY�TO� PLACE�A�NUMBER�OF�LIGHTS�
IN� A�SCENE��5HE�MAIN� RESTRICTION� IS�
THAT�THE�MORE� LIGHTS�THAT�ARE�PLACED
�
THE� LONGER�THE� RENDERING�TIME�WILL� BE�

1%"�("6
5HE�MOST�BASIC� LIGHTING�SET�UP�
CONSISTS�OF�ONE�LIGHT�� 1OINT� IT�AT�THE�
SUBJECT�FROM�NEXT�TO�THE�CAMERA�AND�
A�FLAT
� INSIPID�SCENE� RESULTS��.OVE� IT�
SLIGHTLY�UPWARDS�AND�TO�THE�SIDE�OF�
THE�CAMERA�AND�WE�SEE�SHADOWS�AND�
DEPTH� APPEAR��5HIS� LIGHT�IS�USUALLY�
REFERRED�TO�AS�THE� g,EYh� -IGHT�� *T� IS�
THE�BRIGHTEST�AND�MOST� IMPORTANT�
LAMP
� PRODUCING�THE�MAIN� LIGHT�� #Y�
MOVING�IT�AROUND� SPECIAL� EFFECTS�CAN�
BE�OBTAINED�WHICH�ACCENTUATE�
SHADOW�AND�DEPTH
� BUT�WHICH�CAN�
RESULT�IN� A�STARK
� UNNATURAL� LOOK�

1%"�#&))
5O� REDUCE�ANY�HARSH�EFFECTS�A�
SECOND� LIGHT� IS�GENERALLY�PLACED�TO�
SOFTEN�ANY�HEAVY�SHADOWS�AND� REVEAL�
DETAIL� CONCEALED�BY�THEM
�WITHOUT�
REMOVING�THEIR�MODELLING�EFFECT�� /OT

8 HA T�HAPPENS�WHEN� TH E �SCENE� IS � L I T �
JU S T �W ITH � AM B IEN T� LIG H T��:UCK�

gREALh� HAIR
� SO�THE�ROLE�OF�THE�#ACK�
-IGHT�IS�TO�ADD�EDGES�AND�HIGHLIGHTS
�
REMOVING�MORE�UNWANTED�SHADOWS�

�*�&"+1�)&$%1&+$
"MBIENT�LIGHTING�IS�THE� LAST�MAIN�
CONSTITUENT�� *N�THE� REAL�WORLD� AMBIENT�
LIGHT�� �USUALLY�DAYLIGHT�� �IS�BALANCED�
ACROSS� A�SCENE�BY� LARGE�REFLECTORS�OR�
POWERFUL� LIGHTS�� *N�THE��%�WORLD�
AMBIENT�LIGHT�CAN�BE�USED�TO�ADD�A�
TOUCH�OF�FILL� TO�AREAS�NOT�AFFECTED�BY�
THE�OTHER�LIGHTS�� *F�AMBIENT�LIGHT�IS�
USED�AS�THE�SOLE� LIGHT�SOURCE�THE�
SCENE�WILL� APPEAR�FLAT�AND�FEATURE�

' INALLY
� A� # ACK � - IGH T� IS� ADDED�
D IRE C TLY �BEHIND� TH E �HEAD�� *N�TH IS � CASE�
TH E �E FFE C T� IS �S LIG H TLY �OVE RPOWERING

LESS
� BECAUSE� IT�WILL� BE� ILLUMINATED�
EVENLY�FROM�EVERY�DIRECTION�

,1%"/�)&$%10
*F�YOUR�SOFTWARE�ALLOWS�THE�ADDITION�
OF�CUSTOM�BUILT�OR�SPECIAL� LIGHTS�SUCH�
AS�SPOTS
�CYLINDERS�AND�DIFFUSED�
LIGHTS
� SO�MUCH�THE�BETTER��5AKE�TIME�
TO�EXPERIMENT
� AS� LIGHTS�CAN�MAKE�OR�
BREAK�A� RENDERING�OR�ANIMATION�

3EMEMBER�THAT�ADDING� LOTS�OF�
LIGHTS�WILL� INCREASE�RENDERING�TIMES
�

EVEN�WITH�AN�ACCELERATOR�� 'OR�
INSTANCE
�THE�FIVE� IMAGES�HERE�
TOOK���MINUTES����SECONDS
�
����
� �����
� ������AND������
TO� RENDER�IN����BIT�WITH�
*MAGINE�� �AT�A�SIZE�OF�����X�
����USING�AN�"MIGA������
EQUIPPED�WITH� A���.)Z�������
CARD�WITH�MATHS�CO�PROCESSOR�
AND��.B����BIT�3".�� *T�WOULD�
TAKE���TIMES�AS� LONG�TO� RENDER�
EACH� IN� ���BIT�HI�RES�OVERSCAN�

*N� THE� IMAGES�YOU�SEE�
HERE�THE�,EY�AND� 'ILL� LIGHTS�
WERE� SPHERICAL
� SHADOW�
CASTING�AND�DIMINISHING�IN�
INTENSITY�WITH�DISTANCE��5HE�

,EY�WAS�WHITE�AND� SET�TO�����UNITS
�
WHILE�THE�FILL�WAS�ALSO�WHITE�BUT�SET�
TO� ����UNITS��5HESE� LIGHTS�BEHAVE�
SIMILARLY�TO�THE�WAY�REAL� LIGHTS�WOULD��
)OWEVER
� MY�#ACK�-IGHT�BREAKS�THE�
LAWS�OF�PHYSICS�AND�NEITHER�
DIMINISHES�WITH� DISTANCE�NOR�CASTS�
SHADOWS��4UCH�EFFECTS�ARE�ONLY�
POSSIBLE�WITH� �%�PROGRAMS
� AND�CAN�
SIMPLIFY�LIGHTING�SETUPS�

5HERE� ARE�MANY�WAYS�THAT��%�
LIGHTING�BREAKS�THE� RULES�� �AS�YOU�
CANhT �SEE�THE� LIGHTS�UNLESS�YOU�MAKE�
THEM�VISIBLE��5RY�THESE�TECHNIQUES�
WITH� ANY��%�PROGRAM�WHICH�ALLOWS�
THE� USE�OF�MULTIPLE� LIGHTS��:OU�MIGHT�
FIND�YOURSELF�INSPIRED�� $%

- �*(( )� ��- ��$)"�
�"�����"&#(,��� ��#!"+#&!�
')���$�-#*#'&�	&���'+#'&��#�+,)�*�BY�(ERALD�
. ILLE RSON ��5WEN TY �YEARS� OLD�AND�S T I L L � A�C LA SS IC �
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MIGHT�SEEM� LIKE�A� LAST�RESORT�
APPROACH
� BUT�ONCE�YOU�HAVE�
UNDERSTOOD�THE�PRINCIPLES�YOUhLL�
REALISE�THAT�ALL� SUCH�PROGRAMS�FOLLOW�
A�SIMILAR�PATTERN�AND�THIS�MEANS�
THAT
� ONCE�YOUhVE�WRITTEN�ONE�SUCH�
UTILITY
� OTHER�RELATED�PROGRAMS�WILL� BE�
STRAIGHTFORWARD�TO�CREATE�� *N�FACT�IF�
YOU�STICK�TO�CREATING�SHORT�UTILITIES�
WHICH�DO�SPECIFIC�JOBS� 	RATHER�THAN�
TRYING�TO�WRITE�ALL�SINGING�ALL�DANCING�
VERSIONS�WHICH�CATER�FOR�MORE�
GENERAL� EDITING�POSSIBILITIES
�YOU�LL� BE�
SURPRISED�HOW�EASY�IT�IS�

&9".1-&�&%*5�130(3".
5HIS�MONTH� *�WANT�TO�SKETCH� OUT�THE�
IDEAS�BEHIND�A�TYPICAL�EDIT�PROGRAM�
AND�THE�EASIEST�WAY�TO�DO� IT� IS�TO�
LOOK�AT�AN�EXAMPLE��WHAT
� FOR�
INSTANCE
�WOULD�WE�HAVE�TO�DO�TO�
REMAP�THE�DRUM�ASSIGNMENTS�OF�A�
DRUM�PART�PRESENT�IN� A�SEQUENCER�
FILE � 'IRSTLY
�WE�WOULD� HAVE�TO� READ�
THE�DATA�FILE��4ECONDLY
� IT�WOULD� BE�
NECESSARY�TO� IDENTIFY�ALL�OF�THE�NOTES�
OF�THE�DESIGNATED�DRUM�CHANNEL� AND�
CHANGE�THESE�NOTE�VALUES�TO�THE�NEW�
VALUES�� -ASTLY�THE�MODIFIED�FILE�WOULD�
HAVE�TO�BE�SAVED�

5HE�BIGGEST�PROBLEM� IS�USUALLY�
GETTING�THE�FILE�FORMAT� INFORMATION� IN�
THE�FIRST�PLACE�� (IVEN�SUFFICIENT�TIME
�
AND�THE� RIGHT�COMBINATION�OF�LUCK�AND�
COMMON�SENSE
�YOU�CAN� gHACKh�YOUR�
WAY�INTO�THE�FILE�STRUCTURE�AND�BUILD�
UP�YOUR�OWN� gPICTUREh� OF�HOW�THE�DATA�
IS�STORED�� *N� SHORT�THE�BEST�FIRST�STEP�
IS�USUALLY�TO�CONTACT�THE�COMPANY�
CONCERNED
� EXPLAIN�WHAT�YOU�ARE�
TRYING�TO�DO�	AND�WHY

� AND�SEE�
WHETHER�IT�HAS� A�POLICY�OF�RELEASING�
DETAILS�OF�ITS� INTERNAL� FILE� LAYOUTS�

*hVE�CHOSEN� A�%R5hS�,$4�BASED�
EXAMPLE�BECAUSE�THERE�ARE�A� LOT�OF�
,$4�SEQUENCER�USERS�WHO
� NOT�
HAVING�SUFFICIENT�MEMORY�TO� RUN�THE�
NEW�.1&�ORIENTATED� LEVEL� **� OFFERING�
CONTAINING�THE�17(�MASTER�EDITOR�
PROGRAM
� ARE�STILL� USING�EARLIER�
VERSIONS�OF�THE�,$4�PACKAGE�� %RUM�
PART�REMAPPING�IS� NOT�EASY�SO�THIS� IS�
ONE�EXAMPLE�WHERE�A�USER�WITH� SOME�
PROGRAMMING�EXPERIENCE�MIGHT�FIND� IT�
USEFUL�TO�WRITE�HIS�OWN�EDITING�UTILITY�

5O�PROVIDE�AN�EXAMPLE�FILE�
STRUCTURE� *� CONTACTED�%R�5hS� IN�THE�
4TATES�AND�ASKED�FOR�DETAILS�OF�THEIR�
,$4� �4&2�SEQUENCE�FILES�� #ACK�
CAME�THE� REPLY�WITH�THE�NECESSARY�
DETAILS�� 'IRSTLY
� AN� �4&2�FILE�HAS�A����
BYTE�FILE�HEADER�ARRANGEMENT���

�� BYTES� "N� *%�VALUE
��BYTES� /O�OF�EVENTS� IN�THE�FILE
��BYTES� 4EQUENCE�NAME

"FTER�THE�HEADER�COMES�THE� LIST�OF�
gEVENTSh ��&ACH� gEVENTh� IS���BYTES� IN�
LENGTH� AND�THOSE�WHICH�ARE�OF�
INTEREST�ARE�THE�ONES�WHICH�TURN�
NOTES�ON��5HE�FORMAT�IS�AS�FOLLOWS���

��BYTE EVENT�TIME
��BYTE EVENT�TYPE
��BYTE NOTE�VALUE ��BITS� USED
��BYTE NOTE�VELOCITY �� BITS�USED
��BYTE NOTE�DURATION� ���BITS�USED

5HE�EVENT�TIME�DOESNhT �CONCERN� US��
&VENT�TYPE�FOR�A� gNOTE�ONh� EVENT�TURNS�
OUT�TO�BE�A�.*%*� NOTE�ON� STATUS�BYTE��
5HE� REMAINING�THREE�BYTES�ARE�A�BIT�
MORE�TRICKY���� NOTE�AND�VELOCITY�DATA�
VALUES�ONLY�NEED� ��BITS
� SO�THE�HIGH�
BITS�OF�THESE�BYTES�ARE�USED�TO�STORE

A�COUPLE�OF�EXTRA� NOTE�DURATION�BITS
�
IE�THE�DURATION� IS�ACTUALLY�STORED�AS�A�
gBROKENh� ���BIT�FIELD�

/OW�WE�CAN� SEE�WHAT�NEEDS�TO�
BE�DONE�TO�TO�WRITE�THE� REMAPPING�
UTILITY�� FIRSTLY�WE�MUST�READ�THE�FILE�
INTO�MEMORY�AND� LOOK�AT�THE�
HEADERhS�EVENT�COUNT�TO�SEE�HOW�
MANY�EVENTS�NEED�TO�BE�DEALT�WITH��
)AVING�DONE�THAT�WE� LOOK�AT�EACH�
EVENT�AND
� PROVIDING� IT�IS�A� gNOTE�ONh�
EVENT�ON�THE� RIGHT�.*%*� CHANNEL
�WE�
CONVERT�THE�EXISTING�NOTE�VALUE�TO�THE�
REQUIRED� NEW�VALUE�� #EFORE�
CONVERTING�A�NOTE�WE�CHECK�BIT���TO�
SEE� IF�IT� IS�SET�� �IF�IT�IS�WE�PRESERVE� IT�
SO�THAT�WE�DONhT �INADVERTENTLY�
CHANGE�THE�EVENThS�DURATION�

*N�THE�EXAMPLE� PROGRAM� *hVE�
DEFINED� HEADER�AND�EVENT�STRUCTURES�
BASED�ON�THE� �4&2�FILE�DETAILS��5HE�
USE�OF�$�STRUCTURES�TO�MIRROR�THE�
INHERENT�FILE�STRUCTURE� HELPS�TO� KEEP�
THE�CODE�UNCLUTTERED���

'OR�THE�EXAMPLE� *hVE� USED�A�NOTE�
TABLE�WHICH�WILL� PERFORM�A�:AMAHA�
39������3OLAND�.5���CONVERSION��
5HE�.5���HAS�A�MORE�DRUMS�THAN�
THE�39���SO� *� HAD�TO�DECIDE�ON�A�
SUITABLE�.5���DRUM� SUB�SET�TO�USE�� �
HERE� IS�THE�CORRESPONDENCES�THAT�*�
OPTED�FOR���

%RUM�39���NOTE�$HOSEN�.5���
CONVERTED�NOTE

#ASS�%RUM �� ��
5OM�� �� ��
5OM�� �� ��
4NARE �� ��
5OM� � �� ��
)AND$LAP �� ��
$LOSED�)I�HAT �� ��

0PEN�)I�HAT� ��� ��
$RASH�$YMBAL� ��� ��

*N�THE�PROGRAM�ON� PAGE�������YOUhLL�
SEE�THESE�.*%*� NOTE�VALUES�SET�UP� IN�
A� gNOTE@TABLE<>� ARRAY�AND� IT�S�THIS�
THAT�YOU�WOULD� ALTER�TO� PRODUCE�
ALTERNATIVE� REMAPPING�ARRANGEMENTS��
5HE�EXAMPLE� HAS�BEEN�WRITTEN� IN�$�
AND� RUNS�FROM�THE�$-*�4HELL
� BUT�THE�
ESSENTIAL� IDEAS�OF�THE�PROGRAM�WOULD�
BE�SIMILAR�IN�ANY�LANGUAGE�ON�ANY�
COMPUTER��5O�USE�THIS�OFFERING�YOUhD�
TYPE�THREE�PARAMETERS���� THE�PROGRAM�
NAME
�THE�SOURCE�SEQUENCE� NAME
�
AND�THE�DESTINATION�SEQUENCE�NAME
�
5HE�COMMAND���

3&."1�%'0�5&45�4&2�
3".��.0%*'*&%�4&2

FOR�EXAMPLE
�WOULD� READ�THE�FILE�
5&45�4&2� INTO�MEMORY
�MAKE�THE�
CONVERSIONS
� THEN�WRITE�THE�MODIFIED�
DATA�AS�A�FILE�CALLED� .0%*'*&%�4&2�
INTO�THE�3".�DISK�DEVICE�

5HESE�TYPES�OF�EDITING�PROGRAMS�
ARE� NOT�DIFFICULT�TO�WRITE�AND
� COUPLED�
WITH�UTILITIES� LIKE�-ATTICE�4"4hS�
BUILD�EXTRACT�ETC
� IT� IS�EASY�TO�CREATE�
SCRIPT�FILES�WHICH�WILL� USE�SUCH�
UTILITIES�TO�EDIT�BATCHES�OF�
SEQUENCER�DATA�FILES��5HE�EXAMPLE� *�
PROVIDED�CONCERNED�DRUM�PART�
REMAPPING�BUT�THE�BASIC� IDEAS�CAN�
BE�USED�TO�CREATE�PROGRAMS�CAPABLE�
OF�EDITING�ANY�NUMBER�OF�EVENT�
CHARACTERISTICS�

4IMILAR�PROGRAMS�CAN�BE�WRITTEN�
TO�ALTER�STANDARD�.*%*� FILES�BUT
�
BECAUSE�OF�THE�MORE�COMPLICATED�FILE�
STRUCTURES
� THE� PROGRAMMING�DOES�
GET�RATHER�MORE� INVOLVED��$%
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5HE�$ONTROL�$ENTRES�ARE�MANUFACTURED�BY�1REMIER�
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SEPARATE�3(#�4PLITTER�� $OLOUR�IMAGES�CAN�BE�
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RANGE�OF�EDUCATIONAL�SOFTWARE�FROM�&UROPRESS�	THE�MANUc
FACTURERS�OF�THE�'UN�4CHOOL�RANGE
�� &ACH�PACKAGE�IS�
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&/(-*4)�������� 'EATURES�PRONOUNS
�VERBS
�
ADVERBS
� SPELLING
� SYNONYMS�AND�
PREFIXES�SUFFIXES�����������������������.+$�1RICE �^�����

&/(-*4)��������6SING�DICTIONARIES�AND
REFERENCE�BOOKS
�CONSTRUCT�ADVERBS

PUNCTUATE�SENTENCES����������������.+$�1 RICE �^�����
."5)4��������$OVERS�GEOMETRY
�ALGEBRA

STATISTICS
�SYMMETRY
�QUADRILATERALS�AND
NUMBER�OPERATIONS����������������.+$�1 RICE �^�����

ON� REQ UE S T

�
�� � � � � � 	 � � � �� � � 
 
 � � � 
 � 
 � � � � � � � � � �� � � � 
 � � � � �



#(�.��).2 -.
��)�.),D ���-)(�	)&�),( �
*,�-�,#��-��� �1 �'),��
�/,�-�  ),�3)/,������*,)�&�'-
'!-%3�02/",%-
(@UHMF�SXODC�HM�SGD�KHRSHMF�HM�SGD�
*TMD�HRRTD�NE� KGE?�2FMNNCP�ENQ�
SGD�3GNNS�gDL�TO�F@LD�SG@S�XNT�
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BNKTLM��)�EHMC�SG@S�)�B@MMNS�FDS�HS�
�SN�DHSGDQ�RBQNKK�SGD�RBQDDM�NQ�
BNMSQNK�SGD�RO@BDRGHO�ANA��
3NLDSHLDR�)�FDS�@�ROKHS�RDBNMC�
HL@FD�@MC�SGD�OQNFQ@L�DMCR�NQ�@M�
DQQNQ�HR�SGQNVM�TO��7G@ShR�FNHMF�
NM�
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$PP��WCQ�1MB��8MS�?PC�MD�AMSPQC�
AMPPCAR�GL�QR?RGLE�RF?R�RFC�JGQRGLEQ�
UFGAF�(hTC�SQCB�RM�BCKMLQRP?RC�RFC�
E?KCQ�NPMEP?KKGLE�DC?RSPC�BML�R�
?ARS?JJW�PSL��3FC�PC?QML�DMP�RFGQ�GQ�
QGKNJC�
 �RFCW�?PCLhR�KC?LR�RM��
3FCWhPC�PC?JJW�LMRFGLE�KMPC�RF?L�

gQICJCRMLh� PMSRGLCQ�UFGAF�F?TC�
@CCL�UPGRRCL� GL�QSAF�?�U?W�RF?R�
RFCW�A?L�OSGAIJW�?LB�C?QGJW�@C�
GLAMPNMP?RCB�GLRM�WMSP�MUL� ,.2�
AMBC�� Q�?�PCQSJR�� GRhQ �SN�RM�WMS�RM�
UPGRC�RFC�AMBC�RF?R�NSJJQ�RFCK�?JJ�
RMECRFCP��$TCL�RFCL��RFCWhJJ�
BCDGLGRCJW�LCCB�RM�@C�?B?NRCB�?�
JGRRJC�RM�QSGR�WMSP�MUL�
PCOSGPCKCLRQ�

(BC?JJW�(�UMSJB�F?TC�JGICB�RM�
F?TC�NS@JGQFCB�RFC�JGQRGLE�DMP�?L�
CLRGPC�E?KC��@SR�GRhQ �LMR�PC?JJW�
NMQQG@JC�� DRCP�?JJ�� ?�E?KC�BMCQL�R�
HSQR�AMLQGQR�MD�AMBC�
 �CVRCPL?J�
EP?NFGA�?LB�QMSLB�DGJCQ�LCCB�RM�@C�
NSJJCB� GL�?R�PSLRGKC�RM�K?IC�
QMKCRFGLE�?NNC?P�ML�WMSP� KGE?�
QAPCCL��$TCL� GD�UC�NPGLRCB�?JJ�RFC�
AMBC�� GR�UMSJB�DGJJ�SN�OSGRC�?�DCU�
N?ECQ�?LB�UMSJB�@C�?�PC?J�BP?E�RM�
RWNC�GL�

(�NCPQML?JJW�DCJR�RF?R�RFC�
DC?RSPC�UMSJB�@C�MD�EPC?RCP�T?JSC�GD�
GR�PCOSGPCB�QMKC�RFMSEFR�ML�WMSP�
N?PR�
 �?DRCP�?JJ��ECRRGLE�RFC�AMBC�SN�
?LB�PSLLGLE�GQ�?JJ�N?PR�MD�RFC�
CVCPAGQC��)'
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)�@L�BTQQDMSKX�VQHSHMF�@�#GDRR�
F@LD�TRHMF�!-/3��$��)�V@MS�SN�
CHROK@X�@KK�SGD�BGDRR�OHDBDR�@MC�
SGD�AN@QC�@R��$�NAIDBSR��)�VHKK�
SGDQDENQD�QDPTHQD�@�L@WHLTL�NE�
���NAIDBSR�SN�AD�CHROK@XDC�NM

RBQDDM�@S�NMBD��)R�SGHR�ONRRHAKD�
VHSG�!-/3��$��)E�RN��GNV�LTBG�
VNTKC�HS�@EEDBS�SGD�RODDC�NE�LX�
F@LD�HE�RTBG�@�K@QFD�MTLADQ�NE�
NAIDBSR�VDQD�SN�AD�CHROK@XDC�
4GD�NMKX�RNKTSHNM�SG@S�)�B@M�

BNLD�TO�VHSG�HR�SN�TRD�SGD�4C�
2DCQ@V�BNLL@MC�SVHBD�VHSGNTS�
B@KKHMF�4C�#)R��4GHR�G@R�OQNUDC�SN�
AD�HLOQ@BSHB@K�@R�HS�VNTKC�G@KUD�
SGD�RODDC�@MC�)�VNTKC�G@UD�SN�
CDBHCD�VGHBG�NAIDBSR�SN�CQ@V�@MC�
VGDM�SN�FHUD�SGD�BNQQDBS�
ODQRODBSHUD��#@M�XNT�RTFFDRS�@�
ADSSDQ�RNKTSHNM�

!MCQDV�3V@KKNV�
2NRRDMC@KD��,@MB@RGHQD

(�RFGLI�WMS�PC�K?IGLE�JGDC�TCPW�
BGDDGASJR�DMP�WMSPQCJD�@W�SQGLE� ,.2�
�#�DMP�?�AFCQQ�E?KC��%MP�QR?PRCPQ��
 ,.2��#�A?LLMR�BGQNJ?W�KMPC�
RF?L����M@HCARQ�?R�?LW�MLC�RGKC�
�M@HCAR���GQ�?JU?WQ�WMSP�TGCUNMGLR	��
QM�WMShPC�EMGLE�RM�F?TC�RM�SQC�?�@GR�
MD�HGEECPW�NMICPW�RM�ECR�?JJ�RFC�
NGCACQ�RM�BGQNJ?W��3FC�MLJW�QMJSRGML�
(�AMSJB�RFGLI�MD�U?Q�RM�BP?U�C?AF�

MD�RFC�NGCACQ�?Q�RFCW�QFMSJB�
?NNC?P�ML�?�QCN?P?RC�QAPCCL��EP?@�
RFCK�MSR�?Q�@M@Q�?LB�RFCL�N?QRC�
RFCK�BMUL�?Q�WMS�UMSJB�?�
AMLTCLRGML?J�@M@�RSPLGLE�MDD�RFC��#�
M@HCAR�?Q�QMML�?Q�GR�F?Q�@CCL�
EP?@@CB��6FCL�WMS�LCCB�RM�KMTC�?�
NGCAC��RFC�CLRGPC�@M?PB�UGJJ�LCCB�RM�
@C�PCBP?UL�RFMSEF�
 �LMR�CV?ARJW�?L�
GBC?J�QMJSRGML��@SR�?R�JC?QR�WMS�
ICCN�RFC�NCPQNCARGTC�

 �KSAF�D?QRCP��?LB�QGKNJCP	�
QMJSRGML�UMSJB�@C�RM�DMPECR�?@MSR�
 ,.2��#�?JRMECRFCP�?LB�SQC�
LMRFGLE�@SR�@JGRRCP�M@HCARQ��6FCL�?�
NGCAC�GQ�KMTCB�� QGKNJW�KMBGDW�RFC�
@M@�NPGMPGRW�QM�RF?R�GR�GQ�BGQNJ?WCB�
GL�DPMLR�MD�?JJ�MRFCPQ�?LB�UFCL� GR�GQ�
NJ?ACB��BCAGBC�UFGAF�@M@Q�QFMSJB�
@C�GL�DPMLR�MD�GR�?LB�UFGAF�QFMSJB�
@C�@CFGLB� GR�� JRFMSEF�RFC�
NCPQNCARGTC�UGJJ�QSDDCP��WMShJJ�DGLB�
RF?R�CTCL�AMKKCPAG?J�AFCQQ�E?KCQ�
QSAF�?Q�� @ = K K) 9 K L= J �� � � � �SQC�
RFGQ�RCAFLGOSC��&$
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MDWS�ENTQ�O@FDR�XNT�KK�EHMC�BQ@ESX�
BGD@SR�@MC�BKDUDQ�SQHBJR�SN�GDKO�XNT�
FDS�SGD�ADRS�EQNL�VG@S�HR�
TMCNTASDCKX�SGD�LNRS�ONVDQETK�
"@RHB�HLOKDLDMS@SHNM�NM�@MX�
BNLOTSDQ�OK@SENQL��!KSGNTFG�LX�
M@LD�RHSR�@S�SGD�SNO�NE�SGHR�O@FD��
SGHR�BNKTLM�HRMhS�ITRS�SGD�VNQJ�NE�@�
RHMFKD�VQHSDQ�
 �SN�AQHMF�XNT�SGD�ADRS��
VD�QDFTK@QKX�CQ@ES�HM�SGD�RDQUHBDR�NE�
RNLD�NE�SGD�LNRS�JMNVKDCFD@AKD�
!-/3�DWODQSR�HM�SGD�HMCTRSQX�

%MP�CVNCPGCLACB�NPMEP?KKCPQ��
UC�AMLRGLSC�MSP�DC?RSPC�ML�
NPMEP?KKGLE�E?KCQ�GL� ,.2��3FGQ�
KMLRF�UC�R?IC�?�JMMI�?R�FMU�RM�UPGRC�
?�E?KC�SQGLE� ,.2��#��5MMBMM�
QMDRU?PChQ�CVACJJCLR��#�CVRCLQGML�� (D�
?JJ�RF?R�RCAFGC�R?JI�GQ�@CWMLB�WMS�
RFMSEF��WMSh JJ�LM�BMS@R�DGLB�MSP�

 ,.2�DMP�@CEGLLCPQ�QCARGML�?�PC?J�
EMBQCLB��#CQGELCB�RM�SLP?TCJ�RFC�
KWQRCPGCQ�MD� ,.2�UFGAF�RFC�K?LS?J�
BMCQL�R�OSGRC�CVNJ?GL�RMM�UCJJ�� ,.2�
DMP�@CEGLLCPQ�GQ�ES?P?LRCCB�RM�@C�
TGPRS?JJW�H?PEML�DPCC�

"MLRGLSGLE�RFC�RP?BGRGMLQ�MD�RFC�
�E A? 9 �� F KO = JK �QCARGML�MD��E A? 9 �
/ @G H H = J��RFC� ,.2�AMJSKL�F?Q�GRQ�
MUL�FCJN�JGLC�GL�RFC�DMPK�MD� ,.2�
 LQUCPQ�� (D�?�NPM@JCK�GQ�A?SQGLE�WMS�
RM�RC?P�MSR�?JJ�WMSP�F?GP�� JCR�SQ�NSR�
WMSP�KGLB��?LB�QA?JN	�?R�PCQR�@W�
?LQUCPGLE�WMSP�NPM@JCK?RGA�NPMQC�� Q�
WMS�A?L�QCC�� ,.2� ARGML� GQ� L@ = �
AMJSKL�RM�PC?B�
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(�KSQR�HSQR�R?IC�RFGQ�MNNMPRSLGRW�RM�
Q?W�?�@GE�QMPPW�RM�2?LBP?�2F?PICW�DMP�
TGPRS?JJW�UPGRGLE�FCP�M@GRS?PW�GL� GQQSC�
���MD��E A? 9 � / @G H H = J
� Q� PCNMPRCB��
?JRFMSEF�2?LBP?�F?Q�AC?QCB�RM�
F?LBJC�RFC� ,.2�/#�JG@P?PW�� QFC� ��
UMSJB�JGIC�KC�RM�NMGLR�MSR�RF?R�QFC�
AMLRGLSCQ�RM�F?LBJC�FCP�MUL�TCPW�
QSAACQQDSJ� JGACLQCU?PC�QAFCKC��%MP

KMPC�GLDMPK?RGML�ML�RFGQ�CVACJJCLR�
P?LEC�MD�BGQIQ��2?LBP?�A?L�QRGJJ�@C�
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SCROLLING�OF�A�SINGLE�SCREEN
� THE�
SCREEN�DROPS�DOWN���PIXEL�AT�THE�
END�OF�EACH�SCROLL�� �HOW�DO� *�
AVOID�THIS 

1AUL�+ONES�
-EEDS

"H
� A�NICE�SIMPLE�QUESTION��5HE�
REASON�WHY�YOUR�SCROLL� IS�DROPPING�
DOWN�A� LINE�WHEN� IT�REACHES�THE�
END�OF�THE�SUPERBITMAP�IS�
BECAUSE�YOU�ARE�SCROLLING�PAST�THE�
END�OF�THE�BITMAP�

"S�YOU�WILL� KNOW
� HARDWARE�
SCROLLING�WORKS�BY� LOOPING�AN�AREA�
OF�SCREEN�MEMORY�� *F�YOU�TRY�TO�
LOOP�PAST�THE�END�OF�THE�
SUPERBITMAP
�".04�WILL�DISPLAY�
THE�START�OF�THE�BITMAP�AGAIN
� BUT�
IT�WILL� LOSE�THE�TOP� LINE�

5O�UNDERSTAND�WHY�THIS� IS�
HAPPENING
�YOU�NEED�TO�
UNDERSTAND�HOW�SCREENS�ARE�HELD�
IN�THE�"MIGAhS�MEMORY�� *F�YOU�
HAVE�A�SUPERBITMAP�THAT�IS�����
PIXELS�WIDE�AND�����PIXELS� IN�
HEIGHT
� THEN� IT�WOULD�BE�STORED� IN�
MEMORY�AS�A�CONTINUOUS�STREAM�
OF�����GROUPS�OF����BYTES� 	THERE�
ARE���BITS� IN�A�BYTE
� SO����BYTES�
WOULD�GIVE����� INDIVIDUAL�BITS
�
STARTING�WITH�THE�BIT�AT�SCREEN�
POSITION��
��AND�ENDING�WITH�THE�
BIT�AT�POSITION����
����

*N�ORDER�TO�SCROLL� A�SCREEN�
HORIZONTALLY
�YOU�NEED�TO�PASS�THE�
SCREEN�OFFSET�COMMAND�A�NUMBER�
WHICH�SPECIFIES�THE�HORIZONTAL�
OFFSET�FROM�THE�SCREEN�ORIGIN� 	PIXEL�
�
�
�

8HEN�THE�SCREEN�SCROLL�
REACHES� POSITION����
�
� IT� IS� RESET�
TO��
��AND�THE� LOOP�BEGINS� AGAIN��
*F�THE�OFFSET�VALUE� IS� LARGER�THAN�
���
�".04�WILL� START�READING�THE�
SCREEN� IMAGE�FROM�THE�SECOND�
GROUP�OF���� PIXELS� 	WHICH� IS�
BASICALLY�THE�SECOND� LINE�OF�THE�
DISPLAY
�

#ECAUSE�THE�FIRST� LINE�OF�CODE�
IS�EFFECTIVELY�BEING�IGNORED
� THE�
DISPLAY�WILL� BE�ONLY����� LINES�HIGH�
RESULTING� IN�THE� gDROPh� EFFECT�WHICH�
YOU�HAVE�DESCRIBED� IN�YOUR�LETTER��
5O�AVOID�THIS
�MAKE�SURE�THAT�THE�
OFFSET�VALUE� IS�NEVER�LARGER�THAN�
THE�MAXIMUM�SIZE�OF�YOUR�BITMAP��
�	

� � � ! �
*F�YOUhVE�GOT�A� PROBLEM�W ITH�
".04
� THEN�".04�"NSWERS�
IS�HERE�TO �HELP�YOU�

4END� IN�ANY�OF�YOUR�
PROBLEMATIC� PROSE�TO ��".04�
"NSWERS
��� �������������
'UTURE�1UBLISHING�-TD
� ���
.ONMOUTH�4TREET
� #ATH�"VON�
#"���#8�

4 EhVE�COVERED�SOME�
PRETTY�COMPLEX�
SUBJECTS�IN�THE�PAST�
THREE�MONTHS��#Y�

NOW�YOU�SHOULD�BE�ABLE�TO�OPEN�A�
SCREEN� IN�ANY�OF�THE�"MIGA�S�SCREEN�
FORMATS
�SCROLL�ENTIRE�SCREENS�
SMOOTHLY�USING�BOTH�HARDWARE�AND�
SOFTWARE�SCROLLING�
TECHNIQUES��5HIS�
MONTH�WE�TAKE�A�
LOOK�AT�SCREEN�
SYNCHRONISATION
� A�
SUBJECT�WHICH�
DOESNhT �PRODUCE�
ANYTHING�
PARTICULARLY�
INTERESTING
� BUT�IS�
VERY�IMPORTANT�
NONETHELESS�

#EFORE�WE�GO�
ANY�FURTHER�THOUGH
�
LEThS�TAKE�A� LOOK�AT�
THE�THEORY�BEHIND�
SCREEN
SYNCHRONISATION�
%ONhT �WORRY�ABOUT�
GETTING�BOWLED�OVER�
BY�JARGON�� �IT�S�
ACTUALLY�A�VERY�
SIMPLE�PRINCIPLE�WHICH�SHOULD�HELP�
YOU�TO�UNDERSTAND�WHY� IT�IS�SO�
IMPORTANT�

"S�YOU�ARE� PROBABLY�ALREADY�
AWARE
�THE�"MIGAhS�DISPLAY�IS�
REDRAWN�EVERY���TH�OF�A�SECOND� 	OR�
EVERY���TH�OF�A�SECOND�ON�/54$�
"MIGAS
�USING�AN�ELECTRON�BEAM�
WHICH� SCANS�FROM�THE�TOP� LEFT�HAND�
CORNER�DOWN�TO�THE�BOTTOM� RIGHT�HAND�
CORNER�OF�YOUR�MONITOR
� DRAWING�EACH�
HORIZONTAL� LINE�OF�THE�DISPLAY�AS� IT�
GOES�

#&".�.&�61
8HEN�THE�BEAM� REACHES�THE�BOTTOM�
RIGHT�HAND�CORNER�OF�THE�DISPLAY
� IT� IS�
SWITCHED�OFF�AND�THEN� RESET�TO�THE�
TOP� LEFT�HAND�CORNER�AND�THE� PROCESS�
THEN�BEGINS�AGAIN��5HE�TIME�PERIOD�
DURING�WHICH�THE�BEAM�MOVES�FROM�
THE�BOTTOM� RIGHT�HAND�CORNER�BACK�TO�
ITS�START�POSITION� IS�CALLED�THE�
gVERTICAL� BLANKING�PERIOD��

'-*$,&3�'*9&3
&VEN�THE�FASTEST�OF�COMPUTERS�CANhT�
QUITE�HANDLE�THE�TASK�OF�UPDATING�A�
SCREEN�COMPLETELY�DURING�THIS�
BLANKING�PERIOD
� SO�PROGRAMMERS�
CHEAT�BY�USING�A�SYSTEM�CALLED�
g%OUBLE�#UFFERINGh �

%OUBLE�BUFFERING� IS�ACTUALLY�A�
VERY�SIMPLE� PROCESS�� �INSTEAD�OF�
PERFORMING�YOUR�DRAWING�OPERATIONS

ON�THE� IMAGE�THAT�IS�CURRENTLY�BEING�
DISPLAYED� 	THE�PHYSICAL�SCREEN

� THEY�
ARE�ACTUALLY�PERFORMED�ON�A�COPY�OF�
THE�SCREEN�WHICH� IS� INVISIBLE�TO�THE�
USER�	THIS� IS�CALLED� A� LOGICAL� SCREEN
�

5HE�"MIGAhS�DISPLAY�IS�DRAWN�ON�TO�
YOUR�MONITOR�USING�AN�ELECTRON�
BEAM�WHICH�SCANS�FROM� LEFT�TO�RIGHT�
DOWN�THE�SCREEN�FIFTY�TIMES�A�
SECOND��8HEN� IT�REACHES�THE�END
�
IT�IS�SWITCHED�OFF�AND�THEN� RESET�TO�
THE�TOP�LEFT�HAND�CORNER

0NCE�THE�DRAWING�OPERATIONS�ARE�
COMPLETE�FOR�THAT�PARTICULAR�FRAME
�
THE�PHYSICAL� AND� LOGICAL� SCREENS�ARE�
THEN� SWAPPED�� *N�EFFECT
�THE�OLD�
PHYSICAL� SCREEN�BECOMES�THE�NEW�
LOGICAL� SCREEN� AND�VICE�VERSA�

*ThS�VERY�IMPORTANT�HOWEVER�THAT

WHEN�THE�SCREENS�ARE�SWAPPED
� THEY�
ARE�ONLY�SWAPPED�DURING�THE�VERTICAL�
BLANKING�PERIOD�� *F�THEY�WERE�TO�BE�
SWAPPED� AT�ANY�OTHER�TIME
� A�VISIBLE�
FLICKER�WOULD� APPEAR�AS�THE�"MIGA�
WOULD�BE�ATTEMPTING�TO�DRAW�HALF�OF�
THE�PHYSICAL� SCREEN�AND�HALF�OF�THE

3/�/3 @ � � / � � 6 / / / /�/6/:/33/� � /3 � / ��� �/�"�//3,,1/2,!
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:*9,,5�*6473,;,3@�
+<905.�;/,�)3(5205.�
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LOGICAL� SCREEN��5HANKFULLY�".04�
PROVIDES� A�SERIES�OF�SIMPLE�
COMMANDS�WHICH�ENABLE�YOU�TO�
REMOVE�FLICKER�ALMOST�COMPLETELY�

5HE�PROCESS�OF�SETTING�UP�A�
DOUBLE�BUFFERED� DISPLAY�CAN�BE�
AUTOMATED�COMPLETELY�BY� ISSUING�THE�
g%06#-&�#6''&3h�COMMAND�AS�SOON

AS�THE�SCREEN� IS�OPENED�
5HE�PROCESS�OF�SWAPPING�SCREENS�

IS�THEN�AUTOMATICALLY�HANDLED�BY�
".04��4OMETIMES� IT hS�NOT�
PARTICULARLY�PRACTICAL� TO�SWAP�THE�
SCREEN�EVERY���TH� OF�A�SECOND�
BECAUSE�SOME�DRAWING�OPERATIONS

1)47*$'*-� 4$3&&/� -0(*$3-� 4$3&&/

%OUBLE�BUFFERING�IN�ACTION��8HILST�FRAME���IS�BEING�DISPLAYED
�THE�NEXT�
FRAME�IS�DRAWN�INTO�THE�INVISIBLE� LOGICAL�SCREEN��0NCE�COMPLETED
� THE�
SCREENS�ARE�SWAPPED�AS�SOON�AS�THE�VERTICAL� BLANKING�PERIOD� IS� REACHED��
5HIS�PROCESS� IS�PERFORMED�OVER�AND�OVER�AGAIN�ENSURING�FLICKER�FREE�
MOVEMENT�ON�SCREEN

`^ � ".*("�4)011&3�l �*446&� ��� l �0$50#&3� ����
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MAKE� IT�ALL� HAPPEN� IS� g5D�
#"$,(306/%h�

/OW�THAT�THE�SCREEN�DISPLAY�HAS�
BEEN�CORRECTLY�CONFIGURED
� THE�NEXT�
STEP� IS�TO� LOAD� IN�YOUR�BANK�OF��%�
OBJECTS�USING�THE� g5D� -0"%h�
COMMAND�� /OTE�HOWEVER�THAT�THIS�
DOESNhT �ACTUALLY�DISPLAY�YOUR�OBJECTS
� �ALL� THIS�COMMAND�DOES� IS� LOAD�ALL�
THE�OBJECTS� INTO�THE�APPROPRIATE�
MEMORY�BANK�READY�FOR�USE�� *ThS�NO�
DIFFERENT�FROM� LOADING�A�SPRITE�FILE�
REALLY�

0NCE�THE�OBJECTS� HAVE�BEEN�
LOADED
�THEY�CAN�NOW�BE�DISPLAYED�

IIMF� IN��� W��

BEFORE�YOU�ATTEMPT�ANYTHING�WITHIN�
0.��5HIS�WILL� SAVE�YOU�A� LOT�OF�TIME�
THAT�WOULD�HAVE�BEEN�WASTED�JUST�
TINKERING�AROUND�WITH� IDEAS��
&XPERIMENTATION� DOESNhT �HURT�OF�
COURSE
� IT hS�JUST�THAT�IT� IS�ALL�TOO�EASY�
TO�SPEND�HOURS�JUST�EXPERIMENTING�
AND�NOT�ACTUALLY�PRODUCE�ANYTHING�	*�
DO� IT�ALL� THE�TIME�
�

�%�."%&�&"4:
0NCE�ALL�YOUR�OBJECTS�HAVE�BEEN�
DESIGNED� AND�SAFELY�SAVED�OFF�TO�
DISK
�THE�NEXT�STEP� IS�TO�QUIT�0.�AND�
LOAD�UP�THE�WORKHORSE�OF�THE�WHOLE�
AFFAIR
�".04�

4:/$)30/*4"5*0/
"S�DISCUSSED� IN�THE�BEGINNERS�
SECTION�THIS�MONTH
� SCREEN

���TJP�*6<3+�*9,(;,�
(5�,?736:065�)@�
+0:73(@05.�(5�
(504(;,+�)6)��

SYNCHRONISATION� IS�VERY�IMPORTANT�
INDEED� 	ESPECIALLY�WHEN�WORKING�WITH�
�%

� SO�THE�FIRST�THING�YOU� SHOULD�DO�
IS�DEFINE�A�DOUBLE�BUFFERED�DISPLAY��
%RAWING��%�OBJECTS�TAKES�TIME�	EVEN�
WITH�THE�"MIGAhS�POWERFUL� BLITTER�CHIP�
DOING�ALL�THE�WORK�

� SO�A�DOUBLE�
BUFFERED�DISPLAY�WILL� REMOVE�ALL�
FLICKERING�THAT�WOULD� NORMALLY�APPEAR�
IF�ONLY�A�SINGLE�SCREEN�WAS� USED�

)AVING�ALL�YOUR��%�OBJECTS�
FLOATING� IN� A�BLACK�VOID� IS�0,�FOR�
SPACE�GAMES
� BUT�EVEN�THEN�YOU�MAY�
WANT�TO�ADD�A� LITTLE�BIT�MORE�DEPTH�BY�
DROPPING� IN�AN�ATTRACTIVE� BACKGROUND��
5HIS�CAN�BE�ANY� *''�IMAGE�BUT� IThS�
BEST�TO� RESTRICT�YOUR�BACKGROUNDS�TO�
ONLY�A�FEW�COLOURS��5HE�COMMAND�TO

0BJECT�MODELLING�IS�USED�TO�
CONSTRUCT�ALL�THE�OBJECTS�THAT�WILL�
INHABIT�YOUR��%�UNIVERSE

#ECAUSE�THE� 5D�-0"%h� COMMAND�
ONLY�SUPPLIES�A�POINTER�TO�YOUR��%�
OBJECT�BANK
� IT�S� PERFECTLY�POSSIBLE�TO�
USE�THE�SAME��%�OBJECT�OVER�AND�
OVER�AGAIN�WITHIN�THE�SAME�DISPLAY�
SIMPLY�BY�GIVING�EACH�ON�SCREEN�
OBJECT�THE�SAME�POINTER�TO�THE��%

DATA�HELD� IN�MEMORY��:OU� COULD
� FOR�
EXAMPLE
� HAVE�A�WHOLE�FLEET�OF�
SPACESHIPS�ALL�OF�WHICH�SHARE�THE�
SAME�OBJECT�DATA��5HIS� IS�QUITE�A�
HANDY�FACILITY�REALLY�AS� IT�REMOVES�THE�
NEED�TO�DEFINE�EACH�OBJECT�
SEPARATELY�

6P�TO����OBJECTS�CAN�BE�
DISPLAYED�ON�SCREEN�AT�ONCE�USING�
THE� g5D�0#+&$5h� COMMAND�� /OT�ONLY�
DOES� IT�TURN�ON�THE�OBJECT
� BUT�IT�ALSO�
TELLS�".04��%�WHERE� IN��%�SPACE�
THE�OBJECT�SHOULD� BE� LOCATED�
EXPRESSED� AS�A�SET�OF��%�COc
ORDINATES� 	9
:�AND�;
��5O�ACTUALLY�

VIEW�THE�OBJECTS
�
CALL�THE� g5D�
3&%3"8h� COMMAND�
AND�THEN�SWAP�THE�
DOUBLE�BUFFERED�
SCREEN�USING�THE�
�4$3&&/�48"1��
COMMAND�AND�
THEYhLL� APPEAR�

"NOTHER�VERY�
IMPORTANT�OBJECT�
THAT�YOU�MUST�
DEFINE� IS�YOUR�
VIEWPOINT�WHICH� IS�
ACTUALLY�AN�OBJECT�
ITSELF�	OBJECT��
�TO�
BE�PRECISE
��:OUR�
POSITION� IN��%�
SPACE�CAN�BE�SET� IN�
EXACTLY�THE�SAME�
WAY�AS�DETAILED�
ABOVE�USING�THE� g5D�
0#+&$5h�COMMAND�

5HE�DIRECTION�OF�
VIEW�CAN�ALSO�BE�SET�
USING�THIS�COMMAND�

BY�SETTING�THE�736� 	7OODOO� ROTATION�
UNITS
� PARAMETER�TO�A�VALUE�BETWEEN�
��AND�������� *F�YOU� NEED�TO�
CALCULATE�THIS� IN�DEGREES
� SIMPLY�
MULTIPLY�THE�ANGLE� IN�DEGREES�BY�����

0/�5)&�.07&
*F�YOU�VE�FOLLOWED�ALL� THE� INSTRUCTIONS�
ABOVE�THEN�YOU�SHOULD�BE� LOOKING�AT�
A�VERY�NICE��%�DISPLAY�� 1ROBLEM� IS�
THOUGH
� IT� ISN�T�ACTUALLY�DOING�A� LOT�AT�
THE�MOMENT��5HANKFULLY�".04��%�
SUPPLIES�A�WEALTH�OF�COMMANDS�
WHICH�WILL� ENABLE�YOU�TO�BREATHE� LIFE�
INTO�YOUR��%�CREATIONS��5HE�MOST�
COMMONLY�USED�COMMANDS�THAT�
YOUhLL� ENCOUNTER�THOUGH�ARE� g5D�
.07&�� 	OR�5D�.07&�3&-
�AND� 5D�
"/(-&h��5D�.07&�MOVES�THE�OBJECT�
IN��%�SPACE�TO�A�GIVEN�POSITION�AND�
5D�"/(-&�ROTATES�THE�OBJECT�AROUND�
A�SET�OF�AXES�BASED� AROUND�THE�
CENTRE�OF�THE�OBJECT�	EXPRESSED�ONCE�
AGAIN� IN�736S
�� .ORE�FLEXIBLE�THAN�
THE�STANDARD�FORM�OF�5D�.07&h�
THOUGH� IS�THE�5D�.07&�3&-h�
COMMAND�THAT�MOVES�AND�OBJECT�
RELATIVE�TO� ITS�CURRENT�POSITION�

6SING�THE�SAME�COMMANDS�THAT�
WE�DETAILED� IN� STEP��
�YOU�CAN�ALSO�
MOVE�AROUND� IN��%�SPACE�YOURSELF��
#ECAUSE�OBJECT��� IS�ALWAYS�YOUR�
VIEWPOINT
�YOU�CAN�MOVE�AROUND� AND�
ROTATE�YOUR�VIEWPOINT�USING�THE�VERY

SAME�OBJECT�MOVEMENT�COMMANDS�
"NOTHER�VERY�POWERFUL� COMMAND�

IN�".04��%hS�ARSENAL� IS�THE� 5D�
#&"3*/(h� COMMAND�WHICH�CAN�BE�
USED�TO�GET�THE�CO�ORDINATES�OF�AN�
OBJECT�RELATIVE�TO�ANOTHER��4AY
� FOR�
EXAMPLE
�YOU�WERE�WRITING�AN�&LITE�
CLONE�AND�YOU�WANTED�YOUR�SHIP�TO�
FIRE�A� HEAT�SEEKING�MISSILE�AT�AN�
ENEMY�VESSEL�� #Y�CONTINUOUSLY�
CALLING�THE�5D� #&"3*/(h� COMMAND�
AND�THEN�MOVING�THE�MISSILE�CLOSER�
AND�CLOSER�TO�THE�MOVING�OBJECT�
	SIMPLY�MOVE� IT�FASTER�THAN�THE�OBJECT�
THAT�IT�IS�CHASING

�THE�MISSILE�WOULD�
EVENTUALLY�IMPACT�WITH� ITS�TARGET��:OU�
COULD�THEN�CREATE�AN�EXPLOSION�BY�
DISPLAYING�AN�ANIMATED�BOB�

#6.1&3�5*14
/OW�THAT�WE�KNOW�HOW�TO�MOVE�
OBJECTS�AROUND� IN��%�SPACE
�WE�NEED�
TO�BE�ABLE�TO�DETECT�WHEN�THEY�
COLLIDE�	HOW�DO�WE�KNOW�WHEN�THE�
MISSILE�ABOVE�ACTUALLY�HIT�ITS�
TARGET 
��0BVIOUSLY�STANDARD� SPRITE��
BASED�COLLISION�DETECTION� ROUTINES�
AREN�T�A� LOT�OF�GOOD�WHEN�YOUhRE�
WORKING�WITH� �%�	TWO�OBJECTS�THAT�
APPEAR�TO�BE�TOUCHING�MAY�ACTUALLY�
BE�A� LONG�WAY�FROM�EACH�OTHER

� SO�
".04��%�SUPPLIES�A�COUPLE�OF�
COMMANDS�TO�HANDLE�COLLISION�
DETECTION� IN�THE�THIRD�DIMENSION�

5HE�COLLISION�DETECTION� ROUTINES�
USED� IN�".04��%�ARE�BASED�AROUND�
A�SYSTEM�OF�ZONES�	ZONES�ARE� LIKE�
INVISIBLE�FORCE�FIELDS�AROUND�AN�
OBJECT
��5O�DETECT�COLLISIONS�BETWEEN�
TWO�OBJECTS
�YOU�THEREFORE� NEED�TO�
DEFINE�A�ZONE�FOR�EACH�OBJECT�USING�
THE� 5D�4&5�;0/&�� COMMAND��5HE�
COLLISION�CAN�THEN�BE�DETECTED�BY�
CALLING�THE� 5D�$0--*%&h� COMMAND��
8HILST�THE�SYSTEM�OF�ZONES� IS�NOT�
PERFECT
� IT�S�GOOD�ENOUGH�FOR�THE�VAST�
MAJORITY�OF��%�GAMES�

5)&�/&&%�'03�41&&%
'INALLY
�WE�NEED�TO�BE�ABLE�TO�KEEP�
THE�FRAME�UPDATE�SPEED�AS�FAST�AS�
POSSIBLE�SO� IT hS�WORTH�TAKING�
ADVANTAGE�OF�".04��%�S�ABILITY�TO�
REMOVE�HIDDEN�OBJECTS�UNTIL�THEY�ARE�
IN�VIEW��5HE�COMMAND�THAT�DOES�THIS�
IS� 5D�7*4*#-&h��8HAT�IT�DOES� IS�
CHECK�WHETHER�ALL�THE�OBJECTS�THAT�
ARE�CURRENTLY�BEING�USED� ARE�ACTUALLY�
WITHIN�VIEW�� *F�THEY�ARE�NOT
�THEN� IT�
TELLS�THE��%�ENGINE�NOT�TO�BOTHER�TO�
REDRAW�THEM�� *F�YOUhVE�GOT�LOTS�OF�
OBJECTS�DEFINED
� USING�THIS�COMMAND�
CAN�SPEED� IT�UP�CONSIDERABLY�� *F�YOU�
DON�T�BELIEVE�ME
�TRY�OMITTING�IT�� �*�
THINK�YOUhLL� BE�AMAZED�AT�THE�
DIFFERENCE�

8ELL�THAThS� IT�� �YOU�NOW�KNOW�
EVERYTHING�YOU�NEED�TO�WRITE�A��%�
GAME��:OUhLL� FIND�THAT��%�GAMES�ARE�
ACTUALLY�SIMPLER�TO�WRITE�THAN�
CONVENTIONAL� SPRITE�BASED�GAMES�� (O�
ON
�GIVE�THEM�A�TRY�� *F�YOU�MANAGE�TO�
PRODUCE�SOMETHING�SPECTACULAR
�THEN�
DON�T�FORGET�TO�SEND� IT�IN�� �*hD� LOVE�TO�
SEE�WHAT�YOU�CAN�COME�UP�WITH��a

+"3(0/�#645*/(l�+"3(0/�#645*/(l�+"3(0/�#645*/(
0BJECT�� �"N�OBJECT�OR�SPRITE� IS�A�GRAPHICAL� UNIT�DEFINED� IN�A� RECTANGULAR�

FRAME�� *T�IS�MADE�UP�OF�A�NUMBER�OF�COLOURS
� ONE�OF�WHICH� IS�DEFINED�TO�
BE�TRANSPARENT
� SO�THAT�WHEN�THE�OBJECT� IS� PLACED�ON�THE�SCREEN
� THE�
BACKGROUND� IMAGE�MAY�SHOW�THROUGH�UNDERNEATH�� #Y�MEANS�OF�THE�
"MIGA�S�HARDWARE
� OBJECTS�CAN�BE�MOVED�EASILY�ABOUT�THE�SCREEN�
WITHOUT�DISTURBING�THE�SCREEN� PICTURE�BENEATH�THEM�

4PRITE�� �"�GRAPHICAL� SHAPE
� MOVED�AS�A�WHOLE�AROUND�THE�SCREEN��5HE�
8ORKBENCH�POINTER�IS�AN�EXAMPLE�� 4OME�SPRITES� ARE�MANIPULATED�BY�
THE�"MIGAhS�BLITTER
�MEANING�THAT�THEY�CAN�MOVE�VERY�SMOOTHLY�AND�
RAPIDLY
�WITHOUT�ERASING�ANY�OF�THE� INFORMATION�BENEATH�THEM�AS�THEY�
TRAVEL� ACROSS�THE�SCREEN�

*''�� �*NTERCHANGE�'ILE�'ORMAT�IS�A�MEANS�BY�WHICH�DATA�FROM�DIFFERENT�
GRAPHICS�OR�SOUND�SAMPLING�PROGRAMS�ARE�SAVED� IN�A�COMPATIBLE�
WAY�� *T�ENABLES�DATA�TO�BE�EXCHANGED�BETWEEN� PROGRAMS�VERY�EASILY�
AND�AVOIDS�THE�SITUATION
� SAY
� ON�THE�1$�WHERE�DOZENS�OF�DIFFERENT�
GRAPHICS�PACKAGES�EACH�SAVE�DATA� IN� INCOMPATIBLE�FORMATS�

) ) � ".*("�4)011&3�l �*446&� ���l �0$50#&3�����
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'IRSTLY�A�COUPLE�OF�ITEMS�ARE�
MISSING�	THE�VOTING�BOOTH�DOOR�FOR�
EXAMPLE
�AND�SECONDLY�THERE�WILL� BE�
NO�NEW�FEATURES�ADDED� TO�THE�DEMO��
0NLY�THE�FULL� REGISTERED�VERSION�WILL� BE�
IMPROVED�ON�� #UG�FIXES�WILL� APPEAR�
FOR�THE�DEMO�THOUGH
� ALTHOUGH�SO�FAR�
*� HAVEN�T�FOUND�ANY�BUGS�WHICH�NEED�
FIXING�

45"35*/(�065
5HE�FIRST�THING�THAT�STRUCK�ME�ABOUT�
THE�##4�WAS�THE�EASE�WITH�WHICH�YOU�
COULD�START�PLAYING��"�SCRIPT�IS�
PROVIDED�TO� INSTALL� ALL�THE�APPROPRIATE�
PARTS
� AND�ANOTHER�TO� RUN�THE�
SYSTEM��5HIS�SECOND� SCRIPT�DID� HAVE�
TO�BE�MODIFIED�SLIGHTLY�TO� RUN� ON�MY�
HARD�DRIVE�SYSTEM�BUT�ONCE�THAT�WAS�
DONE�THE�SYSTEM�STARTED�FIRST�TIME�

5HE�FIRST�THING�TO�DO� IS�TO�TAKE�A�
LOOK� ROUND�THE�DEMO�##4�AND�SEE�
WHAT�THE�SYSTEM� IS�CAPABLE�OF�� *�
WOULD� RECOMMEND�DOING�THIS�BEFORE�
YOU�ACTUALLY� READ�THE� INSTRUCTIONS��
5HE� REASON�FOR�THIS�UNUSUAL� ADVICE� IS�
THAT�ONE� LOOK�AT�THE�DEMO�##4�AND�
YOUhLL� BE�HOOKED��5HEN
�WHEN�YOU�
SEE� HOW�AWKWARD� IT�IS�TO�CONFIGURE�
THE�SYSTEM�YOUhLL� BE�TOO�ENTHUSIASTIC�
TO�GIVE�UP�

5HE�DEMO�##4�GIVES�YOU� AN�
INSIGHT�INTO�THE�POWER�OF�THE�SYSTEM��
5HE�MAIN�MENU�CONTAINS�NO� LESS�
THAN�TWENTY�OPTIONS��"LL�THE� USUAL

FACILITIES�ARE�THERE
�MESSAGES
�FILES
�
&�.AIL� AND�FULL�"/4*� SUPPORT�

#EYOND�THOSE�ARE�A�COUPLE�OF�
INTERESTING�AND� LESS�COMMON�
OPTIONS
� A�USER�LISTING�	LISTING�ALL�THE�
USERS�ON�THE�SYSTEM�WHICH�MATCH� A�
SEARCH�STRING

� A�BUILT� IN�##4� LIST�	A�
COMMON�FEATURE�OF�MOST�BOARDS
� BUT�
USUALLY�AS�AN�ADD�ON
�AND� SOMETHING

THAT� REALLY�TOOK�MY�FANCY
� i.ULTIc
MAILj �

."*-*/(�-*454

.ULTI�.AIL� IS� 	AS�FAR�AS� *� KNOW


UNIQUE�TO��%
� BUT�NOT�FOR�LONG�*hM�
SURE��8HEN�YOU�ENTER�A�.ULTI�.AIL�
MESSAGE�YOU� SPECIFY�UP�TO� ���USERS�
AND�THE�MAIL� MESSAGE� IS�SENT�TO�ALL�
OF�THEM�� *ThS�AN� OBVIOUS� IDEA
� AND

NOT�NECESSARILY�USEFUL� FOR�EVERYONE�
BUT�FOR�A�SYSOP� IT�S�A�GODSEND�

."$30�'"$*-*5*&4
5HE�OTHER�FEATURE� IN��%�THAT�
APPEALED�TO�ME� IS�THE�MACRO�FACILITY��
5HIS�ALLOWS�A�SET�OF�KEYPRESSES�TO�BE�
ASSIGN�TO�ONE�OF�THREE�MACROS
�JUST�
LIKE� IN�WORD� PROCESSORS��5HE�POWER�OF�
THIS�FEATURE� IS�THAT� IT� IS�THE�64&3�
THAT�SETS�UP�THE�MACROS
� FOR�HER�OWN�
USE�

*ThS�THIS�SORT�OF�THOUGHT�THAT�
HELPS� RAISE�CERTAIN� SHAREWARE�
PRODUCTS� ABOVE�THE�COMMERCIAL�
COMPETITION�

0NCE�YOUhVE�TAKEN�A� LOOK�ROUND�
THE�DEMO�BOARD� IT hS�TIME�TO�SORT�OUT�
HOW�TO�MAKE�YOUR�OWN��"�QUICK� READ�
THROUGH�THE�DOCUMENTATION� 	WHICH� IS
�
THANKFULLY
� RELATIVELY�SHORT
� REVEALS�
THAT�THERE� IS�NO�EASY�TO�USE
� INTUITIVE�
SETUP�PROGRAM
� IT hS�TEXT�FILE�TIME�

5&95�'*-&�"(0/:
5HERE�SEEMS�TO�BE�A�TREND� IN�"MIGA�
PROGRAMS�TO�SKIMP�ON�THE�SETUP�FOR�A�
PROGRAM
� NO�MATTER�HOW�COMPLEX��
4OFT�4PAN�##4�	SEE� LAST�ISSUE
�USED�
TEXT�FILES�TO�CONFIGURE� IT
� 5RANSAMIGA

##4�	MENTIONED�BRIEFLY� LAST�MONTH
�
USES�A�VERY�BASIC� PROGRAM�TO�MODIFY�
IThS�SETUP
� EVEN�THE�CLASSIC�DIRECTORY�
UTILITY
� 4�%
� STILL� USES�A�TEXT�FILE��"LL� OF�
THESE�PROGRAMS� REALLY�NEED�A�MOUSE�
DRIVEN�CONFIGURATION� SYSTEM�� /EW�
USERS�DO� NOT�WANT�TO�BE�WADING�
AROUND� IN�THE�$-*� TO�SET�UP�THEIR�NEW�
SOFTWARE�

6NFORTUNATELY��%� IS�EVEN�WORSE�
IN�THIS� RESPECT�� 'IGURE���SHOWS�AN�
EXAMPLE�CONFIGURATION�FILE�FOR�THE�
MAIN�MENU� 	IN�THIS�CASE�FROM�THE�
DEMO�##4
�

5HE�FIRST�LINE�TELLS�THE�SYSTEM�
WHICH�TEXT�FILE� IT�SHOULD�DISPLAY�WHEN�
THIS�MENU� IS� REACHED�� 5HIS�NAME�WILL�
HAVE� �ANSI� OR� �ASCII� APPENDED�TO� IT�
DEPENDING�ON�WHETHER�THE�USER�HAS�
"/4*� COLOUR�TURNED�ON�OR�NOT�� *ThS�UP�
TO�YOU�WHAT�GOES� IN�THIS�FILE
� IT�S�
USUALLY�A� PRETTY�PICTURE��5HE�SECOND�
LINE�OF�THE�FILE�GIVES�THE�PROMPT�THAT�
IS�TO�BE�USED�WITH�THIS�MENU�

5HE� REST�OF�THE�FILE� LISTS�THE�KEYS�
AVAILABLE
� AND�THE� ACTIONS�ASSIGNED�
TO�THEM��5HE�ACTION� IS�GIVEN�A�ONE�
CHARACTER�CODE
�WITH�ANY�OPTIONS�
REQUIRED�GIVEN�AFTERWARDS�

'IGURE���GIVES�A� LIST�OF�THE�
VARIOUS�OPTIONS�WHICH�ARE�AVAILABLE�

5HE�MAJORITY�OF�THE�COMMANDS�
ALSO�FEATURE�SUB�COMMANDS�THAT�
MODIFY�THE� BEHAVIOR�� 'OR�INSTANCE
�
COMMAND�%�HAS�TWO�SUBCODES
�
USING�THE�SUBCODE�"�WILL� PROMPT�THE�
USER�TO�ENTER�A�NEW�##4
�WHILE�
SUBCODE�4�WILL� SHOW�THE�WHOLE� LIST��
5HE�TEXT�FILE� ALSO�ALLOWS�YOU� TO�SET�
THE�ACCESS� LEVEL� FOR�A�PARTICULAR�
OPTION
� TO�PREVENT�NEW�USERS�
ACCESSING�SOMEHWERE�THEY�SHOULD�OR�
TO�ALLOW�SYSOP�ONLY�MENUS�

(-0#"-�015*0/4
"�COUPLE�OF�OTHER�MENUS�GIVE�YOU�THE�
FACILITY�TO�HAVE�A�STANDARD�SET�OF�
COMMANDS�AVAILABLE�FROM�
EVERYWHERE�AND�ALSO�A�SPECIAL� MENU�
THAT�PEOPLE�YOU� HAVE�BANNED�FROM�
THE�SYSTEM�ARE�PLACED� IN�WHEN�THEY�
LOG�ON�� #OTH�OF�THESE�ARE�OPTIONAL�

#OTH�MESSAGE�AND�FILE�BASES�ARE�
SET�UP�ALMOST�IDENTICALLY��"�TEXT�FILE�
IS�CREATED� LISTING�THE�MAXIMUM�
NUMBER�OF�SUB�AREAS
� THE�AREA�
NAMES�AND� IN�THE�CASE�OF�MESSAGE�
BASES
� THE�MAXIMUM�NUMBER�OF�
MESSAGES� IN�THAT�AREA��.ESSAGES�
ARE�STORED� IN�SEPARATE�DIRECTORIES� IN�
A�ONE�FILE� PER�MESSAGE�FORMAT��5HIS�
CAUSES� A�PRETTY�HIGH�OVERHEAD�WHICH�
COULD�DO�WITH�CHANGING�

$0/$-64*0/
�%�##4�IS�AN�EXCELLENT�SYSTEM
�EVEN�
THE�DEMO�VERSION�	WHICH� INCIDENTALLY
�
CAN�BE�USED�FOR�AS� LONG�AS�YOU�WISH
��
5HE�FULL�VERSION�PROMISES�TO�BE�EVEN�
BETTER�

.Y�ONLY�MAJOR�CRITICISM�OF�IT� IS�
THE� LACK�OF�INTUITIVE�SET�UP�PROGRAM
�
SOMETHING�A� LOT�OF�"MIGA�PROGRAMS�
COULD�DO�WITH�� "� REFERENCE�SHEET�IS�
PROVIDED�THOUGH� SO�ONCE�YOU�GET�THE�
HANG�OF�SETTING�UP�THE�TEXT�FILES�YOUhLL�
BE� ABLE�TO�BREEZE�THROUGH�EVEN�THE�
MOST�COMPLEX�SYSTEM
� AND�YOU�DO�
ONLY�HAVE�TO�DO� IT�ONCE�

"ND
� IT�DOES�ONLY�RUN� IN� /54$�
A�BIT�OF�A� LET�DOWN�BUT�NOT�TOO�
DRASTIC��0VERALL��%�##4�IS�AN�
EXCELLENT�##4�FOR��������AND� IT hS�
EVEN�BETTER�VALUE� IF�YOU� STICK�WITH�
JUST�THE� iDEMO��

6/5*-�/&95�5*.&
5HANKS�GO�TO�$HIBA�$ITY�##4�	�����
�����
�THIS�MONTH
� FOR�SUPPLYING�THE�
EXCELLENT��%�##4�� (IVE�$HIBA�A�CALL
�
IT hS�WELL�WORTH�A� LOOK
� IF�ONLY�BECAUSE�
IT� RUNS�ON�AN�"MIGA�	SOMETHING�THAT�
IS�BECOMING�RARER�BY�THE�DAY
�

/EXT�MONTH� *�LL� BE�COMPARING�
SOME�OF�THE�MOST�POPULAR�"MIGA�
BOARDS
� SEEING�WHAT�MAKES�THEM�
SPECIAL� AND�TRYING�TO�DISCOVER�WHY�
THEY�ARE� A�SUCCESS��5ILL�THEN
� HAPPY�
COMMS�

1HILIP�)ARRIS�CAN�BE�CONTACTED�ON�
$*9�	�����������
�AS�PIHARRIS�OR�
ON�THE�&ND�;ONE�##4�	�����
������
�AS�1)*-*1�)"33*4�

'IGURE�����%�##4�CONFIGURATION�FILE �� �THE�MAIN�MENU
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G?HO�
L�G� L� ��

M�G� M� ��
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P �? � 0ILLS�� <ON� NB?� PINCHA� <IINB� >IIL� CM� HIN� ;P;CF;<F?� S?N
�

B ��D� �� ��
; �> � ;�

< �> � M

0NE�OF�THE�MANY�USER�SCREENS�PROVIDED�BY��%�##4�� * T hS�NOT�AT�ALL�UNATTRACTIVE�
BY�BULLETIN�BOARD�STANDARDS
�WITH�MESSAGES�IN�YUCKY�MAGENTA�AND�GREEN

)ERE� IS�A�SCREEN� IN��%�##4�WHICH�SERVES�BOTH�AS�AN�ADVERT�AND�A�PROMPT�TO�
ENSURE�YOU�GET�AROUND�TO� REGISTERING�YOUR�COPY
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INCREDIBLY�COMPLICATED�GASKET�IS�
BASED�ON� RANDOMNESS�

5HE�STARTING�POINT�FOR�THE�GASKET�
IS�A�TWO�DIMENSIONAL� PLANE
� ON�WHICH�
AN� ISOMETRIC�TRIANGLE� IS�OUTLINED�BY�
ITS�THREE�CORNERS�� �WEhLL� NUMBER�
THESE��
� ��AND����5HE�4IERPINSKI�
GASKET�CAN�BE�CREATED� ON�THIS�PLANE�
BY�APPLYING�THE�FOLLOWING�RULES�

���1ICK�ONE�OF�THE�CORNERS�AT� RANDOM�
AND�GO�DIRECTLY�TO� IT
���$HOOSE�ANOTHER�AT�RANDOM
�MOVE�
HALFWAY�TOWARDS� IT�AND� PLOT�A�POINT
���3EPEAT�FROM�STEP��

5HIS�TYPE�OF�REPETITION� IS�KNOWN�AS�AN�
ITERATIVE�PROCESS�� EACH�APPLICATION�OF�
THE�RULES� IS�CALLED� AN� ITERATION��
$OMMON�SENSE�TELLS� US�THAT�THIS�
RANDOM�PROCESS�WILL�YIELD�A� RANDOM�
RESULT�BUT
� THE�PROCESS�EVENTUALLY�
GIVES� RISE�TO�AN� INTRICATE�AND�ORDERED�
STRUCTURE
� THE�4IERPINSKI�GASKET�

*T� IS�QUITE�EASY�TO�WRITE�A�
PROGRAM�TO� PERFORM�THIS� ITERATIVE�
PROCESS�AND�THEREBY�PRODUCE�THE�
4IERPINSKI�GASKET��"N�"MIGA�#"4*$�
VERSION�OF�SUCH�A�PROGRAM� IS�GIVEN� IN�
-ISTING����8EhLL� BE�USING�"MIGA�
#"4*$�THROUGHOUT�THIS�SERIES
� NOT�
BECAUSE� IT�S�A�GREAT�LANGUAGE�FOR�
CHAOS�PROGRAMMING
� BUT�BECAUSE�
MOST�"MIGA�OWNERS�HAVE�GOT�A�COPY�
OF�IT�� *F�YOU�HAVENhT �GOT�A�COPY
�OR�
WOULD� PREFER�USING�ANOTHER� LANGUAGE
�
DON�T�WORRY
� ALL� THE� LISTINGS�WILL� BE�
EASY�TO�CONVERT�

#ASICALLY�THE� PROGRAM�CAN�BE�
BROKEN�DOWN� INTO�THREE�SECTIONS��5HE�
FIRST�SECTION�DIMENSIONS�TWO�ARRAYS�
TO�STORE�THE�X�AND�Y�POSITIONS�OF�EACH�
OF�THE�THREE�CORNERS�OF�THE�TRIANGLE
�
AND�PLACES�SUITABLE�VALUES� IN�THEM��
5HE�NEXT�SECTION�CORRESPONDS�TO�
STAGE�ONE�OF�THE�ABOVE�PROCESS�� �IT�
INITIALISES�THE�DRAWING�POSITION�BY�
RANDOMLY�SETTING�IT�TO�BE�AT�ONE�OF

THE�THREE�CORNERS��5HE�DRAWING�
POSITION� IS�HELD� IN�THE�PX�AND�PY�
VARIABLE�PAIR
� AND�DETERMINES�WHERE�
THE�NEXT�POINT�IS�TO�BE�PLOTTED��5HE�
FINAL� SECTION� IS�THE�8)*-&���8&/%�
LOOP�WHICH�ACTUALLY�PLOTS�THE�POINTS�� �
THIS� LOOP�REPRESENTS�STAGES�TWO� AND�
THREE�OF�THE�PROCESS�DEFINED�EARLIER�

5HE�ONLY�TRICKY�AREA� IN�THIS�
PROGRAM� IS�THE�PART�WHICH�MOVES�THE�
DRAWING�POSITION�HALFWAY�TOWARDS�A�
CORNER��5HIS� IS�DONE�BY�FINDING�THE�
MID�POINT�OF�THE� IMAGINARY� LINE�
BETWEEN�THE�CURRENT�POSITION�AND�THE�
RELEVANT�CORNER
� AND�MOVING�TO� IT��5HE�
MID�POINT�IS�FOUND�USING�A�BRANCH�OF

MATHEMATICS� KNOWN�AS� �CO�ORDINATE�
GEOMETRYh ��5HIS� STATES�THAT�IF�THERE�
ARE�TWO�POINTS�WITH�CO�ORDINATES�	X
Y
�
AND� 	X L
Y L
 � RESPECTIVELY
�THE�MID�
POINT�OF�THE� LINE�BETWEEN�THEM� IS�AT�
	X�	XL�X
��
Y�	YL�Y
��
�

*4�*5�"�'3"$5"- 
5HE�4IERPINSKI�GASKET�EXHIBITS�TWO�
FEATURES�WHICH�DISTINGUISH� IT�AS�A�
FRACTAL��5HE�FIRST�IS�THE�FACT�THAT�A�
COMPLEX�AND�STRUCTURED�PATTERN� IS�
CREATED� BY�JUST�A�FEW�SIMPLE� RULES��
5HE�.ANDELBROT�SET�	WHICH�WILL� BE�
COVERED� LATER�IN�THE�SERIES
� IS�
PROBABLY�THE�MOST�FAMOUS�EXAMPLE�
OF�THIS
� AS�ONE�EQUATION�GIVES� RISE�TO�
AN� INFINITELY�RICH� STRUCTURE�

5HE�SECOND� POINT�IS�THAT
� IF�ANY�
PART�OF�THE�GASKEThS�STRUCTURE� IS�
SUFFICIENTLY�MAGNIFIED
� THE�SAME�
GENERAL� SHAPE�CAN�BE�SEEN
� IN�THIS�
CASE�THE�SHAPE� IS� AN�EQUILATERAL�
TRIANGLE��5HIS�PROPERTY� IS�CALLED�SELFc
SIMILARITY
�WHICH� ALSO�MAKES� ITS�MOST�
NOTABLE�APPEARANCE� IN�THE�
.ANDELBROT�SET�� /OTE�THAT�SELF�
SIMILARITY�CANNOT�BE�EXPLORED� USING�
OPTICAL�MAGNIFICATION
� AS�THE�
RESOLUTION�OF�THE� PROGRAMhS�OUTPUT� IS�
NOT�SUFFICIENTLY�GOOD��5HIS�MEANS�
THAT�THE� IMAGE�MUST�BE�MAGNIFIED�
MATHEMATICALLY�BY�COMPLETELY�
RECALCULATING�THE�PART�OF�THE� IMAGE�
THAT�NEEDS�TO�BE�ENLARGED�

6NLIKE�FRACTALS
� NORMAL�
GEOMETRICAL�SHAPES�ARE�NOT�SELFc
SIMILAR�AND� LOSE�THEIR�IDENTITY�WHEN�
MAGNIFIED�ENOUGH
� FOR�EXAMPLE�A�
CIRCLE� BECOMES�A�STRAIGHT�LINE��"�
CONVENIENT�EXAMPLE�OF�A�SHAPE�
LOSING�ITS� IDENTITY� IS�THE�PHENOMENON�
OF�THE�&ARTH�APPEARING�TO� BE�FLAT�TO�A

PERSON�STANDING�ON� IT
� BECAUSE�THEY�
CAN�ONLY�SEE�A�TINY�FRACTION�OF�ITS�
SURFACE�

;00.*/(�*/
4ELF�SIMILARITY�CAN�BE�SEEN� IN�THE�
4IERPINSKI�TRIANGLE�BY�ALTERING�THE�
PROGRAM� IN�-ISTING����+UST�ENLARGE�THE�
TRIANGLE�SO�THAT�ONLY�A�SMALL� PART�OF�IT�
LIES�WITHIN�THE�SCREEN�AREA��5HE�
PROGRAM�WILL�STILL�MOVE�THE�DRAWING�
POSITION�TO�EACH� POINT
� BUT�WILL� ONLY�
PLOT�POINTS�WHICH� LIE� IN�THE�OUTPUT�
WINDOW��5HE�TRIANGLE� IS�ENLARGED� BY�
ALTERING�THE�POSITIONS�OF�THE�THREE�
CORNERS
�WHICH� INVOLVES�CHANGING�THE�
SECTION�OF�THE� PROGRAM�WHICH�SETS�
THE�CORNER�POSITIONS�� 'OR�EXAMPLE
� A�
MAGNIFICATION�OF�THREE�CAN�BE�
PRODUCED�BY�ALTERING�THE� LINES
� SO�

R��������

S��������

R � F � ���

S�F�����

R��������

S�������

8HEN�ENLARGING�FRACTALS� IT�IS�
IMPERATIVE�THAT�THE� RATIO�OF�WIDTH�TO�
HEIGHT�	THE�ASPECT�RATIO
� IS� KEPT�
CONSTANT�� *F�THIS� RATIO� IS� NOT�
MAINTAINED�THE�FRACTAL�WILL� BECOME�
DISTORTED
�MAKING�SELF�SIMILARITY�HARD�
TO�SPOT��5HE�4IERPINSKI�GASKET�USED�
IN�THIS�ARTICLE� IS�����WIDER�THAN� IT�IS�
TALL�� *� HAVE�ENSURED�THAT�THE�ENLARGED�
GASKET�ALSO�HAS�THIS� PROPERTY
�
THEREBY�PRESERVING�THE�ASPECT� RATIO�

4OMETHING�TO�NOTE�WHILE�
EXPERIMENTING�WITH�MAGNIFICATIONS�OF�
THE�4IERPINSKI� GASKET�IS� ITS� LACK�OF�
SUBSTANCE��5HIS�MAY�SOUND�BIZARRE�
BUT�IN�FACT�ALL� OF�THE�AREAS�WHICH�
APPEAR�TO�BE�COMPRISED�OF�SOLID�
BLACK� LINES� ARE�ACTUALLY�FULL�OF�
TRIANGULAR�SHAPED� HOLES��5HIS� IS�ALSO�
TRUE�FOR�CONSECUTIVE�MAGNIFICATIONS
�
SUGGESTING�THAT�THE� LINES�BETWEEN�
THE�TRIANGLES�ARE� INFINITELY�THIN� 	HENCE�
NON�EXISTENT

� AND� IMPLIES�THE�
4IERPINSKI�GASKET�TO�BE�NOTHING�MORE�
THAN�A�GROUP�OF�HOLES�

"LTHOUGH�TURN�OF�THE�CENTURY�
MATHEMATICIANS�WERE� INTRIGUED�BY�
THE�STRANGE�OBJECTS�THAT�THEY�HAD�
DISCOVERED
� THEY�FOUND� IT�HARD�TO�
CONTINUE�THEIR�INVESTIGATIONS�DUE�TO�
THE�VAST�NUMBER�OF�CALCULATIONS�
REQUIRED�� #ECAUSE�OF�THIS
� OBJECTS�
SUCH�AS�THE�4IERPINSKI�TRIANGLE�WERE�
REGARDED�AS�NOTHING�MORE�THAN�MATHc
EMATICAL� ODDITIES�FOR�MANY�YEARS
�
UNTIL�THE�ADVENT�OF�CHAOS
�WHEN�
NATURAL� PROCESSES�WERE�SHOWN�TO�
EXHIBIT�SIMILAR�BEHAVIOUR�� /EXT�MONTH�
WEhLL� BE� LOOKING�AT�CHAOS� IN�NATURE
�
WITH�A� POPULATION� SIMULATION�TO�SHOW�
THAT�ORDER�CAN�GIVE� RISE�TO�CHAOS�

5HIS�SERIES�O F�ARTICLES�IS�BASED�ON�
$ONRAD�#ESSANThS�FORTHCOM ING�BOOK
�
$OMPUTERS�AND�$HAOS��"MIGA�
&DITION
� FOR�DETAILS���4IGMA�1RESS�
ON�������������

�"�!�����%�������!�!���
*N�THE�EXAMPLES�GIVEN�HERE�ONLY�ONE�SHAPE�OF�TRIANGLE�HAS�BEEN�USED
�
HOWEVER
�YOU�SHOULD�FIND�THAT�ANY�TRIANGLE�SHAPE�W ILL�WORK��$HANGING�THE�
SHAPE�IS�SIMPLY�A�MATTER�OF�EDITING�THE�LINES�WHICH�SET�THE�POSITIONS�OF�
THE�TRIANGLEhS�CORNERS�

:OU�COULD�TRY�USING�A�SHAPE�WITH�MORE�THAN�THREE�CORNERS
� IE�A�SHAPE�
OTHER�THAN�A�TRIANGLE��0NLY�A�FEW�SIMPLE�ALTERATIONS� ARE� REQUIRED�TO�MAKE�
THE�PROGRAM�PRODUCE�A�DIFFERENT�SHAPE
�FOR�EXAMPLE
�TO�PRODUCE�A�SQUARE�
YOU�MUST�DO�THE�FOLLOWING�

l�"LTER�THE� LINES�WHICH�DIMENSION�THE�POSITION� ARRAYS�TO�CATER�FOR�FOUR�
CORNERS�	��TO��
� INSTEAD�OF�ONLY�THREE

l� &DIT�THE� LINES�WHICH�SET�THE� POSITIONS�OF�THE�CORNERS�SO�THAT�THE�CORNERS�
DESCRIBE�THE�OUTLINE�OF�A�SQUARE� 	TWO�NEW� LINES�WILL� BE�NEEDED�TO�DESCRIBE�
THE�FOURTH�CORNER


l� 3EPLACE�THE� LINE�WHICH� RANDOMLY�PICKS�ONE�CORNER�OUT�OF�THREE�SO�THAT� IT�
PICKS�ONE�OUT�OF�FOUR�INSTEAD

8HY�MOVE�ONLY�HALFWAY�TOWARD�A�CORNER�EACH�TIME �8HY�NOT�TRY�MOVING�TWO�
FIFTHS�OF�THE�WAY�TOWARD�THE�CORNERS �$HANGING�THIS� IS� USEFUL� IF�YOU�ARE�USING�
SHAPES�OTHER�THAN�TRIANGLES��5HE�RESULTS�OF�THESE�CHANGES�MAY�NOT�ALL� BE�
INTERESTING
� BUT�WITHOUT�EXPERIMENTATION�YOU� NEVER�KNOW�

5HE�ULTIMATE�EXTENSION�OF�THE�4IERPINSKI�GASKET�PRINCIPLE� IS�TO�CREATE� A�
PROGRAM�TO�PRODUCE�THE�THREE�DIMENSIONAL�.ENGER�SPONGE��5HE�.ENGER�
SPONGE� IS�A�CUBE�MADE�OF�CUBIC�HOLES
�JUST�AS�THE�4IERPINSKI�GASKET�IS�A�
TRIANGLE�FULL� OF�TRIANGULAR�HOLES�
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SMALL CRIES WRIGGLES MADE�OF�JELLY FEED� IT EAT�IT

� �   � �

� �   � �

� � � � � �

�� *F�IT � IS�SMALL�AND�CRYING�� FEED�IT
�� *F�IT � IS�SMALL�AND�NOT�CRYING��DO�NOTHING
�� *F�IT � IS�SMALL
� NOT�CRYING
�NOT�WRIGGLING
�AND�MADE�OUT�OF�JELLY��EAT�IT

"�i h� INDICATES�THAT�THE�RULE�ISNhT �BOTHERED�ABOUT�THAT�FEATURE� IN�THAT�CONTEXT��.ORE�THAN�ONE� RULE�CAN�MATCH�
THE�SAME� INPUT�SECTION��USE�THE�RULE�THAT�MATCHES�IT�MORE�COMPLETELY

5)&�5)3&&� 36-&�$-"44 *' *&3 � 4:45&. � *. *5"5 */( �" � 13&�5&&/"(&� #"#:4 *55&3

."5&�03�.65"5& 
-ET�S�GO�ON� LOOKING�AT�THE� REAL�WORLD�
FOR�A�BIT�� *N�ANY�PARTICULAR�SPECIES
�
gSURVIVAL�OF�THE�FITTESTh�WEEDS�OUT�ALL�
THE�FAILURES
� BUT�THAThS�ONLY�A�PART�OF�
THE�STORY��8ITHOUT�REGULAR�SHAKE�UPS�
IT�WOULD�BE�EASY�FOR�A�SPECIES�TO�
BECOME� INFLEXIBLE�� �THAT�IS
�WELL�
ADAPTED�FOR�LIVING�IN�ONE�PARTICULAR�
ENVIRONMENT
� BUT�RIGID�AND�VULNERABLE�
AS�SOON� AS�THINGS�CHANGED�

5HE�MECHANICS�OF�SEXUAL�
REPRODUCTION�ARE�WHAT�ENSURES�THIS�
DOESNhT �HAPPEN��4EX�CONTINUALLY�STIRS�
THE�GENE�POOL�TO�PROVIDE�A�SUPPLY�OF�
NEW�PHYSICAL�CHARACTERISTICS��5HIS�
SHAKE�UP�OCCURS�AT�CONCEPTION
�WHEN�
THE�SPERM�AND�THE�OVA�SWAP�GENETIC�
MATERIAL��$HROMOSOMES�FROM�EACH�
SIDE�PAIR�OFF�ACCORDING�TO�TYPE
� AND�
CROSS�OVER�PART�OF�THE�WAY�ALONG�THEIR�
LENGTH��5HE�NEW�ORGANISM� IS�PROVIDED�
WITH� A�VARIED�BAG�OF�GENETIC�MATERIAL
�
GIVING�RISE�TO�FRESH�POSSIBILITIES�FOR�
COMBINATIONS�OF�PHYSICAL�
CHARACTERISTICS
�GREATLY�SPEEDING�UP�
EVOLUTION��0F�COURSE
� RANDOM�
MUTATIONS�WOULD�EVENTUALLY�THROW�UP�
CHANGES� IN� ORGANISMS� REPRODUCING�
WITHOUT�THIS�CROSS�FERTILISATION
� BUT�
THE�BLENDING�THAT�SEX�PROVIDES� IS�A�
MUCH�STRONGER�WAY�OF�DOING�IT�

3"/%0.�"-5&3"5*0/
"LL�WELL� AND�PROBABLY�TRUE
� BUT�HOW�DO�
WE�APPLY�THIS�TO�COMPUTERISED�
PROBLEM� SOLVING �:OU�KNOW�HOW�
PICKY�COMPUTERS�CAN�BE�� IMAGINE�THE�
PROTESTS�YOUhD�GET�FROM�YOUR�COMPILER�
IF�YOU� iMATEDj� A�FEW�$�PROGRAMS�BY�
HACKING�OUT�ALL�YOUR�FAVOURITE�CHUNKS�
AND�SLINGING�THEM�ALL�TOGETHER�INTO�A�
SINGLE�SUPER�PROGRAM��0R�IF�YOU�
iMUTATEDj�AN�".04�PROGRAM�BY�
RANDOMLY�ALTERING�EVERY����TH� LINE�

%ODGY�AS� IT�SOUNDS
�THERE�S�GOT�TO�BE�
SOME�MILEAGE� IN�THE� IDEA�� �LOOK�WHAT�
IThS�DONE�FOR�THE�WORLD�OVER�THE� LAST�
FEW�BILLION�YEARS�

".";*/(-:�*/5&--*(&/5
-ET�S�TAKE�YET�A�SWIPE�AT�SIMULATING�
*NTELLIGENT�BEHAVIOUR�WITH� AN�"MIGA��
"ND�TO�MAKE� IT�EVEN�HARDER
� THIS�
TIME
� INTELLIGENCE�MUST�ARRIVE�OUT�OF�
NOWHERE
� ERUPTING�OUT�OF�A� RANDOM�
SEA�OF�BIT�STRINGS�

5O�START�OFF
� *hLL�OFFER�YOU�A�TARGET�
DEFINITION�OF�THE�TYPE�OF�INTELLIGENCE�
*hM�GOING�TO�TRY�AND�SIMULATE�

5HIS�DEFINITION�COMES�COURTESY�OF�
A� PHYSICIST�CALLED�VAN�)EERDEN�� )E�
SAID�THAT
� i *NTELLIGENT�BEHAVIOUR�IS�TO�
BE�REPEATEDLY�SUCCESSFUL� IN�
SATISFYING�ONEhS�PSYCHOLOGICAL� NEEDS�
IN�DIVERSE
� OBSERVABLY�DIFFERENT
�
SITUATIONS�ON�THE�BASIS�OF�PAST�
EXPERIENCE��


5HIS�MAY�BE�DEBATABLE
� BUT�GO�
ALONG�WITH� IT�FOR�A�BIT�� *MAGINE�A�VERY�
PRIMITIVE�ORGANISM
� EXISTING�ONLY�TO�
FIND�FOOD�� *MAGINE�AN�ENVIRONMENT�IN�
WHICH�TO� PUT�THIS�ORGANISM�� 	-IKE
�
SAY
� A�MAZE
�WITH�THE�ODD�BIT�OF�FOOD�
LYING�AROUND
�

*N�ORDER�TO�SIMULATE�THIS�ON�A�
COMPUTER�WEhLL� NEED�A�DATA�STRUCTURE�
TO�TAKE�THE�PLACE�OF�THE�ORGANISM
�
AND�ANOTHER�DATA�STRUCTURE�FOR�THE�
MAZE�

1"45�3&$03%4
*ThS�FAIRLY�EASY�TO�SIMULATE� iSATISFYING�
ONEhS�PSYCHOLOGICAL� NEEDS��BY�GIVING�
THE�DATA�STRUCTURE�A� REWARD�
4IMILARLY
�YOU� CAN�GIVE�THE�DATA�
STRUCTURE�AN�AWARENESS�OF�
iOBSERVABLY�DIFFERENT�SITUATIONSj�BY�
GIVING�IT�A�SYSTEM�OF�INPUT�CHANNELS�
RESPONSIVE�TO�CHANGES� IN� ITS�
SURROUNDINGS�� 'INALLY
� i PAST�
EXPERIENCE�� BECOMES�SOME�SORT�OF�
RECORD�OF�PREVIOUS� INTERACTIONS�WITH�
THE�MAZE�AND�THEIR�RESULTS�

*ThS� NOT�TOO�HARD�TO� IMAGINE�AN�
EXPERT�SYSTEM�THAT�COULD�DO�THIS
�
GIVEN�ENOUGH�THOUGHT�ON�THE�PART�OF�
THE� PROGRAMMER�� #UT�THE�SINGLE�
BIGGEST�PROBLEM�WITH�EXPERT�SYSTEMS�
IS�THAT�THEY�NEED�SOMEONE�TO�CODE�
EVERY�SINGLE�ONE�OF�THE�RULES�THAT�
THEY�WILL� USE�� *N�THE�CASE�OF�COMPLEX�
PROBLEMS�THIS� INVOLVES�MANY�CYCLES�
OF�DESIGN� AND�TEST
� AND�THE�HARDEST�
PROBLEMS�MAY�JUST�BE�TOO�
COMPLICATED�TO�MANAGE�

*/50�5)&�.";&
4O
� LEThS�MAKE�OUR�SITUATION�MORE�
INTERESTING�BY�PROGRAMMING�THE�BARE�
MINIMUM� INTO�THE�SITUATION�� 4TART�OFF�
WITH�THE�ORGANISM�AND�THE�MAZE�
(IVE�THE�ORGANISM� RESTRICTIONS�ON� ITS�
MOVEMENTS� 	EG� IT�CANhT �WALK�THROUGH�
WALLS
�AND� REWARDS�WHEN� IT�FINDS�
FOOD�

#Y�CREATING�THIS�ENVIRONMENT
� AND�
A�DATA�STRUCTURE�WITH�A�MEANS�TO�
PERCEIVE�THAT�ENVIRONMENT
� AND�A�
MEANS�OF�ASSOCIATING�CHANGES� IN� ITS�
PERCEPTIONS�WITH�MOVEMENTS� IT�HAS�
MADE
�WE�HAVE�CREATED�A�BASIC�
FEEDBACK�CIRCUIT�� �IT�PERCEIVES
�
MOVES
�GETS�NEW�PERCEPTIONS��
SOMETIMES� IT�GETS� REWARDS��5HE�TRICK�
IS�TO�GET�THE�DATA�STRUCTURE�TO� LINK�IT�
TOGETHER�AND�BEGIN�TO� i LEARNj�WHICH�
MOVEMENTS� PRODUCE�WHICH�SENSORY�
SIGNALS
� AND� IN� PARTICULAR
�WHICH�
MOVEMENTS� RESULT�IN� REWARDS�

5HIS
�THEN
� IS�THE�PROBLEM�� BY�
STARTING�THE�PROGRAM�OFF�BY�CREATING�A�
RANDOM�SELECTION�OF�RULES�WHICH�HAVE�
LITTLE�OR�NO�RELEVANCE
� THE�TASK�
BECOMES�A�MATTER�OF�� FINDING�AND�
EMPHASISING�THE�RULES�THAT�WORK�WELL��
GETTING�RID�OF�THOSE�WHICH�DON�T�� AND�
MAKING�SURE�THAT�THE�RULES�WHICH�ARE�
KEPT�ARE�AS�USEFUL�AS�POSSIBLE�

$0.*/(�400/�� �
-045�*/�5)&�'03&45
/EXT�MONTH� *�LL� BE�GOING� INTO�MORE�
DETAIL� REGARDING�MORE�PROBLEMS
�THE�
PROGRAMMING�PRACTICES�YOU�NEED�TO�
GET�INTO
� AND�AN�EXPLANATION�OF�HOW�
THE�CODE� *hM�GIVING�YOU�WORKS�TO�
SIMULATE�A�TINY�STRING�CREATURE�
EVOLVING� INTELLIGENCE�AS� IT�WANDERS�
AROUND� A� LEAFY�WOOD�� 	)ONEST
��$%

"3,)21&,+�&10�1%"�/"�)�1%&+$
*N�THE� REAL�WORLD�THE�PROBLEM�SOLVED�BY�EVOLUTION�FOR�EACH�SPECIES� IS�THAT�OF�
FINDING�WAYS�OF�CHANGING�TO�SURVIVE� IN�AND�EXPLOIT�A�COMPLICATED�AND�
CHANGING�ENVIRONMENT�� &ACH�SPECIES�ACQUIRES�EXPERIENCE�OF�HOW�TO� LIVE� IN�
THE�WORLD�AND�ACCUMULATES�THIS�EXPERIENCE� IN�A�BANK�MAINTAINED� IN�THE�
CHROMOSOMES�OF�EACH�MEMBER�OF�THE�RACE��8HEN� REPRODUCTION�OCCURS
� THIS�
CHROMOSOMAL�MAKE�UP� IS�ALTERED
�VIA�OPERATIONS�SUCH�AS�RANDOM�MUTATION
�
INVERSION�OF�CHROMOSOMAL�MATERIAL� AND�CROSSOVER��5HE�EFFECT�OF�RANDOM�
MUTATION� IS�TO�MAINTAIN�A� LOW�BACKGROUND� LEVEL�OF�CHANGE�WITH�THE�
OCCASIONAL� INJECTION�OF�BENEFICIAL� ALTERATIONS�� *NVERSION�CHANGES�THE�
LOCATIONS�OF�GENES�ON�A�CHROMOSOME
� UPPING�THE� LIKELIHOOD�OF�THEM�BEING�
TRANSFERRED�TOGETHER�DURING�CROSSOVER��$ROSSOVER�SWAPS�CORRESPONDING�
GENETIC�MATERIAL�FROM�TWO�PARENT�CHROMOSOMES��5HIS�HAS�THE�EFFECT�OF�
ALLOWING�USEFUL�GENES�FROM�DIFFERENT�PARENTS�TO�BE�COMBINED�

(ENETIC�ALGORITHMS�GET�THEIR�STRENGTH�FROM�THE�HEAVY�USE�OF�THE�
CROSSOVER�PROCESS
�WHICH�ACTS�TO�SPEED�UP�THE�MIXING�PROCESS�� *F�CROSSOVER�
DIDN�T�OCCUR
� THEN�FOR�A�GIVEN� INDIVIDUAL�TO� RECEIVE�TWO�GOOD�MUTATIONS
� ONE�
OF�THE�MUTATIONS�MUST�OCCUR�TO�A�PARENT
� AND�THEN�THE�SECOND�MUTATION�
MUST�OCCUR�TO�ONE�OF�THAT�PARENThS�OFFSPRING��5HEREFORE� IT�WOULD�BE�EASY�FOR�
A�SPECIES� REPRODUCING�WITHOUT�CROSSOVER�TO�HAVE�A� POPULATION� CONTAINING�
MEMBERS�WITH�ONE�OR�OTHER�OF�THE�TWO�MUTATIONS
�WHILE�NO�MEMBER�HAD�
BOTH��8ITH�CROSSOVER
� BENEFICIAL�MUTATIONS�ON�TWO�PARENTS�CAN�BE�COMBINED�
IMMEDIATELY�WHEN�THEY�REPRODUCE�� IF�THE�MOST�SUCCESSFUL� INDIVIDUALS�USE�
CROSSOVER�AND� REPRODUCE�MORE�OFTEN�THAN� LESS�SUCCESSFUL� INDIVIDUALS
� THEN�
IT hS�MUCH�MORE� LIKELY�THAT�THIS�WILL� HAPPEN�
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4INCE�THE�EARLY�DAYS�OF�THE�"MIGA
�%ELUXE�1AINT�
HAS�HELD�THE�POSITION�OF�KING�OF�THE��%�PAINT�
PACKAGES
� IN� ITS� LATEST�RELEASE
� IT�OFFERS�EVEN�MORE�
POWER�TO�GET�THOSE�PIXELS� PAINTED�� )".�MODE� IS�
NOW�SUPPORTED
� SO�YOU�CAN�DRAW�WITH� UP�TO������
COLOURS�ON� SCREEN� AT�ONCE�� .ORPHING�IS�ALSO�
SUPPORTED�TO�ENABLE�YOU�TO�ACHIEVE� 5ERMINATOR����
STYLE�EFFECTS��"ND
� OF�COURSE
� THEREhS�%ELUXE�1AINThS�
ACCLAIMED�ANIMATION�SYSTEM�
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."45&3*/(�".*("%04���70-6.&���#:�."3,�4.*%%:�"/%�#36$&�
4.*5)�� �#36$&�4.*5)�#00,4
5HIS� IS�THE�ESSENTIAL�BOOK�FOR�THE�BEGINNER�TO�"MIGA%04�� *T�EXPLAINS�STEP�
BY�STEP�EVERYTHING�FROM�THE� RUDIMENTS�OF�OPENING�A�4HELL� AND�COPYING�A�
DISK�TO�THE�ADVANCED�USE�OF�SCRIPTS��4PECIAL�CHAPTERS�ARE�DEVOTED�TO�
CUSTOM�STARTUP�SEQUENCES�TO�HELP�YOU�GET�THE�BEST�FROM�YOUR�SET�UP��
."45&3*/(�".*("%04���70-6.&���#:�."3,�4.*%%:�� �#36$&�
4.*5)�#00,4
5HE�SECOND�VOLUME�IN�THE�.ASTERING�"MIGA%04�RANGE�WILL� RAPIDLY�
BECOME�ONE�OF�YOUR�MOST�VALUABLE� REFERENCE�WORKS�� *T�CONTAINS�AN�
EXPLANATION�OF�EVERY�SINGLE�"MIGA%04�COMMAND
� FROM�VERSION� ����RIGHT�
UP�TO�THE� NEW�VERSION� �����
."45&3*/(�".*("�4:45&.�#:�1"6-�07&3""�� �#36$&�4.*5)�
#00,4
1AUL�0VERAA
� PROGRAMMING�EXPERT�AND�COMPUTER�JOURNALIST
�EXPLAINS� IN�
DETAIL�HOW�TO�MAKE�USE�OF�THE�"MIGA�S�OPERATING�SYSTEM� IN�YOUR�OWN�
PROGRAMS�� -EARN�HOW�TO�CREATE�EFFICIENT
� OPERATING�SYSTEM�LEGAL�CODE�OF�
YOUR�OWN
� AND�TO�UTILISE�THE�FULL� POWER�OF�*NTUITION�
."45&3*/(�".*("�13*/5&34�#:�30#*/�#6350/�� �
#36$&�4.*5)�#00,4
+UST�ABOUT�EVERYONE�HAS�PROBLEMS�WITH� PRINTERS�AND�THE�
"MIGA�� #UT�NOW
� NO�MATTER�WHAT�YOUR�SET�UP�� �DOT�MATRIX
�
BUBBLE�JE T�OR�LASER�� �YOU�LL� LEARN� HOW�TO�GET�THE�HARDCOPY�
RESULTS�YOU�WANT�WITH�.ASTERING�"MIGA�1RINTERS��5HIS� THE�
DEFINITIVE�"MIGA�PRINTING�GUIDE�
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".04�IS�ONE�OF�THE�BEST�
IMPLEMENTATIONS�OF�#ASIC�AVAILABLE�
FOR�THE�"MIGA��8ITH� IT
� USERS�CAN�
QUICKLY�CREATE�STUNNING�GRAPHICAL� AND�
AUDIO�EFFECTS�� *ThS�NO�SLOUCH�WHEN� IT�
COMES�TO�WRITING�SERIOUS�PROGRAMS
�
EITHER�

".04�$0.1*-&3
".04�PROGRAMS�ARE�PRETTY�FAST
� BUT�
IF�YOU�FEEL�THE�NEED�FOR�EVEN�MORE�
SPEED
�THEN�THE�".04�$OMPILER�IS�
FOR�YOU��:OUR�PROGRAMS�WILL�BECOME�
STAND�ALONE�APPLICATIONS
� INDEPENDENT�
OF�THE�".04� INTERPRETER�
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)I4OFThS�%EVPAC�� �IS�
PROBABLY�THE�MOST�
ADVANCED�ASSEMBLY�
LANGUAGE�PROGRAMMING�
SYSTEM�YOU�CAN�BUY�
FOR�YOUR�"MIGA�� /OT�
ONLY�DOES� IT�COME�
WITH�A�FULLY�FEATURED�
ASSEMBLER�WITH�
MACRO�SUPPORT
�
BUT� IT�ALSO�
INCLUDES�
)I4OFThS�EDITOR�
AND�DEBUGGING�
PROGRAM�.ON"M�
$OMMODOREhS�HEADER�FILES�ARE�
SUPPLIED
� SO�YOU�CAN�CREATE�"MIGA�
APPLICATIONS� IMMEDIATELY�
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6SE�OF�*NTUITION
�THE�"MIGAhS�GRAPHICAL� INTERFACE
� IS�
ESSENTIAL�FOR�GIVING�YOUR�PROGRAMS�THAT�PROFESSIONAL� LOOK�
AND�MAINTAINING�COMPATIBILITY�ACROSS�DIFFERENT�VERSIONS�OF�
THE�OPERATING�SYSTEM��5HIS� BOOK�SHOWS�YOU�HOW
�WITH�
SECTIONS�ON�SCREENS�AND�WINDOWS
� COMMUNICATIONS
�MENUS
�
GADGETS�AND� REQUESTERS�
130(3".�%&4*(/�5&$)/*26&4�'03�5)&�".*("�#:�1"6-�
07&3""�� �,6."�16#-*$"5*0/4�
*F�YOUhVE�EVER�WRITTEN� REAMS�OF�CODE�ONLY�TO �FIND�THAT�IT�
DOESN�T�WORK�AND�YOU�CAN �T�FIND�THE�BUGS
�THEN�THIS�BOOK�IS�
FOR�YOU�� *T�SHOWS�YOU�HOW�TO�DESIGN�YOUR�PROGRAMS�BEFORE�
TYPING�THEM� IN
�ENSURING�MORE� RELIABLE�AND�EFFICIENT�CODE��
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.ARK�4MIDDY
� PROBABLY�ONE�OF�THE�MOST�KNOWLEDGEABLE�
8ORKBENCH�GURUS
� BRINGS�YOU�THIS�GUIDE�TO �THE�"MIGAhS�
OPERATING�SYSTEM�� )ANDY�TIPS� INCLUDE� HOW�TO�MAKE�A�BOOT�
DISK
� HOW�TO�SET�UP�A�PRINTER�WITH�THE� RIGHT�DRIVER
� AND�HOW�TO�
CUSTOMISE�YOUR�STARTUP�SEQUENCE
�WITH�EXTENSIVE�EXAMPLES�
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"T�LAST�THERE�S�A�VERSION�OF�THIS�
POPULAR�PROGRAMMING�LANGUAGE�
FOR�THE�"MIGA��1ASCAL� IS�
POPULAR�THROUGHOUT�THE�
ACADEMIC�WORLD�FOR�ITS�CLARITY�
AND�PRECISION
�SO�MUCH�SO�
THAT�IT�HAS�BEEN�TAKEN�UP�BY�
LARGE�PORTIONS�OF�THE�
COMMERCIAL�SECTOR��'IND�
OUT�WHY�IT�HAS�DONE�SO�
WELL�WITH�)I4OFThS�
BLINDINGLY�FAST�VERSION�
)IGHSPEED�1ASCAL��"�
FULL� SET�OF�FILES�ARE� INCLUDED�
ACCESSING�THE�"MIGA�S�OPERATING�SYSTEM�
AS�WELL� AS�AN� INTEGRATED�EDITOR�AND�A�DEBUGGER
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IN�THE�CONVENTIONAL� �%�CHART�CAN�BE�
DRAG�EDITED
� LIKE�THAT� IN�THE� LINE�
CHART��5HE��%�VARIATION�CAN�BE�
ROTATED� INTERACTIVELY�THROUGH�TWO�
DEGREES�OF�FREEDOM�� �9�OR�:��5HE�
LEVEL�OF�PERSPECTIVE�CANNOT�BE�
ALTERED�THOUGH�

l�"REA�CHARTS�� DISPLAY�THE�DATA�AS�A�
LINE�CHART�BUT�WITH�THE�AREA�
UNDERNEATH�FILLED� IN��.AXIPLAN�ONLY�
SUPPORTS�SO�CALLED�STACKED�AREA�
CHARTS�WHERE�EACH� PLOT� IS� ADDED�TO�
THE� LAST�

l� )I�-O�CHARTS�� ARE� PRIMARILY�USED�
WHERE�TWO�OR�THREE�DATA�POINTS�ARE�
REQUIRED�FOR�EACH�DATA� ITEM�
5YPICALLY
�THIS�MIGHT�BE�OPENING�
VERSUS�CLOSING�OR�HIGH
� LOW�AND�
CLOSING�PRICES�ON�A�STOCK�EXCHANGE��
5HEY�MAY�ALSO�FIND� USE� IN� SOME�
SCIENTIFIC�APPLICATIONS�� �FOR� INSTANCE�
THE�MELTING�AND�BOILING�POINTS�OF�
VARIOUS�SOLIDS�

l � 3�4�CHARTS�� ARE�SUPPOSED�TO�BE�THE�
MOST�POWERFUL� OPTION� SINCE�THE�9�
AXIS� IS�AUTOMATICALLY�CALCULATED��9�:�
CHARTS�WORK� LIKE� LINE�CHARTS�ALTHOUGH�
IN�THIS�CASE�ALL� THE�POINTS�ARE�
CONNECTED�

"N�ENTHUSIASTIC� USER�COULD�TURN�
SUCH�CHARTS� INTO�DRAWINGS�� �A�MAP�OF�
THE� 64"� IS� ILLUSTRATED� IN�THE�MANUALS�
BUT�THIS�DOES�NOT�APPEAR�ON�THE�
DISTRIBUTION�DISKS�

l� 5EXT�CHARTS��ARE�.AXIPLAN�S�
ANSWER�TO�FONT�HANDLING�� 3ATHER�THAN�
SUPPORT�MANY�DIFFERENT�FONTS�AND�
STYLES�WITHIN�THE�CHART�BODY
�THE�
PROGRAMMERS�HAVE�OPTED�FOR�A�
SYSTEM�WHEREBY�YOU�ENTER�THE�STYLES


FONT�NAMES�AND� SIZES
� TEXT
� ETC� IN�A�
SHEET�AND�PLOT�THAT�RANGE�AS�A�TEXT�
CHART��5EXT�CHARTS�ARE�ACTUALLY�MORE�
USEFUL� THAN�THEY�MIGHT�SOUND�SINCE�
THEY�CAN�BE�USED�TO�PROVIDE� i PAGES��
WITHIN�ELECTRONIC�PRESENTATIONS�

"�MACROSHEET�SHOWING�.AXIPLAN�S�
HELP�FACILITY��4HAME�ABOUT�THE�LACK�OF�
CLARITY�FOR�THE�DRAG�BAR���

l� (ANTT�CHARTS�� ARE�USED� IN� PROJECT�
PLANNING�� � BUT�A�BIG�QUESTION�MARK�
HANGS�OVER�THIS�AREA��DOES�ANYONE�
USE�SPREADSHEETS�FOR�PROJECT�
PLANNING �5HE�(ANTT�CHART�DISPLAYS�A�
PROJECT�	JOB
�AS�A�SERIES�OF�HORIZONTAL�
LINES�� � EACH�SPECIFYING�A� iPHASEj�
WITHIN�THE�JOB�

.AXIPLAN�S�%ATAVIEW�MODE�MAKES�
DATA�ENTRY�A�BREEZE�EVEN�FOR�A�
NEWCOMER�TO�THE�SOFTWARE

"S�AN�EXAMPLE�TAKE�THE�
CONSTRUCTION� OF�A�HOUSE�� THIS�
SEPARATES� INTO�MANY�TASKS
� SOME�OF�
WHICH�CAN�BE�DONE�AT�ONCE
� OTHERS�
THAT�CANNOT�� 'OR�INSTANCE�THE�WALLS�
CANNOT�BE�CONSTRUCTED�BEFORE�THE�
FOUNDATIONS�ARE� LAID�AND�THE�ROOF�
CANNOT�BE�PUT�ON�UNTIL�THE�WALLS�ARE�
UP�� )OWEVER
�THE�PLUMBING�AND�
ELECTRICAL� SYSTEMS�CAN�BE�ADDED�AT�
THE�SAME�TIME�� �USUALLY�BEFORE�THE�
PLASTERING�IS�COMPLETED�

(ANTT�CHARTS�ARE�CONSTRUCTED�
USING�DATES�� �AS�A�REAL� PROJECT�WOULD�
BE�PLANNED��5HE�DATES�SHOWN� IN�THE�
gSHEET�ARE�USED�TO�COMPUTE�THE�
LENGTH�AND�STARTING�POSITIONS�OF�EACH�
LINE�� *T�SOUNDS�GREAT
� BUT�THERE� IS�A�
SERIOUS�PROBLEM�HERE�

.AXIPLAN�USES� INTERNAL� NUMBERS�
TO�COMPUTE�THE�CHART�AND�SEEMS�
COMPLETELY�UNAWARE�OF�TIME�CRITICAL�
EVENTS�� �WEEKENDS�FOR�INSTANCE�

"LSO
� IT� IS� LEFT�TO�THE�USER�TO�DECIDE�
WHICH�EVENTS�MUST�COMPLETE� BEFORE�
OTHERS�START�� *N�EFFECT�THIS�MAKES�THE�
(ANTT�CHARTING�FACILITY�ALL� BUT�USELESS�
UNLESS�YOU�WRITE�YOUR�OWN�MACROS�TO�
TAKE�ACCOUNT�OF�THIS�

"S�AN�ASIDE
�0XXI�"EGIShS�
4UPERPLAN�SPREADSHEET�CAN�PERFORM�
BOTH�THESE�FUNCTIONS�FOR�YOU�

"#065�%"5"7*&8m
.ANY�SPREADSHEETS�� �CERTAINLY�THE�
BETTER�ONES�CAN�BE�USED�AS�SIMPLE�
FLAT�FILE�DATABASES�� )OWEVER
� IT�MUST�
BE�SAID�THERE� IS�NO� REPLACEMENT�FOR�
THE� REAL� THING��.AXIPLAN�GOES�ONE�
FURTHER�WITH�WHAT�THE�AUTHORS� REFER�TO�
AS�%ATA7IEW�MODE�

1UT�SIMPLY
� IN� %ATA7IEW�MODE�
.AXIPLAN�BEHAVES�MORE� LIKE�A�
SIMPLE�DATABASE�THAN�A�
SPREADSHEET�

%ATA7IEW� IS�ENTERED�BY�SELECTING�
A�RANGE�OF�CELLS� 	THE�DATABASE
�AND�
SELECTING�THE�MODE��5HIS�CHANGES�
THE�SCREEN�DISPLAY�TO�A� RECORD�FIELD�
VIEW�AND�THE�ONLY�CELLS�CONTAINED� IN�
THE�DATABASE�ARE�AFFECTED�

%ATA7IEW�MODE�CERTAINLY�MAKES�
DATA�EDITING�AND�ENTRY�SIMPLER�AND�
SAFER
� BUT� IT� IS�STILL� A�TYPICAL�
SPREADSHEET�COMPROMISE�

."$304�
&5$
"DVANCED�USERS�
AND� PROGRAMMERS�
SHOULD� BE�
INTERESTED�BY�
.AXIPLANhS�
EXTENSIVE�MACRO�
LANGUAGE�
"BOUT����
SPECIAL
COMMANDS�ARE�
SUPPORTED
� PLUS�
COMMANDS�TO�
SIMULATE�MOST�

MENU� ITEMS�PLUS�ALL� THE� NORMAL�
SPREADSHEET�FUNCTIONS�� SOMETHING�
LIKE� ���OF�THEM�� �BRING�THE�TOTAL�TO�
NEARLY������ .ACROS�CAN�BE�
CONSTRUCTED�ENTIRELY�USING�THE�
AUTOMATED�MACRO� RECORDING�FACILITY
�
BUILT�MANUALLY�FROM�THE�GROUND�UP
� OR�
IN� A�COMBINATION�

.AXIPLAN�MACROS�ARE�STORED�AS�
SPECIAL� CUSTOM�WORKSHEETS�� �CALLED�
MACROSHEETS��5HIS�APPARENTLY�ALIEN�
CONCEPT�WORKS�VERY�WELL� IN� PRACTICE�
SINCE�THE�MACROSHEET�HAS�FULL� ACCESS�
TO�ANY�CURRENTLY� LOADED�WORKSHEETS��
AND�CAN
� OF�COURSE
� LOAD�ANY�OTHER�
WORKSHEETS� IT�REQUIRES�� 4INCE�MACRO�
EXECUTION�CAN�BE�AUTOMATED
� SOME�
USERS�WILL� ONLY�NEED�TO� KNOW�HOW�TO�
LOAD�A�SHEET��0THER�APPLICATIONS�
INCLUDE� ROLLING�DEMOS� INCLUDING�TEXT�
AND�DEMOGRAPHICS�

&ACH�MACROSHEET�CAN�HOLD�UP�TO�
A�TOTAL� OF����NAMED�MACRO�
PROCEDURES
� ALTHOUGH�THERE� IS�NO�
LIMIT�TO�THE�SIZE�OF�AN� INDIVIDUAL�
MACRO�� *NTERESTINGLY
� THERE� IS�EVEN�A�
FACILITY�TO�SINGLE�STEP�A�MACRO

PROGRAM�� �THAT�SHOULD�MAKE�
DEBUGGING�A� LOT�SIMPLER�

$0/$-64*0/
5HE�%ISC�$OMPANYhS�DOCUMENTATION�
DESCRIBES�.AXIPLAN�AS� iTHE� LEADING�
"MIGA� SPREADSHEETj�SOMETHING� *�
WOULD� STRONGLY�DISPUTE�

1OWERFUL� AS� IT�NO�DOUBT� IS
�
.AXIPLAN���STILL� RETAINS�THE�OUTDATED�
INTERFACE� IT�HAD�YEARS�AGO��$OMPARED�
TO�(OLD�%ISKhS�"DVANTAGE�OR�
1ROFESSIONAL�$ALC
� .AXIPLAN�FEELS�
OUTDATED
� OUT�GUNNED�AND�OUTc
CLASSED�

8ORST�OF�ALL�.AXIPLAN�HAS�A�NASTY�
TENDENCY�TO�CRASH�OR�JUST�HANG�
COMPLETELY�AT�UNEXPECTED�MOMENTS�� �
TWICE�OR�MORE� IN�A�ONE�HOUR�SESSION�
WAS�NOT�UNCOMMON�� 4OME�PEOPLE�
BLAME�THE�"MIGA
� BUT� REMEMBER
�
COMPARABLE�APPLICATIONS�SUCH�AS�1RO�
$ALC�MANAGE�JUST�FINE�

5HE�AUTHORS�WOULD�BE�WELL�
ADVISED�TO�EXAMINE�HOW�THE�PROGRAM�
LOOKS� RATHER�THAN�ADD�MORE�FEATURES��
"S� IT�STANDS
�.AXIPLAN�FEELS�AS� IF� IT�
WAS�CONSTRUCTED� NOT�DESIGNED�� AND�
FOR�THAT� REASON�ALONE
� *� CANNOT�
RECOMMEND� IT�

"LTHOUGH�THERE�ARE�FEW�FLAWS� IN�
THE�PACKAGE�A�GOOD�GRAPHICS�
DESIGNER�AND�SOME�BETTER�FIELD�
TESTING�COULDN�T� RECTIFY
� THEY�TOTALLY�
RUIN�WHAT�IS�ESSENTIALLY�A�VERY�GOOD�
PIECE�OF�SOFTWARE��$%

,,, 55555'�
0%,--&+$�)&01
.AXIPLAN�������������������^������
0PKKGD@?�=T��1C@�-MJADG@�
�GP@� @?<M�%JPN@
�*<MNOJI� !JG@N

-MDJMN�%<M?RD>F

+M�0JPOC<H
�4<MRD>FNCDM@�
 3����00
� ������������

�# �&*/.
*<SDK G<I � �

4PEED� l �l �l �l �0
3ESPECTABLE�BUT�NOT�OUTSTANDING�

%OCUMENTATION� l � l �0�0�0
1OOR�LAYOUT�AND�SKIMPY�INSTRUCTIONS�MAKE�
IT�DIFFICULT�TO�USE�

'UNCTIONS� l �l � l �l �0
4UFFICIENT�FOR�A�VAST�RANGE�OF�APPLICATIONS�

(RAPHICS� l �l � l �0�0
&ASY�TO�ACCESS�� �TOO�MANY�UNNECESSARY�
FEATURES�

&ASE�OF�6SE� � � � � �
$LUMSY�� �A�POOR�INTERFACE�AND�CONFUSING�
MENU� LAYOUT�

7ALUE� l �l �0�0�0
0UTDATED
�OUTMODED�AND�COSTLY�

0VERALL� RA TING� l �l �l �O �O
.AKE�A�NOTE��  	��������MUST�TRY�HARDER��

�$ ".*("�4)011&3�l �*446&� ���l �0$50#&3�����



0AGHH>J�/>:=>J��=K
���/ Q�")1 �3)/���(�,���"�MH7HHH� �&&)1��'#!��)1(�,-� ),�)(&3��� #0�,

% -9(-$2
,TBX�"DMI@LHM�D?LXGLC�2 $�DMP�
BCR?GJQ�MD�K?E?XGLC�BCTMRCB�RM�
RFC�QR?P�MD�/PCQQ�E?LE�
-GAFMJ?Q�'?JJ�� ��� JBCPLCW�
 TC��/?PIQRMLC��/MMJC��#MPQCR�
!'����+&�
 ������������

$0@HMS�&@MYHMD�RGNQ�?LB�/#�
&P?NFGAQ�&?JMPC�GQQSC�MLC�
!?RK?L�1CRSPLQ�,MTGC�2NCAG?J�
3UM�BGQA�FGPCQ�Q C R ��QCLB�MLJW�
\�����RM�'MU?PB�*ML?AF����
6CLJMAI�1M?B��2?JC�
"FCQFGPC�'���31�

6 -3$#
7@MSDC�!LHF@� �����
"?PRMML�"J?QQGAQ�N?AI�UGRF�
E?KCQ�?LB�HMWQRGAI�KSQR�@C�
@MVCB�UGJJ�N?W�SN�RM�\�����
6GJJ�AMJJCAR��_�������������
?DRCP��

7@MSDC�!LHF@�TJ
��UGRF�
KCKMPW�CVN?LQGML�?LB�E?KC�
QMDRU?PC��,SQR�@C�@MVCB�UGJJ�
N?W�SN�RM�\����A?QF�?LB�UGJJ�
AMJJCAR�U������������

#@MNM�"*��%�CKNRW��SQCB�GLI�
A?PRPGBECQ��&MMB�NPGACQ�N?GB�MP�
UGJJ�QU?N�MLC�LCU�DMP�RFPCC�
MJB��_�!M@�ML�.VDMPB������
������?DRCP��NK�RMB?W

)RRTD�NMD� KGE?�2FMNNCP�
CVAF?LEC�DMP�TGBCM�� KGE?�
3SRMP��MP�F?EEJC�NPGAC�EMMB�
AMLB�NJC?QC�_������������

7@MSDC�HRRTD���MD� KGE?�
2FMNNCP�4N�RM�\��MDDCPPCB�DMP�
KGLR�AMNW��_�@CRUCCL������

?LB��NK� QI�DMP�*CTGL������
������

/$12.- +
#NMS@BSR�����R�ML�BGQI�JGQR�
��N� KGE?�/MQR�#GQI�K?E���N�
/#�RM�QU?N�A?R�BGQI���N� JJCL�
/.�!MV�����+GLQDGCJB��2SPPCW�
1'���8)

1T@KHEHDC��k#k�OQNFQ@LLDQ�
UGRF�QMDRU?PC�CLEGLCCPGLE�
CVNCPGCLAC��QCCIQ�
AMLRP?AR�NCPK?LCLR�UMPI�� (�
?K�KMQR�CVNCPGCLACB�ML�RFC�
 KGE?�@SR�F?TC�EMMB�
CVNCPGCLAC�MD�MRFCP

AMKNSRCPQ�
QWQRCKQ��"FPGQ����������

%.1�2 +$
�-A�2!-�DMP� ����/JSQ�\���
("#�DJGAICP�DGVCP��LMR�NJSQ	�\���
 KGE?�KMSQC�\���5GQR?NPM�
\���QACLCPW�?LGK?RMP�\���
_�������������?QI�DMP�3MLW

#$46�UFB�UGRF�DGTC�RGRJCQ�MLJW�
\����"MJMSP@SPQR���
@GR�
EP?NFGAQ�SLGR�DMP�?LW� KGE?�
?LW�KMLGRMP�NSPC�1&!�MSRNSR�
UGRF������KGJJGML�AMJMSPQ�
\����_�������������
 QI�DMP�3MLW

!LHF@�RNESV@QD�#P?IICL�\���
2GJCLR�QCPTGAC���\����%���\���
#CTN?A���\����%���((�\����
*GLEQ�0SCQR����FGLR�@MMI�
\����3FSLBCPF?UI�\���
'CPMOSCQR���B?R?�\���
_�,P�"MMI������������

1T@MSTL����-A�(NQ�F?PB�
BPGTC�\�����,@�"FGN�1 ,�DMP�
 �����UGJJ�QNJGR�\���NCP��,@�
MLM� _�1MCJMD�������������

?DRCP��NK

!LHF@�����UGRF�����F?PB�
BPGTC��,@�1 ,�DGRRCB�?LB�
",�����QRCPCM�AMJMSP�
KMLGRMP�@MVCB�UGRF�,?VGNJ?L��
*GLBUMPBQ��/?ECQCRRCP�� (LDMDGJC

 �RMR?J�N?AI?EC�MLJW�\���

 ������������

-HBQNANSHBR�68,���FGEF�
QNCCB�������?AACJCP?RMP�DMP�
 ���� �����?LB� �����AMQR�
LCU�\�������QCJJ�DMP�\����
MLM�_�������������?DRCP�

����NK

!���������LA	�&5/�2CPGCQ�GG�
F?PB�BGQI�����,@	�NMUCP�BS?J�
DJMNNGCQ�T���T���KMBCK�
QMDRU?PC� KGE?���&5/�JCQQ���
KMLRFQ�MJB�CVACJJCLR�AMLBGRGML�
\����_������������

!LHF@������6@�������
KMLRFQ�MJB��������&5/�'#�GG�
��BPGTC�",�����GG�KMLGRMP���
KCE�PMK����D?QR���AFGN	�DMSP�
� �� f�DJMNNGCQ���GLRCPL���
CVRCPL?J�ASK?L?�\����
c ������������

3!3�,!44)#%
#�������k#k
BCTCJMNKCLR�N?AI?EC�DMP�RFC

)S�R�NMKX�\ � � SN�RDKK�XNTQ�TRDC�G@QCV@QD�@MC�RNESV@QD� HM�!LHF@�3GNOODQ
2CJJ� WMSP� CVACQQ� F?PBU?PC� ?LB� QMDRU?PC�UGRF� �EA?9� /@GHH=J�1C?BCP�
 BTCPRQ�� )SQR� DGJJ� GL� RFC� DMPK� ?LB� QCLB� GR� RM� SQ� ?JMLE�UGRF� ?� AFCOSC�
�K?BC� N?W?@JC� RM� %SRSPC� /S@JGQFGLE	� MP� NMQR?J� MPBCP� DMP�\��� !SR� "%�
7!2.%$�� 3FGQ�K?E?XGLC� GQ� LMR�?�DMPSK� DMP� QCJJGLE�NGP?RC� QMDRU?PC�MP�
MRFCP�GJJCE?J�EMMBQ��2MDRU?PC�KSQR�GLAJSBC�?JJ�GQQSC�BGQIQ��K?LS?JQ�?LB

?� QGELCB�QR?RCKCLR�RF?R�?JJ�MRFCP�AMNGCQ�F?TC�@CCL�BCQRPMWCB��/JC?QC�
?BTGQC�SQ�GD�WMS�?PC�MDDCPCB�NGP?RC�MP�AMNGCB�QMDRU?PC�@W�?BTCPRGQCPQ�� JJ�
?BQ�?PC�?AACNRCB� GL�EMMB�D?GRF��3FC�CBGRMP�PCQCPTCQ�RFC� PGEFR�RM�PCDSQC�
MP�?KCLB� ?BQ��6C�?AACNR�LM� PCQNMLQG@GJGRW�DMP�RWNMEP?NFGA?J� CPPMPQ�MP�
JMQQCQ�?PGQGLE�DPMK�RFC�SQC�MD�RFGQ�QCPTGAC�

4Q@CD�@CR�VHKK�MNS�AD�@BBDOSDC��HMBKTCHMF�@MXNMD�@CUDQSHRHMF�SGD�R@KD�NE�0$�RNESV@QD�

.@LD��������������������������������������������

!CCQDRR��MNS�ENQ�OTAKHB@SHNM	

)RRTD�)3

0NRSBNCD��

$@SD� �

4DK�

-<6>�BA8� 5BK�GB �
F;BJ�E8DH<E87 �
F86G<BA� ;847 <A:

&NQ�R@ KD �����i

7@MSDC�����i

0DQRNM@K����i

&@MYHMDR�����i

1K=�GF=� KH9;=� >GJ�=9;@� OGJ<
� +FDQ� L@=�834+5� AF� L@ AK� K=;LAGF� O ADD�:=�HJAFL=<
 2DSTQM�VHSG�XNTQ�

BGDPTD�SN��

2D@CDQ�!CR��

 KGE?�2FMNNCP��

���-NMLNTSG�

3SQDDS��

"@SG�

!UNM�"!���"7

1F>GJLMF9L=DQ�O=�;9FFGL�?M9J9FL==� AFK=JLAGF� AF� 9�H9JLA;MD9J�AKKM=

(�F?TC�PC?B�?LB�SLBCPQRMMB�RFC�AMLBGRGMLQ�DMP�RFC�GLAJSQGML�MD�KW�?B�

3HFM@STQD�

 KGE?�GLAJSBCQ�AMKNGJCP�JGLICP�
CBGRMP�QMSPAC�JCTCJ�BC
@SEECP�
NPMDGJCP�JG@P?PG?L�CRA��PPN�\����
UGJJ�?AACNR�\���MLM�? ������

������

!LHF@������RUM�BPGTCQ�2SNP?�
0S?LRSK���,@�F?PB�BPGTC�
"MKKMBMPC�KCKMPW�A?PB�UGRF�
�,@�1 ,�"MKKMBMPC�������
KMLGRMP�,(#(� GLRCPD?AC�MNRGA?J�
KMSQC�CVACJJCLR�AMLB�@MVCB�
QMDRU?PC�\�����? ������
������

3NKHC�RS@SD�������@M?PB�UGRF�
��������,FX�\����5GBCM�
BGEGRGQCP�\��� SBGM�$LEGLCCP�
Q?KNJCP�\����"MKKMBMPC�?�
�����@PGBEC@M?PB�\����?JJ�?Q�
LCU�b ������������

���LDF�!LHF@� �������KCE�
AFGN���KCE�D?QR�1.,�QF?PCP�
QCAMLB�BB��AK�����KIGG�
KMLGRMP�E?KCQ�@MMIQ�K?EQ�
TGQR?�NPM��\����MLM�UGJJ�QNJGR�
�����������

"@QR�@MC�0HODR�/PMDCQQGML?J�
\����GLAJSBGLE�,(#(� GLRCPD?AC�
ASK?L?�CVRCPL?J�BPGTC�\���
,?QRCPQMSLB�Q?KNJCP�\���
E?KCQ�D J� �\��3FCGP�DGLCQR�
FMSP�\��(LBGC�����\��
#SLECML�,?QRCP�_�1?W�#?W�
������������

5MV@MSDC�OQHYD�1CLB?JC�
25'2�2�����ECLJMAI�JGQR�NPGAC�
\����QCLQG@JC�MDDCPQ�MLJW�
(RCK� GQ�SLSQCB�?LB�@P?LB�LCU�
RMN�MD�RFC�P?LEC�QSNCP�5'2�
KMBCJ�_�(?L������������

!LHF@�"�����VCRCA�2"2(�D?QR�
F?PB�BPGTC�AMLRPMJ�A?PB�\���
2SNP?���KCE�1 ,�@M?PB�NMN
��KCEQ�\�����CTCQ	������
������� J?L�

!LHF@�!�����������,@�'#�
��,@�1 ,�/?L?QMLGA�K�QWLA�
KMLGRMP�QR?P�(A������NPGLRCP�
\�����MLM�_�3MLW�ML�
3CUICQ@SPW�������������
CTCQ�

!LHF@�������KCE�"SK?L?�
CVRCPL?J�BPGTC�AK�����
KMLGRMP��,SQGA7��,(#(�
GLRCPD?AC��2RCPCM�,?QRCP��
/?ECQCRRCP����E?KCQ�JM?BQ�MD�
/#��\����MLM�*"2�NMUCP�/"�
@M?PB�\�����_�������������

+#3�ONVDQ�@M?PB�DMP�����
 KGE?�UGRF�,2
#.2�\����
*"2�/MUCP@M?PB������������
?B?NRMP�\����@MRF�\����F?JD�
KCE�SNEP?BC��LM�AJMAI��
SLSQCB�\����#GEGR?J

!-)'!�3(/00%2�_ �)335%� ����_ �/#4/"%2������ �� ��;



SPREADSHEET�PROGRAM�^���d������
������

4UPRA�MODEM��������� INTERNAL�FOR�
"MIGA�"����������"�TALK��MANUALS�
LEADS�BOXED����MONTHS�OLD�^����ONO�
1OWER�COMPUTING�PC���B�DUAL������
DRIVE
�BLITZ
� NO�CLICK�NO�VIRUS�^����
b��������������

4EIKOSHA�SP������MONO���PIN�PRINTER��
&XCELLENT�COND��6NDER�WARRANTY�THREE�
MONTHS�OLD�BOXED
�MANUALS�CABLES� INC��
^����ONO�d�)ASSAN�AFTER��PM�.ON�'RI�
�����������

"������MEG
� "���
� )%��ND�DRIVE
�
OPTICAL�MOUSE
� STAR�COLOUR�PRINTER
�
����S�MONITOR
�MORE�THAN�^����
SOFTWARE
� BOOKS�ETC�� 'ULL�WORKING�ORDER�
^����� �������������AFTER��PM

"����WITH�$HECKMATE�EXPANSION��.B

��DISK�DRIVES�PLUS�A� LOT�OF�SOFTWARE�
^����ONO�d������������

$HECKMATE�"�����EXPANSION�SYSTEM�
FOR�"MIGA�����^����/EXUS�4$4*�
CONTROLLER�"%�����^���%ISNEY�
"NIMATION�4TUDIO�^������W�146�FOR�
"����^���������������"�����FITTED�
WITH�NEW���.B�2UANTUM�DRIVE�PLUS�
�.B�3".� INSTALLED�COMPLETE�WITH�
MANUALS�AND�SOFTWARE�^����
d�EVENINGS�������������

#ACK� ISSUES�"MIGA�'ORMAT�^��"MIGA�
$OMPUTING���P�"MIGA�4HOPPER���P�OR�
^���THE� LOT�APPROX���� ISSUES�P�P�EXTRA�
$ONTACT�$HRIS�0�%ELL� ���.ANOR�3D

&ARLS�#ARTON
�/ORTHANTS�

,$4�1$�EMULATOR�BOARD� LATEST�VERSION�
��MEG�3".
� PLUS�CLOCK
� ��.)Z
�7("�
GRAPHICS
� HARD�DISK�SUPPORT�	AND�"MIGA�
PERIPHERALS�EG�ACCELERATOR�BOARDS
�
MOUSE
�WITH�.4�%04������^����
d������������

"������NEW�AND�UNDER�WARRANTY�(71�
��.B�DRIVE��.B�3".�SOFTWARE� INC��
MONKEY����
� BOOKS
�MAGAZINES
�ALL�
BOXED�ORIGINALS�^����ONO�/O�SPLITTING�
CALL�"NGUS�%AWSON�����������������
EVENINGS�

4"4�-"55*$&�$�V�����
�"MIGA�$�FOR�
BEGINNERS
�"MIGA�$�ADVANCED
�
.ASTERING�"MIGA�$
�^����".04���
COMPILER
��D
� 1%�^���$AN�DO�VL��

*NTRO�1AK�^���d�������������

#5�APPROVED�MODEM����������BAUD�
C�W�CABLE�^���OR�ACTION� REPLAY�OR�8:)��
(ORDON��������������AFTER��

3OMBO��COMPLETE�COLOUR�SOLUTION��
VIDEO�DIGITISER
� BOXED
� UNUSED
�
EXPANSION�� �^����d�4TEVEN���������
�����	ANSAPHONE�WORKING�HOURS
�

95�BRIDGE�BOARD�WITH���� �� j� DRIVE�^���
PLUS�P�P�����3��%ENISE�CHIP�^�����
����� INTERNAL�FLOPPY�DRIVE�FROM�1OWER�
$OMPUTING�^���FOR�"����OR�#�����
d������������8EST�4USSEX�

(OLEM�"�������MEG�FAST�H�DRIVE
�
THROUGH�PORT
� CABLES�AND�SOFTWARE�STILL�
USE�3".�EXPANSIONS�AND�OTHER�WITH�
THROUGH�PORT��^����ONO������������

���1ASTON�3D
�.UNDESLEY
�/ORWICH
�
/ORFOLK
�/3���#8

"�����8B����������������COMBO�
���.B�HARD�DRIVES��.B����BIT�3".���
MEG�CHIP�MULTISYNC�MONITOR�$#.�FLICKER�
FIXER
� �.B�)1�COMPATIBLE� LASER�^�����
ONO��d�)OWARD�EVES������������

3ENDALE�������GENLOCK�^���7IDI�
"MIGA�^����7IDI�3(#�^��
� %7IDEO� ***�
^���4HIREKO�CAPTION�DESIGNER�SILKY�
SMOOTH�ONLY�^�������������1$� LINK�
^����d�#OB������������

"MIGA������DUAL�DRIVE
� ���MEG�4$4*�
HARD�DISK
� CM�����MONITOR���MEG�
BOARD���MEG�FITTED�^����ONO�WILLING�TO�
SELL� ITEMS�SEPARATELY�4IMON������
�������/ORFOLK�AFTER��PM�

"MIGA�"��������30.��.B�$HIP�3".
�
"����WITH��.B
� SECOND�������� DRIVE��
9�CAD
� 1RO1AGE����
�0FFICE
�OTHER�
�SERIOUS�
�GAMES�AND�1%�^�����COVER�
DISKS�^����ONO��d�������������

#������ X � �� �� � �DISKS�WB�����
�4�
%ENISE
�MOUSE
���MEGS
�4UPERPIC�
������ACCELERATOR�������������S�
MONITOR
�4TEREO�.ASTER
�8ORDSWORTH
�
%1AINT��
�DOS���DOS
�2BACK�TOOLS
�
%IGIVIEW�GOLD�DRT�S�5IGER�CUB�^�����WILL�
SEPARATE�d�����������

95�BRIDGEBOARD�DISK�DRIVE
�DISKS
�
MANUALS�ETC�WITH�EXTRA�MEMORY�^���
�����BAUD�MODEM�PHONE�^���� PET�
ODDS�AND�ENDS
�PRICES�VARY��d�.ICK�
������������AFTER��PM

4UPERBASE�1ROFESSIONAL�����THE�BEST�
"MIGA�DATABASE�CURRENTLY�AVAILABLE�
NEW
�UNREGISTERED�AND�COMPLETE�WITH�ALL�
MANUALS
� RRP�^���
�WILL� SELL�FOR�^����
ONO�d�(ARY�ON�������������

,$4�POWER�1$�BOARD� INC�.4�%04�	AND�
MANUSALS
�GW�BASIC�AND�FULL�
INSTRUCTIONS��^�����d�������������

4UPERPIC�WITH�$ABARET�AS�NEW�^�����
4YNTRONIX�&DITMAN�"MIGA�CONTROL�VIDEO�
EDITING�SYSTEM�FOR�4ONY�1ANASONIC�COST�
^����� BARGAIN�^�����4CALA�^����
d�������������OR������������

"MIGA�����������(71�HD���4$4*�
CONTROLLER�����AUTO�BOOT�30.�POPULATED�
�.B�SIMMS�WITH�MANUALS
���MTH�OLD�
NEW�ACCELERATOR�FORCES�^����ONO�
d�������������

$4"���.HZ�"CCELERATOR����,�43AM�
FOR�"����"�����"�����^����
%IGIVIEW�(OLD��^����7IDI�"MIGA���7IDI�
$HROME�^����7IDI�3(#�^����.USIC�9�
����^����"LL�ORIGINAL
�AS�NEW��$HRIS�
������������ 	'ARNBOROUGH


"MIGA�#�����8ORKBENCH������� 'LICKER�
FIXER
�MULTISYNC�MONITOR
�OTHER�ITEMS�
INCLUDE�(61���.B�HARD�DISK
��.B�3".�
BOARD� �.B�POPULATED
�MODEM
�
SAMPLER
�SOFTWARE
� BOOKS��^�����'OR�
DETAILS�b������������

"������.EG�DISKS�MANUALS�BUNDLED�
GAMES�^�����(71���.B��.B�FAST�3".�
^�����1HILIPS�$.����.����STAND�
^�����$ONTROL�CENTRE���/AKSHA�MOUSE

^����0RIGINAL�GAMES�SOFTWARE���MAGS�
DISKS�AVAILABLE�d�+OHN�(LOVER������
������

"MIGA�"����7����1HILIPS�$.�����
.,**� MONITOR
�EXTERNAL�DRIVE
� ��.B�
"�������.B
�,$4�POWERBOARD�PLUS�
BUSINESS�AND� LEISURE�SOFTWARE
� PERFECT�
CONDITION�^�����d�����������

"T�ONCE�1LUS���.HZ������� *#.�
EMULATOR�BOARD�HARDLY�USED�AIL�
INSTRUCTIONS�SOFTWARE�^����OR�WITH�
"�����1HILLIPS�MONITOR�4TAR�PRINTER�
^�����d�4TEVE�����������������PM

3ENDALE�"�����(ENLOCK�WITH�MODE�
SWITCH�BOX�^���ONO��d���������������
4URREY

.ICROWAY�'LICKER�'IXER�� #RAND�NEW��
6NUSED�� #OXED��^����d�8ORTHING�
	����
���������&VENINGS�BEST

"MIGA�#�����$OMMODORE������
MONITOR�MOUSE�AND�KEYBOARD� ����3".�
'AT�"GNUS�^�����d�"FTER���PM������
������

1OWER��"����1LUS��.B
� ��������$4"�
��.HZ�����������.HZ������

���.B�)%
� �ND�FLOPY���$YCLONE
�7IDI�
%IGITISER
� ������MONITOR
�(ENLOCK
�
PRINTER
� LOADSA�SOFTWARE
�#-�.
�WILL�
SPLIT
� OFFERS�4IMON������������

4UPRA�MODEM������#AUD�7���BIS
�
./1*��
� -"1.#5-;�UP�TO���
����BPS�
PLUG�IN�AND�GO��^����ONO��$ONTACT�
$HARLES
�����.ARLBOROUGH�3OAD
�
4WINDON
�8ILTS
�4/��/3�� *NCLUDES�
POSTAGE�REGISTERED�WITH� INSURANCE

�.B�'AST�3".�SUITABLE�FOR�"����FITTING�
NEVER�USED��^����"LSO�,INDWORDS�V�����
^���4ILENT�4ERVICE� **�^����$HAMPIONS�
OF�,RYNN�^����"LL�ORIGINAL�DISCS�
8ORMLEY������������

,AWAI�,�����#*5�%IGITAL�4YNTH��
*MMACULATE�WONDERFUL�SOUNDS�#ARS�AND�
1IPES�1ROFESSIONAL�SEQUENCER�SOFTWARE�
TOGETHER�WITH�.*%*� INTERFACE�AND�
MOUSE�� &VERYTHING�^����ONO��d�3AY�
�������������DAY

"����HARD�DISK�PLUS��.B
�DISKS�AND�
MANUAL�� &XCELLENT�CONDITION�^����ONO�
�����������

:AMAHA�144�����.*%*� KEYBOARD������
"8.�VOICES�WITH�EFFECTS�AND�VECTOR�
SYNTHESIS����MID�SIZED�KEYS
���DRUM�
PADS
���TRACK�SEQUENCER�BUILT�IN�STEREO�
SPEAKERS�WITH�BASS�BOOST��^����ONO�
d�������������

1HOTON�1AINT��^����('"�BASIC�PLUS�
COMPILER�^����d�������������AFTER�
�����PM

(71**��.B�3".���.B�)%
�$ANON����
PIN�PRINTER
�$OMMODORE������&GOUR�
MONITOR
�8ORDSWORTH
�9�$"%�%�9�$"%�
DESIGNER�� %IGITA�ACCOUNTS
� DIARY
�1ROTON�
PAINT�������������

"MIGA������.B�3".�EXTERNAL� FLOPPY�
DRIVE��7OLTMACE�ZOOMER�ANALOGUE�
JOYSTICK��8ORKBENCH������0VER�^����OF�
SOFTWARE� 	MAINLY�SIMULATION�AND

STRATEGY�AND�31(S
�^����THE� LOT�
d�"LEX�������������

"MIGA�����
� ����4�MONITOR
�EXTRA�
FLOPPY�DRIVE
�.*%*� INTERFACE
� LOTS�OF�
TITLES� INCL��-ATTICE�$�AND�GAMES��3EF�
MANUALS���DISK�BOXES�� �MY�WHOLE�SETc
UP��^����ONO��d�������������EVES�

"MIGA������.B�EXTRA�DRIVE������
COLOUR�MONITOR
� �����PRINTER
�MOUSE
�
JOY�STICKS
� ALL�AS�NEW�^�����d������
������

"MIGA�"���
�"����HARD�DRIVE�PLUS�
EXTERNAL�DRIVE
�JOYSTICK
�MOUSE�WITH�
SOFTWARE�^�����d�.ARK������������

#�����.ACINTOSH��.B�3".
���FLOPPY�
DRIVES
�FLICKER�FIXED�/&$�.ULTISYNC��%�
MONITOR���.B�2UANTUM)%
�"MAXLL�.AC�
&MULATOR
�STACKS�OF�"MIGA
� SOME�.AC�
SOFTWARE
�COST�OVER�^�
���
� SELL�FOR�
^�
����ONO��������������

"MIGA������WITH�$OMMODORE������
COLOUR�MONITOR������� INCH�FLOPPY�
��.EG�HARD�DRIVE
�MOUSE
�JOYSTICK
�
SOFTWARE
�GAMES�AND�MANUALS�^����
d��������� ����������������

�����MODEM��� LEADS
�7($
�MANY�
FEATURES���$OMPU4ERVE�VOUCHERS�^����
ONO��$#.�..1114������1*/�DOT�
MATRIX�PRINTER��� LEADS�������SHEETS�
PAPER�^����ONO��d������������

4UPRA�3".����39�WITH��.B� INSTALLED�
	EXPANDABLE�TO��.B
�FOR�"MIGA������
#RAND�NEW�AND�BOXED��^�����d�"NDREW�
0LDHAM�ON�������������EVENINGS

"MIGA����
� �.B�UPGRAGE���JOYSTICKS
� ��
MICE��%ELUXE�1AINT�**
� .ASTER�SOUND�
PLUS����GAMES�WORTH�OVER�^�����"LL� AS�
NEW
� BARGAIN�FOR�^����
� �������������

"MIGA�"�����.B
�"������.B�)�%
�
TWIN�FLOPPY
�1HILLIPS������COLOUR�
MONITOR
�(ENLOCK
�MIDI
�MOUSE���MAT
�
JOYSTICK�CONTROL�STATION
� LOTS�DISCS���
ORIGINAL�SOFTWARE�^����
d�������������AFTER���PM

"MIGA�7ORTEX���.B�HARD�DRIVE
� ���.B�
UPGRADE�MIDI� INTERFACE�.USIX�TWO�
PRINTERS��:AMAHA�143���KEYBOARD�� ���
GAMES�COMPLETE�WITH�MANUALS�^����
ONO��$HRIS�6XB��������EVENINGS�6XB�
�������EXT������DAYTIME

"MIGA�"����PLUS�(71���.B�)%
�
������COLOUR�MONITOR
� 3ENDALE������
(ENLOCK
� RANGE�OF�1%�SOFTWARE�PLUS�
8ORDSWORTH�AND�#ROADCAST�TITLER��^����
COMPLETE�OR�WILL�SPLIT���������������
4TEVENAGE

"MIGA�����	�.B
�COMPLETE�WITH�
MANUALS
�MOUSE
�JOYSTICK�AND��ND�DRIVE�
^�����,�4PREAD��^����1ROTEXT�7����
^����('"#ASIC�7����AND�COMPILER�^����
�������������EVENINGS�ONLY

#LITZKRIEG�#ATTLE� AT�THE�"RDENNES�GAME�
FOR�"MIGA��.B
� NEW�UNOPENED
�^���
INC�� P�P�	��AVAILABLE
�331�^����
2UICKSHOT�7**�+OYCARD�CONTROLLER
� NEW�
^�� INC�P�P��5�%AY
� ���3OBERT�"VENUE
�
4OMERSHAM
�$AMBS
�1&����&9

�
�
".*("�4)011&3�l �*446&� ���l �0$50#&3� ����
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- MD�NE�SGD�LNRS�HQQHS@SHMF�
ED@STQDR�NE�!LHF@$/3�
LTRS�AD�HSR�KNV�RODDC�
 �
@MC�SGD�B@KDMC@Q�RBQHOS�
HR�MN�DWBDOSHNM��(NVDUDQ��@MX�

NODQ@SHNM�@KV@XR�RDDLR�PTHBJDQ�HE�
XNT�B@M�RDD�RNLDSGHMF�G@OODMHMF��
&NQ�HMRS@MBD��VGDM�7NQJADMBG�HR�
ATRX��HS�CHROK@XR�@�ROQHSD��BKNBJ�NQ�
::::�ATAAKD	�SN�RGNV�HShR�VNQJHMF��
G@BJR�RTBG�@R�3KDDOX���FN�ETQSGDQ�
AX�@MHL@SHMF�SGD�ROQHSD��3N��VD�KK�AD�
S@JHMF�@�KNNJ�@S�BQD@SHMF�@�OQNFQDRR�
HMCHB@SNQ�ENQ�XNTQ�B@KDMC@Q��!R�
OQNLHRDC��SGHR�LNMSGhR�ED@STQD�@KRN�
HMBKTCDR�SGD�KHRSHMFR�ENQ�@�LNCHEHDC�
UDQRHNM�NE�"?JCLB?P�VGHBG�VHKK�RDMC�
@M�DMSHQD����LNMSG�B@KDMC@Q�SN�CHRJ�
NQ�OQHMSDQ��)S�@KRN�ED@STQDR�RKHFGSKX�
HLOQNUDC�@KFNQHSGLR�

+MLE�MNCP?RGMLQ�QFMSJB�F?TC�
QMKC�DMPK�MD�NPMEPCQQ� GLBGA?RMP�?LB�
RFGQ�GQ�RFC�KCRFMB�AFMQCL�DMP� ��
� 9 D= F < 9 J �K �BGQNJ?W�KMBSJC�
) G F L@ �H J AF L 
�3FC�QAPGNRhQ �NPMEPCQQ�GQ�
QFMUL�GL�RFC�DMPK�MD�?�@?P�RP?TCPQGLE�
RFC�QAPCCL�DPMK���RM�����NCP�ACLR�
AMKNJCRCB�

/PMEPCQQ�GLBGA?RMPQ�A?L�@C�
GKNJCKCLRCB�GL�QCTCP?J�U?WQ�
 �RFC�
AFMGAC�MD�UFGAF�KCRFMB�RM�SQC�
BCNCLBQ�ML�FMU�RFC�QAPGNR�UMPIQ��(L�
JGLC?P�QAPGNRQ�WMS�SNB?RC�RFC�
GLBGA?RMP�?R�QRP?RCEGA�NMGLRQ��?DRCP�?�
JMLE�AMNWGLE�MNCP?RGML�DMP�GLQR?LAC��
+MMNGLE�QAPGNRQ�?PC�C?QGCP��WMS�
SNB?RC�MLAC�CTCPW�JMMN�� (L�QSAF�
A?QCQ�GR�GQ�?JQM�KSAF�C?QGCP�RM�
BCRCPKGLC�RFC�JCLERF�MD�RFC�NPMEPCQQ�
@?P�@CA?SQC�WMS�A?L�SQS?JJW�
BCRCPKGLC�FMU�K?LW�JMMNQ�UGJJ�@C�
NCPDMPKCB�GL�?BT?LAC��3FGQ� GQ�RFC�
KCRFMB�SQCB�@W�) G F L@ H J AF L �� �RFC�
JCLERF�MD�RFC�NPMEPCQQ� GLBGA?RMP�GQ�
A?JASJ?RCB�DPMK�RFC�LSK@CP�MD�B?WQ�
GL�RFC�KMLRF�

(/7�)4�7/2+3�
-NMSGOQHMS
� ��/PGLRQ�?�QGKNJC�KCQQ?EC�RM�JCR�WMS�
ILMU�UF?RhQ�EMGLE�ML�

���#GQNJ?WQ�RFC�DGVCB�N?PR�MD�RFC�
NPMEPCQQ� GLBGA?RMP�@?P�SQGLE�QRPGLE�
QJGAGLE��%MP�RFC�Q?IC�MD�GJJSQRP?RGML�

JCRhQ � GK?EGLC�RFC�NPMEP?K�U?Q�
BGQNJ?WGLE�?��NSPCJW�FWNMRFCRGA?J	�
QCTCL�B?W�KMLRF��3FC�T?PG?@JC� e#G,f�
AMLR?GLQ����QCC�J?QR�KMLRFhQ�
 KGE?#.2�AMJSKL	��QM�RFC�NPGLRCB�
PCQSJR�DPMK�RFGQ�QRCN�JMMIQ�JGIC�RFGQ��
�3FC�CVRP?�QN?AC�GQ�NGAICB�MSR�UGRF�?�
NCPGMB�?LB�RFC�ASPQMP�NMQGRGML�UGRF�
?L�?QRCPGQI	�

N��d 


��� BBQ�RFC�QCAMLB�N?PR�MD�RFC�
NPMEPCQQ�GLBGA?RMP��-MRC�FMU�RFGQ� JGLC�
JMMIQ�?�JGRRJC�QRP?LEC�?R�DGPQR�EJ?LAC�
(R�QCLBQ�?�JGLC�DCCB��?BBQ�QMKC�
QN?ACQ�?LB�RFCL�QRMNQ�$"'.�DPMK�
NPGLRGLE�?�JGLC�DCCB��3FC�QAPCCL�
BGQNJ?W�LMU�JMMIQ�JGIC�RFGQ�

N�� d������

 Q�WMS�A?L�QCC��RFC�ASPQMP�F?Q�@CCL�
KMTCB�RM�RFC�DGPQR�NMQGRGML�GL�RFC�
NPMEPCQQ� GLBGA?RMP��HS QR�@CJMU�RFC�
DGPQR�@?P��3FGQ�CVNJ?GLQ�RFC�QRP?LEC�
SQC�MD�e 
L f�?LB�-.+(-$�QUGRAF�

���#CDGLCQ�?�JMMN�J?@CJ� e JMMNf�UFGAF�
GQ�?AACQQCB�@W�RFC�@?AIU?PB�HSKN�?R�
�� ��3FC�JMMN�GQ�BCDGLCB�?Q�C?PJW�?Q�GQ�
NP?ARGA?J� GL�RFC�QAPGNR�RM�FCJN�QNCCB�
RFGLEQ�SN��6FCL�HSKNGLE�@?AIU?PBQ��
RFC�2*(/�AMKK?LB�QR?PRQ�?R�RFC�
@CEGLLGLE�MD�RFC�NPMEP?K�?LB�UMPIQ�
GRQ�U?W�BMUL�� (D�WMS�KSQR�HSKN�
@?AIU?PBQ��ICCN�RFC�J?@CJQ�C?PJW�ML�

��� (L�! 2("�RFGQ�JGLC�PC?BQ�

'$�"D+���?<TIPH

3FGQ�RCQRQ�RM�QCC�UFCRFCP�RFC�T?JSC�
GL� e#G,f� �B?WQ�GL�KMLRF	�F?Q�
CVACCBCB�RFC�T?JSC�GL�eB?WLSKf�?LB�
@P?LAFCQ�?AAMPBGLEJW��3FC�T?PG?@JC�
B?WLSK�GQ�GLGRG?JGQCB�RM� V � W� GL�RFC�
� 9 D= F < 9 J�QAPGNR�BCR?GJCB�J?QR�KMLRF�

� ��3FGQ�A?JASJ?RCQ�RFC�T?JSC�FCJB� GL�
RFC�EJM@?J�CLTGPMLKCLR�T?PG?@JC�
eUP?Nf�UFGAF� GQ�SQCB� J?RCP�RM�
BCRCPKGLC�UFCL�RM�UP?N�RFC�BGQNJ?W��
3FC�T?PG?@JC� eUP?Nf��CVNJ?GLCB� GL�J?QR�
KMLRF�Q�GLQR?JJKCLR	�GQ�A?JASJ?RCB�
C?AF� JMMN�RM�AMLR?GL�?�T?JSC�@CRUCCL�
��?LB���
 �RFC�MDDQCR�MD�RFC�ASPPCLR�
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*' � DAYNUM� � ��

5HE�TEST�DETERMINES� IF�THE�VALUE�
STORED� IN� iDAYNUMj� IS� LESS�THAN�OR�
EQUAL�TO���� *F�THE�TEST�IS� POSITIVE
�
CONTROL� BRANCHES�TO�4TEP��
�
OTHERWISE� IT�CONTINUES���

��� ���HERE�WHERE�A�SINGLE�SPACE� IS�
ADDED�TO�THE�PRINT�FILE
� i.'ILEj �� 	.FILE�
WAS�CREATED�BY�$ALENDAR�AND�
DESCRIBED� IN� LAST�MONTHhS�
INSTALLMENT
�

5HIS�HANDLES�THE�CHARACTER�
ALIGNMENT�BY�MAKING�SURE�ALL�THE�
NUMBERS� LINE� UP�NEATLY�� 4INCE�ALL�THE�
NUMBERS�APPEAR�AT�REGULAR�TAB�STOPS�
	ACCOMPLISHED�WITH�THE�STRING� �E<L

�
SINGLE�DIGITS� LINE�UP�OVER�THE�TENS�
COLUMN
�VIZ�

�� ��
�� ��

��� ��

:OU�MAY�EXCLUDE�4TEPS���TO��� IF�YOU�
WISH�

���$LOSES�THE� *'�&/%*'�CONSTRUCT�
OPENED� AT�4TEP� ��

����5ESTS� IF�THE�VALUE�OF�iWRAPj� IS�
LESS�THAN�EQUAL�TO���� 	5HESE�VALUES�
OCCUR�WHEN�THE�DAY� IS�A�4ATURDAY�OR�
4UNDAY
�� *F�IT�IS
� CONTROL� CONTINUES�AT�
4TEP����OTHERWISE� IT�BRANCHES�TO�
4TEP����

����$ONTROL� REACHES�HERE� IF�THE�DATE�
DISPLAYED�FALLS�ON�A�WEEKEND�

5HIS�EXCEPTION� IS� HIGHLIGHTED�BY�
ADDING�CONTROL� CHARACTERS�TO�THE�
OUTPUT�STRING�� i �E<��Mj�TURNS�PRINTED�
OUTPUT�WHITE�AND� i �E<��Mj� PUTS� IT�
BACK�TO�NORMAL�� 4EE�4TEP����FOR�
MORE� INFO�

���� *F�CONTROL� REACHES�HERE�FROM�4TEP�
��� IT�BRANCHES�TO�4TEP����OTHERWISE�
IT�CONTINUES���

���� ���HERE
�WHERE� IT�PRINTS�THE�NEXT

DAY�NUMBER��"�COUPLE�OF�THINGS�ARE�
WORTH�NOTING�HERE�� 'IRST�THE�OUTPUT�IS�
SENT�TO�FILE�FOR�LATER�DISPLAY
� BUT�
SECOND�TWO�SEPARATE� ITEMS�ARE�BEING�
PRINTED��5HEREhS�NOTHING�UNUSUAL� IN�
THAT
� BUT�LOOK�AT�HOW�THIS� IS�
ACHIEVED�

ECHO� e 5 �. ' ILE � �DAYNUM� +�
� � E < * � � N O LIN E

&$)0�IS� RECEIVING�TWO�PRINT�
ARGUMENTS�	�DAYNUM�AND� i �E <Lj
�
INSTEAD�OF�THE�MORE�USUAL�ONE��5HIS�
IS�A�UNIQUE�FEATURE�OF�"MIGA%04���
AND�CANNOT�BE�USED� IN�EARLIER�
VERSIONS�� *N�FACT
�YOU�CAN�SEND�AS�
MANY�ARGUMENTS�AS�YOU� LIKE
�
SWITCHES�SUCH� AS�/0-*/&�SHOULD�BE�
ADDED�TO�THE�END�FOR�CLARITY�

����$LOSES�THE� *'�&-4&�&/%*'

CONSTRUCT�OPENED� AT�4TEP����

���� *NCREMENTS�THE�VARIABLE�
�DAYNUMj� USING�THE�DIRECT�WRITE�
TECHNIQUE�DESCRIBED�AT�4TEP���

����$HECKS� IF�THE�VALUE�HELD� IN�
iWRAPj� IS�ZERO�� *F�IT� IS
� CONTROL�
RESUMES�AT�4TEP����OTHERWISE� IT�
JUMPS�TO�4TEP����

����"DDS�A�NEW� LINE�TO�THE�PRINT�FILE�
i.'ILEj �

����$LOSES�THE� *'�&-4&�&/%*'�
CONSTRUCT�OPENED� AT�4TEP� ���

����5HIS�DISPLAYS�THE�PROGRESS�METER�
BLOCK�FOR�THE�CURRENT� LOOP�� /OTE�THIS�
IS�ECHOED�DIRECTLY�TO�THE�CURRENT�
CONSOLE�SCREEN� AND�NOT�SENT�TO�FILE�

����+UMPS�BACK�TO�4TEP���FOR�
ANOTHER�BITE�AT�THE�CHERRY�

����$LOSES�THE� *'�&-4&�&/%*'�
CONSTRUCT�OPENED�AT�4TEP����$ONTROL�
REACHES�HERE�WHEN�THE�ENTIRE�MONTH�
HAS�BEEN�SENT�TO�THE�PRINT�FILE�

����"PPENDS�THE�BOTTOM� i RULERj� TO�
THE�PRINT�FILE���

���� ���WHICH� IS�FINALLY�DISPLAYED�HERE�
USING�.03&��/OTE�THAT�SINCE�.03&�
IS�NOT�36/�LAUNCHED� IS�USES�THE�
CURRENT�4HELL�WINDOW�FOR�DISPLAY��5HIS�
ALSO�CLEARS�THE�PROGRESS� INDICATOR�

����5HIS� REMOVES�&7"-�FROM�THE�
RESIDENT� LIST�SINCE� IT� IS�NO� LONGER�
REQUIRED���

���� ���AND�CLOSES�THE�4HELL� PROCESS�
OPENED�BY�$ALENDAR�

%,4�&1�4,/(0�
0PK@M><G
4UPERCAL�IS�THE�MAIN�MODULE�FOR�
$ALENDAR�
�THE�WHOLE�YEAR�CALENDAR��
'OR�THE�SAKE�OF�SPEED
� IT�OPERATES�AS�
A�SEPARATE�MODULE�WHICH�CALLS�
MODIFIED�VERSIONS�OF�$ALENDAR�AND�
.ONTHPRINT�

���%EFINE�THE� KEY�FOR�THIS�COMMAND��
:OU�MUST�SPECIFY�A�YEAR�FOR�THIS�
SCRIPT�AND�OPTIONALLY�A�STARTING�
MONTH�� 'OR�INSTANCE�YOU�MIGHT�ONLY�
WANT�THE�CALENDAR�FROM�"UGUST�������
/OTE�HOWEVER
�BOTH�THESE�ARGUMENTS�
ARE�NUMERIC�

���+UST�IN�CASE�YOU�DONhT �SUPPLY�A�
MONTH
�4UPERCAL�ASSUMES�YOU�MEAN�
+ANUARY�� �THIS�WILL� NORMALLY�BE�THE

CASE�SINCE�4UPERCAL�IS�DESIGNED�TO�
DISPLAY�WHOLE�YEAR�CALENDARS�

���5HIS�CHECKS�WHETHER�OR�NOT�THE�
$ALENDAR�VARIABLE�HAS�BEEN�SET�� �THIS�
IS�USED�TO�CHECK�FOR�CERTAIN�ONCE�ONLY�
CONFIGURATION�� *F�$ALENDAR�EX�ISTS�
CONTROL� BRANCHES�TO�4TEP��
�
OTHERWISE�EXECUTION�CONTINUES���

��� ���HERE
�WHERE�THE�$ALENDAR�
VARIABLE� IS�DEFINED�

���"DDS�&7"-�COMMAND�TO� RESIDENT�
LIST�� �THIS�USED�TO�BE�DONE� IN�
$ALENDAR
� BUT�SINCE�THIS� IS� NOW�A�
SUBROUTINE
� IT�IS�DONE�HERE�

���$REATES�THE�PRINT�FILE�AND�DEFINES�
ITS�HEADING�WITH�THE�CURRENT�YEAR�

���$LOSES�THE� *'�&/%*'�CONSTRUCT�
OPENED�AT�4TEP���

���%EFINES�A�GLOBAL� ENVIRONMENTAL�
VARIABLE�./�AND�GIVES� IT�THE�VALUE�OF�
THE�CURRENT�MONTH�

���1RINTS�A�SIMPLE�PROGRESS�MESSAGE�
IN�THE�CURRENT�CONSOLE�WINDOW��5HIS�
IS�THE�WORKING�WINDOW�THAT�4UPERCAL�
WAS� LAUNCHED�FROM�

����&XECUTES�$ALENDAR��	WHICH� IS�
LISTED�ON�THE�FOLLLOWING�PAGE
�WITH

:FEK@EL<;�FE�G8><����

)&01&+$��02-"/ �)
��� �KEY� :EAR�"
.ONTH
��� �D E F� .ONTH� �
��� I F � ��$ALENDAR� &2� �$ALENDAR
��� SETENV� $ALENDAR� 0/
��� RE S ID E N T� C TE V A L� ADD
��� ECHO� �5�.'ILE� �$ALENDAR� �:EAR��
��� E N D IF
��� SETENV� ./� �.ONTH�
��� ECHO� �8ORKING� ON� �./��:EAR��
����EXECUTE� S�$ALENDAR�� �:EAR�� �./�
6 � �E VA L� �./� �� �� TO � &/7�./
���� I F � V A L� �./� /05� (5� ��
����EXECUTE� S � 4UPERCAL� �:EAR�� �./
� � �E N D IF
����MORE� 5 �. ' ILE
����RE S ID E N T� E VA L� REMOVE
����COPY� 5 �. ' ILE � TO � 4�$ALENDAR�:EAR�
����ECHO� �$ALENDAR� SAVED� TO � D IS K � AS� $ALENDAR�:EAR�*�N4EE� +�
MAGAZINE� F O R � IN FO � ON� HOW� TO � P R IN T � T H I S � �
����Q U IT
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8ITH�A�COUPLE�OF�MONTHS�TO �A�VIEW�ON�THE�PERPETUAL�CALENDAR
�YOU�LL�NEVER�BE�
LEFT�WONDERING�WHAT�DAY�IT� IS�AGAIN

- �� $ A LE N D A R

/EW� 4 H E L L � P R O C E S S � �

$ A LE N D A R � 6 O R K I N G � O N � / O V � � � � � 
 � 1 LE A S E � U A I T

"�PROGRESS�MONITOR�IS�JUST�THE�THING�FOR�WHIIING�AWAY�THE�TIME�AS�THE�CALENDAR�
CALCULATES�THE�DATES�AND�THE�DAYS��)ERE
�AS�YOU�SEE
�THE�JOB�IS�NEARLY�DONE
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TO�ENABLE�PEOPLE�THAT�OWN�
THE�$OMMODORE�"�����

"CCELERATOR�TO�INCREASE�ITS�
SPEED�TO�A�FULL���.)Z�WHILE�

RETAINING�FULL�ORIGINAL�COMPATIBILc
ITY�� 4O�DON�T�EVEN�THINK�ABOUT�
SWAPPING�YOUR�ORIGINAL�CARD�FOR�
A�FASTER�ONE�UNTIL�YOU�HAVE�SEEN�
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5HIS�LATEST�ADDITION�TO�THE�"MIGA�RANGE�OF�HOME�
COMPUTERS�IS�THE�IDEAL�SOLUTION�FOR�THOSE�OF�YOU�
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OW�HEREhS�A�DARN�
INTERESTING�PROGRAM�� *T hS�
AN�ASSEMBLY� LANGUAGE�
UTILITY�THAT�SITS� IN��

BETWEEN�A� PRINTER�DRIVER�AND�
PRINTER
� AND�ENABLES�USERS�TO�MAKE�
USE�OF�THEIR�OWN�PRINTER�S�FACILITIES�

8E�OFTEN�GET� LETTERS�FROM� PEOPLE�
ASKING� IF�THERE�ARE�PRINTER�DRIVERS�
AVAILABLE�FOR�PARTICULAR�MODELS�TO�
MAKE�USE�OF�SPECIAL� FEATURES
� AND�
AS�OFTEN�AS�NOT�THE�ANSWER� IS� gNOh �

1RINTERCEPTOR
� BY�+ASON�%OIG�OF�
,INGHORN� IN� 'IFE
� CHANGES�ALL� THAT��
3UN� IT�FROM�YOUR�STARTUP�SEQUENCE�
AND�YOU� CAN�EMBED�PRINTER�CONTROL�
COMMANDS� IN�ANY�TEXT�FILE�FROM�ANY

4@�R3@F�KAGD�>;EF;@9E���;EB>3K�
KAGD�BDA9D3??;@9�BDAI7EE�
478AD7�KAGD�87>>AI��?;93@E�3@6�
73D@�83?7��8ADFG@7�3@6�
7H7DKF:;@9�F:3F�9A7E�I;F:�;F��M���
WORD� PROCESSOR
� AND�GET�THE� PRINTER�
TO�EXECUTE�THEM�AS�YOU�WOULD�
EXPECT�

8HAT� IS�MORE
� THE�COMMANDS�
ARE�NOT�EXPRESSED� AS�A� SERIES�OF�
ESCAPE�CODES
� BUT�AS� USER�DEFINABLE�
NAMES��5HESE�MUST�BE�PUT� INTO�THE

TEXT�FILE
� PRECEDED�BY�TWO� LEFT�
PARENTHESIS� �		h �� "�TRANSLATION�FILE�
MUST�BE� PRESENT� IN�YOUR�S�DIRECTORY
�
LISTING�ALL� OF�THE�COMMANDS�AND�THE�
SEQUENCE�OF�HEXADECIMAL� CODES�
WHICH�THEY�REPRESENT�

5HANKS�FOR�YOUR�SUBMISSION


+ASON��:OUR�CHEQUE�S� IN� THE� POST�
"S�ALWAYS
�WE�RE� INTERESTED� IN�

SUBMISSIONS� IN�ANY� LANGUAGE
� BUT�
WE�CANhT�PRINT�PROGRAMS�THAT�RELY�ON�
BINARY�FILES�

1OP�YOUR�PROGRAM�ON� AN�
"MIGA%04�DISK�	ALONG�WITH� SOURCE�
CODE� IF� IT� IS�COMPILED� OR�ASSEMBLED
�
AND� SEND� IT�TO�
-ISTINGS
"MIGA�4HOPPER�
'UTURE�1UBLISHING
���.ONMOUTH�4TREET�
#ATH
#"���#8
*NCLUDE�AN�4"&� IF�YOU�WANT�YOUR�DISK�
RETURNING��$ %

�� 1 R IN TE R C E P TO R �
* N S T A L L

M OVE �L � 
A�
M OVE �L �DOSNAM
�A L
MOVE�� ��
D�
J S R �� � � 	A�


IR Y
MOVE��� D� 
A�
MOVE�� � F I LN A M 
D L
M OVE �L ����� 
D�
J S R � � � 	A�


�T� F I L E
T S T � L D0
BEQ CDOS

TO � LE A VE �
M OVE �L D 0 
 F I LE
M OVE �L � � L 
D �
MOVE�� � L
D �
M OVE �L D � 
D L

J S R � � � 	A� 

MOVE�� ��
D�
M OVE �L � � L 
D �
M OVE �L F I L E 
 D L
J S R ����	A�


A D D � L � L
D �
MOVE�� D�
D�
MOVE�� A� 
 DOS
M OVE �L � 
A�
M OVE �L � L 
 D L

J S R �� � � 	A�

T S T � L D0
BEQ DAE
MOVE��� DOS
A�
MOVE��� D�
A�
M OVE �L D� 
D�
M OVE �L D�
D�
M OVE �L F I L E 
 D L
M OVE �L D � 
 F S IZ E

0PEN� DOS� +

�� 0PEN� +

�� /O� S C R IP T � +

5HESE�TWO�SEEK�
CALLS�ARE�USED�TO�
FIND�OUT�HOW�LONG�
THE�SCRIPT�FILE�IS

5HIS�CALL� RESERVES�
SOME�MEMORY�SO�
THE�SCRIPT�CAN�BE�
READ�FROM� ITS�FILE�
AND�STORED�
INTERNALLY��"�CHECK�
IS�MADE�TO �ENSURE�
ENOUGH�MEMORY�IS�
AVAILABLE

J S R � � � 	A�
 �� + SOME MEMORY� F O R
-OAD� TH E � F I L E T S T � L D0 �� TH E � +

MOVE�� F I L E 
 D L COMMAND� TA B LE
J S R � � � 	A�
 BEQ DAE
M OVE �L D� 
D� M OVE �L D 0 
TA B LE
S U B � L � L
D �

5HIS�NEXT�SECTION SUB�W � L
D � 5HIS�NEXT�PART
MOVE�W ��
D� DOES�A�QUICK MOVE�W D�
D� IS�THE�SCRIPT
M OVE �L A�
A� SYNTAX�CHECK�ON M OVE �L �HEXDEC
 A� PARSING�ROUTINE�

��� MOVE�B 	A� 
� 
D� THE�SCRIPT�AND MOVE�� D0
�A0 *T�CONVERTS�THE
S U B � L ��
�D� COUNTS�THE M OVE �L A�
�A L SCRIPT�INTO�A
FCMI CCEND COMMANDS��"NY S LOOP MOVE�� A�
A� FORMAT�MORE
CMP�B ��� 
D0 ERRORS�IN�THE MOVE�W ��
D� READILY
BEQ CCEND SCRIPT�AND�THE M LOOP MOVE�B 	A L
� 
D � UNDERSTANDABLE
CIRP��W ��� 
D0 PROGRAM�WILL CMP�B ��� 
D0 BY�THE�PROGRAM
BNE �� TERMINATE�AND BEQ NUM 	HENCE� LESS�SO
C IRP �B � � � 
	A0
 REPORT�AN�ERROR MOVE�B D0 
	A� 
� BY�PEOPLE
�
BEQ E R RO R� ADD�W � L
D � 0NCE�IN�THIS

F �N L � MOVE��B 	A0 
�
D� CMP�W ��� 
D� FORMAT�THE
S U B � L � L
D � B I T M LOOP SCRIPT�CAN�BE
BMI CCEND FS P C IRP �B � � � 
	A L
� CROSS�
CMP�B ��� 
D0 BNE FS P REFERENCED
BEQ N E X L IN NUM MOVE�W ��
D� MUCH�MORE
CMP�B ��� 
D0 LE A �� 	A0 

A� QUICKLY�	SEE
B I T E R RO R� LOOP� MOVE�B 	A L
� 
D � THE�SCRIPT�PANEL
C IRP �B �l ���� 
D0 C IRP �B ��� 
D0 ON�THE�NEXT
B G T E R RO R� BEQ E X I T PAGE�FOR�MORE
CNP �B ��� 
D0 MOVE�B 	 A L 
 � 
 D L DETAILS
��" T�THIS
B I T IN C IRP �B ��� 
D L TIME�EACH�OF
CMP�B ���� 
D0 BEQ E R R O R THE�COMMANDS
B I T E R RO R� AND�W ��� 
D0 ARE�CHECKED�TO

IN � B RA F N L AND�W ��� 
D L ENSURE�THEIR
N E X L IN �ADD�W � L
D � MOVE�B 	A � 
D � 
 
D � NAMES�ARE� LONG

B RA �� MOVE�B 	A� 
 D L 
 
 D L ENOUGH
CCEND� T S T ��W D� L S L � B ��
�D0

BEQ E R RO R� O R �B D L
D �
MOVE�W D� 
D� MOVE�B D0 
	A� 
�
RNULU ��� 
D0 ADD�W � L
D �
M OVE �L �������
D L CMP�W ��
D�
MOVE�� � 
A� B I T LOOP�
J S R �� � � 	A�
 �� 3ESERVE� + E X I T MOVE�B � � F F 
 	 A � 
�

�
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AMKK?LBQ��3FCQC�?PC�BCLMRCB�@W�RUM�MNCL�
N?PCLRFCQCQ� g��h�DMJJMUCB�@W�RFC�AMKK?LB�
L?KC��3FC�AMKK?LB�L?KCQ�A?L�@C�AFMQCL�@W�
RFC�SQCP��3FC�QAPGNR�DGJC�?ARQ�?Q�?�BGARGML?PW��
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?LB�RFC�FCV�AMBCQ�DMP�RFC�NPGLRCP�RM�CVCASRC�RFC�
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L
��� BOOZERS��0H��4ORRY
�
WRONG�MAGAZINE��)ERE�
WE�ARE�A4AIN��GETTING�TO�
GRIPS�WITH�THE�LATEST�IN�

1%
�SHAREWARE�AND� LICENSEWARE�FOR�
THE�"MIGA��"S�*�SIT�HERE
� LOOKING�AT�
THE�PILES�OF�DISKS�ON�THE�FLOOR�AROUND�
MY�DESK
� *� HAVE�TO�SAY�THAT�THINGS�
HAVE�BEEN�GETTING�SPARSER�OVER�THE�
LAST�FEW�MONTHS�� *�DONhT �KNOW�
WHETHER�THA ThS�BECAUSE�FEWER�PEOPLE�
ARE�SENDING�ME�STUFF�TO�REVIEW
�BUT�IT�
SEEMS�TO�ME�THAT�THERE� IS�GENUINELY�
LESS�FREELY�DISTRIBUTABLE�SOFTV

ABOUT��%ISK�MAGAZINES�SEEM�TO�BE�
THRIVING�� �SEE�LATER�FOR�REVIEWS�OF�A�
COUPLE�OF�THE�LATEST�� �AND�*�M�GETTING�
A�FAIR�FEW�LETTERS�FROM�6,�SOFTWARE�
AUTHORS�WHO�WANT�ME�TO�TAKE�A� LOOK�
AT�THEIR�LATEST�OFFERINGS�� #UT
�BY�AND�
LARGE
�THE�1%�SCENE�JUST�AINhT �WHAT�IT�
WAS��4O
� IF�YOUhVE�ANY�SHAREWARE�
LURKING�ABOUT�THAT�YOU�USE�BUT�
HAVENhT �BOTHERED�SENDING�OFF�THE�FEE�
FOR
�THINK�ABOUT�IT�� PERHAPS�YOU
� IN�
YOUR�OWN�SMALL�WAY
�ARE�CONTRIBUTING�
TO�THE� REDUCTION� IN�NEW�PROGRAMS�
(ET�THE�CHEQUEBOOK�OUT�NOW�

��������
��

1%�IS�A�GENERAL�
TERM�WHICH�MANY�PEOPLE�
INCORRECTLY�USE�TO�REFER�TO�ALL�
FREELY�DISTRIBUTABLE�SOFTWARE�� *N�
FACT
�1%�	WHICH�STANDS�FOR�1UBLIC�
%OMAIN
�SOFTWARE�IS�ONLY�ONE�
BRANCH�OF�THIS�AREA��THE�OTHER�
MAIN�ONE�IS�SHAREWARE�

&SSENTIALLY
�1%�SOFTWARE�MAY�
BE�COPIED�AND�USED�BY�ANYONE
�
ALTHOUGH�SOME�AUTHORS�PLACE�
RESTRICTIONS�SUCH�AS�NOT�ALLOWING�A�
1%�LIBRARY�TO�CHARGE�MORE�THAN�A�
CERTAIN�AMOUNT�FOR�THE�DISK�

4HAREWARE
�ON�THE�OTHER�HAND
�
SHOULD�BE�TREATED�MORE�LIKE�
COMMERCIAL�SOFTWARE�

"LTHOUGH�YOU�ARE�ALLOWED�TO�
COPY�AND�PASS�AROUND�SHAREWARE�
PROGRAMS
� IF�YOU�LIKE�ONE�THEN�YOU�
SHOULD�PAY�THE�REQUESTED�FEE�TO�
THE�AUTHOR�� �I T hS�NORMALLY�ONLY�^���
OR�LESS
�AND�OFTEN�ENTITLES�YOU�TO�
AN�UPGRADED�VERSION�OR�A�PRINTED�
MANUAL�

1AYING�YOUR�SHAREWARE�FEES

�"$&++"/0
ENCOURAGES�
SOFTWARE�AUTHORS�
TO�WRITE�MORE�

PROGRAMS�� �AND� IF�THEY�DONhT
�THE�
"MIGA�SCENE�WILL�BE�A�POORER�
PLACE�

����
 �����������������������������

��

:ES�� �THAThS�THE�WAY�THAT�IT�GETS�
TO�A�WIDE�AUDIENCE��+UST�MAKE�
SURE�THAT�YOU�HAVE�FOLLOWED�THE�
AUTHORhS�REQUIREMENTS�FOR�
DISTRIBUTION�� �NORMALLY�THAT�YOU�
DONhT �CHARGE�MORE�THAN�A�CERTAIN�
AMOUNT�FOR�THE�DISK
�OR�THAT�YOU�
MAKE�SURE�THAT�ALL�THE�
DOCUMENTATION�IS�INCLUDED�ON�THE�
DISK�

:OU�CAN�ALSO�PASS�ON�
SHAREWARE�� �BUT�NOT�ANY�
REGISTERED�COPIES�OF�PROGRAMS�� *F
�
WHEN�YOU�PAY�YOUR�SHAREWARE�FEE
�
THE�AUTHOR�SENDS�YOU�AN�IMPROVED�
VERSION�OF�THE�PROGRAM
�THEN�BE�
CAREFUL�NOT�TO�GIVE�THAT�OUT��:OU�
SHOULD�ONLY�PASS�ON�UNREGISTERED�
SHAREWARE�

�3@�-D;9>7K�DAG@6E�GB�I:3F�?GEF�
47�F:7�?AEF�6;H7DE7�5A>>75F;A@�A8�
&��7H7@��DA?�8D35F3>E�FA�
:3DBE;5:AD6�D75;F3>E�FA�6;E5AH7D;@9�
F:7�E75D7FE�A8�F:7�3@5;7@F�DG@7E
�
F:7D7�E�EGD7�FA�47�EA?7F:;@9�:7D7�
FA�EG;F�3>>�F3EF7E��&"+)��3>>�F:7�
>3F7EF�6;E=�?39E
'3"$4$"1&
7ARIOUS�1%� LIBRARIES
'IRST�OFF�THIS�MONTH� IS�'RACSCAPE
� A�
1%�FRACTAL� LANDSCAPE�GENERATOR�BY�
-EE�#ULL
� WHICH�WAS�WRITTEN� IN�"MOS�
AND�COMPILED� USING�THE�"MOS�
COMPILER�

-EE�SAYS� i *� THINK� IT� IS� BETTER�THAN�
ANY�OTHERS�CURRENTLY�IN�THE� PUBLIC�
DOMAIN��� �BRAVE�WORDS�

5HE�DISK�CONTAINS
� ACCORDING�TO�
THE�DOCUMENTATION
�JUST�ONE�SECTION�
OF�A�FULL� LANDSCAPE�DESIGN
�
GENERATION� AND�MODELLING�PACKAGE

WHICH�MAY�BE� RELEASED� INTO�THE�
PUBLIC�DOMAIN� AT�SOME�STAGE� IN�THE�
FUTURE�� 6NTIL�THEN
� ALL�WE�HAVE� IS�THE�
�%�MODELLING�SECTION�

5HE�PACKAGE�WAS� APPARENTLY�
WRITTEN� AS�AN�"�LEVEL� PROJECT�THAT�TOOK�
THREE�WEEKS�TO�COMPLETE�� �A� PRETTY�
DAMNED� IMPRESSIVE�FEAT�

-EE� IS� NOW�STUDYING�FOR�A� DEGREE�
IN�COMPUTER�SCIENCE
� BUT�HE�CANhT �BE�
A�TOTAL� PROPELLERHEAD�� ONE�OF�HIS�DOC�
FILES�HAS�THE�WORTHY�SUGGESTION�� i *F

:FEK@EL<;�FE�G8><� ���
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/�1&+$�1%"�-/,$/�*0
+UST�TO � BE�AWKWARD
� *� RATE�THE�SOFTWARE�THA T� *� REVIEW� IN�TWO�
DIFFERENT�WAYS
� DEPENDING�ON�WHAT� IT � IS�� %ISK�MAGAZINES
�
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#ECAUSE�'RACSCAPE�DOESN�T�MULTI�TASK
�
HOWEVER�THIS�SAMPLE� IMAGE�SHOULD�GIVE�
:FEK@EL<;�=IFD�G8><����

YOU� LIKE�THE� LANDSCAPE�PICCIES�OUTPUT�
BY�'RACSCAPE
� TRY�GETTING�AWAY�FROM�A�
SCREEN� AND� LOOKING�AT�SOME� REAL�
ONES
� THEYhRE�MUCH�MORE�BELIEVABLE���
/ICE�ONE�

5HE�PROGRAM�USES� %&.�FILES�
%&.� IS�SHORT�FOR�%IGITAL� &LEVATION�
.ODEL
� AND� IS�A�FILE�WHICH�CONTAINS�
INFORMATION� ABOUT�THE�FORMATION� OF�A�
LANDSCAPE�� 5HE� LANDSCAPES�CAN�BE�
CREATED�MATHEMATICALLY
� USING�FRACTAL�
MATHS
� OR�THEY�CAN� BE�CONSTRUCTED�
FROM� REAL� DATA� ABOUT�REAL�
LANDSCAPES�

0NCE�A� %&.�HAS�BEEN�GENERATED�
OR�LOADED
� 'RACSCAPE�CAN�CREATE�A�
COLOURMAP
�WHICH� IS�A�FILE�THAT�
PROVIDES�COLOURING�FOR�THE� LANDSCAPE��
4ETTING�THINGS� LIKE�CAMERA�ANGLES�
THEN�ALLOWS�THE�PROGRAM� TO� RENDER�
THE� FINAL� IMAGE�

5HE�GENERATION�OF�LANDSCAPES�ON�
SCREEN�CAN�TAKE�SOME�TIME�� �THE

�%90;;,5�(:�(5���
3,=,3�7961,*;�05�;/9,,�
>,,2:
��9(*:*(7,�0:�
(�79,;;@�0479,::0=,�

-,(;�

DOCUMENTATION�ESTIMATES�THAT�A�����
BY����� LANDSCAPE�WILL�TAKE�ABOUT����
MINUTES�TO�CREATE�� 0N�THE�OTHER�
HAND
�THE� PROGRAM�HAS� SOME�
POWERFUL� FEATURES�BUILT� IN� � �SUCH�AS�
THE�ABILITY�TO� KEEP�ALL� THE�DATA� IN�
3".
�TO�SAVE�TIME�DURING�THE�
PROCESSING�

'RACSCAPE�HAS�A� 8STA�STYLE�
INTERFACE�� � INDEED
� -EE�THANKS�7IRTUAL�
3EALITY�-ABS�FOR�THE� 7ISTA�SERIES�OF�
PROGRAMS
� AND� SUGGESTS�THAT�IF�YOU�
LIKE� HIS� PROGRAM
�YOU�GO�OUT�AND� BUY�
7ISTA1RO�� *T�S�EASY�TO�USE
� AND�A�FAIR�
AMOUNT�OF�THOUGHT�HAS�CLEARLY�GONE�
INTO�THE�USER�INTERFACE�

%IALOG�BOXES�ARE�CLEAR�AND

*� CAN�T�GRAB�ANY�OF�THE�DIALOG�BOXES
�
YOU�AN� IDEA�OF�ITS�CAPABILITIES

UNCLUTTERED�AND
� EXCEPT�FOR�
OCCASIONAL� CONFUSION�AS�TO�EXACTLY�
WHERE�TO�CLICK�TO�CHANGE�A�
PARAMETER
� THE�PROGRAM�SHOULD�
PROVIDE�NO�PROBLEMS�FOR�ANYONE�
WHO�S�USED� ANYTHING�CREATED� IN�
".04�BEFORE�

0VERALL
� 'RACSCAPE�IS� A�VERY�
IMPRESSIVE�PIECE�OF�WORK�� *� HAVE�A�
COUPLE�OF�CRITICISMS
� BUT�THEYhRE�NOT�
REALLY�AIMED�AT�-EEhS�WORK�� �MORE�
THE�".04�CREATION�ENVIRONMENT��5HE�
PROGRAM�DOESNhT�MULTITASK�� �AT� LEAST

*�COULDN�T�RETURN� TO�THE�8ORKBENCH

#5+@� 
��� �$���� ��$" �&��� ��!&�%��� �!�� �'�'�

�5+@� 5��� %��$��&&��

#;+=� 5��� ������ #$��'��� �!�� �'�'�� !7�� ��

#5+@� A��� $� ��'�

#5+@� ���� $ �  � � ' �� �

F���(�3��� ������ �� �������������

5HE�%ESKTOP�)ARPSICHORD�3ECITAL�S�EASY�MENUS�MEAN�THAT�EVEN�THE�COMPLETE�
"MIGA�NOVICE�CAN� LISTEN�TO�THE�MUSIC

SCREEN� AFTER� IT�WAS� RUNNING�� �AND� *�
HATE�THE�".04�FILE�SELECTOR�DIALOG��
)OWEVER
� IF�YOU�WANT�A�FRACTAL�
LANDSCAPE�GENERATOR
� *� STRONGLY�
SUGGEST�THAT�YOU�GET�HOLD�OF�THIS�
PROGRAM�

-EE�HAS�SENT� IT�TO�A�NUMBER�OF�
1%� LIBRARIES
� INCLUDING����#IT�
SOFTWARE�AND�1%4OFT
� SO� IT�SHOULD�BE�
APPEARING� IN�THEIR�CATALOGUES� REAL�
SOON� NOW��"ND� *�JUST�HOPE�THAT�-EE�
CONTINUES� IN� THIS�VEIN�� �HIS�DOC�FILES�
SUGGEST�THAT�HEhS� LIKELY�TO�START�WORK�
ON�A����BIT� RENDERING�PACKAGE�WHEN

/"3&"4"!�1%&0�*,+1%
>>>�!����� !����!� !�>>>

'RACSCAPE

%ESKTOP�)ARPSICHORD

.YSTERIES�OF�3UNES

'RAC

1OWER�5EXT

"N�EXCELLENT�8STA�STYLE�FRACTAL� LANDSCAPE�
GENERATOR�� #ELIEVE� IT�OR�NOT
� THIS�ONE�WAS�CREATED�
AS�PART�OF�AN�"� LEVEL� PROJECT�AND�HAS�NOW�MADE� ITS�
WAY�ON� TO�THE�1%�SCENE�

8ELL�WRITTEN�MUSIC�DISK�� � IDEAL�FOR�ANYONE�WITH�AN�
INTEREST�IN�HIGH�CLASS�MUSIC�ON�THE�"MIGA�

%ISCOVER�THE�SECRETS�OF�THE�ANCIENTS�� �DEFINITELY�
ONE�FOR�THE�/EW�"GE�FANATICS�AMONGST�YOU���

'ANTASY�3OLE�PLAYING�"DVENTURE�$REATOR�� �IF�YOU�VE�
GOT�AN� IDEA�FOR�A�GAME
�THIS�COULD�BE�JUST�WHAT�YOU�
NEED�TO�PUT�YOUR�IDEAS� INTO�ACTION�� .AKES� LIFE�EASY�
FOR�ANY�BUDDING�ROLE�PLAYING�GAME�WRITERS�

*MPRESSIVE�WORD� PROCESSING�POWER�FOR�NEXT�
TO�NOTHING�� *T�S�POWERFUL
� IT�S�FAST�
AND� PROBABLY����OR����TIMES�CHEAPER�THAN�A�
COMMERCIAL� OFFERING�� 1ACKED�WITH� FEATURES�

����!����� !���
.EGA�4TATION 5HE� iCOMPLETE�� $-*�WORK�STATION��"�COLLECTION�OF�

UTILITIES�FOR�YOUR�MACHINE�

$�COMMANDS���FONTS� $OLLECTION� OF�NEW�AND� REPLACEMENT�$-*� COMMANDS�

8#ASE .INI� DATABASE�WHICH� CAN�BE�ACCESSED�FROM�THE�
8ORKBENCH� SCREEN�

HEhS�GOT�THE�TIME
� AND�JUDGING�BY�HIS�
WORK�TO�DATE� IT�WILL� BE�A�PROGRAM�WELL�
WORTH� SEEING�
1ROGRAM�RATING�������������������������� � �� �

%&4,501�)"314*$)03%�
3&$*5"-
#Y�3OB�#AXTER
"VAILABLE�FROM�VARIOUS�1%�LIBRARIES
:OU�MAY�REMEMBER�THAT� *� REVIEWED�
$LASSIX��
� A�DISK�OF�MUSIC� BY�3OB�
#AXTER
� IN� THE�"UGUST������EDITION�OF�
"MIGA�4HOPPER��8ELL
� 3OB�HAS�
DROPPED�ME�A� LINE�TO� LET�ME�KNOW�
ABOUT�HIS� LATEST�DISK
� THE�%ESKTOP�
)ARPSICHORD�3ECITAL�� 5HIS� IS�THE�TENTH�
MUSICAL� DISK�THAT�3OB�HAS�PUT�
TOGETHER�	$LASSIX���WAS� IN�FACT�THE�
FIRST

� AND�VERY�GOOD� IT� IS�TOO�

6NLIKE� 3OBhS�EARLIER�MUSICAL�
EFFORTS
�THIS�DISK�CONCENTRATES�ON�
ONE� INSTRUMENT�� �THE�HARPSICHORD��

�"/,�+0:2�05*3<+,:�(�
:,;�6-�56;,:�65�/6>�
;/,�4<:0*�>(:�
*9,(;,+��

AND� HE�HAS�COLLECTED� TOGETHER�SIX�
PIECES�WRITTEN�FOR�THAT� INSTRUMENT��
5HESE�COMPRISE�THREE�BY�#ACH
�TWO�
BY�3AMEAU�AND�ONE�BY�4CARLATTI�� 0F�
THE�#ACH� PIECES
� ONE� IS� IN� TWO�
MOVEMENTS�AND�ONE�� �THE� *TALIAN�
$ONCERTO�� �HAS�THREE�

5HE�HARPSICHORD� SOUND�USED�TO�
PLAY�THE�MUSIC� IS� REALLY�RATHER�GOOD�
*T�STILL� SOUNDS�SLIGHTLY�ELECTRONIC
� BUT�
THAThS� ALMOST� IMPOSSIBLE�TO�AVOID��
$ERTAINLY
�GIVEN�THAT� IT�S�ONLY� LIKELY�TO�
BE�PLAYED�THROUGH�A�MONITOR�OR�57�
SPEAKER�ANYWAY
� IT hS�TOTALLY�
ADEQUATE�� 4ELECTING�THE�MUSIC� IS� A�
SIMPLE�MATTER�OF�CLICKING�ON�THE�
REQUIRED� PIECE�� �OR
� IF�YOU�WANT�A�
WHOLE� RECITAL
� CLICKING�ON�THE� gPLAY�ALLh�
BUTTON�

:FEK@EL<;�FE�G8><����
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IS�WRITTEN� IN� COMPILED�".04
� AND�
SEEMS�TO� HAVE�ALL� THE�FEATURES�THAT�
MOST�PEOPLE�WILL�WANT�

6NLIKE�MANY�WORD� PROCESSORS�
THESE�DAYS
� 1OWER�5EXT�DOESNhT�
PROVIDE�A�8:4*8:(� 	WHAT�YOU� SEE� IS�
WHAT�YOU�GET
�DISPLAY�ON� THE�SCREEN��
*NSTEAD
� THE�TEXT� IS�DISPLAYED�8ITH� NO�
JUSTIFICATION
� STYLE�OR�WHATEVER�� /OW


DIFFERENT�PEOPLE� PREFER�DIFFERENT�
METHODS�OF�WORKING
� BUT�THE� BIG�
ADVANTAGE�OF�NON�STYLED� TEXT�DISPLAY�
IS�THAT� IT�TENDS�TO�BE�FAR�FASTER�TO�GET�
AROUND�A�DOCUMENT
� AND� INSERTING�
WORDS�DOESNhT� LEAVE�YOU�WAITING
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WHILE�THE�PROGRAM�CALCULATES�WHAT�TO�
DO�WITH� THE�WORD�WRAPPING� IN� THE� REST�
OF�THE�PARAGRAPH�� *N� AN� IDEAL�WORLD
� A�
WORD� PROCESSOR�WOULD� DISPLAY�TEXT�
FORMATTED�ON�SCREEN
� EXACTLY�AS� IT�WILL�
PRINT�OUT�� �AND� IT�WOULD� DO�THIS�WITH�
NO�SPEED� PENALTY�� 4ADLY
� THIS�AINhT�
THE� REAL�WORLD
� AND�(ARYhS�METHOD� IS�
A� REASONABLE�COMPROMISE�

5O�FORMAT�A�DOCUMENT�� �DEFINE�
THAT�PARAGRAPHS�ARE�JUSTIFIED
�WORDS�
ARE�BOLD� ITALIC�AND� SO�ON�� �YOU�HIT�THE�
&SCAPE�KEY�AND�THEN�ENTER�A� SHORT�
WORD
� KNOWN� AS�AN�EMBEDDED�
COMMAND��5HIS�TOOK�ME� RIGHT�BACK�TO�
MY�DAYS�OF�WORDPROCESSING�ON� THE�
##$�.ICRO
� AND� *�WAS�SOON� AT�HOME�
USING�THE�COMMANDS�� 6NTIL�YOU� CAN

REMEMBER�ALL� THE�COMMANDS
� IThS�A�
GOOD� IDEA�TO�PRINT�OUT�THE�MANUAL�
AND� LEAVE� IT�OPEN� AT�THE� RELEVANT�
PAGE��:OU�LL� SOON� HAVE�NO�PROBLEM�
WITH�THE�GENERAL� ONES
� THOUGH�� gLEFTh�
LEFT�JUSTIFIES�TEXT
� g*MAR�Nh� SETS�THE�
LEFT�MARGIN�AT�COLUMN� gNh� AND�SO�ON��
5HE�PROGRAM� SENDS�OUTPUT�TO�THE�
STANDARD� 135�� PORT
� SO�YOU�LL� HAVE�TO�
HAVE�THE�CORRECT�PRINTER�DRIVER�SET�UP�
IN�YOUR�8ORKBENCH�1REFERENCES��:OU�
CAN�EMBED� PRINTER�CONTROL� CODES� IN�A�
DOCUMENT
� SO�THERE�ARE� NO�PROBLEMS�
ACCESSING�YOUR�PARTICULAR�PRINTERhS

SPECIAL� FEATURES�
4O�FAR
� THE�PROGRAM� APPEARS�

MERELY�VERY�GOOD�� #UT� IT hS�THE�EXTRAS�
THAT� REALLY�MAKE� IT�AN� OUTSTANDING�
OFFERING�� 'OR�STARTERS
� UNLIKE�MANY�
OTHER�1%
� SHAREWARE�AND� LICENSEWARE�
WORD� PROCESSORS
� 1OWER�5EXT�COPES�
WITH� THINGS� LIKE�HEADERS�AND�FOOTERS�
WITH� EASE�� *T�CAN�MAIL� MERGE�WITH� A�
STANDARD�"4$**� FILE�� *T�AUTOMATICALLY�
SIZES� ITS�SCREEN� FOR�1"-�OR�/54$�
"MIGAS�� *T�HAS� AN�AUTO�SAVE�FEATURE�
WHICH� SAVES�THE�FILE�YOU�RE�WORKING�
ON�TO�DISK�AT�REGULAR�INTERVALS�

0NE�REALLY�NEAT�FEATURE� IS�THE�
gDOUBLE�SIDED� PRINTINGh� OPTION��8HEN�
THIS� IS�SELECTED
� ODD�NUMBERED�
PAGES�ARE�PRINTED� FIRST
� THEN�YOU�ARE

PROMPTED�TO�TURN�OVER�YOUR�PAPER�AND�
THE�EVEN�NUMBERED�PAGES�ARE�
OUTPUT��5HIS�WAY
� YOUR�DOCUMENTS�ARE�
OUTPUT�DOUBLE�SIDED
�WITHOUT�HAVING�
TO�SWAP�EACH� PAGE��"ND
� OF�COURSE
� IT�
MEANS�THAT�PEOPLE�USING�CONTINUOUS�
PAPER�CAN�ALSO�GET�DOUBLE�SIDED�
OUTPUT�

.OVING�ABOUT�THE�DOCUMENT� IS�
EASY�� AS�WELL� AS� USING�THE�CURSOR�
KEYS
� A� SCROLL� BAR�ON�THE� RIGHT�HAND�
SIDE�OF�THE� SCREEN�DISPLAYS�YOUR�
CURRENT�POSITION� IN�THE� FILE
� AND� THE�
MOUSE�CAN� BE� USED�TO�MOVE�THE�
gTHUMBWHEELh� TO�A�NEW�POINT��$LICKING�
ON�A�CHARACTER�WITH� THE�MOUSE�
MOVES�THE�CURSOR�TO�THAT�CHARACTER�
	UNLIKE�AT� LEAST�ONE�OTHER�1%�
OFFERING
�WHERE�CLICKING�WITH� THE�
MOUSE�HAD�NO�EFFECT�ON�THE�CURSOR�AT�
ALL
�

5HERE� IS�A� BUILT�IN� SPELLING�
CHECKER� IN� THE�PROGRAM
� AS�WELL� AS�A�
WORD�COUNT�FACILITY�� #OTH�WORK�FAST
�
AND�THE� SPELLING�CHECKER�DISPLAYS�
THREE� LINES�OF�TEXT�WHENEVER�A�
SUSPECT�WORD� IS�DISCOVERED� � �SO�YOU�
CAN�SEE�THE�CONTEXT�THAT�IT�S� USED� IN��
:OU�CAN
� OF�COURSE
� ADD�WORDS�TO�THE�
DICTIONARY
� AND�THE� PROGRAM�CAN�
SUGGEST�ALTERNATIVES�TO�ANY�MISSPELT�
WORD�� *F�YOU�DONhT�WANT�TO�ADD� A�WORD�
TO�THE�DICTIONARY�BUT�YOU�DONhT�WANT�
TO� HAVE�THE� CHECKER�STOP�EACH� TIME� IT�
FINDS� IT
� SELECT� g *GNOREh� AND� IT�WONhT�
BE�FLAGGED� AGAIN�DURING�THE�CHECK�

'UNCTION�KEYS�CAN� HAVE�STRINGS�
ASSIGNED� TO�THEM�	g:OURS�FAITHFULLYh�
AND�SO�ON

� AND� THESE�CAN�BE�SAVED�
SO�THAT�THEY�ARE� AVAILABLE�THE�NEXT�
TIME�YOU� RUN� THE� PROGRAM��5HE� 'IND�
COMMAND�WORKS� FORWARDS�OR�
BACKWARDS�THROUGH� THE�DOCUMENT
�
AND�CASE�SENSITIVITY�IS�SWITCHABLE�

"LTHOUGH� THE� PROGRAM�USES� ITS�
OWN�FORMAT�TO� SAVE�DOCUMENTS�
	DENOTED� BY�THE� g �1595h� SUFFIX�ADDED�
TO�FILES

� IT�CAN�SAVE�AND� LOAD�"4$**�
DOCUMENTS��5WO�VERSIONS� ARE�
SUPPLIED�� ONE�FOR����,�MACHINES
�
WHICH� CAN� HANDLE�FILES�OF�UP�TO�����
LINES� AND�WHICH�DOESNhT�CONTAIN� THE�
SPELLING�CHECKER
� ONE�FOR�MACHINES

WITH� �.B�OR�MORE�OF�3".
�WHICH� CAN�
HANDLE�UP�TO��
���� LINE�DOCUMENTS��
5HE����� LINE� RESTRICTION� IN�THE����,�
VERSION� COULD� PROVE�A� PROBLEM�FOR�
ANYONE�TRYING�TO� PRINT�OUT�THE�
DOCUMENTATION� � �THE�MANUAL� IS� �����
LINES� LONG
� SO�YOU�D�HAVE�TO� USE�
SOME�OTHER�TEXT�VIEWING�UTILITY�SUCH�
AS�.UCH.ORE�

*�COULD�GO�ON�AND�ON�ABOUT�1OWER�
5EXT�	*� ALREADY�HAVE�
�� *T�REALLY�IS�A�
REMARKABLY�POWERFUL
� FAST�AND�WELL�
THOUGHT�OUT�PIECE�OF�SOFTWARE�AND
�
YET�AGAIN
� PROVES�THAT�".04� IS�A�
DEVELOPMENT�SYSTEM�CAPABLE�OF�
MUCH�MORE�THAN�JUST�CREATING�GAMES��
*F�YOU� HAVE�A�NEED� FOR�A�WORD�
PROCESSOR
� *� STRONGLY�SUGGEST�THAT�
YOU� CHECK�OUT�1OWER�5EXT�BEFORE�YOU�
SPEND����OR����TIMES�AS�MUCH�ON� A�
gCOMMERCIALh� OFFERING�� *N� FUTURE
� *hM�
LIKELY�TO�BE�USING� IT�RATHER�THAN�ANY�
OTHER�WORD� PROCESSOR�ON�MY�MACHINE
� � ITS�ELEGANCE�AND� RANGE�OF�FEATURES�
MUST�BE� SEEN� TO�BE�BELIEVED��(ET� IT�
NOW�
1ROGRAM� RATING���������������������� �� ���

!&0(�*�$�7&+"0
4$"//&3�ISSUE��
*T�S�TIME�FOR�THE�CUSTOMARY� ROUND�UP�
OF�DISK�MAGAZINES�AGAIN
� STARTING�
WITH� 4CANNER�ISSUE��
� FROM�5ELESCAN�
$OMPUTER�4ERVICES�

4CANNER�COMES�ON�TWO�DISKS
�
AND�AUTO�BOOTING�WITH�THE�FIRST�ONE�
PRODUCES�A� LOADING�SCREEN
� SOME�
MUSIC�AND� THE�CUSTOMARY� gPRESS� RIGHT�
MOUSE�BUTTON� TO�ACTUALLY�SEE�
SOMETHING�USEFULh�MESSAGE�� 5O�BE�
FAIR
� THE� LOADING�SCREEN� IS�ACTUALLY�
QUITE�GOOD
� BUT�THEY�DO�GET�A� BIT�
MONOTONOUS�AFTER�A�WHILE���

&NTERING�THE�MAIN� PROGRAM�
PRODUCES�THE�STANDARD�MENU� SYSTEM�
USED� BY�MANY�DISK�MAGAZINES�THESE�
DAYS
� AND� READING�THE�MENU� ITSELF�
SHOWS�THAT�ONCE� AGAIN
�5ELESCAN� HAS�
PACKED� LOADS�ON� TO�THE�DISKS�

'OR�THE�FIRST�TIME�THAT� *hVE�SEEN
�
4CANNER�HAS� A� gGROWN� UPSh� SECTION��
5HIS�CONSISTS�OF�THREE�PICTURES�AND�
SOME�JOKES
� AND�ALL� FOUR�ARE�
PASSWORD�PROTECTED�� $LUES�TO�THE�
PASSWORDS�ARE� HIDDEN� ELSEWHERE� IN�
DOC�FILES�ON� THE�DISK
� BUT� IT�WOULDNhT�
TAKE�THE�AVERAGE� ���YEAR�OLD� TOO� LONG�
TO�FIND�THEM� 	ABOUT�AS� LONG�AS� IT�TOOK�
ME
� ACTUALLY
�� 0N�THE�OTHER�HAND
� THE�
PICS�ARENhT�PARTICULARLY�BAD�� �ONE� IS�
QUITE�FUNNY
� ACTUALLY�� *T�S� UP�TO�YOU�
WHETHER�YOU�WANT�YOUR�KIDS�TO�SEE�
THEM��"�SURPRISING�DECISION� TO�PUT�
THIS�TYPE�OF�STUFF�ON� THE�DISK
� THOUGH�

5HE�&DITORIAL� ON�THE�DISK� IS�
WRITTEN� IN� /ORMANhS� INIMITABLE� STYLE
�
AND� IS�NICELY� READABLE�� *ThS�
INTERESTING�TO� READ� &DITORIALS�WRITTEN�
BY�PEOPLE�WHO�CAN�WRITE� RATHER�MORE�
PERSONAL� STUFF�THAN�WE�CAN� IN�
NEWSSTAND�MAGAZINES�� �AND� /ORMAN�
CERTAINLY�SEEMS�TO�BE�HAVING�A� ROUGH
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�THE�BOX�TIT LE � ISNhT �A� REFERENCE�TO������COLOUR�"MIGA�SCREEN�MODES�
8E�RE�TALKING�"MATEUR�3ADIO�HERE��5HE�PEOPLE�AT�"ARDVARK�1%�HAVE�A�TOTAL�
OF����)AM�RADIO�DISKS�IN�THEIR�COLLECTION
�AND�THEY�VE�SENT�ME�HALF�A�DOZEN�
TO�REVIEW�

6NFORTUNATELY
� ALMOST�OF�THE�PROGRAMS�ARE�WRITTEN� IN�"MIGA#"4*$
�WHICH�
MEANS�THAT�PEOPLE�WITH�"����1LUSES�AND�"���S�WON�T�FIND� THEM�OF�MUCH�
USE�� �"MIGA#"4*$�WASNhT �SHIPPED�WITH� THOSE�MACHINES��5HOSE�WHO�HAVE�A�
COPY
� THOUGH
� ARE� LIKELY�TO�FIND�SOMETHING�OF�INTEREST�ON�AT� LEAST�ONE�OR�TWO�
OF�THE�DISKS�� 'OR�EXAMPLE
� THERE� IS� AN� 355:�PROGRAM�FOR�ANYONE�WITH� A�
,AMTRONICS�656� INTERFACE
� A�PROGRAM�TO�OUTPUT�.ORSE�AT�A�USER�DEFINED� RATE
�
A�CONTEST� LOGGING�PROGRAM�AND�SEVERAL� OTHERS�ON�DISK�)������ )�����HAS�A�
1ACKET�3ADIO�DRIVER�FOR�5/$S� LIKE�THE� ,1$��
�1,��
� 1,����AND� ,AMTRONICS�
*F�THIS�SOUNDS� LIKE�THE�SORT�OF�THING�THAT�YOU� SPEND�YOUR�TIME�WISHING�YOU�
HAD
�DROP�"ARDVARK�A� LINE� AT����$UMBERLAND�3OAD
� -OUGHBOROUGH
�
-EICESTERSHIRE�-&���0%&�FOR�A�FULL� CATALOGUE�
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4CANNERhS�FAMILIAR�MENUING�SYSTEM�MEANS�THAT�FILES�ARE�EASY�TO�ACCESS��"S�
YOU�CAN�SEE
�THERE�S�QUITE�A� LOT�ON�OFFER�THIS�MONTH
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TIME�OF�IT�AT�THE�MOMENT��5HERE�ARE�
ALSO� REVIEWS�OF�VARIOUS�1%�AND�
COMMERCIAL� PROGRAMS
�JOKES
�GENERAL�
INFORMATION
� LETTERS
�MUSIC�AND�SO�
ON
� ALONG�WITH� A�CATALOGUE� LISTING�OF�
'RED� 'ISH�DISKS�����TO�����AND�A�
GOOD� RANGE�OF�1%�AND�SHAREWARE�
PROGRAMS�ON�DISK�TWO�� 5HESE� INCLUDE�
A� RATHER�PRIMITIVE�SPREADSHEET
� 5EXT�
&NGINE� V�
� 45%�*NDEX�����	A� PHONE�
CODE�FINDER�WHICH�WILL� SEARCH� FOR�A�
TOWN�S�CODE
� OR�FOR�THE�TOWN�WHICH

HAS�A� SPECIFIC�CODE
�AND�SEVERAL�
OTHERS
� PLUS�SOME�GRAPHICS� FILES� AND�
GAMES�

&VEN� IF�YOU�DON�T� LIKE�THE�CONCEPT�
OF�DISK�MAGAZINES
� 4CANNER�IS� ALWAYS�
GOOD�VALUE�FOR�MONEY�JUST�BECAUSE�OF�
THE� RANGE�OF�PROGRAMS� IT�CONTAINS�
5HE�FACT�THAT�THE�EDITORIAL� CONTENT� IS�
USUALLY�GOOD� IS�AN� ADDED� BONUS�

4CANNER�IS�BI�MONTHLY
� AND� COSTS�
^�����PLUS���P�POSTAGE�AND�
PACKAGING��"NNUAL� SUBSCRIPTIONS�COST�
^����.AKE�CHEQUES� PAYABLE�TO�/�
+ORDAN
� AND�WRITE�TO�5ELESCAN�
$OMPUTER�4ERVICES
� )ANDSWORTH�
3OAD
� #LACKPOOL� ':L��3'�� $REDIT�CARD�
ORDERS� ARE�ACCEPTED� FOR�YEARLY�
SUBSCRIPTIONS�
7ALUE�FOR�MONEY���������������������� � �� �

".*("."(�7OL��
"MIGAMAG�IS�A� RATHER�YOUNGER�
PUBLICATION� THAN�4CANNER� �IT hS�ONLY�
TWO� ISSUES�OLD�� 3ATHER�THAN� USING�A�
MENU�SYSTEM
�YOU�MUST�BOOT�FROM�A�
8ORKBENCH� DISK�BEFORE�YOU� CAN�
ACCESS�THE� FILES
�WHICH�ARE�ALL�
DOUBLE�CLICKABLE� IN� THE� STANDARD�
MANNER��"FTER
� THAT� IS
� YOUhVE� ISSUED�
AN� gASSIGNh� COMMAND�FROM�THE�
&XECUTE�MENU�OPTION�OR�FROM�A�$-*��
"PPARENTLY�THE� NEXT� ISSUE�WILL� BE�
AUTOBOOTING��5HERE� IS�VERY�LITTLE�
EDITORIAL� CONTENT
� AND�MOST�OF�THE� ��
DISKhS�CONTENTS�� �IT� IS����PER�CENT�
FULL
�WITH� ONLY���,�OF�FREE�SPACE�� �
TAKEN� UP�WITH� PROGRAMS��5HERE�S� A�
BACKGAMMON�GAME
� THE�OBLIGATORY�
VIRUS�CHECKER
� A�PROGRAM�CALLED�
$ALC,EY
�WHICH� IS�A�MEMORY�RESIDENT

FOUR�FUNCTION� CALCULATOR� INVOKED�BY�
HITTING�<"LT>��
� #EZ4URF
� A� PROGRAM�FOR�
PRODUCING�BEZIER�SURFACES�OF�
REVOLUTION� 	IT�SAYS� gERE
�AND�SEVERAL�
OTHERS��5HE�COLLECTION� ISNhT �AS�GOOD�
AS�SOME�THAT� *�VE� SEEN
� BUT� IT� IS�STILL�
WORTH�THE�^�����THAT�THE�DISK�COSTS��
.AKE�CHEQUES�PAYABLE�TO�1�#�
4TANLEY�AND�SEND� THEM�TO�HIM�AT�
���� ,ESTEVEN� 3OAD
�4TAMFORD
� -INES�
1&�� �44��5HINKS�� ISNhT�.AGGIE� NOW�
KNOWN�AS�THE�3IGHT�)ONOURABLE� -ADY�
5HATCH� OF�,ESTEVEN �)MMM���
7ALUE� FOR�MONEY���������������������� � ���

5%)� *SSUE��
*� REVIEWED� THE�1%� ISSUE�OF�5%)�A�
COUPLE� OF�ISSUES�AGO
� SO� *� THOUGHT�
THAT� *� SHOULD� NOW� LOOK�AT�A� gREAL�
ISSUEh ��"NDREW�8OODS
� ONE�OF�THE�
CREATORS�OF�THE� PROGRAM
�WROTE�TO�TELL�
ME�THAT�SOME�OF�MY�COMPLAINTS� HAD�
BEEN� ADDRESSED� � �AND
� SURE�ENOUGH
�
WHEN� *� ACCESSED� �"BOUT�THE�MUSICh� A�
MESSAGE�MARKED� gBY�THE�WAY
�"MIGA�
4HOPPER
h� INFORMED�ME� THAT� *� CAN�
TOGGLE�THE�MUSIC�ON� AND�OFF�AT�WILL��
*ThS� NICE�TO�SEE�THAT�SOMEONE� TAKES�
SOME� NOTICE�OF�WHAT� *�WRITE�

5%)�HAS�AN� INTERESTING�WAY�OF�
ACCESSING�FILES�� A� LOGO�SCREEN�
APPEARS
� AND�CLICKING�THE� RIGHT�
MOUSE�BUTTON� BRINGS� UP�A�FLOATING�
MENU�WHEREVER�THE�CURSOR� IS
�WITH�
THE�ARTICLES� LISTED��"�NEAT� IDEA�� 4OME�
OF�THE�EDITORIAL� HAS� gHOT�BUTTONS���
THAT� IS
� CLICK�ON�A�WORD�AND�YOUhRE�
TAKEN�TO�THAT�SECTION�� *� CLICKED�ON�THE�
WORD� gGRAPHICS�� AND�WAS�PRESENTED�
WITH� A�COUPLE� OF�STUNNING�DIGITISED�
PICTURES��"GAIN
� A� NEAT� IDEA� INDEED�

0N�THE�DISK
� APART�FROM�THE�
EDITORIAL
� ARE� A�COUPLE�OF�UTILITIES
�
INCLUDING�ONE�CALLED�
(RAPHIC8ORKSHOP
�WHICH�ONLY�RUNS�ON�
THE�1$�OR�1$�EMULATORS�� 2UITE�WHAT�
THIS� IS� DOING�ON�AN�"MIGA�DISK�MAG� IS�
A�TAD�BEYOND�ME���� 4TILL
� OTHER�
UTILITIES� ARE�CUSTOM�WRITTEN� FOR�THE�
DISK
� RATHER�THAN�JUST�GRABBED� FROM�
1%� LIBRARIES
�WHICH�MAKES�A�NICE�
CHANGE�

5HE�TEXT� IS� ATTRACTIVELY�PRESENTED
�
WITH� NICE� HEADERS�TO�EACH� SECTION�
'OR�A� SLIGHTLY�DIFFERENT�APPROACH� TO

DISK�MAGAZINES
�WHY�NOT�CHECK�OUT�
5%)�ISSUE���� *hM� LOOKING�FORWARD� TO�
SEEING�THE� NEXT�ONE�� �IF�IT�KEEPS�
IMPROVING�AT�THE�CURRENT�RATE
� IT� REALLY�
WILL� BE� STUNNING�

5%)�ISSUE���COSTS�^���.AKE�
CHEQUES� PAYABLE�TO� g5%)�
� AND� SEND�
THEM�TO�"NDREW�8OODS
� 5%)�
MAGAZINE
� ��8ESTWOOD�(ARDENS
�
4CARBOROUGH
� /ORTH�:ORKSHIRE�
7ALUE�FOR�MONEY���������������������� � �� �

.&("�45"5*0/
'IVE�4TAR�1%�DISK�6���
.EGA�4TATION�BILLS� ITSELF�AS� gTHE�
COMPLETE�$-*�WORKSTATIONh �� *ThS�AN�
"����1LUS�DISK
� ALTHOUGH�AN�"����
VERSION� IS�APPARENTLY� gNEARLY�
COMPLETEh �� *T�WAS�COMPILED�BY�
SOMEONE�CALLED�3ALPH
�WHOSE�DOC�
FILES�CAUSED�ME�A�CHUCKLE� OR�TWO�� HE�
NOTES�THAT�SOME�OF�THE� PROGRAMS�ARE�
SHAREWARE
� AND�ASKS�THAT�WE� gPLEASE�
SEND� A� %ONATION� TO�THE�APPROX�
AUTHOR�h� &R���� HOW�CAN�YOU�BE�
APPROXIMATELY�THE� AUTHOR�OF�
SOMETHING 

0N� BOOTING
� THE�STANDARD�
8ORKBENCH� APPEARS
�WITH� PROBABLY�
THE�MOST�HIDEOUS�PALETTE�OF�COLOURS�
*hVE�EVER�SEEN�� &VEN� THE�MENUS� HAVE�
NASTY�GRADUATED�TINTS� ON� THEM�

0NE� SLIGHTLY�WORRYING�THING� IS�THAT�
THE�3".�DISK�DOESNhT�AUTOMATICALLY�
APPEAR�ON� BOOT�UP��"ND� THE�FACT�THAT�
"BOUT���� TELLS�ME�THAT� *hM�USING�
VERSION� ����OF�8ORKBENCH�DOESN�T�FILL�
ME�WITH�ENORMOUS�CONFIDENCE�

"NYWAY
� AT�THE�HEART�OF�.EGAc
4TATION� IS�4*%�**
�WHICH� IS� USED� AS�
THE�MAIN� NAVIGATION� TOOL��5HE�OTHER�
UTILITIES� INCLUDED� ARE�;ERO� ***
� A�VIRUS�
KILLER�� 'IXDISK
� A�DAMAGED�DISK�
SALVAGE�UTILITY��4CREEN9
� A�SCREEN�
GRABBER��%ISK9
� A�FILE�EDITOR��/EWZAP
�
A�HEXADECIMAL� PROGRAM�EDITOR��
1OWER1ACKER
� A�FILE�COMPRESSOR��
'LASHDISK
� A� UTILITY�TO�SPEED� UP�DISK�
ACCESS��%$OPY
� A�DISK�DUPLICATOR��
AND� *CON�MASTER
� AN� ICON�EDITOR�
8HILE�THESE�ARE�ALL� REASONABLE�
UTILITIES� IN� THEIR�OWN� RIGHT
� *� HAVE� TO�
SAY�THAT� *� FOUND�THE�COLLECTION�A� LITTLE�
UNINSPIRED�� 0,
� 4CREEN9�WILL� LET�YOU�
GRAB� IMAGES�FROM�SOME�PROGRAMS�
WHICH� ARENhT�OTHERWISE� HAPPY�ABOUT�
SCREENGRABS�� �EVEN� SOME�NONE��
MULTITASKING�GAMES�� �BUT� IS� IT� REALLY�
NECESSARY�ON�A�DISK�OF�UTILITIES � *�
CANhT�BELIEVE�THAT�MANY�PEOPLE�WHO�
WILL� BUY�THIS�DISK�WILL� HAVE�MUCH� USE�
FOR�A� SCREENGRABBER�

"NYONE� gADVANCEDh� ENOUGH�TO�
WANT�THIS�SORT�OF�THING� IS� LIKELY�TO�
HAVE�THEIR�OWN�FAVOURITE�COLLECTION�OF�
UTILITIES� ALREADY��"ND� THE�SAME�GOES�
FOR�/EWZAP�

5O�BE�HONEST
�8ORKBENCH�
REPLACEMENTS� LIKE�THIS� ARE�GETTING�
MORE�AND�MORE�COMMON
� AND�MORE�
AND�MORE�MEDIOCRE�� *F�YOU�WANT�A�
gSTARTER�KITh� OF�UTILITIES
� THERE�ARE�FAR�
BETTER�OFFERINGS�OUT�THERE�� �AND�THEY

DONhT�HAVE�NAUSEATING�COLOUR�
SCHEMES�BUILT� IN�
7ALUE�FOR�MONEY���������������������� � �� �

$��$0.."/%4�"/%�
'0/54
1%�4OFT�DISK�7���
"ND� HEREhS�JUST�SUCH� A�DISK�� $��
$OMMANDS�"ND� 'ONTS� IS�A�COLLECTION�
OF�NEW�AND� REPLACEMENT�$-*�
COMMANDS�WHICH�YOU�CAN� PLACE� IN�
YOUR�$�� DIRECTORY
� MAKING�THEM�
INSTANTLY�AVAILABLE�FROM�THE�4HELL��
5HERE�ARE�ALSO� ���FONTS� INCLUDED�

5HERE�ARE�TOO�MANY�COMMANDS�
INCLUDED� ON� THE�DISK�TO�MENTION� THEM�
ALL
� BUT�HERE� ARE�A�FEW�

l� %IFF%IR�� REPORTS�ON�DIFFERENCES�
BETWEEN� TWO�DIRECTORIES

l� ''ORMAT�� FAST�DISK�FORMATTER�

l� .OST�� TEXT�AND� *''�DISPLAYER�

��-�@6<�<:,�;/,�����
)<;�/(=,5C;�)<03;�<7�
(�9(5.,�6-�,?;9(�
*644(5+:��@6<�
*6<3+�+6�>69:,�
;/(5�.,;�;/0:��

SIMILAR�TO� PROGRAMS� LIKE�.UCH.ORE
�
BUT�WITH�SUPPORT�FOR�GRAPHICS�TOO�

l� SPLIT�� DIVIDES�A�FILE
� TO�MAKE� IT�FIT�
ON� FLOPPY�DISKS�

l� XARC�� NEAT� LITTLE� UTILITY�WHICH�JUST�DEc
ARCS� FILES�

l� MKIDIR�� AN� INVALUABLE�$-*� COMMAND�
WHICH� CREATES�A�NEW�DIRECTORY�AND�A�
DRAWER�ICON�AT�THE� SAME�TIME��5AKES�
EXACTLY�THE�SAME�ARGUMENTS� AS�
MKDIR
� SO�THE� LATTER�CAN� BE� REPLACED�
COMPLETELY� IF�YOU�WISH�

l� 4CREEN9��� THE�SCREENGRABBER�
MENTIONED�ABOVE�� )OWEVER
� IT�
DOESNhT�FEEL� SO�MUCH� LIKE� IThS�TAKING�
UP�VALUABLE�SPACE�ON�THIS�DISK
� SINCE�
IT�S�JUST�ONE�OF�SEVERAL� UTILITIES
�
RATHER�THAN� BEING�SOLD� AS�A�MAJOR�
PROGRAM�

l� 4ETFONT�� SETS�SYSTEM�FONTS�TO�THE�
FONT�OF�YOUR�CHOICE�

5HE�FONTS�ON�THE�DISK� INCLUDE�
(ATSBY
�4TAR5REK
� #ALLOON� AND�
$��UPPER��"LL� IN� ALL
� A�FAR�BETTER�
VALUED�DISK�THAN�.EGA�4TATION�� *F�YOU�
USE�THE�$-*�BUT�HAVEN�T�YET�BUILT�UP�A�
RANGE�OF�EXTRA�COMMANDS
�YOU�COULD�
DO�FAR�WORSE�THAN�GET�HOLD�OF�THIS��
7ALUE�FOR�MONEY
���������������������� ���
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5HERE�ARE�TWO�MAIN�WAYS�TO�GET�HOLD�OF�"MIGA�1%�AND� SHAREWARE�� FROM�A�
BULLETIN� BOARD�OR�FROM�A�1%� LIBRARY�

5HE�ADVANTAGE�OF�USING�A� BULLETIN�BOARD� IS�THAT�OFTEN�THE� LATEST�SOFTWARE�
IS� UPLOADED� AS� SOON� AS� IThS�AVAILABLE�� 0N� THE�DOWN�SIDE
� YOU�NEED�A�MODEM�
TO�CONNECT
� AND�YOUh LL� HAVE�TO� PAY�PHONE�CHARGES�	AND� SOMETIMES�A�
CONNECTION�FEE�TO�THE� BULLETIN� BOARD�AS�WELL
�

5HERE�ARE� A�GROWING�NUMBER�OF�BULLETIN� BOARDS�WITH�A�WIDE� RANGE�OF�
"MIGA�SOFTWARE�AVAILABLE�FOR�DOWNLOAD��$HECK�OUT����FOR�"MIGA�	��������
����
�AND�THE�$HEAM�"MIGA� #ULLETIN� #OARD� 	������������
��"NOTHER�GOOD�
OPTION� IS�JOINING�$*9�	THE�$OMPULINK� *NFORMATION�EXCHANGE

�WHICH� NOT�ONLY�
HAS�"MIGA�SOFTWARE�BUT�ALSO�CONTAINS�CONFERENCE�AND�FILE�AREAS�ON�A�WIDE�
RANGE�OF�SUBJECTS
� FROM� POLITICS�TO�SCUBA�DIVING
� BIKING�TO�4CIENCE� 'ICTION��
.ANY�OF�THE�"MIGA�4HOPPER�WRITERS�HAVE�ACCOUNTS�ON�$*9
� SO�YOU�CAN�GET�
FIRST�HAND�ADVICE�ON�YOUR�PROBLEMS
� TOO�� 'OR�MORE�DETAILS
� CALL�$*9�ON�����
���������	VOICE
�OR��������������	MODEM
�

*F�YOU�DON�T�WANT�TO�USE�A� BULLETIN� BOARD
� THE�OTHER�WAY�TO�GET�1%�
SOFTWARE� IS� FROM�A�1%�HOUSE��.ANY�ADVERTISE� IN�"MIGA�4HOPPER
� AND�YOUhLL�
FIND� A�COMPREHENSIVE� LIST�OF�NAMES�AND�ADDRESSES�AT�THE�END�OF�THIS� ARTICLE��
&XPECT�TO�PAY�BETWEEN� ��P�AND� ABOUT�^�����PER�DISK�� �THEREhS�OFTEN�A�
DISCOUNT� IF�YOU� BUY� IN� BULK
� TOO�

���(����$ ��!
:FEK@EL<;�=IFD�GF><� ���

8#"4&
"NGLIA�1%�DISK�6����
4IMON� %ICK�FOUND� THAT�HE�WAS� IN�
NEED�OF�A�SMALL� DATABASE�THAT�HE�
COULD� ACCESS�FROM�THE�8ORKBENCH�
SCREEN
� BUT�WHICH� DIDNhT �TAKE�UP�
MUCH�MEMORY��4O�HE�WROTE�8#ASE�

8#ASE
�WHEN� RUN
� APPEARS� AS�A�
TINY� gWINDOW�BARh�WHICH� SITS�ON�THE�
DESKTOP��$LICKING�ON� IT�BRINGS� IT�TO�THE�
FOREGROUND�� IT�DOESN�T�EXPAND
� BUT� ITS�
MENU�OPTIONS�ARE�ACTIVATED�� 'ROM�
HERE�YOU�CAN�CREATE�A� NEW�DATABASE
�
ADD� AND�DELETE� RECORDS
� SORT�
INFORMATION�AND�PRINT� IT�OUT��5O�CREATE�
A� NEW�DATABASE
�YOU�MUST� INFORM� THE�
PROGRAM� HOW�MANY�DATA�FIELDS�YOU�
WILL� BE�USING�AND�ENTER�A�MAXIMUM�
POSSIBLE� NUMBER�OF�RECORDS�

4INCE�MOST�PEOPLE�ARE� LIKELY�TO�
USE�8#ASE�AS�A�PERMANENTLY�
AVAILABLE� ADDRESS�BOOK
� THIS�SEEMS�
TO� BE�A� REAL� DISADVANTAGE�� *NCREDIBLY�
POPULAR�PEOPLE� LIKE�ME� 	NOT�
�NEVER�
KNOW�HOW�MANY�HUNDREDS�OF�FRIENDS�
WE�ARE� LIKELY�TO�MAKE�OVER�THE�NEXT

FEW�MONTHS��"NYWAY
�SINCE�THERE�ARE�
A�MAXIMUM�OFTEN�	ONE�LINE
�FIELDS�
AND� ����RECORDS� IN� TOTAL
� *�D� BETTER�
STOP�MEETING�NEW�PEOPLE�NOW�

*�M�SURE�THAT�THIS�PROGRAM� IS�
BASICALLY�A�GOOD� IDEA�� �*� HAVE�A�
SIMILAR
� BUT� RATHER�BETTER
� ADDRESS�
BOOK�PROGRAM� RUNNING�ON�MY�.AC�AT�
WORK�� �BUT� IT�SEEMS�TO�ME�TO� BE�
SPOILED� BY�POINTLESS� RESTRICTIONS�

8#ASE�S� USER�INTERFACE� IS�SPARSE�
IN� THE�EXTREME
� AND�MY�WHOLE�
CONFIDENCE� IN�THE�THING�WAS� RATHER�
ERODED�WHEN� *� READ�A�NOTE� IN� THE�
DOCUMENTATION� FILES�WHICH� SAYS
�
RATHER�OMINOUSLY
� �1LEASE�DONhT �TRUST�
8#ASE�WITH�ANY�VITAL� DATA�UNLESS�YOU�
ARE�SURE�THERE�ARENhT�ANY�DANGEROUS�
BUGS� IN� IT�� I� AM�NOT�SURE� IF�*� HAVE�GOT�
RID�OF�ALL� THE�BUGS�j

*� KNOW�THAT� IThS� IMPOSSIBLE�TO�
TOTALLY�DEBUG�ANY�PROGRAM
� BUT�WHY�
RELEASE�SOMETHING�AND� THEN� TELL�
POTENTIAL� USERS�THAT�THEY�WOULD�BE�
BETTER�OFF�NOT�BOTHERING�WITH� IT 

4ORRY
�4IMON
� BUT� *�JUST�CANhT�
RECOMMEND�THIS�ONE�AT�ALL�
1ROGRAM� RATING�������������������������� � �� �

�

��"MIGOS %IGITZ /#4 4EVENTEEN�#IT�4OFTWARE
���.ARSETT�8AY 10�#OX����
�.EXBOROUGH ��$HAIN� -ANE
� /EWPORT 10�#09���
�8AKEFIELD
-EEDS� -4����%/ 4OUTH�:ORKS�4����4- *SLE�0F�8IGHT�1�����2" 8EST�:ORKS�8'�� �99
d������ ������ d������������ d������������ d������������

"MIGANUTS�6NITED &D-IB /EURAL� *MAGES 4OFTWARE�&XPRESSIONS
����%ALE�7ALLEY�3OAD 4COTLAND�'ARM
� 4TOCKWOOD� 3OAD ��'LINT�8ALK
� )ARTLEPOOL )EBRON�)OUSE
� 4ION� 3OAD
)OLLYBROOK #RISLINGTON $LEVELAND�54���05& #EDMINSTER
4OUTHAMPTON�42���29 #RISTOL� #4���-�+ d������������ #RISTOL�#4���#%

d������������ d������������
".04�1%�-IBRARY�	ALSO�%EJA�7U

���1ARK�3OAD &.1%-

0FFICE�$HOICE� 	0$�1%

���5OWN�4T
� ,IRKINTILLOCH 4OFTVILLE

8IGAN�8/���"" ���8ATNALL� 3OAD (LASGOW�(��� �/- 6NIT��
�4TRATFIELD�1ARK
d������������ )UCKNALL d������������ &IETTRA�"VENUE


"NGLIA�1%-
/OTTINGHAM�/(����-&�
d������������� � 1%�4OFT

8ATERLOOVILLE
)ANTS

����3ANELAGH ��#RYANT�"VE
� 4OUTHEND�0RI�4EA 1��� �9/
'ELIXTOWE &SSEX�$OMPUTER�4YSTEMS &SSEX�44*��:% d������������
4UFFOLK� *1����)6 ����.IDDLE�$ROCKERFORD O ������������
N ������������ #ASILDON 4TART�$OMPUTER�4YSTEMS

#LITTERCHIPS
&SSEX�44����+" 1ENTIRE�1% ���)OLMSIDE
d������������ ��A�)AG�)ILL� -ANE
�5APLOW 4UNDERLAND

$LIFFE�)OUSE .AIDENHEAD
� #ERKS�4-��0+) 5YNE�AND�8EAR�43*��+&
1RIMROSE�4TREET (EORGE�5HOMPSON�4ERVICES �R������������ d�������������
,EIGHLEY�#%����//�
d������������

$UCUMBER�)ALL� 'ARM
�
$UCUMBER�-ANE 1UBLIC�%OMINATOR 4TARTRONICS

$-4
&SSENDON 10�#09����
� #ISHOPhS�4TORTFORD ��"RNOLD�%RIVE
� %ROYLSDEN
)ERTS�"-���+# )ERTS�$.����5; .ANCHESTER�.����3&

10�#OX�� d������������� d������������ d�������������
#LETCHLEY
.ILTON� ,EYNES
� .,�� �:- (OLDSTAR�$OMPUTERS 3IVERDENE�1%- 6NIQUE�$OMPUTING
d������������ 10�#OX�� ��A�4CHOOL� 3OAD ����4ALTERS�3OAD��(OSFORTH

$RAZY�+OEhS
5YLDESLEY 5ILEHURST
� 3EADING /EWCASTLE�ON�5YNE
� /&���61
.ANCHESTER�.����#/ #ERKSHIRE�3(���"/ d�������������

����&FFINGHAM�4TREET d������������ d������������
3OTHERHAM
4OUTH�:ORKS�4����#- *$16( 5ELESCAN�$OMPUTER�4ERVICES

7ALLY�1%
10�#09����� 1ETERLEE

d������������ 10�#09����� )ANDSWORTH� 3OAD $O�%URHAM�43���/;

%ELTRAX�1%
-ONDON�/���65 #LACKPOOL� ':���4# d��������� ����
�l������������� W�����������

���#ODELWYDDAN�"VE�
0LD�$OLWYN ,ERNOW�4OFTWARE�1%�-IBRARY 4ECTOR���

8IRRAL�1%
10�#OX��
� #IRKENHEAD

$LWYD�--����/1 ���&NNORS�3OAD ����)OLLOW�8AY
�$OWLEY
�0XFORD .ERSEYSIDE� -����'8d������������ /EWQUAY
�$ORNWALL d������������ d�������������
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8ELCOME�TO�THE�"MIGA�4HOPPER�#UYERhS�(UIDE
�YOUR�REGULAR�GUIDE�TO�WHAT�S�
HOT�AND�WHAThS�NOT� IN�THE�"MIGA�MARKET�PLACE�� * T hS�DESIGNED�AS�A�SIMPLE�TO��
USE�YET�COMPREHENSIVE�GUIDE�WHICH�WILL� HELP�YOU�TO�MAKE�THE�RIGHT�BUYING�
DECISIONS��5HE�#UYERhS�(UIDE�WILL� RUN�EACH�AND�EVERY�MONTH�AND�AS�NEW�
PRODUCTS�ARE� RELEASED�AND�OTHERS�DISCONTINUED
�WEhLL� BE�UPDATING�IT

ACCORDINGLY��5HIS�MONTH�WE�BRING�YOU�WHAT�IS�POSSIBLY�THE�MOST�
COMPREHENSIVE�GUIDE�TO�SOFTWARE�FOR�THE�"MIGA�OWNER�WHICH� IS�ALL�AVAILABLE� IN�
THE�PUBLIC�DOMAIN�� *T�MAY�NOT� INCLUDE�EACH�AND�EVERY�1%�PRODUCT�EVER�
PRODUCED�FOR�THE�"MIGA�	THAT�WOULD�TAKE�UP�VIRTUALLY�THE�WHOLE�OF�"MIGA�
4HOPPEII

� BUT� REST�ASSURED�THAT�ALL�THE�MAJOR�TITLES�ARE�HERE�

�20&+"00�0,#14�/"
1ROGRAM -IBRARY %ISK 5YPE *SSUE 3ATING
5EXT1LUS���� 1%4OFT 7��� 8ORD�PROCESSOR � � � � �
5EXT&NGINE���� %IGLTZ ��� 8ORD�PROCESSOR �� �����
8ORD8RIGHT 1%4OFT 7��� 8ORD�PROCESSOR �� � � � �
";4PEIL %IGITZ 6TL��� 4PELL�CHECKER �� �������
1OWER4NAP 'RED�'ISH ��� (RAB�SCREEN�TEXT�AS�"4$**�FILE � �����C����
6&DIT "MIGA/UTS ���� 5EXT�EDITOR � � � � �
"MIGA'OX 0FFICE�$HOICE 6��� $OMBINE�TEXT�WITH�GRAPHICS � ���
"MI�#ASE�1RO�� "MIGA/UTS � 1OWERFUL�DATABASE � � � � �
-INER 'RED�'ISH ��� *DEAS�PROCESSOR�LIKE�'LOW �� �������
/EW135 %IGITZ ��� 1RINTER�DRIVERS�FOR�1AGE4TREAM �� �������
1AGE4TREAM'ONTS %IGITZ ��� 'ONTS�FOR�1AGE4TREAM �� ���������
&ASY#ANKER (54 )OME� )OME�FINANCE�PROGRAM �� � � � �
)OME)ELP (54 )OMEL $OMPUTERISED�GROCERY�LISTS �� �������
��.AN (54 )OME� *NVENTORY�LIST�MANAGEMENT �� � � �
.ULTI1LOT 'RED�'ISH ��� %ATA�GRAPHING�PROGRAM � � � � �
1OWER�1LANNER %EJA�7U -ICENSEWARE %IARY�TELEPHONE�BOOK �� �����
1OWER�#ASE %EJA�7U -ICENSEWARE %ATABASE �� � � � � �
$RUISEWORD 1%�.AJIK � 8ORD�PROCESSOR �� ��
"MI$ASH 14�4OFT 7��� )OME�ACCOUNTS �� � � �
)OME�.ANAGER 1%�4OFT 7��� 1ERSONAL�ORGANISER �� � � � � �
8ORD�1OWER %EJA�7U -ICENSEWARE 4PELL�CHECKER �� � � � �

*20& �21&)&1&"0
.&%����� "MIGA/UTS ��� 4OUND�5RACKER � � � � � �
.ODULE�1ROCESSOR "MIGA/UTS ��� $ONVERT�MODULES�TO�EXECUTABLE � � � �
3IPPERS�%ISK ��#IT ���� 3IP�MODULES�FROM�MEMORY � � � � ��
4OUND�&D 'RED�'ISH ��� 4AMPLE�EDITOR � �������
.ODULE�.ASTER 5#"( �� 1LAY�MODULES�IN�VARIOUS�FORMATS � �������
,��&DITOR 'RED�'ISH ��� 1ATCH�EDITOR�FOR�,AWAII�,� �� ���������
$;&% 'RED�'ISH ��� 1ATCH�EDITOR�FOR�$ASIO�SYNTHS �� � � � � �
*#&. 7IRUS'REE ���� 1$�COMPATIBLES � ���� ��

"*2)�1,/0
1ROGRAM -IBRARY %ISK .ACHINE *SSUE 3ATING
"�� "MIGA/UTS ���� $OMMODORE��� � � � � � �
45�&MULATOR %IGITZ 6)��� "TARI�45 �� ���
2-�&MULATOR "MIGA/UTS ���� 4INCLAIR�2- � �� �
;9�&MULATOR "MIGA/UTS ���� ;9�4PECTRUM � �������

3�/&,20�21&)&1&"0
1ROGRAM -IBRARY %ISK 5YPE *SSUE 3ATING
"�(ENE "MIGA/UTS ��� (ENEOLOGY�PROGRAM � �� � �
$OMMAND�$0. ��#IT ��� $-*�COMMANDS�IN�3". � �� �
.ESSY4*%�� 1%4OFT 7��� "CCESS�1$�DISKS�WITH�EASE �� � � � � �
&LEMENTS 'RED�'ISH ��� 1ERIODIC�TABLE�OF�ELEMENTS �� �������
$ASS�L � L 'RED�'ISH ��� .AKE�YOUR�OWN�CASSETTE�COVERS �� ���
#ADGER 'RED�'ISH ��� &VENT�SCHEDULER �� �����
4CHOOL�5IME5ABLE "MIGA/UTS ���� (ENERATE�SCHOOL�TIMETABLES � �����
"RQ $*9�%OWNLOAD � *MPROVED�SYSTEM�REQUESTERS � � � � � �
-$�������'ONTS /#4 -��� 'ONTS�FOR�4TAR�PRINTERS � �� � �
.ENU�3UNNER "MIGA/UTS ���� 3UN�PROGRAMS�FROM�MENU � �����
#UT&XCHANGE 'RED�'ISH ��� 3EVERSE�MOUSE�BUTTONS � �� � �
%EAF-AB 'RED�'ISH ��� 4IGN�LANGUAGE�UTILITY � �����
18,EYS 'RED�'ISH ��� .ANIPULATE�WINDOWS�WITH�HOTKEYS � ���
*NPUT-OCK 'RED�'ISH ��� 5URN�OFF�MOUSE�AND�KEYBOARD � �������
3UN.E "MIGA/UTS ���� 3UN�PROGRAMS�FROM�MENU � � � � � �
)ARD�%RIVE�4PECIAL (54 � $OLLECTION�OF�HARD�DRIVE�UTILS � � � � � �
4CREEN.0% 5#"( �� .ODIFY�SCREENS�AND�WINDOWS � �� �
8ORDS�� "MIGA/UTS � 4OLVE�ANAGRAMS � �����
$LOCK5ICK 5#"( �� ����LIKE�CLOCK�MOUSE�POINTER � �������
'IIE4EARCH 'RED�'ISH ��� 'IND�FILES�ON�A�HARD�DISK �� �����
'ORMAT���� 'RED�'ISH ��� 3EPLACEMENT�DISK�FORMATTER �� � � � � �
1OWER1ACKER�6TILS 'RED�'ISH ��� 6TILITIES�FOR�1OWER1ACKER �� ���
-ABEL.AKER 'RED�'ISH ��� $REATE�DISK�LABELS �� �����
5OOLS�%EAMON 'RED�'ISH ��� 3UN�PROGRAMS�FOR�����5OOLS�MENU �� �� � �
'ILER 'RED�'ISH ��� 4*%�CLONE�FOR�8ORKBENCH���� �� �� � �
"81 'RED�'ISH ��� "NIMATE�8#����CLOCK�POINTER �� �������
3.#4HIFT 'RED�'ISH ��� 4ELECT�MULTIPLE�ICONS �� �� � �
4MART�*CON 'RED�'ISH ��� ICONIFIES�WINDOWS �� �����
'LASH�%ISK (54 6TILS� %ISK�OPTIMIZER �� �� � �
4NAP���� 'RED�'ISH ��� (RAB�SCREEN�TEXT�INTO�CLIPBOARD �� �������
4YSLNFO 'RED�'ISH ��� 4YSTEM�INFORMATION�PROGRAM �� � � � � �
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l �8HERE�POSSIBLE
� ALWAYS�TEST�ANY�
SOFTWARE�AND�HARDWARE� IN�THE�SHOP�
BEFORE�TAKING�IT�HOME
� TO�MAKE� SURE�
THAT�IT�WORKS�PROPERLY�
l �.AKE�SURE�YOU�HAVE�ALL�THE�
NECESSARY�LEADS
�MANUALS�OR�OTHER�
ACCESSORIES�YOU�NEED�
l �%ONhT �FORGET�TO� KEEP�YOUR�RECEIPT�

#6:*/(�#:�1)0/&
l �#E�AS�CLEAR�AS�POSSIBLE�WHEN�
STATING�WHAT�YOU�WANT�TO�BUY��.AKE�
SURE�YOU� CONFIRM�ALL�THE�TECHNICAL�
DETAILS�OF�WHAT�YOU�ARE�BUYING�� 4OME�
THINGS�TO�BEAR� IN�MIND� ARE�VERSION�
NUMBERS
� MEMORY�REQUIREMENTS
�
OTHER�REQUIRED� HARDWARE�OR�SOFTWARE�
AND�COMPATIBILITY�WITH�YOUR�PARTICULAR�
MODEL� OF�"MIGA� 	THAT� IS
�MAKE� SURE�
YOU� KNOW�WHICH�VERSION�OF�,ICKSTART�
YOU�HAVE
�
l �$HECK�THE�PRICE�YOU�ARE�ASKED�TO�
PAY
�AND�MAKE�SURE�THAT�IThS�THE�
SAME�AS�THE�PRICE�ADVERTISED�

l �$HECK�THAT�WHAT�YOU� ARE�ORDERING�
IS�ACTUALLY�IN� STOCK�
l �$HECK�WHEN�AND�HOW�THE�ARTICLE�
WILL� BE�DELIVERED
� AND�THAT�ANY�EXTRA�
CHARGES�ARE�AS�STATED�ON�THE� ADVERT�
l �.AKE�A�NOTE�OF�THE�DATE�AND�TIME�
WHEN�YOU�ORDER�THE� PRODUCT�

#6:*/(�#:�1045
"S�WITH� BUYING�BY�PHONE
�YOU� SHOULD�
CLEARLY�STATE�EXACTLY�WHAT�IT�IS�YOU�
ARE�BUYING
� AT�WHAT�PRICE� 	REFER�TO�THE�
MAGAZINE
� PAGE�AND� ISSUE�NUMBER�
WHERE� IThS�ADVERTISED
�AND�GIVE�ANY�
RELEVANT� INFORMATION�ABOUT�YOUR�
SYSTEM�SET�UP�WHERE�NECESSARY��:OU�
SHOULD� ALSO�MAKE�SURE�YOU� KEEP�
COPIES�OF�ALL� CORRESPONDENCE�BOTH�TO�
AND�FROM�THE�COMPANY�CONCERNED�

.",*/(�3&563/4
8HICHEVER�METHOD�YOU�BUY�BY
�YOU�
ARE�ENTITLED�TO� RETURN�A�PRODUCT� IF�IT�
FAILS�TO�MEET�ANY�ONE�OF�THE�FOLLOWING�
THREE�CRITERIA�

�� %" (�)&01�#,/�
*�&)�,/!"/��26&+$

�� .AKE�SURE�YOU�KNOW�EXACTLY�WHAT�YOU�WANT��%RAW�UP�A�CHECKLIST�OF�THE�
SPECIFICATIONS�YOU�ARE�LOOKING�FOR�AND�WHAT�YOU�WANT�IT�TO�BE�ABLE�TO�DO��
$HECK�WITH�THE�SUPPLIERS�THAT�THEIR�PRODUCT�MATCHES�YOUR�LIST

� �8ILL�THE�PRODUCT�YOU�HAVE�IN�MIND�WORK�W ITH�YOUR�EXISTING�SET�UP
�AND�
ANYTHING�ELSE�YOU�ARE�PLANNING�TO�BUY 

� �$AN�YOU�SEE�A�DEMONSTRATION �.ANY�PRODUCTS�ARE�ON�DISPLAY�AT�COMPUTER�
SHOWS�AROUND�THE�COUNTRY�

� �"RE�THERE�ANY�HIDDEN�EXTRAS �%OES� IT�NEED��.B�TO� RUN
� OR�A�HARD�DISK 

� �8HAT�TECHNICAL�SUPPORT� IS�PROVIDED�BY�THE�SUPPLIER �%OES�THE�
MANUFACTURER�OFFER�AFTER�SALES�ADVICE �$HECK�BEFORE�YOU�BUY�

� �$HECK�THE�GUARANTEE�TERMS��)OW�LONG�IS�THE�FREE�WARRANTY �8HAT�DOES�IT�
OFFER 

� �%RAW�UP�A� LIS T�OF�THESE�DETAILS�AND�MAKE�THEM�A�CONDITION�OF�YOUR�ORDER�

� �$HECK�THE� PRICE�AND�DELIVERY�DETAILS�WHEN�YOU�ORDER
�AND�MAKE�A�NOTE�OF�
THEM�

� �/OTE�DOWN�WHEN�YOU�PLACED�THE�ORDER�AND�WHO�YOU�SPOKE�TO�

� � �8HEN� IT �ARRIVES
�CHECK�EVERYTHING�CAREFULLY�� *F�ANYTHING�IS�MISSING
�DON�T�
USE�THE�PRODUCT�AT�ALL�� �CONTACT�THE�SUPPLIER�� *F�*T�DOESNhT �WORK
�MAKE�THE�
OBVIOUS�CHECKS�SUCH�AS�THE�FUSE�� *F�IT �STILL�DOESN�T�WORK�DONhT �TRY�TO �FIX�IT �� �
CONTACT�THE�SUPPLIER�

l �5HE�GOODS�MUST�BE�OF�
gMERCHANTABLE�QUALITY��
l �5HE�GOODS�MUST�BE� gAS�DESCRIBEDh �
l �5HE�GOODS�MUST�BE�FIT�FOR�THE�
PURPOSE�FOR�WHICH�THEY�WERE�SOLD�
*F�THEY�FAIL�TO�SATISFY�ANY�OR�ALL�OF�THE�
CRITERIA
� THEN�YOU�ARE�THEN�ENTITLED�TO�
l �3ETURN�THEM�FOR�A� REFUND�
l �3ECEIVE�COMPENSATION� FOR�PART�OF�
THE�VALUE�
l �(ET�A� REPLACEMENT�OR�FREE� REPAIR��
8HEN� RETURNING�ANYTHING
� ENSURE�THAT�
YOU�HAVE�PROOF�OF�PURCHASE�AND�THAT�
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* T � IS�SAID�THAT�A�DAY�WILL�COME�

WHEN�EVERY�MAN�	AND�WOMAN�
TOO
� ONE�ASSUMES
�WILL� BE�HELD�
ACCOUNTABLE�FOR�HIS� 	OR�HER
�

ACTIONS��'OR�MOST�OF�US�THIS�DAY�
INVARIABLY�SEEMS�FAR�OFF
� HENCE�WE�
RARELY�GIVE� IT�ANY�THOUGHT��/O
�OUR�
NEED�TO�APPEASE�A�SECULAR�ARBITER�
IS�MORE�PRESSING�THAN�ANY�MORAL�
IMPERATIVE
� BALANCED�AS�OUR�
ACTIONS�ARE
� NOT�ON�THE�SCALES�OF�
VIRTUE�AND�SIN
� BUT�ON�THOSE�OF�CREDIT�
AND�DEBIT��5HIS�JUDGE
�WHOSE�WORDS�
WE�AWAIT�W ITH�AWE
�SINCE�THEY�CAN�
CONSIGN�US�EITHER�TO�BLISS�OR�
DAMNATION�� �THIS�JUDGE�IS�OUR�BANK�
MANAGER�

"ND� SO�WHAT�BETTER�WAY�OF�
KEEPING�THIS�OMNIPOTENT�BEING�
HAPPY
�OF�BEING�SCRUPULOUSLY�AWARE�
OF�ALL� OUR�EARTHLY�TRANSACTIONS
� THAN�
WITH�A�COMPUTERISED�ACCOUNTING�
SYSTEM �%IGITA� *NTERNATIONALhS�)OME�
"CCOUNTS�� �FITS�THE�BILL� NICELY��WITH� ITS�
ATTRACTIVE
� EASY�TO�USE� INTERFACE
� ITS�
ABILITY�TO�HANDLE�TIME�BASED� REGULAR�
TRANSACTIONS�SUCH�AS�DIRECT�DEBITS
�
AND� ITS�HANDLING�OF�7"5
� IT�MORE�THAN�
DESERVES� ITS� PRICE�TAG�AND�THE�
ACCLAIM� IT�HAS� RECEIVED�

%IGITA� HAS� KINDLY�DONATED�TEN�OF�
THESE�PACKAGES�FOR�US�TO�GIVE�AWAY
�
TO�AID�YOU� IN� KEEPING�BODY�AND�SOUL�
TOGETHER�HERE�ON� &ARTH�

)AVE�A�GO�AT�THE�THREE�QUESTIONS�
BELOW�AND�SEND�YOUR�ANSWERS�ON�A

POSTCARD�OR�THE�BACK�OF�A�SEALED�
ENVELOPE�TO�
"NODYNE�"CCOUNTANCY���� /OT�
"MIGA�4HOPPER�
���.ONMOUTH�4TREET�
#ATH�#"���%-
5HE�CLOSING�DATE� IS�0CTOBER�����0NLY�
ONE�ENTRY�PER�HOUSEHOLD�WILL� BE�
PERMITTED�� &NTRIES�FROM�BANK�
MANAGERS�WILL� BE�DISQUALIFIED�� $%

1%"�  %�))"+$"
26&45*0/� �
8HAT�DOES�)*1
�AS�USED� IN�)OME�
"CCOUNTS��
�STAND�FOR 
A
� )APPY�*NPUT�1ROCESS
B
� )IGHLY�*NTUITIVE�1ARSING
C
� )UMAN� *NTERFACE�1ROTOCOL

26&45*0/��
8HAT�IS�THE�MISSING�WORD� IN� gBRIGANDS�
DEMAND�YOU R����OR�YOUR�LIFE
�WHEREAS�
WOMEN� REQUIRE�BOTH� 
A
� .ONEY
B
�4WORD
C
�4USTENANCE

26&45*0/��
/AME�THE�&&$hS�OFFICIAL�CURRENCY�
A
�&MU
B
�&CU
C
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$ANCEL� *

(ET�YOUR�HOUSE� IN�ORDER�WITH�)OME�"CCOUNTS����*TS�FACILITIES�TO �HANDLE� REGULAR�
TRANSACTIONS�SUCH�AS�DIRECT�DEBITS�MAKE� IT�AN� IDEAL�SALVE�FOR�MONEY�WORRIES

"�06�-"�06� ,*-,�
5HE�LUCKY�WINNERS�OF�"UGUSThS�COMPETITION�ARE�� ;OE�#EALE�OF�)ERTS
�#EN�
-AMB�OF�4UFFOLK
�.ATHEW�%ODD�OF�&SSEX
�$�4PEAR�OF�4OUTH�(LAMORGAN
�%+�
(OLDSMITH�OF�-EICESTER
�1AMELA�)AMMOUR�OF�4TOCKPORT
�#"�#RISCOMBE�OF�
$HESHIRE
�5REVOR�$OBBE�OF�-EICESTER
�$HRIS�.ILLAR�OF�%UMFRIES
�$HRIS�)ENDRY�
OF�-ANCASHIRE
�%�#ROWN�OF�5YNE�� �8EAR
�.ARK�*RELAND�OF�,ENT
�1ETER�#AIN�
OF�4OUTH�8ALES
� &"�-IMBY�OF�&AST�4USSEX�AND�4TEVE�)ARRISON�OF�$HESHIRE��
$ONGRATULATIONS�� �YOUR�COPIES�OF�&ASY�"MOS�ARE�ON�THEIR�WAY�

&+�+"51�*,+1%�0� &002"
l �5HE� FUTURE�OF�THE�"MIGA�� �THE�COUNTRYhS� TOP�"MIGA�EXPERTS�
DEBATE�THE�CURRENT�AND� FUTURE� STATE� OF�"MIGA�TECHNOLOGY�AND�
OFFER�THEIR�OPINIONS�AS�TO�WHAT�$OMMODORE�MUST�DO�NEXT�� *F�
YOUhRE� INTERESTED� IN�THE�FUTURE�OF�YOUR�MACHINE
�YOU�CANhT�
AFFORD�TO�MISS�THIS�SPECIAL� FEATURE

l �5HE�DEFINITIVE�"MIGA�4HOPPER�1$�EMULATOR�ROUND�UP�� %O�
YOU� NEED�ONE � *F�SO
�WHICH� IS�THE� BEST 

l �8ITH�1$S�ENCROACHING�ON� ONE�SIDE
� AND� CONSOLES�ON�THE�
OTHER
�5OBY�4IMPSON
� PROFESSIONAL�GAMES�DEVELOPER
� LOOKS�
AT�WHAT�THE�"MIGA�HAS�TO�OFFER�OVER�THE�CONSOLES�

1LUS� REGULAR�COLUMNS�ON�"MIGA�"NSWERS
� VIDEO
�
"MIGA%04
�DESKTOP�PUBLISHING�AND�MUCH�MORE
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