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#UYING�"M IGAS�FO R �CLASSROOM �
USE� IS�NOW �AN�EVEN�MORE�
ATTRAC TIVE �PROPOSITION�AS�
$OMMODORE�HAS�MADE�HEFTY �
_��� �PRICE�CUT�TO�THE�$LASS�O F�
THE���S�� �'IRST�4TEPS�PACKAGE�

8 ITH � OVER� ��
����PACKS�
SOLD�A T�THE�O LD � PRICE�O F�_���
�
THE�COMPANY�HOPES� THA T�A T�
_��� �THE�"M IGA�W IL L �BECOME�
YE T�MORE��A FFO RDAB LE �AND

ACCESSIBLE�TO �SCHOOLS��AND� SELL�
IN�EVEN�GREATER�QUANTITIES�

5HE�CONTENTS�O F�THE �
PACKAGE�REMAIN� THE�SAME��AN �
"����W ITH � �.B�O F�3".
�57�
MODULA TOR
�AN � IN TRODUCTORY �
V IDEO�AND�E IGHT�SO FTWARE �TITLES�
INCLUDING�A�W O RD � PROCESSOR
�A�
MULTIMEDIA �FILIN G � SYSTEM
�A�
SPELLING�PACKAGE�AND ��6=FI6�
(2:?E�!!
�$OMMODORE�SEES�THE

PACK�AS�P ROV ID ING �A� LIN K �
BETWEEN�COMPUTER�BASED �
LEARN ING� IN� THE�HOME�AND �
CLASSROOM
�DESCRIBING� IT�AS�
�ID EA L�FO R �CHILDREN� AGED�FIVE �
AND�UPW ARDS ��

5HERE�HAS�BEEN� SPECULATION �
TH A T�THE�PRICE�D ROP � IS�A�
RESPONSE�TO �" TA RI�S �BUNDLING �
O F�THE�45� IN�AN�EDUCATION �
PACKAGE�CALLED�5HE�'AM ILY

$URRICULUM�WHICH �SELLS�FO R �
_����� $OMMODORE�WAS�KEEN�
TO �DENY�THIS
�SAYING�TH A T�THE �
NEW �PRICE�WAS� IN� LINE�W ITH �
RECENT�CHANGES� IN� PRIC ING �
POLICY�ACROSS�THE�ENTIRE �"M IGA �
RANGE�� *F�ANYTH ING 
� THE�
COMPANY�SEES�" TA RI�S �MOVE�AS�
A� �TREMENDOUS�COMPLIM ENT�� TO �
ITS�OW N 
� LONGER�STANDING �
EDUCATIONAL� IN ITIA TIVE �

">CNG;H�I@@?LM�
PC>?I�IJNCIHM
4YNTRONIX�4YSTEMS� IS�OFFERING�
SEVERAL� HARDWARE�AND�
SOFTWARE� PRODUCTS� FOR�
ADVANCED�"MIGA�BASED�
VIDEO�PRODUCTION�

5HE� &DITMAN� IS�AN�
EDITING� SYSTEM�WHICH�CAN�
CONTROL� DOMESTIC�7$3S�AND�
CAMCORDERS�WITH�AN�
ACCURACY�OF�A� SINGLE� FRAME��
*NSERT�AND�AUDIO�DUB�EDITING�
ARE�AVAILABLE
� AND� THE�
SYSTEM� IS�MOUSE�CONTROLLED��
*''� FILES�CAN� BE�EDITED
� AND�
GENLOCK�SUPPORT� IS�OFFERED��
5HE�&DITMAN� SYSTEM� NORMALLY�
COSTS� _���� 	EXC��7"5

� BUT� IS�
AVAILABLE� FOR�A� LIMITED�
PERIOD� AT�_����

"LSO�ON�OFFER� IS�A�
COMPUTER� RECORDING� INTERFACE�
WHICH� ENABLES�"MIGA�
GRAPHICS� TO�BE�TAPED�USING�
THE�4�7)4�OR�)I�� SYSTEMS
�
WHILE�AVOIDING� THE� FUZZINESS�
WHICH� CAN� RESULT�FROM� USING�
THE�COMPOSITE�VIDEO�OUTPUT��
5HE�COMPANY�CLAIMS�THAT�THE�
RECORDING�QUALITY�WITH� THE�
DEVICE�EXCEEDS�THAT�
OBTAINED�USING� GENLOCKS�
5HE�COMPUTER� RECORDING�
INTERFACE�COSTS�_����

'INALLY�4YNTRONIX�OFFERS�
AN� 3(#�DIGITISING� INTERFACE��
5HE�HARDWARE�ACCEPTS
4� 	:�$
� SIGNALS� FOR�MAXIMUM�
QUALITY��"�VERSION� IS�
AVAILABLE�WHICH� CAN�GRAB�
FRAMES� IN� REAL� TIME��5HE�
DIGITISER�COSTS�_��������
4YNTRONIX�e������ �������
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BY �$ LIFF�3AMSHAW
5HIS� TIME�NEXT�YEAR�OWNERS�OF�$%57�SHOULD� BE�
ABLE� TO�VIEW�THEIR�FAMILY�SNAPS�ON�57
�
ACCORDING� TO�AN�ANNOUNCEMENT�FROM�
$OMMODORE�6,
� BUT�SOME�CONFUSION�
SURROUNDS�THE�SUBJECT�

6SING�A�SYSTEM�DEVISED� BY�,ODAK�CALLED�
1HOTO�$%
� PEOPLE�WILL� BE�ABLE� TO�TAKE� THEIR�
FILMS�ALONG� TO� )IGH� 4TREET�BUREAUX�AND� HAVE�
THEM� TRANSFERRED�ON� TO�A�$%�� 5HE�COST�WILL� BE�
APPROXIMATELY�_���FOR������MM� PICTURES��
4INCE� THERE� IS� ROOM� FOR�UP� TO� ����STILLS�ON�A�
SINGLE�$%
� THE�PRICE�OF�PUTTING� EXTRA� PICTURES�
ON� TO� THE�SAME�DISC�WILL� BE�SUBSTANTIALLY� LESS�

5HERE� IS
� HOWEVER
� A�DEGREE�OF�
CONTROVERSY
� OR�AT� LEAST�CONFUSION
� AS� TO�
EXACTLY�WHICH� OF�THE�CURRENT�$%�FORMATS�WILL�
BE�COMPATIBLE�WITH� IT�

1HILIPS� HAS�DEVELOPED� THE� HARDWARE�OF�
1HOTO�$%� IN�CONJUNCTION�WITH� ,ODAK
� AND� SAYS�
THAT� ITS�$%�*� SYSTEM�WILL� BE�COMPATIBLE�WITH� THE�
STANDARD�� "S�A� RESPONSE�TO� THIS
�$OMMODORE�
SEEMS�TO�HAVE�DECIDED� THAT�$%57�WILL� BE�
MADE�COMPATIBLE�AS�WELL�� 5HIS�ANNOUNCEMENT�
SURPRISED� ,ODAK
� HOWEVER
�WITH�A�SPOKESMAN�
CLAIMING� HE�WAS� �AMAZED�AT�WHAT�THEY�
<$OMMODORE>� ARE�SAYING��� )E�STATED� THAT�NO�
LICENSING� AGREEMENTS� FOR�1HOTO�$%�HAVE�BEEN�
ISSUED
� AND� THAT�THE�DETAILS�OF�WHAT�SUCH�
AGREEMENTS�WOULD� CONSTITUTE�ARE�YET�TO� BE�
FINALISED�� /EITHER
� HE�ADDED
� HAVE�THE�
TECHNICAL� SPECIFICATIONS� BEEN� RELEASED�

,ODAK� IS�TRYING� TO� LAUNCH�A�WORLD�WIDE�
STANDARD�WITH� 1HOTO�$%
� SO� IT� IS�OBVIOUSLY� IN�
THE�COMPANY�S� INTEREST�TO� LICENSE� IT�OUT�TO�AS�
MANY�THIRD�PARTY�HARDWARE�MANUFACTURERS�AS�
POSSIBLE�� &VEN� IF�NO�PAPERS�HAVE� BEEN� SIGNED
�
IT�IS�CERTAIN� THAT�$OMMODORE�AND� ,ODAK�HAVE�
BEEN� TALKING�

&QUALLY
� 1HOTO�$%�COMPATIBILITY� IS�SEEN�AS�
AN� IMPORTANT�PLUS�POINT�BY�$OMMODORE� FOR�
$%57�� 4TEVE�'RANKLIN
� MANAGING� DIRECTOR�OF�
$OMMODORE�6,
� SAID� �$%57� IS�BRINGING� THE

1HOTO�$%��FAMILY�SNAPS�ON�A�DISC�

WORLD� OF�MULTIMEDIA� TO�CONSUMERS�AND�
COMPATIBILITY�WITH� 1HOTO�$%�WILL� BE�A� VITAL�
COMPONENT� IN� THIS�MOVEMENT��

#UT�THIS�COMPONENT� IS� NOT�QUITE� IN� PLACE�� *N�
RESPONSE�TO�ALLEGATIONS� FROM� 1HILIPS� THAT�$%57�
SIMPLY�DOES�NOT�HAVE�THE�TECHNICAL� CAPABILITY�
NECCESSARY�TO�DEAL�WITH� 1HOTO�$%
�
$OMMODORE�S�HEAD�OF�PUBLIC� RELATIONS
�
"NDREW�#ALL
� ADMITTED� THAT� IT�MAY� REQUIRE�A�
�LITTLE�MORE� THAN� IS�CURRENTLY� IN� A�$%57�BOX���
5HIS�ADDITION
�WHICH� MAY�BE� IN� THE� FORM�OF�AN�
UPGRADE�OR�A� PLUG�IN� SMART�CARD
�WILL� BE�
NECESSARY�TO�GIVE�$%57�THE����B IT
����MILLION�
COLOUR�DISPLAY� REQUIRED� BY�1HOTO�$%�� #ECAUSE�
THE�HARDWARE�OF�THE�$%57� IS�BASED�ON�AN�
"MIGA� IT� IS�ONLY�CAPABLE�OF�DISPLAYING��
����
COLOURS
� NOT�ENOUGH� TO�DISPLAY�A� TRULY�
PHOTOREALISTIC� IMAGE�
$OMMODORE�6,�c ��������������

�JN�ED<
�
><I�H<K<D�
=G<<�
"�NEW�DEAL� IS� NOW�AVAILABLE�
FOR� USERS� OF�8ORD1ERFECT�IN�
EDUCATIONAL� INSTITUTIONS��
4EVEN� LICENCES�WILL� BE�GIVEN�
FREE�WITH�EVERY�COPY�BOUGHT
�
ALLOWING� SEVEN�COPIES�OF�THE�
SOFTWARE�TO�BE�MADE�AND�
USED�AROUND� THE�SITE��
"DDITIONAL� KEYBOARD�
TEMPLATES�WILL� BE� SENT�ON�
RECEIPT�OF�A� REGISTRATION� FORM�
FROM� THE�USERS�

5HIS�SCHEME
�WHICH� IS�
ENDORSED� BY�$)&45�	THE�
$OMBINED�)IGHER�&DUCATION�
4OFTWARE�5EAM

� REPLACES�
8ORD1ERFECT�S�PREVIOUS
�
DISCOUNT�BASED�EDUCATIONAL�
SCHEME
� ALTHOUGH� THE�OFFER�
FOR� INDIVIDUAL� PURCHASES�BY�
STUDENT�AND� STAFF�STILL� STANDS��
A� HEFTY�DISCOUNT�OF�BETWEEN�
���AND� ���PER�CENT��
*NTERESTED� INDIVIDUALS�SHOULD�
CONTACT�THE� INFORMATION�
SERVICES�DEPARTMENT�OF�
8ORD1ERFECT�6,�e������
��������

0THERWISE
� COPIES�OF�
8ORD1ERFECT�ALONG�WITH� THE�
LICENCE�AGREEMENT�ARE�
AVAILABLE� FROM� THE�
DISTRIBUTOR
� 4%-�e����� ����
������ 6NFORTUNATELY
�
ADDITIONAL� COPIES� OF�THE�
DOCUMENTATION� HAVE�TO�BE�
PURCHASED� SEPARATELY�� 5HE�
MANUAL� COSTS�_���� THE�
TUTORIAL�STYLE�8ORK�#OOK�
COSTS�_���

4&+���-/&+1"/�
/OLH�NI�J;A?� ���
@IL�>?N;CFM

".*("�4)011&3� o � *446&��� o � "6(645� ����

&�/+ �-&�+�
/�&,��

8E�ARE�A LW AYS � LOOK ING �
FO R �"M IGA� RELATED� NEWS�
STORIES
�AND�W E �PAY �FO R �
THE�ONES�W E �PRIN T�� 3ING�
US�ON������ �������
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#IG�CROWDS�ARE�EXPECTED�FOR�THE�
���BIT�$OMPUTER�4HOW�

$OMP� SIR�TENS
O F�THE� E
CONVc
-ONDC� FO R
THE� IN
$OMP� 
W

WHICH� KIND

CATERS� FO R� D�45
USERS� OM
HOME
TO �BUSINESS�
5HE� 6

��
��� �V IS ITORS
�W ITH �OVER�
����COMPANIES�EXH IB ITING �

W ILL� BE�AN�EVEN�GREATER�
SUCCESS��" LREADY� ���

�ND
/ORTH� KED�

%ATA�
6,�

AND� 1RECISION� 4OFTWARE�
"S� ��ERS


USER�GROUPS�AND�MANY�
COMPUTER�SUPPLIERS�W IL L �A LSO�BE

E XH IB IT IN G ��5HE� SHOW �W I L L �
P RO V IR
O P P O R � OST
DEVE LOPM EN TS 
� T R Y �O U T� IN TENDED �
PU RCH�

5H�� A T
THE � /C�
&NTRY
O R �ADV� �� CAN
BE�PU �� �KET
HO TLIN E �^� � � ��

:b� JO R T
FRO M �THE � SHOW � IN � N E X T�M ON TH �S �
�> :82�+9@AA6C


/8F�@DJE�
J?<�J8F<
%ELUXE�1AINT�***�IS�WIDELY�
REGARDED�AS� THE� BEST�"MIGA�
PAINT�PACKAGE�AVAILABLE
� BUT�
ITS�WEALTH� OF�FEATURES�AND�
THICK�MANUAL� HAVE� LEFT�MANY�
IN� A� STATE�OF�CONFUSION�� /OW�
THOSE�PEOPLE�CAN�GET�THE�
BEST�FROM� THIS� PACKAGE�WITH�
5HE�%ELUXE�1AINT�***�5UTORIAL
�
A�VIDEO�FROM�7IDEO�0NE�

5HE�VIDEO� IS�AIMED�AT�
THOSE�WHO�ALREADY�CONSIDER�
THEMSELVES� FAMILIAR�WITH�
%1AINT
� RATHER�THAN� THE�
COMPLETE� BEGINNER�� *T�COVERS�
TOPICS�SUCH�AS�SMOOTH�
ANIMATION
� TEXT� IN�
PERSPECTIVE
� MARBLING� AND�
SHINING�CHROME�EFFECTS�

5HE�VIDEO� IS�AVAILABLE�
FOR�_������ FROM�7IDEO�0NE�
e��������� ����
�AND� IS�
THE�FIRST� IN� A� PLANNED� SERIES�
OF�VIDEOS�DESIGNED� TO� HELP�
"MIGA� SOFTWARE� USERS� LEARN�
ABOUT�HOW�TO�USE� THEIR�
EQUIPMENT�

FOO T�M AT�COSTS�_�� ��� ��
A�� �FOO T�X �� �FOO T�MAT�
COSTS�_�������
" LTE RNA TIVE LY 
� THE�-OW �
1ROFILE� 	-1
�MATS�COSTS�
_������ � FO R �A� PACK�O F�
FOU R
�EACH�W ITH ��� �
LAYERS��5HESE�ARE� IDEAL�
FO R �CLEAN� HARD�SURFACES
�
AND�BECAUSE
�THE�
COMPANY�EXP LA INS
�THEY �
ARE�SO�TH IN � TEA� TRO LLEYS �
CAN�PASS�OVER�THEM �
W ITH � NO� JO LTING �

5AKMATS�ARE �
D ISTRIBU TED �BY �# ROWN
�
,EMP�� �$OMPANY�e�
�������������

"77B�JAFC�

5A?BFE7C�

5>73@�H;E:� 3�

DE;5=J� CF9�
'OR�USERS�W O RRIED � ABOUT�
DUST�INVAD ING � THE IR�
COMPUTER�S�DELICATE�
PARTS
�# ROWN
�,EMP�� �
$OMPANY�MAY� JUST�
HAVE�THE�ANSWER��
5AKMATS�COME�AS�A�
STACK�O F�TILES
�EACH�W ITH �
AN�ADHESIVE�SURFACE�FO R �
COLLECTING�DUST
�AND�CAN�
BE�PLACED� IN� DUST�CRITICAL�
AREAS��8HEN�ONE� LAYER�
IS�CLOGGED�UP
� IT�CAN�BE�
PEELED�AW A Y �TO � LEAVE �
ANOTHER�FRESH�STICKY �
LAYE R�BENEATH�

5HE�MATS�COME� IN�
TW O �FORM S��4UPER�%UST�
"BSORBENCY� 	OR�4%"
�
MATS�HAVE���� LAYERS �
HELD� IN�A� STRONG �
SURROUND��"�� �FOO T�X ���

���=DO��HDB<��
=@DIB�O@NO@?

$OMMODORE�HAS�DEVELOPED�AN� UPGRADED�
$���WHICH� BRIDGES� THE�GAP�BETWEEN� THE���BIT�
MACHINE�AND� THE�"MIGA�

(IVEN�A�WORKING� TITLE�OF�THE�$��
� THE�
MACHINE� HAS�ALREADY�BEEN� SENT�OUT�TO�SOFTWARE�
DEVELOPERS� FOR�TESTING
�ALTHOUGH�$OMMODORE�
DENIES�THAT� IT�HAS�ANY� IMMEDIATE� PLANS� TO�
RELEASE� IT�

-IKE�THE�$��
� THE� NEW�COMPUTER� IS�BASED�
ON� THE� ����� MICROPROCESSOR�BUT�ITS� GRAPHICS�
HAVE�BEEN� UPGRADED� TO�BE�CAPABLE�OF�
DISPLAYING� THE��
����COLOURS�OF�THE�"MIGA�
PALETTE�� "DDITIONALLY
� THE�$���WILL� BE�ABLE� TO�
DISPLAY�STANDARD�"MIGA� *''�FILES
� AND�WITH� ITS
����INCH�DRIVE� TRANSFERRING� GRAPHICS�SHOULD�
PRESENT�NO�PROBLEMS�

%ESPITE� THESE�COMPATIBILITIES
� THE�$���
FIRMLY�REMAINS�AN� ��BIT�MACHINE
� AND�
$OMMODORE� IS� KEEN� TO� STRESS� THAT� IT�DOES� NOT�
SEE� THE�MACHINE�AS�AN� ��BIT�"MIGA
� SINCE� IT�
HAS� NO�BLITTER�OR�OTHER�SPECIALIST�CHIPS�

5HE�MACHINE�WILL� BE�ABLE� TO� RUN� EXISTING�
$��� SOFTWARE
� ALTHOUGH�WITHOUT�A�CASSETTE�
INTERFACE�OR�THE�$���S������INCH�DISK�DRIVE


MANUFACTURERS�WILL� HAVE�TO� REPACKAGE�THEIR�
PRODUCTS�� (IVEN� THE�DIFFICULTY�$OMMODORE�HAS�
HAD� PERSUADING� DEVELOPERS� TO�SUPPORT�THE�
$���S�CARTRIDGE� FACILITY
� THE� INTRODUCTION� OF�YET�
ANOTHER�FORMAT� INTO� THE�DECLINING� ��BIT�MARKET�
IS� UNLIKELY�TO�BE�GREETED�WITH�ENTHUSIASM
�
PERHAPS�EXPLAINING�$OMMODORE�S�
AMBIVALENCE�ABOUT� LAUNCHING� THE�MACHINE�

2UOTED� IN� THE� TRADE� JOURNAL�$58
�
$OMMODORE�S� RETAIL� SALES�MANAGER�,ELLY�
4UMNER�SAID�� �*T� IS�A� PRODUCT�WHICH� HAS�BEEN�
DEVELOPED
� BUT�AT�THE�MOMENT�WE�HAVE�NO�
PLANS� TO� RELEASE� IT��8E�HAVE�A�VERY�GOOD� LINEd
UP�AND� IT�WOULD� BE� RIDICULOUS� TO�BRING� IN� A�
PRODUCT�THAT�WOULD� COMPETE�WITH� THE�"MIGA�
AND�$���� *T�WILL�DEFINITELY�NOT�SEE� THE� LIGHT�OF�
DAY�THIS�YEAR��

)OWEVER
� $OMMODORE�HAS�A� POLICY�OF�
REVIEWING� HARDWARE�PRODUCT�LAUNCHES�EVERY�
SIX�MONTHS
�SO� THERE�COULD� BE�A�CHANGE�OF�
HEART�AFTER�$HRISTMAS�

8ITH� ANY� LAUNCH� SO�FAR�AWAY
� PRICING� IS�A�
MATTER�OF�SPECULATION
� BUT�INFORMED�SOURCES�
CLAIM� THAT�_����WOULD� BE�AN� IDEAL� LEVEL�

".*("�4)011&3� o � *446&��� o � "6(645� ����

+E4@7	4>A@8�EA4DE� BD�FB
"LREADY�HAILED� AS�A�
REVOLUTION� IN�VIDEO�WORK� IN�
ITS�"MIGA�PERIPHERAL�
INCARNATION
� THE�7IDEO�
5OASTER� IS� NOW�AVAILABLE� IN�
THE�64�AS�A� STAND�ALONE
�
DESKTOP�SYSTEM�

1ROFESSIONAL�QUALITY�
\� VIDEO�EFFECTS� SUCH�AS�
OVERLAYS
� FADES�AND�WIPES�
CAN� NOW�BE�PRODUCED� ON�A�
SYSTEM�COSTING� ��
����� �

*� &QUIVALENT�SYSTEMS
� AS� USED�
BY�.57�AND�"MERICAN� CABLE

NETWORKS
�COST�IN� THE� REGION�
OF�����
����

5HE�STA�ND�OLO�NE�5OASTS�R ��
IS�BASED�AROUND�CN�"MIGA�
����
�WITH� THE�ADDITION�OF�A�

B�HARD� DISK�� 6SERS�WILL�
ALSO�NEED�TWO�COMPOSITE�
VIDEO�MONITORS
� A�VIDEO�
RECORDER�WITH� SINGLE�FRAME�
RECORDING�ABILITY�[FOR�THE�
CREATION� OF��%�ANIMATIONS

�
AND�D�5IME�#ASE�$OI�RECTOR�
FOR�ANY�VIDEO�SOURCES�USED��
"S�YET
� THERE�IS� NO�1"-

VERSION�OF�THE�7IDEO� ��
5OASTER�AVAILABLE� FOR� USE� IN�
&UROPE
� ALTHOUGH� IT�MUST�
ONLY�BE�A�MATTER�OF�TIME�

E�/EW5EK�BECOMES�
AWARE�O F�T�H�E�POTE�N�TIA�*�

�ET�SIZE�ON�THIS� SIDE�OF�
THE�"TLANTIC�� �

$URRENTLY�HAS�A�7IDEO�
TER�IN� ITS� POSSESSION�

��VERY�SOON��
/EW5EK�e����� ���� �
����� �����

5HE
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/EWS� IS�BEGINNING� TO� BREAK�
OF��ACCESSORIES�� FOR�
$OMMODORE�S� FASHIONABLE�
MACHINE�OF�THE�MOMENT
� THE�
$%57�

5HE�$OMMODORE�
%YNAMIC�5OTAL�7ISION
�
ESSENTIALLY�A�$%�PLAYER�
LINKED� TO�AN�"MIGA�����
WITHOUT�THE� KEYBOARD
� IS�
BEING� MARKETED�AS�A�
CONSUMER�PRODUCT� IN� NO�WAY�
CONNECTED�WITH� COMPUTERS


HENCE�THE�NEED� TO�DESCRIBE�
ADD�ONS� FOR� IT�AS�ACCESSORIES�
RATHER� THAN� PERIPHERALS�

5HE� FIRST�OF�THESE�
ACCESSORIES� IS� LIKELY�TO�BE�AN�
INFRA�RED�MOUSE�WHICH
�
BECAUSE� IT�HAS� NO� TAIL
� IS�
BEING� CALLED� THE� �HAMSTER���
"LSO� IN� THE�PIPELINE� IS�AN�
INFRA�RED� TRACKERBALL� 	WITH�
JOYSTICK�PORTS

�AND�AN� INFRAd
RED� KEYBOARD� 	SURPRISE
�
SURPRISE
�� 1RICES� HAVE�YET�TO

BE�CONFIRMED
� BUT�THE�
PRODUCTS�SHOULD� BE�ON� THE�
MARKET�BY�4EPTEMBER�

*N�ADDITION
� $OMMODORE�
HOPES�TO� RELEASE�A�
NETWORKING� SYSTEM�SO� THAT�
GROUPS�OF�$%57S�CAN� BE�
LINKED� TOGETHER�FOR�CLASSROOM�
USE�� $%57�USERS�WILL� BE�ABLE�
TO�ADD�GENLOCKS�TO� THEIR�
MACHINES
� AND� CREDIT�CARD�
SIZED�MEMORY�WAFERS��+HE�
LATTER�WILL� HAVE�A� CAPACITY�OF

UP�TO����,
� EITHER�30.�OR�
3".
� SO� THEY�CAN� BE�USED�
BOTH� FOR�HOLDING� APPLICATION�
SOFTWARE�AND� FOR�SAVING� USER�
PREFERENCES
� GAME�POSITIONS�
AND� SO�ON�

"� FLOPPY�DRIVE�SHOULD�
ALSO�BE�AVAILABLE�BY�THE�END�
OF�THE�YEAR��8ITH� THIS�AND�A�
KEYBOARD
� OWNERS�OF�$%57�
WILL� BE�ABLE� TO�USE� IT� JUST� LIKE�
AN�"����� "�BASIC�$%57�
SYSTEM� COSTS�_����� "DDING� A

KEYBOARD�AND�DISK�DRIVE�WILL�
ALMOST�CERTAINLY�ADD�ANOTHER�
_����TO� THE�PRICE�� 4INCE�AN�
"����CURRENTLY�COSTS�
_�������AND� THE� PRICE�OF�A�
$%57�UPGRADE�FOR�THE�"MIGA�
IS�EXPECTED� TO�BE�AROUND�
_���
� BUYING� A�$%57�PLUS�
ASSORTED� INFRA�RED�GOODIES�
LOOKS� UNLIKELY�TO�BE�A� COST��
EFFECTIVE�DECISION�

$OMMODORE�6,�h ������
��������

�<DJ@IJI�
B<8HD�J?<�
;H@BB�=HEC�
8D������
"M IGAS�M AY�SOON�HELP �
TO � LESSEN� THE�PA IN �O F�
ROO T�CANAL� FILLINGS��"N�
IN TERACTIVE� PRESENTATION �
HAS�BEEN� DEVELOPED�A T�
THE�CHILDREN �S �
DEPARTMENT�O F�,INGS�
$OLLEGE�%ENTAL� )OSPITAL�
TO �HELP�UNDERGRADUATES �
STUDY�THE� INTRICACIES�O F�
ROO T�CANAL� THE RAPY �
W ITH O U T�HAVING� TO�TOUCH�
A�PATIENT�

5HE�P ROGRAM 
�
SNAPP ILY �ENTITLED �
�?5@5@?E:4D�7@C�E96�
�64:5F@FD��6?E:E:@?�
USES�TE X T
�SCANNED�
PICTURES�AND�9 �RAYS
�
TOGETHER�W ITH �"M IGA �
GENERATED� AN IM ATION 
�
D IAGRAMS�AND� SOUND�TO �
TEACH�STUDENTS� THE�
TECHNIQUES� INVOLVED�

5HE�DEVELOPERS�O F�
THE�SYSTEM�ARE�1ETA�
4MITH� AND�"NDREW �
(OULD
�W HO �HOPE� IT�W IL L�
BECOME�AN� INVA LUAB LE �
TEACHING�A ID ��5HE�
COMPUTER�IS�BEING� USED�
ALONGSIDE�CONVENTIONAL�
LECTURES�AND �
DEMONSTRATIONS�

5HE�SYSTEM�WAS� PUT�
TOGETHER�ON� A� ��.)Z�
"����
�W ITH �+9���� �
AND�+9�����SCANNERS�
AND� THE�"UDIO�&NGINEER�
USED�FO R� INPUT��5HE�
SO FTWARE �WAS�PREPARED �
USING� �2?�@�FROM �
*NNOVATRONICS
��6=FI6�
(2:?E���AND�,96��CE�
�6A2CE>6?E
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BY�,ARL� 'OSTER
"N�ENTERPRISING�"MIGA�BASED�DESKTOP�
VIDEO�SCHEME�HAS� RAISED� THOUSANDS�OF�
POUNDS� FOR�A�8ELSH� HOSPITAL�

4INCE�+ANUARY�THIS�YEAR�PATIENTS�AT�
.ORRISTON� )OSPITAL
� 4WANSEA
� HAVE�BEEN�
TREATED� TO� LOCAL� NEWS�AND� HEALTH�
PROGRAMS� BY�.ORRIVISION
� THE� HOSPITAL�S�
VOLUNTARY�TELEVISION� SERVICE�

5HE�PROGRAMS�ARE� PUT�TOGETHER�WITH�
THE�HELP�OF�AN�"MIGA� ����
� AND� PROFITS�
MADE� FROM�ADVERTISING� CHARGES�ON�THE�
NETWORK�ARE� HELPING� TO� BOOST�THE�
HOSPITAL�S� FUNDS�

.ORRIVISION�MEMBER�/ORMAN� )ARRIS
�
WHO�ALSO� RUNS� THE�4WANSEA�BASED�
COMPUTER�GRAPHICS�COMPANY�(ALAXY

(RAPHICS
� SAID� THE�"MIGA� IS� THE� IDEAL�
TOOL� FOR� THE� JOB�� �8E�USE� IT�MAINLY�FOR� ITS�
GRAPHICS�CAPABILITY�AND
� FOR�WHAT�WE�RE�
DOING
� IT�WORKS�VERY�WELL��

)E�SAID� THE�MACHINE�COMES� IN� TO� ITS�
OWN�WHEN� PUTTING� TOGETHER�57�ADVERTS�
FOR� LOCAL� FIRMS
� FOR�WHICH� THE�OLD� STALWART�
PAINT�PACKAGE�%1AINT�***�IS� PRESSED� INTO�
SERVICE
� ALONG�WITH� *NNOVISION�S�VIDEO�
TITLING� PACKAGE�#ROADCAST�5ITLER�

)ARDWARE�WISE
� .ORRIVISION� USES�
LOW�BAND� 6�.ATIC�VIDEO�AND�AN�"�����
PLUS��.B�3".�WITH� ��.B�2UANTUM�
HARD� DRIVE
� LINKED� TO�A� 3ENDALE������
GENLOCK�
.ORRIVISION� e������ �������
(ALAXY�(RAPHICS�e������ ������

0 4 1 T5 " -
& - & 7 �4 �0 /
�& 3 7 �$ &

% ' > �. � + 7 ' %

"�8ELSH�HOSPITAL� IS�USING�AN�"MIGA�
TO�PRODUCE�GRAPHICS�FOR�ITS�PATIENTSk�
TELEVISION�SERVICE���.,!$#!/0��(0)%.�
AND�
�!(+0�CREATE�ADVERTISEMENTS�
WHICH�PAY�FOR�THE�CHANNEL�

�4E49>J8C�;4C7�7<D=D�E4=8�A99
5RILOGIC� HAS� INTRODUCED� A�
RANGE�OF�HARD� DISK�DRIVE�
CONTROLLERS�AND�HARD�DISKS�
GOING� UNDER�THE�BANNER�OF�
�%ATAFLYERS��

5HE�4$4*� 	4MALL�
$OMPUTER�4YSTEMS� *NTERFACE
�
CONTROLLERS�ALLOW�ANY�HARD�
DISK�WHICH� USES� THIS� INDUSTRY��
STANDARD� SYSTEM� TO�BE�
ATTACHED� TO�EITHER�AN�"���

OR� INTERNALLY�TO�AN�"�����OR�
"�����

5RILOGIC�SUPPLIES� THE�
CONTROLLERS�COMPLETE�WITH�
/&$� HARD�DRIVES� IN�
CAPACITIES�OF���.B�AND�
���.B��5HE�/&$�DRIVES�
HAVE�AN�ACCESS� TIME�OF���MS�
AND�A� READ�WRITE�SPEED�OF�
���� MEGABITS�PER�SECOND�
"LL� OF�THE�DISKS�ARE�AUTOd

PARKING
� AND� THEY�HAVE�A�
SLIM� ��MM� PROFILE�

"LL� HAVE�A� TWO�YEAR�
GUARANTEE�� 1RICES�ARE�
_������� FOR�THE�"����
��.B�DRIVE
� _������� FOR�
THE�"���� ����.B�DRIVE
�
_����FOR�THE�"�������.B�
AND� _������� FOR�THE�"�����
����.B�
5RILOGIC�h ������������

';C3E7D�D5FBB7C76

5HE� FIGHT�AGAINST�SOFTWARE� PIRACY�CONTINUED�
APACE�THIS�MONTH�WITH� RAIDS�ACROSS� THE�
COUNTRY�� '"45
� THE�'EDERATION�"GAINST�
4OFTWARE�5HEFT
� MADE� ���SWOOPS�ON� THE�
UNSUSPECTING� BUCCANEERS� IN� THE�FIRST�WEEK�OF�
+UNE�ALONE�

4OME�����
���� LEISURE�TITLES�WERE�SEIZED
�
WITH� �
����OF�THESE�BEING� TAKEN�DURING� A�
SINGLE� RAID� IN�$ARDIFF�

5HE� REST�OF�THE�HAUL�WAS� TAKEN�AFTER�
IMPROMPTU�VISITS�MADE�BY�'"45�AT�3EDCAR�
RACES�AND� IN� )UMBERSIDE�AND�4OUTH�8ALES�

!&�/6�!�1"0
+U LY� ������� ���# IT�$OMPUTER�4HOW
�
/OVOTEL
�)AMMERSM ITH
�-ONDON��
8ESTM INSTER�&XHIBITIONS�e���� ���� �
�����

"UGUST� ���/ EX T� ISSUE�O F��> :82 �
+9@AA6C�IN�YOU R�NEWSAGENT�

4EPTEMBER������&UROPEAN�$OMPUTER�
&NTERTAINMENT�4HOW�� &ARIS�$OURT
�
-ONDON��&."1� � ���� ���� �����

 ; H I H

 I L L ? = N C I H
8E�W O U LD � LIK E � TO �
PO IN T�O U T�TH A T� IN � THE �
NEW S� S TO RY � LAS T�
MON TH 
� �4 TILL� V ID EO �
MOVES� IN� ON� THE �
" M IG A �
� THE RE �W A S � AN �
OM ISS ION �� *N�O RD E R�TO �
TRA N S FE R�P IC TU RES� TO �AN �
"M IGA 
� THE �CAM ERA �S �
D ISKS � HAVE � TO � BE�
P LACED� IN� AN � 37����
1 LAYE R� U N IT� 	COSTING �
_� 
� � � �� � 
�W H ICH � IS�
CONNECTED� TO �THE �
"M IG A �S � SE RIA L� P O RT �
V IA � AN � *"7�� �
*N TE RFACE � 6N IT�
	_��� ��� 
��5HE�
IN TE RFACE � SO FTW A RE �
COSTS�_ � � � �� � � FROM �
$OMPUTERISED �
5 RA IN ING � 4YSTEMS

��� � �� � ���� ��� �
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BY�%AVE�(OLDER
"N�"MIGA�DRIVEN� SCALE� REPLICA�OF�A� REAL�
INDUSTRIAL� ROBOT�HAS� BEEN� LAUNCHED� INTO�
THE�EDUCATION�MARKET�

5HE�"LFRED�"RM� FROM�5HINK�-IMITED� IS�
A� FULLY�ARTICULATED� ROBOT�ARM� JUST�A�
COUPLE�OF�FEET�HIGH�WHICH�CAN�EMULATE�
ALL� THE�ACTIONS�OF�THE� FULL�SIZED�.ARS�AND�
3����PRODUCTION� LINE� ROBOTS�� *T�HAS�SIX�
AXES�OF�MOVEMENT
� EACH�OF�WHICH� CAN�
BE� INDIVIDUALLY�CONTROLLED� FROM� THE�
"MIGA�

5HE�ACCOMPANYING� SOFTWARE�HAS�
BEEN�SPECIALLY�DESIGNED� TO�MAKE� IT�AS�
EASY�TO� LEARN�AS�POSSIBLE
� USING� SLIDER�
SWITCHES�AND�BOLD� ICONS�� *T�ALLOWS�YOU�
TO�BUILD� UP�SIMPLE�PROGRAMS
� IN� A�
PROCESS�CALLED�DATALOGGING
� TO�DRIVE�THE�
ARM� THROUGH�A�CONTINUOUS�CYCLE�OF�PREd
SET�MOTIONS�

5HE�COMPANY�RECKONS� THAT�
MASTERING� THE�ARM� TAKES�ONLY�A� FEW�
MINUTES�SO� THAT�SCHOOLKIDS�DO�NOT�SPEND�
AGES� JUST�LEARNING� HOW�TO�GET� IT�TO�MOVE�

"MIGA�ADD�ON�AUTOMATON�

*T� IS� INTENDED� TO�BE�USED� IN�PROJECTS�TO�
HELP�DEVELOP�PROBLEM�SOLVING�AND�
ANALYTICAL�SKILLS�

1RICED�AT�_���� FOR�EDUCATIONAL

PURCHASERS� 	�OR�_���� TO�JOE�1UBLIC
�5HE�
"LFRED�"RM� IS
� ACCORDING� TO�5HINK�
-IMITED�S� *AN� #LACK
�ABOUT�ONE�THIRD�OF�
THE�PRICE�OF�SIMILAR� ROBOT�PACKAGES�THAT�
ARE�CURRENTLY�AVAILABLE�

"�CONVEYOR�BELT� 	_���

� ROTARY�
TABLE� 	_���
�AND� LINEAR�SLIDE� 	_���

�
WHICH�CAN� BE�CONTROLLED� FROM� THE�SAME�
SOFTWARE� TO�WORK� IN� CONJUNCTION�WITH� THE�
"RM� FOR�MORE�COMPLEX� SET�UPS
� ARE�ALSO�
AVAILABLE� FROM� THE�COMPANY�

5HE�SYSTEM�WILL� BE� RELEASED�ON�
OTHER�COMPUTERS�SOON
� BUT�THE�COMPANY�
CHOSE� THE�"MIGA�AS� THE�MACHINE�ON�
WHICH� TO� LAUNCH� THE�"RM�

5HIS�DECISION� FOLLOWED�A�MARKET�
SURVEY�COMMISSIONED� BY�A� LARGE�
/ORWEGIAN� TRAINING�ORGANISATION�� *T�
PREDICTED� THAT� THERE�WOULD�BE�A�
DEMAND� FOR�UP�TO��
����OF�THE�ROBOTS�A�
YEAR� IN� &UROPE� IF�IT�WERE�RELEASED� FOR�
THE�"MIGA
� FAR�MORE�THAN�ANY�OTHER�
COMPUTER�
5HINK�-IMITED�e��������������

�8H@:�@D�
NEJG�H@I<H
4CHOOLS�AND� UNIVERSITIES�
USING�"MIGAS�AS� PART�OF�THEIR�
COMPUTER�STUDIES�COURSES�WILL�
NOW�HAVE�THE�OPPORTUNITY�OF�
OBTAINING� SITE� LICENCES�FOR�
('"�#ASIC� 	REVIEWED� IN�
#ATTLE�OF�THE�#ASIC
�"MIGA�
4HOPPER�ISSUE��
�

5HERE�ARE�TWO�DEALS�
AVAILABLE
� EITHER�WITH� OR�
WITHOUT�MANUALS��"FTER�AN�
INITIAL� PURCHASE�OF�THE�
INTERPRETER�AT�THE�STANDARD�
PRICE�OF�_��
� TEN� FURTHER�
COPIES
� INCLUDING� MANUALS
�
CAN� BE�BOUGHT�AT���� PER�
CENT�DISCOUNT��"NY�COPIES�
BOUGHT�THEREAFTER�WILL� BE�AT�
���PER�CENT�DISCOUNT�

"LTERNATIVELY
� BY�BUYING�
TWO�COPIES� 	BOTH�WITH�
MANUALS
� AT�THE� FULL� PRICE
� AN�
EDUCATIONAL� ESTABLISHMENT�
WILL� BE�ABLE�TO�BUY�A�
MINIMUM�OF�TEN�MORE�
	WITHOUT�MANUALS
�AT����PER�
CENT�DISCOUNT�

5HESE�DEALS
� HOPES�
('"
�WILL� HELP�
ESTABLISHMENTS�WITH� �EVER�
REDUCING� BUDGETS�� AND�AN�
�INCREASING�DEMAND� FOR�
MORE�ADVANCED� TECHNOLOGY���
"S�A� SIDE� LINE
� IT�MIGHT�ALSO�
HELP� TO� SELL� A� FEW�MORE�
COPIES�OF�('"�#ASIC�� ('"�
%ATA�.EDIA� 6,�e�� �� � �
�������

-MDU@�AJM�=@NO�
<IDH<ODJI
1RIZES�ARE�ONCE�AGAIN� UP�FOR�
GRABS�AT�THIS�YEAR�S�
"NIMATION�$OMPETITION
�
ORGANISED� BY�THE�"MIGA�
$ENTRE�4COTLAND�

4PONSORING�COMPANIES�
	AS�YET�UNSPECIFIED
� WILL� BE�
OFFERING� HARDWARE�AND�
SOFTWARE� PRODUCTS�TO� THOSE�
WHO� PRODUCE� THE�MOST�
COLOURFUL
�WEIRD
�WONDERFUL�
AND� HUMOUROUS�ENTRIES�

"S�WELL� AS�MATERIAL� GAIN
�
THE�WINNING� ENTRANTS�WILL�
HAVE�THEIR�WORK�ON�DISPLAY�TO�
THE�PUBLIC�AS� PART�OF�THE

"NIMATION� &XHIBITION�� 5HE�
EXHIBITION�WILL� RUN� FROM� THE�
���ST�TO�THE���TH�OF�"UGUST
�
COINCIDING�WITH� THE�
&DINBURGH� 'ESTIVAL�� "N�
ADDITIONAL� FEATURE�OF�THE�
EXHIBITION�WILL� BE�AN�
ANIMATION�WORKSHOP�WHERE�
ANYONE�CAN� TRY�THEIR�HAND�AT�
ANIMATION�

5HE�COMPETITION� IS�OPEN�
TO�ALL�"MIGA� USERS
�
WORLDWIDE�� &NTRIES�SHOULD� BE�
ON� FLOPPY�DISK�OR�1"-�VIDEO�
TAPE
� AND�ACCOMPANIED� BY�
THE�ENTRY�FORM� PRINTED� BELOW�

0NE�OF�THE�WINNERS�FROM�
LAST�YEARkS�CONTEST�

/".&�� �����
"%%3&44�

5&-�� / 0 ��������������������
'03."5�0'�&/53:

����*/$)� '-011:�%*4,
.0%&-�0'�".*("�����������������������
%&5"*-4�0'�1&3*1)&3"-4�"%%&%

1"-�7*%&0�5"1&

40'58"3&�64&%������������������������������������������������������
*�"(3&&�50�"#*%&�#:�5)&�$0.1&5*5*0/� 36-&4

4*(/&%�� �%"5&� �
5HE�CLOSING� DATE� FOR�ENTRIES� IS� ��� +ULY��5HE�"MIGA�$ENTRE�4COTLAND�e����� ���������

(C<@E8C
BAH8C
1ROSPECTIVE�PRINTER�
PURCHASERS�ALREADY�CONFUSED�
BY�THE�PLETHORA� OF�OPTIONS�
AVAILABLE�WILL� BE�PLEASED� TO�
HERE�OF�ANOTHER�ENTERING� THE�
MARKET��5HE�%-����FROM�
'UJITSU� IS�A� ���PIN�DOT�MATRIX�
MODEL
� OFFERING� A�COLUMN�
WIDTH�OF� ������CHARACTERS� 	AT�
���CHARACTERS�PER� INCH
�OR�
�����CHARACTERS� 	AT� ��� CPI
� AT�
A� RESOLUTION�OF����X����
DOTS�PER� INCH�

5HE�PRINTER�SUPPORTS�
THREE�EMULATION�MODES�
'UJITSU�%1-��$� PLUS
� *#.�
AND� &PSON��"S� READERS�OF�
"MIGA�"NSWERS�WILL� BE�
AWARE
� THIS� IS�A� VALUABLE�
ASSET��"S� FURTHER�ASSURANCE�
THAT�IT�WILL�WORK�WITH�AN�
"MIGA
� IT� IS�BUNDLED�WITH� A�
NUMBER�OF�PRINTER�DRIVERS�
AND�A�SET�UP�PROGRAM�CALLED�
%-.&/6�

'UJITSU� HOPES� THE�%-����
WILL� AID� ITS� PLANS� FOR�
EXPANSION� IN� THE�SMALL�
COMPUTER�MARKET��5O�THIS�
END
� THE�%-���� HAS�BEEN�
�DESIGNED� TO�FIT�THE�
PARAMETERS�OF�DESKTOP� USE�
�
PRESUMABLY�MEANING� THAT� IT�
WILL� FIT�ON�A�DESK�

5HE�'UJITSU� %-����WILL� BE�
DISTRIBUTED� BY�.IDWICH�
5HAME� 	e���������� ���
�
AND�;YGAL� %YNAMIC� 	e������
���� ���
� FOR�A� SUGGESTED�
PRICE�OF�_�������

�<:�D6C88@
"MIGA� USERS� INVOLVED�WITH�
DESKTOP�PUBLISHING
� SOFTWARE�
DEVELOPMENT�AND� BUSINESS�
WILL� BE� INTERESTED� IN�A� NEW�
MONITOR�FROM� )ITACHI�� 5HE�
��.79� IS�A� ���INCH
� HIGH��
RESOLUTION� 	UP�TO� �
����
PIXELS� HORIZONTALLY�BY� �
����
VERTICALLY
� COLOUR�MONITOR�
COSTING�_�
�������

*T�IS�MOUNTED�ON�A� TILT�
AND� SWIVEL� BASE�AND�HAS�A�
FLAT
� GLARE�RESISTANT�SCREEN�� *T�
CONNECTS�TO�AN�"MIGA�VIA� A�
��PIN� %�SUB�CABLE�WHICH�MUST�
BE�PURCHASED� FROM� A� THIRD��
PARTY�SUPPLIER�� /OTE� THAT� IF�
YOU�WISH� TO�USE� THE�MONITOR�
TO�DISPLAY� INTERLACED�
GRAPHICS
� THEN�A� FLICKER�FIXER�
OF�SOME�DESCRIPTION�WILL� BE�
NEEDED�

5HE�MONITOR� IS�AVAILABLE�
FROM�)ITACHI� /EW�.EDIA�e�
�������������
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����WITHOUT�BEATING�AROUND�THE�BUSH�1EN�1AL�IS�
VERY�SPECIAL���� �� �5HERE�IS�LITTLE�TO�FAULT�1EN�1AL�
AND�IT�DESERVES�TO�DO�WELL��

�=971��?B=1D


�53
� ���

�����ITS�HANDLING�OF�GRAPHICS�IS�UNSURPASSED�
1EN�1AL�IS�THE�ONLY�PROGRAM�* �TESTED�THAT�W ILL�
AUTOMATICALLY�WRAP�TEXT�AROUND�GRAPHICS����
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*F�M Y�DEPARTURE�FROM �THE�
MAGAZINE�SEEMS� RAP ID 
� LET�ME�
REASSURE�YOU � THA T�THE�REASON�
*�M �HAPPY�TO �VENTURE�IN TO �
PASTURES�NEW �IS�THA T�YOU �HAVE�
A LREADY �TURNED� THIS�MAGAZINE �
IN TO �A�HUGE�SUCCESS��5HE�NEW �
TEAM �MEMBERS�ARE�VE RY �
EXPERIENCED�AND�W IL L �CONTINUE �
TO �G IVE�YOU �THE�BEST�MAGAZINE �
ANYWHERE �FO R �THE�"M IGA�

#OB�8ADE

8ELL�FO LKS 
�THIS� IS� IT �	SNIFF

�THE �
LAST� ISSUE�O F��> :82�+9@AA6C�* �L L�
BE�W O RK IN G �ON� 	SOB
�� *T�S �BEEN�
A�G REA T�SHOW 
�YOU �VE �BEEN�A�
GREA T�AUDIENCE�AND� *�D � LIKE �TO �
LEAVE�YOU �W ITH � THIS� LITTLE �
THOUGHT�� THERE�ARE�MORE�THINGS�
TO �BE�FOUND� IN�HEAVEN�AND �
&ARTH� THAN�YOU �VE �GO T�ON�YOU R�
HARD �DISK��,EEP�W A RM �AND �
DON �T�EAT�ANYTH ING �POISONOUS�

,ARL�'OSTER

�&� � �$$'��*'%



*�M �4TUART�"NDERTON
�THE�NEW �
ED ITO R�� *F�YOU � HAVE�A�VE RY �LONG �
MEMORY�YOU �M IGHT�REMEMBER�
ME�FROM �+,��> :82��@C>2E��A�
FINE �UPSTANDING�MAGAZINE�
.ORE� RECENTLY�*�VE �BEEN�
W O RK IN G �ON�+9@AA6C�D�SISTER�
TITLE �/ EW ��@>AFE6C��IAC6DD
�0 F�
AN�EVENING� *� LIKE �TO �BORE �
EVERYONE�W ITH �TR IV IA �QUESTIONS�
IN� THE�PUB
� JUST�LIKE �#OB� REA LLY ���

4 TUART�"NDERTON

*�M � THE�NEW �PRODUCTION�ED ITO R
�
SO� *�W O N �T �BE�DOING�MUCH�
ACTUAL�W R IT IN G �FO R �THE�MAGAZINE
� �WHICH� IS�P ROBAB LY �GOOD�FO R �
A LL�CONCERNED��0UR�CONTRIBUTORS
�
HOWEVER
�W IL L �SOON�GET�USED� TO �
MY�HONEYED�TONES����0 F�AN�
EVENING� *� LIKE �TO� IGNORE�4TUART�
AND�GET�ABSO LUTE LY �PLASTERED �
	#ODDINGTONS�O R�. ICHELOB
�IF �
YOU �RE �BUYING
�

*AN�8 RIG LEY

$�,,�*� �*'% �, �� &�/ � ��!,'*
%EAR�READERS

'IRST�OF�ALT
� A�CONFESSION�� *�AM�NOT�AN�"MIGA�EXPERT�� ��KNOW�A� FAIR�BIT�ABOUT�
THE�MACHINE
� HAVING�WORKED�ON�"MIGA�RELATED�MAGAZINES�SINCE� ����
�BUT�
WHEN�IT�COMES�DOWN�TO� IT�*�KNOW�ABOUT�AS�MUCH�AS�THE�AVERAGE�USER��4O�WHY�
ON�EARTH
�YOU�MIGHT�WELT�ASK
�ARE�YOU�EDITING�"MIGA�4HOPPER
�#RITAIN�S�
PREMIER�MAGAZINE� FOR�PEOPLE�WHO�ARE�SERIOUS�ABOUT�THEIR�MACHINES 

8ELL�THE�ANSWER� IS�SIMPLE��"N�EDITOR�S�JOB�ISN�T�TO�KNOW�TOTS�ABOUT�THE�
"MIGA�� THAT�S�$LIFF�3AMSHAW
�OUR�TECHNICAL�EXPERT�S�DEPARTMENT��.Y�JOB� IS�TO�
DO�TWO�THINGS�� 'IRST
� TO�FIND�OUT�WHAT�YOU�WANT�FROM�"MIGA�4HOPPER
�WHAT�
INFORMATION�YOU�NEED
�AND�HOW�YOU�WANT�*T�PRESENTED��"ND�SECOND
� TO�FIND�
THE�PEOPLE�WITH� THAT�KNOWLEDGE
�GET�IT�DOWN�ON�PAPER�AND�OUT�TO�YOU�IN� THE�
MAGAZINE�

&ASY
�EH �8ELT
� NO�ACTUALLY��5HE�SECOND�PART�IS�SIMPLE�ENOUGH�� HERE�AT�
4HOPPER�WE�HAVE�A�COMPREHENSIVE�PANEL�OF�EXPERTS�IN�ALL�AREAS�OF�"MIGA�
ACTIVITY
� AND�A�SKILLED�PRODUCTION� TEAM�OF�*AN�AND�+AQUIE�WHO�CAN�TRANSLATE�
THEIR�THOUGHTS� INTO�THE�PRINTED�WORD�� *T�S�THE� FIRST�BIT�THAT�S�DIFFICULT�� FINDING�OUT�
WHAT�YOU�WANT�

.ANY�OF�YOU�WERE�GOOD�ENOUGH�TO�FILL�OUT�THE�QUESTIONNAIRE� IN�THE�FIRST�
TWO� ISSUES
� SO� *�HAVE�A�FAIR� IDEA�ABOUT�HOW�OLD�YOU�ARE�ON�AVERAGE
�AND�
WHICH�MODEL�OF�"MIGA�YOU�OWN�� #UT�TO�REALLY�GET�"MIGA�4HOPPER�WORKING�
FOR�YOU� *�NEED�TO�KNOW�WHAT�YOU�WANT
�AND�THAT�MEANS�YOU�PUTTING� FINGER�TO�
KEYBOARD�AND�WRITING� TO�ME��5HIS�ISN�T�AN� IDLE�REQUEST�� THINGS�REALLY�DO�GET�
DONE�AS�A�RESULT�OF�READERS�� LETTERS��'OR� INSTANCE�IN�THE�LAST�WEEK�T�HAD�THREE�
SEPARATE�LETTERS�ASKING�ABOUT�USING�THE�"MIGA� IN�AMATEUR�RADIO�WORK��
5HEREFORE�IN�THE�COMING�MONTHS�YOU�WILL� FIND�FEATURES�ON�USING� THE�"MIGA� IN�
AMATEUR�RADIO�

4O� IF�YOU�WANT�A�SERIES�ON�#ASIC
� OR�SETTING�UP�A�DATABASE�FOR�STAMP�
COLLECTING
�OR�WRITING�COLLISION�DETECTION� ROUTINES� IN�ASSEMBLER
� OR�CONNECTING�
UP�A�.*%*�KEYBOARD�OR�ANYTHING
� GET�IT�DOWN�ON�PAPER�AND�STRAIGHT�TO�ME��
5HEN� *�CAN�DO�MY�JOB�BETTER�AND�GET�A�HUGE�PAY�RISE�AT�THE�END�OF�THE�YEAR
�
AND�YOU�CAN�MOULD�"MIGA�4HOPPER�INTO�THE�"MIGA�MAGAZINE�YOU�ALWAYS�
WANTED�BUT�JUST�COULDN�T�FIND�� (ET�WRITING
� X � � -i� Y F � �� S

� � ���

,;8��+�C4E<@:D�8IB>4<@87
:OU� MAY� RECOGNISE� THE�$HECKOUT� BOX�
ON� THE� RIGHT� AS� THE� USUAL� FORMAT� FOR�
OUR� RATING�OF�PRODUCTS� UNDER� REVIEW�� *F�
YOU�VE� BEEN� WONDERING� HOW� THE�
SYSTEM� WORKS
� THEN� HERE�S� HOW�
EVERYTHING� IS�CALCULATED�

#ECAUSE� WE� REVIEW� SO� MANY�
DIFFERENT� TYPES� OF� PROGRAM� AND�
HARDWARE
� A�SINGLE�GROUP�OF�RATINGS� IS�
NOT� FLEXIBLE� ENOUGH� TO� ASSESS� ALL� THE�
ASPECTS� OF� EACH� PRODUCT�� 5HUS� THE�
RATING� CATEGORIES� ARE� DIFFERENT� FOR�
EACH� REVIEW
� ALTHOUGH� THINGS� LIKE�
%OCUMENTATION� AND� 4PEED�WILL� NEARLY�
ALWAYS�BE�THERE�

"NOTHER� IMPORTANT� ASPECT� IS� THE�
WEIGHTING� GIVEN� TO� EACH� RATING�
CATEGORY� TO� END� UP� WITH� THE� FINAL�
MARK� OUT� OF� ����� 1RICE� IS� ONE� OF� THE�
MOST� IMPORTANT� RATINGS
� BUT�OTHERS�WILL�
VARY� CONSIDERABLY�� 'OR� INSTANCE
�
COMPATIBILITY� ACCOUNTS� FOR� MANY� OF�
THE� MARKS� FOR� A� 1$� EMULATOR� AND�
STRENGTH� OF� CONSTRUCTION� OR� RELIABILITY�
WILL� BE�A� BIG� SCORE� FOR�MICE�AND�OTHER�
ACCESSORIES� LIKELY�TO�TAKE�A�BEATING�

.ARKS�GIVEN� IN� THE�$HECKOUT�BOX�
ALWAYS� ADD� UP� TO� A� VALUE�OUT�OF� ����
AND
� ALTHOUGH� THIS� IS� A� SOMEWHAT�
ARTIFICIAL� INDICATOR� OF� THE� QUALITY� OF

6NDERSTAND�OUR�SCORING�SYSTEM�

SOFTWARE� OR� HARDWARE
� IT� DOES� ALLOW�
COMPARISON� BETWEEN� SIMILAR�PRODUCTS��
5HE� THING� TO� BEAR� IN� MIND� IS� THAT� WE�
AREN�T� DEALING� WITH� GAMES� � � A�
RELATIVELY� LOW� MARK� DOES� NOT� MEAN�
YOU� SHOULDN�T� BUY� A� PRODUCT�� IT�S� A�
COMPARATIVE� INDICATOR� THAT� TAKES� INTO�
ACCOUNT� MANY� DIFFERENT� FACTORS�� *N� ALL�
CASES
� YOU� SHOULD� BASE� YOUR� BUYING�
DECISION� ON� WHATEVER� FACTOR� IS� THE�
MOST� IMPORTANT� TO� YOU
� BE� IT� SPEED
�
PRICE
� RELIABILITY� OR� ANY�ONE� OF� A� HOST�
OF� FEATURES� THAT� CAN� ONLY� BE� DETAILED�
IN� THE� FULL� REVIEW� AND� NOT� IN� A� SINGLE�
RATING�
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5 HE�$ITIZEN�4WIFT��� IS�A�
HIGHLY�ACCLAIMED� NINE�PIN�
DOT�MATRIX�PRINTER�� *T� IS�A�
COMPACT
� TIDILY�DESIGNED�

MACHINE
� CAPABLE�OF�PRODUCING�
EXCELLENT�QUALITY�TEXT�AND�GRAPHICS�� *T�
COMES�WITH�5IMES
� 4ANS�4ERIF�AND�
$OURIER�FONTS� IN�A�VARIETY�OF�SIZES�
FROM� ���TO� ���PITCH
� BUT�OF�COURSE�THE�
"MIGA�CAN�DRIVE� IT�TO�USE�ANY�FONT�AT�
ANY�SIZE�� *T�CAN�EMULATE�AN� &PSON
�
ENSURING�TOTAL�COMPATIBILITY
� AND� ITS�
ON�BOARD� �,�BUFFER�SPEEDS�UP�
PRINTING�ENORMOUSLY��0UR�PRIZE�ALSO�
INCLUDES�THE�COLOUR�UPGRADE�KIT
�
ENABLING�YOU� TO�PRINT�OUT�THOSE�
STUNNING� *''�GRAPHICS�ON� PAPER�

*N�OUR�REVIEW�OF�DOT�MATRIX�
PRINTERS
�.ARK�4MIDDY�WAS�
IMPRESSED�� �-IVING�WITH� THE�4WIFT� IS�A�
DREAM� ���� BY�FAR�THE�BEST�FEATURE
� AND�
WHAT�WOULD�CERTAINLY�SELL� IT�TO�ME
� IS�
$ITIZEN�S�UNIQUE�CONTROL� PANEL�� 5HE�
SYSTEM� IS�SO� BEAUTIFULLY�EASY� IT�ALMOST�
DEFIES�DESCRIPTION�� 0UTPUT�QUALITY� IS�
EXCELLENT�� 0VERALL� THE�4WIFT��� IS�
PROBABLY�THE�BEST���PIN�PRINT�ENGINE�
AROUND��� )IGH� PRAISE� INDEED�

4O�HOW�CAN�YOU�WIN� IT �4IMPLE��
JUST�HAVE�A�QUICK�READ�OF�THE�
INCREDIBLY�EASY�QUESTIONS�BELOW
� FILL�
IN� THE�COUPON
� STICK�IT�ON� THE�BACK�
OF�AN�ENVELOPE�OR�POSTCARD
�
AND� SEND� IT�TO�$ITIZEN�1RINTER�
$OMPETITION
�"MIGA�4HOPPER

���.ONMOUTH�4TREET
� #ATH�
#"�� �"1�

)ERE�COMES�THE�SMALL� PRINT�
"LL�ENTRIES�MUST�BE� RECEIVED�
BY�"UGUST� �� TO�BE�CONSIDERED�
&NTRIES�MUST�BE�ON�THE� BACK�OF�AN�
ENVELOPE�OR�POSTCARD
� NOT�IN�AN�
ENVELOPE� 	WE�HURT�OUR�HANDS�OPENING�
HUNDREDS�OF�ENVELOPES
�YOU� KNOW
��
"NYONE�WHO�WORKS�FOR�'UTURE

)F8DE<A@� 

8HO�DIRECTED��:E:K6?�#2?6 �
"� )�(�8EILS�
#� 0RSON�8ELLS�
$� "S� 8ELLS

)F8DE<A@� �
8HICH�O F�THE�FO LLOW ING � IS�A�
SW IFT 
" � 5HE�NAME�O F�THE�CLOCK�

CHIP�IN �AN �"M IGA �
#� "�DISEASE�O F�SHEEP�
$� "�TYPE�O F�NEW T

�HDB<�0CJKK@M
�:?�4@?;F?4E:@?�H:E9��:E:K6?��:D�
@776C:?8�J@F�E96�492?46�E@�H:?�J@FC�G6CJ�@H?�
4@=@FC�5@E	>2EC:I�AC:?E6C��H@CE9�>@C6�E92?�L���


5HIS�$ITIZEN�4WIFT���COULD�BE�YOURS�IN�DAYS�� �JUST�ANSWER�THE�INCREDIBLY�
SIMPLE�QUESTIONS�ON�THIS�PAGE�AND�BUNG�THE�ENTRY�FORM�IN�THE�POST�
C























































































5ICK�THE �A P P RO P R IA TE �BOXES�A ND �F I L L � IN �Y O U R �NAM E�AND �
ADDRESS
� THEN � SEND� THE �COUPON 
�S TUCK�ON �THE �BACK �O F�A �
POSTCA RD �O R �ENVE LOPE �TO �
$ ITIZEN� 1 RIN TE R�$ OM PE TITION 
�"M IGA � 4HOPPER
�� � �. ONM OU TH �
4TREET
�#ATH�#"�� �"1�B Y �"UGUS T� ��

2 U E S T IO N � �� " ( � # ( � $ 6 �

2 U E S T IO N � � � " � s � # � s � $� s

2 U E S T IO N � � � " 2 � # ( � C s

2 U E S T IO N � � � " ( � # ( � $ (
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"DDRESS� ��� ��������������������������������������������������� ������ ������� ������ ������������

1OSTCODE� @@@@@@@@@@@@@@@ @@� 5 E LE P H O N E @@@@@@@@@@@@@@@@@@@@@@@@@@

1UBLISHING�OR�
$ITIZEN� CAN�T�ENTER��

5HE�EDITOR�S�DECISION� IS�
FINAL�� *�VE�MADE�UP�MY�MIND�AND�
THAT�S�THAT�� /O�ARGUMENTS�� T �5��

)F8DE<A@��
8HICH�W R ITE R �INVENTED �
*CE�/INE 
"� ,U RT�7ONNEGUT�
#� +OSEPH�)ELLER�
$� *SAAC�"SIMOV

)F8DE<A@��
8HO�WAS�THE�FIRS T�P RIN TE R�IN �
&NGLAND 
" � +OHNATHAN�&PSON�
#� +OHANN�(UTENBURG �
$� 5HOMAS�$AXTON
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H@F=5�36�72>@FD�7@C� 
��>:?FE6D�
96�C64<@?65�H:E9@FE��0��,I�E96D6�
A286D�J@F�42?�36�72>@FD�7@C�2�
H9@=6�>@?E9
�2?5�H:?�2�H9@=6�L��
:?E@�E96�32C82:?���0�D�?6H �65:E@C�
+EF2CE��?56CE@?�:D�J@FC�9@DE���

. IND�YOU R�LANGUAGE
8HO�WAS�$LIFF�3AMSHAW�AIMING� HIS�
ARTICLE� �#REAKING� THE�-ANGUAGE�
#ARRIER�� 	"4��
�AT � #"4*$ALLY
�WHAT�
*�M� TRYING� TO�SAY� IS
� THE�ARTICLE�SEEMED�
TO�HAVE�BEEN�$0.1*-&%�FROM�A�
WHOLE�BUNCH�OF�CONCEPTS
� SOME�OF�
WHICH�WERE� IRRELEVANT�
'0353"/ATELY� FOR�ME� *� COULD�$�WHAT�
$LIFF�WAS�DRIVING�AT
� BUT�HE�COULD�
HAVE�TAKEN� A� MORE�.0%6-"�
APPROACH�WHICH�WOULD� HAVE�MEANT�
THAT�NON�TECHIES�WOULD� NOT�HAVE�
NEEDED�AN� */5&313&5&3�� )AVE�A�
CHEW�ON�A� 'RUIT�1"4$"-
� TAKE�YOUR�
TIME�AND�"44&.#-&�YOUR�THOUGHTS� IN�
A�MORE�ORDERLY�FASHION
� $LIFF�

.�+� %�$ASTLE�
3"'�8ATTISHAM �

4UFFO LK

+@CCJ�J@F�E9@F89E�E96�2CE:4=6�
H2D��'�'$=65�E@86E96C
�/6�==�
ECJ�E@�D6E��'*, �@FC�:562D�
>@C6�42C67F==J�:?�7FEFC6��H:E9�
E96���� �>@C6�6IA=2?2E:@?D


#IMBOS� IN� THE�DESERT
4OMEONE�OUT�HERE� LENT�ME�A� COPY�OF�
"MIGA�4HOPPER
� GREAT�MAGAZINE
�
LIKE� IT��8HO�NEEDS�GLOSSY�COLOURED�
PICS 

"S�TO�WHAT�*�D� LIKE�TO�SEE
� HOW�
ABOUT�A�SERIES�OF�ARTICLES�ON�WHAT�
MAKES� THE�"MIGA�TICK
� THE�30.�
KERNEL�MANUALS�EXPLAINED� FOR�
BIMBOS 

3EF�YOUR� �8HO�ARE�YOU ��
SNIPPET
�YOU�RE�WELCOME�TO�DROP�
ROUND� FOR�A�CHAT�ANYTIME�� 2UITE�A�
FEW�"MIGA�OWNERS� IN� 0MAN�ACTUALLY
�
ENOUGH� TO�START�US� THINKING�OF�AN�
0MAN�6SER�(ROUP�

. IKE �-UNDBERG�
3"'0�,HASAB�

0MAN

!�5 �42==�C@F?5�7@C�2�5C:?<��3FE�!�
DFDA64E�J@F�42?�86E�2CC6DE65�
7@C�E92E�@G6C�E96C6�2?5�E62�;FDE

:D?�E�E96�D2>6
��D�7@C�>2<:?8 �
"4�A�>282K:?6�7@C�3:>3@D��2�
368:??6CD��4@FCD6�:?�92:C�
DEJ=:?8�DE2CED�?6IE�>@?E9��
HC:EE6?�3J�!2?��@FC�AC@5F4E:@?�
65:E@C
�+6C:@FD=J�E9@F89��!�
9@A6�J@F�=:<6�E96�A:646�@?�
!?EF:E:@?�AC@8C2>>:?8�@?�
A286�����2?5�E96C6�D�A=6?EJ�
>@C6�H96C6�E92E�42>6�7C@>
� !7�
J@F�5@�D6E�FA�2�FD6C�8C@FA��
5C@A�@FC�FD6C�8C@FAD��A286�2�
=:?6�2?5�H6�==�8:G6�J@F�2�A=F8


-ESS�IS�MORE
)AVING� RECENTLY�BOUGHT�AN�"MIGA�
"���� FOR�MY�SON
� *�DECIDED� TO�SEE�
WHAT�MAGAZINES�WERE�AVAILABLE�� *�
WAS�SURPRISED�TO� FIND� A� FAIRLY�WIDE�
RANGE
� BUT�EVEN� MORE�SURPRISED�AT�THE�
PRICES�� *� BAULKED�AT�PAYING� _����
�
AND�EVEN� _�����WAS�ON� THE� HIGH�
SIDE�� &VENTUALLY� *� SETTLED� FOR�A�COPY�OF�
"MIGA�4HOPPER�WHICH� SEEMED� TO�FIT�
THE�BILL� NICELY�

#ACK�HOME
�A�MORE�DETAILED� LOOK�
LEFT�ME�WITH� THE� IMPRESSION� THAT� IT�WAS�
TOO� BUSY�AND� THERE�WAS�TOO�MUCH� TO�
READ�� )OWEVER
� *� TOOK�THE� TROUBLE� TO�
GO� THROUGH� IT�ALL� AND� IT�WAS�WORTH� THE�
EFFORT�� 'OR� INSTANCE
� *� NEVER�KNEW�
WHAT�1%�SOFTWARE�WAS� UNTIL� NOW�

)AVING� SAID� THAT
� CAN� *� PULL�YOU�
UP�ON�ONE�SMALL� POINT�� *N�A� RECENT�
REPLY
� *� READ� ����HAVING� LESS�EDITORIAL�
PAGES������ *�M� SURE� IT�WAS�A� SLIP�OF�THE

PEN�AND�YOU� REALLY�MEANT��FEWER�
PAGES��� *� HAVE�ALREADY�SENT�OFF�A�
YEAR�S�SUBSCRIPTION� SO� *�WILL� DEFINITELY�
KNOW� IF�THE�EDITOR� IS�CHECKING� OVER�
WHAT�YOU�DONE�WROTE�

, ( �-EE�
$AMBERLEY�

4URREY

!�9@A6�J@F�H:==�92G6�=6DD�
4@>A=2:?ED�23@FE�E9:D�:DDF6


%UNZAPPIN
"T�LAST
� THANK�GOODNESS�� 4OMEONE�S�
FINALLY�ARRIVED�AT�THE� NOTION� THAT�THERE�
IS�MORE�TO� THE�"MIGA� THAN� PLAYING�
GAMES�� /OT�THAT�*�M� KNOCKING� GAMES�
YOU� UNDERSTAND�� �THEY�RE�VERY�
THERAPEUTIC�AND� *� STILL� DIG� *NTERCEPTOR�
OUT�OF�THE�DISK�BOX�� �BUT�THERE�S�MORE�
TO� LIFE�AND�COMPUTING� THAN�ZAPPING�
ALIENS�

*�WOULD� BE� INTERESTED� TO� KNOW�
WHO�YOU�ARE�AIMING� THE�MAG�AT�� *T�
LOOKS�AS� IF�THE�YOUNGER� READER� IS�
BEING� TARGETED�� *N�MANY�WAYS

"MIGA�4HOPPER�RETAINS� THE��COMIC��
IMAGE�COMMON� TO� THE�MAJORITY�OF�
COMPUTER�MAGAZINES�ON�THE�MARKET��
'OR� INSTANCE
� THE�CARTOON� IMAGES�OF�
THE�STAFF�WRITERS� HARDLY� INSPIRE�
CONFIDENCE�� &ITHER�GET� RID� OF�THEM�
COMPLETELY�OR�AT� LEAST� REPLACE� THEM�
WITH� PROPER�PHOTOS�� "ND�".04��
8HO� THOUGHT�THAT�ONE�UP �0,
�
PRODUCT�SALES�HAVE�EXCEEDED���
���

P�4��

_� _� �� �� �

WOULD�POUR�BLEACH� ON�A�DISK�DRIVE�
�� �� �

$HRIS�&DGIN�
3OCKFORD �

64"

�r"� r
�r,� =� =

AND� THAT�S�GREAT�FOR�THE�SOFTWARE�
HOUSE�BUT
� AFTER�ALL
� IT�S�ONLY�A�
GLORIFIED� #ASIC�� *� KNOW�THAT�A� NUMBER�
OF�SOFTWARE� PACKAGES�CREATED�WITH�
".04� HAVE�BEEN� MARKETED� BUT� *�
WOULD� HAVE�THOUGHT�THAT� IF�YOU�WERE�
GOING� TO�GET�SERIOUS�ABOUT�
PROGRAMMING� THEN�YOU�WOULD� HAVE�
MADE�#ASIC� ITSELF�THE�SUBJECT�

,EITH� 3�.UNN �
( LASGOW

,96�>282K:?6�:D�2:>65�2E�
6G6CJ��> :82�6?E9FD:2DE�H9@ �
H2?ED�D@>6E9:?8�2�3:E�>@C6�
DF3DE2?E:2=�E92?�2�82>6D�
4962E��D:>A=6�2D�E92E
� 1@F?8�
2?5�@=5��>6?�2?5�H@>6?��
3=@?56D�2?5�3CF?6EE6D��2D�=@?8 �
2D�E96J�H2?E�E@�<?@H �>@C6�
23@FE�E96:C�72G@FC:E6�9@33J�
"4� :D�7@C�E96>


�D�7@C�".04
�J@F�2?DH6C�
J@FC�@H?�BF6DE:@?���������
4@A:6D�92G6�366?�D@=5�D@
�������A6@A=6�@FE�E96C6�H2?E�
E@�<?@H �9@H �E@�86E�E96�36DE�
@FE�@7�:E
�+@�H6�E6==�E96>
�/6�
H:==�2=D@�4@G6C�@E96C��2D:4D��:?�
724E�H6�H:==�4@G6C�2?J �
=2?8F286�@FC�C6256CD�H2?E�E@�
<?@H �23@FE
�/9J�?@E�HC:E6�:?�
2?5�=6E�FD�<?@H �H92E�EFE@C:2=D�
J@F�H@F=5�6?;@J�C625:?8�

.AKING�A�CLICK�STOP
*� PURCHASED� THE�ANTI�CLICK�BOARD� AND� *�
FIND� THAT� IT�WORKS�� �TO�A�CERTAIN� EXTENT��
0N�A�COLD� BOOT
� THE�MECHANISM�
SEEMS�TO�WORK�FINE
� AND� THE�DRIVE�
DOESN�T�CLICK�AT�ALL� 	DF0�
� THAT� IS
��
)OWEVER
�WHENEVER� *� REBOOT�THE�
COMPUTER� 	USING� <$TRL>�<"MIGA>��
<"MIGA>
� AND� *� LEAVE�A�DISK� IN� THE�
DRIVE
� THEN�ONCE�THE�DISK� IS�EJECTED�
DF0�� STARTS�CLICKING� AGAIN�� *� FOUND� THAT�
THE�ONLY�WAY� TO�PREVENT�THIS� IS� TO�EJECT�
THE�DISK�BEFORE� REBOOTING
� AND� THEN�
EVERYTHING� SEEMS�TO�WORK�0,��"PART

=IHNCHO?>�IH�J;A?� ��
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*� READ�WITH� INTEREST�$LIFF�3AMSHAW�S�ARTICLE�
ON� IMPLEMENTATIONS�OF�#ASIC�FOR�THE�"MIGA�
IN� ISSUE���OF�"MIGA�4HOPPER�� *� FEEL�THAT�*�
MUST�POINT�OUT�SOME�OMISSIONS�AND�
MISUNDERSTANDINGS
� PARTICULARLY� IN�THE�
BENCHMARKS�

$REATING�BENCHMARKS� TO�TEST�THE�
RELATIVE� SPEED�OF�VARIOUS�PACKAGES� IS�AN�
UNENVIABLE�TASK�WHICH�MAKES�ENEMIES� FOR�
THE�REVIEWER�FASTER� THAN�MOST�.IDDLE��
&ASTERN�DICTATORSL� )E�SHOULD
� HOWEVER
�
ALWAYS�STRIVE�TO�PRODUCE�TESTS�WHICH�
ISOLATE�AND�EVALUATE� PARTICULAR�ATTRIBUTES�
OF�THE�SOFTWARE
�WHILST�POINTING�OUT�THE�
DIFFERENCES� IN� IMPLEMENTATION�THAT�MAY�
AFFECT�THE�RESULTS�� � UNFORTUNATELY�$LIFFkS�
BENCHMARKS�FAIL�ON�BOTH� THESE�COUNTS�

'IRST�OF�ALL
� THE�TIMINGS�FOR�THE�4TRING
�
5RIG�AND�'ACTORIAL�TESTS�ARE�DISTORTED�BY�
THE� INCLUSION�OF�CODE�TO�PRINT�OUT� THE�
RESULTS� IN�EACH�CASE�� *T�IS�WELL� KNOWN�THAT�
SCREEN�OUTPUT�SLOWS�DOWN�MANY�
PROGRAMS
� ESPECIALLY� IF�THE�SCREEN�SCROLLS�� �
CERTAINLY�MOST�FINISHED�PROGRAMS�WOULD�
NEVER� SCROLL�TEXT�� *F�YOU�WISH� TO�TEST� THE�
SPEED�OF� INTEGER�ARITHMETIC�OR�STRING�
HANDLING�YOU�MUST�TEST�THESE�ATTRIBUTES
� NOT�
HOW�QUICKLY�TEXT�CAN�BE�MOVED�UP�THE�
SCREEN��5HAT�S� LIKE�MEASURING� THE�RELATIVE�
ACCELERATION�OF�SPORTS� CARS� IN� THE�POURING�
RAIN�� THEY�ALL�SKID�AND�SLIDE
� MASKING�TRUE�
PERFORMANCE�

"T�LEAST�TWO�OF�THE�TESTS�ALSO�SUFFER

FROM� IMPLEMENTATION�DEPENDENT�QUIRKS�
WHICH� HAVE�NOT�BEEN� BROUGHT�TO�THE�
READERS�� ATTENTION��$LIFF�REMARKS�ON�THE�
SLOW�SPEEDS� RECORDED� BY�)I4OFI�#ASIC�AND�
$'"�#ASIC�ON� THE�#OB�TEST
� COMPARED�WITH�
THAT�OF�"MIGA#ASIC
� BUT�MAKES�NO�EFFORT�
TO�FIND�OUT�WHY�� *�CAN�ONLY�SPEAK� FOR�
)I4OFT�#ASIC�WHICH� RUNS�#OB�	STOP�
GIGGLINGV� YOU�#LOCK�"DDER�FREAKS
�MORE�
SLOWLY�BECAUSE�IT� IS�MOVING�THE�BOB�
CONTINUOUSLY
� EVERY�PIXEL�� *N�CONTRAST�
"MIGA#ASIC�UPDATES�THE�SCREEN� UNDER�
INTERRUPTS�EVERY�SO�OFTEN
� RESULTING� IN�A�
FASTER�BUT�MUCH� LESS�SMOOTH�MOVEMENT�OS�
IT�ACTUALLY�PLACES� SOMETHING� LIKE�AN�EIGHTH�
FEWER�BOBS�ON�THE�SCREENL� ".04�AND�
#LITZ�UNDOUBTEDLY�HAVE�OPTIMISED�ROUTINES�
FOR�SPRITE�HANDLING� BUT�AGAIN�WE�ARE� NOT�
TOLD�HOW�MANY�BOBS�ARE�USED�WITH� THEIR�
VERSION�OF�THE�PROGRAM�� 5HIS� IS� IMPORTANT�
INFORMATION
�WITHOUT�WHICH�ONE�CANNOT�
JUDGE�THE� RELEVANCE�OF�THE�BENCHMARK�

5HE�5RIG� TEST�USES�FLOATING� POINT�
ARITHMETIC
�TO�CALCULATE�A� TRIGONOMETRICAL�
SUM�WHICH�SHOULD�EVALUATE� TO� ��� &VERY�
INTERPRETER�COMPILER�TREATS�FLOATING� POINT�
DIFFERENTLY
� HOWEVER
� SOME�HAVING�SLOW�
BUT�ACCURATE�ROUTINES�WHILST�OTHERS�
SACRIFICE�ACCURACY�FOR�SPEED�� $LIFF�DOES�
NOT�EXPLAIN�THE�DIFFERENCES� IN�FLOATING�
POINT�REPRESENTATIONS�OF�THE�VARIOUS�
PACKAGES
� NOR�DOES�HE�GIVE�US�AN�
INDICATION�OF�THEIR�ACCURACY�

*N�CONCLUSION� *� THINK� THAT
� IN�THE�
INTERESTS�OF�ACCURACY�AND�COMPLETENESS
�
YOU�SHOULD� RECODE�THE�BENCHMARKS�AND�
RETIME�THEM�� *�WOULD�APPRECIATE� IT� IF�YOU�
WOULD� THEN� RESCORE�THE�SPEED� RATING�
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FROM� THAT
� *� HAVEN�T�HAD�ANY�PROBLEMS�
WITH� THE� BOARD�CAUSING� HAVOC�WITH�
THE�COMPUTER�

. IKHAE L�.ICHAELIDES�
&ALING�

-ONDON

*� SENT�AWAY�TO�1OWER�$OMPUTING� FOR�
THE�ANTI�CLICK�BOARD� KIT
� FROM� *SSUE� �
�
AND� PUT�IT�TOGETHER��"LL� SEEMED� FINE
�
THE�BOARD� REDUCED�DISK�CLICKS� TO�A�
WHISPER
� AND� LIFE�WENT�QUIETLY�ON�� �
UNTIL� *� TRIED� TO� LOAD� UP� A� GAME�CALLED�
4ILKWORM�� /OTHING�DOING�� /IX�� /OT�A�
CHIPPOLATA�� 4O� *� TRIED�MY�OTHER�GAMES�
	0,
� SO� *� DO�GAMES�NOW�AND� THEN
� *�
CAN� HANDLE� IT
��5HEY�ALL�WORK�FINE
� AS�
DO�ALL� MY�APPLICATIONS�PROGS
� UTILITIES
�
ETC�� ETC�� "�FRIEND� CHECKED�OUT�THE�
4ILKWORM�DISK�ON� HIS�MACHINE
� IT�
WORKED� FINE�� �ALL� *�CAN� THINK�OF�IS� THAT�
IT�HAS�SOMETHING� TO�DO�WITH� THE�COPY�
PROTECTION� SCHEME�ON� THE�DISK�

)AMISH�"�3AMSAY�
4TOCKPORT�
$HESHIRE
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/OT�FO R�SALE
"BOUT�THREE�WEEKS�AGO� *� FAXED� A�
CLASSIFIED� AD� FORM� TO�YOU� REGARDING�
THE�SALE�OF�1%�SOFTWARE�� *�WAS�MOST

DISAPPOINTED�WHEN� *� SAW�ON� THE�
SAME�AD� FORM� IN� THE� NEXT� ISSUE�THAT�
ADVERTISING� 1%�SOFTWARE�WOULDN�T�BE�
ALLOWED�

*� HAVE�BEEN� TRYING� TO�START�A� 1%�
LIBRARY�FOR�SOME�MONTHS� BUT� *�CANNOT�
AFFORD� TRADE�ADVERTISING� RATES�AS� *�
NEED� THE�MONEY�TO�BUILD� UP�MY�
LIBRARY�

(EORGE�.ASON�
4OUTHAMPTON�

)ANTS
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4 TILL�SMELLING�SWEET 
'IRST�OFF�*�WOULD� LIKE� TO�THANK�YOU� FOR�
PRODUCING� THE�ONLY�MAGAZINE� THAT� IS�
TRULY�USER�FRIENDLY
� AND�ABLE� TO�OFFER�
HELPFUL�ADVICE�ON�ALMOST�ANYTHING�

"NYWAY
� *� HAVE�A� SMALL�QUERY��
1LEASE�COULD�YOU� TELL� ME�THE�
DIFFERENCES� BETWEEN�AN�"MIGA� �����
AND� A� ���� � *� THINK� *� READ�
SOMEWHERE� THAT�THEY�ARE� IN� FACT�ONE�
IN� THE�SAME
� IS� THIS� TRUE 

" LEXANDER�3ICHARDS�
8EST�%RAYTON �

. IDDLESEX

,96J�2C6�:?5665�@?6�2?5�E96�
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.AKE�A�DATE
8HILE� BROWSING� THROUGH� SOME�OF�MY�
ELDERLY�COMPUTER�MAGAZINES
� *�
SUDDENLY�HAD�A� BRILLIANT� IDEA�� .ANY�
OF�THE�GAME�ADVERTISEMENTS�WHICH� *�
SAW� FEATURED� EXCELLENT�ARTWORK�AND� IT�
SEEMED�A�SHAME� THAT�MUCH�OF� IT� IS�
NOW� LONG� FORGOTTEN�

5HIS� IS�WHERE�THE�COMPUTER�
COMPANIES�COME� IN�� &VERY�YEAR
� THEY�
COULD� PRODUCE�A�CALENDAR�AND� POSTER�
BOOK�CONTAINING� THEIR� BEST�PIECES�OF�
ARTWORK�AS� NOMINATED� BY�THE�GENERAL�
PUBLIC�AND�VARIOUS�COMPUTER�
MAGAZINES�

5HE�ARTISTS�WHO�DRAW�THEM� MUST�
TAKE�MANY�HOURS�ON� THESE� ILLUSTRATIONS
� �THUS�COMPILING� BOOKS�OF�THIS�
MATERIAL�WOULD�WIDEN� ITS�AUDIENCE�
AND� FORM� THE�DEFINITIVE�COLLECTION� OF

BJ
�� �� �

"S�YOU�KNOW
� THE�8ORKBENCH� IS�BODED� FROM�DISK


IO�RUN�PROPERLY��5HE� FIRST�THING�MOST�PEOPLE�DO� TO�EASE�THE�
�� _

DRIVE
� USI� **
� �� ��OWED� BY�A�MEMORY�UPGRADE�
�

THE�SAME�BE�DONE� FOR�THE�8ORKBENCH 

� � � � �� �I� r� �� �

8ORKBENCH�TO�BAD�AND� *T�SHOULD�NOT�NEED� TO�BE�HELD� IN�
MEMORY
� THUS� FREEING�UP�A�DISK�DRIVE�AND�A� FAIR�AMOUNT�OF

ON�A� ��.B�HARD�DRIVE�

SOFTWARE� IS�ALREADY�WRITTEN
� IT�SEEMS�TO�ME� THAT�IT� IS�A�

AND� MARKETING� *T��"S�GAMES�MANUFACTURERS�CAN�PRODUCE

%EVELOPING� THE� IDEA� FURTHER
�A�CARTRIDGE�WITH� UP�TO�
�.B� STORAGE�CAPACITY�COULD�BE�USED� TO�HOLD� THE�NEW

OUT�OF�REACH�OF�A� LOT�OF�USERS�DUE� TO�THE�NEW�,ICKSTART�AND

CHIP�COULD�BE� INCLUDED� IN�THE�CARTRIDGE
�AND�THE�FACT�THAT�
THE�8ORKBENCH�WOULD�BE�HELD�*N�30.�MEANS�THAT� IT�
WOULD�USS�UP�	ESS�3".�

_

IF�YOU�CANNOT�SEE�ANY�MAJOR�UNSURMOUNTABLE�PROBLEMS�
IN� THIS� IDEA
� *�WOULD��APPRECIATE� IT� IF�YOU�COULD�PASS� IT�ON� TO�
APPROPRIATE�HARDWARE�OR�SOFTWARE�MANUFACTURERS�� 5

,IDDERM INSTER
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COMPUTER�DRAWINGS� FROM� THE�VERY�BEST�
ARTISTSL�8HAT�DO�YOU� THINK�OF�THIS�
IDEA 

4TUART�/� )ARDY �
4HEFFIELD�

4OUTH�:ORKSHIRE
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/AG�NAG�NAG
0,
�ENOUGH
� *�VE�HAD� IT�WITH� ALL� THOSE�
MOANING�"�����OWNERS�WHO�CLAIM�
TO�HAVE�BUILT�THE�"MIGA�MARKET�THE�
WAY� IT� IS� NOW
� AND� NAG�ABOUT�THE� FACT�
THAT�THEIR�MACHINES�ARE� NOT�SUPPORTED�
ANYMORE� BY�HARDWARE�MANUFACTURERS�
AND�"MIGA� MAGAZINES

'IRST�OF�ALL
� IT� IS�THE�"����WHICH�
BUILT�UP�THE�"MIGA�MARKET�THE�WAY� IT�
IS� TODAY��8ITHOUT�THIS�MACHINE�THEY�
WOULDN�T�HAVE�DROPPED� THE�PRICES
�
AND� THE�"MIGA�WOULD� HAVE�BEEN�
EXACTLY�WHAT�THE�"RCHIMEDES� IS�
TODAY�� A� POWERFUL� AND�VERSATILE� BUT�
OVERPRICED� COMPUTER
�WHICH�WOULD�
NEVER�HAD� REACHED� THOSE�MILLIONS�OF�
USERS�AS� THE�"MIGA� HAS�DONE�

4O
�ALL�YOU� FRUSTRATED�"�����
OWNERS
� STOP�MOANING�AND� FACE� THE�
FACTS�OF� LIFE�� THE�"����� IS�AN�OLD�
BEAST
�WHICH� IS�SIMPLY�NOT� INTERESTING�
ANYMORE� FOR�THE�MAJORITY�OF�
MANUFACTURERS�

3OGER�1OPKEN�
4TADSKANALL�

)OLLAND

/96?�!�=67E�/EW �$OMPUTER�
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8 3*5&� 3 *( ) 5 � / 0 8

4END�YOUR�LETTERS�TO��5ALKING�
4HOP
�"MIGA�4HOPPER
����
.ONMOUTH�4TREET
�#ATH�#"��
�#8��&VERY�LETTER�WE�PRINT�
WINS�_��



� * & $ � � � + 0 4 " / 0

4END�YOUR�QUESTIONS�TO��"M IGA�"NSWERS
��>:82 �
+9@AA6C�����.ONMOUTH�4TREET
�#ATH�#"�� �#8
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5ITLING�TROUBLES
*�DO� NOT�YE T�OW N �AN�"M IGA�� *�
AM�NOT�P RIM A RILY �A�COMPUTER�
ENTHUSIAST�BUT� *�AM � LOOK ING �FO R �
A� HIGH�QUA LITY �TITLING � SYSTEM �
FO R �AMATEUR�VIDEOS�� *�M � TRY ING �
TO �DECIDE� I F �THE�"M IGA� ��� �
W ITH � ��.B� IS�SUITABLE�FO R �TITLING �
AND
� IF �SO
�WH ICH �SO FTWARE �W ILL �
GIVE�GOOD
�CRISP� TITLES�W ITH �
SCROLLING�AND�A� �P RO P E R ��FON T�
W ITH �WELL�SHAPED� CHARACTERS�
	NO� JAGGED� CURVES
�� *�AM �NOT�
INTERESTED� IN� FANCY�ANIMATED �
TITLES�A T�TH IS�STAGE
�A LTHOUGH� *�
MAY�W AN T�TO �UPGRADE�A T�SOME�
STAGE� IN� THE�FU TURE�

*� A LREADY�HAVE�THE�V IDEO �
GEAR
� INCLUDING�A�M IXE R�
	1ANASONIC�"7&��
�WHICH�W ILL�
SYNCHRONISE�TW O � INPUTS� 	4��
V IDEO�OR�COMPOSITE
�SO� *� DO�NOT�
NEED�A� GENLOCK�� *T�SEEMS�FROM �
READING�YOU R�MAGAZINE�THA T�
THE�"M IGA� IS�ON LY �CAPABLE�O F�
HIGH� RESOLUTION�OU TPU T�BY �
DEVIA TING �FROM � THE�NORMAL�
IN TERLACING�ARRANGEMENTS�� *S�
THIS�CORRECT�AND
�I F �SO
�EXACTLY �
HOW �DOES� IT�A FFECT�TITLES�
RECORDED�ON�A�753 

/$� 'RISWELL�
)ORSHAM �

8EST�4USSEX

'IRST�OFF
� OF�COURSE� *�WOULD�
RECOMMEND�THAT�YOU� BUY�AN�"MIGA�
TO�DO�THE�TITLING� � �THIS� IS�AN�"MIGA�
MAGAZINE
� AFTER�ALL�� "ND� THEN� *�WOULD�
RECOMMEND� THE�#IG�"LTERNATIVE�
4CROLLER
�WHICH�WILL�WORK�ON� A� �.B�
"MIGA�AND�COSTS�AROUND�_���

5HIS� PROGRAM�SHOULD� COVER�ALL�
YOUR�STATED� TITLING� NEEDS
� INCLUDING�
SCROLLS
� CRAWLS�AND�A� SELECTION�OF�
USEFUL� FONTS��0 F�COURSE
� YOU�COULD�OPT�
FOR�SOMETHING� MORE�PROFESSIONAL
�
SUCH�AS�4CALA�OR�#ROADCAST�5ITLER��
�
BUT�THEN�YOU�LL� BE�SHELLING� OUT�
SOMEWHERE� IN� THE� REGION� OF�_����
AND�WILL� ALSO�HAVE�TO�ADD� MORE�
MEMORY�� 4O
� CHECK�OUT�#"4�FIRST�� *�
THINK�YOU�LL� BE�HAPPY�WITH� IT�

4ECONDLY
� ALTHOUGH�YOU� HAVE�THE�
"7&��
� YOU� STILL� REQUIRE�A�WAY�TO�GET�
A�VIDEO�OUTPUT�FROM� THE�"MIGA� TO�THE�
MIXER�� 4O�YOU�LL� HAVE�TO�BUY�EITHER�A�
GENLOCK�OR�AN� 3(#�CONVERTER��"�
GENLOCK�WOULD� BE�OF�MORE� USE
� SINCE�
YOU� COULD� STILL� USE�YOUR�"7&��� FOR�
MIXING� AND�THEN� PUT�THE�"MIGA�
�DOWNSTREAM�� 	AFTER�THE�MIXER�OUTPUT�
AND� BEFORE�YOUR� RECORDER� INPUT

� SO�
THAT�YOU�CAN� PUT�TITLES�DIRECTLY�OVER�
VIDEO�EFFECTS�

'INALLY
� *� DON�T�UNDERSTAND�WHERE�
YOU�GOT�THE� IDEA� THAT�THE�"MIGA� IS�
SOMEHOW�PERVERTING� THE�COURSE�OF�
VIDEO�SIGNALS�� 5HERE� IS�ABSOLUTELY�NO�
PROBLEM�WITH�VIDEO�OUTPUT� IN�ANY�
RESOLUTION�� 1ERHAPS�YOU�VE�CONFUSED�
VIDEO�OUTPUT�WITH�MONITOR�
OUTPUT�FLICKER�FIXERS�AND� THE� LIKE�� 4O
�
NO�WORRIES� THERE���/

0N�THE�RIGH T�TRACK
$AN� *� LOAD�A�4OUNDTRACKER�
SONG�O R�MODULE�ON�%65 �AND �
VICE�VERSA �8 HY�W O N �T�M Y �
COPY�O F�+@F?5EC24<6C�� �� �SAVE�
MY�SONGS�AS�A�MODULE � *S� IT�
POSSIBLE�TO �CONTROL� SOME�� �VO LT�
%$�MOTORS�ON� THE�"M IGA� FROM �
�% ' + �O R��> :82��+!� �O R�
W OU LD � *� HAVE�TO �USE�MACHINE �
CODE � *N� ANY�CASE
�HOW �W OU LD �
*�DO� IT 

" LEX �)ARRISON

:ES� INDEEDY
� YOU�CAN� LOAD�AND�SAVE�
4OUNDTRACKER�MODULES�AND�SCORES�
USING� THE�.&%�PROGRAM�WITH� NO�
PROBLEMS�AT�ALL�

"S�FOR�THE� REASON�YOUR�
4OUNDTRACKER����� PROGRAM�WON�T�
SAVE
� IT� IS� PROBABLY�DOWN� TO�ONE�OF�
TWO�POSSIBLE�CAUSES�� EITHER�THE�
PROGRAM�DISK� IS�CORRUPTED
� IN�WHICH�
CASE�YOU�LL� HAVE� TO�GET�HOLD�OF�
ANOTHER�COPY
� OR�THERE� JUST� ISN�T

OF�4OUNDTRACKER�AND� USE�.&%�
*N� ORDER�TO�CONTROL� ANY�MOTORS�OR�

ANY�OTHER�SUCH�DEVICE
�YOU�D� NEED�A�
ROBOTIC� INTERFACE�� 0NE�COMPANY�THAT�
MAY�BE�ABLE� TO�HELP�YOU�OUT� IS�.%3�
*NTERFACES�e�������������� 14

4$"35�CONNECTIONS
.Y�SON�HAS�A�M A JO R�PROBLEM �
W ITH �THE�"M IGA� ����4$"35�TO �
'IDELITY�4$"35�CONNECTORS��5HE�
MONITO R�W AS �O RIG IN A LLY �BOUGHT�
FO R�A�##$�M ICRO�AND�GAVE� NO�
PROBLEMS
�BU T�W HEN�HE�TRIED� TO �
USE� IT�W ITH � HIS� NEW �"M IGA�W E �
DISCOVERED� THA T
� IN� FACT
�NOT�A LL�
4$"35�CONNECTORS� REA LLY �ARE �
4$"35�CONNECTORS�

5HE�ON LY �DETA IL�W E �HAVE�ON

THE�M ON ITO R� IS�THA T�IT� IS�A�
' IDELITY�$.����COLOUR�MONITOR��
1LEASE�HELP�US�W ITH � DETA ILS
� IF�
YOU �CAN
�ON� THE�PIN�OUTS�O F�
BOTH�O R�EITHER�

+ACK�#RITTEN�
-ONDON

4O�FAR
� *�VE�DRAWN� A� BLANK�ON� ANY�
INFORMATION� ABOUT�THE�$.���MONITOR
�
SINCE� IT�SEEMS� THAT�'IDELITY� IS� NO�
LONGER� IN� EXISTENCE�

5HERE� IS�A�WAY�AROUND� THIS
� IF�YOU�
ARE�PREPARED� TO�DO�SOME�DETECTIVE�
WORK�AND
� PERHAPS
� SOME�SOLDERING�

8HAT�YOU� NEED� TO�DO� IS�WORK�OUT�
THE�CONNECTIONS� FROM� THE�##$�OUTPUT�
TO� THE�4$"35
� THEN� TRANSLATE� THESE

=IHNCHO?>�IH�J;A?� ��

ENOUGH� ROOM� FOR�A�MODULE� LEFT�ON� THE�
DISK�� 5RY�DELETING� SOME�THINGS
� MAYBE�
A� FEW�SONG� SCORES
� AND�YOU� SHOULD�
BE�ABLE� TO�CREATE�ENOUGH� ROOM� TO�
SAVE�A�MODULE�� *F�THAT�DOESN�T�SOLVE�
YOUR�PROBLEM
� TRY� JUNKING�YOUR�COPY

# ��(� !,� ) -!�,
� �?@:D6�232E6>6?E�E:A�4@>6D�
7C@>�% :<6� F?E6C�@7�+9:C=6J��
+@FE92>AE@?�

&VERYONE�COMPLAINS�ABOUT�THE �
NOISE�FROM �THE�"��� �D ISK �
DRIVE ��. INE�WAS�AN� INSTANT�
HEADACHE� JOB �� � *� FEARED� IT�
W OU LD � BE�UNUSABLE��)OWEVER
�
THE�FO LLOW ING �MODIFICATIONS�TO �
THE�PLASTIC�COVER�HAVE�MADE �
THE�BEAST�QU ITE �DOMESTICATED�

(ET�A� K IT �O F�CAR�SOUND�
o�� ��r��� �� F � j� �� o�� o� oo� r� k� ��

DEADENING�MATERIA L
	B ITUM INISED� FE LT�W ITH �A� SELFd
ADHESIVE�BACKING
� FROM �YOU R�
LOCAL�CAR�ACCESSORY�SHOP��$UT�
SECTIONS�TO �F I T � INSIDE�THE�TOP �O F�
THE�" ��� �S � LID �AND�A LL� ROUND �
BETWEEN� THE�STIFFEN ING�WEBS �
ON� THE� INSIDE�O F�THE�CASING�
	6SE�A�SHARP�KN IFE �AND� A� RU LE R�
TO �CUT�THE�MATERIA L�AS�SCISSORS�
MAKE�A�MESS�


5HIS�CUTS�OUT�MOST�O F�THE�
NOISE
�BU T�NO T�THE�HIGH�PITCHED �
SCREAM� FROM � THE�FAN ��5HE�FAN �
ITSE LF� IS� NEA RLY �SILENT� IF

UNSCREWED� FROM �THE� LID 
�SO�
WHERE �DOES� THE�NOISE�
ORIG INATE �-OOKING� FO R �THE �
CAUSE
� *� NOTICED� THE�SHAPE�O F�
THE�A IR �OUTLE T�FINS�� THEY�ARE �
TAPERED� THE�W RONG �W A Y �AND �
HAVE�SHARP�EDGES�A T�THE�FAN �
END��5HUS
�THE�A IR� IS� BEING �
B LOWN �OU T�TH ROUGH� SEVEN�
PENNYWHISTLES�

3OUNDING�O FF�THE�BOTTOMS�O F�
THE�FINS�ON�THE� INSIDE�O F�THE�
CASE�MAKES�A�DRAMATIC �
REDUCTION� TO�THE�OVERA LL� FAN �
NOISE�AND�COMPLETELY�
ELIM INATES�THE�SCREAM�� *� USED�
THE�BACK�O F�A�MODELLING� KN IFE �
BLADE�TO �SCRAPE�AW A Y �THE�
PLASTIC�� �JUST�ENOUGH� TO � REMOVE�
THE�SHARP�EDGES�� %ONE�
CARE FU LLY 
�THE�CHANGE�CAN �T�BE�
SEEN� FROM �THE�OUTSIDE�

/6==�%:<6��A=62D6�2446AE�2�
7:G6C�7C@>�FD
�  @A67F==J�:E�H:==�
8@ �D@>6�H2J�E@H2C5D�
4@>A6?D2E:?8�J@F�7@C�E96�
96252496D�J@F�92G6�DF776C65
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CONNECTIONS� IN� TERMS�OF�THOSE�OF�THE�
"MIGA�� :OU�SHOULD� BE�ABLE� TO� FIND�ALL�
THE� RELEVANT� INFORMATION� IN� THE� ##$�
AND�"MIGA� MANUALS�� 'OR�EACH�
CONNECTION� FROM� THE�##$� TO�THE�
4$"35
� FIND� THE�EQUIVALENT�ON� THE

"MIGA��5HEN�EXAMINE� THE�4$"35�
END�OF�THE�CABLE�AND� NOTE�DOWN�WHAT�
IS�CONNECTED�WHERE��"N� ELECTRONIC�
TEST�METER� 	SET�TO� READ� RESISTANCE
�WILL�
HELP� TO�FIND�WHICH�WIRES�ARE�
CONNECTED�AT�EACH� END�OF�THE�CABLE�
AND�WILL� MEAN�YOU�DON�T�HAVE�TO

4%�1"3"/�6,2/�-/,�)"*�4&1%�1%"�
�*&$�
�4"��/"�%"/"�1,�0,)3"�&1
5HAT�S�THE�TASK�WE�HAVE�SET�OURSELVES� IN�GIVING�YOU� THE�BEST�POSSIBLE�
SUPPORT� FOR�YOUR�"MIGA��8E�ARE�CONFIDENT�THAT�OUR�EXPERTS�CAN�COPE�
WITH� ANYTHING� YOU�CAN� THROW�AT�THEM�� *F�THEY�DON�T�ALREADY�KNOW�THE�
ANSWER�TO�YOUR�PROBLEM
� THEY�WILL� FIND� IT�OUT�� 3EAD�ON� FOR�SOME�OF�THE�
TYPICAL
� AND�OBSCURE
� PROBLEMS�YOU�MAY�ENCOUNTER�WHEN� TRYING� TO�GET�
THE�MOST�OUT�OF�YOUR�"MIGA�

$0/46-5��% !�� �+ '((�*�+�&91&35�1"/&-
8E�ARE� PREPARED� TO�DEAL�WITH�ANY�PROBLEM�YOU� HAVE�WITH� THE�"MIGA
�
FROM�GENERAL�ENQUIRIES�ABOUT�"MIGA%04�OR�WORKBENCH
� THROUGH�
QUESTIONS�ABOUT�SPECIFIC� PIECES�OF�SOFTWARE�AND� HARDWARE
� TO�ADVICE�
ON�WHAT�YOU� NEED� TO�BUY�TO�DO�A� PARTICULAR�TASK�� *F� IT�S�TO�DO�WITH�THE�
"MIGA
�WE�WILL� HELP�OUT��8HAT�WE�CANNOT�DO� IS�OFFER�THIS�SERVICE�OVER�
THE�TELEPHONE�� �D O � N O T�PHONE � US�W ITH � Y O U R�ENQU IRIES 
� BUT�WRITE�
OR�FAX� US�AT�THE�ADDRESS�AND� NUMBER�BELOW�

8E�ALSO�CANNOT�ENTER� INTO�PERSONAL�CORRESPONDENCE�� �ALL�ENQUIRIES�
WILL� BE�DEALT�WITH� IN� THE� PAGES�OF�THE�MAGAZINE�� 5HIS�DOES�MEAN�A� BIT�
OF�A� DELAY� IN� SOLVING�YOUR�PROBLEM
� BUT�WE�WILL� COME�UP�WITH�AN�
ANSWER�FOR�YOU�� :OU�LL� JUST�HAVE�TO� BE�A� LITTLE� PATIENT�AND�WAIT�FOR� IT�TO�
APPEAR� IN� PRINT�

4END�YOUR�QUESTIONS�TO��"MIGA�"NSWERS
�"MIGA�4HOPPER
� ���
.ONMOUTH� 4TREET
� #ATH�#"�� �#8�� 'AX�� ����� �������

5HE�"MIGA�"NSWERS�PANEL� CONSISTS�OF�ALL� THREE�CONSULTANT�EDITORS�� �
+EFF�8ALKER
�.ARK�4MIDDY�AND�1HIL�4OUTH� � �AND�OF�COURSE�RESIDENT�
TECHNICAL� EDITOR�$LIFF�3AMSHAW��8E�WILL�ALSO�BE�CALLING� ON�THE�SERVICES�
OF�ALL� OUR�OTHER�CONTRIBUTORS
� SO�YOU�WON�T�BE�ABLE�TO�CATCH� US�NAPPING�
ON�ANY�SUBJECT�� &ACH� PANELIST�WILL� BE�DEALING�WITH�QUERIES� IN�THEIR�OWN�
SPECIALIST�AREA� AND� IT�WOULD� HELP�US�GREATLY� IF
�WHEN�WRITING
� YOU� LABEL�
YOUR�QUERY�ENVELOPE�WITH�THE�NAME�OF�THE�EXPERT�WHO�CAN� SOLVE�YOUR�
PARTICULAR� PROBLEM�� #ELOW� IS�A� LIST�OF�THEIR�AREAS�OF�EXPERTISE�� *T�S�A� LIST�
THAT�WE�WILL�ADD�TO�AND� UPDATE�EVERY�MONTH�SO�YOU�WILL� KNOW�WHO�TO�
WRITE�TO�ABOUT�ANY�SUBJECTS� NOT�MENTIONED� HERE�

( A RY �8 H ITE LE Y �� �7IDEO��
4 TEW A RT�3USSELL�� �$OMMS
�$"%�
1AUL�0 VE RAA �� �PROGRAMMING
� MUSIC�
. ICK �% RA Y C O T T� �HARDWARE
� PROGRAMMING
� .*%*�
+E FF�8 A LK E R �� �DESKTOP�PUBLISHING
� PROGRAMMING�
. A RK �4M IDDY �� �"MIGA%04
� BUSINESS
� $%57
� HARDWARE�PROJECTS
�
HARD�AND� FLOPPY�DISK�DRIVES�
1H IL� 4OUTH�� �PUBLIC�DOMAIN
� GRAPHICS
� ".04�
+O LYON � 3ALPH�� �PROGRAMMING
� HARDWARE�
*AN �8 R IG LE Y �� �FILMS
� MATHS�
4 TUA RT�" NDE RTON �� �OBSCURE�BANDS�AND� HI�FI�
$ LIFF�3 AM SHAW �� �THE� REALLY�HARD� STUFF�THAT�NO�ONE�ELSE�CAN� ANSWER�

*F�YOU � TH IN K �YOU�HAVE�BEEN� IGNO RED ���
%ON�T�PANIC
� THERE�COULD� BE�SEVERAL� REASONS�WHY�YOUR�QUESTION� HAS�NOT�
APPEARED� THIS�MONTH�
o � *T�DID� NOT�REACH�US� IN� TIME�TO� BE� INCLUDED� THIS� ISSUE�
o �5HE�ANSWER� TO�YOUR�QUESTION� IS�GIVEN� AS� PART�OF�THE�ANSWER� TO�
ANOTHER�PUBLISHED� THIS�MONTH�
o �:OU� HAVE�NOT�GIVEN� US�ENOUGH� INFORMATION� IN� YOUR� LETTER�TO�ANSWER�
THE�QUESTION� FULLY�

REMOVE�THE�CONNECTOR�COVERS�
'INALLY
� YOU�SHOULD� HAVE�ALL� THE�

NECESSARY� INFORMATION� TO�MAKE�UP�A�
NEW�CABLE�� �FROM� THE�"MIGA� 3(#�
MONITOR�SOCKET�TO� THE�4$"35��5AKE�
CARE
� HOWEVER
� NOT�TO �CONNECT�O R�
SHORT�THE�VOLTAGE�PINS�ON� THE����PIN�
"MIGA� 3(#�CONNECTION�

"LTERNATIVELY
� FIND� A� LOCAL�57�
REPAIR�SHOP�AND� ASK�THEM� IF�THEY�ARE�
PREPARED� TO�MAKE�A� NEW�CABLE� FOR�
YOU�� 5HEY�WILL� NEED� TO� FIND�OUT�ALL� THE�
RELEVANT� INFORMATION� 	AS�DESCRIBED�
ABOVE
� BUT� THEY�SHOULD� BE�ABLE� TO�
SORT� IT�OUT�FOR�YOU�� (8

)ARD�DISK�CHOICES
-ATER�TH IS�YEA R� *� P LAN� TO �BUY�A�
HARD� D RIVE �FO R�M Y�"����� *�VE �
GOT�M Y�CHOICE�DOW N �TO �TW O ��
5HE�FIRS T�ONE� *� AM�CONSIDERING �
IS� THE�9ETEC� 'ASTRACK�BU T� IN� THE�
HARD�D RIVE �TR IA L� IN� ISSUE�ONE�
YOU� SAID� THA T� IT�PROVED� TOO �
TR ICKY �TO �GET� RUNNING�� *�D � BE�
GRA TE FU L� IF �YOU �COULD�C LA RIFY �
THIS� PO IN T�� IS� IT�TOO� TR ICKY �FO R �
SOMEONE�W HO �HAS�A� FA IR �B IT�O F�
TECHNICAL� KNOW �HOW 
�AND� HOW �
DOES� IT�PERFORM �WHEN� IT� IS� UP�
AND� RUNNING 

5HE�SECOND�DRIVE �UNDER�
CONSIDERATION� IS� THE�(71�
*MPACT� **���5HE�ON LY �TH ING� *�
W AN T�TO �KNOW �ABOU T�THIS�ONE�
IS�� DOES� IT�HAS�A� THROUGH� PORT 

."�)ENDERSON�
5IPTON�

8EST�. IDLANDS

5HE�9ETEC�MACHINE� IS� PRETTY� TRICKY�TO�
GET� UP� AND� RUNNING� NO�MATTER� HOW�
MUCH� TECHNICAL� NOUSE�YOU�MAY� HAVE��
0NCE�GOING� IT� IS� NO� BETTER� THAN�
AVERAGE
� AND� CERTAINLY�NO� LONGER�
LIVES�UP� TO� THE�CLAIMS�MADE� FOR� IT�� 5HE�
(71� *MPACT� ����DRIVE� IS� FASTER
� BETTER�
MADE�AND�GENERALLY�A� BETTER�UNIT�ALL�
ROUND�� *T�DOES� NOT�HAVE�A� THROUGH�
PORT�� �AND
� JUDGING� FROM�MY�
EXPERIENCE�OF�SUCH� THINGS
� PROBABLY�
BEHAVES�BETTER�FOR� THE� LACK�OF�IT�� 
(.

5RANSFER�TO �VIDEO
*� HAVE�A� FEW �AN IM ATION �AND �
MUSIC� DEMOS� THA T� *�W OU LD � LIKE �
TO �TRANSFE R�TO �V IDEO�TAPE��
)AVING� TRIED �VARIOUS �
COMBINATIONS�O F�7$3�AND �
COMPUTER�TO �NO�AVA IL
� *� HAVE �
COME�TO �THE�CONCLUSION� THA T� *�
REQUIRE�A�GENLOCK��8 OULD� THIS�
BE�CAPABLE�O F�TRANSFE RRING � THE �
AUDIO �AS�W E LL� AS� THE�VISUALS�TO �
TAPE �"LSO
� I F �A�GENLOCK� IS� THE�
ANSWER
�CAN�YOU� RECOMMEND�A�
CHEAP�ONE�AS� *�W IL L � P ROBAB LY �
USE� IT�ON LY �ONCE� FO R�THIS �
PARTICU LA R� JOB��&VEN�BETTER�� �DO

��
".*("�4)011&3�o �*446&��� o �"6(645� ����

YOU� KNOW �O F�ANYBODY�W HO �
W ILL �DO�THIS� JOB�FO R�ME�� � *� D ON �T�
MIND�PAY ING �FO R� IT�

3OBERT�%IBDIN �
$HESSINGTON�

4URREY

3 3 �
5AKING� THE� LAST�QUESTION� FIRST
� BUY�A�
COPY�OF�$AMCORDER�6SER�OR�A� SIMILAR�
SPECIALIST�VIDEO�PRODUCTION�MAGAZINE�
AND� CHECK�OUT�THE�VIDEO�PRODUCTION�
ADS��5HERE�ARE�MANY�FACILITIES�WITH�
"MIGAS�NOWADAYS
� AND�YOU� SHOULD�
BE�ABLE� TO� FIND� SOMEONE�WILLING� TO�DO�
THE�TRANSFERS� FOR�YOU�� 5HEN�YOU�COULD�
PROBABLY� JUST�SEND� THEM�YOURS�DISKS
�
TELL� THEM�WHAT�YOU� REQUIRE�AND
� )EY�
1RESTO
� PROBLEM�SOLVED�

"S�YOU� SAY
� IF�YOU�WANT�TO�DO� IT�
YOURSELF�THEN�YOU�WOULD� HAVE�TO�GET�A�
VIDEO�SIGNAL� FROM�YOUR�"MIGA��"�
MODULATOR�WOULD�WORK
�WHEN�
CONNECTED� TO� THE�AERIAL� INPUT�OF�YOUR�
7)4� 	OR�WHATEVER
� RECORDER�� #UT�YOU�
WOULD�OBTAIN�MUCH� BETTER�QUALITY�BY�
USING�A�GENLOCK�� *F�YOU�WANT�A� CHEAP�
ONE
� TRY�SOMETHING� LIKE� THE�.INIGEN��
#UT�WHY�NOT�TRY�TO�BORROW�ONE 

"LL�YOU�WOULD� THEN� NEED� TO�DO�
WOULD� BE� TO�CONNECT�THE�VIDEO�AND�
AUDIO�OUTPUTS�FROM� THE�"MIGA� TO�YOUR�
RECORDER�AND�OFF�YOU�GO�

8ITH� SOME�EXPERIMENTATION� YOU�
SHOULD� SOON�GET�THE�HANG�OF� IT�� (8

3".�PROBLEMS� �
" FTE R�YOU R�REV IEW �O F�THE�(71� **�
HARD�D ISK � IN� ISSUE�ONE
� *�
DECIDED� TO�BUY�ONE�O F�THESE�
LEGENDARY�MACHINES�

*� BOUGHT�THE�TH ING �W ITH �
�.B�FITTED ��.OST�O F�MY �
PROGRAMS� RAN�0,
� BU T�W HEN���
TRIED � TO � RUN� (286DEC62> ��
�
(C@E6IE��
�(9@E@?�(2:?E��� O R�
�68:D��C2H �FROM � THE�HARD�D ISK �
THEY�A LL� CRASHED�

"S�SOON�AS� *� REMOVED� THE�
EXTRA � �.B�FROM � THE�HARD� D ISK �
THE�PROGRAMS� RAN� LIKE �A�
DREAM �� *S� THE�EX TRA �M EMORY�A T�
FAU LT
�O R� IS� IT�A�SIMPLE�CASE�O F�
INCOMPATIB ILITY � *S�THERE �
ANYTH ING � *� CAN�DO�SO�THA T�
1AGESTREAM�CAN� RUN�W ITH �MORE�
THAN�A� P ITIFU L� �.B 

/EIL�%UDMAN�
1OTTERS�#AR�

)ERTS

5HERE� IS� NO�REASON�WHY�PROGRAMS�
SUCH�AS�1AGESTREAM���AND�1ROTEXT���
SHOULD�CRASH�WITH� EXTRA�MEMORY�� *� RUN�
BOTH� PROGRAMS�WITH�EXTRA�MEMORY�ON�
MY�MACHINE�WITHOUT�ANY�PROBLEMS�

*T�CERTAINLY�SOUNDS� LIKE�A�MEMORY�
PROBLEM� TO�ME�� 'IRSTLY
� CHECK�TO�MAKE�
SURE�THAT�BOTH� 4*..S�ARE� PROPERLY

=IHNCHO?>�IH�J;A?� ��
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INSTALLED��5HEY�HAVE�TO�BE�VERY�FIRMLY�
PUSHED� INTO� PLACE�� *F�ONE�4*..� IS�
SLIGHTLY�MISALIGNED� IT�COULD�CAUSE� THE�
PROBLEMS�YOU�ARE� HAVING�� *F�THIS� IS� NOT�
THE�PROBLEM
� IT� LOOKS� LIKE�YOU� HAVE�A�
FAULTY�MEMORY�CHIP�SOMEWHERE�ON�
YOUR�(71�BOARD�� 5HIS� IS�SOMETIMES�
DIFFICULT�TO�DIAGNOSE�WITH� SOFTWARE�
3".�TESTING� UTILITIES�� SOME�CHIPS
� FOR�
EXAMPLE
�WORK�FINE�UNTIL� THEY�WARM�
UP��5HE�FIRST�THING� TO� TRY� IS� TO� LEAVE� THE�
3".�TEST�PROGRAM� RUNNING� OVERNIGHT��
*F�THAT�DOES�NOT�FIND�ANY�PROBLEM
�
YOUR�BEST�BET� IS�TO� SEND� THE��.B�OF�
CHIPS� BACK�TO�YOUR�SUPPLIER�AND�ASK�
FOR�THEM� TO� BE�CHECKED�OUT�ON� A�
PROFESSIONAL� CHIP�TESTER� 	WHICH� ALL�
DECENT�MEMORY�SUPPLIERS�SHOULD� HAVE�
ACCESS� TO
� OR
� BETTER�STILL
� ASK�THEM� TO�
GIVE�YOU� �.B�OF�NEW�CHIPS�

5HERE� IS�ALSO�A�CHANCE� THAT�YOUR�
(71�CARD�COULD� HAVE�A� FAULT�ON� IT
�
BUT�*�D� RECOMMEND� THAT�YOU�GET�THE�
CHIPS� REPLACED�FIRST�� *F�THAT�DOES� NOT�
SOLVE� IT
� SEND� THE�BOARD� BACK��"*

3".�PROBLEMS��
*� RECENTLY� INSTA LLED�A� 'AST�$ARD�
1LUS
�W ITH OU T�THE�HARD�D RIVE �
BUT�W ITH � �.B�4*..�CHIPS�
INSTA LLED
�G IV ING �M Y�#�����A�
TO TA L�O F��.B�O F�3".��5HE�
PROBLEM � *� HAVE� IS� THA T
�SINCE�
INSTA LLING � THIS�CARD
�W HA TEVE R�
PROGRAM � *� USE�CRASHES�A FTE R�A�
VE RY �SHORT�TIME��" T�FIRS T�*�
THOUGH T�THA T�*� M IGH T�HAVE�A�
VIRUS�ON�M Y�MACHINE
� BUT�A LL�O F

M Y�DISKS�CHECKED�OU T�0,�AND �
VIRUS�FREE �W ITH � .:CFD0���

*� GO T� IN� TOUCH�W ITH �5HIRD�
$OAST�5ECHNOLOGY�	WHICH �
SUPPLIED� THE�CARD�AND�CHIPS
��
5HE�PEOPLE�THERE�W E RE �O F�SOME�
HELP�BUT
� LIKE �ME
�W E RE � LE FT�
SCRATCHING� THE IR�HEADS�� *T�A LL�
SEEMS�TO �PO IN T�TO �THE�3".�
CHIPS
�AS�W HEN� *� TR Y �THE�CARD�
W ITH OU T�THE�3".�EVERYTH ING � IS�
FINE �� � *�CAN�USE�THE�MACHINE�A LL�
DAY �W ITHOU T�A�SINGLE�GURU�� #UT�
W ITH � THE�CHIPS� IN�PLACE�THE �
SYSTEM�CRASHES�UP�TO � ���TIMES�
A�DAY�� *�W OU LD � LIKE �TO �
PURCHASE�A� HARD�D RIVE �FO R�THIS�
CARD
�BU T�AM� RE LUCTANT�TO �DO�SO�
UNTIL� THIS� PROBLEM � IS�SOLVED�

+OHN� 1URVEY�
8ALTHAM STOW �

-ONDON

5HIS�SOUNDS� TO�BE� THE�VERY�SAME�
PROBLEM� THAT�.R�%UDMAN� IS� HAVING�
WITH� HIS�(71�CONTROLLER��"GAIN
�MAKE�
SURE� THE�4*..S�ARE�CORRECTLY�
INSTALLED�� *F�THIS�DOES�NOT�SOLVE� THE�
PROBLEM
� SEND� THEM� BACK�TO�5HIRD�
$OAST�AND�ASK� FOR�THEM� TO�BE�
REPLACED�� *� SHOULD� THINK�THAT�YOU�
WOULD� HAVE� NO�PROBLEMS�WITH�A� HARD�
DISK�� *T�IS� HIGHLY� UNLIKELY�THAT�THE�
CONTROLLER� IS�CAUSING� THE�PROBLEM�� *F�
THE�MEMORY�WAS� NOT�BEING�
RECOGNISED�AT�ALL� *�WOULD� BE�A� BIT�
MORE�CAUTIOUS
� BUT�AS� THE�"MIGA� IS�
RECOGNISING� THE�MEMORY� 	EVEN� THOUGH�
IT�CAUSES� IT�TO�CRASH
� IT� IS� UNLIKELY�THAT�
THERE� IS�ANYTHING�WRONG�WITH� THE�
CONTROLLER��"NY�4$4*� DRIVE�WILL�WORK�
WITH�YOUR�CONTROLLER��$HECK�THROUGH�
THE�ADVERTS� IN� THIS� ISSUE�TO�FIND� THE�
BEST�PRICE�ON�DRIVES�� "*

i � 2 � i

4TAR�-$�������PRIN TER
*� HAVE�A�4TAR�-$�������COLOUR�
P RIN TE R�AND� *� HAVE�A� NUMBER�O F�
QUESTIONS�WHICH� *�W OU LD � BE�
GRA TE FU L� IF �YOU �COULD�ANSWER�

A
� *N�M Y�P RIN TE R�S �M ANUAL
� *�
FOUND� IN� THE�SPECIFICATIONS�
UNDER�THE� �# IT� IMAGE�DO Td
M A TR IX ��A� �� � �B IT�H EX ��MODE��
5HIS� IS�THE�ON LY �MODE�THA T�CAN�
P RIN T�A T����DP I��5HERE�W AS�A�
NOTE�SAYING�� � * T � IS� IMPOSSIBLE�TO �
P RIN T�ADJACENT�DOTS� IN� THIS�
MODE ��� *� HOPE� IT�S �SOMETHING �
THA T�DOES�NOT�CONCERN�"M IGAS
�
BUT�COULD�YOU� PLEASE�EXP LA IN �
W HA T�IT�MEANS 

B
�8 ITH �WH ICH �B IT�IM AGE�DOT�
M A TRIX �DOES�THE�"M IGA �
COMMUNICATE�W ITH � THE�1RINTER �
	*S� IT �THE��� � �B IT�)EX� 


C
� *�AM �USING� THE�1REFS�D RIVE R�
�/EC1*/83*5&3���5HE

"MIGA%04�MANUAL� SAYS� *�VE �
GO T�TO �USE�THE��&PSON2 ���8HICH�
IS� THE�MOST�SUITABLE�FO R�MY �
COLOUR�PRINTER 

D
�4OMETIMES
�DURING �A�
8ORKBENCH� SESSION
�SOMETHING �
STRANGE� HAPPENS��5HE�PO IN TER�
STILL�MOVES�AROUND� FREE LY 
�BU T� *�
CAN �T�SELECT� ICONS
�MENUS�OR�
USE�THE�4HELL��5HE�COMPUTER�
SEEMS�COMPLETE LY�DEAD�EXCEPT�
FO R�THE�PO IN TER��"S�W E LL�AS�A LL�
TH IS
�A LL� THE�DRIVES� STOP�
W H IRR IN G �OR�CLICKING��8HY 

E
� *S�THERE�ANY �SO FTWARE � IN� THE�
PUBLIC�DOMAIN� FO R �MAKING �
PRIN TE R�DRIVERS 

&�$AUSARANO

A
� *T�MEANS� JUST�WHAT� IT�SAYS�� THE�
PRINTER�CANNOT�PRINT�TWO�DOTS� NEXT�TO�
EACH�OTHER� IN� THIS� RESOLUTION
� SO�
ALTHOUGH�YOU� HAVE�����PRINTING� ��
POSITIONS� PER� INCH
� AT�BEST�THE�PRINTER�
CAN�ONLY�PRINT� �����OF�THEM�
HORIZONTALLY�

B
� *T�VARIES�DEPENDING�ON� THE�DENSITY�
SETTING�� %ENSITIES�OF� ����ONLY�ARE�
SUPPORTED� BY�THE�&PSON2�DRIVER�

C
� 1ROBABLY�&PSON2�� �ALTHOUGH� THE�
DRIVER� IS� NOT�PARTICULARLY�BRILLIANT� 	SEE�
THE� PRINTER� REVIEW�ELSEWHERE� IN� THIS�
ISSUE
��8ITH� THIS�DRIVER�THE� PRINTER�CAN�
ONLY�MANAGE� ����X����DPI� FOR�COLOUR�
	DENSITY��
�OR����X����DPI� 	DENSITY�
�
� FOR�BLACK�AND�WHITE�

D
�:OU� HAVE�PROBABLY�CAUGHT�SOME�
ROGUE�VIRUS��"�NEW�STRAIN� PERHAPS �
0F�COURSE
� IT�COULD� JUST�BE�A� BUG� IN�
8ORKBENCH�

E L 
�:ES�

E�
� 1RINTER�%RIVER�(ENERATOR�	HOW�S�
THAT�FOR�AN�ORIGINAL� NAME
� IS�A�GOOD�
BET
� AND� IT�S�AVAILABLE� FROM�ALL�GOOD�
1%� LIBRARIES�� )OWEVER
� *�MUST�WARN�
YOU� THAT� IT� IS� NOT�EASY�TO�USE��
"LTERNATIVELY
� MY�GOOD�MATE�/IGEL�
4TREETER� IS�COLLECTING�WEIRD� AND�
WACKY�PRINTER�DRIVERS�� AND�WHEN� HE�
READS�THIS�HE�LL� PROBABLY�CALL� ME�AND�
TELL� ME�WHAT�ELSE� IS�AROU�ND��.4

&XPANSION�FO R�FREE 
8HILE � LOOK ING � INSIDE�MY �
"M IGA������ *� FOUND�A�
$OMMODORE�EXPANSION�BOARD �
LABELLED� �" ���� � �.B�3".�
&91��"44:�/O�� ��� ����� 3&7����
A� ������� ���8 HILE �EXAM IN ING �
THE�BOARD� *� NOTICED� THA T�THERE �
WAS� ROOM �FO R � ���MORE�CHIPS��
%OES�THIS�MEAN� *� CAN�HAVE �
MORE�MEMORY�W ITH OU T�HAVING �
TO �BUY�A� ��UP�BOARD �%O�YOU

KNOW �O F�ANY �PLACE�FROM �WHICH �
*� CAN�BUY�THESE�CHIPS 

3ODNEY�.USCAT�
-ONDON

"CCORDING� TO�$OMMODORE
� THAT�
PARTICULAR�BOARD� IS� RATHER�OLD�AND�
ONLY�TAKES�THE�MACHINE� UP�BY�AN�
EXTRA����.B�USING�A� SET�OF� ���NS�
������
� OR�SIMILAR
� 3".�CHIPS��
)OWEVER
� BEFORE�YOU� RUSH�OFF�AND�
BUY�THOSE�CHIPS
� THERE� IS�MORE�TO� THIS�
UPGRADE�THAN� MEETS� THE�EYE�
"LTHOUGH� THE�BOARD�CAN� BE�
CONFIGURED� TO�TAKE�THE�EXTRA� 3".
� IT�
HAS�A�DESIGN� FAULT��5ESTERS�HAVE�
REPORTED
� AND�$OMMODORE�CONFIRMS
�
THAT�THE�MACHINE�BECOMES�HIGHLY�
UNSTABLE�WHEN� THE�EXTRA� 3".�HAS�
BEEN�ADDED�AND� FREQUENTLY�CRASHES�
WITHOUT�WARNING��5HEREFORE
� *� CANNOT�
RECOMMEND� THAT�YOU�MAKE�THE�
MODIFICATION� BECAUSE� IT� IS� PROBABLY�
GOING� TO�A� PROVE�A�WASTE�OF�MONEY�
"�BETTER�BET�WOULD�BE�TO�BUY�A� LATER�
BOARD
� OR�ONE�OF�THE�MANY�THIRD�PARTY�
EXPANSIONS��%+

^ �.
%ISK�CORRUPTION
5HE�TAPE� LOAD ING�PROBLEMS� *�
USED� TO �GET�W ITH �M Y�OLD�$���
ARE� NOTH ING�COMPARED� TO �MY �
"M IGA��"PP ROX IM A TE LY �ONCE�A�
WEEK � *�GE T�A� �7O LUME�SO�AND��
SO�HAS�A� READ�W RITE �E RRO R ��O R�
�% ISK �STRUCTURE�C O RRU P T�� � � �
REQUESTER�ON�MY�"M IGA� ����

$OULD� IT�BE�A�MAINS� FAU LT
�
AND� IF�SO�CAN� *�F IX � IT �8 OULD�A�
VO LTAGE�REGU LA TO R�HELP 

*�D O N �T�KNOW �IF � IT�MAKES�
ANY �DIFFERENCE
�BU T�M Y�HOUSE�
IS� NEXT�TO �A�M O TO RW AY�

1ETER�'ORD�
8OODFORD �(REEN�

&SSEX

%ISK�ERRORS�ARE�A� FACT�OF�LIFE�AND� THIS�
SORT�OF�THING� IS�BY�NO�MEANS�
UNCOMMON��5HE� REASON�WHY�DISKS�
SUDDENLY�DEVELOP�ERRORS� 	AS� *� AM�
WRITING� THIS
�ONE�OF�THE�OFFICE�"MIGAS�
IS�DOING� JUST�THAT
� IS�GOVERNED�BY�THE�
NEO�SCIENCE�OF�CHAOS�THEORY�� 5HERE�
ARE�SO�MANY� FACTORS� INFLUENCING�WHY�
DISKS�GO�WRONG� THAT� IT� IS�OFTEN�DIFFICULT�
TO�PINPOINT�THE�EXACT�CAUSE�� �
ALTHOUGH� IT� IS� FAIR�TO�SAY� THAT� IT�
PROBABLY�HAS�NOTHING� TO�DO�WITH�A�
BUTTERFLY�BEATING� ITS�WINGS�� %ISK�
DRIVES�ARE�COMPLEX�MAGNETO��
MECHANICAL
� PRECISION�ENGINEERED�
DEVICES�AND�ARE�SUBJECT�TO�A�WIDE�
VARIETY�OF�ENVIRONMENTAL� HAZARDS��
3EAD� THE�DISK�DRIVE�SUPERTEST�IN� ISSUE�
ONE�AND�YOU�MIGHT�GET�SOME� IDEA�

5HE�EXACT�CAUSE�OF�YOUR�PROBLEM�
IS
� THEREFORE
� DIFFICULT�TO� PINPOINT
� AND�
*� CAN�ONLY�OFFER�SOME�TYPICAL�CAUSES

/ ' * # + � , !(
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5O� RUN�(=2E:?F>�/@C<D��FROM �
AN�"��� �HARD�D ISK
�FIRS T� LOAD �
THE� �,@@=3@I
�$LICK�ON�
�P A RTITIO N �D RIVE ���$LICK�ON�
�ADVANCED�OP TIONS ���$LICK�ON�
�A D D �U PDA TE �FILE �SYSTEM ��
$LICK�ON� �UPDA TE �FILE �SYSTEM ���
$HANGE�THE�VERSION� NUMBER�TO �
���&XIT�THE�TOO LBOX 
�
REMEMBERING� TO �SAVE�THE �
CHANGES� TO �D ISK��3EBOOT�FROM �
THE�HARD �D ISK�AND�A LL� SHOULD�
BE�W E LL�

,92?<D�% C��9:DH6==
� �@F=5�
J@F�A=62D6�HC:E6�E@�FD�2?5�=6E�
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FOR� THE�PROBLEM�� 4OME�ARE�SIMPLE
�
WHILE�OTHERS�ARE� RATHER�MORE�SUBTLE�

o �'IRST�OF�ALL
� *� DOUBT� IF�THE� PROBLEM�
HAS�ANYTHING� TO�DO�WITH� EITHER�DIRTY�
MAINS�OR� LIVING� NEAR�TO�A�MOTORWAY��
5HE�"MIGA� HAS�A�GOOD�� � IF�NOT�VERY�
ROBUST�� �146
� SO�DIRTY�MAINS�WOULD�
CAUSE� THE�MACHINE� TO�CRASH�VERY�
SPECTACULARLY��"LSO
� *� DOUBT�THE�
%EPARTMENT�OF�5RANSPORT�WOULD�
ACCEPT�ANY�RESPONSIBILITY�FOR�EXHAUST�
EMISSIONS�FOULING� UP�YOUR�DRIVE�

o �)AVE�YOU�CHECKED� FOR�ANY�SIGNS�OF�
VIRUSES �.ANY�1%� LIBRARIES�WILL� FIX�
YOU� UP�WITH� A� DISK�OF�VIRUS�CHECKERS� IF�
YOU�DON�T�ALREADY�HAVE�ONE�� 4OME�
VIRUSES�CAN�CREATE� THE�EFFECT�THAT�YOUR�
"MIGA� IS�DISPLAYING�

o �"RE�YOU� REMOVING�DISKS�WHILE�THE�
DRIVE�ACCESS� LIGHT� IS�STILL�ON �5HIS� IS�
ONE�OF�THE� BEST�WAYS� TO�CREATE�AN�
ERROR
� BECAUSE� THE�DISK�SURFACE�CAN�
GET�DRAGGED�ACROSS�THE� READ�WRITE�
HEAD�WHILE� IT�S�STILL� SPINNING�� 	5HIS�
CAN�DAMAGE�YOUR�DISK�DRIVE�
MECHANISM� TOO�
� 3EMEMBER�THAT�
WHEN�YOU�WRITE� TO�A�DISK
� THE�"MIGA�
UPDATES�ENTRIES� IN� THE� ROOT�DIRECTORY
�
AND� POSSIBLY�THE�BITMAP
� ABOUT�A� HALF�
TO�ONE�SECOND�AFTER�IT�FINISHES�WRITING�
THE� FILE��:OU�MUST�LET�THIS�OPERATION�
COMPLETE�� 3ESETTING� THE�MACHINE�
BEFORE� THE�DISK�HAS� FINISHED� BEING�
UPDATED� CAN�HAVE� THE�SAME�EFFECT�

o �"RE�YOU�USING�GOOD�QUALITY�DISKS �
5HERE�S� NOTHING�WRONG�WITH�
UNBRANDED�DISKS
� BUT�THEY�CAN�VARY�
GREATLY� IN� TERMS�OF�QUALITY�� "LSO
� HIGH��
DENSITY�DISKS�ARE� THOUGHT�TO�CAUSE�
PROBLEMS�� �APART�FROM� BEING�AN�
UNNECESSARY�EXPENSE�

o �)AVE�YOU� TRIED� USING�%ISKDOCTOR�
ON�DISKS�AFTER� THEY�DEVELOP�A� FAULT �
5HIS�SIMPLE� LITTLE� PROGRAM� 	ONLY�
ACCESSIBLE� FROM� THE�4HELL
� CAN� RESCUE�
A� LOT�OF�DISKS� FROM� THE�BIN�� *F�THE� ROOT�
DIRECTORY� FAILS�� �THAT� IS
� IF�THE�"MIGA�
CAN�T�FIND� THE�DISK�S�DETAILS�� � IT�WILL� BE�
RENAMED� �-AZARUS���5HIS� IS�QUITE�
NORMAL
� SO�DON�T�ASSUME� THAT� IT� IS�
SOME�CURIOUS�VIRUS�EFFECT�� 0N�A�
SIMILAR� NOTE
� THE�1%�PROGRAM�
5URBO#ACKUP�WILL� SOMETIMES� FAIL� AND�
RENAME�THE�DESTINATION� DISK��56#6���
0NCE�AGAIN
� THIS� IS�NOT�A�VIRUS�BUT� IT�
IS�WORTH�WATCHING�OUT�FOR�

*N�ANY�CASE
� IF�THE�MACHINE� IS� STILL�
UNDER�GUARANTEE
� GET� IT�CHECKED� BY�
YOUR�DEALER�� %O�NOT�BE� TEMPTED� TO�
GET�A�DISK�CLEANING� KIT�OR� REALIGN� THE�
HEADS�YOURSELF�� �YOU�WILL� ALMOST�
CERTAINLY�DO�MORE�DAMAGE�THAN�YOU�
WI�**� FIX��.4

i i �O i r
;���CROSS�ASSEMBLER
%O�YOU� KNOW �O F�A�;���CROSSd
ASSEMBLER�FO R �THE�"��� �ON

GENERAL�COMMERCIAL� RELEASE�OR�
IN�THE�PUBLIC�DOMAIN � *T�W OU LD �
BE�PREFERAB LE � IF �THE�SO FTWARE �
COULD� PO RT� ITS�ASSEMBLED�CODE�
OUT�TH ROUGH� THE�"M IGA �S �SERIAL�
PORT�TO �THE�COMPUTER�ON�WHICH �
THE�CODE�W ILL� BE�EXECUTED� 	IN�
MY�CASE
� THE�$AMBRIDGE �
$OMPUTER�;���O R�THE�4INCLAIR�
;9�4PECTRUM
�

,EITH�3ICKARD

*� HAVE�BEEN� UNABLE�TO� FIND� EITHER�A�
1%�OR�COMMERCIAL�;���CROSSd
ASSEMBLER�FOR�THE�"MIGA�� *� KNOW�THAT�
THERE�ARE�SEVERAL� AVAILABLE� FOR�THE�
*#.�1$
� SO�PERHAPS�YOU� SHOULD� THINK�
ABOUT�ONE�OF�THE�1$�EMULATORS� FOR�THE�
"MIGA��:OU�CAN� FIND� OUT�ABOUT�THE�
EMULATORS�AVAILABLE� FOR�THE�"���� IN�
ANSWER�NUMBER�FOUR�ON� PAGE���� OF�
THIS�VERY� ISSUE��"*

1RINTER�CABLING�QUERY
*� HAVE�AN�"M IGA����
�A�
#ROTHER�)3����DA ISYWHEEL�
P RIN TE R�AND�A� 1ANASONIC� ���P IN �
P RIN TE R
�BOTH�O F�WHICH� HAVE�
BEEN� CONNECTED� FO R �SOME�TIME �
V IA �THE�" ��� �S � PARA LLE L� PORT��
5HE�)3���USED� TO �BE�
CONNECTED� TO�A�$���USING�AN�
34���$�SERIAL� INTERFACE
�WHERE �
IT�W O RKED �PERFECTLY��5O�AVO ID �
HAVING� TO �CONSTANTLY�CHANGE�
THE�CABLES�OVER�A T�THE�BACK�O F�
THE�COMPUTER
� *� RECENTLY�REd
CONNECTED� THE�)3���TO �THE�
SERIA L� PO RT�O F�THE�"����

/ OW �BEGINS�THE�PROBLEM ��
8HEN� *� FIRS T�P RIN T�A� LE TTER�O R�
DOCUMENT�EVERYTH ING �8ORKS �
PERFECTLY�� #UT
� IF � *� TRY �TO �P RIN T�A�
SECOND�PAGE
�O R�SECOND�COPY
�
A LL� *� GE T�IS�GARBAGE�CONSISTING�
MAIN LY �O F��!��SIGNS�AND�A�FEW �
NUMBERS��5HIS� HAPPENS�
REGARDLESS�O F�WH ICH �P ROGRAM �
IS� RUNNING��5HE�ON LY �W A Y �TO �
P RIN T�LEG IB LY �AGA IN � IS�TO �GO� INTO �
1REFERENCES�AND�CLICK�ON� �6SE ��

5HE�D IP �SW ITCH� SETTINGS�
MATCH� THOSE� IN�1REFERENCES�
�
����BAUD
� � �B IT�AND�EVEN�
PA RITY �� *N�ADD ITION 
� *� HAVE�A�
����BYTE �BU FFE R
� �� STOP�B IT�AND �
354�$54�HANDSHAKING�SELECTED�
IN�1REFERENCES�

8 HA T�AM� *� DO ING�W RONG 
1ETER�3ICHARDS�

)AYWARDS�)EATH�
8EST�4USSEX

:OUR�PROBLEM� SEEMS� TO�STEM� FROM�
HANDSHAKING�� 4OMEWHERE�ALONG� THE�
LINE� THE�PRINTER� IS�GOING�OUT�OF�SYNC�
WITH� THE�"MIGA��$LICKING�ON� �6SE�
1REFERENCES�� PROBABLY� RESETS�DATA� IN�
THE�SERIAL� BUFFER�AND� THIS�MIGHT�BE

PARTLY�OR�WHOLLY�TO�BLAME�� 4ERIAL�
INFORMATION� IS� SENT�ONE� 	BINARY
� BIT�AT�
A� TIME
� SO�EVEN�A� SINGLE�BIT�GOING�
ASTRAY�WILL� THROW�THE�ENTIRE�OPERATION�
TO� THE�DOGS�

0VERALL
� THIS� IS�A� TRICKY�PROBLEM�
WHICH� IS�DIFFICULT�TO�ANALYSE�WITHOUT�
LOOKING� AT�THE� INDIVIDUAL� SETUP�� �THERE�
IS�MORE�TO�SERIAL�COMMUNICATIONS� THAN�
JUST�BAUD� RATE� 	TRANSMISSION� SPEED

�
PARITY� 	ERROR�CHECKING
� AND�
HANDSHAKING�� 5HREE�OTHER� LINES�ARE�
USED� TO�CONTROL� DEVICES�SUCH�AS�
PRINTERS�� %43� 	%ATA� 4ET�3EADY
�� %53�
	%ATA�5ERMINAL� 3EADY
�� AND�44%�
	4UPERVISORY�4END�%ATA
�� *F�THAT� ISN�T�
COMPLEX�ENOUGH� TO�WORK�OUT
� YOU�WILL�
PROBABLY�HAVE� TO�ENSURE� THE�%*1�
SWITCHES�ARE�SET�CORRECTLY�ON� THE�
PRINTER� FOR�THESE� TOO�

*�M�QUITE�PREPARED� TO� THROW�THIS�
TO�OTHER� READERS�WHO�MAY�HAVE�
SOLVED� THIS�PROBLEM�WITH�A�SERIAL�
PRINTER�� *N� THE�MEANTIME
� *� SUGGEST�
YOU�EXPERIMENT�WITH� DIFFERENT�
METHODS�OF�HANDSHAKING� � �9ON�9OFF
�
OR�EVEN� NONE�AT�ALL� IF�THE�PRINTER�WILL�
LET�YOU�SELECT�THAT�OPTION�� .4

^ ^ �. ^ �
1OWERBOARD�3".
*T�W AS�SAID� IN� THE�+UNE� �����
ISSUE�O F��> :82�+9@AA6C�THA T�
THE�,$4�1OWERBOARD�CAN�ON LY �
ACCESS����, �IN�1$�MODE��$AN�
THE�"5�0NCE�ACCESS�A LL� �.B�O F�
MY�"M IGA�MEMORY �" LSO
�CAN�
*� BUY�$OMPUGRAPHIC� FONTS�FO R �
(286D6EE6C�**� FROM �A�1%�
L IB RA RY 
�AS� THEY�ARE� RA THER�
EXPENSIVE�COMMERCIALLY 

%AVID�1 RO FFITT�
1ARBOLD �
8 IGAN

:ES
� BY�CLICKING�ON�A� FEW�BUTTONS�THE�
"5�0NCE� INSTALLATION� SOFTWARE�WILL�
ALLOW�YOU� TO�DECIDE�HOW�MUCH�OF�THE�
MEMORY�YOU� HAVE�FITTED� IS�AVAILABLE�
TO� THE�1$�

$OMPUGRAPHIC� FONTS�ARE�THE�
COPYRIGHT�OF
�"GFA�AND�YOU�WON�T�
FIND�ANY� 	LEGALLY
� IN� THE�PUBLIC�
DOMAIN�� $OMPARED�TO� THE�PRICE�OF�
SINGLE�1OST4CRIPT�FONTS�FOR�THE�1$� 	AS�
MUCH�AS�_���

� _����FOR�THE����
FACES� IN� THE�$(�0UTLINE�'ONTS�PACK�
SEEMS�A� SNIP��"/

%O�*�HAVE�A�VIRUS 
"BOUT�A�W EEK �AGO
� *�GO T�A�
PHONE�CALL� FROM �M Y�UNCLE�W HO �
HAD� JUST� RETURNED� FROM �A� TR IP �
TO �(ERMANY�WHERE �HE�HAD�
BOUGHT�AN�"�����5HE�CALL�WAS �
REGARD ING �A�V IRUS �THA T�HE�
THOUGH T�HE� HAD�CAUGHT�� *�
POPPED� ROUND
�ARMED�W ITH �A�
FE W �V IRUS� K ILLE RS 
�BU T�W HEN � *�
GO T�THERE�A�D IFFE REN T�S TORY

EMERGED�� *T�APPEARS� THA T�THE�
DAY �BEFORE
�A�MESSAGE�
APPEARED�ON�THE�SCREEN�WHICH
�
WHEN� TRANSLA TED
�SAID�
SOMETHING�ABOU T�A�V IRUS��" FTE R�
TH IS
�THE�SCREEN�P ROM PTLY

=IHNCHO?>�IH�J;A?���

. ��,'*� , !( +
+E6G6?� 2J6D�@7�/@C46DE6C�
92D�D@>6�A@:?ED�E@�>2<6�
23@FE�7ECTOR�$HECK
� E96�
2DD6>3=J�=2?8F286�
AC@8C2>�=:DE65�:?�:DDF6D�@?6�
2?5�EH@�

*� THOUGH T�*�W OU LD � JUST�IN FO RM �
YOU�O F�A� COUPLE�O F�CHANGES� ��
HAD� TO �MAKE�TO �GET�.64E@C�
�964<�TO �W O RK �� *� USE�THE �
�6GA24�� ����ASSEMBLER
�SO�
TH IS�MISSIVE� IS�M A IN LY �FO R �
�6GA24�USERS�

5HE�FIRS T�M INOR�CHANGE�
WAS� IN� THE�FIRS T�HA LF�O F�THE� ��
LIS TING�� �THE�TH IRD � LINE
�TO �BE�
PRECISE��5HE� �IN CD IR ��
STATEMENT�W AS �FO LLOW ED �BY �
�D H� �IN C LUDE ���� *� PRESUME�
THA T�THIS�W AS�E ITHER�A� TYP ING �
E RRO R�O R�THA T�THE�AU THOR�HAS�
HIS�ASSEMBLER�P ROGRAM �AND �
LIB RA RIES�ON�A� HARD�D ISK��
'LOPPY�D ISK�USERS�SHOULD �
CHANGE��DH0 ��� TO � �D F0 ���

5HE�SECOND�M INOR�CHANGE�
WAS�ALSO� IN� THE�FIRS T�HA LF�O F�
THE� LIS TING 
�A T�THE�LINE �
LABELLED� ��SK0 ���5HE�CHANGE �
IN� QUESTION� IS�TO �PU T�BRACKETS�
AROUND�THE� �A � �� REGISTER
�
BECAUSE��6GA24�GETS�UPSET�IF�
YOU� LEAVE�SINGLE� REGISTERS�ON�
THE IR�OWN�

"S� *� SAID
�THESE�A LTERATIONS �
ARE
�AS�FA R �AS� *� KNOW 
�FO R �
THE��6GA24�ASSEMBLER�� *�
APPRECIATE�THA T�W ITH �ANY �
LIS TING�O F�THIS� K IND � IT� IS�VE RY �
D IFFICU LT�FO R �THE�AU THOR�TO �
PRODUCE�A�VERSION� THA T�IS�
GUARANTEED� TO �W O RK �ON�A LL�
MACHINES�AND�ASSEMBLERS�
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(OVERNMENT�AND�4CHOOL�0RDERS�8ELCOME�

/EXT�DAY�DELIVERY�FOR�CREDIT�CARD�ORDERS�PLACED�BEFORE�����PM�SUBJECT�

TO�AVAILABILITY� "LTERNATIVELY�SEND�CHEQUE
�POSTAL�ORDER�TO�%EPT��04
�

.ICROMAIL-TD
�6NIT��
�4MUG�0AK�$ENTRE
�-YE�-ANE��#RICKETWOOD
�4T��

"LBANS
�"-���6(�� 1LEASE�ALLOW���WORKING�DAYS�FOR�CHEQUE�CLEARANCE��

4UBJECT�TO�AVAILABILITY
�DESPATCH�IS�NORMALLY�WITHIN����HOURS�OF�RECEIPT�OF�

CLEARED�PAYMENT�

%&-*7&3:�$)"3(&4��6,�.AINLAND� 	NOT�)IGHLANDS


�e

M��%

4MALL�CONSUMABLES��� %ESPATCHED�BY�POST
� PLEASE�CHECK

SOFTWARE� ITEMS� CHARGES�WHEN�ORDERING

0THER�*TEMS�EXCEPT�LASERS� /EXT�DAY�COURIER�SERVICE
�_���PER�BOX

-ASER�PRINTERS� /EXT�DAY�COURIER�SERVICE
�_�����

0FFSHORE�AND�)IGHLANDS� /ORMAL�RATE�PLUS�_�����7"5�PER�BOX�

*N�ADDITION�WE�OFFER�THE�FOLLOWING�EXPRESS�SERVICES�

4ATURDAY�DELIVERIES� /ORMAL�RATE�PLUS�_�����7"5�SURCHARGE�PER�BOX

�AM����AM�NEXT�DAY� /ORMAL�RATE�PLUS�_�����7"5�SURCHARGE�PER�BOX

"M�NEXT�DAY� /ORMAL�RATE�PLUS� _����7"5�SURCHARGE�PER�BOX

�2==6CD�.6=4@>6�2E�@FC�*9@HC@@>
AB8@��	�
���%A@74J�	�+4EFC74J

AB8@�
�	��+F@74J� L ". 1 - & � '3&& �1"3, */( � �

1RICES�ARE�SUBJECT �TO�CHANGE�WI THOUT �NOTICE� &�� ��0�&�
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=IHNCHO?>�@LIG�J;A?� ��

TURNED� B LACK�AND�WH ITE �� *�VE �
DONE�EVERYTH ING � *�CAN� TH IN K �O F�
TO � RETURN� THE�D ISP LAY�TO �COLOUR��
D IFFE REN T� LEADS
�TUN ING� THE�57
�
USING�ANOTHER�M ODU LA TO R�AND �
SO�ON
� BU T�STILL� NO� JOY�

" T�THIS� PO IN T�*� INSERTED�,%7 �
��� *T�GAVE�A�MESSAGE�SAYING��
�8 A RN ING 
�SOMETHING� IS�
RESIDENT� IN�M EM ORY ��� *T�
SEEMED� TO �CALL� IT� �, ICK5AG� 1TR�
���A� ��� 4ELECTING� THE�OPTION� TO �
K ILL
 � *�W AS�CONFRONTED�W ITH �THE �
FO LLOW ING �MESSAGE�� �8 A RN ING 
�
SOMETHING� IS� IN TERCEPTING�%OLO�
CALLS�TO ����AC��

*� THEN�CHECKED� THE�DISKS�
AND�A LL�W E RE �0,�� *S� THE�ABOVE �
SOMETHING� IN� THE�OPERA TING �
SYSTEM� THA T�,%7 ���DOES�NOT�
COMPREHEND
�O R� IS� THERE�SUCH�A�
TH ING�AS�A�V IRUS� THA T�CAN�
PERM ANENTLY� RESIDE� IN� THE�
COMPUTER�AND�DO�PERMANENT�
DAMAGE 

" NYW AY 
�THE�MACHINE� IS�
NOW �ON� ITS�W A Y �BACK�TO �
' RANKFURT�AND�MY�UNCLE�W ILL�
NOW �PURCHASE�ONE� IN� THE�6,�

-EE�%ASHWOOD �
#OURNEMOUTH �

%ORSET

5HERE� IS�NO�WAY�THAT�A�VIRUS�COULD�
AFFECT�THE�HARDWARE�OF�AN�"���� IN�
ANY�WAY��5HERE� IS�ALSO�NO�WAY�THAT�A�
VIRUS�COULD� PERMANENTLY� RESIDE� IN� THE�
COMPUTER�HARDWARE�

)OWEVER
� THE� RESPONSE� THAT�,%7�
�� IS�GIVING� DOES�SUGGEST�THAT�A�VIRUS�
IS� IN�MEMORY�� *T�MAY�BE�A�VIRUS� THAT�
,%7��� IS� NOT�AWARE�OF�BY�NAME��5HE�
OPERATING� SYSTEM�CAN�CONFUSE�VIRUS�
KILLERS� IN� ONE�PARTICULAR�CIRCUMSTANCE��
*F�YOU� HAVE�THE� LINE�4&51"5$)� 3� IN�
YOUR�S�STARTUP�SEQUENCE�FILE
� SOME�
VIRUS� KILLERS�WILL� TELL�YOU� THAT��
�$OLD$APTURE� HAS�BEEN�ALTERED��� *�
AM� NOT�AWARE�OF�ANYTHING� IN� THE�
OPERATING� SYSTEM� THAT�WOULD�ALTER� THE�
,ICK5AG1TR�THOUGH��7IRUSES�OFTEN� USE�
THE�,ICK5AG1TR
� AND�OFTEN� INTERCEPT�
THE� %OL0�CALLS�� *F�IT� IS�A� NEW�VIRUS�THAT�
,%7��� DOES�NOT�KNOW�ABOUT
� YOUR�
DISKS�WILL� CHECK�OUT�AS�CLEAN�

4O
�YOU�CAN� BE�SURE� THAT�THERE� IS�
SOMETHING� IN�MEMORY�THAT�IS�
DELIBERATELY�STAYING� THERE�AFTER� RESET�
AND� IS�ALSO�AFFECTING� DISK�DRIVE�
ACCESS��5HERE�ARE�SOME�UTILITIES� THAT�
DO�THIS
� SUCH�AS�1%�PROGRAMS� THAT�
SWITCH� BETWEEN�%'0�� AND� %'���AS� THE�
BOOT�DRIVE
� AND�EVEN� SOME�MEMORY��
RESIDENT�VIRUS� KILLERS� 	THOUGH� *�VERY�
MUCH�DOUBT�THAT�,%7���WOULD� DETECT�
ITSELF�AS�A�VIRUS
�

*�WOULD� TRY�GETTING� A� NEWER�VIRUS�
KILLER�TO�TRY�ON�YOUR�DISKS�� 'AILING� THAT
�
SEND�A� COPY�OF�ONE�OF�YOUR�SUSPECT�
DISKS�TO�ONE�OF�THE�VIRUS� KILLER�AUTHORS��
IT�MAY�BE�A� NEW�VIRUS� THAT�THEY�HAVE�
NOT�YET�COME�ACROSS�

:OUR�COLOUR�PROBLEM�SOUNDS� TO�ME�
LIKE�A� TOTALLY�UNRELATED� HARDWARE�
FAULT��:OU� SHOULD� HAVE�NO�PROBLEMS�
WITH�YOUR�NEW�MACHINE��.AKE�SURE�
YOU�WRITE�PROTECT�ALL� THE�8ORKBENCH�
DISKS�AND
� IF�POSSIBLE
� DO� NOT�USE�ANY�
OF�THE�DISKS� THAT�YOU�CURRENTLY�OWN�
UNTIL�YOU� RECEIVE�A�VIRUS� KILLER� THAT�CAN�
DEFINITELY�CURE�YOUR�DISKS��+3

8HICH�$"%�PACKAGE 
*�AM �COMPLETING�A�$ITY��
(UILDS�"UTO$"%�COURSE�AND �
W OU LD � LIKE �TO�FIND �A�
REASONABLE�$"%�PROGRAM � FO R �
THE�"M IGA� ����

*� HAVE�EXPANDED�M Y �
"M IGA� TO � ��.B�O F�3".
�AND� *�
HAVE�AN�EXTE RNA L�D RIVE 
�1HILIPS�
$.����**�M ON ITO R�AND�A�
$ITIZEN�4W IFT����P IN �COLOUR�DO T�
M A TRIX �P RIN TER�

6SING� *N TRO$"% � IS�NOT�
PARTICU LA RLY �GOOD
�DUE�TO �
FLICKE RING 
�AND� THE�PROGRAM �
LEAVES�A� B IT�TO �BE�DESIRED�� *�
CONSIDERED�9�$"% �BUT�CANNOT�
GET�A� P ROGRAM �O R�DEMO�D ISK�TO�
EVALUATE� IT�AND�CHECK�I F �THE�����
PIN� P RIN TE R�IS�COMPATIB LE�

$ LIFF�-OWE�
"SHFORD �

,ENT

:OU� HAVE�THE�PERFECT�SETUP� FOR�9�$"%�
%ESIGNER
� A� NEAT��%�PROGRAM�WHICH�
PRODUCES�MONOCHROME�PLOTS�AT�
����DPI� ON�ANY�&PSON� -2�COMPATIBLE��
4INCE�YOUR�PRINTER� IS�CAPABLE�OF�
���DPI
� YOU�MIGHT� LIKE� TO� TRY�THE�1-5��
PLOTTER�EMULATOR�ON� 'ISH� %ISK������
5HIS� NEAT�BUT�FIDDLY�PIECE�OF�SOFTWARE�
ALLOWS�ANY�1REFERENCES�PRINTER�TO�
ACCEPT�)1�(-�COMMANDS
� SO�YOU�
SHOULD� BE�ABLE�TO�CREATE�COLOUR�PLOTS�
USING� IT�� *F�YOU�RE� REALLY�CONCERNED�
ABOUT�OUTPUT�QUALITY
� YOU�COULD� DUMP�
THE�PLOT�TO�AN� *#.�����INCH�DISK�AND�
USE�A� PEN� PLOTTER�AT�COLLEGE�

5HERE� IS�A� DEMO�OF�9�$"%�
%ESIGNER�	PRINTING� AND� SAVING�
DISABLED
� AVAILABLE� FOR�DOWNLOAD�ON�
$*9
� BUT�*� HAVEN�T�SEEN� IT�ANYWHERE�
ELSE�� 5HE� PROGRAM� HAS�EXCEEDINGLY�
FAST�ZOOM�AND� REDRAW
�AND� THEREFORE�
WORKING� IN� STABLE
� MEDIUM� RESOLUTION�
ISN�T�TOO�GREAT�A� PROBLEM��9�$"%�
%ESIGNER�CANNOT�DIRECTLY�READ�
"UTO$"%�%9'� FILES
� BUT�CONVERTER�
PROGRAMS� 	ONE�OF�WHICH� IS�
SHAREWARE
� ARE�AVAI�LABLE��4$3

$OMPUGRAPHIC�FONTS
*� RECENTLY�BOUGHT�ONE�O F�(OLD �
%ISK�S�(F3=:D96C�+6C:6D�,JA6�
DISKS
�WHICH�CONTAINS�
$OMPUGRAPHIC�FONTS �
	(ARAMOND
�'UTURA�AND �
"NTIQUE�0 LIVE
�FO R �USE�W ITH

(C@76DD:@?2=�(286
�5HE�FONTS �
ARE�A LL� ROMAN�VERSIONS�O F�THE�
TYPEFACES��5O�GET�ITALICS�O R�BOLD �
TE X T
�((286 �HAS� TO�S LANT�OR�
HEAVY�UP� THE� ROMAN� FON T�
BECAUSE�THE�TRUE� ITA LIC �AND �
BOLD � FONTS�ARE� NOT�ON� THE�D ISK�

*F�*� USE�BOLD�O R� ITALICS� IN�A�
DOCUMENT
�SAVE� IT�TO �AN�&14'�
FILE �AND� TAKE � IT�A LONG� TO �A� %51�
BUREAU� FO R �OU TPU TTING � TO �A�
TYPESETTING�MACHINE
�W IL L � BOLD �
O R� ITALICS� TE X T�APPEAR�IN� THE�
PRIN TED�OUTPUT 

1AUL�4EALE�
#URGESS�)ILL�
&AST�4USSEX

8HAT�11AGE�PUTS� IN� THE�&14'� FILE� IS�
THE�NAME�OF�THE� TYPEFACES� TO�USE�
&VEN� IF�YOU� HAVEN�T�GOT�THE�ACTUAL�
ITALIC� FACE
� 11AGE�WILL� RECOGNISE� THAT�
YOU�WANT�SOMETHING� IN� ITALICS� 	OR�
BOLD
� AND� ADD�A� LINE� IN� THE�1OST4CRIPT�
FILE� REQUESTING� THE� ITALIC� FACE� TO� BE�
USED��5HE�TYPESETTING�MACHINE�WILL�
READ� THIS� INFORMATION�AND� THEN� USE� ITS�
OWN� BUILT�IN� FACES�OF�THE�SAME�NAME
�
IF�THEY�EXIST�� *F�THEY�DON�T�EXIST
� THE�
BUREAU�WILL� EITHER�HAVE� TO�CHANGE�THE�
FACE� TO�SOMETHING�ELSE
� OR�DOWNLOAD�
TO� THE� TYPESETTING� MACHINE� THE�EXACT�
ONE�YOU� REQUIRE�

5HE�BEST�THING� TO�DO� IS� TALK�TO� THE�
BUREAU� IS�DOING� THE�WORK� FOR�YOU��
5AKE�AN�EXAMPLE�PRINTOUT�FROM�YOUR�
DOT�MATRIX� PRINTER�OR�WHATEVER
� AND�
TELL� THEM� THE�EXACT�NAMES�OF�THE�
TYPEFACES�YOU� HAVE�USED�� 4OME� FACES�
ARE�CALLED�ONE� NAME�ON�ONE�
PARTICULAR�%51�SYSTEM�AND�ANOTHER�
NAME�ON� THE�TYPESETTING�MACHINE�� 'OR�
EXAMPLE
� $OMPUGRAPHIC�S�
5RIUMVIRATE� IS� THE� SAME�AS� 1OST4CRIPT�S�
)ELVETICA�� 5HE�BUREAU�WILL� KNOW�ALL�
ABOUT�THIS�

"S� FOR� THE�FREE�11AGE��� UPGRADE
� �YES
� *� KNOW�OF�SOME�11AGE� ����
OWNERS�WHO�HAVE� RECEIVED� IT�� *T�TAKES�
A�WHILE� THOUGH�� $ONSIDER�CONTACTING�
(OLD� %ISK�AGAIN�AFTER�SIX�TO�EIGHT�
WEEKS��5HEY�HAVE�A� LEGAL� OBLIGATION�
TO� TO�SUPPLY�THE� FREE�UPGRADE
� EVEN� TO�
CUSTOMERS�OUTSIDE�THE�4TATES��+8

3".�D ISK�ICONS
8 HAT�IS� THE�CORRECT�PATH� NAME�
TO �CALL� UP�THE�3".�D ISK � ICON� SO�
THA T�*�CAN�ED IT� IT�ON� *CONED � *�
HAVE�TRIED � 3".�D ISK�� BU T�*�
S IM PLY�CANNOT�SEEM�TO �FIND � THE�
RIGH T�PATH�

1AUL�$OMPTON�
'AREHAM �

)ANTS

5HERE�ARE�TWO�PATHS�ACTUALLY
� AND�
3".�DISK�� SHOULD� NORMALLY�WORK
� BUT�
THE�SAFEST�AND� SIMPLEST�WAY� IS� TO�USE

3".��� %ON�T�FORGET�THAT� �INFO� IS�
ADDED� FOR�YOU�� 'OR� INSTANCE
� TO�
ACCESS�.YLCON� FROM� THE�3".�DISK�
JUST�ENTER�

0�+�+ SF=IH

( .

==� � � � � � R

.ODEM�PROBLEMS
*� HAVE�AN�"���
� SECOND�DRIVE
�
���.B�UPGRADE�AND� 1ACE�
)USKY�-INNET������.ODEM��
4PURRED�ON�BY �YOU R�FIRS T�
ISSUE�S�COMMS� FEATURE
� *�
BOUGHT�&�@>> �AND�"*�@>>


*�COU LDN �T�GET�ANYWHERE �
W ITH � THE�MODEM
� SO�CAN�YOU �
SUMMARISE�THE�&�@>> �
COMMANDS� *� SHOULD� USE�TO �GET�
THE�SYSTEM�W O RK ING 

/ ICK�,ENWORTHY �
-OWER�, IRKGATE �

8AKEFIE LD

5HE� -INNET� IS�A� )AYES�COMPATIBLE�
MODEM�CAPABLE�OF�7���� 	���� BAUD
�
AND�7���� 	�
������� BAUD
�
OPERATION�� /EITHER�/$OMM�OR�
+3$OMM�DIRECTLY�SUPPORT�7���
� SO�
WE�LL� STICK�TO����� BAUD�

*N�/$OMM�S�4ERIAL� MENU
� SET�
#AUD� 3ATE�TO� ���
� %ATA� -ENGTH� TO���
BITS
� 1ARITY�TO�/ONE
� �� 4TOP�#IT
� 'ULL�
%UPLEX�AND� )ANDSHAKING� TO�/ONE��
5HIS�SETTING
� KNOWN�AS�� N L
� SHOULD�
ALLOW�YOU� TO�CONNECT�TO�MOST�OF�THE�
BULLETIN� BOARDS�AROUND�

5RY�TYPING� THE� KEY�SEQUENCE�"5�
=IHNCHO?>�IH�J;A?���

!� +��� & ' �, !(+
%ON �T�NEED�OUR�HELP � 3ECKON�
YOU�CAN�DO�A� BETTER� JOB �O F�
G IV ING �ADVICE�AND� TIPS�ON�A�
SUBJECT �8 ELL
�DO� IT��"S�W E LL�
AS�ASKING�FO R �ADVICE
�W E �W AN T�
YOU�TO �G IVE� IT�TOO �� *F�YOU � HAVE �
DISCOVERED�A� USEFUL� TIP �O R�TW O �
FO R �ANY �PROGRAM 
� HA RDWARE 
�
LANGUAGE�ETC
�THEN� SEND� IT�TO�
US�AND� IF� IT�S �ANY �GOOD�W E �W ILL �
USE� IT�ON�THE�"M IGA�"NSWERS�
PAGE�AND�BUNG�YOU�_�� IN�
RE TURN�� *F�YOU � TH INK �W E �HAVE�
GO T�AN�ANSWER�W RONG 
�O R�
HAVE�FA ILED � TO�G IVE�THE�FU LL�
PICTURE
�THEN�G IVE �US�W HA T�YOU �
TH IN K � IS�THE� RIG H T�ANSWER�� �W E �
M IGHT�EVEN�COUGH�UP�SOME�
CASH� FO R �THA T�TOO ��4O�D O N �T�JUST�
SIT�THERE
�GET�TIPP ING �AND�HELP�
OUT�YOU R�FE LLOW �"M IGA �
OWNERS��4END�YOU R�CUNNING �
SOLUTIONS�TO��"M IGA�5IPS
�
�> :82�+9@AA6C�� ���.ONd
MOUTH�4TREET
� #ATH�#"�� �#8�
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5HE�"M IGA�HAS�A�.OTORO LA ������ � �� ��� ��
B IT�PROCESSOR��5HIS� IS� THE�CHIP�WH ICH �HAS�
CONTRO L�OVER�THE� REST�O F�THE�COMPUTER�� �
THE� �B RA IN ��� *T�HAS�AN�ADDRESS�SPACE�O F�
��.B��THE�"M IGA� IS�SET�UP� IN�SUCH�A�W A Y �
THA T��.B�O F�TH IS� IS�AVA ILAB LE �FO R �RANDOM �
ACCESS�MEMORY�	3".
��0N� THE�"M IGA
�
NOT�A LL�O F�THIS�ADDRESSABLE�M EMORY�IS� THE�
SAME�AND� THE�DIFFERENCE�STEMS�FROM �THE�
FACT�THA T�P A RT�O F�THE�3".�ADDRESS�SPACE�
IS�SHARED�BY �BOTH� THE������ �PROCESSOR�
AND� THE�"M IGA �S �THREE�CUSTOM�CHIPS�� *T�IS�
TH IS�SHARED�MEMORY�THA T�IS�COMMONLY �
REFERRED�TO �AS� �CH IP ��MEMORY�

5HE�THREE�CUSTOM�CHIPS� 	CALLED�
"GNUS
�1AULA�AND�%ENISE
�HANDLE�A�
NUMBER�O F�SPECIFIC�TASKS� INVO LV ING �
GRAPHICS
�GENERAL� SCREEN�D ISP LAY �
OPERATIONS
�D IRECT�M EMORY�ACCESS� 	%."
�
AND� SO�ON�� 	5HE�B LITTE R
� THE�DEVICE�WHICH �
CAN�MOVE�P IXE L�DA TA �AROUND� THE�SCREEN�
A T�SPEEDS�APPROACHING�ONE�M ILLION �P IXE LS �
PER�SECOND
� IS�P A RT�O F�THE�"GNUS�CHIP
�
5HE�AM OUNT�O F�MEMORY�THA T�THESE�
O RIG INA L�CUSTOM�CHIPS�COULD�SHARE�W AS �
LIM ITED�TO �TH A T�DE FINAB LE �W ITH IN �A� �� �B IT�
ADDRESS� SPACE��5HIS�MEANT�THA T�NO�M ATTER�
HOW �MUCH�MEMORY�W AS �AVA ILAB LE �IN � THE�
MACHINE
�THE�CUSTOM�CHIPS�COULD�ON LY �
ACCESS�THE� LOW E R����,��4INCE�"M IGA �
GRAPHICS�AND�AN IM ATION �PROGRAMS�HAVE�
GROW N � IN� SIZE�AND�POW ER� IN� RECENT�
MONTHS
�THE����,� LIM ITA TION � HAS�BECOME�
NOTICEABLY�RESTRICTIVE�

4EVERAL�YEARS�AGO 
�$OMMODORE �
BEGAN�W O RK IN G �ON�AN�ENHANCED�CHIP�SET�
	&$4
�AND� THIS� INCLUDED�A� REPLACEMENT�FO R �
"GNUS�CALLED� �'A T�"GNUS���5HIS� NEW �
VERSION
�SO�CALLED� BECAUSE�O F� ITS�PHYSICAL�
SHAPE
�E FFECTIVE LY�DOES�THE�SAME� JOB �AS�
THE�O RIG INA L�CHIP
� BU T� REDUCES�THE�SUPPORT�
COMPONENT�CHIP�COUNT�� �A LL�CLOCK�
GENERATION� FO R �THE�"M IGA�SYSTEM
� FO R �
INSTANCE
� IS�NOW � INCORPORATED� IN TO �'AT�
"GNUS
�AS�ARE�THE�CONTROL� SIGNALS�FO R �
HAND LING �CHIP�3".�ACCESS�

5HE�B IG�DIFFERENCE�AS�FA R �AS�CHIP�
MEMORY�GOES
�THOUGH
� IS�TH A T�'AT�"GNUS�
NOW �HAS�ADDRESS� LINES�WHICH�CAN�ACCESS�
TW ICE�AS�MUCH�MEMORY�� )ENCE�A�MACHINE�
FITTED �W ITH �'AT�"GNUS�HAS� ��.B�O F�SHARED �
ADDRESS�SPACE�AND�SO�CAN�HAVE� ��.B�O F�
CHIP�MEMORY�FITTED �

5HE�EASIEST�W A Y �TO �FIND �OU T�WHICH �
"GNUS�YOU� HAVE� IS� TO �TAKE �THE�COVER�O FF�
AND�HAVE�A� LOOK�� �THE�O RIG INA L�"GNUS�
CHIP�HAS�A� PA RT�NUMBER�O F�����
�'AT�
"GNUS�ON� THE�O THER�HAND�HAS�A� ���� �
PA RT�NUMBER�� 6NFORTUNATE LY
�DO ING � THIS
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W ILL � INVA LIDA TE �YOU R�W A RRA N TY 
�SO�
PERHAPS�THE�BEST�IDEA� IS�TO �ASK �THE�
DEALER�FROM �WHICH�YOU �PURCHASED� THE �
MACHINE�TO �CHECK�THE�SERIA L� NUMBER�W ITH �
$OMMODORE�TECHNICAL�SUPPORT��5HEY�
SHOULD� BE�AB LE �TO �G IVE�YOU R�DEA LER�THE �
NECESSARY�IN FO RM ATION �OVER�THE�PHONE��
"NOTHER�POSSIB ILITY � IS�TO �USE�A� SO FTWARE��
BASED�CHECK�� �THERE� IS�A� PUBLIC�DOMAIN �
PROGRAM �CALLED�.64E2�964<�ON�ONE�O F�THE�
'ISH�DISKS�WHICH�CAN�DETECT� THE�PRESENCE�
O F�THE �'AT�"GNUS�CHIP�

*T�S �NO T�A�D IFFICU LT�JOB �TO �SWAP�OVER�
A� FEW �CHIPS
�BU T�NEVERTHELESS� THE�ON LY �
O FFIC IA L�W A Y �TO�GET�YOU R�MACHINE�FA TTENED �
UP� IS�TH ROUGH �$OMMODORE�S�O FFIC IA L�
SERVICE�ENGINEERS�'.(�	e������������
�
W HO �W IL L � P ROV IDE 
�AND� INSTA LL
�A�'AT�
"GNUS�CHIP�FO R�_�� �	NOT�_�� �AS�STATED�
LAST�MONTH
�

'AST�3".� IS�SO�CALLED�BECAUSE�
PROCESSOR�ACCESSES� TO �IT�A RE �QU ICKER�THAN �
TO �CHIP�3".��5HIS� IS�BECAUSE�THE�"M IGA �S �
BUS�CONTENTION�SCHEME� IS�SUCH� THA T�THE�
MAIN������ �PROCESSOR�CAN�SOMETIMES�
GET�LOCKED�OUT�O F�THE�CHIP�MEMORY �
ADDRESS�SPACE�BECAUSE�O F�SOMETHING �
KNOWN �AS�CYCLE�STEALING��0NE�GRAPHICSd
INTENSIVE�S ITUATION� IN�WH ICH �TH IS�CAN�OCCUR�
IS�DU RING �%."�ORIENTED�HIGH�SPEED�B LITTE R �
OPERATIONS��" �P ROG RAM �RUNN ING � IN�CHIP�
MEMORY�COULD� THEREFORE�BE�S LOWED�DOWN �
A T�THESE�TIMES��4OME�CLEVER�HA RDW ARE �
TRICKS
� HOWEVER
�A LLO W �THE������ �
PROCESSOR
�EVEN�W H ILE �LOCKED�OU T�O F�CHIP�
MEMORY�SPACE
�TO �S TILL�ACCESS�MEMORY �
OUTSIDE�THIS� REG ION��5HIS�NON�CHIP �
MEMORY� REGION
�O R�FA S T�M EMORY
� IS�
THEREFORE�AN� IDEAL�PLACE�FO R�PU TTING �YOU R�
EXECUTABLE�PROGRAMS��'OR�M AXIMUM �
SPEED�YOU�W OU LD � IDEA LLY �W A N T�TO �HAVE�A�
REASONABLE�AMOUNT�O F�FAS T�MEMORY�ALSO �
AVA ILAB LE �� �PROGRAMS�RUNN ING � IN�FAST�
MEMORY�W OU LD � THEN�NOT�BE�SLOWED�DOWN �
BY �ANY �CUSTOM�CHIP�CYCLE�STEALING �
OPERATIONS�

/96C6�42?�!�@3E2:?�2�DF:E23=6
AC:?E6C�5C:G6C�7@C�E96��2?@?��"� ��0E
3F33=6;6E�AC:?E6C�

"LTHOUGH� *�D O N �T�KN OW �O F�A�D IRECT�D RIVE R
�
THERE�IS�A�D RIVE R�FO R �THE�#+�����P RIN TE R�
AVA ILAB LE 
�AND�YOU �CAN�USE�THIS� IF �YOU �
SW ITCH�YOU R�P RIN TE R�TO �#+�����EMULATION �
MODE��5HE�D RIVE R� IS�ON�+AMDISK���� 	FROM �
THE�MAGAZINE�+AM
�PRODUCED�BY �THE�
MULTI�TA LENTED�+EFF�8 A LKE R�e����� �
�����
�FO R �_� 
�O R�CAN�BE�OBTA INED� FROM �
$ANON�ON�������� �������" LTE RNA TIVE LY 
�
%IXONS�SHOULD�NOW �BE�STOCKING� IT�A LONG �
W ITH �THE�P RIN TE R�

/92E�2C6�G:CFD6D�

7IRUSES�ARE�UNPLEASANT�LITTLE �PROGRAMS��
5HEY�COME�ON�DISKS
�E ITHER�AS�A�FILE �O R�IN�
THE�PA RT�O F�THE�D ISK� KNOWN �AS�THE �
BOOTB LOCK�� �THE�PA RT�O F�AN�AU TOBOOTING �
D ISK �WH ICH � IS� READ�WHEN� THE�"M IGA� IS�
RESET��8HEN�AN� INFECTED�D ISK� IS�PLACED� IN �
THE�"M IGA �S�D RIVE 
� I T �W IL L � LOAD� IN TO �
MEMORY�AND� SUBSEQUENTLY�COPY�ITSE LF�TO �
ANY �MORE�DISKS�THA T�ARE � INSERTED�

7IRUSES�TEND�TO �BE�SMALL�AND�ARE �
VE RY �GOOD�A T�H ID ING� THEMSELVES��5HEY�
WEEDLE �THEMSELVES� IN TO �PROGRAMS �
CARRY ING �OU T� LEG ITIM ATE�"M IGA�FUNCTIONS
�
READY �TO �CORRUP T�FILES�O R�CRASH� THE�SYSTEM �
A T�THE IR� LEISURE�

"�V IRUS�CANNOT�SURVIVE�A�POW E R�
CUT��4WITCHING�YOU R�"M IGA�O FF �BETWEEN �
D ISK �CHANGES�ENSURES�THA T�ANY �RESIDENT�
VIRUSES�W IL L �BE�DESTROYED�BEFORE�THEY�GET�
A�CHANCE�TO � REPLICATE�� /EITHER�CAN�A�VIRUS �
COPY� ITSELF�ONTO �A�D ISK �THA T�HAS� ITS�W RITE ��
PROTECT�TAB �OPEN�

#ECAUSE�CONSTANTLY�SW ITCH ING�YOU R �
"M IGA�ON�AND�O FF�IS�A�DRASTIC� STEP�TO �
TAKE 
� I T �IS�A�GOOD� IDEA� TO �GET�A�V IRUS �
HUN TE R �K ILLE R�FROM � THE�PUBLIC�DOMAIN��
5HESE�RECOGNISE�MOST�	BUT�NO T�A LL
�VIRUSES�
AND�W ILL� REMOVE�THEM �FROM �DISKS�O R�
MEMORY��5HAT�W A Y �YOU�CAN�CHECK�OUT�
EACH�NEW �D ISK�AS� IT�COMES� IN TO �YOU R �
POSSESSION�

0 )OW �42?�!�CF?�(��D@7EH2C6�@?�>J �
�����

:OU�NEED�A�1$�EMULATOR��5HERE�ARE�NOW �
THREE�CHOICES�FO R �THE�" ��� ��THE�7ORTEX �
"5�0NCE�CARD� 	*#.�"5�EMULATION
�FO R �
_��� 
�THE�,$4�1OWERBOARD� 	*#.�95�
EMULATION
�FO R �_��� ��� 
�AND�A� NEW �
SO FTWARE � *#.�95�EMULA TOR�	INCLUDING �
HARD �D ISK�SUPPORT
�AVA ILAB LE �FO R� ��� �
FROM �THE�AU THOR
�. A RK �5OMLINSON
��� �
, IRNER�4T
�$HRISTCHURCH��
�/ EW �;EALAND��
5HERE� IS�A�1%�DEMO�VERSION�O F�TH IS �
EMULA TOR�AVA ILAB LE �FROM �BU LLE TIN �BOARDS �
AND�1%�COMPANIES
�WHICH� IS� LIM ITED�TO � ���
MINUTES�AC TIV ITY �AND�ON LY ��.B�O F�HARD �
DISK�SPACE��5HE�"5�0NCE�CARD�WAS �
REV IEWED� IN� ISSUE�THREE�O F��+��THE�,$4�
1OWERBOARD �WAS�REV IEWED� IN� ISSUE�TW O �

� �S�:E�A@DD:3=6�E@�6IA2?5�> J����� �
36J@?5� 
%3�

5HERE�ARE�NOW �SEVERAL�MEMORY �
EXPANSIONS� FO R �THE�"��� �WH ICH �W IL L �TAKE �
I T �PAST� ��.B��5HE�$ORTEX�&XPANSION�FROM �
.EMORY�&XPANSION�4YSTEMS� 	e�������� �
����
�STARTS�A T�_����FO R ��.B�O F�3".


��
".*("�4)011&3�o �*446&���o �"6(645� ����
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AND�CAN�TAKE �A�MAXIM UM �O F��.B�� *T�
PLUGS� IN TO �THE�"M IGA �S � SIDE�EXPANSION �
SLOT
�BU T�DUPLICATES�THIS�S LOT�SO�THA T�O THER�
TH INGS
�SUCH�AS�HARD �DISKS
�CAN�BE�
PLUGGED� IN� A FTE RW ARDS ��5HE�4UPRA����39 �
3".�EXPANSION�UN IT�CAN� TAKE �UP�TO ��.B��
-IKE�THE�$ORTEX�SYSTEM
� IT �PLUGS� IN TO �THE �
EXPANSION�SLO T�AND�DUPLICATES� I T �FO R�THE �
ADD ITION �O F�EX TRA �PERIPHERA LS�� 1RICES� START�
A T�_��� �FO R��.B�� *T�IS�AVA ILAB LE �FROM 
�
AMONG�OTHERS
�854�N����� ������� �

*F�YOU �ARE�CONSIDERING�DOING �
SERIOUS�AMOUNTS�O F�W O RK �ON�YOU R�"M IGA
�
I T �M IGH T�BE�W O RTHW H ILE � INVESTING� IN�A�
HARD �D ISK�D RIVE ��.OST�O F�THESE�CAN�HAVE �
3".�PU T�INSIDE�THEM ��$HECK�OU T�OUR�
�) A RD � %RIVES�0N�5 RIA L�� FEATURE� IN� ISSUE�
ONE�FO R �MORE�DETAILS�

/92E�:D�2�AC:?E6C�5C:G6C�

"�P RIN TE R�D RIVE R� IS�A� P ROGRAM �� *T�CONVERTS�
OUTPU T�FROM �O THER�"M IGA�PROGRAMS� IN TO �
A� FO RM � THA T�A� PA RTICU LA R�P RIN TE R�CAN�
UNDERSTAND��5HIS� IS�NECESSARY�BECAUSE�
PRIN TERS�FROM �D IFFE REN T�MANUFACTURERS�USE�
D IFFE REN T� IN TERNA L�CODES� TO�ACCOMPLISH�THE �
SAME�EFFECTS� 	SUCH�AS�BO LD 
� UNDERLINE
�
ITA LICS�AND�TH INGS� LIKE �THAT
�

5HE�"M IGA� SENDS�"4$**�CODES�TO �
THE�P RIN TE R�DEVICE� 	135�
��"4$**� IS�A�
STANDARDISED�CODE�USED� TO� REPRESENT�
ALPHANUMERIC�CHARACTERS��" LONG�W ITH �
THESE� IT�SENDS�"/4*�ESCAPE�CODES�TO �
MAKE�VARIOUS�CHANGES� IN�OU TPU T�FO RM A T�
	SUCH�AS�SW ITCH ING�TO � ITA LIC�O R�BOLD
��4EE�
"PPEND IX �%�O F�THE�"��� �M ANUAL�FO R �A �
LIS T�O F�THE�"/4*�ESCAPE�CODES�

5HESE�CODES�SENT�TO�135��A RE �THEN�
TRANSLATED� BY�THE�INSTA LLED�P RIN TE R�D RIVE R�
AND�SENT�TO �THE�P RIN TE R�V IA � THE�SERIAL�O R�
PARA LLE L� INTERFACE��'OR�DETA ILS�O F�HOW �TO �
INSTA LL�A�P RIN TE R�D RIVE R
�SEE�$HAPTER���O F�
THE�"��� �MANUAL�

� �2?�!�86E�>J�8C2A9:4D�E@�AC:?E�
H:E9@FE�=62G:?8�2�H9:E6�32C�
36EH66?�6249�=:?6�

+UST�ABOU T�EVERY�ONE�O F�THE�CHEAPER�
PRIN TERS� 	LESS�THAN�_����
� SUFFERS�FROM �
THIS�P ROB LEM �� #ANDING
�AS� IT� IS�KNOW N 
�
USUALLY�OCCURS�BECAUSE�O F�S LIGH T�
INACCURACIES� IN�THE�PAPER�FEED �
MECHANISM��:OU�CAN�ACHIEVE�BETTER�
RESULTS�BY �SELECTING� �4 INGLE�SHEET��FROM �
1REFERENCES�AND�USING�MANUAL�FEED �
PAPER�IN �YOU R�P RIN TE R�

/92E�92C5H2C6�2?5�D@7EH2C6�5@�!�
?665�E@�36�23=6�E@�5:8:E:D6�4@=@FC�
A9@E@8C2A9D�2?5�5@�G:56@�E:E=:?8�

:OU�W IL L �NEED�SOME�K IND �O F�D IG ITISE R�TO �
CAPTURE�YOU R�COLOUR�PHOTOGRAPHS��5HERE�
ARE�SOME�GENLOCKS� THA T�CONTAIN�D IGITISERS

BEGINNING� TO �APPEAR�IN �THE�6,�� 	FO R�
EXAMPLE 
� THE�7 IDEO.ASTER�7.���GENLOCK
�
REV IEWED� IN� ISSUE�ONE
�WH ICH �IS�
D ISTRIBU TED �B Y �1OWER�$OMPUTING�e����� �
������
��5HIS� IS�USEFUL�BECAUSE�YOU �RE �
GO ING �TO �NEED�A�GENLOCK�AS�W E LL� I F �YOU �
W AN T�TO �DO �V IDEO�TITLIN G �

)OWEVER
�YOU �W IL L �P ROBAB LY �FIND � IT�
CHEAPER�TO �BUY�A�D IG ITISER
� SUCH�AS�
% IG I7 IEW �	 IF�YOU � S IM PLY�REQUIRE�STATIC�
IMAGES�FROM �A�V IDEO�CAMERA

�O R�A� SETUP�
A LONG �THE� LINES�O F�3OMBO�S�$OMPLETE�
$OLOUR�4OLUTION� IF �YOU �EVER�W AN T�TO �G RAB �
IMAGES�FROM �V IDEO�AS�W E LL� 	A LTHOUGH� THE�
VIDEO�P LAYE R�YOU�A RE �USING�MUST�HAVE�A �
PERFECT�S TILL�FRAM E�FAC ILITY 
�

:OU�W IL L � NEED�A T� LEAST� ��.B�O F�
MEMORY�	AND�P RE FE RAB LY �MORE
� TO �G RAB �
H IGH �QUA LITY � 	)".� INTERLACE
� IMAGES�A T�
FU LL�57�RESOLUTION� 	OVERSCAN
�

0N� THE�SO FTWARE �SIDE
�YOU�W OU LD �
NEED�ON LY �THREE�PROGRAMS� TO �GET�YOU �
GO ING�� 'IRSTLY
�THE�TITTE R�� �FO R �COST�AND �
FEATURES� *� RECOMMEND��:8��=E6C?2E:G6�
+4C@==6C�	A REN �T�THERE�A N Y �O THER�TITLE RS �OU T�
THERE�FO R �_�� �WH ICH �SCROLL
�C RAW L
�HAVE�A �
GOOD� SELECTION�O F�FONTS�AND� LOOK �0, 
�
:OU�W IL L �A LSO�NEED�SOMETHING� FO R�MAKING �
ADJUSTMENTS�TO �YOU R�D IG ITISED�PHOTOS�� �
E ITHER�(9@E@?�(2:?E���O R��:8:(2:?E���ARE �
RECOMMENDED�HERE��"ND�FIN A LLY 
� I F �YOU �
W AN T�A�GOOD�A LL�ROUND �PA IN T�P ROGRAM 
�
W ITH �AN �AN IM A TO R�TH ROW N � IN
�THEN�ADD �
�6=FI6�(2:?E�***� TO �THE� LIST��� IT�S �S TILL�HARD �
TO �BEAT�IN�TERMS�O F�VA LUE �FO R �MONEY�

 @H �5@�!�:?DE2==�2�5:D<�H96?�!�@?=J
92G6�@?6�5C:G6�

*NS TA LLING�A�D ISK �MEANS� THA T�IT �W IL L�
BECOME�AUTOBOO TING 
�SO�THA T�IT �CAN�BE�
INSERTED�A T�THE�8 ORKBENCH� PROM PT�
INSTEAD�O F�THE�8 ORKBENCH�D ISK�

5O�INSTA LL�A�D ISK 
�ENTER�THE�4HELL�O R�
$-*�AND�TYPE�

(INO<GG��

8HEN�AN�"MIGA%04�COMMAND� IS�TYPED �
W ITH �A�QUESTION�M ARK �INSTEAD�O F�A� LIS T�O F�
ARGUMENTS
� THE�COMMAND� IS� LOADED� IN TO �
MEMORY�IN� THE�NORMAL�W A Y ��HOWEVER
�
INSTEAD�O F�EXECUTING
� IT�PRESENTS�YOU �W ITH �
A �COMMAND� TEMPLATE ��5HIS� IS�
"MIGA%04�S�W A Y �O F�EXP LA IN ING �THE�TYPE �
O F�ARGUMENTS� IT�EXPECTS��#ECAUSE�THE �
COMMAND� IS� LOADED� IN TO �MEMORY�ONCE�
THE�TEMPLATE�APPEARS
�YOU�CAN� REMOVE �
THE�8 ORKBENCH�D ISK�AND� REPLACE�IT �W ITH �
THE�D ISK�YOU�W AN T�TO � INSTA LL�

)AVING�DONE�THIS
� TYPE ��D F0 ���AND �
PRESS� <3ETURN>�

:OU�NEED� TO �COPY�SOME�O F�THE �
SYSTEM�FILES�FROM �YOU R�8 ORKBENCH�D ISK �
TO �TH IS�ONE� IN�O RDE R�FO R �YOU R�PROGRAMS�TO �
RUN�P ROPE RLY �FROM �AN�AUTOBOOT�

�C6�E96C6�2?J�=:89EA6?D�@C�8C2A9:4D�
E23=6ED�2G2:=23=6�7@C�E96��> :82�

-IGHTPENS�ARE� RA THER�O LD �HA T
�SINCE�THEY �
ARE�INACCURATE
� TIR IN G �TO �USE
�AND�TEND� TO �
MAKE�YOU R�M ON ITO R�VE RY �SMUDGY��6NLESS�
YOU�FIN D �ONE�VE RY 
�VE RY �CHEAPLY�*�W OU LD �
NEVER�RECOMMEND� THEM�TO �ANYONE�

(RAPHICS� TABLETS�USE�PRESSURE�
SENSORS� 	REASONABLY�CHEAP
�O R�USE�
ELECTROMAGNETIC� INDUCTION� 	ACCURATE
�TO �
LOCATE�THE�POIN TER��4TYLUS�POINTERS�ARE �
GENERA LLY �P REFERRED� FO R�A RTW O RK 
�SINCE�
THEY�ACT� LIKE �A� FIXED �W ID TH � PEN��1UCK�
POINTERS� 	LIKE �AN�ACCURATE�MOUSE
�ARE �
IDEA L�FO R �$"%�SINCE�THEY�A LLOW �POINT��
PERFECT�TRACING�

5WO�TYPES�A RE �AVA ILAB LE �FROM � THE�
"M IGA�$ENTRE�4COTLAND� 	e����� �������
��
THE�4UMMA�4KETCH�"��GRAPHICS�TAB LE T�A T�
_������ �AND�THE�$HERRY�"��GRAPHICS�
TAB LE T�A T�_�������

!�>�AFKK=65�3J�E96�G2C:@FD�DF3O
5:C64E@C:6D�H:E9�E96�7@?ED�DFAA=:65�
@?�E96��IEC2D�5:D<
� @H �5@�!�86E�
E96>�24C@DD�E@�36�:?4=F565�H:E9�
E96�7@?ED�@?�E96�/@C<36?49�5:D<��
/:==�!�2=D@�?665�E@�CF?�'IX'ONTS�
27E6CH2C5D�

5HE�SUB�DIRECTORY�STRUCTURE�FO R �THE�FONTS �
ON� THE�&XTRAS�D ISK� IS�EXACTLY �THE�SAME�AS�
THE�CORRESPONDING�STRUCTURE�FO R �THE�FONTS �
ON� THE�8 ORKBENCH�D ISK��" LL�FONTS�ARE �
STORED� IN�THE�D IRECTORY� �FO N TS � ���5HIS�HOLDS�
SEVERAL�SUB�DIRECTORIES
�EACH�
CORRESPONDING� TO �A�D IFFE REN T�TYPEFACE
�
SUCH�AS�1ICA�O R�5IMES��"�D IFFE REN T�FILE �FO R �
EACH�FO N T�SIZE� IS�STORED� IN�EACH�ONE�O F�
THESE�SUB�DIRECTORIES�� 'OR�EXAMPLE 
�THE�
$OURIER�D IRECTORY�CONTAINS�FILES� FO R �PO IN T�
SIZES�O F� ��
� ��
� ��
� ���AND����

"S�W E LL�AS�THESE�FILES
�THE�FONTS��
D IRECTO RY �ALSO�CONTAINS�A� FILE �FO R �EACH�
TYPEFACE��5HESE�FILES�CONTAIN�GENERAL�
IN FO RM A TION �ABOU T�THE�TYPEFACES��5HE�FILE �
FO R�THE�$OURIER�FO N T�IS�CALLED
�NOT�
SURPRIS ING LY 
� �$ OU RIE R�FON T���5O�COPY�THE�
$OURIER�FON T�ON� TO �THE�8 ORKBENCH�D ISK
�
PROCEED�AS�FO LLOW S �

>JKT�>�>JKT�M<H��
>JKT�>�H<F@?DM�M<H�

5HEN� INSERT�THE�&XTRAS�D ISK�AND�TYPE �

�"#)��
(&$�%����	�"!&%��"'$��$��"!&��$� 	�

 �����$�$� 	�"'$��$

�"#)��
(&$�%����	�"!&%��"'$��$��$� 	�"'$��$����

*NSERT�THE�8ORKBENCH�D ISK �AND�TYPE�

�"#)�$� 	�"'$��$��"!&����	�"!&%

 �����$����	�"!&%��"'$��$

�"#)�$��'�"'$��$����	�"!&%��"'$��$����

:OU�ON LY �NEED� TO �USE��:I�@?ED
�W HEN�A�
NEW �PO IN T�SIZE�IS�ADDED�TO �AN�EXISTING �
FON T
�TO �STOP�THE�SYSTEM�GETTING �CONFUSED�
AS�TO �WH ICH �SIZES�ARE�AVA ILAB LE �FO R �USE�

".*("�4)011&3� o �*446&��� o �"6(645� ����
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<3ETURN>� INTO�/$OMM
� AND�YOUR�
MODEM� SHOULD� REPLY�WITH� �0,��� *F�IT�
DOESN�T
� THERE� IS�SOMETHING�WRONG�
WITH�YOUR�SETUP�� *F�ALL� THE�CABLES�ARE�
0,
� THEN� THERE� IS� JUST�A� POSSIBILITY�
THAT�YOUR�"MIGA�S�SERIAL� PORT� IS� IN�
NEED�OF� REPAIR�

/$OMM�SHOULD� COME�SET�UP� FOR�
)AYES�COMPATIBLE�MODEMS
� BUT�THE�
MODEM� CAN� BE�DIALLED� USING� THE�"5%�
COMMAND�� 5O�DIAL� THE� NUMBER� ����
����
� YOU�WOULD� TYPE�"5%���������
<3ETURN>
�AND� THE�MODEM�WOULD�
CONNECT�BY� ITSELF�� 5HIS�WOULD� BE�
INDICATED� BY�THE�$0//&$5�
MESSAGE
� AND� THEN� THE�SIGN�ON� STRING�
FROM� THE�##4�� +�*

"UTO�BOOTING�DISKS
)AVING�W RITTEN �A� COUPLE�O F�
SHORT�SCRO LLY� INTROS� USING�1%�
PROGRAMS
�SUCH�AS��'(��:?EC@�
>2<6C��+A246�/C:E6C�AND�SO�
ON
�M AKING �A� LIS T�O F�A LL� M Y �
DISKS� USING�#:?5/@C5D��
COMPLETING�A�COUPLE�O F�
MASTERPIECES�ON��(2:?E�:=��AND �
COMPOSING�A� SHORT�MUSICAL�
IN TRO �USING�+@F?5,C24<6C�� HOW �
DO� *� PU T�THEM�A LL�ON�ONE�AUTO��
BOOTING�D ISK�AND�GET�THEM� TO �
RUN � *� REALISE� THA T�CERTAIN�
DIRECTORIES� HAVE�TO �BE�PRESENT�
ON� THE�D ISK
� BUT�WH ICH �ONES�
AND� HOW �DO� *�GET�THEM�THERE 

,EITH�1ATTENDEN�
4WINTON

4OUTH�:ORKSH IRE

5HERE� IS� NO�EASY�ANSWER�TO�A�
QUESTION� SUCH�AS�THIS
� BECAUSE�EVERY�
APPLICATION� REQUIRES�DIFFERENT�
DIRECTORIES�� -ARGE
�8ORKBENCH�BASED�
PRODUCTS�WILL� USUALLY�NEED�A�COMPLETE�
SET�OF�DIRECTORIES�AND�A�SUBSET�OF�
"MIGA%04�COMMANDS
�WHEREAS�A�
MUSIC� TRACKER�SUCH�AS�.&%�OR�
4OUND5RACKER�MAY�ONLY�NEED�A� FEW��
*N� FACT
� SOME�DEMOS�THROW�AWAY�THE�
MIDDLE�MAN�AND� RUN�DIRECTLY� FROM� THE�
BOOT�SECTORS� JUST�LIKE�A� GAME�

"�VERY�SIMPLE�BOOT�DISK�WILL�
REQUIRE� JUST�AN�4�DIRECTORY��5HIS�
ALLOWS�YOU� TO�PUT�THE� �STARTUP��
SEQUENCE�� SCRIPT�ON� THE�DISK�AND� START�
THE�APPLICATION� FROM� THERE�

#RIEFLY
� THE�OTHER�DIRECTORIES�ARE�
ASSIGNED�AS� FOLLOWS�

$�� �"MIGA%04�COMMANDS�� "NY�
EXECUTABLE�FILE�PLACED� IN� HERE�CAN� BE�
RUN� AUTOMATICALLY� FROM� THE�STARTUP�
SEQUENCE�
%&74�� �%EVICES��5HESE�ARE� THE�
SOFTWARE� INTERFACES� THAT�DRIVE� THE�
INTERFACE�HARDWARE
� SUCH� AS� THE�
PRINTER
� SERIAL� PORT�AND�SO�ON��"LSO�
HERE�ARE�THE�SYSTEM�CONFIGURATION�
	REQUIRED� BY� *NTUITION

� PRINTER�DRIVERS
�
MOUNTLIST�AND� KEYBOARD� SETUP� FILES�

-*#4�� �-IBRARIES�� &XTERNAL� LIBRARIES�OF�
FUNCTIONS�AVAILABLE� TO�ANY�SOFTWARE�
WHICH� REQUIRES� THEM��8ORKBENCH
� FOR�
INSTANCE
� USES� THE� ICON�LIBRARY�TO�
HANDLE� THE� ICONS�
-�� �)ANDLERS��7ARIOUS�OTHER� LITTLE�
GOODIES�USED� BY�THE�SYSTEM�� 'OR�
INSTANCE
� 4HELL�SEG� PROVIDES� THE�
RESIDENT�CODE�FOR�THE�4HELL�$-*�
EXTENSION
� 3".�)ANDIER�DRIVES�THE� o�
3".�DISK�AND� SO�ON�
'0/54�� �5HE�DISK�BASED� FONT�
DEFINITIONS�� :OU�LL� ONLY�NEED� THESE� IF�
THE� PROGRAM� REQUIRES�EXTRA� FONTS��5HE�
DEFAULT�SYSTEM� FONT
� 5OPAZ
� IS�ALREADY�
INCLUDED� IN� THE�30.�� )OWEVER
� THE�
INTER�RELATION� IN� THE�SYSTEM� MEANS�THAT�
IF�YOU� NEED� TO� USED�DISK�BASED� FONTS
�
YOU�MUST�ALSO�HAVE� THE�
DISKFONT�LIBRARY� IN� %&74�

"S�YOU�CAN� SEE
� THIS� IS� A�VERY�
COMPLEX�QUESTION� AND� THE�ONLY�
ANSWER� IS�OFTEN� TRIAL� AND�ERROR��8ITH�
EXPERIENCE�YOU�WILL�GET�TO� KNOW�
WHICH� FILES�ARE�SUPERFLUOUS�AND�WHICH�
ARE� REQUIRED�� 5O�GET�YOU� STARTED
� AN�
INTERESTING� PIECE�OF�SHAREWARE�CALLED�
8HATL4�CAN� HELP�YOU�DETERMINE�
WHICH� �RESOURCES��A� PROGRAM�
REQUIRES�� *T� IS�AVAILABLE� FROM� MOST�
GOOD� 1%� LIBRARIES��:OU�MIGHT�ALSO�
LIKE� TO�TRY�.ASTERING�"MIGA%04�
7OLUME�0NE� 	*4#/� �������������
��
	NOT�ANOTHER�PLUG�.ARK �� �&D
��
"LTHOUGH� NOT� INTENDED� FOR�BEGINNERS
�
IT�COVERS� BOOT�DISKS� IN�GREAT�DEPTH�� *�
KNOW
� BECAUSE� *�WROTE� IT��%+

���HOUR�CLOCK
'OLLOW ING� THE�ADVICE�G IVEN� IN�
THE�. AY� ISSUE�O F�YOU R�
MAGAZINE
� *� NOW �HAVE�A�
D IG ITA L�CLOCK�D ISP LAYED�WHEN �
8ORKBENCH� IS� RUNNING�� *� NOW �
W ISH � TO�GO �ONE�STEP�FU RTHE R �
AND�HAVE�THE�CLOCK�IN� ���HOUR�
MODE�W ITH � SECONDS�AND� THE �
DATE�D ISP LAYED�� )OW �DO� *�A LTE R�
THE�CLOCK�DE FAU LT�SETTINGS�SO�
THA T�THIS� NEW �MODE�BECOMES�
THE�NORM 

.�/ORMAN �
3IPON�

/�:ORKSH IRE

5HE�POSSIBLE�DISPLAY�OPTIONS� FOR�THE�
CLOCK�CAN� BE�SHOWN� BY�TYPING� IN�
�CLOCK� �� FROM� THE�4HELL�� .AKING� IT�
DISPLAY� IN� ���HOUR�MODE�WITH�
SECONDS�AND�DATE�CAN� BE�DONE�BY�
REPLACING� THE� �RUN� CLOCK�� LINE� IN�YOUR�
STARTUP�SEQUENCE�WITH� THE�FOLLOWING�

<?8��836�� �836��-69-5�
.313>+66��

�
��
29?<�=/-98.=�
.+>/

'OR�THOSE� READERS�WHO�HAVEN�T�SEEN�
THE�.AY� ISSUE
� THIS� IS�A� LINE� THAT�CAN�
BE� INSERTED� INTO�YOUR�STARTUP

SEQUENCE� 	USING�AN� EDITOR�SUCH�AS�
&%
� TO�DISPLAY�A�CLOCK�WHILE�
8ORKBENCH� IS� RUNNING�� �*

"CCESSING�THE�CLOCK
)AVING� F IN A LLY �DECIDED�THA T� IT�
WAS� TIME� *� LEARNED� TO �TYPE �
PROPERLY 
� *� BOUGHT�THE�
EXCELLENT�%2G:D��624@?�
,62496D�,JA:?8
�5HE�PROGRAM �
KEEPS�A� RECORD�O F�YOU R �
PROGRESS
�W ITH � DATE�AND� TIME
�
IN�A� SCRIPT�FILE ��"S� *�W AN TED � THE�
PROGRAM �TO�ACCESS� THE�BA TTE RY��
BACKED�CLOCK�THA T� *� HAVE�FITTED 
�
*�ADDED� THE�FO LLOW ING � LINE�TO �
THE�STARTUP�SEQUENCE�A FTE R�
LOAD8#�

1@O"GJ>F��-(+�� JKO�GJ<?

5HE�RESPONSE�FROM � THE�"M IGA �
IS� �6 NKNOWN �$OMMAND�
4ET$LOCK��� *� FIND � THIS�SURPRIS ING
�
AS�THE�P ROGRAM � USES� THE�
SYSTEM�CLOCK
�SO�W H Y �NOT�THE�
BA TTE RY �BACKED�ONE 

1RESUMABLY�* �L L � NEED� TO �ADD �
SOME�COMMANDS�FROM �M Y �
8ORKBENCH�D ISK
� BU T� *� D ON �T�
KNOW �WHICH�ONES��$AN�YOU �
HELP �5HERE� ISN �T�MUCH� FREE �
SPACE�ON� THE�D ISK 
�BU T� *�D O N �T�
MIND�DELETING� THE� �3ESUME��
PROGRAM �

4+� &LLISON�
%UNSTABLE �

#EDS

:OU�ARE� RIGHT� IN� THINKING� THAT�A�
COMMAND� FROM� THE�8ORKBENCH�DISK�
NEEDS� TO� BE�COPIED�OVER�� )OWEVER
� IT�
IS� SO�SMALL� THAT�YOU� SHOULDN�T�HAVE� TO�
DELETE�ANYTHING� FROM� THE�.AVIS�DISK�

5HE�COMMAND�YOU�WANT� IS�STORED�
IN� THE�$�DIRECTORY�OF�THE�8ORKBENCH�
DISK�� #OOT�UP�YOUR�MACHINE�WITH� THIS�
DISK�AND�OPEN� THE�4HELL�� 5HEN�COPY�
THE�COPY�COMMAND� TO� THE�3".�DISK�
BY�TYPING�

-9:C�-	-9:C�<+7�

"LSO�MAKE�A� COPY�OF�THE�4ET$LOCK�
COMMAND�

-9:C�-	#/>�69-5�<+7�

5HEN� INSERT�THE�.AVIS�DISK�AND� TYPE�

-9:C�<+7�#/>�69-5�.0��-

"ND� THAT�SHOULD� DO�THE� TRICK��:OU�
MIGHT�ALSO� LIKE� TO�CHANGE� THE�
KEYBOARD� FROM�AN�"MERICAN� TO�A�6,�
LAYOUT��5O�DO�THIS
� YOU�WILL� NEED� TO�
COPY�SEVERAL� THINGS� TO�THE�3".�DISK�
FROM�8ORKBENCH
� AS� FOLLOWS�

-9:C�=C=>/7	#/>�+:�<+7��
-9:C�-	/.�<+7�

��
�$!���* &''�)�O �!**,����O ��,�,*+�����

-9:C�./@=	5/C7+:=	1,�<+7��
-9:C�-	7+5/.3<�<+7�

/OW�INSERT�THE�.AVIS�DISK�� "�
SUBDIRECTORY�HOLDING� THE� KEYBOARD�
LAYOUTS� HAS� TO�BE�CREATED�WITHIN� THE�
�DEVS��DIRECTORY��5O�DO�THIS
� TYPE�

7+5/.3<�.0
�./@=	5/C7+:=

5HEN� THE�GB� KEYMAP�HAS� TO� BE�
COPIED� INTO� THE�NEW�DIRECTORY�

-9:C�<+7�1,�.0��./@=	5/C7+:=

/EXT
� THE�4ET.AP�COMMAND� HAS� TO�
BE�COPIED� TO� THE�DISK��5HIS�COMMAND�
RESIDES� IN� THE�4YSTEM� DIRECTORY
� BUT�
IT�LL�WORK�EQUALLY�WELL� IF�PLACED� IN� THE�
$�DIRECTORY�� $OPY� IT�BY� TYPING�

-9:C�<+7�#/>�+:�.0��-

'INALLY
� THE�STARTUP�SEQUENCE�HAS� TO�
BE�EDITED� SO� THAT� IT�TAKES�ACCOUNT�OF�
THE�NEW�KEYMAP�

/.�.0
�=	=>+<>?:�=/;?/8-/

*NSERT�THE� FOLLOWING� LINE�BETWEEN� THE�
STACK�COMMAND�AND� THE�-OAD8B�
COMMAND�

=/>7+:�1,

'ROM� NOW�ON
� THE�QUOTES�KEY�WILL� BE�
WHERE�YOU�EXPECT� IT�TO�BE�� �*

+ERKY�GAMES
*� OWN�AN�"��� �W ITH � , ICKSTART�
����� *T� IS� FITTED �W ITH �AN�"����
3".�EXPANSION�AND�HAS� TW O �
"M IGA� ����� D ISK�DRIVES��)OW �
*�CAN�ADD�MORE�MEMORY�TO�MY �
"M IGA�� *� P LA Y �A� LO T�O F�GAMES
�
MOSTLY�FLIG H T�SIMULATORS
�BU T�
THEY�TEND� TO �BE�A� B IT�ON�THE �
JE RKY �SIDE��.OST�GAMES�O FFE R�
YOU �THE�CHANCE�TO �SACRIFICE�
GRAPHIC�DE TA IL
�SOUND�OR�
AN IM ATION � SCENES�TO �ENHANCE�
GAMEP LAY�SMOOTHNESS�� *� READ �
YOU R�GU IDE�TO �HARD �D ISK �DRIVES�
IN� THE�FIRS T� ISSUE
�AND� *� TH INK �
THA T�THIS� IS�W HA T� *� NEED�� *F� *�
BOUGHT�A� HARD�D ISK �D RIVE 
� LIKE �
A�(71�O R�AN�"���
�W OU LD � THIS �
MAKE�THE�GAMES�RUN�BETTER�
AND�A LLOW �BETTER�GRAPHICS 

*F�FITTED 
�W OU LD � TH IS�A FFECT�
THE�W A RRA N TY �ON�M Y�MACHINE
�
AND�COULD� THE�"���� 3".�
EXPANSION� STILL� BE�USED�OR�
W OU LD � *� HAVE�TO � REMOVE� IT 

4TEPHEN� #ELL�
8ESTCLIFF�ON�4EA�

&SSEX

"�HARD� DISK�DRIVE�WOULD� NOT�IMPROVE�
THE�GRAPHICS�ON�YOUR�GAMES��"�HARD�

=IHNCHO?>�IH�J;A?���
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&8H��.(���'% �' � �5A4C7� � % ! � � � 
 � � �

5H I S �E X C I T I N G � NEW�BOA RD � C OMB I N E S �AL L � T HE� F EA T U RE S �O F �(71�S � BES T �P R O DUC T S � TO �DA TE� � *T�
C ON S I S T S �O F �A� ������"C CE L E R A T O R �B OA RD � AND� A�F U L L � 4$4* � HARD � D ISK �C O N T R O L L E R � � *T� IS�EVEN�

PO SS I B L E �TO �M O U N T �A�S L IM �L I NE�HARD �D ISK�D I R E C T L Y �ON T O �T HE �CARD � �"S �A�������P R O CE S SO R �IS�
BE I NG � U�SED
 � T HE � �.#�MEMO �R Y L I M �I T �O F T H E �"M I G A � IS� NO� L O N G E R �A� P R O B L EM 
 � AND � L A RGE�

AMOUN T S �O F �MEMO R Y �CAN� BE�ADDED � US I NG � (71�S �SPEC I A L � DES I GN � O F ��� �B I T �4 IMM �
MODU L ES �

o � $ OM E SW I T H � �.#�3".� I N S T A L L ED � 	�.#� ON� ���.)Z�VERS �ION

o � � �.) Z O R � �.) Z �������W I T H � ������ NUME R I C �C OP R O CE S SO R

o � &XPAND � UP� TO� ��.#� 	 ��.)Z
 � O R � ��.#� 	 ��.)Z
 � US I NG � C US T OM � 4 IMMS

o � 'UL L � 4ER I ES ��� 4$4*� I N T E R F AC E � C ONNEC T I N G � D I R E C T L Y � TO� T HE � ������ BUS

��.)Z�$OMBO �W I T H � ��.#�3".� _���

��.)Z�$OMBO �W I T H ��.#� 3".� _����

��.#�4$4* � HARD � D I S K F O R $ O M B O �

���.#�4$4* � HARD � D I S K F O R $ O M B O

�.(�+8C<8D���*�%��4C7

o � $OMES�W I T H � �.#� AS�S T ANDA R D

o � &XPAND � UP� TO��.#� 	6S I NG � 4 IMMS 


o � )A L F � CA R D � F O R �T HE �"���� �OR �"����

�.#� _���� �.#� _���� �.#� _���

&8IFD� 4C7��4C7D

o � )IGH� SPEED � C O N T R O L L E R
o � 6P�TO��.#� 3".� ONB OA R D
o � 'U L L Y �A U T O B O O T I N G
o � $ OMPA T I B L E �W I T H � (71�AND� *$%

_���
_���

�.(�+8C<8D��� 4C7��4C7D

#ARE

��.#
��.#�2UAN T UM � ���M4�
���.#� /&$���M4

_���

_���
_���
_���

o � )I GH � SPEED � � ' A A S T30.� � C O N T R O L L E R

o � 6P�TO��.#� 4 IMM �3".� ON� BOARD
o � 'U L L Y �A U T O B O O T I N G

o � 4U PPO R T S �EX T E R NA L � 4$4* � DEV I CES

#ARE� _���
��.#� _���
��.#�2UAN T UM � ���M4� _���
���.#� /&$���M4� _���

o � ��.#�O F �3AM
o � 5WO �����F L O P P Y �D I SC �D R I V ES

o � 5WO� I N PU T �SOCKE T S � F O R �J O Y S T I C K ���
MOUSE

o � $16� F U L L Y �E XPANDAB L E

o � "CCEP T S � AL L � S T ANDA R D �"M I G A ������
PE R I P HE R A L S

+A9EH4C8

o � 5HE�8O R K S �1 L A T I N UM � &D I T ION

o � %E LUX � 1A IN T � ***

o � 1 O P U L O U S T H E � 1 R OM I SED � -ANDS

o � 4IM� $I T Y � ��5E R R A I N � &D I T O R

o � #A T T L E �$HESS
o � 5HE I R � ' INES T �)OU R

#ASIC �"���� � 1ACK

"����� 1ACK�� � 1H I L I PS �$O L OU R �
. O N I T O R
"������1ACK
 � . ON I T O R 
 ���.#� )ARD�
%ISK

_���

_���

_����

0THE R �C OM B I N A T I O N S �A VA I L AB L E 
 � PHONE �

F O R �DE T A I L S

,O C @ M � - M J A @ N N D J I < G � - M J ? P > O N

*$%� ' L I C K E R F R E E V I D E O F O R " M I G A �
���������� _���
���.#�0PT I CA L � HARD � D ISK � _����

���.#�5APE � S T R E AME R � _���

��.#� ' L OPPY �D R I V E � _���

"M I G A ������ * N T E R NA L � F L O P P Y �D R I V E � _��
� . # X � ; * 1 3 " . F O R " M I G A � � � �
	 P E R C H I P 
 � _��
��.#�4 IMMS �F O R � (71���/EXUS � CARDS � _��

2 U O T E S � O N � " M I G A � � � � � � 4 Y S T E M S � A V A I L A B L E
�668DD 108&3 �$ 0 . 1 6 5 * / ( � -5% �

6N I T ��� 3A I L TON � 3OAD�8 OBU R N � 3OAD� * NDUS T R I A L � &S TATE �,EMPS T ON � #ED F O RD � .,����1/
J
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DISK� IS� LIKE�A� FLOPPY�DISK
� BUT�BIGGER�
AND� FASTER�� *T�MEANS� THAT�SECTIONS�OF�A�
GAME�CAN� BE� LOADED� INTO�YOUR�
COMPUTER�MORE�QUICKLY�AND� THAT�YOU�
WON�T�HAVE� TO�DO�ANY�DISK�SWAPPING��
#UT�IT�WILL� NOT�ACTUALLY�CHANGE� THE�
SPEED�AT�WHICH� YOUR�COMPUTER�
DISPLAYS�THE�GRAPHICS�OR�PLAYS� THE�
GAME��5HE�ONLY�THING� THAT�WOULD�DO�
THIS� IS�AN�ACCELERATOR�CARD� 	SEE�1HIL�
4OUTH�S�ARTICLE�ON� PAGE����OF�*SSUE�
�
�� &VEN� THEN
� THE� INCREASE� IN� SPEED�
MIGHT�NOT�BE�AS�GREAT�AS�YOU�WOULD�
HOPE
� AND�YOU�WOULD� HAVE� TO�BE�A�
PRETTY�DEDICATED� FLIGHT�SIMULATOR�FAN�
TO�SPEND�SO�MUCH� MONEY�TO� IMPROVE�
YOUR�GAMES�

'ITTING�AN�EXTERNAL� HARD�DISK�
WOULD�NOT�INVALIDATE�YOUR�WARRANTY��
.OST�DRIVES�CONNECT�TO� THE�"MIGA�S�
EXPANSION� SLOT�AT�THE�SIDE
� LEAVING� THE�
TRAPDOOR�FREE�FOR�YOUR�"���� 3".�
EXPANSION�� *F�YOU�WANT�MORE� THAN�
�.B�OF�3".
� THIS�MUST�BE�ADDED�TO�
THE�SAME�SLOT�AS� THE�HARD�DRIVE�� 5HERE�
ARE� TWO�WAYS� TO�DO�THIS�� MOST�DRIVES�
HAVE�SPACE�ON� THEIR�CIRCUIT�BOARD� FOR�
3".�CHIPS�� �FOR�EXAMPLE
� THE�"����
HAS�SPACE� FOR�UP�TO��.B
�WHEREAS�
THE�(71�*MPACT�����HAS�SPACE�FOR�A�
WHOLE��.B�

"LTERNATIVELY
� THE�4UPRA� ���91�
ACTUALLY�DUPLICATES� THE�"MIGA�S�
EXPANSION� PORT�SO�THAT
� ONCE� IT�IS�
FITTED
� AN� EXTERNAL� 3".�EXPANSION�
CAN� STILL� BE�ADDED�� �*

" L�� �WHAT�S� IT�ABOUT 
*�AM �A T�COLLEGE�STUDYING� FO R�
THREE�"�LEVELS�AND�HAVE�
RECENTLY�ACQUIRED� AN�"�����
8HAT�SORT�O F�PROGRAMS�DO� *�
NEED� TO �STORE�M Y�COLLEGE�W O RK �
WHERE � IT�IS�EASILY �ACCESSIBLE �
$OULD�YOU�MAKE�SOME�
RECOMMENDATIONS �. Y�"M IGA �
HAS�BEEN�UPGRADED�TO � ��.B�

*N� THE� *NTRODUCTION�O F�THE�
USERS��MANUAL� SUPPLIED�W ITH �
THE�"��� �THERE� IS�A� B RIE F�
MENTION�O F�A RTIFIC IA L�
INTELLIGENCE��$OULD�YOU� PASS�ON�
ANY �IN FO RM ATION �YOU�HAVE�ON�
THIS�SUBJECT�AND�ON� THE�SUBJECT�
O F� ROBOTICS�FO R�THE�"M IGA
�AND �
ALSO�ANY �USEFUL�ADDRESSES 

$AROLINE�.ATHEWS �
4T�"USTELL�
$ORNWALL

:OU�DON�T�SAY�WHAT�SORT�OF�WORK�YOU�
WANT�TO�STORE�ON�YOUR�"MIGA�� *F� IT� IS�
MOSTLY�TEXT
� THEN�A�WORD� PROCESSOR� IS�
YOUR�BEST�BET��:OU�CAN� TYPE� IN�ALL� THE�
INFORMATION�YOU�WANT
� LAY� IT�OUT�AND�
EASILY� RETRIEVE� IT�WHENEVER�YOU� LIKE�� *F�
YOU� HAVE�A�PRINTER
� THEN�YOU�CAN� ALSO�
GET�PERMANENT�COPIES�OF�ASSIGNMENTS�
AND� SO�ON��5WO�WORD� PROCESSORS�
WORTH�A� LOOK�ARE�1ROTEXT���AT

_������� FROM�"RNOR� 	e������
�����
� AND�8ORDWORTH�AT�_�������
FROM� %IGITA� 	e������ ������
��5HERE�
ARE
� OF�COURSE
�MANY�OTHERS�ON� THE�
MARKET
� BUT�THESE�ARE� TWO�OF�THE�
BETTER�ONES�AVAILABLE�

"S�FAR�AS�ARTIFICIAL� INTELLIGENCE� IS�
CONCERNED
� *� DON�T�KNOW�OF�ANY�
DEDICATED� PROGRAMS� FOR�THE�"MIGA�
BEYOND� THE�PSEUDO�INTELLIGENT�&LIZA�
TYPE�OF�PROGRAM�� 5HIS�DOES� NOTHING�
MORE� THAN�ATTEMPT�TO�TURN� AROUND�
WHATEVER�YOU� TYPE� INTO�SOMETHING�
RESEMBLING� A� SENSIBLE� REPLY�

"LTHOUGH� THE�QUESTION�OF�WHAT�
EXACTLY�CONSTITUTES� INTELLIGENCE� IS�A�
THORNY�ONE
� *� THINK� IT� IS�SAFE� TO�SAY�
THAT�&LIZA� IS�MOST�DEFINITELY�NOT�
INTELLIGENT�� *F�YOU�WANT�TO�EMBARK�ON�
YOUR�OWN� PROJECT
� *� SUGGEST�YOU�GET�A�
COPY�OF�EITHER�-ISP�OR�1ROLOG
� BOTH�OF�
WHICH�ARE� USED�EXTENSIVELY� IN�"L�
RESEARCH��5HESE�ARE� PROGRAMMING�
LANGUAGES
� SO�YOU�WILL� HAVE� TO�DO�A�
FAIR�AMOUNT�OF�WORK�WITH� THEM�BEFORE�
YOU�GET�YOUR�"MIGA� BEHAVING� IN�
ANYTHING� LIKE�AN� INTELLIGENT�MANNER��
5HERE�ARE� NO�COMMERCIAL�VERSIONS�
AVAILABLE
� BUT�THEY�CAN� BE�OBTAINED�
FROM� THE�PUBLIC�DOMAIN��".�9-ISP� IS�
ON� 'RED� 'ISH�DISK� �����4TONY�#ROOK�
1ROLOG� IS�ON� 'RED�'ISH� ����� 4EE� THE�
1%�ADS�AT�THE�END�OF�THE�MAGAZINE�TO�
FIND� SOMEONE�WHO�STOCKS� THEM�� �*

*NSTALLING�#:?5/@C5D
" FTE R� INSTA LLING �#:?5/@C5D�ON�
TO �M Y�" ��� �HARD�D RIVE � *� AM �
ASKED� TO �M OD IFY �THE�STARTUP��
SEQUENCE�BY �ADD ING � THE�
FO LLOW ING � THREE� LINES�A FTE R�THE �
LAST�ASSIGN� LINE� IN� THE�STARTUP��
SEQUENCE�FILE �

<NNDBI�*DI?5JM?N��?C.�*DI?5JM?N�
<NNDBI�1PK@M%JIO��?C.��*DI?5JM?N�
<NNDBI�#D>ODJI<MT��?C.�*DI?5=M?N

)OW �DO� *�GO �ABOU T�THIS� USING�
THE�4HELL 

&� 1OPPLE�
)ARROGATE �

/�:ORKSHIRE

*T� IS� IRRITATING� TO�HAVE�TO�DO� THIS�SORT�OF�
THING� TO�GET�A� SOFTWARE�PACKAGE�
RUNNING
� BUT�THANKFULLY�THE�PROCESS� IS�
FAIRLY�STRAIGHTFORWARD�� 5O� USE�THE�
4HELL
� OPEN�YOUR�8ORKBENCH�WINDOW�
AND�CLICK�ON� THE� ICON� LABELLED� �4HELL���
*F�THIS� IS� NOT�PRESENT
� THEN� YOU�ARE�
USING�AN�OLD�VERSION�OF�8ORKBENCH��
5HERE� IS� NO�NEED� TO� PANIC
� BECAUSE�
YOU�CAN� USE� THE�$-*� 	$OMMAND� -INE�
*NTERFACE

�WHICH� IS�SIMILAR�BUT�NOT�AS�
SOPHISTICATED�� 5O�ACCESS� THE�$-*
�
OPEN� IN� THE�4YSTEM�DRAWER� IN� THE�
8ORKBENCH�WINDOW�AND� THEN� CLICK�
ON� THE� ICON� MARKED� �$-*��

"T�ANY�RATE
� A� NEW�WINDOW�
SHOULD� NOW�BE�OPEN� IN�WHICH�YOU

CAN� TYPE� TEXT�� *T� IS�A�GOOD� IDEA� TO�
EXPAND� THIS�WINDOW�TO�TAKE�UP� THE�
FULL� SCREEN
� SO�YOU�CAN� SEE�EXACTLY�
WHAT� IS�GOING�ON�

5HE�FILE�YOU�MUST�EDIT
� CALLED�
�STARTUP�SEQUENCE�
� IS�STORED� IN� A�
DIRECTORY�CALLED� �S��� 	%IRECTORIES�ARE�
THE�4HELL�S� NAME�FOR�DRAWERS�� �THEY�
ARE� THE�SAME�THING�
�5O�GET�AT� IT
�YOU�
CAN� USE� THE�TEXT�EDITING� PROGRAM
� &%��
5YPE� IN� THE�FOLLOWING�

#"� M � M N ; L N O J 
 M ? K O ? H = ?

&%�WILL� OPEN� UP�ANOTHER�WINDOW
� IN�
WHICH�YOU�WILL� SEE�THE�TEXT�OF�THE�
STARTUP�SEQUENCE�FILE�� &ACH�OF�THE�
LINES� SHOWN� IS�A� PROGRAM� INSTRUCTION�
THAT� IS�EXECUTED�WHENEVER�THE�
COMPUTER� IS� RESET�� 6SING� THE�DOWN�
CURSOR�ARROW
�MOVE�THROUGH� THE� TEXT�
UNTIL�YOU�COME�TO� THE� LINE� READING�
�LOAD8#�DELAY���8ITH� THE�CURSOR�AT�
THE�VERY�BEGINNING�OF�THIS� LINE
� PRESS�
<3ETURN>� AND�MOVE�THE�CURSOR�UP�TO�
THE� START�OF�THE� BLANK� LINE�

5HEN� TYPE� IN� THE� THREE� LINES�AS�
INSTRUCTED� IN� THE�MANUAL
� PRESSING�
3&563/�AFTER�EACH� ONE�� #E�CAREFUL� TO�
INSERT�SPACES�EXACTLY�AS�SHOWN�
ABOVE�� 0NCE�YOU� HAVE�DONE� THIS
�
PRESS� THE� <&SC>� KEY
� FOLLOWED� BY�9�
AND� <3ETURN>��5HE�MODIFIED� STARTUP��
SEQUENCE�FILE�WILL� NOW�BE�WRITTEN� TO�
YOUR�HARD� DISK�

/EXT�TIME�YOU� BOOT
� ,IND8ORDS�
WILL� BE�PROPERLY� INSTALLED�� �*

%IMMING�POWER�LIGH T
0N�A� FEW �PROGRAMS�AND �
GAMES
�SUCH� AS�+925@H �'7�
,96��62DE�**�AND�A�1%�MUSIC�
D ISK
�W HEN � IT�HAS� LOADED� *�
NOTICE�THA T�THE�POW ER� LIGH T�ON�
THE�COMPUTER�GOES�D IM ��8HY 

1AUL�$HERRY�
)OLLYWOOD �

#IRM INGHAM

5HE�POWER� LIGHT� IS�CONNECTED� TO�A�
PART�OF�THE�"MIGA�S�SOUND�CHIP�CALLED�
A� �LOW�PASS�FILTER���8HEN� THIS� FILTER� IS�
ACTIVE
� IT�ALLOWS� LOW� FREQUENCY�
SOUNDS�TO�PASS� THROUGH� UNAFFECTED
�
BUT�REDUCES�THE�VOLUME�OF�HIGHER�
FREQUENCY�SOUNDS��5HIS� IS� USEFUL� FOR�
REDUCING� THE� HISS�OF�NOISY�SAMPLES��
5HE�POWER� LIGHT� IS� BRIGHTEST�WHEN� THE�
FILTER� IS�ON�

8HEN� THE�POWER� LIGHT�GOES�DIM
�
THE� FILTER�HAS� BEEN�SWITCHED�OFF
�
ALLOWING� THE�SOUNDS� TO�COME�OUT�
UNMOLESTED���*

1ASCAL� ISN �T�W O RK ING
*� RECENTLY�GO T�THE�(�)�1ASCAL�
COMPILER�FROM � THE�PUBLIC�
DOMAIN ��6NFORTUNATE LY 
� *� CAN �T�
GET�IT �RUNN ING�� *� HAVE�TRIED

TYP ING � IN� THE�NAME�O F�THE�D ISK �
IN� THE�$-*� BU T�THA T�FA ILS �TO � LOAD �
IT��$OULD�YOU� PLEASE�TE LL�ME�
HOW �TO �RUN� THE�P ROGRAM 
�AS�
1ASCAL� P ROGRAMM ING� IS�
ESSENTIAL� TO �M Y�COLLEGE�STUDIES�

%AVID�2UIGG �
-ANARKSHIRE �
4TRATHCLYDE

"LTHOUGH�DOCUMENTATION� IS�SUPPLIED�
WITH� 1$2
� IT�CAN� BE�A� TRIFLE�CONFUSING�
FOR�THE� UNINITIATED�� 'RANKLY
�YOU�ARE� IN�
FOR�A� HARD� TIME� IF�YOU�DON�T�HAVE�A�
WORKING� KNOWLEDGE�OF�THE�4HELL�

#EFORE�ANY�OF�THE�EXAMPLE�
PROGRAMS�CAN� BE�COMPILED
� THEY�MUST�
BE�EDITED� AND�CHANGED�� %O�THIS�
USING� &%�FROM� THE�4HELL�� *F
� FOR�
EXAMPLE
�YOU�WANT�TO�COMPILE� THE�
.ANDELBROT�PLOTTING� PROGRAM
�
CHANGE� TO� THE�EXAMPLES�DIRECTORY�
WITHIN� THE�1$2�DIRECTORY�BY�TYPING�

!"�+A;*C<"CME����.!/�?R;GJF?M

:OU�MIGHT�FIND� THE�NAME�OF�YOUR�DISK�
IS�DIFFERENT
� DEPENDING�ON� THE� LIBRARY�
YOU�GOT� IT�FROM�� :OU�CAN� FIND� THIS�OUT�
BY�TYPING�

'H@I

THEN� INSERTING� THE�1ASCAL�DISK�AND�
PRESSING� <3ETURN>�AT�THE� �%&7*$&���
PROMPT�� *F�THE� NAME� IS�DIFFERENT
� THEN�
OBVIOUSLY�YOU�WILL� HAVE�TO�USE�THIS�
NAME�WITH� THE�$%�COMMAND�� /OW
�
TO�EDIT�THE�EXAMPLE� PROGRAM
� TYPE�

#"�G;H>?F�J

"LL�OF�THOSE� LINES�WITH�A� ��� INSIDE�
CURLY�BRACKETS�HAVE�TO�BE�CHANGED��
5HESE�ARE� �INCLUDE�DIRECTIVES�
�WHICH�
INSTRUCT�THE�COMPILER�TO� INCLUDE�
FRAGMENTS�OF�CODE�FROM�OTHER�FILES�
5HE�PROBLEM� IS� THAT�THE�COMPLETE� PATH�
OF�WHERE�THOSE� FILES�ARE� TO�BE�FOUND�
HAS�TO�BE�GIVEN�WITH� THE� INCLUDE�
DIRECTIVE�� *N� THE�CASE�OF�1$2�AS�
SUPPLIED
� THESE�PATHS�ARE�WRONG��
$HANGE�THE� FIRST�ONE� FROM�

U��� 'H=FO>?�.ILNM�C�� ���

TO�

U��� ��GCA;*C<"CME����.!/�'H=FO>?�.ILNM�C�� ���

AND�MAKE�SIMILAR�CHANGES� TO�ALL�OF�
THE�OTHER� INCLUDE� INSTRUCTIONS�� 0F�
COURSE
� IF�YOUR�DISK� IS�CALLED�
SOMETHING�OTHER�THAN�
�"MIGA-IB%ISK�����
� YOU� SHOULD� USE�
THAT�NAME� INSTEAD�

*NCIDENTALLY
� THERE� IS�A�BUG� IN� THIS�
PROGRAM��5HE� LINE�SAYING�

1�� 1=L??H.NL�

SHOULD� BE�CHANGED� TO�READ�

�� ".*("�4)011&3�o �*446&���o �"6(645� ����
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1�� ,?Q1=L??H.NL�

0NCE�YOU� HAVE�MADE�THE�CHANGES
�
PRESS� THE� <&SC>� KEY
� FOLLOWED� BY�9�
AND� <3ETURN>
�5HIS�WILL� SAVE� THE�
CHANGES�AND� QUIT�THE�EDITOR�� *T� IS� BEST�
TO� HAVE�THE�PROGRAM� TO� BE�COMPILED�
IN� THE�1$2�DIRECTORY��:OU� CAN�DO�THIS�
BY�TYPING� IN� THE� FOLLOWING�

L?H;G?�G;HN?F�J� �G;H>?F��J

(O�TO�THAT�DIRECTORY�BY�TYPING�

!"� �

/OW�YOU�ARE� READY�TO�COMPILE�� 5HE�
EASIEST�WAY�TO�DO� THIS� IS� BY�USING� THE�
�MAKE�� UTILITY�� 5HIS� IS�A�CLEVER�SCRIPT�
SUPPLIED�WITH� 1$2�WHICH� AUTOMATES�
THE�PROCESS�OF�COMPILING
� ASSEMBLING�
AND� LINKING�� 4IMPLY�TYPE�

G;E?�G;H>?F

/OTE� THAT�THE� ��P �� PART�OF�THE�
PROGRAM�S� NAME� IS�OMITTED
� BECAUSE�
IT� IS�SUPPLIED� BY� THE� �MAKE�� UTILITY�
:OU�CAN�EXECUTE�THE�FINISHED� PRODUCT�
BY�TYPING� �MANDEL����*

-OST�LIBRARIES
0NE�TH ING� THA T�CONTINUES�TO �
PUZZLE�ME��YOU �STA RT�W ITH �
DISKS�SUCH�AS�8 ORKBENCH
�
&XTRAS
�AND�SO�ON
�PACKED�W ITH �
USEFUL� FILES
� BU T�W HEN �YOU �
COME�TO �USE�THEM�THERE� IS� NO�
ROOM �FO R�YOU R�OWN� FILES��4O�
YOU �COPY�A� P ROGRAM �ACROSS�TO �
AN�EMPTY�D ISK �AND� IT�DOESN�T�
W O RK �BECAUSE� IT� IS� LOOK ING � FO R �
LIB RA RY �FILES�THA T�ARE� NOT�THERE��
5HEN�COMES� THE�PA IN FU L�
BUSINESS�O F�FIND ING � THE� LOST�
FILES�FROM �THE�E RRO R�MESSAGES��
)ELL�S�TEETH�� 5HIS�WAS �
SUPPOSED� TO �BE�A�FUN � HOBBY�

*S�THERE�A� COPY�STYLE �
COMMAND� THA T�FINDS�AND �
COPIES�A LL� THE�ASSOCIATED� FILES 

1HIL�#OSTOCK�
#ENFLEET�

&SSEX

5HERE� IS�A�4HAREWARE�UTILITY
� CALLED�
8HATL4�THAT�WILL� DETAIL�ALL� THE� FILES�A�
PARTICULAR�PROGRAM� RELIES�ON�� 4ADLY
� IT�
IS�STILL� UP�TO�YOU� TO�COPY�EACH� ONE�
ACROSS� INDIVIDUALLY�� �*

�6=FI6�BRUSH�O FF
8HEN� *� AM�DESIGNING�A�FO RM �
USING��6=FI6�(2:?E�**
� *�M AKE�A�
BRUSH� TO �DUPLICATE�THE�FO RM �
P RIO R�TO �P RIN TING �OU T�SEVERAL�
COPIES�O F� IT�ON�ONE�SHEET�O F�
PAPER��#UT�THEN� *� SEEM�TO � BE�
LOCKED� IN TO�THE� BRUSH�AND�CAN �T

D ROP � IT� IN�O RDER�TO �USE�OTHER�
TOOLS�� )OW �DO� *�D ROP �A� BRUSH�
	APART�FROM �SHRINK ING � IT�
SEVERAL� TIMES�OVER�UNTIL� IT�
VANISHES
 

"LSO
� *� HAVE�TW O �DISKS�FROM �
"M IGANUTS��5HEY�ARE�VE RY �
GOOD�BUT�THEY�ARE�COPY�
PROTECTED��5HUS
�THERE�SEEMS�TO �
BE� NO�POSSIB ILITY �O F�BACKING�UP�
THE�DISKS�� %O�A LL� 1%�SO FTWARE �
HOUSES�DO�THIS 

%UNCAN�4 TEWART�
$LWYD �
8ALES

5O�GET� RID� OF�A�BRUSH� IN�%ELUXE�1AINT
�
SIMPLY�CLICK�ON�ONE�OF�THE� PRE�DEFINED�
BRUSHES� 	SUCH�AS�ONE�OF�THE�DIFFERENT�
SIZED� SQUARES
�� *F�YOU� SHOULD�WANT�
YOUR�OLD� BRUSH� BACK�AGAIN
� CLICK�WITH�
THE� RIGHT�MOUSE�BUTTON�ON� THE�USER��
DEFINED� BRUSH� ICON�

*T�IS�UNFORTUNATE� THAT�"MIGANUTS��
DISKS�ARE�COPY�PROTECTED
� BUT�THIS� IS�
FAR�FROM� THE�NORM�WITH� 1%�HOUSES�� *�
SUSPECT� IT� IS� BECAUSE�A� LOT�OF�THE�
PROGRAMS�ON�"MIGANUTS��DISKS�ARE�
LICENSED�SPECIFICALLY�TO� THAT�COMPANY
�
WHICH� NO�DOUBT�PREFERS� TO�KEEP�THINGS�
THAT�WAY�� �*

"�CURE�FO R�THE�FLICKERS
)AVING� READ�A� G LOW ING � REPORT�
IN�A�MAGAZINE�	NOT�YOURS
�
ABOUT�(286DEC62> �� 
�O FF�W EN T�
MY�CASH�� )OW �W AS � *� TO �KNOW �
THA T�SOON� *�W AS�TO �SUFFER�A� BAD �
CASE�O F�DOUBLE�V IS ION�FROM �A�
FLICKE RING � SCREEN�WHICH �
RESEMBLES�A�MAGIC� LANTERN�� �
THE�MAGAZINE�FO RGO T�TO � PO IN T�
TH IS�OU T�IN� ITS� REPORT��)OWEVER
�
APA RT�FROM �A� SEVERE�HEADACHE
�
*� LIKE �THE�P ROGRAM �BUT�W OU LD �
LIKE �YOU R�ADVICE�ON� HOW �TO �
CURE�THE����CYDE� JITTERS�

+�+OYNER�
-YTHAM �
-ANCS

5HE�FLICKERING�OCCURS�BECAUSE� THE�
PROGRAM� IS� RUNNING� IN�WHAT� IS�CALLED�
�INTERLACE��MODE��5HIS�MEANS�THAT�YOU�
CAN� HAVE�TWICE�AS�MANY� LINES�
VERTICALLY�ON� THE�SCREEN
� BUT�AT�THE�
EXPENSE�OF�YOUR�EYES��5O�STOP�THIS�
	AND
� UNFORTUNATELY
� HALVE�THE�VERTICAL�
RESOLUTION
� YOU�MUST�TAKE�THE�
FOLLOWING� STEPS�

$LICK�ONCE�ON� THE�1AGESTREAM�
ICON� BEFORE� LOADING� IT�� 5HEN�GO� TO� THE�
8ORKBENCH�MENU�AT�THE� TOP�OF�THE�
SCREEN�AND�SELECT�THE� *NFO�OPTION��5HIS�
WILL�DISPLAY�A� BOX�CONTAINING� VARIOUS�
PIECES�OF� INFORMATION� ABOUT�THE�
PROGRAM��0NE�OF�THE�WINDOWS� IN� THIS�
BOX� IS� LABELLED� �5OOL�5YPES��� 6SING�
THE�UP�AND�DOWN� ICONS�NEXT�TO� THIS

WINDOW
� SCROLL� THROUGH� THE� TEXT�UNTIL�
YOU�COME�TO�A� LINE�SAYING�
�LNTERLACE�:ES���$LICKING� INSIDE�THIS�
WINDOW�WILL� LET�YOU�ALTER�THE� TEXT��
$HANGE� IT�TO�SAY� �LNTERLACE�/O�� 	NOTE�
THAT� �/O��MUST�BEGIN�WITH�A�CAPITAL�
LETTER
�� /OW
�WHEN�YOU� RUN� THE�
PROGRAM
� THE�FLICKER�WILL� HAVE�
FLICKERED� AND�GONE��"/

-OCAL�USER�GROUPS
$AN�YOU�PLEASE�G IVE�ME�ANY �
DETAILS�O F�"M IGA�USER�GROUPS�
IN�M Y�AREA � *� AM�A����YEAR��
O LD � NOVICE�W ITH �A� NEW �"��� �
AND� HAVE
�UP� TILL� NOW 
�TAUGHT�
MYSELF�W H A T�LITTLE � *� KNOW �

5'�8OODS�
5HORPE�4T�"NDREW �

/ORW ICH

8E�ONLY�KNOW�OF�ONE�USER�GROUP�
NEAR�YOU
� AND� THAT� IS� BASED� IN� #URY�
4T�� &DMUNDS�� *T� IS�A� REGIONAL� DIVISION�
OF�*$16(
� THE� *NDEPENDENT�
$OMMODORE�1RODUCTS�6SER�(ROUP�

.EETINGS�ARE� HELD� ON� THE�SECOND�
8EDNESDAY�OF�EVERY�MONTH��$ONTACT�
"LAN�.ORRIS
� e�����������
� FOR�
MORE� INFORMATION�

:OU�COULD�ALSO�TRY�+OHN� %ALE�OF�
THE�#RITISH�"SSOCIATION� OF�$OMPUTER�
$LUBS
� O �������������
� OF�WHICH�
*$16(� IS�A�MEMBER�

*F�THERE�ARE�ANY�USER�GROUPS�OUT�
THERE�WHO�WOULD� LIKE�TO� BE� INCLUDED�
IN�OUR� LISTINGS
� SEND�YOUR�DETAILS� TO��
6SER�(ROUPS
�"MIGA�4HOPPER
� 'UTURE�
1UBLISHING
� ���.ONMOUTH� 4TREET

#ATH� #"�� �#8�� �*

(C@E6IE�M AIL�MERGE
*� HAVE� JUST�ABOU T�MASTERED�
W RIT IN G �A� LE TTER�USING�(C@E6IE�
AND
�FO R �M Y�HUSBAND�S�
BUSINESS
� *� FOUND�THA T�*�W AS �
OFTEN� HAVING�TO �W RITE �THE�SAME�
LE TTER�BU T�TO �D IFFE REN T�PEOPLE �
W ITH �A� FEW �M INOR�DETAILS �
CHANGED�� *T�SEEMED� SENSIBLE�TO �
TRY �THE�MAIL�MERGE�FAC ILITY ��#UT�
CAN� *�GET�ANY �SENSE�OUT�O F� IT �
8ELL
�NO
�ACTUA LLY �� *� READ� THE

=IHNCHO?>�IH�J;A?���

� � � � � ,!( +
* @ J ��6==�@ 7 �& 6 H �% 2 =5 6 ? � :?�

+F CC6 J �364@> 6D� E96�5 6D6CG :?8 �

C64:A:6?E�@ 7 �2 � 7:G6C�7@C�D9 2 C :? 8 �

H:E9 � F D� E96� 7@ ==@H :?8 �D2 8 6 �

H @ C5 D �@ 7 �25G:46�

*� HAVE�AN�"M IGA� ����W ITH �AN�
"����HARD�DRIVE�� #ECAUSE�THE�
HARD �D ISK�CAME�W ITH �
8ORKBENCH� INSTA LLED
� *� HAVE �
HAD�VE RY �FEW �REASONS� TO� BOOT�
FROM �DF0�� � �USUALLY�ON LY �A FTE R� *�
HAVE�MADE�MY�HARD�D ISK �
STARTUP�SEQUENCE�UNUSABLE��
)OWEVER
� *� NOTICED� RECENTLY�
THA T�THE�VERSION�MESSAGE�
DISP LAYED�WHEN�BOOTING�FROM �
DF0�� SAID� �8 ORKBENCH � � �� �� �
�
BUT�BOOTING� FROM � THE�"���� IT�
SAID� �8 ORKBENCH� � �� ��

&NSURING� THA T�*� HAD�AN�UP��
TO �DATE �SECURITY�DUMP�O F�THE�
HARD�DISK
� *�COPIED� THE�
8ORKBENCH� SYSTEM� FROM � THE�
FLO PPY �THA T�CAME�W ITH �MY �
MACHINE�� *T�W AS �EASY�TO �SEE�
THA T� IT�W AS �A�D IFFE REN T�VERSION �
BECAUSE�SOME�O F�THE�FILE �SIZES�
HAD�CHANGED�AND�CERTAIN �
COMMANDS�� �% ISKCOPY
� FO R �
EXAMPLE�� �W ERE �OBVIOUSLY �
REVISED��5HE�STARTUP�MESSAGE
�
HOWEVER
�W AS�STILL� THE�SAME�
AND� INVESTIGATION� SHOWED� THA T�
IT�WAS�MERE LY�A�CONSTANT�
D ISP LAY�� *� HAVE�SINCE� INCLUDED

THE�7ERSION�COMMAND� IN�MY �
STARTUP�SEQUENCE
�WHICH� SHOWS�
BOTH� THE�, ICKSTART�AND �
8ORKBENCH�VERSION�NUMBERS�

5HE�MORA L�O F�THIS�W OU LD �
SEEM� TO �BE�TW O FO LD �� FIRS T
� SOME�
O F�YOU�"��� �OWNERS�MAY�BE�
RUNNING�AN�O LDER�VERSION�O F�
8ORKBENCH� THAN� NECESSARY��
SECOND
�DO�NOT� RE LY �TOO �MUCH�
ON� THE�MESSAGE�DISPLAYED �
FROM � THE�STARTUP�SEQUENCE�

"LSO
� *� REMEMBER� READING �
SOMEWHERE�THA T�BECAUSE�
"MIGA%04�COMMANDS�ARE�$�
PROGRAMS�HELD� IN� THE�SYS�C�
DIRECTORY
� THEY�CAN�EASILY�BE�
RENAMED��5HIS�CAN�BE�VE RY �
DANGEROUS�AS�SO FTWARE �
PACKAGES�OFTEN� HAVE�SCRIPT�
FILES�THA T�CALL� THESE�COMMANDS��
5HIS�M AY�NOT�BE�A� PROBLEM �
WHEN�BOOTING� FROM �DF0��
BECAUSE�A� C�� D IRECTORY�IS�
NORM A LLY �P ROVIDED�ON� THE�
FLO PPY 
� BU T�WHEN� BOOTING� FROM �
HARD�D ISK� IT�CAN� CAUSE�SCRIPT�
FILES�TO �FA IL� BECAUSE�THEY �
CANNOT�FIND � SUPPOSEDLY�
STANDARD�COMMANDS��"�BETTER�
METHOD� IS�TO � INSERT�" LIAS�
COMMANDS� INTO�S�SHELL�STARTUP��
'OR�EXAMPLES
� �A LIA S �MD�
MAKED IR ��W IL L� ENABLE�YOU� TO �
USE� �M D �� INSTEAD�O F� �M AKED IR ��
WHEN� RUNNING� FROM �THE�4HELL�

".*("�4)011&3�o �*446&��� o �"6(645� ����
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4O
�CRAVEN�CARESSERS�O F�COMPUTER�KEYBOARDS
�W E �MEET�AGA IN �FO R �
ANOTHER�O F�$ LIFF�S�$ODE�$ONUNDRUMS��8 HA T�COULD� THE�PROBLEM �BE�
THIS�MONTH
�YOU�MUST�BE�ASKING �YOURSELVES�W ITH �FEVERISH �
ANTIC IPATION 
� JUST�AS� *�ASKED�MYSELF�TH IS�VE RY �MORNING��8 ELL
�THIS �
MONTH� *�W OU LD � LIKE �YOU� TO�W RITE �A� PROGRAM �TO �P LAY �A� TUNE�USING�
THE�"M IGA �S � IN TERNA L�SOUND�CHIP�� #OTH�THE�P ROGRAM �AND�THE�TUNE �
MUST�BE�YOU R�OW N �W O RK 
�AS�COPYRIGH T�O F�THE�W INN ING �EN TRY �W ILL� BE�
GIVEN�OVER�TO ��> :82�+9@AA6C
�"S�W E LL� AS� P RIN TING � THE�W INN ING �
PROGRAM � IN�A� COUPLE�O F�MONTHS�� TIME
�W E �HOPE�TO � INCLUDE� IT�ON� OUR�
NEXT�SUBSCRIBERS��D ISK��5HE�TUNE�SHOULD� BE�NO�MORE�THAN����BARS�
LONG��&NTRIES�W ILL� BE� JUDGED�BOTH� ON� THE�QUA LITY �O F�THE�CODE�AND�ON�
THE�QUA LITY �O F�THE�TUNE�

"GAIN
�ANY�D IA LECT�O F�"M IGASPEAK� IS� PERM ISSIBLE
�BUT�
ASSEMBLED� O R�COMPILED�PROGRAMS�MUST�BE�SUPPLIED�W ITH � SOURCE�
CODE��"ND�DON �T�FO RGE T�TO � INCLUDE�ANY �SAMPLES� THA T�YOU�USE�ON� THE�
DISK�� 4END�YOU R�SUBMISSIONS�ON�AN�"MIGA%04�FLOPPY 
�A LONG�W ITH �
AN�4"&� IF�YOU�EVER�W A N T�TO �SEE� IT�A LIVE �AGA IN ��5HE�PRIZE�FO R �THE�
BEST�SOLUTION� IS�_���� #EST
�AS�W E �A LL� KNOW 
� IS�A� SUBJECTIVE�
JUDGEMENT��. INE
� IN�TH IS�CASE�

3EGARDING� LAST�MONTH �S� PROB LEM 
� *�W ONDER�IF �ANYONE �
NOTICED� THE�ADDED�D IFFICU LTY �FACTOR
�O THERW ISE�KNOW N �AS�$ LIFF�S �
$ODE�$ONUNDRUM�$OCKUP �:ES
� IT �WAS� BACK�TO �THE�TIME�O F�1TOLEMY�
AS� THE�MASSES�O F�THE�4UN�AND� &ARTH�GO T�SOMEHOW�CONFUSED� 	RATHER�
LIKE �ME
��5HE�ACTUAL�VALUES�ARE�

4UN�� .S� �� � �� �X � �����KG � &ARTH�� .E��� ���� X � ����KG

"NYONE�SUBM ITTING�A� SIMULATION� IN�WHICH� THE�SUN�ORB ITS�THE�EARTH �
AND� THE�MOON�MAKES�A�VE RY �QUICK�D IVE�FO R �THE�EARTH�W ILL� BE�
SNIGGERED�A T�	YUP
�SAME� TH ING�HAPPENED�TO �ME�WHEN� *� KEYED� IN�
THE�PREVIOUS�VALUES
��:OU�M IGHT�ALSO� LIKE �TO �KNOW �THE�VA LUE�O F�
/EW TON �S �( RAV ITA TIONA L�$ONSTANT�

(��� � �����X � � � � � /M�KG��

5HE�W INN ING � SOLUTION�W IL L � BE�PRIN TED� NEXT�MONTH� IN�O RDER�TO �GIVE �
YOU� TIME�TO �GE T�SOMETHING�TOGETHER��6NTIL� THEN
� HAPPY�HACKING�

=IHNCHO?>�@LIG�J;A?��	

CHAPTER� IN� THE�MANUAL�AND �
DECIDED�TO �TRY �THE�TU TO RIA L�� *T�
TELLS�YOU� THA T�YOU� SHOULD� ENTER�
THE�FO LLOW ING � LINES�

���
�
���
��

*�M �0,�TO�HERE�� IT �REPLIES�THA T�
�SO �M ANY ��BYTES�ARE� REMAIN ING �
IN� THE�BU FFE R��5HEN� IT�GIVES� THE �
FO LLOW ING �TO �TYPE � IN�

������

���"���

�����&�����

���!� �����$�����$�����$�����$���'  )

4O� *� TYPED� IT� IN�AND�A LL� *�CAN�
GET�OU T�O F� IT� IS� �6 NKNOWN �
COMMAND���"M� *� JUST�TH ICK�OR�
WHAT �5HE�MANUAL� GOES�ON�
ABOU T�HOW �SIMPLE�MAIL� MERGE �
CAN�BE
�BU T�*� CAN �T�EVEN�GET�
PAST�THE�FIRS T� LINE�

'RANCES�" LLISON �
(RIMSBY �

4OUTH� )UMBERSIDE

/O
� YOU�AREN�T�THICK�� YOU�VE�MADE�A�
SIMPLE�MISTAKE�BECAUSE�THE�
INSTRUCTIONS� IN� THE�MANUAL� ARE� NOT�
WRITTEN� CLEARLY�ENOUGH�� :OU� HAVE�
BEEN�ENTERING� THE� LINES�WHILE�1ROTEXT�
WAS� IN� COMMAND�MODE
�WHEREAS�
THEY�SHOULD� BE�ENTERED�WHILE� IN� THE�
TEXT�ENTRY�MODE
� JUST�AS� IF�YOU�WERE�
TYPING�AN�ORDINARY� LETTER�� 1RESSING� THE�
<&SC>� KEY�WILL� SWITCH� THE�PROGRAM�
BETWEEN� THE� TWO�MODES�

%ON�T�FORGET�THAT�YOU� NEED� TO�
CREATE�AND� SAVE�A� SEPARATE� FILE� FOR�
THIS�EXAMPLE� TO�WORK��5HIS� FILE�SHOULD�
BE�CALLED� �%ATFILE�
� AND� SHOULD�
CONTAIN� A� LIST�OF�NAMES�AND�ADDRESSES�
WITH�EACH� LINE�SEPARATED� BY�A�
<3ETURN>
�"�FURTHER� <3ETURN>� SHOULD�BE�
USED� TO�SEPARATE�EACH�OF�THE�
ADDRESSES
� LIKE�SO�

$L?>�  FIAAM�
���  ;AMBIN� 0IQ�
 ;A� #H>

!B;LFC?� 0?;FFSMCFFSH;G?
���� 8?JJ?FCH

AND� SO�ON���-

.ULTIP LE �D ISK�DRIVES
*� HAVE�AN�"���
�,$4�
1OWERBOARD 
�1ANASONIC�
,91�����P RIN TE R
�AND������
AND� �����INCH�EXTE RNA L� DRIVES�

*� HAVE�DAISY�CHAINED� THE
�����INCH�D RIVE �O FF�THE������
INCH
�BU T�WHEN� USING�
8ORKBENCH� ���� *�CANNOT�GET�
THE�'ORMAT�O R�% ISKCOPY�
FUNCTIONS� TO �W O RK �P ROPERLY ��
8HEN� *�COPY�FROM �THE�EXTERNA L

����INCH�D RIVE �TO �THE� IN TERNAL�
DRIVE � *� HAVE�NO�PROBLEMS
� BUT�
WHEN� *�COPY�FROM � THE� IN TERNA L�
TO �THE�EX TE RNA L�D RIVE � *� GET�THE �
MESSAGE� �% ISK �IS�W RITE �
PROTECTED �
�A LTHOUGH� IT� IS� NOT��
8HEN� *�DISCONNECT�THE� ���� �
DRIVE �THE�PROCEDURE�W O RKS �

$AN�YOU� PLEASE�TE LL� ME�
W HA T�IS�W RONG 

4TEPHEN�. ORTIM ER�
5AMWORTH �

4TAFFS

5HE������INCH�DRIVE� IS� PROBABLY�THE�
CULPRIT
� AND�AS� FAR�AS� *� REMEMBER�THE�
3OCTEC�UNITS� 	THE�MOST�COMMON�OF�THE
�����INCH�"MIGA�DRIVES
� MUST�BE�
PLACED� FIRST�IN� THE�CHAIN�OR�THEY�CAUSE�
NO�END�OF�PROBLEMS�� 5HERE�SEEMS�TO�
BE�SOME�ARGUMENT�OVER�THE�
TERMINATING� RESISTOR�PACKS�� � IN�OTHER�
WORDS
� THE�THROUGH� PORT� IS� NOT�QUITE�
AS�TRANSPARENT�AS� IT�OUGHT�TO�BE�� 3Ed
ARRANGING� THE�ORDER� IN�WHICH�YOU�
CHAIN�YOUR�DISK�DRIVES�SHOULD� CURE�
YOUR�PROBLEM��.4

)
4HAKY�4HINWA
*�CAN �T�GE T�M Y�O LD �4HINWA�$1��
���TO�W O RK �W ITH �M Y�"M IGA�� *T�
PRINTS�TE X T�BU T�W IL L � NOT�
ENTERTA IN �GRAPHICS�� *S�THERE�A�
SPECIFIC�D RIVE R�FO R �THE�4HINWA
�
O R�W IL L � *� HAVE�TO �SELL� IT 

"ND REW �4TOTT�
4TOCKTON�ON�5EES�

$LEVELAND

5HAT�CERTAINLY� IS�AN�OLD� PRINTER�AND� *�
HAVE�NO� IDEA�WHICH�EMULATIONS� 	IF�
ANY>� IT�SUPPORTS�� *T�MAY�BE�POSSIBLE�TO�
USE� THE�$#.�.14�����DRIVER�WHICH�
IS� INTENDED� FOR� *#.�EMULATIONS�� 5HAT�
MIGHT�WORK�� 0THER�THAN� THAT� ����.4

"GGRO �W ITH �"31
*� HAVE�RECENTLY�INSTA LLED �
"31�����AND� THE�"4)�SHELL� ON�
MY�8ORKBENCH�D ISK 
�BU T�CAN�T�
FIND �OU T�WHICH�COMMANDS�ARE �
BU ILT� IN��5HE�AU THO R�SAYS� TYP ING �
< >� SHOULD� TE LL�ME
�BU T�A LL� *�GET�
IS� �U N KNOW N �COMMAND� � �� �%O�
YOU� KNOW �WHERE � *� CAN�GET�A�
COPY�O F�THE�DOCUMENTATION 

"NON�

5HE�DOCUMENTATION� SHOULD� BE�
INCLUDED�WITH� THE�"31���� RELEASE�
DISK� IN�ARCHIVED� FORM� IN� THE�DOCS�
DIRECTORY�� 5HE�BUILT�INS�ARE�ONLY�
AVAILABLE� FROM�"4HELL� IF� ITS�WORKING�
PROPERLY��:OU�MUST�MAKE�SURE�"31�S�
4HELL�4EG� IS� IN� -*#4�� AND�MADE

RESIDENT�DURING� STARTUP�� *F�NOT
� YOU�
WILL� JUST�GET�THE�DEFAULT�4HELL�� �OR�
EVEN�WORSE� THE�DEFAULT�$-*��5HE�
INTERNAL�"31�COMMANDS� INCLUDE� THE�
FULL� SET�OF�SCRIPT�COMMANDS�PLUS�A�
COUPLE�OF�OTHER�GOODIES��.4

146�PROBLEMS
.Y�QUESTION�CONCERNS� THE�
POWER�SUPP LY�UN IT�THA T�WAS �
SUPPLIED�W ITH �MY�"M IGA� ��� �
	����,�3".�EXPANSION
��"S�
W E LL�AS� THE� IN TERNA L� FLOPPY 
� *�
ALSO�HAVE�A�$UMANA���� �
EXTE RNA L�D RIVE 
�AND�HAVING� JUST�
PURCHASED� THE�4"4�$� COMPILER� *�
F IN D �MYSELF�P REY�TO �THE�
DREADED� �D IS K �SW APP ING ��
SYNDROME�AND�FEEL� THA T�A� TH IRD �
DRIVE �W OU LD � HELP��" �HARD�D ISK �
IS�OU T�O F�THE�QUESTION��8 OULD �
THE�146� TAKE �THE�EX TRA � LOAD�O F�
ANOTHER�$UMANA����
�BEARING �
IN�M IND�THA T� IT� IS� UN LIKE LY �THA T�
A LL� THREE�DRIVES�W OU LD � BE

�D R IV IN G ��A T�THE�SAME�TIME 
.�4TEVENS�

2UEENBOROUGH �
,ENT

0FFICIALLY
�$OMMODORE�S�146�CANNOT�
TAKE� THE� LOAD�OF�ANOTHER�DRIVE�� �AND�
THAT
� AS� THEY�SAY
� IS� PRETTY�MUCH� THAT��
*N� PRACTICE
�$#.�SUPPLIES�TWO� TYPES�
OF�146�� THE� LITTLE� LUMP� 	�7�!����"
�
AND� THE� BIG� LUMP� 	�7�!����"
�� 5HE�
PROBLEM�WITH�EXTRA�DRIVES� IS�CAUSED�
BY�THE�ADDITIONAL� LOADING�ON� THE��7�
LINE�� /OTE� THIS�ONLY�APPLIES� TO� LATER�
MICRO� ����INCH�DRIVES�� NOT�TO�MANY
�����INCH�DRIVES
�WHICH� ALSO� HAVE�A�
���7�MOTOR� LINE�� *F�YOU� HAVE�THE� BIG�
LUMP�YOU�SHOULD� BE�0,
� BUT�THE� RISK�
EITHER�WAY� IS�YOURS�� "�BETTER�SOLUTION�
WOULD� BE�TO� LAY�OUT�THE�EXTRA�CASH�ON�
THE�DOUBLE�DECKER�DRIVE�FROM� 1OWER�
$OMPUTING�WHICH� HAS� ITS�OWN� 146�
AND� TWO�DRIVES��5HIS�WOULD�GIVE�YOU�
A� TOTAL�OF�FOUR�DRIVES�WITHOUT�NEEDING�
TO�GO�TO�MUCH�EXTRA� EXPENSE��.4

".*("�4)011&3�o � *446&���o �"6(645� ����
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8 ELL� N OW 
� P RIN TE RS �A RE �USED�
TO �GE T�A �H A RD �COPY�O F �
SOMETH ING �� � IN FO RM A TION 
�
USUA LLY �� 1APER�COPY �IS�MORE �
EAS ILY �TRAN SPO RTAB LE �THAN �
D ISKS�O R �COMPUTERS
� IT � IS� LESS�
L IK E LY �TO �GE T�DESTROYED �AND � IT�
CAN� BE� HUNG�ON �A�W A LL�AS�
DECORA TION ��. OST�IM PO RTA N T�
IS� TH A T�HUM AN�BEINGS�FIN D � IT�
EASIER�TO �UNDERSTAND �AND �
D IGEST�W RITTE N � IN FO RM A TION �
THAN � TE X T�ON� A�COMPUTE R�
SCREEN��" SK �A N Y �W R ITE R �H OW �
TH EY �CHECK�THE IR�COPY��.OST�
W ILL � TE LL�YOU � TH A T�TH EY �GE T�A�
P RIN TO U T�FIRS T
�CORRECT�THA T
�
THEN�M AKE �THE �CHANGES�ON �
THE �W O RD � PROCESSOR�

) OW �5@ �!�8 @ �23@FE�49@@D:?8 �
E96�C:89E�AC:?E6C�

'IRST
�DECIDE�W H A T�YOU �W A N T �
IT �TO �DO �FO R �YOU �� *F�YOU � JUST�
W A N T�TO �P R IN T�D RA FT �Q U A LITY �
DOCUMENTS
�A �� �P IN � P RIN TE R� IS�
QU ITE �ADEQUA TE �� 'OR� LE TTE R�
Q U A LITY �HA RD �COPY�AND �GOOD �
G RAPH ICS
�THOUGH 
�A � ���P IN �
O R�LASER�P RIN TE R� IS�NEEDED�
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8 RONG ��: OU �LL� NEED�A� P RIN TE R
D RIVE R
�B U T�THE RE �S � USUA LLY �A
�� � �� � � � � � 
�
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HE�"MIGA� IS�A�GREAT�MACHINE�
FOR� PLAYING�GAMES�� �THERE� IS�
NO�DENYING� THAT�� �BUT�YOU�
READ�"MIGA�4HOPPER�FOR�THE�

MACHINE�S�OTHER�SIDE�� ITS�DEVELOPMENT�
AS�A�SERIOUS�HOME�MICRO�� 5O�GET�THE�
MOST�FROM� THE�MACHINE
� A� PRINTER� IS�
ARGUABLY�ONE�OF�THE�MOST� IMPORTANT�
AND�POTENTIALLY�EXPENSIVE� PERIPHERALS�
YOU�CAN� BUY�� � IT� IS�CERTAINLY�ONE�OF�
THE�MOST�POPULAR�

.ONO� LOG
"LTHOUGH� THE�"MIGA� IS� PERHAPS�BEST�
KNOWN� FOR� ITS�GRAPHICS
� COLOUR� IS�OF�
LESSER� IMPORTANCE�WHEN� IT�COMES�TO�
PRINTING��5HIS� TEST� IS�AIMED� PURELY�AT�
FINDING� THE�BEST�GENERAL� PURPOSE�
PRINTER� IN� TERMS�OF�PRICE�AND�
PERFORMANCE��5HAT� INVOLVES�A� NUMBER�
OF�CRITERIA�� PARAMOUNT�HERE� IS�VALUE�
FOR�MONEY�� $AN� A� CHEAPO����PIN�
MACHINE� REALLY�OUT�PERFORM�A�GOOD����
PIN� MODEL
� OR�ARE�THOSE�EXTRA� BITS� JUST�
A� RED� HERRING � %O�YOU� REALLY�NEED�A�
GOOD� RANGE�OF�FONTS � *S� IT�TRUE� THAT�A�
���PIN� IS�QUIETER� IN� USE� THAN�A� ��PIN�
MACHINE �%O�YOU� NEED�A�MULTI�SHEET�
FEEDER
� ADJUSTABLE� PUSH�PULL� TRACTORS�
AND�AUTOMATIC� PAPER�PARKING 

*N� THE�END
� WHAT�DO�YOU� LOOK�FOR�
WHEN�YOU� SAUNTER� INTO�THE�SHOP�AND�
TRY�TO�SEPARATE� THE�GOOD
� THE�BAD�AND

�#UYING�A�PRINTER�CAN�BE�SOMETHING�
OF�A�FRAUGHT�AFFA IR��5HERE�ARE�LOADS�
OF�PRINTERS�TO�CHOOSE�FROM�OUT�THERE�
AND�EVERYONE�W ILL� TRY �TO�TELL�YOU�
THAT�THEIRS� IS�BEST�ON�THE�MARKET�
*�M �HERE�TO�DIG�THROUGH�THE�
ADVERTISING�HYPE�AND�HELP�YOU�FIND�
THE�BEST�AND�MOST�COST�EFFECTIVE�
MACHINE�FO R�YOUR�NEEDS��

+,� � "-2� +�221��6
THE� NAFF �5HIS� FEATURE�WILL� BLOW�AWAY�
THE�MYSTIQUE�OF�PRINTERS�AND� SHOW�YOU�
HOW�TO�GET�VALUE� FOR�MONEY�WITHOUT�
WASTING�A�WAD�ON� USELESS� FRILLS�� �ALL�
THE�PRINTERS� TESTED�WHERE� PUT�THROUGH

1RODUCING�HARD�
COPY�USED�TO�BE�
RATHER�LABOUR�
INTENSIVE�UNTIL�
COMPUTERISED�
PRINTERS�CAME�
ALONG��*SNkT�
TECHNOLOGY�
WONDERFUL 

A�COMPREHENSIVE�
SERIES�OF�TESTS� TO�
FIND� OUT� JUST�THAT��
/ONE�OF�THE�
MACHINES�
PERFORMED� BADLY
�
ALTHOUGH� A� COUPLE�
WERE�A� LITTLE�
DISAPPOINTING� IN�
TERMS�OF�NOISE�AND�
BUILD� QUALITY��5HE�
SUMMARY�CHART�
MAY� LOOK�A� LITTLE�

DAUNTING
� BUT�THE� IMPORTANT�POINTS�ARE�
EXPLAINED�ELSEWHERE� IN� THE� TEXT�� 4O
�
STAND� BY�FOR�A� PIN�PUNISHING
� RIBBON��
RATTLING� PRINTER� PROBE�
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"4'� " U TO �SHEE T�FE E D E R�� " �M ECHAN ISM � FO R �

A U TOM A TIC A LLY � LO A D IN G � S IN G LE � SHEETS�O F �P A P E R �
IN TO �TH E � P R IN TE R � � &SSENTIA L� FO R �M A IL�M E RG IN G �

$ HARAC TE RS � 1ER� *NCH�� 5HE� N UM BE R�O F �CHA RAC TE RS �
TH A T �CAN� BE � P R IN TE D � IN � ONE � INCH� O F �P A P E R�

$HA RAC TE RS � 1ER�4ECOND��5HE�SPEED� A T �W H IC H � THE �
P R IN TE R �O U TPU TS �� # EW A RE 
� TH O UGH 
� TH A T �TH E �F IG U RE �
CAN� BE�M IS LE AD IN G �

%ESCENDER�� 1 A RT�O F �TH E �CHA RA C TE R�P R IN TE D � B E LO W � THE
IM A G IN A RY � B ASE LIN E �� -OW ERCASE � LE TTE RS 
�SUCH� AS�
�@ � � A ND � �Y � 
 � H A VE �DESCENDERS�

%OTS� 1ER� *NCH��5HE�N UM BE R �O F �D O TS � TH E � P R IN TE R �
CAN� P R IN T �IN � ONE � IN CH �� 5HIS� IS� U S U A LLY �E XP RESSED � IN �
H O R IZ O N TA L� A N D �V E R T IC A L�M EASU REM EN TS 
� SO �
� � � X � � � �D P I� M EANS�� � � �DO TS � A LO N G � E VE RY � INCH� B Y �
��� �DO TS � E VE RY � INCH� D O W N � TH E � PAGE �

$ HA RA C TE R�M EASU REM EN T�O F � ��CP I�� 4EE�$1*�

-INES� 1ER� *NCH��5HE� N UM BE R�O F �C HA RA C TE R � LINES �
P R IN TE D � IN � E VE RY � IN CH 
� U S U A LLY �E ITH E R �S IX �O R �E IG H T�

$1*�

$14�

%1*�

&LITE�

-1*�

-1.� 5HE� N UM BE R�O F �COM P LE TE � LINES � P R IN TE D � IN � ONE �
M INU TE �

.5#'�� . EAN �5 IM E�#E FO RE � 'A ILU RE ��5HE�N UM BE R�O F �HOU RS �
TH A T �W I L L � E LAPSE �ON � A VE RA G E � BE FO RE � SOM E TH ING �
G IVES � U P �TH E �GHOS T��. OS T�M ACH INES � TES TED � HERE �
HAVE �A � Q UO TED �.5#'� O F �� 
� � � �HOU RS ��5HA T�M EANS �
M AN Y �YE A RS �O F �P R IN T IN G � PE RFO RM AN CE �

/-2�� / E A R�-E TTE R�2 U A LITY � � " �M E TH OD �O F �P R IN T IN G � B Y
W H IC H �CHA RAC TE RS �A RE �P R IN TE D � IN � TW O �PASSES�
0 N LY �H A LF �O F �THE �CHA RA C TE R� IS� P R IN TE D � EACH� PASS �
SO� THE � DO TS � CAN� BE � RU N � IN TO � EACH� O TH E R � REDUC ING �
TH E �D O TTE D � E FFE C T�TY P IC A L�W ITH � D O T�M A TR IX �
P R IN TE RS ��5HIS� TE CHN IQUE � IS� U S U A LLY �USED�ON � � �P IN �
P RIN TE RS �

1 ICA�� $ HA RA C TE R�M EASU REM EN T�O F � ��0CPI�� 4EE�$1*�

11.�� 1AGES�1ER�. IN U TE �� 5HE� N UM BE R�O F �P R IN TE D � PAGES
PE R�M INU TE �� 5HIS� N O RM A LLY �A P P LIE S � TO � LA SE R �
P R IN TE RS ��TH E � RESU LTS � G IVE N � IN � TH IS � A R TIC LE �SHOU LD �
BE � FO R �W O RS T�CA SE � SCENA RIOS�

4ANS�4 E RIF�� " N Y �FO N T �W H IC H � DOES� N O T�H AVE �A N Y �E X TRA �
F LO W E RY �SE RIFS �A TTA CH ED � 	SANS� � �W ITH O U T
 �

4 E RIF�� & X TRA � � F LO W E R Y � �B ITS �A DD ED � TO �CHA RAC TE RS � IN
CE RTA IN � FO N TS �TO �M A KE � TH EM � LO O K �M O RE �A TTRA C TIV E � �
5IMES� IS� A� TY P IC A L� S E R IF �FO N T�

".*("�4)011&3� o � *446&���o �"6(645� ����
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BUND LE �O F �THESE �
SUPP LIED �ON�YO U R �
SYSTEM�D ISK ��" �

P RIN TE R�D RIVE R�ENABLES �
SO FTW A RE �TO �TA LK �TO �YO U R �
P RIN TE R�W ITH O U T�EVEN �
KN OW IN G �W H A T�THE �P RIN TE R� IS�
CAPABLE �O F��"S�FA R �AS�THE �
SO FTW A RE � IS�CONCERNED
�YOU �
COULD� HAVE �ANY TH ING �FROM �A �
CHEAP�� �P IN �TO �A � REA LLY �
W H IZZO � LASER�� *T�DOESN �T�
M ATTE R�E ITHE R�W A Y � �THE �
SO FTW A RE �SENDS�THE �
IN FO RM A TION �AND �THE�"M IGA �
DOES�THE � REST��" T� ITS�S IMPLEST
�
A� P RIN TE R�D RIVE R� IS�M ORE �O R �
LESS�A� TRANS LA TION � TAB LE �� �A �
SIEVE
� I F �YOU � LIKE �

5HE�"M IGA � TH INKS � IN�
TE RM S�O F�/-2
�D RA FT
�
UNDE RLIN ING 
�BO LD �AND �SO�ON �
AND� THE �P RIN TE R�D RIVE R �
CONVERTS� TH A T�IN TO � LANGUAGE �
WH ICH � THE �P RIN TE R�CAN �
UNDERSTAND ��5HIS�
IN FO RM A TION � IS�STORED �
TEM PO RA RILY � IN� THE �P RIN TE R �
BU FFE R�UN TIL� THE�P RIN TE R� IS�
READY �TO �DEA L�W ITH � IT�� 1 RIN TER�
BU FFE RS �A RE �'*'0� 	'IRST� *N��
'IRST�0UT
� BU FFE RS �AND �CAN� BE�
TH OUGH T�O F�AS� LE A KY �BUCKETS��
%ATA� IS�POU RED � IN TO �THE �
BUCKET�A T�THE�TOP �AND �
DRIBB LES �S LOW LY �OU T�O F�THE �
HOLE �A T�THE �BO TTOM �� *N�
PRACTICE
� THE �P RIN TE R�B LOCKS �
THE �HOLE �FROM � TIM E �TO �TIM E �
UN TIL� IT� IS� RE ADY �TO �PROCESS�
MORE� IN FO RM A TION �

*F�THE �"M IGA � SENDS�DA TA �
FA S TE R�THAN �THE �P RIN TE R�CAN�
PROCESS� IT
�THE �BUCKE T�CAN�
GE T�F ILLE D � SO�THE�P RIN TE R �
SENDS�A�MESSAGE�TO �THE �
"M IGA � 	BY �A� PROCESS�CALLED �
HANDSHAK ING
� TE LLIN G � IT�TO �
STOP�THE�F LO W �O F�D A TA ��8 HEN �
SOME�O F�THE �DA TA � HAS�BEEN �
USED
�THE �P RIN TE R�SENDS�
ANO THE R�MESSAGE�TO �THE �
"M IGA � TO �GE T� IT �TO �S TA RT�
SENDING�DA TA � AGA IN ��#UT�
WATCH �OU T�� *N�SOME�CASES
�
NO TA B LY �H IGH �DENS ITY �
GRAPH ICS�P RIN TIN G 
� THE �
�B U FFE R �FU L L �� S IGNA L�CAN�
PERSIST�FO R �TOO � LONG 
�
CONFUSING� THE�"M IGA �

/OT�EXACTLY�AESTHETICALLY�PLEASING
�BUT�DAMNED�GOOD�NEVERTHELESS�

=IHNCHO?>�@LIG�J;A?���

5HE�4W IFT��� IS� THE� FIRST� IN� A� SERIES�OF�
QUALITY�BUDGET�MACHINES� FROM� A�
MANUFACTURER�WHICH� IS�STARTING� TO�
CARVE�A�SIGNIFICANT�NICHE�FOR� ITSELF�IN�
AN�ALREADY�OVERCROWDED� MARKET�� *�
HAVE�ALREADY�SEEN� THE�QUALITY�OF�THE�
$ITIZEN�DISK�DRIVE�MECHANISMS�AND�
THEIR�WORLD�FIRST
� A� MASS�MARKET�THIRD��
HEIGHT�����INCH� FLOPPY�DISK�DRIVE�

5HE�4WIFT�PRINTER� RANGE�COMPRISES�
FOUR�MODELS�� ���AND� ���PINS
�
MONOCHROME�AND� COLOUR�� )OWEVER


UNLIKE�SOME�MANUFACTURERS� *� COULD�
MENTION
� THE� ���PIN� MACHINE� IS� NOT�
JUST�A� ��PIN�ENGINE�WITH� A� ���PIN�
HEAD��"ND�EVEN� THEN
� THE���PIN�
MODEL� IS�A�WORTHY�COMPETITOR� IN� THIS�
CROWDED�SECTOR�

/O�ONE�COULD� ACCUSE�$ITIZEN�OF�
DESIGNING� THE�4WIFT��� FOR�VISUAL�
APPEAL�� 0N� PURE�AESTHETICS� IT�COMES�
SOMEWHERE�DOWN� THE�BOTTOM�OF�THE�
LIST�NEAR�THE�1INWRITER�� 5HE�4WIFT���
WAS�DESIGNED�WITH� FUNCTIONALITY

RATHER�THAN� LOOKS� IN� MIND
� AND� IT�
CARRIES� THIS�OFF�EXTREMELY�WELL�� 5HE�
STURDY�CREAM� BOX
� FINISHED�OFF�WITH� A�
SMOKED� PLASTIC�COVER
� LOOKS�AND� FEELS�
LIKE� IT� IS� BUILT�TO� TAKE�PUNISHMENT�� *�
WAS� TEMPTED� TO� TEST�JUST�THAT
� BUT�THE�
EDITOR� POINTED� OUT�THAT�THIS�MODEL� IS�A�
COMPETITION� PRIZE� 	SEE�PAGE� ���
�

'IDDLE�ABOUT
4ETTING� UP�THE�MACHINE� INITIALLY� IS� LESS�
EASY�THAN
� SAY
� THE� /&$�1INWRITER�
	SEE� LATER
� BECAUSE�YOU� HAVE�TO� FIDDLE�
AROUND�WITH�MESSY� LITTLE�%*1� SWITCHES��
/EVERTHELESS
� THE�PRINTER�S�DEFAULT�
SETTINGS�ARE�ADEQUATE
� IF�NOT�PERFECT��
&PSON� EMULATION
� 6,�CHARACTER�SET

����INCH� FORMS
� DRAFT�FONT
� ��
MONOCHROME��"CCESS� TO� THE�SWITCHES�
	AND�OPTIONAL� SERIAL� INTERFACE
� IS�
GAINED� THROUGH� A� LIFT�AWAY�DOOR�AT�
THE� TOP�RIGHT�CORNER�OF�THE�MACHINE�� �
A� POSITION�WHICH� DOES� LITTLE� TO�
ENHANCE� THE� PRINTER�S�AESTHETICS�

5HE�MANUAL� IS�ANOTHER� TYPICAL�
EXAMPLE�OF��"MIGA
�WHAT�S�AN�
"MIGA ��
� IN� THAT�$ITIZEN� RECOMMENDS�
THE� USE�OF�A�SPECIAL� INTERFACE� FOR�
$OMMODORE�COMPUTERS�� � IN�OTHER�
WORDS
� THAT�PART�OF�THE�MANUAL�WAS�
WRITTEN� BACK� IN� THE�DAYS�OF�THE�1&5
�
7*$� ���AND�$���� 4URELY�FIVE�YEARS�OR�

=IHNCHO?>�IH�J;A?���
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"S�A�SERIOUS�"MIGA�OWNER
� YOU�WILL� USE�YOUR�MACHINE�AS�A�TOOL�� �
FOR�BUSINESS�HOME�USE�TO�RUN�A�WORD� PROCESSOR�OR�A�DATABASE
�
PERHAPS�� 4OME�WILL� USE� IT�FOR� PROGRAMMING��.AYBE�YOU� LET�THE�
KIDS�DRAW�PICTURES�ON� IT�� 4OME�OF�YOU�MIGHT�EVEN�PRODUCE�
NEWSLETTERS�AND� FANZINES�ON� IT�USING�1ROFESSIONAL�1AGE��"LL� OF�
THESE�APPLICATIONS�ARE� ALMOST�COMPLETELY�USELESS�WITHOUT�A� PRINTER�
OF�SOME�DESCRIPTION�� 5O�DISCOVER�WHAT�FACILITIES�YOU�WILL� NEED
�
THEN
� *�LL� LIST�A� FEW�TYPICAL�APPLICATIONS�WITH� THE�FEATURES� REQUIRED��
.OST�OF�YOU�WILL�WANT�TO�DO�AT� LEAST�SOME�OF�THESE
� SO�TAKE�NOTE�OF�
WHAT�APPLIES�CLOSELY�TO�YOU��0 F�COURSE
� THERE�ARE�MANY�CROSSOVER�
POINTS� INVOLVED�WHERE�THE�SAME�FEATURE� IS�USEFUL�FOR�MANY� JOBS�

8 03%� 130$&44*/(
'OR�A�PRINTER�TO�BE�OF�ANY�USE�HERE
� IT�MUST�HAVE�AN� /-2� 	/EAR�
-ETTER�2UALITY
� FONT�OF�SOME�DESCRIPTION��5IMES�OR�)ELVETICA�ARE�
IDEAL
� BUT�THERE�ARE�THOUSANDS�OF�POSSIBLE�VARIATIONS�ON�THE�THEME��
3EMEMBER
� /-2� IS�NOT�THE�SAME�AS�DOUBLE�STRIKE�OR�BOLD�PRINTING
�
AND�CHEAPER�PRINTERS�� �ESPECIALLY���PIN�MODELS�� �CANNOT�MIX�THE�
THREE�STYLES��.ANY�"MIGA�WORD� PROCESSORS� 	,INDWORDS
� 1EN�1AT�
AND�SO�ON
� ARE�ACTUALLY�WORD�PUBLISHERS�� 5HAT�IS
� THEY�HAVE�THEIR�
OWN� INTERNAL� FONTS�AND�DRIVE�THE�PRINTER� IN� ITS�GRAPHICS�MODE�� *N�
THEORY
� THIS�SHOULD�GIVE�A� LOT�MORE�FLEXIBILITY
� BUT�IT�RELIES�A�GREAT�
DEAL�ON� THE�GRAPHICS�PERFORMANCE�OF�THE�PRINTER�AND
� ESPECIALLY
�
ITS�ASSOCIATED� SOFTWARE�DRIVER�

*N�PRACTICE
� THIS�MODE� IS�OFTEN� LESS�USEFUL� FOR� IMPORTANT�
CORRESPONDENCE
�WRITING�TO�BANK�MANAGERS
� POTENTIAL�EMPLOYERS�
AND�SO�ON
� THAN�A�PRINTER�S� INTERNAL� /-2��5HIS� IS�QUITE� SIMPLY�
BECAUSE�THE�PRINTER�IS� IN�GRAPHICS�MODE
� SO�THE� �BANDING�� USUALLY�
ASSOCIATED�WITH�GRAPHIC�DUMPS�BECOMES�PART�OF�THE�PRINTING�AND
�
NOT�TO� PUT�TOO�FINE�A�POINT�ON� IT
� LOOKS�DARNED�UGLY�

"LSO
�YOU�WILL� PROBABLY�WANT�TO�PRINT�ON�SINGLE�SHEETS�FOR�THE�
FINAL� COPIES
� BUT�USE�TRACTOR�FED�PAPER�FOR�THE�FIRST� FEW�DRAFTS��5HIS�
IS�WHERE�THE�PAPER�PARKING� FEATURE�NOW�FOUND�ON�MANY�BETTER�
MACHINES�COMES� IN�HANDY�� *T�ALLOWS�YOU�TO�AUTOMATICALLY�MOVE�THE�
TRACTOR�PAPER�OUT�OF�THE�WAY�AND� LOAD�SINGLE� SHEET�IN�A�COUPLE�OF�
QUICK�STEPS��"ND� IF�YOU�ARE�SENDING�OUT�A� LOT�OF�CORRESPONDENCE
�
A� SHEET�FEEDER� IS�ESSENTIAL�

130(3".. */(
1RODUCING� LISTINGS�OF�YOUR�PROGRAMS�IS�OFTEN� THE�EASIEST�WAY�TO�
FIND�THOSE�ELUSIVE�BUGS�AND� HONE�THE�CODE�UNTIL� IT� RUNS� LIKE�VELVET��
5HE�PRIMARY�REQUIREMENTS� FOR�PROGRAMMING�ARE�A�CLEAR�DRAFT�FONT�
AND�HIGH�SPEED�PRINTING�� 5HIS�WILL�ALLOW�YOU�GET�THOSE���,�#ASIC�
LISTINGS�ON� PAPER� IN�NEXT�TO� NO�TIME�

%"5"#"4&� ."/"(&.&/5
"T�FIRST�GLANCE
� THE�NEOPHYTES�AMONG�YOU�MAY�WELL�WONDER�WHAT�
USE�A� PRINTER� IS�WITH� A�DATABASE�� *N� FACT
� A� PRINTER� IS�AN�ESSENTIAL�
REQUIREMENT�FOR�MOST�APPLICATIONS
� BECAUSE�THE�WHOLE� IDEA�OF�
STORING�DATA� IN�A�DATABASE� IS�GETTING� IT�OUT�WHEN�YOU�NEED� IT��
5YPICALLY
� YOU�WILL�NEED�TO�PRODUCE� LETTERS� 	VIA�A�MAIL�MERGE�TO�A�
WORD� PROCESSOR
�AND�THE�MAILING� LABELS� TO�STICK�ON� THE�ENVELOPES��
'OR�THIS
� THE�PRINTER�MUST�HAVE�A�CLEAR�PAPER�PATH� 	LABELS�ARE�WELL�
KNOWN�FOR�FOULING� PAPER�FEED�MECHANISMS

� AN�ACCURATE�TRACTOR�
FEED
� AND�AN�ADJUSTABLE� HEAD�GAP�WITH�PLENTY�OF�SPACE�AVAILABLE��
0THER�REQUIREMENTS�ARE�GENERALLY�THE�SAME�AS�FOR�WORD�
PROCESSING� AND�PROGRAMMING�

" $$06/54

5O�DO�THIS� PROPERLY�YOU�WILL�NEED� TO�PRINT�MULTI�SHEET�FORMS��
CUSTOMER�COPY
� FILE�COPY�AND�ACCOUNTS�COPY
� ALL� IN�ONE�GO�� 'OR�
THIS� REASON
� LIKE�DATABASES
� THE�HEAD�GAP�MUST�BE�ADJUSTABLE�AND�
THE�ADJUSTMENT�LEVEL�MUST�BE�EASILY�ACCESSIBLE�

( 3"1)*$4
"S� *�MENTIONED�EARLIER
� THERE�ARE�MORE�USES�FOR�GRAPHICS�THAN� JUST�
PRINTING� PRETTY�PICTURES�� )OWEVER
� IF�YOU�WANT�TO�DO� JUST�THAT�THEN�
YOU�WILL� NEED�A�MACHINE�WITH�A�GOOD� PRINT�DENSITY�AND�ONE�WHICH�
THE�"MIGA�S�DRIVERS� SUPPORT�� *T�S� NO�GOOD�GETTING�A�PRINTER�WHICH�
IS�CAPABLE�OF����X���DPI� IF�THE�"MIGA�S�DRIVER�WILL�ONLY�MANAGE�
���X���DPI�� 3ECOGNISING� THIS
� SEVERAL�MANUFACTURERS
� NOTABLY�
$ITIZEN�AND�$ANON
� ARE�KNOWN� TO�HAVE�SPECIALLY�COMMISSIONED�
"MIGA�DRIVERS�FOR�USE�WITH�THEIR�MACHINES��5O�SUM� UP
� IF�YOU�
INTEND� USING�YOUR�PRINTER� FOR�OUTPUTTING�GRAPHICS
�MAKE�SURE�THE�
DRIVER�CAN� HANDLE�WHAT�YOU�WANT�
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TRACTOR�� �USEFUL� FOR�HEAVY�PAPER�AND�
MULTI�FORMS�� �AND� BOTTOM� FEED��5HE�
LATTER
� THOUGH�AVAILABLE�WITHOUT�
ADDING�ANY�EXPENSIVE�BITS
� REQUIRES�A�
SPECIAL� PRINTER�STAND��"�HANDYMAN�
WITH�A�SAW
� SOME�PATIENCE�AND� AN�
UNDERSTANDING�WIFE�COULD
� NO�DOUBT
�
MODIFY�THE� KITCHEN� TABLE� TO�SUIT�� "LSO
�
SWAPPING� FROM� PUSH� TO�PULL� TRACTOR� IS�
SIMPLER� THAN�WITH� THE�/&$�MACHINE�
ONCE�YOU� HAVE�THE� KNACK�

#Y�SWITCHING� TO� THE�$UT�4HEET�
MODE
� FORMS�CAN� BE�DROPPED� IN�ONE�
AFTER�ANOTHER�WITH� NO�HINT�OF�
COMPLAINT��5HIS�MODEL�ALSO�TAKES�A

1 3 */ 5&3 � '&"563&� $)&$, � T � 1 3 */ 5&3 � '&"563&� $)&$,� o � 1 3 */5&3 � '&"563&� $)&$,� �

.0%&- 1�� ���% 4WIFT�� 4WIFT��� -9���

."/6'"$563&3 /&$ $ITIZEN $ITIZEN $ITIZEN &PSON
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OPTIONAL� FONT�CARDS�

AVAILABLE
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�� "PART�FROM� THE�/&$�MODEL
� ALL� THE�OTHER�PRINTERS�� EFFECTIVE�RESOLUTIONS�ARE� LOWER�THAN� THEIR� POSSIBLE� RESOLUTIONS�DUE�TO� LIMITATIONS� IN� THEIR�PRINTER�DRIVERS�
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MORE�OF�THE�"MIGA� IS�ENOUGH� TO�MAKE�
SOMEONE�OUT�THERE� REALISE�THAT� IT�HAS�
A� PARALLEL� PORT 

5HIS� RING�BOUND� TOME�IS�ALSO�
TYPICAL�OF�$ITIZEN�S�WEIRD� LAYOUT�� �"��
IN�HEIGHT�BUT�ONLY�� �� �"��WIDE��
	5HERE�MUST�BE�A� REASON� FOR�THIS�� �
ANSWERS�ON�A� POSTCARD� PLEASE�
�0THER�
THAN� THAT
� *T�S�A� FAIRLY�TYPICAL� EXAMPLE�
OF�PRINTER�MANUALS� IN� THAT�MUCH� OF� IT� IS�
ABOUT�AS�USEFUL� AS�AN�"�;�OF�IGLOOS�
WOULD� BE�TO�A� PIGMY��5HE� ILLUSTRATIONS�
ARE� LESS� THAN� CLEAR�AND� THE� TEXT� IS�
TERSE� IN� PLACES�� 'ORTUNATELY
� THE

MACHINE� ITSELF�IS�GOOD�ENOUGH� TO�
AVOID� THESE�PROBLEMS�AND�COULD�
PROBABLY�BE�ASSEMBLED�AND�
OPERATED� BY�A� SMALL� TEAM�OF�WELL��
TRAINED�APES� 	LIKE�THE�EDITORIAL� TEAM
�

-IVING�WITH� THE�4WIFT��� IS�A�DREAM�
BECAUSE� IT�DELIVERS�PERFORMANCE� THAT�
IS�ON�A� PAR�WITH� MACHINES�WHICH�COST�
TWICE�AS�MUCH� JUST�A� FEW�YEARS�AGO��
#Y�FAR�THE�BEST�FEATURE
� AND�WHAT�
WOULD�CERTAINLY�SELL� IT�TO�ME
� IS�
$ITIZEN�S� UNIQUE�MENU� CONTROL� PANEL��
#Y�OPERATING� A� SIMPLE�SLIDE�SWITCH
�
YOU� CAN�CALL� UP�ONE�OF�FOUR�DIFFERENT�
MENUS�� &ACH�MENU�HAS� FOUR�BUTTONS


WHICH�GIVES� ��� FUNCTIONS� IN�ALL� � � ���� IF�
YOU� COUNT�THE�DUAL� FUNCTION�
PARK�LOAD�AND� FORM�LINE� FEED��:OU�
SIMPLY�SWITCH� TO� THE�MENU�YOU�WANT
�
MAKE�A�CHANGE�AND� SWITCH� BACK�
AGAIN�� *N�EACH�MENU
� TINY� LIGHTS�
REFLECT�THE�CURRENT�SETTINGS�

1APER�PA RK
5HANKS� TO�THE� BAND� TRACTORS� 	ALSO�
FOUND�ON� THE�/&$

� PAPER�PARKING�
AND� LOADING� IS�SIMPLER�AND�MUCH�
MORE� RELIABLE�THAN�ON� THE�OLD�4TAR�-$��
����5HREE�PATHS�ARE�OFFERED�� PUSH�
TRACTOR� 	THE�MOST�COMMON� FORM

� PULL



- / & + 1 " / 0 � , + � 1 / & � )

CUT�SHEET�FEEDER
�WHICH� IS�AVAILABLE�
AS�AN� OPTIONAL�EXTRA�

0UTPUT�QUALITY� IS�EXCELLENT� 	FOR�A�
��PIN
� AND� THE�PRINT�SPEED� IS� FAST�
ENOUGH
� ALTHOUGH� *�AM� IN� TWO�MINDS�
AS� TO� THE�USEFULNESS�OF�THE�2UIET�
OPTION��5HIS� PRINTS�DRAFT�MODE� IN� TWO�
PASSES� INSTEAD�OF�ONE�AND� /-2� IN�
FOUR�� �THE� IDEA� BEING� THAT� LESS�STRESS�
IS�EXERTED� ON� THE�PINS�SO� THEY�MAKE�
LESS� RACKET�� *N� PRACTICE
� ALTHOUGH�
HUMAN�EARS�CAN� HEAR�THE�DIFFERENCE
�
THE� NOISE� IS�STILL� A� BIT�WEARING� AFTER�A�
WHILE�� 4IMILARLY
� THE� HIGH�SPEED�
FEATURE�ONLY�MAKES�A� NOTICEABLE
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DIFFERENCE�ON� LONG� PRINT�RUNS��8ORST�
OF�ALL
� THE�PAPER�THICKNESS� LEVER� IS�
TUCKED�AWAY�ALONGSIDE� THE�RIBBON�
CARTRIDGE�MAKING� IT�DIFFICULT�TO�GET�AT� IF�
YOU� HAVE�PODGY�PINKIES�

0VERALL
� THE�4WIFT��� IS�AN�
EXCELLENT�PRINTER�AND� PROBABLY�THE�
BEST���PIN� AROUND��"LTHOUGH� THE� LATER�
4TAR�MACHINES� LOOK�A� LOT�NICER
� THE�
$ITIZEN� IS�EASIER�TO�USE�AND� PROBABLY�
SLIGHTLY�MORE� FRIENDLY��5HE�MANUAL �
0,
� IT�WON�T�WIN�ANY�PRIZES� FROM�ME
�
BUT�WHEN�A� PRINTER�PERFORMS�AS�SIMPLY�
AS�THIS
� WHO�NEEDS�A�MANUAL 
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'EATURES� ���������������� ������ � �� � ���� � �� �
5HE�CLEAR�CONTROL� PANEL� SCORES� HIGHLY�FOR &XCELLENT�� �WHAT�MORE�CAN� �SAY 
$ITIZEN� HERE� � &ASE�O F�USE������������ � � �� � �� �
1E RFO RM ANCE �������� � � � �� � �� � 5HAT�CONTROL� PANEL� MAKES� IT�SOOOO�EASY�

5HE�4WIFT� IS�ONE�OF�THE�BEST���PIN�MACHINES�� � � �� � �� �
�� HAVE�EVER�USED� &XCELLENT�VALUE�FOR�MONEY�

�� 
 � # I I �������� *
\� )IGH�MARKS� INDEED
� AND�DEFINITELY�A� PRINTER�TO�BE� RECKONED�WITH� IN� THE�FUTURE�

1ULL� ONLY 1USH� ONLY 1USH�1ULL 1USH�1ULL 1USH� ONLY
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THE�MORE�DESIRABLE�OPTIONS� FOUND�ON�
THE�COMPETITOR�S�MACHINE�

5HE�BUILD� QUALITY�AND� EASY�TO�USE�
CONTROL� PANEL� ARE�THE� REAL� STARS�OF�THIS�
MACHINE�� LIKEWISE� THE�EASILY�
ACCESSIBLE�%*1�SWITCH�ARRAY� LOCATED�
JUST�AFT�OF�THE� PANEL�� *N� USE�THIS�
MACHINE� IS�A� REAL� DREAM�� FAR�AND�
AWAY�REMOVED� FROM� THE�NIGHTMARE�
DAYS�OF�THE�'9���� 	REMEMBER�THAT�
ONE 
�� 5HIS�MACHINE
�WITH� ITS�SNAZZY�
AUTO�LOADER
� IS�A� REAL� BEAUTY�

*N� USE
� THE�MACHINE� IS� FAST�AND�
EFFICIENT
� ALTHOUGH�SURPRISINGLY�SLOW� IN�
TERMS�OF�DRAFT�PRINTING� THROUGHPUT�
WHEN� COMPARED� TO� THE�CHEAPER�-2��
����� 1RINT�QUALITY� IS�AS�GOOD�AS�EVER�
IN� BOTH� /-2�AND�GRAPHICS�MODE�� �
THE�DRAFT�FONT
� AS� READABLE�AS� IT�
ALWAYS�HAS�BEEN�WITH� &PSON��.OST�
NOTABLY
� THIS�MACHINE�APPEARED�MOST�
SENSITIVE� TO�THE�WEIRD� &PSON2�PRINTER�
DRIVER�SUPPLIED� BY�$OMMODORE�AND�
CONSISTENTLY�PERFORMED� BETTER�USING� ITS�
OWN� &PSON���PIN� EMULATION�

"LTHOUGH� THIS� IS�A�GOOD�MACHINE


*� FEEL� &PSON�COULD�DO�BETTER
� AND�
POTENTIAL� BUYERS�MAY�WELL� BE�BETTER�
OFF�WITH� THE�MORE�EXPENSIVE�$ITIZEN�
4WIFT����OR�THE�CHEAPER�/&$� 1���

�  � � # ' - , �
&PSON� $) 	���

'EATU RES����������������������� � �� �
/OTHING� *�D�WRITE�HOME�ABOUT
� REALLY�

1 E RFO RM AN CE ������������ � � �� �
-IKE�1AVAROTTI� ON�TELEVISION�� � IT�S� BETTER� IN�
)YDE�1ARK�

# U ILD ���������������������������� � � �� �
&PSON�QUALITY�� �WHAT�MORE�CAN� *� SAY �

&ASE�O F�6 SE ���������������� � �� �
7ERY� LITTLE�TO�COMPLICATE�THIS�BABY�

1 RIC E ���������������������������� � � �� �
5HEY�MUST�BE� JOKING�

D> > � ������
"�GOOD�MACHINE
� BUT� IT�SEEMS�RATHER�
OVERPRICED� FOR�THE�FACILITIES� IT�OFFERS�

�  � � # ' - , �
&PSON� $0 	���

� ( + ' & � $0 	���

5HE�-9������A�PERFECTLY�ADEQUATE���PIN�PRINTER
�ALTHOUGH�NOTHING�SPECIAL�
0N� A� LIGHTER�NOTE
� THE�MANUAL� IS�
EXCELLENT�� �WELL
� AT� LEAST�AS�THE�
PROVERBIAL� PRINTER�MANUALS�GO�

5HE�CHOICE�OF�FONTS� IS� LIMITED
� AND�
MOST�OF�THE�WORK�MUST�BE�DONE� IN�
SOFTWARE�� �ALTHOUGH� THIS� IS� NO�
PROBLEM� FOR�THE�"MIGA�� 1RINT�QUALITY

IS�ACCEPTABLE� FOR�A� BUDGET���PIN� � �
CERTAINLY�BETTER�THAN� THE�4TAR�
MACHINES�AND�ON�A� PAR�WITH� THE�
$ITIZEN� PRINTERS�� 'OR� THE�MONEY�THIS� IS�
A� GOOD� LITTLE�ALL�ROUNDER�� �ALTHOUGH�A�
BIT�ON� THE� NOISY�SIDE�FOR�A� ��PIN
�
ESPECIALLY�WHILE�PRINTING�GRAPHICS�

'EATU RES��������������������� � � �� �
5HE�CONTROL� PANEL� IS�MORE� SHOW�THAN� USE��
ENVELOPE�PRINTING� IS�A� HANDY�FACILITY�

1 E RFO RM AN CE ������������ � � �� �
"CCEPTABLE�FOR�A�CHEAP���PIN� MACHINE�

# U ILD ���������������������������� � � �� �
(ENERALLY�GOOD�OVERALL
� BUT�THE�PAPER�
SELECTION� LEVER� IS�A� BIT�NAFF�

&ASE�O F�6 SE ���������������� � �� �
4IMPLE�TO�USE
� BUT�LIMITED�WHEN�MORE�
EXPERIENCE� IS�GAINED�

1 RIC E ���������������������������� � � �� �
"N�ADEQUATE�MACHINE�FOR�THE�MONEY�

r� * M � � � � � �

/OTHING� TO�WRITE�HOME�ABOUT
� BUT� IT�DOES�
CARRY�THE�&PSON� NAME�

&PSONkS�-2�����IS�A�GOOD�MACHINE
�BUT�*S�IT�REALLY�WORTH�THE�PRICE 

5HE�&PSON����� IS�A�COMPROMISE�
LYING� SOMEWHERE�BETWEEN�A� BUDGET�
���PIN� MACHINE�AND�A�MORE�
EXPENSIVE� HIGH� FLYER�� 5O� THIS�END
� THE�
MACHINE�SUPPORTS�A�VARIETY�OF�
FEATURES� NOT�FOUND�ON� THE�CHEAPER�
MACHINES�� � LIKE�SHORT�FORM� TEAR�OFF

AND� PUSH� TRACTOR
� PLUS�OPTIONS�SUCH�AS�
A� PULL� TRACTOR�AND�FONT�CARDS��5HIS� IS
�
PERHAPS
�WHERE�&PSON� HAS�DROPPED�
A� BLOOMER
� SINCE� THE�MACHINE�PITCHES�
IN�AT�AROUND� THE�SAME�PRICE�BRACKET�
AS�$ITIZEN�S�4WIFT���� 	WHICH� IS�ABOUT�
ANOTHER����QUID
� BUT� LACKS�MANY�OF

5HE�&PSON�-9����� IS�A� LOW�COST����
PIN�MACHINE�AIMED� FIRMLY�AT�
ENTRY�LEVEL� PRINTER�USERS�

5HIS�ESSENTIALLY�CHEAP�PRINTER� HAS�
A�SOLID� FEEL� � �UNTIL
� THAT� IS
�YOU�COME�
TO�SWITCH� FROM� TRACTOR�TO�SINGLE�SHEET�
FEED��5HIS�PLASTIC� LEVER�FLEXES�SO�
ALARMINGLY� IN� USE� THAT� IT�APPEARS� TO�
BE�CONSTANTLY�THREATENING� TO�SNAP�
CLEAN�OFF�� *N� ALL� FAIRNESS
�MODERN�
PLASTICS�CAN� PROBABLY�WITHSTAND� THIS�
TYPE�OF�STRESS�� �BUT�IT� LOOKS�BAD�

*NITIAL� SETUP� IS� PROVIDED� BY�%*1�
SWITCHES�TUCKED�AWAY� IN� THE�SIDE�OF�
THE�MACHINE
� AND�AFTER�THAT�MANY�
FUNCTIONS�CAN� BE�PERFORMED� IN�
SOFTWARE�OR� BY�&PSON�S�4ELEC5YPE�
CONTROL� PANEL��5HE�DOWN� SIDE� IS� THAT�
THE�USUAL� -&%�DISPLAY�HAS�BEEN�
REPLACED� BY�A� BELL� FUNCTION�� 	-&%S�ARE�
ONLY�USED� FOR�1OWER
�ON�LINE�AND�
PAPER�OUT�
�5HIS� IS�0,�FOR�SETTING�
TYPESTYLE�BUT�A� BIND�WHEN�YOU� NEED�A�
QUICK� REMINDER�WHICH� FONT� IS� IN� USE�

� !, !2 � & � 
��� �  � � # ' - ,
$ ITIZE N � 
���

RATED�AS�lA�WORTHY�CHOICEm �5HE�$ITIZEN����%��A�BUDGET�MACHINE

$ITIZEN�S� ���%� IS�THE�ONLY�TRUE�
BUDGET����PIN� PRINTER� IN� THIS� TEST�TO�
OFFER�FACILITIES� LIKE� PAPER�PARKING�AND�
BOTTOM� FEED�

3EFLECTING� THE� LOW�PRICE
� THE
L���%� IS�A� BIT�THIN�ON� THE�GROUND

WHEN� IT�COMES�TO� FANCY�FEATURES� LIKE�A�
MASSIVE� RANGE�OF�INTERNAL� FONTS
� CLEVER�
PROGRAMMING� AND�SELECTABLE�TRACTORS��
*NSTEAD
�$ITIZEN� HAS�BUILT�A�MACHINE�
WHICH� HAS� JUST�THOSE�FEATURES�YOU�
REALLY� NEED�� �PAPER�PARK
� OPTIONAL

BOTTOM� FEED�AND
� MORE� IMPORTANT�THAT�
��� PIN� HEAD��5HE� RESULT�IS�A�STURDY
�
EASY�TO�USE�WORK�HORSE�THAT�FEELS� LIKE�
IT�CAN�DELIVER�THE�GOODS�

4ETTING� IT�UP� IS�A� DODDLE��5HE�
DOCUMENTATION� IS� PRETTY�SPARSE�BUT�
THIS�MACHINE� IS� REALLY�SO�SIMPLE� TO� USE�
THAT�IT�CAN� BE�ASSEMBLED�AND�
MASTERED� IN�A� COUPLE�OF�MINUTES�

'EATURES�SUCH� AS� PAPER�PARKING�
AND� THE�QUIET�MODE� HAVE�BEEN�
INCORPORATED� INTO�THE�PRINTER�� *N�EFFECT�
YOU� END�UP�WITH�A�MACHINE�WHICH� IS�
AS� RELIABLE�AND�EASY�TO�USE�AS�EITHER�
OF�THE�4WIFTS�YET�AS�AFFORDABLE�AS�A�
GOOD� �� PIN�� 1RINT�QUALITY� IS�VERY�GOOD�
ALTHOUGH� THE�MACHINE� IS�A� LITTLE�SLOWER�
THAN� ITS�MORE�POWERFUL� BROTHER�� *F�YOU�
NEED�A� NO� FRILLS�MACHINE�WITH� THE�GUTS�
TO�WITHSTAND�EVERYDAY�USE
� AND�
DELIVER�THE�PERFORMANCE�WHEN�YOU�
DEMAND� IT
� THIS� IS�A�WORTHY�CHOICE�

=IHNCHO?>�IH�J;A?���

�� ".*("�4)011&3�o � *446&���o �"6(645� ����

'EATU RES������������������������ � �� �
/OT�A� LOT
� BUT�THAT�S�NOT�WHAT�YOU�ARE�
PAYING� FOR���

1 E RFO RM AN CE ������������ � � �� �
&XCELLENT�� �WHAT�MORE�CAN� *� SAY 

# U ILD ���������������������������� � � �� �
+UST�LIKE�THE�TWO�4WIFT�MACHINES�� �VERY�
GOOD� INDEED�

&ASE�O F�6 SE ���������������� � �� �
5HEY�DON�T�REALLY�COME�MUCH�SIMPLER�THAT�
THIS�ONE�

1 RIC E ���������������������������� � � �� �
0NE�OF�THE�CHEAPEST�HIGH�PERFORMANCE�����
PIN�ENGINES�AROUND�

o .
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�1LEASE�ALLOW���WORKING�DAYS�FOR�
CHEQUE�CLEARANCE�� 4UBJECT�TO �AVAILABILITY
� DESPATCH� IS�NORMALLY�
W ITH IN� �� � HOURS�OF� RECEIPT�O F�CLEARED�PAYMENT�
% & - *7 & 3 : �$ ) "3 ( & 4 �� 6,�.AINLAND� 	NO T�)IGHLANDS

4MALL� COMSUMABLES� � � %ESPATCHED�BY�POST
� PLEOSE�CHECK�
SOFTWARE� ITEMS� CHARGES�WHEN�ORDERING
0THER�ITEMS
� EXCEPT�LOSERS� /EXT�DAY�COURIER�SERVICE
�_�� �PER�BOX�
-ASER�PRINTERS� /EXT�DAY�COURIER�SERVICE
� _�����
0FFSHORE�AND� )IGHLANDS� /ORMOL� RATE�PLUS�_���� �7"5�PER�BOX�
*N�ADDITION�WE�OFFER�THE�FOLLOWING�EXPRESS�SEN�ICES�
4ATURDAY�DELIVERIES� /ORMOL� RATE�PLUS�_����� �7"5
SURCHARGE�PER�BOX�

*� �OM� TO� �AM�NEXT�DAY�
* � SURCHARGE�PER�BOX�
* �"M� NEXT�DAY

/ORMOL� RATE�PLUS�_���� 7"5
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5EN�M�S��������������������������������������������������������_�����
26*$,+0:�50145"3����978<I�B53?==5>454�
5WO�FIRE�BUTTONS
�"�F�SLOW�MOTION
���M�S

SEE�THROUGH�BODY����������������������������������������� _�����
26*$,+0:�.&("#0"3%�
'OUR�FIRE�BUTTONS
���M�S
�"�F�SLOW�MOTION
�
STOP�WATCH
�COUNTDOWN���������������������������������_�����

#*2/*

#: �1 ) 0 / &
4IMPLY�CALL� OUR�HEAD� OFF ICE� QUOT ING�YOUR�
"CCESS�7ISA� NUMBER �ON

(ED�!H@�������������
.8J������������

�O�F<HIED8BBO�:8BB@D>�8J�
EKH�.J�)<EJI�EH�#<HJ=EH;� .?EF

+,�&�',+  �*,�'*�

���3AILWAY�4T��
8ARREN�1LACE�
)ERTFORD
�)ERTS��

5EL�������������

��1RIORY�.ALL

4T�/EOTS
�$AMBS�

5EL�������
������

�4�+*./
.AKE�CHEQUES
�BUILDING�SOCIETY�DRAFTS�OR�
POSTAL�ORDERS�PAYABLE�TO�

�EMB@D>��ECFKJ<HI
� '$1 -4��3)�+;CHF;H>��GIMN�;L?;M	
1LEASE�ADD�_��COURIER�DELIVERY�FOR�ORDERS�OVER�
_���
� ADD�_��P�P�FOR�ORDERS�UNDER�

u u u u u u u u u u u u u �

%-*"�!*3 �1#04'!#
J�u���DAY�MONEY�BACK�GUARANTEE� IF�NOT�COMPLETELY�SATISFIED �
J �u����DAY�EXCHANGE�FOR�NEW�POLICY�SHOULD�A�FAULT�OCCUR�
� � � �� YEAR�GUARANTEE�GIVING�'3&&�COLLECTION�AND�DELIVERY�
J � SERVICE�SHOULD�A�FAULT�OCCUR
*�u�&XCLUSIVE�GOLD�CARD�WITH�PERSONAL�MEMBERSHIP�NUMBER�
�� ENTITLING�YOU�TO�SPECIAL�OFFERS�
*�� �"LL� THIS�FOR�A�NOMINAL�_���PER�ITEM�OVER�_���

u/&8 ��+'�/$)0(���-��. -1$� �	) 2	
���FF�NB?�<?H?@CNM�I@�NB?�MO==?M@OF�AIF>�=;L>�M?LPC=?��;<IP?	�
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8ITH�A�GROWING�REPUTATION�FOR��PUTTING�THE�
CUSTOMER�FIRST� 8E�INTEND�TO�SATISFY�MANY�MORE�
CUSTOMERS�FOR�YEARS�TO�COME�

*�u�5&$)/*$"-�4611035�0/�4*5&�
&/(*/&&34
&MPLOYING�OVER����SPECIALIST�STAFF
�WE�ARE�
EQUIPPED�TO�DEAL�WITH�THE�MAJORITY�OF�QUERIES�

\�u�'6--�5&45*/(�130$&%63&
"LL�COMPUTER�HARDWARE�IS�TESTED�PRIOR�TO�DESPATCH
�
PROVING�%OWLINGS�COMMITMENT�TO�CUSTOMER�CARE
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-$)"�0.�� !*- �*-� -$)"�/*��# �&�./*�&.��)���0-- )/�+-$� .�

�*&$���������0" �"����COMPUTER
�MOUSE
�TV�MODULATOR
�MANUALS
�8ORKBENCH
�ETC�SUPPLIED��BARE��WITH�NO�GAMES�
SOFTWARE�� �450$,4�7&3:�6.*5&%���40�)633:��

�*&$���0,,���0"��*��"����COMPUTER�WITH�EXTRA����,�RAM�EXPANSION
�MOUSE
�TV�MODULATOR
�MANUALS��8ORKBENCH
�
ETC�SUPPLIED�BARE��WITH�NO�GAMES�SOFTWARE��� �063�3".�&91"/4*0/4��%�$ % * �*/7"-*%"5&�:063�8"33"/5:��

�*&$��������01/��"�������K�COMPUTER
�MOUSE
�TV�MODULATOR
�MANUALS��8ORKBENCH
�ETC�SUPPLIED�WITH����GREAT�
SOFTWARE�TITLES�	SEE�"����.#�"453"�PACK�BELOW�FOR�DELAILS


�*&$���0.,��*���01/��"MIGA�"����COMPUTER�����,�3AM�EXPANSION�WITH�CLOCK�AND�BATTERY�BACK�IP
�MOUSE
�TV�
MODIIATOR
�MANUALS
�8ORKBENCH�ETC�DISKS
�PLUS�THE�"453"����GAMES�PACK�INDUCING�THE�FOLLOWING�GAMES��%ATASTORM
�%UNGEON�2UEST�&�
.OTION
�(RAND�.ONSTER�4LAM��,ID�(LOVES��1OWERPLAY
�37'�)ONDA�4HUFFLE�1UCK�$AFE��4OCCER�AND�5OWER�OF�#ABEL

+"4 � �*&$�������-� (0� �� �F; �F; �F; �F;
�*&$����0,,���0" �"����� COMPUTER�WITH���X����m�
���K�DISK�DRIVES�BIILT�IN
�AND�A�MOUSE��5HE�"�����BASE�PACK�IS�SUPPLIED�
WITH�NO�SOFTWARE� _������ _������ _������ _�������

�*&$���&0,,�0,#14�/"�CONSISTS�OF�"�����BASE�
PACK�AND�1LATINUM�8ORKS
�%�1AINT��
�1OPULOUS
�4IMM�$ITY
�#ATTLE�$HESS
�
5HEIR�'INEST�)OUR�AND���BOOKS

_������ _������ _������ _�������

�*&$����������0" ���*��CONSISTS�OF�"�����BASE�
PACK�AND�FITTED���MB�AUTO�BOOTING�HARD�DISK�DRIVE� _������ _������� _������� _�������

�*&$��������0,#14�/"���*��CONSISTS�OF
"�����SOFTWARE�PACK�AND�FITTED���MB�AUTO�BOOTING�HARD�DISK�DRIVE� _������ _������� _������� _�������
�*&$����������0" ����*��CONSISTS�OF�"����
BASE�PACK�AND�FITTED����MB�AUTO�BOOTING�HARD�DISK�DRIVE� _������� _������� _������� _�������

�*&$��������0,#14�/"����*��CONSISTS�OF
"�����SOFTWARE�PACK�AND�FITTED����MB�AUTO�BOOTING�HARD�DISK�DRIVE� _������� _������� _������� _�������

� 9 9 ; I I E H?; I

"�������,�RAM�UPGRADE���CLOCK� _�����
"������.B�RAM�UPGRADE� _�����
"������.B�HARD�DISK�DRIVE� _������
&XTERNAL������%ISK�%RIVE� _�����
(OLDEN�*MAGE�)AND�4CANNER� _������
"MIGA�4TEREO�4CART�-EAD� _�����
"MIGA������.KLL�-EAD� _�����
.OUSE�.AT� _���

� 
 � $ �+ 7 C � . F = H7 : ; �

M ?J> � � BE 9 A
8E�ARE�NOW�STOCKING�THE�NEW�1305"3�
���,� 3".� 61(3��&� 8*5)� $-0$,�
5HE�NEAT
�COMPACT���CHIP�DESIGN�COMES�
COMPLETE� WITH� BOX� INSTRUCTIONS� ON�OFF�
SWITCH�AND�A�FULL����MONTH�WARRANTY�

1305"3����,�'IAM�WITH�CLOCK� _�����

1305"3�ARE�ONE�OF�THE�LEADING�45�HARDWARE�
MANUFACTURERS�� 5HEY� ARE� NOW� EXTENDING�
THEIR� RANGE� OT� PERIPHERALS� *NTO� THE� "MIGA�
MARKET�� "S� 0''*$*"-� 1305"3� %*453*#65034
�
WE� ARE� PLEASED� TO� OFFER� YOU� THEIR� RANGE
�
INCLUDING� THE� NEW� ���,� RAM� UPGRADE� AS�
ABOVE�� "LSO� COMING� SOON� �� "��� � )ARD�
%RIVES� 	BETTER� LOOKING� THAN� THE� "���� *�
� IN�
VARYING�SIZES�FROM���.#�TO���.#�AND� �����A�
ULTRA�LOW�PRICE�COLOUR�MONTIOR����
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�����3 @ C �4B16D
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$ITIZEN�4WIFT����� 	@ 9> ���
�3 @ C �4 B1 6D �� � �3 @ C �$"'�� _������
$ITIZEN����%��
 � 	@ 9> �����3 @ C �4 B1 6D �� � �3 @ C �"'�� _������
$ITIZEN�4WIFT�����
�	@9>
���
�3 @ C �4 B1 6D �� � �3 @ C �"'�� _������
(TIZEN�4WIFT���9��
�	@9>������31 BB9175 �F5BC9?> �? 6 �)G 96D
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4TAR�-$���.ONO���	@9>
�����3 @ C �4 B1 6D �� � �3 @ C �$"'�� _������
4TAR�-$����$OLOUR���	@9>������3 @ C �4 B1 6D �� � �3 @ C �$"'�� _������
4TAR�-$������.ONO��
�	@9>
�����3 @ C �4 B1 6D �� � �3 @ C �"'�� _������
4TAR�-$�������.ONO��
�	@9>��
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4TAR�-$�������$OLOUR��
�	@9>
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�����WITH�"MIGA�CABLE� _������

� � � �".*("�"�����0/-:�� � �

"MIGA�"��������.B�3AM�#OARDS��
1OPULATED�WITH��.B� _�������
1OPULATED�WITH��.B� _�������
1OPULATED�WITH��.B� _������

"MIGA�"�������"UTO�BOOTING�2UANTUM�
HARDDISK�DRIVES�
	'3&&�FITTING�WHEN�BOUGHT�WITH�AN�
"����

��.B�WITH�CONTROLLER� _�������
���.B�WITH�CONTROLLER� _������
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"LL�PRICES�INCLUDE�������7"5�AND�FREE�6,�DELIVERY�"VERAGE�� � � �DAYS
�UNLESS�OTHERWISE�STATED��"LL�PRICES�� �SPECIFICATIONS�� �SPECIAL�*�
OFFERS�ARE�SUBJECT�TO�CHANGE�WITHOUT�NOTICE��(OODS�USUALLY�DESPATCHED�SAME�DAY�WHEN�CLEARED�PAYMENT�IS�RECEIVED�BEFORE� *�

�PM�1ERSONAL�CHEQUE�CLEARANCE�TAKES���DAYS��1LEASE�MAKE�CHEQUES�1�0�S�OUT�TO�##5�13*$&4�.AIL�ORDER�ONLY��/O�CALLERS�PLEASE��
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5HE�/&$�1 INW RITE R�1���S�STYLING�
IS� PLEASING
� IF�A� LITTLE�BULBOUS
�WITH� THE�
MULTI�FUNCTION� CONTROL� PANEL� SLIGHTLY�
INDENTED� IN� THE� FACIA� GIVING�WAY�TO�
THE� ROUNDED�EDGES�OF�THE�BOX�� 5OP�
LEFT
� THE� PAPER�FEED�AND� THICKNESS�
SELECTION� LEVERS�AFFORD�EASY�ACCESS
�
YET�FEEL� SOLID�WITHOUT�BEING�OVERLY

"80- 
�FC<@:�E;8�BCA7F6E<A@�A9�E;<D�4CE<6>8�4>?ADE�

8G8CJ�BC<@E8C�?4@F946EFC8C�<@�E;8�-#�H4D�
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C8G<8H
��AC�E;8�C86AC7��E;AD8�94<><@:�EA�
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BULKY�� 1APER� LOADING� IS�SIMPLE� THANKS�
TO� THE�MODERN
� BAIL�ARM� FREE�DESIGN�
AND�EXTRA� PAPER�GUIDE�BUILT� IN� TO� THE�
HEAD�CARRIER�

$ONFIGURING� THE�PRINTER�FOR�USE� IS�
PERFORMED�WITH� A�MENU�BASED� SYSTEM�
BUILT� IN� TO� THE�MACHINE�S�OWN�
FIRMWARE��5HIS� IS�DEFINITELY�SIMPLER�
	AND�MORE�POWERFUL
� THAN� THE�MORE�
CONVENTIONAL� TECHNIQUE�OF�SETTING� %*1

SWITCHES
� BUT�TENDS� TO�BE�A�MESSY�
BUSINESS��5HE�MENU� IS� LONG
�WITH�
CHANGES� BEING�ECHOED� TO� THE�
PRINTOUT�� 5HE� IDEA�WORKS�WELL�ONCE�
YOU�GET�USED� TO� IT
� AND� THANKFULLY�THE�
DEFAULT�FACTORY�SETTINGS�ARE�ENOUGH� TO�
GET�YOU� STARTED�� )OWEVER
� *�WAS� LEFT�
REMINISCING� ABOUT�DAYS� LONG� PAST�
WHEN�WE�ALL�WORKED�AT�TELETYPES�AND�
7%6S� 	MONITORS
�WERE� LUXURIES�WE�
COULD�ONLY�DREAM�OF�

5HE�MANUAL� IS�ABOUT�PAR�FOR�THE�
COURSE
� NO�BETTER�AND� NO�WORSE� THAN�
ANY�OF�THE�OTHERS� *�VE� SEEN��5HE�
ILLUSTRATIONS�ARE�CLEAR�AND�CONCISE� BUT�
A� LITTLE�MORE�DESCRIPTION�WOULD� HAVE�
BEEN� USEFUL� IN� SOME�AREAS�� 'OR�ONCE
�
THOUGH
� IT�WOULD� BE�MARVELLOUS� TO�
HEAR� FROM�A�MANUFACTURER�WHO�HAS�
HEARD� OF�SOMEONE�OTHER�THAN� *#.��
5HIS� RAP�ON� THE�KNUCKLES
� INCIDENTALLY
�
APPLIES� TO�EVERYONE� FEATURED� HERE�� �
NOT� JUST�/&$�

*N� USE
� THE�1���DELIVERS� JUST�THE�
SORT�OF�PERFORMANCE�YOU�MIGHT�EXPECT�
FROM�A�GOOD�QUALITY����PIN�MACHINE�
AT�A� PRICE�YOU�MIGHT�REASONABLY�
EXPECT�TO�PAY�FOR�A� COLOUR���PIN��
)ERE
� AREAS�WHERE� SOLID� RELIABLE�
DESIGN� HAS�GIVEN�WAY�TO� LUXURIANT�
LOOKS�COME�TO� THE� FORE�� /OT�ONLY�WAS�
THE�1���ONE�OF�THE�QUIETEST�MACHINES�
TESTED
� IT�DELIVERED�GOOD�QUALITY�
OUTPUT� IN� A�SHORT�TIME��"NOTHER�PLUS

+ " � - &+4 / &1"/ � - � �

/&$kS�1����GOOD�QUALITY�OUTPUT�FROM�A�GOOD�QUALITY�MACHINE�

POINT�WAS� THE� USER�CONFIGURABLE� BUFFER�
SIZE
�WHICH�ENSURED� THAT�THE�"MIGA�
DID� NOT�START� ITS� INFAMOUS� �1RINTER� IN�
TROUBLE�� SONG�AND�DANCE�ACT�

*F�NITS� HAVE� TO�BE�PICKED�WITH� THE�
1��
� THE�ONLY�OBVIOUS� FLAW� LIES�WITH�
THE� TRACTOR�FEED��5HERE� IS�NOTHING�
WRONG�WITH� THE� TRACTOR� UNIT� ITSELF
� BUT�
SWAPPING� FROM� PUSH� TO�PULL� TRACTOR� IS�
FIDDLY�AND�GETTING� BACK�AGAIN� IS�A�
NIGHTMARE�� 5HE�PROBLEM� LIES�WITH� THE

5 )&� # &/ $ ). "3 ,4 � o �5 )&� # &/ $ ). "3 ,4 � o � 5 )&� # &/ $). "3 ,4

8E�VE�ALL� SEEN� THEM��5HOSE�EXAGGERATED�CLAIMS�GIVEN�
BY� PRINTER�MANUFACTURERS�AS�TO�HOW�FAST�THEIR�MACHINES�
ARE��5O� SEE�HOW�WELL� THE�PRINTERS�ON� TEST�PERFORMED
� *�
TESTED� THEM�WITH�A� SIMULATED
� REAL�WORLD� THROUGHPUT�TEST��
5HIS� INVOLVES� SENDING�EACH� PRINTER�A� TEXT�FILE�CONSISTING�OF�
A� KNOWN�NUMBER�OF�CHARACTERS�AND�TIMING�HOW� LONG� THE�
PRINT� RUN� TAKES�

5O�GET�REALISTIC� FIGURES
� EACH� PRINTER�WAS� FORCED� TO�
PRINT�A�COMPLETE� LINE� 	���CHARACTERS� PLUS�A� LINE� FEED
� SO

THE�HEAD�HAD� TO�MOVE�THE�MAXIMUM�DISTANCE�WITHOUT�
BOUNCING�AGAINST�THE�STOP��5HESE�FIGURES� REFLECT�THE�SORT�
OF�PERFORMANCE�YOU� CAN� REASONABLY�EXPECT�TO�ACHIEVE��
/OTE
� MANY�MACHINES�PRINT�SLIGHTLY�FASTER� IN�ELITE�PITCH�
	��CPI
�� 5O�GET�GOOD�OVERALL� PERFORMANCE
�WITHOUT�TOO�
MANY�FIGURES
� THESE� RESULTS�ARE�BASED�ON�AVERAGES�
BETWEEN� PICA� 	L0CPI
� AND�ELITE��5IMING� STARTS�FROM� THE�
MOMENT�THE�MACHINE�STARTS�PRINTING
� AND� STOPS�WHEN� THE�
LAST�CHARACTER�IS�OUTPUT�
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�� 4ECONDARY�RESULTS� FOR� -$�����AND�4WIFT���ARE�BASED�ON� THE� HIGH�SPEED�DRAFT�OPTION�AVAILABLE� FROM� THE�PANEL�

$14�$HARACTERS�1ER�4ECOND� 	TYPICAL

1-1.�1RINTED�-INES�1ER�.INUTE� 	WORST�CASE

. . . + � 1RINTED�1AGES�1ER�.INUTE� 	WORST�CASE


RELEASE�MECHANISM�WHEN� THE�UNIT� IS�
FITTED� FOR� PULL� TRACTOR�� 0NCE�ENGAGED�
IN� PULL� POSITION
� IT�HOLDS�ON� TIGHTER�
THAN�A�ONE�ARMED� TRAPEZE�ARTIST��
3EMOVING� IT� INVOLVES�FLEXING� THE�
PLASTIC� SO�MUCH� IT� LOOKS� IN� DANGER�OF�
SPLITTING� � �DEFINITELY�NOT�FOR�THE� FAINTd
HEARTED��5HANKFULLY
� THIS� IS�SOMETHING�
FEW�USERS�WILL�WANT�TO�DO�ON�A�
REGULAR�BASIS�

"LSO
� THE�CONTROL� PANEL� IS� BASED�
ON� TOUCH�SENSITIVE�BUTTONS�� �MORE�THE�
SORT�OF�THING� *�WOULD�EXPECT�TO�SEE�ON�
A� BUDGET�PRINTER
� NOT�ONE�THAT�EXUDES�
QUALITY� LIKE� THIS�ONE�� 4OME�WOULD�
ARGUE�THAT�THERE� IS� NOTHING�WRONG�
WITH� THESE
� INDEED
� THEY�MAY�BE�
PREFERABLE� TO� �REAL�� BUTTONS��"T�THE�
END�OF�THE�DAY
� THIS� IS�MORE�PERSONAL�
TASTE
�AND� *� PREFER� BUTTONS�

$AVEATS�ASIDE
� THE�1��� IS�A�
GOOD
� SOLID� PRINTER�WHICH� SCORES�
HIGHLY�ON�QUALITY�AND� ROBUSTNESS��
"LTHOUGH� THE�STYLING� IS�A� LITTLE�DATED
� IT�
SHOULD�ENJOY�A� LONG� AND� USEFUL� LIFE�
AND� IS�ONE�MACHINE� *�WOULD�HAPPILY�
MAKE�A�SPACE�FOR� IN�MY�OFFICE�

=IHNCHO?>�IH�J;A?���

 % "  ( , 2 1
/&$� - &+4 / &1 "/ � 1��
'EATURES��������������������� � � �� �
1LENTY�OF�FONTS�AND�CLEVER�FIRMWARE�GIVE�
IT�AN�EDGE�

1 E RFO RM AN CE ������������ � � �� �
4UPERB�OUTPUT�AND� RESPECTABLE� SPEED� IN�
ALL�MODES�

# U ILD �roo�hoo�oocooooooooooo�� � �� �
(ENERALLY�EXCELLENT
� EVEN� IF�THE�STYLING�
LOOKS�DATED�

&ASE�O F�6SE�ooh�rcc�ho�r���� �� �
.ENU�DRIVEN� CONFIGURATION� IS�MESSY�

1 RICE ���������������������������� � � �� �
:OU�GET�WHAT�YOU� PAY�FOR�AND�YOU�GET�A�
LOT�FOR�THE�MONEY�

o���
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5HE�-$����� IS�ONE�OF�4TAR�S�NEW�
RANGE�OF�MACHINES�� 6NLIKE� THE�OLDER�
MODELS
� THE���PIN�VERSION�OF�THE� -$��
����COMES�AS�A� COLOUR�MACHINE�AS�
STANDARD� � �ALTHOUGH� IT�DOES�TAKE� THE

CHEAPER�BLACK� RIBBONS� FOR�GENERAL�
PURPOSE�USE��5HE����PIN�MACHINE
�
ALTHOUGH� SIMILAR� IN� LOOKS�AND�SLIGHTLY�
IMPROVED� SPECIFICATION
� IS�SUPPLIED� AS�
EITHER�COLOUR�OR�MONOCHROME�

*N� USE� THE�MACHINE� IS�DELIGHTFULLY�
QUIET�� �NOT�MUCH� LOUDER�THAN� THE� FAN�
NOISE�EMANATING� FROM� MY�"����HARD�
DISK�� )OWEVER
�WHEN� PUT�TO� THE� TEST�
THE�MACHINE�WAS�DISAPPOINTING� IN�
TERMS�OF� RAW�PERFORMANCE��:OU� CAN�
JUDGE�THIS� FOR�YOURSELF�BY� LOOKING� AT�
THE� TEST�FIGURES�� �BUT�THIS�OTHERWISE�
SUPERBLY�ENGINEERED� MACHINE� HAS�
BEEN� LET�DOWN� BADLY�BY� LOUSY�PRINT�
SPEED�� (IVEN� THAT�THIS� IS�A�MACHINE�
WHICH�GLIBLY�PROMISES����CPS� IN� DRAFT�
MODE
� *�WAS�AMAZED� TO�DISCOVER� JUST�
HOW�SLOW� IT� REALLY�WAS�

"T�THE�END�OF�THE�DAY
� THE�
DECIDING� FACTOR�ON�WHICH� PRINTER�
PERFORMS�BEST� IS� THE�OVERALL� PRINT�
QUALITY�� �AND� IT� IS� HERE�WHERE�4TAR�
HAS�CONSISTENTLY� LET� ITSELF�DOWN�� 5HE�
OUTPUT�QUALITY�� �EVEN�WITH�A� NEW�
RIBBON�� � IS� FAR�TOO�GREY�AND� LIGHT�� THIS�
IS�SOMETHING�WHICH�4TAR�REALLY�NEEDS�
TO�ADDRESS� IF� IT�WANTS� THE� -$����� TO�
BE�A�SERIOUS�COMPETITOR� IN� THE�MARKET�

'EATU RES��������������������� � � �� �
/ICE�SET�OF�FONTS�� �CLEAR�CONTROL� PANEL�

1 E RFO RM AN CE ������������ � � �� �
3ATHER�SLOW��OUTPUT�ERRS�TOO�MUCH�ON� THE�
GREY�SIDE�

# U ILD ���������������������������� � � �� �
4UPERB
� JUST�WHAT�*�D�EXPECT�FROM�4TAR�

&ASE�O F�6 SE ���������������� � �� �
4IMPLE� IN�DAY�TO�DAY�USE��A� LITTLE�HARDER�FOR�
SPECIAL� FEATURES�

1 RICE ���������������������������� � � �� �
3EASONABLE�PERFORMANCE
� ESPECIALLY�
CONSIDERING�THE�PRICE�

���
��
6SUAL�4TAR�QUALITY
�MARRED� BY� LOW�SPEED�

�  � � # ' - , �
4 TA R � - $ �� �

'EATU RES��������������������� � � �� �
(OOD� FONT�SET��EASY�TO�GET�GOING��5HE�
�QUIET�� FEATURE� IS�USEFUL�

1E RFO RM AN CE ������������ � � �� �
$LEAR�CHARACTERS�AND�GOOD�BLACKS�

# U ILD ����������������������������� � �� �
&XCELLENT�

&ASE�O F�6 SE ���������������� � �� �
"�LITTLE�QUIRKY�AT� FIRST�� BUT�NOT�BAD�ONCE�
YOU�RE�ACCUSTOMED� TO� IT�

1 RICE ����������������������������� � �� �
0,�FOR�WHAT�YOU�GET
� BUT�NOT�A�PARTICULARLY�
FABULOUS� BARGAIN�

 ����� ���
��
4OLID�AND� RELIABLE�� �A�GOOD�CHOICE�

5HE�-$���� IS�VERY�EASY�TO�USE�� IT�HAS�
PROPER�BUTTONS�ON� THE�CONTROL� PANEL
�
FOR�STARTERS�� 'OUND� HERE
� TOO
� IS�THE�
NEW� �QUIET�� FEATURE�WHICH� REDUCES�
NOISE� LEVELS�BY�ABOUT�HALF�

0NE�STRANGE� FEATURE� IS� THE�WAY�
THE� BAIL�ARM� IS�DRIVEN� AUTOMATICALLY�
BY�THE�MACHINE�� *N� OTHER�WORDS
�WHEN�
PAPER� IS� BEING� AUTO�LOADED
� THE� BAIL�
ARM� FLIPS� FORWARD�OUT�OF�THE�WAY
�
POPPING� BACK�WHEN� THE� LOAD� IS�
COMPLETED�� 5HIS� IS� FUN� TO�WATCH
� IF�A�
LITTLE�DISCONCERTING� AT�TIMES�� �
ESPECIALLY� IF�YOU�RE� USED� TO�MANUAL�
OPERATION��$ERTAINLY
� THE� FIXED� ROLLERS�
FOUND�ON� MOST�OF�THE� LATEST�DESIGNS�
ARE� FAR�MORE� RELIABLE�AND� LESS� PRONE�
TO� PAPER� JAMS�

-IKE�ALL� THE�4TAR�MODELS
� THE� -$����
IS�DEAD�EASY�TO�USE�AND� TO�GET�TO�
GRIPS�WITH�� 5HE�DOCUMENTATION� IS�
AVERAGE
� THE�CONTROL� PANEL� A�CINCH�

1RINT�QUALITY� IS� FAIR�� NOT�THE�BEST�OF�
THE����PIN�ENGINES
� BUT�NOT�THE�WORST�

4 5 " 3 � $�	��

EITHER� 	ALTHOUGH
� TO�BE�FAIR
� MOST�OF�
THE����PIN� MACHINES�PRODUCE�VERY�
SIMILAR�OUTPUT�QUALITY
�� 5HE�MACHINE�
TESTED� BEST� IN� TERMS�OF�PURE�
THROUGHPUT
� AT� JUST�OVER�HALF�A� PAGE�
PER�MINUTE� IN� /-2�

0VERALL
� THE� -$���� IS�A�GOOD
�
SOLID� PRINTER� 	HAVEN�T� *� SAID� THAT�
BEFORE 
� WHICH� SHOULD� KEEP�ON�GOING�
LONG�AFTER�SOME� HAVE�PROVED� THAT�
THERE�S�MORE�TO�.5#'� FIGURES�THAN�
MEETS� THE�EYE�

� !, !2 � & � + / !� , � ��

5HE�4WIFT����HAS�GOOD�QUALITY�OUTPUT�BUT�A�CONFUSING�CONTRO L� PANEL

5HE�4W IFT���� LOOKS�AT�FIRST�GLANCE�
JUST� LIKE�A� ���PIN� VERSION� OF�THE�4WIFT�
��� *NDEED
� MECHANICALLY
� LITTLE� HAS�
CHANGED� BETWEEN� THE� TWO�MODELS�� �
SO�ANY�PROBLEMS�ADVANTAGES�
HIGHLIGHTED� FOR�THE�4WIFT���ALSO�APPLY�
HERE�

5HE�MAJOR�CHANGE� IS� THE�DUAL�
FUNCTION� CONTROL� PANEL��5HE�%*1�
SWITCHES�FOUND� IN� THE�CHEAPER�
MACHINE� HAVE�BEEN� REMOVED� TO�MAKE�
WAY�FOR�EXTRA� FONT�CARDS�� AND�DEFAULT�
SETTINGS�NOW�HAVE�TO�BE�PROGRAMMED�
THROUGH� THE�CONTROL� PANEL�� 0NCE

AGAIN
� THE�DEFAULT�SETTINGS�ARE�GOOD�
ENOUGH� TO�GET�STARTED�WITH
� BUT�
CHANGES�ARE� INITIALLY�EXTREMELY�TRICKY�
TO�MAKE�� 5HERE� IS� NO�DOUBT�THAT�THE�
FIRMWARE�AND� ELECTRONICS� BEHIND� THIS�
DESIGN� ARE�SUPERBLY�CLEVER�BUT�THEY�
ARE�ANYTHING� BUT�INTUITIVE�� *N� FACT
� THE�
MENU� SYSTEM�EMPLOYED�ON� THE�4WIFT���
IS� FAR�EASIER�TO� USE�AND�A�DARNED�
SIGHT�MORE�FRIENDLY�

1RINT�QUALITY� IS�VERY�GOOD�� �AS� IT�
SHOULD� BE�� �AND� THERE� IS� LESS�
EVIDENCE�OF�BANDING�ON�GRAPHIC�
DUMPS� THAN�WITH� THE���PIN� MODEL�� *N�
LETTER�QUALITY�MODE�TOO
� THE�$ITIZEN�
DELIVERS� THE�GOODS
� ALTHOUGH� THE�
RANGE�OF�FONTS� IS� NOT�AS�GOOD� AS� THE�
/&$� 1INWRITER�� 0PTIONAL� FONT�CARDS�
ARE�AVAILABLE� BUT�NONE�WERE�
AVAILABLE� FOR� THIS� TEST�� 5HE�4WIFT���� IS�
A� SUPERBLY�ENGINEERED�MACHINE� FOR�
THE�MONEY
� BUT� *� THINK�THAT�CONTROL�
PANEL� COULD� BE� IMPROVED�� � IT�REALLY� IS�
TOO�COMPLEX�

=IHNCHO?>�IH�J;A?���

�  � � # ' - ,
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'EATU RES��������������������� � � �� �
5HE� -$%�CONTROL� PANEL� IS�A� NEAT� IDEA�� �BUT�
HARD�TO�GET�USED�TO�

1 E RFO RM AN CE ������������ � � �� �
0N�A� PAR�WITH�THE� REST�OF�THE�BUNCH�� �
DARNED�GOOD�

# U ILD ���������������������������� � � �� �
-IKE� ITS� LITTLE� BROTHER
� EXCELLENT�� �WHAT�MORE�
CAN� *� SAY 

&ASE�O F�6 SE ���������������� � �� �
:EEEEEK��5ECHNOPHOBES�SHOULD�CERTAINLY�
AVOID�THIS�ONE�

1 RICE ���������������������������� � � �� �
"�GREAT�MACHINE�WITH�GREAT�PERFORMANCE�

���
��

/OT�QUITE�AS�GOOD�AS�THE�CHEAPER�MODEL
�
BUT���

��
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4TARkS�-$������ THE�PRIN T�QUALITY� LEAVES�SOMETHING�TO�BE�DESIRED�

5HE�4TAR�-$���� IS�SIMPLE�TO�USE
�FA IRLY �FAST
�AND�OFFERS�GOOD�QUALITY�



$�**!-��')!���

)��,�+!&%*

%&.��-�%�

�!���)�

*�-!%�*��
$''#��'*�, ��

/# � ��/�!'4 -. �
0)� �/��' � 1�'0 � !*-�(*) 4 �

/# � ��/�!'4 -� ��� � -�)" 
0UR�LOW�COST�HIGH�PERFORMANCE�4$4*�CONTROLLER���HARD�
DRIVE�UNITS�GIVE�YOUR�"MIGA�����REAL�POWER��4IMILAR�
STYLING�TO�THE�"�����PLUGGING�DIRECTLY�INTO�THE�
"MIGA�S�EXPANSION�SLOT
�THEY�ARE�AVAILABLE�WITH�OR�
WITHOUT�A�4$4*�DRIVE�INSTALLED��0PTIONAL�MAINS�POWER�
SUPPLY�AVAILABLE�BUT�RARELY�NECESSARY�IN�OUR�
EXPERIENCE��5HE�BUILT�IN�4$4*�INTERFACE�OFFERS�FAST
�
AUTOBOOTING�PERFORMANCE�	AUTOBOOT�DEFEATABLE�BY�
HOLDING�DOWN�MOUSE�BUTTON��AT�A�LOW�COST���IS�
COMPATIBLE�WITH�ANY�4$4*�DRIVE��*NSTALLATION�
INSTRUCTIONS���UTILITY�DISK�INCLUDED�����MONTHS�
WARRANTY��3EADY�FORMATTED� � � JUST�PLUG�IN���SWITCH

4$4*� */5&3'"$&� � � )"3%�%3*7&� )064*/(
0/-:������������������������������������������������������������_������
015*0/"-� ."*/4� 108&3�4611-:����������_�����
8*5)���MEG���MS�4$4*�DRIVE�FITTED����0/-:�_�������
8*5)���MEG���MS�4$4*�DRIVE�FITTED��� �0/-:�_�������
8*5)���MEG���MS�4$4*�DRIVE�FITTED��� �0/-:�_�������
8*5)����MEG���MS�4$4*�DRIVE���PSU����/-:�_�������
%RIVES�UP�TO����MEG�AVAILABLE��1�0�"��1LEASE�ASK�FOR�
SEPARATE�0ATAFLYER�LEAFLET��.ANAGING�YOUR�HARD�DRIVE�
IS�EASY�WITH�%*4,."45&3�ONLY�_������WHEN�
PURCHASED�WITH�ANY�%ATAFLYER�

/# � ��/�!'4 -� ���� � -�)" 
6SES�THE�SAME�4$4*�INTERFACE�CARD�AS�USED�IN�
0ATAFLYER����
�BUT�FITS�INTERNALLY��.OUNTING�HOLES�
DRILLED�FOR�MOST������4$4*�DRIVES��"VAILABLE�WITH�4$4*�
HARD�DRIVES�FITTED�AS�LISTED�BELOW��"LL�ARE�"UTOBOOTING
�
HAVE�FAST�ACCESS�TIMES
���ARE�SELF�PARKING��"N�
INSTALLATION���UTILITY�DISK�FOR�FORMATTING���PARTITIONING�
THEM�IS�INCLUDED��6PTO���4$4*�DRIVES�MAY�BE�
CONNECTED�TO�ONE�%ATAFLYER�CONTROLLER�CARD��3EADY�
FORMATTED� � �JUST�PLUG�IN���SWITCH�ON�
4$4*�*NTERFACE�CARD�LOT�"MIGA�������������������� 0/-:�_�����
4$4*�CARD�WITH���MEG���MS�4$4*�DRIVE0/-:�_�������
4$4*�CARD�WITH���MEG���MS�4$4*�DRIVE0/-:�_�������
4$4*�CARD�WITH���MEG���MS�4$4*�DRIVE0/-:�_�������
4$4*�CARD�WITH�LLLMEG� ��MS�4$4*�DNVE0/-:�_������
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0PTIONAL� ����DAY�&XPRESS�%ELIVERY�
_�����PER�ORDER�OR�_�����FOR�GUARANTEED�
NEXT�WORKING�DAY�
	6,�MAINLAND
� EXC�� 4COTTISH�)IGHLANDS
��
?'3&&�/&95�%":�%&-*7&3:�0 / ? �
- � 03%&34�07&3�_���� ? �
&910354�A�SPECIALITY� � � ADD�_�����FOR�
SURFACE�MAIL�OR�_�����FOR�AIRMAIL��
	$OMPUTERS
�MONITORS���PRINTERS�i
1LEASE�PHONE�FOR�CARRIAGE�CHARGES
�
50�03%&3�#:�."*-
�1)0/&�03�'"9�

[� �$"!#&���%#�&���
4IMPLY�QUOTE�YOUR�C�CARD�DETAILS
�NAME���
ADDRESS���YOUR�ORDER���LEAVE�THE�REST�TO�
US��:OU�ARE�NOT�CHARGED�UNTIL�THE�GOODS�
ARE�DESPATCHED��0R�SEND�CHEQUE�OR�10�
	PAYABLE�TO�53*-0(*$

�OR�CASH�
	SEND�CASH�BY�REGISTERED�POST
�
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�*-�� �*&$�� TO�PARALLEL�PRINTER�
APPROX� ���M�LONG��������������������������������������������� _����
�*-���*&$�� TO�PARALLEL�PRINTER�
APPROX��M�LONG�����������������������������������������������_�����
�*-���*&$�� TO�PARALLEL�ORMTER�
APPROX��M�LONG��������������������������������������������� _�����
*#�� ��WAY�MALE�TO�FEMALE�LEAD
�APPROX� ���M�_������
*#�� ��WAY�MALE�TO�FEMALE�LEAD
�APPROX����M�_������
**�� ���WAY�MALE�TO�MALE�LEAD
�APPROX� ����M���_�������
**����WAY�MALE�TO�MALE�LEAD
�APPROX����M��_�����
+*)�� /ULL�MODEM�LEAD�FOR�LINKING���"MIGA������_����
*)�� ���WAY�FEMALE�TO�MALE�MODEM�LEAD

APPROX����M��������������������������������������������������� _�����
*)�� ��WAY�FEMATE�TO�DIN�PLUG�MODEM�LEAD
i�STATE�MODEM����������������������������������������������_�����
*)��%ESIGNER�MODEM�LEAD���������������������������� _�����

1$� *� /$/'$)"
3&!",� 1&1)"/� �����DRIVES��� *MEG�REQUIRED
�_������
!")25"� 3&!",� �������������������������������������������_�����
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"GNUS�CHIPS��*T�ACCEPTS�ANY�������$MOS�%RAMS�IN�
�
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ADAPTOR�INVALIDATES�THE�COMPUTERS�WARRANTY��
$OMPREHENSIVE�INSTRUCTIONS�SUPPLIED�����MONTHS�
WARRANTY�
#"4&#0"3%� UNPOPULATED���������������������������_����
93".��� .&(�"%%0/� $"3%� _�����
#"4&#0"3%� 7�.&(� F ��������
#"4&#0"3%� *.&(� _������
#"4&#0"3%� �.&(� )������
#"4&#0"3%� �.&(� _������
#"4&#0"3%� �.&(@@@@@@@@@@@@@@@@@@@@ F ������

&.�� +*2 -� +�� ��-�
5HIS�FITS�IN�THE��
��MEG�SLOT���BOOSTS�THE�"MIGA�S�
RAM�TO���MEG
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5HIS�BOOK�IS�ESSENTIAL�READING�FOR�ALL�"MIGA�OWNERS�� �
IT�COVERS�ALL�THE�TOPICS�OF�MOST�HELP���INTEREST�TO�
BEGINNERS�IN�A�VERY�READABLE���EASY�TO�UNDERSTAND�
WAY��#RAND�NEW�EDITION�JUST�UPDATED�
8E�STOCK�A�WIDE�RANGE�OF�BOOKS�COVERING�ALL�ASPECTS�
OF�THE�"MIGA��I�ITS�APPLICATIONS���PERIPHERALS��4EE�OUR�
CATALOGUE�FOR�DETAILS�
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'EATU RES������������������������ � �� �
/OT�MUCH�� �YOU�GET�WHAT�YOU� PAY�FOR���

1 E RFO RM AN CE ������������ � � �� �
���AND� IT�PERFORMS�WELL� FOR�THE�MONEY�

#UILD �oooooooooooooooooooooo�� � �� �
$HEAP
� BUT�SOLID� � � LIKE�ALL�GOOD� BUDGET�
MACHINES�SHOULD� BE�

&ASE�O F�6 SE ���������������� � �� �
4WITCHING� TO�CONDENSED� FROM�A� %*1� IS�A�
REAL� FAFF�

1 RICE ���������������������������� � � �� �
8HAT�DO�YOU�WANT
� BLOOD 

F����
��
(REAT�STUFF�FROM� THE���PIN�MASTERS�� �EVEN� IF�
THIS�ONE�HAS����

-OW�IN�PRICE
�THE�-2�����IS�GOOD�VALUE
� BUT�IS�A�LITTLE � LACKING� IN�FEATURES�

5HE�-2����
�&PSON�S� BUDGET����PIN�
MACHINE
� IS� FIRMLY�TARGETTED� AT�THE�
LOWER�PRICE� BRACKET
�WITH�A�
RECOMMENCED� RETAIL� PRICE�WHICH� IS�
_���BELOW�EVEN� THE�4WIFT��� AND�_���
LESS� THAN�$ITIZEN�S� OWN� BUDGET�
MACHINE�� #ECAUSE�OF�THIS
� MACHINE� IS�
ABOUT�AS�VANILLA� AS�THEY�COME�� �
FANCY�FEATURES� LIKE�A� BAND� TRACTOR�AND�
PAPER� PARKING� HAVE� BEEN� REMOVED� TO�
MAKE�WAY�FOR�A� ���PIN� MACHINE� THAT

COMES� IN� BELOW�THE�COMPETITION� ON�
PRICE�AND�YET�PRODUCES�OUTPUT�EASILY�
AS�GOOD�AS�A� MACHINE�COSTING� TWICE�
THE�PRICE�

*N� DIRECT�COMPARISON� TO� ITS�NEAREST�
RIVAL
� THE� ���%
� THERE�WOULD� NOT�
SEEM� TO�BE�MUCH� TO�CHOOSE�BETWEEN�
THE� TWO�� �AND� THE�&PSON� IS�CHEAPER�
*N� PRACTICE� THOUGH
� SOME�
COMPROMISES� HAVE�BEEN�MADE�WHICH�
DO�PUT�THIS�MACHINE�SOMEWHERE

' # ! � % !� * ' $ !& � � ��� �  � � # ' - ,
, ( &� * & /, ) &+ " � ���
'EATU RES����������������������� � �� �
"�FAIR�NUMBER
� BUT�THE�PULL� TRACTOR� IS�AN�
OPTION
� NOT�STANDARD�

1 E RFO RM AN CE ������������ � � �� �
7ERY�GOOD�OUTPUT�QUALITY� IN� /-2�AND�
GRAPHICS���

# U ILD ���������������������������� � � �� �
���BUT� IT�FEELS�FLIMSY�WHEN� USED�

&ASE�O F�6 SE ���������������� � �� �
%OCKED� FOUR�POINTS� FOR�DIFFICULT�TRACTOR�
LOADING�

1 RIC E ���������������������������� � � �� �
7ERGING�ON�EXPENSIVE�FOR�WHAT� IT�OFFERS�

���
��

1ERFORMS�WELL
� BUT� IT� LOOKS�DATED�

0KIkS�MACHINE�HAS�A� LOT�TO�RECOMMEND� IT�� �EXCEPT� ITS�OUTDATED� LOOKS�

5HE�0 KI�. ICROLINE���� � IS�AN
&PSON�*#.�COMPATIBLE����PIN� PRINT�
ENGINE�WITH� LESS� FLASH�AND�MORE�BALLS�
THAN� MANY�OF�THE�MACHINES�FEATURED�
HERE�� )OWEVER
� ON� THE� FACE�OF�THINGS�
IT� IS�ONE�OF�THE�MOST�EXPENSIVE�
MACHINES� FEATURED� HERE�AND�A� BIT�OF�
AN� UGLY�DUCKLING��8EIGHING� IN� AT�
NEARLY��KG� IT�S�ONE�OF�THE� HEAVIEST
�
TOO��"LTHOUGH� *�CANNOT�CLAIM� TO� BE�
FAMILIAR�WITH�0KI�S�EARLIER�OFFERINGS� IN�
THIS�CLASS
� IT�APPEARS� THAT�THE� ���� IS�A�
REJIGGED�VERSION�OF�AN�EARLIER�DESIGN��
.UCH�OF� ITS�VOLUMINOUS�SIZE�SEEMS�
WASTED� IN� COMPARISON� TO�THE�SLEEKER�
OFFERINGS� FROM�4TAR�AND� &PSON��
/EVERTHELESS
� *�WAS� IMPRESSED� BY�THE
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ROUTING� OF�THE�DATA� CABLE
�WHICH� FITS�
UNDER�THE�MACHINE�AS�OPPOSED�TO�
STICKING� OUT�THE�SIDE�OR�BACK�

4ETTING� UP�THE�MACHINE� FOR� USE�
WITH� SINGLE�SHEETS� IS�A�DODDLE��
LOADING� TRACTOR�FEED� PAPER� IS�
SOMETHING�ELSE�ENTIRELY�� /ORMALLY�YOU�
CAN� JUST�DROP� THE�PAPER�ON� TO�BAND�
TRACTORS
� SHUT�THE�COVERS�AND� PRESS� THE�
LOAD� BUTTON�� /OT�WITH� THIS�MACHINE
�
BUSTER�� 'OR�SOME�STRANGE� REASON
� TWO�
PAPER�GUIDES�ARE� FITTED� JUST�AFT�OF�THE�
TRACTORS�� �AND� THE� PAPER� JAMS� UNLESS�
IT� IS� FED� THROUGH� THESE�FIRST�5HE�
MANUAL
�WHICH�ON� THE�WHOLE� IS� NOT�
BAD
� COULD� HAVE�BEEN� CLEARER�ON� THIS�
POINT��(IVEN� THE� LOCATION� OF�THE�
TRACTORS
� THIS� IS� LIKELY�TO�CAUSE�QUITE�A�
NUMBER�OF�MISHAPS�

*N� USE
� THE�.-����� IS�A� RELATIVELY�
FAST�MACHINE�WITH� A�GOOD�QUALITY�
OUTPUT�AND� SOME�NICE� INTERNAL� FONTS��
#UT�WHEN�ALMOST�EVERYONE�ELSE� HAS�
GONE�OVER�TO� FIXED� ROLLERS� IN� PLACE�OF�
BAIL�ARMS
�0KI� HAS� RETAINED� THEM�� *�
HAVE�NOTHING�"GAINST�BAIL� ARMS
� BUT�
TWO�MINUTES�USING� THE�NEWER� ROLLER�
METHOD�CONVINCED�ME�THAT�THEY�
SHOULD� STAY�FIRMLY� IN� THE�PAST�� F � T L

�<E<K8@� 
��� � �
5HIS� LITTLE�BABY�IS� REALLY� IN� A�
CLASS�OF�ITS�OWN��/OT�THE�BEST�
MACHINE�AROUND
� BUT�IT�
DELIVERS� ���PIN�PERFORMANCE�
AT�A���PIN�PRICE�� *N� FACT
� THE�
IMPROVED�GRAPHICS�
PERFORMANCE�MAKES�THIS�THE�BUDGET�CHOICE�FOR�WORD� PUBLISHER�FREAKS�
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�<E<K8@� +H <9E��
/OTHING� TO�CHOOSE�BETWEEN� THESE��
5HE�$ITIZEN�COMES�OUT�SLIGHTLY�
BETTER�ON� PERFORMANCE
� THE�4TAR� IS�
BETTER�ON� LOOKS��"T�THE�END�OF�THE�
DAY
� THERE� IS� LITTLE�OTHER�THAN�PRICE�
TO�SEPARATE�THESE� TWO�

�<E<K8@� +H <9E� � � �AND �
&��� (<@HC<E8C
5HE�1INWRITER� LOOKS�DATED�BUT�
PERFORMS�WELL
� THE�$ITIZEN� IS�MORE�
EXPENSIVE�BUT�HAS�SOME�RATHER� NEAT�
FEATURES��0NCE�AGAIN� THERE�IS�VERY�
LITTLE� TO�CHOOSE�BETWEEN� THE�TWO�� �
THE�DECISION� IS�YOURS�

BEHIND� ITS� RIVAL�� 5HE�CIRCULAR�TRACTOR� IS�
A� PULL� ONLY�AFFAIR�MOUNTED� JUST�OVER�
THE�PLATEN� ASSEMBLY�� �AND� HAS� TO�BE�
COMPLETELY�REMOVED� BEFORE� THE�
MACHINE�CAN� BE�PREPARED� FOR�SINGLE�
SHEETS�� 5HIS�ALSO�COSTS� THE�MACHINE�
THE�BENEFIT�OF�PAPER�PARKING� � �NOW�
SURELY�A�MUST�ON�ALL� BUT�THE�VERY�
CHEAPEST�MODELS�

)AVING� SAID�ALL�OF�THAT
� IN� AN�
ENVIRONMENT�WHERE�MOST�OF�THE�
PRINTING� IS�DONE�ON�EITHER�SINGLE�
SHEETS�OR�CONTINUOUS� STATIONARY
� THIS�
MACHINE�COULD�QUITE� HAPPILY�DO� THE�
JOB�� �WITH�AN�OBVIOUS�COST�SAVING�
5HE�PRECARIOUS�MOUNTING�AND�DESIGN�
OF�THE�PULL� TRACTOR�UNIT
� HOWEVER
� DOES�
MEAN� THAT�THIS�MACHINE� IS� NOT� LIKELY�TO�
BE�GOOD�AT�PRINTING� LABELS�� �THE�
PAPER�PATH� IS�MUCH� TOO�BUMPY�� *N�
SUCH�A� CASE�THE� ���%
�WITH� ITS� BOTTOM�
FEED
�WOULD� BE�A�MUCH� BETTER�BET�

1RINT�QUALITY� IS�AS�GOOD�AS� THE�
$ITIZEN� MACHINE�� 0VERALL
� THIS� IS�A�
GOOD� LITTLE�PERFORMER
� AND�ALTHOUGH� IT�
WOULD� NOT�BE�FIRST�ON�MY�SHOPPING�
LIST
� IT�WILL� PROBABLY�FIND� ITSELF� IN� A� LOT�
OF�HOMES�
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s � 8ITH�THE�"MIGA�(ENITIZER�GRAPHICS�TABLET�YOU�CAN�STREAMLINE�THE�OPERATION�OF
MOST�GRAPHICS�OR�$"%�PROGRAMS�

s � 5HE�(ENITIZER�GRAPHICS�TABLET�UTILISES� LATEST�TECHNOLOGY�TO�OFFER�UP�TO� �����DPI� RESOLUTION�AT�THE�TIP�OF�A�STYLUS�
�� $OMPLETE����X����DIGITIZING�AREA�PLUS�SUPER�ACCURATE�STYLUS�COMBINE�TO�ENABLE�FAST
� ACCURATE�AND�EASY�CONTRO

8ORKS�BY��MOUSE�EMULATION��SO�THE�(ENITIZER�WILL�WORK�WITH�MOST�PACKAGES�WHERE�MOUSE� INPUT�IS�THE�USUAL�
METHOD���%ELUXE�1AINT
� 1HOTON�1AINT
�$"%�1ACKAGES�ETC�� ETC�

4UPPLIED�WITH� TEMPLATE�FOR�%ELUXE�1AINT�� s � 'ULL�EASY�TO�FOLLOW�INSTRUCTIONS�
s � 5HIS�IS�THE� INPUT�METHOD�USED�ON�PROFESSIONAL�SYSTEMS���NOW�YOU�CAN�ADD�A�NEW�DIMENSION�TO�GRAPHICS�$"%�

'AST� INPUT�OF�DRAWING�BY��TRACING�� IS�MADE�EASY���PLUS��ABSOLUTE� REFERENCE��MEANS�YOU�CAN�MOVE�AROUND�THE
SCREEN�MANY�TIMES�FASTER�THAN�BY�A�MOUSE�

5HE�(ENITIZER�FITS� IN�THE�SERIAL� PORT�OF�YOUR�"MIGA���������������AND��CO�EXISTS��WITH�MOUSE�
6NLIKE�A�MOUSE�THE�5ABLET�GIVES�ABSOLUTE�CO�ORDINATES�SO�THAT�TRACKING�AND�MENU�SELECTIONS

ARE�POSSIBLE�FROM�THE�TABLET�FACE�
"�PRESSURE�SENSITIVE�SWITCH�BUILT� INTO�THE�STYLUS�TIP�ACTIVATES�THE�5ABLET�OVERRIDING�THE�NORMAL�MOUSE� INPUT��

8HEN�YOU�ARE�NOT�USING�THE�5ABLET�YOU� HAVE�NORMAL�MOUSE�CONTROL�
*� $OMPLETE�SYSTEM� ��(RAPHICS�%IGITIZER�5ABLET
�4TYLUS
�%ELUXE�1AINT�5EMPLATE
� 1OWER�"DAPTOR
�5EST�4OFTWARE


*NTERFACE�6NIT�PLUS�%RIVER�1ROGRAM���NO�MORE�TO�BUY�



EXPANSION�CONNECTOR�OF
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* A

IGA�����OR$OMPLETELY NEWLY

SIGNALS
VERSION

SECOND�

o � 4TA
o � $ONTROLS�FOR�BRIGH�

�����SECOND
�RECORD�U
�
��OR����GREY�LEVELS�

o � 1LAY�FRAMES�BAD�
LAW
�*''�OR�SEQUENCE�FILES�

"UTOMATICALLY�ADJUST�FOR�MAXIMUM�NUMBER�OF�FRAMES�ACT
%ISPLAY�����X�����PIXELS
�BUT�OPTIONAL�����X�����*''�4AVE�� 4CREEN�EDITING�FEATURES�
&FFECTS�MENU�TO�REVERSE�POS�NEG
�COMPRESS
�ETE�

Y�EDITOR�CONTROLS�SEQUENCE�PRODUCTION�� 3ECORD
�1LAY
�*NSERT
�$LEAR
�%ELETE�'RAMES�
o � 4ET�START�AND�END�POSITION�NUMBER�OF�FRAMES�SAVED
�NUMBER�FRAMES
�STEP�BACKWARDS�AND�FI�

LAPSE�FEATURE�ADJUSTABLE�IN���SECOND�INCREMENTS�TO��� HOUR�BETWEEN�EACH�FRAME�� *DEAL�FOR�CAPTURING
VEMENTS
�SPECIAL�EFFECTS
�ETC�� �

���@?@RATE�PLAYER�PROGRAMS�INCLUDED�TO�INSERT�INTO�YOUR�OWN�PROGRAM�DISKS�� )ARD�DISK�TRANSFER�PROGRAM�
o � 1LEASE�STATE�WHETHER�YOU�REQUIRE�THE�"����OR������VERSION�WHEN�ORDERING�� j

4FF� FF

� �#RUSH
�1ASTE�AND�6NDO�

ETC�� 5IME

� � � � � � � � � � �
7 I
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"LL�"MIGA�"����S�SUPPLIED�WITH�MOUSE
�MODULATOR
�MANUALS
�WORKBENCH
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�� "MIGA�"���
�.OUSE
�.ODULATOR
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)F�ALL� THE�GREAT�&NGLISH�

POETS
� IF�ANY�ONE�SUMS�UP�
THE� BEAUTY�AND�WONDER�OF�
THE� PERFECTIONS�AND�

IMPERFECTIONS�OF�NATURAL� THINGS� IT�HAS�
TO� BE�8ILLIAM�8ORDSWORTH�

5HROWING� ASIDE�THE� POPULAR�
ROMANTICISM�AND�VIOLENT�POLITICS�OF�HIS�
CONTEMPORARIES
�8ORDSWORTH�
AVOIDED� POETIC�DIDACTICISM�AND�
INSTEAD�CONCENTRATED� ON� GIVING� CHARM�
AND� NOVELTY�TO�EVERYDAY�THINGS�� )IS�
ORIGINALITY�AND� MASS�APPEAL� TO� PRINCE�
AND� PAUPER�ALIKE�EVENTUALLY�GAINED�
HIM� THE�HIGHEST�ACCOLADE�OF�POET�
LAUREATE�� 	(ET�ON� WITH� IT�� �&D�


%IGITA� *NTERNATIONAL
� BY�CALLING� ITS�
NEW�WORD� PROCESSOR�8ORDWORTH
� IS�
UNASHAMEDLY�ATTEMPTING� TO�ASSOCIATE�
IT
� IF�NOT�WITH� THE�POET� ITSELF
� THEN�WITH�
THE�ORIGINALITY�AND� PERFECTION� HE�
STROVE� FOR�AND�WITH� THE�BEAUTY�AND�
TRANQUILLITY�OF�HIS�WORDS�

/O�DOUBT�ABOUT� IT
� %IGITA�S�
8ORDWORTH� HAS� A� HELLUVA� BIG� NAME�
TO� LIVE� UP�TO�

8ORDWORTH� IS� PACKED�WITH�
FEATURES�� �SO�MUCH� SO� THAT�%IGITA� CALLS�
IT�A� �DOCUMENT�PROCESSOR�� RATHER�THAN�
A�WORD�PROCESSOR�� 5HIS� IS�A� SLIGHTLY�
CONFUSING� TERM��8HAT�%IGITA�MEANS� IS�
THAT�8ORDWORTH� IS�MUCH� MORE� THAN�A�
TRADITIONAL�WORD� PROCESSOR�� �THAT� IS
� IT�
DOES�MORE� THAN� JUST�PROCESS�WORDS��
5HERE�S�A�CASE�FOR�SAYING� THAT�IT� IS�
CLOSER�TO�DESKTOP�PUBLISHING� THAN�
WORD� PROCESSING�� 1ERHAPS� �WORD�
PUBLISHER��WOULD� BE�A� BETTER�
DESCRIPTION�

:OU�VE� READ� ABOUT�SIMILAR�
PACKAGES
� YOU�MAY�EVEN�OWN�ONE�� �
PROGRAMS�SUCH�AS�1RO8RITE
�
&XCELLENCE
� 1EN1AL�AND�,IND8ORDS� TO�
NAME�BUT�FOUR��5HE�BIG� DIFFERENCE�
BETWEEN� THESE�AND�MORE�TRADITIONAL�
WORD� PROCESSORS
� SUCH�AS�1ROTEXT
�
8ORD1ERFECT�AND�4CRIBBLE�
� CAN� BE�
SUMMED� UP� IN� TWO�WORDS�� FONTS�AND�
GRAPHICS�� 	0,
� THAT�WAS�THREE�WORDS
�
BUT�YOU� KNOW�WHAT�*� MEAN�


-M@OOT�<N�<�KD>OPM@
5HE�FIRST�TIME� *� LOADED�8ORDWORTH
�
THE� SHOCK�ALMOST�KNOCKED� ME�OFF�MY�
CHAIR��"FTER�SELECTING� )IGH� 3ESOLUTION�
FROM� THE�1REFERENCES� REQUESTER� 	WHAT�
THE� HELL� ���� GO� FOR� IT�

� THERE� *�WAS

'>??�4:ED>K�IHD>L�ABL�?BG@>K�BGMH�
MA>�GHHDL�:G=�<K:GGB>L�H?�!B@BM:�L�
NEW�8ORDWORTH�WORD�IKH<>LLHK

�" �WORD �PROCESSORS�IS�ONE�OF�THE�
STAPLES�OF�DESKTOP�PUBLISHING
�
AND�THE�MORE�COST�EFFECTIVE�IT�IS
�
THE�BETTER��_����FO R�%IGITA�S�NEW �
OFFERING� IS�A� LOT�O F�ANYONE�S�
MONEY
�SO�LET�S�FIND�OUT�WHA T�
4HK=PHKMA�L�W O RTH ��

+EFF�8ALKER

STARING� AT�A�5IMES� PROPORTIONAL� FONT� IN�
THE�SCREEN�AND�WINDOW�TITLE� BARS��
5IMES� IN� THE�PULL�DOWN� MENUS�AS�WELL��
8AS� *� SEEING� THINGS � *SN�T�THIS� THE�
NEW� LOOK�ONLY�POSSIBLE� UNDER�
8ORKBENCH� � �0BVIOUSLY� NOT�

"H
� BUT�THE� SCREEN�WAS� FLICKERING�
AWAY�BECAUSE� *�WAS� RUNNING� IN�
INTERLACE�MODE�� 4O� IT�WAS�OFF�TO�
8ORDWORTH�S�1REFERENCES� REQUESTER�
AGAIN� TO�CHANGE�BACK� INTO�FLICKER�FREE�
MEDIUM� RESOLUTION� AND� ���� HELLO�
5OPAZ�MY�OLD� FRIEND�� 0H�WELL
� ONLY�TO�
BE�EXPECTED�� 5IMES�WOULD� HAVE�
LOOKED� JAGGY� IN�MED�RES�ANYWAY�

*T�S�A�SHAME�BECAUSE�8ORDWORTH�
DOESN�T� LOOK�ANYWHERE�NEAR�AS�SEXY�
IN�MED�RES�AS� IT�DOES� IN� HI�RES
� BUT�
THAT�S� LARGELY�TRUE�OF�MOST�"MIGA�
APPLICATIONS�SOFTWARE�

5APPING� IN�A�QUICK�SENTENCE�
REVEALS� THE�DEFAULT�TYPEFACE�� A� TALL
�
THIN
� NON�PROPORTIONAL
� DIFFICULT�TO�
READ� 	IN� MED�RES
� AFFAIR�CALLED�
1ICA���� 4OON� CHANGE� THAT�� �SELECT�
'ORMAT�5YPEFACE�0THER�AND����

1C@�KJDIO�<O�DNNP@
8ORDWORTH� UTILISES�STANDARD�"MIGA�
BITMAP� FONTS� FOR�BOTH� ITS�SCREEN�
DISPLAY�AND� ITS� PRINTED�OUTPUT��
"BSOLUTELY�ANY�STANDARD�"MIGA�
BITMAP� FONT
� OF�ANY�POINT�SIZE
� CAN� BE�
USED�� /O� RESTRICTIONS�� #Y�USING� THE�
SUPPLIED� SPECIAL� SCREEN� FONTS� 	THE�
DEFAULT�1ICA���WAS�ONE�OF�THEM

� IT�
CAN�ALSO� TAKE�ADVANTAGE�OF�YOUR�
PRINTER�S� BUILT�IN� FONTS�

"S�YOU� HIT�THE� KEYBOARD
�
CHARACTERS�APPEAR�ON�SCREEN�AS� FAST�
AS� THEY�CAN� BE�TYPED� IN�� PERHAPS�A�
TRAINED� TOUCH�TYPIST�MIGHT�NOTICE�A�
VERY�SLIGHT� LAG
� BUT�THE� REST�OF�US�ARE�
NOT�GOING� TO�GET�DISTRACTED� BY�WORDS�
APPEARING�ON� THE�SCREEN�AFTER�WE�
HAVE�STOPPED� TYPING
� OR�HAVING� TO�
WAIT�FOR�THE�SCREEN� TO�CATCH� UP�BEFORE�
BEING�ABLE� TO�GO�BACK�AND� CORRECT�A�
MISTAKE�� *N� THIS�DEPARTMENT�
8ORDWORTH� IS� PLENTY�FAST�

8ORDS�CAN� BE� TYPED� IN� ANY�
COLOUR�OR�MIXTURE�OF�COLOURS��
EVEN� THE� BACKGROUND� COLOUR�
CAN� BE�CHANGED
� MAKING�
80#S� 	WHITE�ON�BLACK
�
EASY��0R�YELLOW�ON� BLUE
� OR�
ORANGE�ON� RED�EVEN�

'ONTS�ARE�CHOSEN� FROM� A�
DIALOGUE�BOX�WHICH
� BY�
DEFAULT
� LISTS�ALL� THE�
TYPEFACES�AND� POINT�SIZES� IN�
THE�'0/54�� DIRECTORY��"�
4HOW�GADGET� LETS�YOU� SEE�
WHAT�ANY�FONT� LOOKS� LIKE
� IN�
CASE�YOU�VE� FORGOTTEN
� AND�
FURTHER�GADGETS� ENABLE�
SELECTION� OF�1LAIN
� #OLD

*TALIC�OR�6NDERLINE� 	OR�
COMBINATIONS
� AT�THIS� POINT�
WITHOUT�HAVING� TO�CHANGE�
STYLES�WITH� ANOTHER�MENU�
SELECTION� LATER�� *T�OPERATES� IN�
ALMOST�THE�SAME�WAY�AS� THE�
FONT� REQUESTER� IN�%1AINT
�
ALLOWING� YOU� TO�SELECT�
ANOTHER�FONT�DIRECTORY� IF�YOU�
HAVE
� FOR�EXAMPLE
� A�
FLOPPYFUL� ON�A� SEPARATE�
DISK�� 5HE�DIFFERENCE� IS� THAT�
IN� ITS� REQUESTER�8ORDWORTH�
ALLOWS�ADJUSTMENT�OF�THE�
SPACE�BETWEEN� CHARACTERS�
	TRACKING
�

%IGITA� SUPPLIES�A�
NUMBER�OF�SPECIAL� FONTS�WITH�
8ORDWORTH�� 5HERE�ARE�
SOME�NON�PROPORTIONAL� ONES�
FOR�GIVING� A� PROPER�
8:4*8:(�DISPLAY�OF�THE�
PRINTER�S�1ICA� 	���CHARACTERS�
PER� INCH

� &LITE� 	���� CPI

�
$ONDENSED� 	��� CPI
� AND�
ENLARGED� 	�� CPI
� TYPEFACES��
#Y�8:4*8:(� *� MEAN� THAT�
THE�CHARACTERS�YOU� SEE�ONd
SCREEN� MATCH� THE�WIDTH� AND�
HEIGHT� 	IN� RELATION� TO� THE�
PAGE
� OF�THE�CHARACTERS�
YOUR�PRINTER�WILL� PRINT�

=IHNCHO?>�IH� J;A?� 0,

5HE�FIRST�T�ME� I� LOADED�8ORDWORTH
�TNE� m� ��
MY�CHAIR� "FTER� SEIER��NG�)IGH�3ESOLUTION�5OM�THE� �RETE�ENCES�
REQUESTER�	WHAT�THE�HELL�
� GO�FOR�IT�

�THERE� WAS�STARING�AT�A�5IMES�
ORCPOLIONAI�FONT�IN�THE�SCREEN�AND�WINDOW�TITLE�OARS��0H�WOW��5IMES�
N�THE�PULI�DCWN�MENUS�AS�WELL��8AS� I� SEEING�THINGS �*SN�T�THIS�THE�
NEW�ICOK�ORVY�PCSS�FCLS�UNDER�8ORKBENCH����0OVIOUSLY�NOT

"H��BUT�THE�SCREEN�WAS�FLICKERING�AWAY�BECAUSE� *�WAS�RUNNING� IN�
INTERLACE�MODE��4O�IT�WAS�OFF�TO�8ORDWOR�HkS�1REFERENCES� REQUESTER�
AGAIN�TC�CHANGE�BACK�INTO�FLICKER�FREE�MECIUM�RESOLUTION�AND��� )ELLO�
5OPAZ�MY�CLD�FRIEND��0H�WELL
�ONLY�TO�OE�EXPECTED
�5IMES�WCULC�HAVE�
LOOKED�WELL�JAGGY� N�MED�RES�ANYWAY

*TkS�A�SHAME�BECAUSE�8ORDWORTH�DOESN�T�LOOK�ANYWHERE�NEAR�AS�
SEXY�IN�MED�RES�AS�IT�DEES�IN�HI�RES
�BUT�THEN�THATkS�LARGELY�TRUE�OF�
MOST�"MIGA�APPLICATIONS�SOFTWARE�� *�M�PINING�FOR�A�MULTISYNC�MONITOR�
AND�A�FLICKER�FIXER�NEW��6NTIL�THEN
�MED�RES�IT�WILL�HAVE�TO�BE
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"H
�CUT�THE�SCREEN�WAS�FLICKERING�W�AY�OECAUSE�I�WA��
INTERLACE�MOCE��4O�ITWAS�OFF�TO�8ORDWORTHkS� REFE�ENCES�REQUESTER�
AGAIN�TO�CHANGE�BACK�INTO�LICKER�FREE�MEDIUM�RESOLUTION�AND�����)EILO�
5CPAZ�NY�OLD�FRIEND
�$H�WELL
�ONY�TO�BE�EXPECTED���5IMES�WILD�HAVE�

�RES�ANYWAY


*TkS�A�SHANE�OECAUSE�8ORDWORTH�DOESN�T�LOOK�ANYWHERE�NEAR�AS�
SEXY�IN�MED�RES�AS�IT�DOES�IN�HI�RES
�BUT�THEN�THATkS��ARGELY�TRUE�OF�
NC?T�"MIGA�APPLICATIONS�SCITWARE� *kRR�PINING�FOR�A�MULTISYNC�MONITOR

4HK=PHKMA� IS�A�DE LIGH T�TO � LOOK �A T�
AND�USE� IN �H IGH� RESOLUTION� 	TOP

� BUT�
THE �ANNOY ING �FLICKE R�W IL L �A LMOST�
CERTA IN LY �MEAN�Y O U �LL�BE�W O RK IN G � IN�
MEDIUM � RESOLUTION� 	BOTTOM 
�MOST�O F�
THE�TIME
� IN�WHICH� TE X T�AND�GRAPHICS�
APPEAR�E LONGATED�

".*("�4)011&3� o �*446&��� o �"6(645� ����
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"S�YOU�HIT�THE�KEYBOARD
�CHARACTERS�APPEAR�ON�SCREEN�AS�FAST�AS�
YOU�CAN�TYPE�THEM��PERHAPS�A�TRAINED�TOUCH�TYPIST�MIGHT�NOTICE�A�
VERY�SLIGHT�LAG
�BUT�THE�REST�OF�US�ARE�NOT�GOING�TO�GET�DISTRACTED�BY�
WORDS�APPEARING�ON�THE�SCREEN�AFTER�WE�HAVE�STOPPED�TYPING
�OR�
HAVING�TO�WAIT�FOR�THE�SCREEN�TO�CATCH�UP�BEFORE�BEING�ABLE�TO�GO�
BACK�AND�CORRECT�A�MISTAKE�� *N�THIS�DEPARTMENT�8ORDWORTH�IS�PLENTY�
FAST��r

8ORDS�CAN� ����TYPED�IN�ANY�COLOUR�OR�
MIXTURE�Oj�COLOURS�YOU�LIKE
�EVEN�THE�
BACKGROUND�COLOUR�CAN�BE�CHANGED
�
MAKING� 	WHITE�ON�B LACK
 �EASY
WHATEVER�
'ONTS�ARE�CHOSEN�FROM�A�DIALOGUE�BOX
�WHICH�BY�DEFAULT�LISTS�ALL�THE�
TYPEFACES�AND�POINT�SIZES�IN�YOUR�'0/54��DIRECTORY��" �4HOW�GADGET�
LETS�YOU�SEE�WHAT�ANY�FONT�LOOKS�LIKE
�IN�CASE�YOUkVE�FORGOTTEN
�AND�
FURTHER�GADGETS�ALLOW�TO�SELECT�1LAIN
�#OLD
�*TALIC�OR�6NDERLINE�	OR�A�
COMBINATION�OF
�AT�THIS�POINT�WITHOUT�HAVING�TO�CHANGE�STYLES�WITH�
ANOTHER�MENU�SELECTION�LATER��*T�OPERATES�IN�ALMOST�THE�EXACT�SAME�
WAY�AS�THE�FONT�REQUESTER�IN�%1AINT
�WHICH�MOST�"MIGA�USERS�WILL�

�i FCNAc�WC����AI�CWNA� ��_IECk��AR�STHER�*CR�T�C REC�ORY���

"S�W E LL�AS� BEING�ABLE�TO�CHANGE�THE�
COLOUR�O F�ANY�LETTER
�4HK=PHKMA�ALSO �
FU LLY �SUPPORTS�$OLORFONTS�	LIKE �THOSE�
SUPPLIED�W ITH �!-:BGM�***
�
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CNE�SA RS �SERIF
�ONE�FANCY�AND�O RE �C�RGBATS�	SYMBOLSk

� EACR�� R � r��PT
�
��PT
���P���AND���O��� o� SPECIALLY�DESIGNED�TO�JTIIISE �8ORDWORTH�S�
6LTRA1�INT�FACILITIES
� IVHE�EFCY�A�N O RRRA IY �JAGGY�FONT�C A R � OE�PRINTED�AT�
+OURT�R E S �V IE �SCREEN�TESOLULIO R
�GIVING�MUCH�HIGHER�QUALITY�RESULTS

5HE�FON T�SELECTOR� 	ABOVE
� IS�QUICK�AND �
EASY�TO �USE�� /OTE� THA T�THE�TRACK ING �
	CHARACTER�SPACING
� IS� SET�FROM �HERE�

"�SMALL�ONE�PAGE�DOCUMENT�	BELOW

�
W ITH � A� PICTURE� IN� ���COLOUR�HI�RES�
MODE�EATS� UP�MORE�THAN���� 
��� �
BYTES�O F�CHIP�3".�

%HRFS@� *M SD QM @ S HN M @ K

%ESIGN�WISE� THEY� LOOK�
DIFFERENT
� BECAUSE�
DIFFERENT�PRINTERS� HAVE�
DIFFERENT�BUILT�IN� FONTS�

"LSO�SUPPLIED� ARE� FOUR�
STANDARD�"MIGA� BITMAP�
FONTS�� SERIF
� SANS� SERIF
� ONE�
FANCY�AND� ONE�DINGBATS�
	SYMBOLS

� EACH� IN� ��PT
�
���PT
� ��PT�AND� ��PT�AND�
SPECIALLY�DESIGNED� TO�
UTILISE�8ORDWORTH�S�
6LTRA1RINT�FACILITIES
�
WHEREBY�A� JAGGY�FONT�CAN�
BE�PRINTED� AT�FOUR�TIMES�
THE� SCREEN� RESOLUTION�

5HIS� FEATURE
� UNIQUE� TO�
8ORDWORTH
� MEANS� THAT�
ANY�STANDARD�"MIGA�
BITMAP� FONT�CAN� BE�OUTPUT�
AT�ALMOST�THE�HIGHEST�
RESOLUTION�YOUR�PRINTER� IS�
CAPABLE�OF�� 5HERE�S�A� BIT�
MORE� TO� IT�THAN� THIS
� PLUS�A�
SMALL�CATCH�� �TO�DISPLAY�
	AND�OUTPUT
� A� PARTICULAR�
SIZE� FONT�UNDER�,ICKSTART�
����YOU� NEED� TO�HAVE�A�
FILE�CONTAINING� THE�CORRECT�
SIZE�CHARACTERS� IN� THAT�
PARTICULAR�TYPEFACE�� *F�YOU�
WANT
� SAY
� )ELVETICA�
��PT
� THEN�YOU� HAVE�TO�
HAVE�A� FILE�CALLED���� IN�
THE� )ELVETICA� DIRECTORY��
6NDER�,ICKSTART��� THINGS�
HAVE�CHANGED�� 'ONTS�ARE�
RE�SCALABLE
� EVEN� BITMAP�
ONES�� 5HIS�MEANS�THAT�TO�
GET�)ELVETICA� ��PT�YOU�
ONLY�NEED�ONE�SIZE�OF�THAT�
TYPEFACE�AND� THE�
OPERATING� SYSTEM�WILL�
AUTOMATICALLY�SCALE� IT�TO�
THE�SIZE�YOU� REQUIRE�

4O�FOR�6LTRA1RINT�TO�
WORK�UNDER�,4���� AT� ITS

CONTINUED�FROM�PAGE���
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"M E RICAN �4 TANDA RD �$ODE�FO R � *N FO RM A TIO N � *N TE RCHANGE � IS� THE � D A TA � S TO RA GE �
CODE �COM M ON LY �USED� FO R �TE X T �F ILE S �

*N TE RCHANGE � 'ILE� ' O RM A T� IS�A� M EANS � B Y �W H IC H � G RAPH ICS �A N D � SOUND � D A TA �
A RE � S TO RE D � ON � THE �" M IG A � SO�TH E Y �CAN� BE �SW A P P E D � B E TW E EN � P RO G RAM S �

*/5&3-"$&�� IS� A� M E TH OD � USED� TO �D O U B LE �TH E � A P P A RE N T�V E R T IC A L� RE SO LU TIO N � O F �A N � IM AGE �
B Y �A LTE RN A TE LY � RE FRE SH IN G � THE � SCREEN� A T �A � S LIG H T�V E RTIC A L� O F FS E T � THUS �
SQUEEZ ING � AN � E X TRA � LIN E � BE TW E EN � EACH� O F �TH E � LINES �O F �A� N O N �IN TE RLA CED �
SCREEN�� 6 N FO R TU N A TE LY 
 � IN TE R LA CE �SCREENS� F LIC K E R�

8 :4 *8:( �� 8 H A T�:OU �4EE� *S�8 H A T�: OU �( ET
� AS�OPPOSED � TO �W O RD � PROCESSORS �W H OSE �
SCREEN� D IS P LA Y �BEA RS � L I T T LE � RESEM B LANCE � TO � TH E �O U TP U T �TH E Y �P RODUCE �

HIGHEST� RESOLUTION� IT�NEEDS� TO�HAVE�A�
FONT�ON�DISK�AT�FOUR�TIMES�THE� SIZE�OF�
THE�ON�SCREEN� FONT
�WHICH�EXPLAINS� THE�
FOUR�POINT�SIZES�SUPPLIED�WITH�EACH� OF�
THE� %IGITA� FONTS�

"S�WELL� AS�MEDIUM�AND� HIGH�
RESOLUTION
�WHICH�AFFECT�THE�VERTICAL�
RESOLUTION�OF�THE�SCREEN
�8ORDWORTH�
HAS� TWO�WIDTH� RESOLUTIONS�� ���OR� ���
DOTS�PER� INCH� 	DPI

�WHICH� IS�A�WAY�OF�
SQUEEZING� EVEN� GREATER� RESOLUTION�
OUTPUT�FROM� BITMAP�FONTS��"T� ITS�
HIGHEST�SETTING
� 6LTRA1RINT�PRINTS�AT�
FOUR�TIMES�THE�SCREEN� RESOLUTION�� �AN�
IMPRESSIVE�����X�����DPI� TO� THE�
PRINTER�WHEN� IN� ���DPI� SCREEN� MODE�

5HE�KIND�OF�DOCUMENT�YOU�WANT�
TO�CREATE
� PLUS� THE�AMOUNT�AND�TYPE�
OF�3".�YOU�HAVE� INSTALLED
� HAVE� TO�
BE� THE�MOST� IMPORTANT�CONSIDERATIONS�
BEFORE� BUYING�8ORDWORTH�

5HE�PROGRAM� REQUIRES� �.B
� BUT�
REMEMBER�THAT�THIS� IS�A�MINIMUM� FOR�
THE�CREATION� OF�SIMPLE�DOCUMENTS�
-ONG�DOCUMENTS
� MULTIPLE�DOCUMENTS
�
COLOUR�AND�GRAPHICS�WILL�ALL� REQUIRE�
MORE�MEMORY��"ND� CHIP�MEMORY�AT�
THAT
� ESPECIALLY�FOR�MULTIPLE�
DOCUMENTS
� COLOUR�AND�GRAPHICS�

"S�AN�EXAMPLE�OF�HOW�QUICKLY�
8ORDWORTH�CAN�GOBBLE�UP�MEMORY
�
TAKE�A� LOOK�AT�THE� IMAGE�BELOW� LEFT��
8ORDWORTH� IS� RUNNING� IN� ���COLOUR
�
HI�RES� INTERLACE�MODE��5HE�DOCUMENT�
IS� JUST�A�SINGLE� PAGE�WITH�A� FEW�
WORDS�ON� IT�PLUS�AN� *''�GRAPHIC� 	YOU�
CAN�ONLY�SEE�A� BIT�OF�IT
�� $HIP�
MEMORY�USAGE� IS�MORE�THAN� ���
����
BYTES��0N� TOP�OF�THAT
� 8ORDWORTH�WILL�
BE�USING� ABOUT�ANOTHER����
����
BYTES�OF�FAST�3".�TO� RUN� IN�

0,
� SO�WE�CAN� CONSERVE�MEMORY�
BY�USING� FEWER�COLOURS�AND� NOT�
RUNNING� IN� INTERLACE
� BUT�EVEN� IF�WE�
MANAGE�TO�CUT�THE�CHIP�MEMORY�
USAGE� IN� HALF�YOU� CAN� SEE� THAT�WE�D�
BE�SAILING�VERY�CLOSE�TO� THE�WIND�ON�A�
���K�CHIP�3".�MACHINE�

*N� FACT
� MY�EXAMPLE�DOCUMENT
�
CREATED�ON�A� ��.B�CHIP� 3".�#�����
	PLUS��.B�FAST

�WILL� ONLY�OPEN� IN�
FOUR�COLOUR
� MED�RES�MODE�ON�A����K�
CHIP� 3".�"MIGA������ &VEN� THEN
�
8ORDWORTH� HAD� TO�CLOSE�DOWN� THE�
8ORKBENCH��8HEN� USING�8ORDWORTH�
TO�CREATE� LARGE�DOCUMENTS�WITH�
COLOURFUL� GRAPHICS
� �.B�OF�CHIP� 3".�
PLUS�ANOTHER� ��.B�OF�FAST�3".� IS� THE�
MINIMUM� MEMORY� REQUIREMENT�

'OR�STRAIGHTFORWARD�WORD�
PROCESSING
�WHERE�ALL�YOU�RE

CONCERNED�WITH� IS� BASHING� OUT�WORDS
�
���K�OF�CHIP�AND� ���K�OF�FAST� IS�
PLENTY��8ITH�A�SECOND� FLOPPY�DRIVE�
FITTED�AND� BOOTING� FROM� THE�
8ORDWORTH�DISK�YOU�ARE� LEFT�WITH�
ABOUT����K�3".�IN� TOTAL
� ���PER�
CENT�OF�WHICH� IS�CHIP�

$M<KCD>N
*F�AN�"MIGA�WORD� PROCESSOR�HAS�THE�
ABILITY�TO� IMPORT�GRAPHICS
� THEN� IT�
NEEDS� TO� BE� IMPLEMENTED� PROPERLY��"T�
THE�VERY� LEAST� IT�SHOULD� IMPORT�A� GOOD�
SELECTION� OF�*''�GRAPHICS� FORMATS�AT�
LEAST�UP�TO���� COLOURS�

5O� KEEP�WITHIN� THE� TRUE�
8:4*8:(�SPIRIT
� GRAPHICS� NEED� TO�
BE�DISPLAYED�ACCURATELY�ON�SCREEN�
	AND� PRINTED
� IN�AS�MANY�COLOURS� 	OR�
GREY�SCALES
� AS�THE� USER�CHOOSES
�
WHICH�MAY�WELL� BE� FEWER�COLOURS�
THAN� THERE�ARE� IN� THE�ORIGINAL� GRAPHIC��
"LSO
� USERS� NEEDS� TO� BE�ABLE� TO� REd
SCALE�THE�GRAPHIC�AND�AUTOMATICALLY�
RUN� TEXT�AROUND� IT�

8ORDWORTH�CAN� IMPORT�ALL� *''�
GRAPHICS� FORMATS� UP� TO�AND� INCLUDING�
)".�� *T�CAN�T�HANDLE� ���BIT�
"LTHOUGH�8ORDWORTH�CAN� IMPORT�����
COLOUR
� &XTRA� )ALF#RITE� 	���COLOUR
�
AND�)".� 	�
����COLOUR
� GRAPHICS
� IT�
CAN� ONLY�DISPLAY�THEM� IN� A� MAXIMUM�
OF� ���COLOURS�� 4O�)".�PICTURES
� FOR�
EXAMPLE
� GET�AUTOMATICALLY�TRANSLATED�
INTO� ���COLOUR� IMAGES�� "�BUTTON�
ALLOWS�YOU� TO�USE�THE�PICTURE�S�
PALETTE
�WHICH� RESULTS� IN�8ORDWORTH�
MAPPING� COLOURS������ TO� THOSE�MOST�
OFTEN� USED� IN� THE�GRAPHIC�� 'OR�)".�
PICTURES� THE� LOSS� IN�QUALITY� IS�
IMMENSE
� BUT���� AND����COLOUR�
GRAPHICS� TRANSLATE�SURPRISINGLY�WELL�

-OADING� TIMES�DIFFER�� 'ROM� FLOPPY
�
A� PIECE�OF�BLACK�AND�WHITE�CLIP�ART�
FAKES� ���SECONDS� TO� LOAD�AND�APPEAR�
ON�SCREEN�AND�A� ���COLOUR�����X�
���� PICTURE�TAKES�ABOUT����SECONDS
�
WHILE� LOADING�A��
����COLOUR�)".�
PICTURE�TAKES�SIX�MINUTES�� 4ELECTING�
6SE�1IC�S�1ALETTE�ADDS� BETWEEN� ���
SECONDS�AND� TWO�MINUTES�TO� THE�WAIT�

(RAPHICS� LOAD� IN�AT�THEIR�CORRECT�
ASPECT�RATIOS��8HEN�WORKING� IN� MED��
RES�MODE�THEY�MAY�APPEAR�TO�BE�
ELONGATED
� BUT�THIS� IS�DUE�TO� THE�
ELONGATED� SHAPE�OF�MED�RES�PIXELS��
WHEN� SENT�TO� THE� PRINTER�OR�VIEWED� IN�
HI�RES�MODE�THEY�ARE� THE�CORRECT�
SHAPE�� 1ICTURES�CAN� BE� RE�SCALED� BY�
GRABBING�ONE�OF�THE� HANDLES�AROUND�
THE�EDGE�OF�THE�GRAPHIC�AND

�� ".*("�4)011&3�o �*446&� �� o �"6(645� ����
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DRAGGING� THE�POINTER�TO� THE�DESIRED�
POSITION�� )OLDING�DOWN� THE�4HIFT�KEY�
WHILE�GRABBING� AND�DRAGGING�
PRESERVES�THE�ORIGINAL� ASPECT�RATIO�

5HE�RE�SCALING� AND� SUBSEQUENT� REd
DISPLAY�OF�BLACK�AND�WHITE�CLIP�ART� IS�
ALMOST� INSTANTANEOUS�� � ���COLOUR�
PICTURES�TAKE�ABOUT������� SECONDS��
)".S�TAKE�A�COUPLE�OF�MINUTES�

4CALING�DOWN� IS�ACCURATE�
ENOUGH
� BUT�ENLARGING� A�GRAPHIC�
RESULTS
� NOT�SURPRISINGLY
� IN� BLOCKIER�
AND� BLOCKIER� IMAGES�� 4CALE�A� PICTURE�
DOWN�AND� THEN� ENLARGE� IT�AND� THE�
RESULTANT� IMAGE� IS�ALMOST�
UNRECOGNISABLE�� )OWEVER�YOU� DON�T�
EXPECT�SOPHISTICATED� GRAPHICS� SCALING�
FEATURES�FROM� A�WORD� PROCESSOR
� AND�
THE�SIMPLE�SCALING� FACILITIES�OF�
8ORDWORTH�ARE�GOING� TO�BE�GOOD�
ENOUGH� FOR�MOST�USERS�� *F�YOU�WANT�
MORE�POWER�THEN� YOU� SHOULD� REALLY�
BE� LOOKING� TO�BUY�A�%51�PACKAGE�

8ORDWORTH�CAN� RUN� TEXT�AROUND�
GRAPHICS� IN� TWO�WAYS�� 'IRST�THERE�S�THE�
SIMPLE�METHOD� OF�AN�AUTOMATIC�
VERTICAL� BOUNDARY�BETWEEN� THE�EDGE

�E+H�=HN;M�:;HNM�BM��
!B@BM:�L�2IL>QILNB�
A:L�:�A>EENO:�;B@�
G:F>�MH�EBO>�NI�MH�

OF�THE�GRAPHIC� 	LEFT�OR� RIGHT�HAND� SIDE
�
AND� THE� TEXT�� "LTERNATIVELY�YOU�CAN�
CAUSE� THE� TEXT�TO�FLOW�AROUND� THE�
CONTOURS�OF�THE�GRAPHIC��5HIS�WORKS�
WONDERFULLY�WELL�WITH� BLACK�AND�WHITE�
CLIP�ART
� BUT�MORE� THOUGHT� IS� NEEDED�
WITH� COLOUR�PICTURES�BECAUSE�THE�
CONTOUR�FLOWING� IS�ACHIEVED� BY�
8ORDWORTH�MAKING� COLOUR���OF�THE�
GRAPHIC� TRANSPARENT
� LETTING� THE�WHITE�
OF�THE� BACKGROUND�PAPER�SHOW�� *F�
ANY�DETAILS� IN� THE�GRAPHIC� USE�COLOUR�
�
� THESE� TOO�WILL� TURN� TRANSPARENT
�
LETTING� THE� PAPER�SHINE� THROUGH�AND�
MAKING� THEM� LOOK�A� LITTLE�WEIRD�

-IKE�VERTICAL� RUNAROUND
� CONTOUR�
RUNAROUND� CAN� FLOW�THE� TEXT�AROUND�
THE� LEFT�OR�THE� RIGHT�OF�THE�GRAPHIC
� BUT�
NOT�BOTH�� 5HE�SPACE�THAT�SHOULD� BE�
LEFT�BETWEEN� THE�GRAPHIC�AND� THE� TEXT�
� �THE� �STANDOFF�� � �IS�USER�CONFIGURABLE�
FOR�EACH�GRAPHIC� IN� THE�DOCUMENT�

*F�NO� RUNAROUND� IS�SELECTED
� TEXT�
CAN� BE� LAID�OVER�THE� TOP�OF�GRAPHICS�

.ORE� THOUGHT� IS� NEEDED� IF�THE�
DOCUMENT�HAS
� SAY
� TWO�COLOUR�
PICTURES� IN� IT�WITH� DIFFERENT
� CONFLICTING�
PALETTES��8ORDWORTH� HAS�A� 3EMAP�
OPTION�WHICH�WILL� ATTEMPT�TO�CREATE�A�
NEW�COMPROMISE� PALETTE�� #UT�THE�
MORE�COLOUR� PICTURES� IN� THE�DOCUMENT�
WITH� DIFFERENT�PALETTES
� THE�WORSE�
EACH� IS�GOING� TO� LOOK� 	AND� PRINT
� AFTER�
A� REMAP�

#UT�YOU�LL� PROBABLY�BE�USING�
BLACK�AND�WHITE�CLIP�ART�MOST�OF�THE

TIME
� IF�FOR� NO�OTHER� REASON� THAN�
BECAUSE�YOU�DON�T�HAVE�A� COLOUR�
PRINTER�AND�YOU� KNOW�FROM�
EXPERIENCE�THAT�UNLESS�CREATED�WITH�A�
GREY�SCALE�SCREEN�DUMP� IN�MIND
�
COLOUR�PICTURES� LOOK�AWFULLY�MUDDY�
WHEN� SENT�TO�A�MONOCHROME�PRINTER
�
EVEN� ONE�WITH� LASERS� IN� IT�

1C@�MDBCO�RJM?N
8ORDWORTH�S�DICTIONARY� IS� THE�SAME�
ONE�MANY�OTHER�WORD� PROCESSORS�USE��
$OMPILED� BY�$OLLINS
� IT� IS�THE�&NGLISH�
VERSION� AND�CONTAINS� ���
����
WORDS
� INCLUDING� THE�USUAL� ��
����
.ERRIAM�8EBSTER� LEGAL� AND�MEDICAL�
SUPPLEMENT��5HERE�S�A� THESAURUS�AS�
WELL
� FOR�THOSE�MOMENTS�WHEN�YOU�
CAN�T�THINK�OF�THE�EXACT�WORD�
	COMMENT
�DECLARATION
� EXPRESSION
�
REMARK
� UTTERANCE���
� YOU�WANT�

4PELLING�CHECKING� PROCEEDS�AT�AN�
ACCEPTABLE� RATE�� NOT�THAT� IT�S�QUICK
�
BUT� IT� IS�AS� FAST�AS�1ROTEXT��S� SPELLING�
CHECKER
�WHICH� IS� NO�SLOUCH�

'OR�BEST�PERFORMANCE
� THE�
DICTIONARIES�CAN� BE�COPIED� TO�3".��
8ORDS�ARE�CHECKED� PHONETICALLY
�
WHICH�MEANS� IF�YOU� SPELL� SOMETHING�
BY�HOW� IT�SOUNDS
�8ORDWORTH�WILL�
ALMOST�CERTAINLY�PROVIDE� THE�CORRECT�
SPELLING
� PROVIDED� IT� IS� IN� THE�
DICTIONARY
� OF�KORSE�� <8ORDWORTH�
SUGGESTS�� HORSE
�WORSE
� CURSE
�
COARSE
� COURSE���


5HE�SPELLING� DIALOGUE�BOX� IS�EASY�
TO�UNDERSTAND�AND� USE�� THE�ONLY�SLIGHT�
CRITICISM� *� HAVE� IS� THAT�THE� PROCESS� IS�
SLOWED�DOWN� BY�THE� PROGRAM�ASKING�
FOR�CONFIRMATION� EVERY�TIME�YOU�
CHOOSE�TO�SAVE�A�WORD� TO�YOUR�USER�
DICTIONARY��$ONSIDERING� THE�USER�
DICTIONARY�CAN� BE�EASILY�AND�
COMPLETELY�EDITED� FROM�OUTSIDE�OF�THE�
SPELLING� CHECKER
� CONFIRMATION� IS�
REALLY�UNNECESSARY�

5HE�THESAURUS�KNOWS� ����
����
SYNONYMS�FOR���
����WORDS�� 5HERE� IS�
NO�ANTONYM�OR�WORD� DEFINITION�
FACILITY�� THE� FORMER� IS�AN�OMISSION
� BUT�
THE� LACK�OF�DEFINITIONS� IS�BECAUSE�
$OLLINS�DOESN�T�SUPPLY�THIS�MODULE� FOR�
THE�&NGLISH� DICTIONARY
� ONLY�THE�
"MERICAN�ONE
�WHICH� IS�DOWNRIGHT�
DAFT�OF�THEM��8ORD�DEFINITIONS�ARE�
IMPORTANT�FOR�ANYONE�WHO� IS� NOT�
PERFECTLY�AT�HOME�WITH� THE�&NGLISH�
LANGUAGE�� 'OR�EXAMPLE
� IN� THE�ABOVE�
SPELLING� MISTAKE
� THE�USER�MAY�ONLY�
HAVE�A�GOOD�ENOUGH� KNOWLEDGE�OF�
&NGLISH� TO� RECOGNISE� THAT�THE�CORRECT�
SPELLING� FOR� �KORSE�� IS�EITHER� �COARSE��
OR� �COURSE��� THE� FINAL� DECISION� CAN�
ONLY� BE�MADE�BY� LOOKING� UP�THE�
DEFINITION�OF�EACH�

"ND�DON�T�GIVE�ME�ANY�HASSLE�
ABOUT� LOOKING� THEM� UP� IN�A�
DICTIONARY�� 6SING� THAT�ARGUMENT
� A�
COMPUTER�DICTIONARY�AND� THESAURUS�
BECOME�REDUNDANT�

0N� TOP�OF�THE�DICTIONARY�AND�
THESAURUS
�8ORDWORTH� HAS�A�
(LOSSARY� UTILITY�� *N� THIS� REQUESTER�YOU�
CAN�ENTER�THE� PHRASES�YOU� USE�MOST�
OFTEN�� �YOUR�NAME�AND�ADDRESS
� FOR

IWORAWONN�VI�U��� I�UI�SIA�INTERNATIONAL
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7� �� o� �r��
4CALING�DOWN� IS�
EASY�ENOUGH
�
BUT�EN LA RG ING �
PRODUCES�
BLOCKIE R�AND �
BLOCKIE R�PICTURES
�
ESPECIALLY� IF �YOU �
ENLARGE�A� PICTURE �
THA T�HAS�
PREVIOUSLY �BEEN�
SHRUNK�

EXAMPLE
� OR�STANDARD� LETTER�
OPENINGS�AND� ENDINGS��
%OUBLE�CLICKING�A�GLOSSARY�
ENTRY� INSERTS� IT�AT�THE�CURRENT�
CURSOR�POSITION� IN� THE�TEXT�

8ORDWORTH� IS�ABLE� TO�
LOAD� TEXT�SAVED�BY�OTHER�
PROGRAMS�� *T�KNOWS�
SPECIFICALLY�ABOUT�
8ORD1ERFECT
� 1RO8RITE�AND�
1ROTEXT
� PLUS� IT�CAN� IMPORT�
GENERIC�"4$**�AND� *''� TEXT��
"NY�GRAPHICS� IN�AN�ALIEN��
FORMAT�DOCUMENT�WILL� BE�
DISCARDED
� BUT�TYPE�STYLES�
AND� PARAGRAPH� FORMATTING�
ARE�PRESERVED�

8ORDWORTH�S�OWN� FILE�
FORMAT� IS� *''
� BUT�A� NEW�
TYPE�OF�%IGITA�S�OWN�
INVENTION�� 'ROM� THE�
DOCUMENT�HEADERS� IT�
APPEARS� TO�BE�CALLED�
8080� 	LIKE�PICTURES�ARE�
*-#.�AND�MUSIC� IS�4.64
�
*T�ADHERES� TO�THE� *''� RULES
�
WITH�ALL� THE� RELEVANT�
DOCUMENT� INFORMATION� HELD�
IN� DIFFERENT�CHUNKS�

"S�ALL� GRAPHICS� IN�A�
8ORDWORTH�DOCUMENT�ARE�
STORED�WITH� TEXT
� FILE�SIZES�
CAN� GET�HUGE
� PARTICULARLY� IF�
YOU� HAVE�USED�MANY� LARGE�
COLOUR�PICTURES�

5HE�ALTERNATIVE� IS� TO� JUST�
STORE�THE� INFORMATION� ABOUT

=IHNCHO?>�IH� J;A?� ��

$ONTOUR�F LO W �IS�DEEPLY�W ONDERFU L��
1RINTER�FONTS�AND�GRAPHICS�CAN�BE�
OUTPU T�TO �THE�SAME�PAGE�BY �FEEDING �
THE�PAPER�TH ROUGH�ONCE�FO R�THE�TE X T�
AND� THEN�AGA IN � FO R�THE�GRAPHICS�� *T�S �
MORE�ACCURATE�THAN�YOU �D �EXPECT�

I
� n �J �����;��� I � r�
7�VJ
��R� ��

KEEP�WITHIN�THE�TRUE�8:4*8:(�SPIRIT�GRAPHdED�TO�BE�DISPLAYED�ACCURATELY�ON�SCREEN
�AND�IN�AS�MANY�COLOURS�AS�THE�USER�CHOOSES
�WHICH�MAY�VERY�WELL�BE�LESS�COLOURS�THAN�THERE�ARE�IN�THE�ORIGINAL�GRAPHIC��0N�TOP�OF�THIS�USERS�NEEDS�TO�BE�ABLE�TO�RE�SCALE�THE�GRAPHIC�TO�THE�SIZE�THEY�WANT�IT�AND�AUTOMATICALLY�RUN�TEXT�AROUND�IT�
ARE�THE�MINIMUM�CRITERIA�FOR�S�IF�SUCH�A�FEATURE�IS�GOING�TO�BE�USEFUL�

8ORDWORTH�CAN�IMPORT�ALL�*''�GRAdPHICS�FORMATS�UP�TO�AND�INCLUD������)".��*T�CANkT�HANDLE����BIT��QH�8ORDWORTH�CAN�IMPORT�����UR
�&XTRA�)ALF#RITE�	���COL��R
�AND�)".�	�
����COLOUR
�GRAP����IT��A��ONLY�DISOIAY�THEIR�M�A�MAXIMUM�CF� ����COLOURS� 4O�)".� R� ME�PI�



".*("�4)011&3�o �*446&��� o �"6(645� ����

5HE�G LOSSARY�IS�W HE RE �YOU �PU T�A LL�
THOSE�PHRASES�AND�PARAGRAPHS�YOU �
USE�MOST�O FTEN ��NAMES�AND�ADDRESSES�
ARE �THE�MOST�OBVIOUS� TH INGS�TO �STORE�
HERE?�BU T�STANDARD� LE TTER�OPENINGS �
AND�ENDINGS�A RE �ANO THER�IDEA�� *F�YOU �
CHANGE�THE�G LOSSARY�AND �QU IT�
4HK=PHKMA�W ITH O U T�SAVING 
�YOU �W IL L �
BE� REM INDED�O F�THE�FACT�AND�ASKED�FO R �
CONFIRM ATION� TO �QU IT�

4HK=PHKMA�SUPPORTS�SOME�A LIEN�FILE �
FO RMATS�� *T�W IL L � RECOGNISE�STYLE �
CHANGES�	BOLD
� ITA LIC �AND �SO�ON
�BU T�
W ILL�DISCARD�A N Y �GRAPHICS� IN� NON��
4HK=PHKMA�DOCUMENTS��0NCE�THE�FILE �
FO RM A T�IS�CHOSEN
�4HK=PHKMA�W IL L�
SAVE� IN� THA T�FO RM A T�AS�W E LL
�SO�MAKE �
SURE�YOU �CHANGE�THE�FILE �FO RM A T�A FTE R�
IM PORTING �AS� 	SAY
�"4$**
�UNLESS�AN�
"4$**� SAVE�IS�W H A T�YOU�W AN T�

=IHNCHO?>� @LIG � J;A?� ��

WHICH�DISK�EACH� OF�THE�
PICTURES� IN� THE�DOCUMENT�
IS�ON�AND� LOAD� THEM�
SEPARATELY�WHEN�
NEEDED�� 5HE�ADVANTAGE�
OF�THIS� IS� THAT�THE�
DOCUMENT� ITSELF�REMAINS�
SMALL
� TEXT� LOADS�QUICKLY�
AND�GRAPHICS�CAN� BE�
PRESENT� IN� THE�DOCUMENT�
BUT��UNLOADED�� FOR�
SPEEDIER�SCREEN� REFRESH�
AND�CONSERVATION� OF�THAT�
MOST�PRECIOUS�OF�GIFTS
�
CHIP�MEMORY��"LSO
�
BECAUSE�THE�PICTURES�ARE�
NOT�FIXED� TO� THE�
DOCUMENT
� NEITHER�ARE�
THEY�FIXED� TO� THE�
DOCUMENT�S�SCREEN�
RESOLUTION� AND� PALETTE
�
SO�EACH� PICTURE�CAN� BE�
OUTPUT� 	BUT�NOT�
DISPLAYED
� IN� ITS�ORIGINAL�
FORMAT�AND� COLOURS��5HE�
ADVANTAGE�OF�THE�WAY�
8ORDWORTH�DOES� IT�IS�
THAT�GRAPHICS�AND� TEXT�
REMAIN� TOGETHER
� SO�YOU�
DON�T�LOSE�A� PICTURE�
BECAUSE�YOU� CAN�T�FIND�
THE�DISK� IT�S�ON�� "LSO
� THE�
SMALLER�YOU� RE�SCALE�A�
PICTURE
� THE�SMALLER�THE�
RESULTANT�FILE� SIZE�

8ORDWORTH�S� FILE�
REQUESTER� IS�A� PLEASURE� TO�
USE�� 0NE�WINDOW� IN� THE�
REQUESTER�FOR�FILES
� ONE�
FOR�DRAWERS�AND�DEVICES
�
PLUS�OPTIONS� FOR�SETTING� A�
FILTER�AND� SHOWING� A�
SORTED�OR�UNSORTED� LIST�� *TS�
ONLY�FAULT� IS� THE� LENGTH�OF�
TIME� IT�TAKES� TO� READ� IN�A�
LARGE�DIRECTORY�FROM�
FLOPPY�� *T�DOESN�T�UPDATE�
THE� FILES�WINDOW�AS� IT� IS�
READING� THE�DISK
� SO�YOU�
HAVE� TO�WAIT�UNTIL� THE�
WHOLE�DIRECTORY� IS� READ�
BEFORE�CLICKING�ON�A�
FILENAME�

FOR�THE�&NGLISH�DICTIONARY
� ONLY�THE�"MERICAN�ONE
�WHICH� IS�DOWNRIGHT�
��HLOARI�V��STANID��NF��THFI�M���8NR�CI�RI�3FINITINNS�ARFIJMANRTANT��FNR��ANVNNA��W+IN

6P� TO� ����MULTIPLE�DOCUMENTS�CAN� BE�
OPENED
� MEMORY�PERMITTING�� &ACH�
DOCUMENT�WINDOW�MULTITASKS
� SO�YOU�
CAN� BE�EDITING� ONE�WHILE�PRINTING�
ANOTHER�� 5HERE� IS� NO�OPTION� TO�MERGE�
ONE�DOCUMENT�FROM� DISK�STRAIGHT� INTO�
ANOTHER
� ALTHOUGH� THIS�CAN� BE�GOT�
ROUND� BY�OPENING� BOTH� DOCUMENTS
�
CUTTING� THE� TEXT�FROM�ONE�AND� PASTING�
IT� INTO� THE�OTHER�

)<TJPO
)ORIZONTAL�AND�VERTICAL� RULERS�ARE�
PROVIDED�� �BOTH�CAN� BE�SWITCHED� ON�
AND� OFF�AND�MEASUREMENTS�CAN� BE� IN�
INCHES
� CENTIMETRES
� PICAS
� POINTS
�
PITCH� OR�PIXELS��"LL� TAB�POSITIONS�� � LEFT
�
RIGHT
� CENTRE�AND�DECIMAL� � �CAN� BE�
SET�BY�SIMPLY�SELECTING�WHICH�YOU�
REQUIRE� FROM�A� SET�OF�FOUR� ICONS
�
POINTING�AT�THE� HORIZONTAL� RULER�AND�
CLICKING�WHERE�YOU�WANT�THEM��
$ORRECTING� A�MISTAKE� IS�DONE�BY�
DRAGGING� THE�TAB�ARROWS�ALONG� THE�
RULER
� OR�GET� RID� OF�THEM�COMPLETELY�BY�
DRAGGING� THEM�OFF�THE� RULER�

0K@>D<G�K<M<
5HERE�ARE� TWO� SPECIAL� MARKERS�ON� THE�
RULER�WHICH�ARE�USED� FOR�PARAGRAPH�
INDENTS�AND�OUTDENTS�� 5HE�TOP�MARKER�
SETS� THE�MARGIN� POSITION� FOR�THE� FIRST�
WORD� IN�A� PARAGRAPH
� THE�BOTTOM�
MARKER�SETS� THE�MARGIN� FOR�
SUBSEQUENT� LINES� IN� THE� PARAGRAPH�� #Y�
HAVING� THE�TOP�MARKER�SET�TO� THE� RIGHT�
OF�THE�BOTTOM�MARKER
� OUTDENTS�ARE�
POSSIBLE
� VICE�VERSA� FOR� INDENTS�� #Y�
DRAGGING� THE�BOTTOM� MARKER�WHILE�
HOLDING� THE� RIGHT�MOUSE�BUTTON�DOWN
�
BOTH�MARGINS�CAN� BE�ADJUSTED�AT�
ONCE�WHILE� KEEPING� THEIR�POSITIONS�
RELATIVE� TO�EACH� OTHER�

"� LAYOUT�STYLE� FOR�THE�WHOLE�
DOCUMENT�CAN� BE�SET�OR
� BY�DRAGGING�
A� BLOCK�OVER� PARAGRAPHS
� EACH� CAN�
HAVE� ITS�OWN� STYLE
� ALLOWING�YOU� TO�
MIX� INDENTS�AND�OUTDENTS�AND�TAB�
POSITIONS� FREELY�� 0NCE�A� PARAGRAPH�S�
STYLE�HAS�BEEN� SET
� FURTHER�MARGIN� AND�
TAB�CHANGES�TO�OTHER�PARTS�OF�THE�
DOCUMENT�WON�T�AFFECT�THAT�
PARAGRAPH� UNLESS� IT� IS� HIGHLIGHTED�

-INE�SPACING� IS�ADJUSTABLE�� *F�YOU�
ARE� USING�YOUR�PRINTER�S� BUILT�IN�
CHARACTER�SET
� THEN�YOU�ARE�EFFECTIVELY�
RESTRICTED� TO� SIX�OR�EIGHT� LINES�PER�
INCH
� SINGLE� SPACED
� SINGLE�AND�A�HALF�
SPACED�OR�DOUBLE�SPACED�
8ORDWORTH�WILL� LET�YOU� SELECT�ANOTHER�
TYPE�OF� LINE�SPACING� FOR�PRINTER�FONTS�
	MEASURED� IN� POINTS

� BUT�THE�OUTPUT�
WILL� BE�GARBAGE�

#ITMAP� FONTS�CAN� BE� LINE�SPACED�
ANY�WAY�YOU� LIKE�AND�WILL� PRINT�AS�
THEY�ARE�ON�SCREEN�� 1RINTER�FONTS�AND�
BITMAP� FONTS�CAN� BE�MIXED�ON�SCREEN
�
EVEN�ON� THE�SAME� LINE�

+USTIFICATION� IS� LEFT
� RIGHT
� CENTRED�
OR�FLUSH��"UTOMATIC� HYPHENATION� IS�
AVAILABLE� 	MAINLY�OF�USE�WITH� FLUSH��
JUSTIFIED� COPY
� BUT� ITS� IMPLEMENTATION�
IS�FAR�FROM� PERFECT�� 5HERE� IS� NO�
EXCEPTIONS�DICTIONARY
� AND�YOU� CAN�T�
DICTATE�THE�MINIMUM� NUMBER�OF

CHARACTERS� TO� HYPHENATE�AFTER�OR�
BEFORE
� SO�AWKWARD�WORD� BREAKS�
CROP�UP�QUITE�A� LOT��5HIS� NEEDS� TO�BE�
IMPROVED� IN� LATER�VERSIONS�

$HARACTER�SPACING� 	TRACKING
� CAN�
BE�ADJUSTED� FOR�THE�WHOLE� FONT�OR�FOR�
ONLY�THE� HIGHLIGHTED� TEXT��8HEN� FLUSH��
JUSTIFYING
�8ORDWORTH� USES� THE�
NORMAL� METHOD�OF�INSERTING� EXTRA�
SPACE�BETWEEN�EACH�WORD�� IT�CANNOT�
AUTOMATICALLY�COMPENSATE� FOR� LARGE�
GAPS�BETWEEN�WORDS�ON�A� LINE� BY�
AUTOMATICALLY�ADJUSTING� THE� TRACKING��
"GAIN
� SOMETHING� FOR�%IGITA� TO� THINK�
ABOUT�FOR� LATER�VERSIONS�

1ARAGRAPH� SPACING� CAN� BE�
ADJUSTED� SO� THAT�EXTRA� SPACE� IS�ADDED�
BEFORE
� AFTER
� OR�BOTH� BEFORE�AND�
AFTER
� EACH� PARAGRAPH� IN� THE�
DOCUMENT�OR�ONLY�THOSE�HIGHLIGHTED��
5HIS� IS�AN�EXCELLENT�FEATURE�WHICH�
SAVES�YOU�PRESSING� 3ETURN�AN�EXTRA�
TIME� IF�YOU�WANT�A� BLANK� LINE�BETWEEN

� 2 1 0
0RIGINALLY�8ORDWORTH� WAS�CALLED�
�2UARTZ��� )UH � 5HE� REASON� FOR�
THAT�NAME�MAY�HAVE�BEEN�CRYSTAL�
CLEAR�TO�THE�PROGRAMMER
�BUT�NOT�
TO�THE�PEOPLE�HE�WAS�WORKING�FOR��
%IGITA�BOSS�+ERRY�3HYLL�CAME�UP�
WITH�THE�NAME��8ORDSWORTH�
�BUT�
THE��POWERS�THAT�BE��WON�T�LET�YOU�
REGISTER�NAMES�AS�TRADEMARKS
�SO�
THE��S��IN�THE�MIDDLE�WAS�DROPPED�
AM�8ORDWORTH�WAS�BORN�

:::: � � � , � 0
EACH� PARAGRAPH�� 6SING� THE�
PARAGRAPH� SPACING� FACILITY�YOU� CAN�
ADJUST�SPACING�QUICKLY�AND�EASILY�
SHOULD�YOU�CHANGE�YOUR�MIND�ABOUT�
DOCUMENT� LAYOUT�

)EADERS�AND� FOOTERS�AREN�T�
FORGOTTEN��5HESE�FORM� PART�OF�THE� TOP�
AND� BOTTOM� MARGINS�OF�A� PAGE��YOU�
EDIT�THEM�ONCE�AND� THEY�GET�
DISPLAYED�AND� PRINTED�ON�EVERY�PAGE�
IN� THE�DOCUMENT�

"LTERNATIVELY
�YOU�CAN� HAVE�
DIFFERENT�HEADERS�AND�OR� FOOTERS� FOR�
LEFT�AND� RIGHT�HAND� PAGES�� 5HERE�S�
ALSO�A� BUTTON� TO� LET�YOU� SWITCH� OFF�
HEADERS�AND� FOOTERS� FOR�THE� FIRST�PAGE�
OF�A� DOCUMENT�� �HANDY�FOR�A�TITLE�
PAGE
� BUT� IF�YOU�WANT
� FOR�EXAMPLE
�
THREE�OR� FOUR�PAGES�OF�CONTENTS�
WITHOUT�HEADERS�AND� FOOTERS�BEFORE�
THE�MAIN� DOCUMENT�STARTS
� THERE�S� NO�
OPTION� FOR� IT�� /EITHER� IS� THERE�AN�
OPTION� TO�CHANGE�THE� STYLE�OR�CONTENT�
OF�HEADERS�FOOTERS�MID�DOCUMENT�

1AGE�NUMBERING� CAN� BE� IN�ONE�OF�
FIVE�DIFFERENT�STYLES�� ORDINARY�
NUMBERS
� UPPERCASE�OR� LOWERCASE�
ROMAN� NUMERALS
� OR�UPPERCASE�OR�
LOWERCASE� LETTERS� 	AFTER� PAGE���� IT�
CHANGES�TO�""
�"#
�"$�AND�SO�ON
�
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"M IG A � �������,� _���
"M IG A � ���� �.#� _���
"M IG A � �����.#� _���
"M IG A � ���� ��.#� ����.��HARD�DISK� _����
1ACKS�DO�NOT�INCLUDE�SOFTWARE�UNLESS�SPECIFICALLY�STATED

4 O F T W A R E

4TA R �-$���MONO

4 TA R � -$����C O LO U R

4 TA R �-$����������P IN �M ONO
4 TA R � -$����������P IN � C O LO U R

4 TA R �9#����� �1 RO FE S S IO N A L � ���P IN �
C O L O U R � _���
4 TA R �9#����� �8 IDE �P RO FE S S IO N A L � ���P IN�
C O LO U R � _���

-$���C O L O U R F A B R I C �P R I N T I N G � K IT �
	 FO R �5 �4 H I R T S � ETC
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_��
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' LE X ID UM P �"M IG A � _�����
"LL�PRINTERS�COME�W ITH�A�PARALLEL�PRIN TER�CABLE

o � ' U L LY �4$4*� C OM P A T IB LE
o � 6P�TO ��.#� '"45�3".� ON �BOA RD

o � ) IGH � SPEED � �'""4530. � � C O N T R O L L E R

o � " U TO � B O O T � F R OM � ''4� P A R T I T I O N
o � " L L � C OM B IN A T I O N S �A V A I LA B LE

1RO�1AGE���� _���
1RO�7IDEO�1OST _���
1RO�8RITE _��
4CULPT�"NIMATE��% _���
#ROADCAST�5 ITLE R� ** _���
9�$AD�%ESIGNER _��
9�$AD�1ROFESSIONAL _���
%ELUXE�1AINT� *** _��
% IGIVIEW �(OLD�7� _���
1IXMATE _��
7ISTA _��
%ISTANT�4UNS _��
1EN�1AL _��
$ROSS�%OS _��
%EVPAC�"MIGA _��
)ISOFT�#ASIC _��
-ATTICE�$�V� _���
-ATTICE�$���� _���
) ISOFT�1RO�'LIGHT _��
1RO�%RAW _���
2UARTER�#ACK _��
7 IDEOTITLE R _���
5URBO�4ILVER _���
% IRECTOR�7� _10"
1HOTON�1AINT� ** _��
#ARS���1IPES _���

��.#
���.#

_���
_���

$ H I P S

*$%�"DSPEED � _���
*$%�' L ICKE R �'REE�7 ID EO � _���
*$%� ''7� � 7 ( " �. O N I T O R � _���

) A R D W E A R I N G D U S T C O V E R � _�
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,$4�1$�1OWER �#OA RD � _���
"5 �0NCE � _���
	�����7 E RS IO N � A LSO �A V A I LA B LE 
 � _���
' LOPPY �DISKS	MINQUANT ITY���
� _����EACH

. AXE L L � B RA NDED �M U L T I C O L O U R �D ISKS �
BOX �O F � ��� _����

"L��TRADE�MARKS�ACKNOWLEDGED
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��MS�"CCESS�5IME���"UTOPARKING

�� *NCLUDES� ITS�OWN�%EDICATED� 146��$#.�RECOMMENDS�AGAINST�USE�OF�
)ARD�%ISKS�WITHOUT�INDEPENDENT�POWER�SUPPLY�

� �0PTION�FOR�UP�TO��.#�OF�ADDITIONAL�3".�&XPANSION�
*NCLUDES�4$4*�5HROUGHPORT�AT�REAR�FOR�FURTHER�EXPANSION

�� � )IGH�QUALITY�METAL�CASING
�COLOUR�MATCHED�TO�THE�"MIGA����
�� *NCLUDES� j.3#"$,61�1RO��AS�WELL�AS�$ONFIGURATION�'ORMAT�SOFTWARE

�*�7&+$�),4�-/& "�

INCLUDING�7"5���DELIVERY

"LSO�AVAILABLE��
� � 6 6 � ������&XTERNAL�%RIVE�

������5RACK�4WITCHABLE �
0NLY�_������INC�7"5�DELIVERY

7ERY�QUIET� ? 6 ) ) % , 
�
4LIMLINE�DESIGN�
4UITS�ANY�"MIGA�
$OOLING�7ENTS
4LEEK
�HIGH�QUALITY�METAL�CASING�
2YALITY�$ITIZEN�4ONY�%RIVE�.ECHANISM�
0N���0FF�SWITCH�ON�REAR�OF�DRIVE�
'ULL����,�'ORMATTED�$APACITY�
-ONG�REACH�CONNECTION�CABLE

R M V W � & &* ( �) 2 2  � 3 * & � �0M� 2 M ) & 3 M ( 1 D�.)KF9E�' A;JGK6 V � " - - � 1 3 * $ & 4 � * / $ - 6 % & � 7 " 5 � � � % & - * 7 & 3 :

>MOMMJ
13*$&4�*/$�%&-*7&3:���7"5�!� �����

�LDF9GG��CIF=9F�%ELIVERY��
	6,�.AINLAND�0NLY
� _�����&XTRA

#6:�8*5)�$0/'*%&/$&�FROM�ONE�OF�THE�LONGEST�ESTABLISHED�
COMPANIES� IN�THEIR�FIELD
�W ITH�A�REPUTATION�FOR�GOOD�SERVICE�

AND�PRICES��8E�HAVE�INVESTED�HEAVILY�IN�A�COMPUTER�SYSTEM�TO�
ENABLE�OUR�5ELESALES�STAFF�TO �PROVIDE�UP�TO�THE�MINUTE�STOCK�
INFORMATION
�COUPLED�WITH�HIGHLY�EFFICIENT�ORDER�PROCESSING��
0UR�FULLY�EQUIPPED�8ORKSHOP�ENABLES�US�TO�CARRY�OUT�ALMOST�
ANY�REPAIR�ON�OUR�PREMISES��8E�FEEL�SURE�THAT�YOU�WON�T�BE�

DISAPPOINTED�IF�YOU�CHOOSE�&VESHAM�.ICROS�

�
�� � 5 �
����

$ALL�US�NOW�ON

9 � �����������
-INES�OPEN�.ONDAY�4ATURDAY
�

^ � ����AM�������PM

4 E N D � $ H E Q U E 
 � 1 O S TA L� 0 R D E R �O R �
" $ $ & 4 4 �7 *4 " � C A R D � D E T A I LS � T O � �

& V E S H A M � . I C R O S � - TD �
6 N I T � � 
 � 4 T � 3 I C H A R D S � 3 D � �

& V E S H A M 
 � 8 O R C S �
8 3 *5 � � 9 +

"$$&44�7*4"�
$ARDS�8ELCOME

(OVERNMENT
�&DUCATION���1-$�ORDERS�WELCOME�
4AME�DAY�DESPATCH�WHENEVER�POSSIBLE�

&XPRESS�$OURIER�DELIVERY�	6,�.AINLAND�ONLY
�_�����EXTRA�
1LEASE�NOTE�THAT���WORKING�DAYS�MUST�BE�ALLOWED�FOR�

D9FGCB5@�7<9EI9�CLEARANCE�

&5=@�(F89F��5L�� � � � � �� � � � � � � *

6NIT��� 4T�3ICHARDS�3OAD
�&VESHAM�
8ORCESTERSHIRE� 83��� �9+

0 � �����������
FAX � �� ������������

@� 0 P E N � . ON �4 A T���������� �� �

��������� � �� ������������������ �������������/
��(LISSON�3D
�$AMBRIDGE�$#�� �)"

? ������������
FAX���������������

0 P E N �.ON�'RI
�� ���� �������
A N D �4AT�
�� �� � �� �� � �

�CFDCF5H9�,5@9G��9DH�� o � "�&�895@9F

�����1ERSHORE�3OAD
�$OTTERIDGE�
#IRMINGHAM� #����#)

���� ��������
FAX��� ���� ���������

0 P E N �. ON �4 A T�
�� ����������

e �� � � � � � � � � �
.ONDAY�TO�'RIDAY
� ������������

���.0/5)4�8"33"/5:�
0/�"--�130%6$54

�BB�:;J7?BI�9EHH;9J�7J�J?C;�E B=E ?D=�JE�FH;II�S� � BB�=EE:I�IK8@;9J�JE�7L7?B78?B?JO

�'#!�� � � 
 
 � � 
 
 
 � /*!,���-
)"3%�%3*7&���3".�61(3"%&�#0"3%�,*5

,ITS�COMPRISE�OF�FULL�SIZE�HARD�DISK�CONTROLLER�CARDS�
INCORPORATING�UNPOPULATED�4*..4�3".�EXPANSION�SOCKETS�
FOR�ACCOMMODATING�UP�TO��.B�3".��1-64�HIGH�SPEED
�FAST�

ACCESS�/&$�4$4*�HARD�DISKS�
*���.#�)"3%�%3*7&���*/5&3'"$&���3".�$"3%�����_��������
�� ���.#�)"3%�%3*7&���*/5&3'"$&���3".�$"3%���_��������

1-&"4&�/05&��5HESE�ARE�UNPOPULATED�3".�SOCKETS���"DD�_��������PER�
�.B�OF�3".�REQUIRED�

�.B�3".�&XPANSION�$ARD�WITH��.B�'ITTED
EASILY�UPGRADEABLE�TO��.B
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��� %IRECT�REPLACEMENT�FOR�THE�"���� EXPANSION�I � $ONVENIENT�0N���0FF�
.EMORY�4WITCH� �7� "UTO�RECHARGING�BATTERY�BACKED�3EAL�5IME�$LOCK� 
:�
$OMPACT�6NIT�4IZE� ��6LTRA�NEAT�DESIGN� 
:� 0NLY��� LOW�POWER�'"453".S
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�:� 'ULLY�POPULATED�BOARD� INCREASES�TOTAL�3".�IN�"����TO��.B��� �:� 1LUGS�INTO�VACANT�
TRAPDOOR�AREA
���CONNECTS�TO��("3:��CHIP�
:� *NCLUDES�AUTO�RECHARGING�BATTERY��

BACKED�REAL�TIME�$LOCK��� 4OCKETED�3".�*$S�FOR�ACCOMMODATING�UP�TO����.B�3".

6NPOPULATED�3".�BOARD�WITH�C LO C K ��������������_������
3".�#OARD�WITH����,�'"453".� INSTALLED�����_������
3".�#OARD�WITH��.B�'"453".�INSTA LLED���� _������
3".�#OARD�WITH����.B�'"453".� INSTALLED���_������

/�#���5HE�EXPANSION�BOARD� J�
REQUIRES�,ICKSTART� ����TO� I�
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8ITH�OUR�.&("#0"3%
�YOU�CAN�FURTHER�EXPAND�YOUR�"����S�

MEMORY�TO�A�TOTAL�OF��.B�WITHOUT�DISPOSING�OF�YOUR�EXISTING����,�
UPGRADE�	MUST�BE���X�3".�CHIP�TYPE
�OR�NOT�EXCEEDING��CM�IN�LENGTH
�

,+)6
W�� �� �
.&("#0"3%�NEEDS�,ICKSTART�����
TO�OPERATE�	,ICKSTART�����UPGRADE�
AVAILABLE�FROM�US�FOR�_�����
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*NSTALLATION�REQUIRES�CONNECTION�TO�
THE�("3:�CHIP��&ASY�TO�FOLLOW�

INSTRUCTIONS�PROVIDED�
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:OUR�"MIGA� PRODUCES� FINE� QUALITY� HI�FI� STEREO� SOUND��
&NJOY� QUALITY� STEREO� SOUND� REPRODUCTION� HC� H<9� :I@@�
WITH� THIS� SPECIALLY� DESIGNED
� GREAT� NEW� TWIN� SPEAKER�
SYSTEM�� 'EATURES� REFLEX�PORTED�SPEAKER�DESIGN�WITH���
SEPARATE� DRIVERS� IN� EACH� UNIT
� AND� INCORPORATES� A�
BUILT�IN�AMPLIFIER�WITH�ADJUSTABLE�VOLUME�CONTROL�� 3UNS�
FROM�146�	SUPPLIED
�OR�FROM�BATTERIES�	NOT� INCLUDED
�
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(OOD�QUALITY�$OMMODORE���.B�)ARD�%ISK�UNIT
�

INCLUDING�ITS�OWN�146�AND�BUILT�IN�COOLING�FAN�� 'EATURES�
SOCKETS�FOR�UP�TO��.B�OF�ON�BOARD�'"453".�EXPANSION�
	SEE�BELOW
�� ��MS�"CCESS�TIME
�WITH�UP�TO ����.B�SEC��
TRANSFER�RATE��"UTOBOOTS�WHEN�USED�WITH�,ICKSTART�����
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/&$���.B�4$4*�%RIVE� REPLACEMENT�MECHANISM� �����������������_�������
/&$� ���.B�4$4*�%RIVE�REPLACEMENT�MECHANISM� ���������������_�������
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"����08/&34��&XPAND�YOUR�HARD�DISK�STORAGE�FURTHER�WITH�ONE�OF�
OUR�ADD�ON
� EXTERNALLY�CASED�4$4*�)ARD�%RIVES
�FEATURING���MS�

AUTOPARKING�/&$�MECHANISMS�WITH�SEPARATE�POWER�SUPPLY��4IMPLY�
PLUGS� INTO�THE�SOCKET�PROVIDED�ON� THE� REAR�OF�THE�"����)ARD�%ISK�UNIT��
&XTERNAL���.B�4$4*�%RIVE�CASED�WITH�146

TO�DIRECTLY�ADD�ON�TO�THE�$OMMODORE�"���� ���������������������_�������
&XTERNAL� ���.B�4$4*�%RIVE�CASED�WITH�1 4 6 ��������������������������� _�������

536&.064&
8&�(6"3"/5&&�THAT�THIS�IS�THE�
SMOOTHEST
�MOST�RESPONSIVE�AND�
ACCURATE�REPLACEMENT�MOUSE�YOU�
CAN�BUY�FOR�THE�"MIGA��&XCELLENT�
PERFORMANCE
�AMAZING� LOW�PRICE��
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0UTSTANDING� QUALITY
� EXCELLENT� VALUE� FOR� MONEY� �� THIS�
PACKAGE�INCLUDES�A� �������DPI�SCANNER�WITH�DITHER�OPTIONS
�
PLUS� THE� AMAZINGLY� POWERFUL� 506$)�61� SO�TWARE�

PACKAGE�WHICH� C+�IVES� THE� SCANNER� DIRECTLY�� 4CANNER�
INCLUDES�VIEWING�WINDOW���BACKLIGHT� FOR�ACCURATE�
SCANS� EVE?Y� TIME�� 4CAN� E�THER� IINE�ART� OR� GREY�

MAGES� UP� TO� ���DPk �� .ANY� IMAGE�
ENHANCEMENT� �� SPECIAL� E JECTS� AVAILABLE�

FROM� WITHIN� 5OUCH�6P�� "� SENSIBLE�
INVESTMENT�FOR�%ESKTOO�1UBLISHING�WORK�

:06�8*--�)"7&�50�1":�� - �%��,- �
"4�.6$)�.0/&:�TO�

OBTAIN�A�SIM ILAR�LEVEL�OF�
QUALITY
�FUNCTION�AND�

SOPHISTICATION�OFFERED�BY�
OUR�NEW�(&/-0$,�ADAPTER
�

COMPATIBLE�TO�ALL�"MIGAS��.ANY�
SPECIAL�FEATURES�INCLUDE�THE�ABILITY�

TO�RECORD�GRAPHICS���ANIMATIONS�ON�
VIDEO�RECORDERS
�OVERLAY�GRAPHIC�AND�

TEXT�ONTO�VIDEO�AND�USE�YOUR�DOMESTIC�
COLOUR�57�AS�A�COLOUR�MONITOR��$APABLE�

O F�SMOOTH�AND�STABLE�FADING�AND�
OVERLAYING�EFFECTS�WITH�SPECIAL�TUNING�KNOB�
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8ITH�*TS�DEDICATED�MONITOR�*NPUT
�THIS�MODEL�
COMBINES�THE�ADVANTAGES�OF�A�HIGH�QUALITY�MEDIUM�
RESOLUTION�COLOUR�MONITOR�WITH�THE�CONVENIENCE�OF�

REMOTE�CONTROL�5ELETEXT�57�o�AT�AN�EXCELLENT� LOW�PRICE� ��
/&8�7ERSION�FEATURES�DARK�GLASS�SCREEN�FOR�*MPROVED�
CONTRAST
�PLUS�FULL�RANGE���WAY�SPEAKER�SOUND�OU TPUT�
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'EATURES�A�(ENUINE�6,�VERSION����,�
$OMMODORE�"MIGA�����COMPUTER�WITH�
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*NCLUDES�"M IGA�����W ITH � �.B�3".
� PLUS� �.B�%RIVE
�57�MODULATOR
� j/ IGHT�#REEDk
�

�5HE�#EAST�� k
� j#ACK�TO �THE�'UTURE��4� j%AYS�OF�5HUNDER�
� j%ELUXE�1AINT� **k�

"������.#�4$3&&/�(&.4�1"$,"(&������������������������� _�������
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0UR�COMPACT�7IRUS�1ROTECTOR�FTTS�EASILY� TO�THE�1ORT�OF�THE� LAST�DISK�DRIVE� IN�
YOUR� "MIGA� SYSTEM
� PROTECTING� ALL� INTERNAL� AND� EXTERNAL� DRIVES� FROM� BOOT�
BLOCK� VIRUSES�� *NCORPORATES� A�
SWITCH� TO� ENABLE� OR� DISABLE�
THE� PROTECTION� FACILITY�� /FG 0/-:�_����
3&1-"$&.&/5�"����146

'1
(ENUINE�$OMMODORE�"MIGA�"����
TYPE�REPLACEMENT�1OWER�4UPPLY�
6NIT��(OOD�QUALITY�jSWITCH�MODEk�

TYPE��4UPER�LOW�PRICE�
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0UR�FULLY�COMPATIBLE
�HIGH�QUALITY�.*%*�INTERFACE�CONNECTS�DIRECTLY�WITH�THE�"MIGA�
SERIAL�PORT�AND�PROVIDES�*/
�065���5)36�PORTS�FOR�GOOD�FLEXIBILITY��'EATURES�-&%�
INDICATORS� ON� EACH� PORT� FOR
DIAGNOSTIC� PURPOSES
�
COMPACT�DESIGN�

4UPERB 0/-:�_�����
45&3&0�406/%�4".1-&3

0FFERING� FULL� COMPATIBILITY�WITH� ALMOST� ANY� "MIGA� AUDIO� DIGITISER� PACKAGE
� OUR�
4OUND� 4AMPLER� FEATURES� EXCELLENT� CIRCUITRY
� YIELDING� PROFESSIONAL� RESULTS�� 5HE�
MAIN�"�%�CONVERTER�GIVES�A�DIGITISING�RESOLUTION�OF�UP�TO���,)Z
�WITH�A�FAST�SLEW�
RATE�� 5WO�PHONO� SOCKETS�ARE�PROVIDED� FOR�STEREO� LINE� INPUT
� PLUS�AN�OPTION� FOR�
MICROPHONE�� "DJUSTABLE� GAIN� IS� ACHIEVED�WITH� BUILT�IN� CONTROL� KNOB�� $OMPLETE�
WITH� PUBLIC� DOMAIN� DISK�
CONTAINING� SOUND� SAMPLING�
APPLICATIONS���UTILITIES� 0/-:�_�����

53"$,#"--
&XCELLENT�NEW�HIGH�PERFORMANCE�TRACKBALL
�

DIRECTLY�COMPATIBLE�TO�ANY�"MIGA�OR�"TARI�45��
0PERATES�FROM�THE�MOUSE�OR�JOYSTICK�PORT��

4UPER�SMOOTH
�ACCURATE�AND�VERSATILE���
YOU�PROBABLY�WON�T�WANT�TO�USE�A�

MOUSE�AGAIN�AFTER�USING�THIS�
5RACKBALL��5OTAL�ONE�HANDED�CONTROL��

5OP�QUALITY�CONSTRUCTION�AND�OPTOd
MECHANICAL�DESIGN
�DELIVERING�HIGH�SPEED�AND�

ACCURACY�EVERY�TIME��/O�DRIVER�SOFTWARE�NEEDED��
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'ULLY�COMPATIBLE��,IT�INCLUDES�FULL�FITTING�INSTRUCTIONS����_������

7*%*�"MIGA�VIDEO�DIGITISER�PACKAGE� INC��7*%*�$HROME������������������������� _�������

7*%*�$HROME�"MIGA�COLOUR�FRAME�GENERATION�KIT� FROM�#�8�IMAGES�� _� �����

7*%*�3(#�COLOUR�FRAME�GENERATION�KIT� FROM�#�8�IM AGES ������������������� _� �����
.*/*(&/�(ENLOCK�"DAPTER������������������������������������������������������������������������� _� �����
,$4�1OWERBOARD�)ARDWARE�1$�&MULATOR�WITH� ITS�OWN
�.B�OF� 3".�ON�BOARD�����,�USEABLE� IN�"MIGA�M ODE ������������������������� &�������
,ICKSTART�����6PGRADE� �������������������������������������������������������������������������������_� �����
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,IND�8ORDS��� ��������������������� _������
1ROTEXT�7�� �������������������������_� ������
%IGITA�)OME�"CCOUNTS� ����� _������
%ELUXE�1AINT�� ��������������������_������

%ELUXE�7IDEO�� �������������������_������
.USIC�9�� �� ������������������������� _������
".04� ��������������������������������� _�����
)I4OFT�-ATTICE�$� ��������������� _� ������
('"�#"4*$�7�� ������������������_�����
('"�#"4*$�$OMPILER� �������_������
%EVPAC������ ����������������������� _������
%ISNEY�"NIMATION�4TUDIO� ����_������
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$OMBINING�THE�ADVANTAGES�OF�ADVANCED�$0-063�OUTPUT�W ITH�THE�
I K F ; H ?E H �QUALITY�OF�0 LIVETTI� 1ROFESSIONAL����PIN�PRINTING
� THE� D ;M �
%.���� � REPRESENTS�EXCELLENT�VALUE�FO R�MONEY��$ONSISTENT�HIGH�

QUALITY�IS�ASSURED�EVERY�TIME
�W ITH�NO� INK�EXCESSES�OR�PALE� LINES�AT�
ANY�SPEED�� 1EACE�0 F�. IND�FO R�TROUBLE�FREE�USE� IS�  K7 H7 D J; ; : 
� WITH�

0 LIVETTI�S� ���.ONTHS�0N�4ITE�8ARRANTY�COVER�*
s � ��� �CPS �OUTPUT� IN� D RA FT
� �� �CPS � IN� -2 �MODE�� > K = ; �� �, �BUFFER
s � ��$ O LOU R�OUTPUT��( RAPH ICS � RESO LU TION � UP�TO �����X� ���DPI
s � 1ARALLE L� *NTE RFACE 
� 5 RA C TO R�� �4 ING LE �4HEE T� 'EED�AS�S TANDARD
s � $ OM P LE TE �W ITH � C A B LE �� � ��� .0/5)4 �0/ �4 *5& �8 "33"/5:

0 LIVE TTI� %.���$�/ORM AL� 331�� _�������� INC �7"5

"O>LA:F�*B<KHL� 0/-:�_������
0I><B:E�,??>K�-KB<>� INC�7"5
�%ELIVERY���CABLE

���IHCA5H=7��IH�,<99H��9989F�5J5=@56@9�:CF�CB@M�P��������

O P I �� � I Y P R \ 1 R I C E S �IN C LU D E �7"5
�
� � �V �* * 7 �% �K C �F $ 0 � DE LIV E RY �A N D �C A B LE

"3"0%�*�* & /,0�0-" &�)�,##"/�&
"LL�45"3�1RINTERS�INCLUDE����MONTHS�0N�4ITE�.AINTENANCE

4TAR�-$����#EST�SELLING���PIN�PRINTER
� ������CPS��_��������
4TAR�-$����� ��1IN�$OLOUR
���FONTS
�������CPS����&�������
4TAR�-$������� ���1IN
���FONTS
� ������CPS��������_�������
4TAR�-$�������� ���1IN
���FONTS
�������CPS�������_�������
4TAR�-$�������$� ��COLOUR�VERSION�OF�ABOVE������_�������
4TAR�'3������PIN� INCLUDING�$OLOUR�6PGRADE����_�������
4TAR�9#���������PIN� INCLUDING�$OIR��6PGRADE���_�������

$ITIZEN�4WIFT�������1IN�$0-063�1 R IN TE R ����������������������������_�������
0 LIVETTI�+1�����*NKJET� HIGH�SPEED����DPI�PRINTER����������������_�������
0LIVETTI�%.���4��������CPS���PIN
� INC����MONTHS�0�4�.����_��������
1ANASONIC�,91�����GOOD�VALUE����PIN�P RIN TE R������������������_�������

��#��
�������"��3*2)�
���� 0$%+��*1/,$4

)IGH�QUALITY�DOUBLE�SIDED�J�
�����FLOPPY�DRIVE�
OFFERING�THE�FULL�
���,�FORMATTED�

CAPACITY�PER������
DISK��'EATURES�A�

SPECIAL�-&%�DISPLAY�
WHICH�ACCURATELY�SHOWS�THE�

CURRENT�TRACK�BEING�ACCESSED�
DURING�ANY�DISK�DRIVE�ACTIVITY�

0/-:�_�����
�!��"��* � � �/���( :@@�' "�,��"/8 � � � 3 � X X ��!��"��*�/ ��/��,�=A3'"�,��"!8� � � �I 4 0 + L I L L �6 *# 6 � � " �
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" . *( " �" � � � � � � _ � � � � � �
1ACKAGE�INCLUDES�"����COMPUTER�WITH� 819 �.B�RAM
�DISK�

DRIVE
�57�MODULATOR
�8ORKBENCH
�MOUSE�AND�146�
WITH� I 19�MEG�CLOCK�UPGRADE�ADD��������������������� _�����
WITH�$UMANA��ND�DRIVE�ADD������������������������������ _�����

" . *( " � 4 $ 3 & & / � ( & . 4
INCLUDES�%ELUXE�1AINT�**�AND���5OP�GAMES�

��'REE� 
�� �MEG�MEMORY�EXPANSION�
.+$�13*$&� _������

FOR�COURIER�DELIVERY�ON�COMPUTERS�ADD�_�

$0. . 0 %0 3& �" � � � �) " 3 % � % 3 *7 &
��.B�"UTO�BOOTS�FROM�8#�����

.+$�13*$&� _������
WITH�EXTRA� *.EG�FITTED�������������������������������� ��_������
WITH�EXTRA��.EG�FITTED�������������������������������� ��_������

/&8�r�(0-%&/� *."(&�)"/%�4$"//&3
2UALITY�����DPI�SCANNER�WITH�POWERFUL�5OUCH�6P�

ENHANCEMENT�SOFTWARE�
.+$�13*$&�_������

/ " , 4 ) " � 6 1 ( 3 " % & � . 0 6 4 &
����%1*�WITH�'3&&�.OUSE�)OUSE���.AT�NOW�ALSO�

INCLUDES�FREE�0P�4TEALTH�GAME�
.+$�13*$&�_�����

4 2 U IK � o� 3 E P L A C E M E N T � . 0 6 4 &
4AME�SPEC�AND�DESIGN�AS�/AKSHA�MOUSE�

.+$�13*$&������

. & . 0 3 : � & 9 1 " / 4 *0 / 4
B19�.EG�INTERNAL�WITH�CLOCK
���CHIP�

.+$�13*$&� _�����

;YDEC� ����.B�UPGRADE�BOARD�o�REQUIRES�KICKSTART� ����
AND�INTERNAL�(ARY�CHIP�CONNECTION�

.+$�13*$&�_�����

$ 6 . " / " � $ " 9 � � � � � % *4 , � % 3 *7 &
2UALITY�#RAND�NAME������SECOND�DRIVE� INCLUDES�THRU�PORT
�

DISABLE�SWITCH�AND�/O�)ASSLE��� YEAR�GUARANTEE��
*/$-6%&4�'3&&�7*364�9�65*-*5:�

.+$�13*$&� _�����

7 *% * � $ 0 - 0 6 3 � 4 0 - 6 5 *0 /
7IDI�$OLOUR�PACKAGE�r�INCLUDING�7IDI�%IGITISER
�7IDICHROME�

AND�1HOTON�1AINT�
.+$�13*$&� _�����

3 ( # � 4 1 - *5 5 & 3 ���FOR�USE�WITH�7IDICHROME�
OR�%IGIVIEW��	INCLUDES�146

.+$�13*$&� _�����

$ 0 . 1 - & 5 & � $ 0 - 0 6 3 � 4 0 - 6 5 *0 /
1ACKAGE�INCLUDES�7IDI�"MIGA
�7IDICHROME�AND�THE�3(#�
4PLITTER�FOR�A�COMPLETE�COLOUR�DIGITISING�OUTFIT��/05&��'OR�

BEST�COLOUR�PICTURES�YOU�REQUIRE�A�VIDEO�CAMERA�OR�
PERFECT�STILL� FRAME�7$3�
.+$�13*$&� _������

" . *( " � " L �� � � � _ � � � � � �
1ACKAGE�INCLUDES�"�����COMPUTER�WITH� �.B�RAM


��DRIVES
�%ELUXE�1AINT�***
�8ORKS�1LATINUM�AND
��GREAT�GAMES�

1RICE�INCLUDES�7"5�AND�COURIER�DELIVERY�
"�����PLUS������.K��$OL�.ONITOR� _������

" � � � � � � � � � � 1 & 3 *1 ) & 3 " - 4
4613"3".���ADD�ON�3AM�CARDS�WITH�SPACE�FOR�

UP�TO���.EG�OF�EXTRA�3AM�
4613"3".�WITH�0,�FITTED�����������������������������_�����
4613"3".�WITH��.B�FITTED�������������������������_������
4613"3".�WITH��.B�FITTED�������������������������_������
4613"3".�WITH��.B�FITTED������������������������ _������

4 6 1 3 " � ) " 3 % � % 3 *7 & 4
6SING�THE�FAST�8ORDSYNC������CONTROLLER�AND�QUALITY�

2UANTUM�DRIVE�MECHANISMS�
4613"%3*7&���.B�	��MS
��������������������������_������
4613"%3*7&���.B�	��MS
��������������������������_������
4613"%3*7&����.B�	��MS
������������������������_������

( 7 1 � 4 & 3 *& 4 � * * � ) " 3 % � % 3 *7 & 4
2UALITY�DRIVES�WITH�THE�ABILITY�TO�ADD�UP�TO���.EG�

OF�EXTRA�3AM�ON�BOARD�
���.EG�	��MS
�VERSION�������������������������������� _������
����.EG�	��MS
�VERSION������������������������������ _������

1 $ � 9 5 � # 3 *% ( & # 0 " 3 %
1$�95�BRIDGEBOARD�ALLOWING�YOUR�"MIGA�TO�RUN�1$�

PROGRAMS�IN�.%"�OR�$("�MODES�IDEAL�FOR�
WORDPROCESSORS�SPREADSHEETS� INCLUDES����,������

DISK�DRIVE�AND�.4�%04�����WITH�FULL� INSTRUCTION�MANUALS��
.+$�13*$&� _������

*$ % � " % �4 1 & & % � " $ $ & - & 3 " 5 0 3
"CCELERATOR�BOARD�FOR�THE���������������
INCREASES�CLOCK�SPEED�FROM� ���� TO�UP�TO�

�����REQUIRES� INTERNAL�FITTING�
.+$�13*$&�_������

1 3 0 5 & 9 5 � 7 E R S I O N � �
"�VERY�FAST�COMMAND�BASED�PACKAGE�NOW�WITH�

���
����WORD�$OLLINS�%ICTIONARY
�.AIL�.ERGE�AND�UP�TO�
���FILES�OPEN�PLUS�MUCH�MORE�o�CALL�FOR�DETAILS��	��MEG
�

.+$�13*$&�_�����

1305&95�7������������������������������������������ _�����
130%"5"�".*("������������������������������������ _�����

,*/%�803%4�7������������������������������������� _�����
803%8035)���/&8������������������������������_�����
461&3#"4&��������������������������������������������_�����
461&31-"/��������������������������������������������_�����
."9*1-"/�1-64������������������������������������ _�����
1&340/"-�'*/"/$&�."/"(&3�������������_�����

% & 4 , 5 0 1 � 1 6 # - *4 ) */ (
1AGESETTER�����GREAT�VALUE��������������������������������� _�����
1RO�1AGE�7����r�THE�BEST �������������������������������� _������
5HE�ABOVE�PROGRAMS�ALL�REQUIRE�AT� LEAST� �� .EG�AND

��DRIVES�)ARD�RECOMMENDED

7 *% & 0 � 5 * 5 - */ ( �1 3 & 4 & / 5 " 5 *0 /
)OME�5ITLER���BY�(ENISOFT������������������������������������_�����
#IG�"LTERNATIVE�4CROLLER��������������������������������������� _�����
57�4HOW���*''�SLIDE�SHOW������������������������������������_�����
57�5EXT�1RO���QUALITY�FONTS���������������������������������� _�����
#ROADCAST�5ITLER�**���������������������������������������������_������
1RO�7IDEO�1OST�������������������������������������������������_�������*
������� � ����������������������������������������*

; 7 1 � 7 *% & 0 � 4 5 6 % *0
(REAT�7IDEO�1RODUCTION�PACKAGE���CALL�FOR�DETAILS�

	REQUIRES� ��MEG�����DRIVES

.+$�13*$&�_������

;71�7*%&0456%*0�130���$"--�'03�%&5"*-4

3 & / % " - & � � � � � � ( & / - 0 $ ,
(REAT�VALUE�(ENLOCK�OFFERING�BOTH�'OREGROUND�AND�

#ACKGROUND�MODES�
.+$�13*$&� _�������

�����.0%&�48*5$)�#09���_�����

( 3 " 1 ) *$ 4
1IXMATE�������������������������������������������������

�%�$ONSTRUCTION�, IT������������������������������
%IGIVIEW���(OLD�������������������������������������

�����������_�����
���� _�����
���� _�����

����������� _�����
%ELUXE�1AINT�� ��������������������������������������� ����������� _�����
%ISNEY�"NIMATION�4TUDIO����������������������� �_�����

" . 0 4 � 7 � � � ����������������������������������
".04�$OMPILER�r�$ALL� FOR�AVAILABILITY

5 & $ ) / 0 � 4 0 6 / % � 5 6 3 # 0
GREAT�VALUE�STEREO�SAMPLER� _�����

) " 3 . 0 / *
.*%*�4EQUENCING�SOFTWARE� _�����

" - 5 & 3 � " 6 % *0
5HE�COMPLETE�.IDI�STARTER�KIT�FEATURES�.IDI� *NTERFACE
�

5IGER�$UB�4OFTWARE���5UTORIALS�
.+$�13*$&� _�����

5 ) & � . *% * � $ 0 / / & $ 5 0 3
'EATURING�.IDI� *N
� ��X�.IDI�0UT
�.IDI�5HRU�AND�4ERIAL�

PORT�5HRU��� ��CABLES�
.+$�13*$&�+645� _�����

" . *( " � & % 6 $ " 5 *0 / " -
'UN�4CHOOL�����FEATURING���EDUCATIONAL�GAMES�PER�

PACK�ON�A� RANGE�OF�SUBJECTS�
'6/�4$)00-���6NDER�� ���������������������������_�����
'6/�4$)00-�����TO�� ������������������������������_�����
'6/�4$)00-���0VER�� �����������������������������_�����

'UN�4CHOOL�����FEATURING���EDUCATIONAL�GAMES�PER�
PACK�o�DIFFERENT�FROM�	
���

'6/�4$)00-���6NDER�� ���������������������������_�����
'6/�4$)00-�����TO�� ������������������������������_�����
'6/�4$)00-���0VER�� �����������������������������_�����

MANY�OTHER�EDUCATIONAL�TITLES�AVAILABLE�r�
PLEASE�CALL�OR�WRITE� FOR�FURTHER�DETAILS

-/& "0�&+ )2!"�3�1��+!�-,01�$"�1,�1%"�2�(�
&DUCATION
�-OCAL�"UTHORITY�AND�(OVERNMENT�ORDERS�WELCOMED��

0VERSEAS�CUSTOMERS�ALSO�WELCOME
�PLEASE�CALL�OR�WRITE�FOR�QUOTATIONS��
"LL�GOODS�SUBJECT�TO�AVAILABILITY
�ALL�PRICES�SUBJECT�TO�CHANGE�WITHOUT�NOTICE��&�0&�

 �))"/0�4") ,*"������1,���������?<TN�

*�'� ��02--)&"0���0%�
��5HE�"RCHES
�*CKNIELD�8AY
�-ETCHWORTH
�)ERTS
�4(��6+�

5ELEPHONE�ORDERS�AND�ENQUIRIES��-ETCHWORTH�	����
��������	��LINES
�
'AX��	����
������

>�D

1ROPRIETOR��.+�$OOPER
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:OU�CAN�SELECT�WHICH� PAGE�NUMBER�TO�
START�WITH
� SO� IF�YOU� HAVE�WRITTEN� A�
BOOK�YOU� CAN� PRINT� IT�OUT�WITH�EACH�
CHAPTER� 	SAVED�AND� THEN� LOADED�AS�A�
SEPARATE�DOCUMENT
� STARTING�WITH� THE�
CORRECT�PAGE�NUMBER�

5IME�AND�DATE�CAN� BOTH� BE�
INSERTED� INTO�YOUR�DOCUMENT�HEADER�
OR�FOOTER
� EITHER�AS� THE�CURRENT�
TIME�DATE� 	WHEN� THE� INSERT�COMMAND�
WAS� USED
�OR�AS�AN� UPDATING�
TIME�DATE�WHICH� PUTS�A� SPECIAL�
CONTROL� STRING� INTO�THE� TEXT�THAT�GETS�
REPLACED�WITH� THE�CURRENT�TIME�DATE�
WHEN� THE�DOCUMENT�IS� PRINTED�� #RITISH
�
"MERICAN�AND� &UROPEAN� FORMATS� FOR�
TIME�AND� DATE�ARE�AVAILABLE�

"?DODIB
"LL� THE�EDITING� FEATURES�YOU�WOULD�
EXPECT�FROM�A�WORD� PROCESSOR�ARE�
THERE�� �CUT
� COPY
� PASTE
� ERASE
� FIND
�
REPLACE
� UNDO�� �EVEN�A� TOOL�CALLED�
"GAIN�WHICH� REPEATS� THE� LAST�ACTION�
SELECTED� FROM� THE�'ORMAT�MENU��
HANDY�FOR�CHANGING� THE�STYLE�OF�
SUBHEADINGS� THROUGHOUT�A� DOCUMENT�

��� P � ���� Y�������� � ����������������������������������
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1ARAGRAPH� FO RM A TTING � LIES�A T�
THE�HEART�O F�4HK=PHKMA�L�
LAYOU T�SYSTEM�� &ACH�O F�THE�
SPELLS�YOU �SEE�HERE�CAN�BE�CAST�
ON� THE�W HO LE �DOCUMENT
�A�
GROUP �O F�PA RAGRAPHS
�O R� JUST�
ONE�PA RAGRAPH ��5ABS�ARE�SET�
D IRECTLY �ON� THE�HORIZONTA L� RU LER�

#LOCKS�ARE�HIGHLIGHTED�EITHER�BY�
DRAGGING� THE�POINTER�OVER�THE�DESIRED�
TEXT
�OR� BY�HOLDING�DOWN�$TRL� AND�
USING� THE�ARROW�KEYS��8ORDS�CAN� BE�
HIGHLIGHTED� BY�DOUBLE�CLICKING�ON�
THEM��WHOLE� LINES�CAN� BE�HIGHLIGHTED�
BY�TRIPLE�CLICKING�

'OR�THOSE�WHO�DON�T�LIKE� TO� TAKE�
THEIR�HANDS� FROM� THE� KEYBOARD�WHILE�
EDITING
� THERE�ARE� HOTKEY�SHORTCUTS� FOR�
EVERY�MENU� SELECTION�� $HANGING�
BETWEEN� MULTIPLE�DOCUMENTS�HAS� TO�
BE�DONE�BY�MOUSE�

5HE�NUMERIC� KEYPAD� CAN� BE�
CONFIGURED� SO�THAT�1G6P
� 1G%N

)OME�AND� &ND�DO�PRECISELY�THAT
� OR�
YOU�CAN� USE� THE�ARROW�KEYS� IN�
CONJUNCTION�WITH�"LT�AND� 4HIFT�

0NE�POINT�HERE��5HE�"MIGA�
CONVENTION� TO�MOVE� TO� THE�BEGINNING�
AND� THE�END�OF�A� LINE� IS�4HIFT�LEFT�RIGHT�
ARROW� 	THE�WAY� *NTUITION�DOES� IT� IN� THE�
4HELL� AND� FILE� REQUESTER�STRING�GADGETS�
FOR�EXAMPLE

� BUT�8ORDWORTH� USES

"LT�LEFT�RIGHT�ARROW��5HE�"MIGA�
CONVENTION� TO� TO�GO� TO�THE�PREVIOUS�OR�
NEXT�WORD� IS�"LT�LEFT�RIGHT�ARROW��
8ORDWORTH� USES�4HIFT�LEFT�RIGHT�
ARROW��5HE�"MIGA�CONVENTION� TO�
MOVE�UP�OR�DOWN�A� PAGE� IS�"LT��
UP�DOWN�ARROW
�WHEREAS�
8ORDWORTH� USES�4HIFT�UP�DOWN�
ARROW
� AND�SO�ON�

.OST�POPULAR�"MIGA�WORD�
PROCESSORS�STICK�TO�ACCEPTED�
CONVENTIONS�� �1ROTEXT
� ,IND8ORDS�
AND� 4CRIBBLE*�COME� IMMEDIATELY�TO�
MIND�� 0N� THE�OTHER�HAND
� PROGRAMS�
SUCH�AS�1RO8RITE
� 1EN1AL
� &XCELLENCE�
AND� THE� )I4OFT�%EVPAC�#ASIC�EDITOR�
DO� IT�DIFFERENTLY�

*T�MATTERS�NOT�WHICH� IS� THE� BEST�
WAY� TO�DO� IT��8HAT�S� IMPORTANT� IS�
CONSISTENCY�AND� IT�BUGS�ME�NO�END�
WHEN�"MIGA�DEVELOPERS� IGNORE�
$OMMODORE�S�PROGRAMMING�
GUIDELINES�AND�END� UP�COPYING� HOW�
SOMEBODY�ELSE� HAS�DONE� IT�

*<DG�H@MB@
"N�OFT�REQUESTED
� THOUGH� LITTLE� USED
�
FEATURE�OF�WORD� PROCESSING� PACKAGES�

IS�MAIL� MERGE�
"S�WELL�AS� ITS�

OWN� BUILT�IN� MAIL�
MERGE�FORMAT
�
8ORDWORTH�CAN�
IMPORT�DATA� FILES�
CREATED�WITH�
4UPERBASE�AND�
.AILSHOT�1LUS�� "ND�
PROVIDED� YOU� KNOW�
WHAT�"4$**�
CHARACTERS�ARE� USED�TO�
SEPARATE� FIELDS�AND�
RECORDS
� ANY�DATA� FILE�

CREATED� BY�ANY�DATABASE�PROGRAM�
CAN� BE� IMPORTED� AND�MAIL� MERGED�
INTO�A� STANDARD� LETTER�OR�DOCUMENT�

1RODATA
� FOR�EXAMPLE
� IS�QUITE�
POPULAR�BUT� ISN�T�DIRECTLY�SUPPORTED��
)OWEVER� IF�YOU� &XPORT�DATA� FROM�
1RODATA�USING� COMMAS�BETWEEN� FIELDS�
	NOT�WRAPPED� IN� QUOTES
�AND�CARRIAGE�
RETURNS� BETWEEN� RECORDS
�8ORDWORTH�
WILL� IMPORT�AND�MAIL� MERGE� THE�DATA�
PERFECTLY� IF�YOU� ENTER����AS�THE�'IELD�
4EPARATOR� 	THE�"4$**� CODE� FOR�A�
COMMA
�AND� ��� FOR�3ECORD� 4EPARATOR�
	THE�"4$**� CODE� FOR�CARRIAGE� RETURN
��
'UNNILY�ENOUGH
� THESE�ARE� THE�DEFAULT�
CODES� FOR� THE�$USTOM�DATA� FILE� FORMAT�

#UT� REMEMBER�TO�CHOOSE�"4$**�
FROM� THE�'ORMAT�BUTTON� IN� THE�.ERGE�
%ATA� 'ILE� REQUESTER�BECAUSE�
8ORDWORTH�DEFAULTS� TO� ITS�OWN� MAIL�
MERGE�FORMAT
�WHICH� IS� BASICALLY�
FIELDS� SEPARATED� BY�TABS�AND� RECORDS�
SEPARATED� BY�CARRIAGE�RETURNS�

�I?�NJ�OJ�=@?����
)EAVENS
� THERE�S�SO�MUCH� TO� THE�
PACKAGE�� -ITTLE�DISTRACTIONS� LIKE� THE�
SCREEN� SAVER�AND� THE�WORD�PUZZLE�
TOY��"ND� IF�YOU�RE�A� TEACHER�OR�A�
PARENT�WITH�A� SMALL� CHILD�YOU�MAY�BE�
INTERESTED� IN� THE� FACT�THAT�8ORDWORTH�
HAS�A�SPEECH� FACILITY��5HERE�S� THE�
EXCELLENT�ON�LINE� HELP� REQUESTER�WHICH

HAS�CROSS� REFERENCES� TO� RELATED�
SUBJECTS�AND� PAGE�NUMBERS� IN� THE�
MANUAL�� %ID� *�MENTION� THAT�
8ORDWORTH�WILL� DO�AUTOMATIC� TIMED�
SAVES �)ANDY� FOR� HARD�DRIVE� USERS�

/O�EXPENSE�HAS�BEEN�SPARED�ON�
THE�MANUAL��8ITH� SCREENSHOTS
�
DIAGRAMS�AND�EXAMPLES� THROUGHOUT
�
IT� IS�SPLIT� INTO�AN� INSTRUCTION� BOOK�
	TUTORIAL
� AND�A� REFERENCE�BOOK��"�
TROUBLESHOOTING� SECTION
� A� ���PAGE�
GLOSSARY� 	*
� AND�A�COMPREHENSIVELY�
CROSS�REFERENCED� INDEX�ROUNDS�OFF�
WHAT� IS�ONE�OF�THE� BEST�MANUALS� *�VE�
EVER�SEEN�� *� CANNOT�FAULT� IT�

"ND� *�VE�GOT�TO�SQUEEZE� IN� THE�
FACT�THAT�FUTURE�VERSIONS�WILL� INCLUDE
�
AMONG�OTHER�THINGS
� 1OST4CRIPT� ��
SUPPORT�AND�A� 1AGE� 1REVIEW�FACILITY�

%IGITA� IS�ALREADY� TALKING� ABOUT�
VERSION� TWO� 	WHICH� IS�AT� LEAST�A�YEAR�
AWAY
� MAYBE� LONGER
� SO�DON�T�HOLD�
YOUR�BREATH
� BUT� *� CAN� GUARANTEE�
THERE�WILL� BE�AT�LEAST�ONE�VERSION� ONE

UPGRADE
� SO� REMEMBER�TO�SEND� IN�
YOUR� REGISTRATION� CARD�

%IGITA� HAS� TAGGED�8ORDWORTH� �A�
WRITER�S�DREAM���5HAT�S� JUST�HYPE
� AS�
YOU�WELL� RECOGNISE
� BUT� *�LL� TELL�YOU�
WHAT� ���� SUMMING� UP�8ORDWORTH� IN� A�
SENTENCE
� *�WOULD� HAVE�TO�SAY�THIS��
8ORDWORTH� IS�WHAT�EVERY�OWNER�OF�
,IND8ORDS�WOULD�WISH� THEY�HAD�� IT� IS�
BASICALLY�THE�,IND8ORDS�VERSION� ��
THEY�DREAM�ABOUT
�F �T I
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&ASE�O F�U S E �������������� �� ���
5HE�ACID� TEST�FOR�THIS�CATEGORY� IS�TO�USE�THE�
PROGRAM�WITHOUT�READING� THE�MANUAL��
.>A4F>AC8�PASSES�ADMIRABLY�� �ITS�)UMAN�
*NTERFACE�1ROTOCOL� 	)*1
� SYSTEM� IS� INTUITIVE�
AND�A� PLEASURE�TO� USE�� 1RINTING�OPTIONS�ARE�
A� LITTLE�COMPLICATED�AND
� ALTHOUGH�COVERED� j�
IN� THE�MANUAL
� IT�TOOK�A� PHONE�CALL� TO�%IGITA�
TO�FULLY�UNDERSTAND�WHAT�WAS� REQUIRED� TO�
GET�THE�BEST�OUTPUT��$ONTEXT�SENSITIVE�HELP� IS�
AVAILABLE�FROM�WITHIN� THE�PROGRAM�

4PEED�������������������������� � �� �
4CREEN� UPDATE�KEEPS�UP�WITH� A�FAIRLY�FAST�
TYPING� SPEED
� BUT�SCROLLING� THROUGH�
DOCUMENTS� IS�A� LITTLE�TARDY
� EVEN� USING� THE�
STANDARD�5OPAZ�FONT�AND�WITHOUT�GRAPHICS�
PRESENT�� 4LOWS�DOWN� TO�A� FRUSTRATING� CRAWL�
IN� ���COLOUR�HI�RES�MODE
� BUT�IN� FOUR�COLOUR�
MED�RES�THE�FEEL� IS�GOOD�� -OADING�AND� REd
SCALING�DISPLAY�OF�COLOUR�PICTURES
�
ESPECIALLY�)".
� IS�SLOW�

0 U TPU T������������������������� � �� �
%IGITA�S�6LTRA1RINT�SYSTEM� IS�A� BRILLIANT� IDEA�
AND� RAISES�THE�QUALITY�OF�.>A4F>AC8�B�
OUTPUT�TO�ABOVE�AVERAGE�� #UT�FUTURE�
VERSIONS�WILL� NEED� TO�TAKE�FULL� ADVANTAGE�OF�
THE�MANY�DIFFERENT�PROPORTIONAL� FONTS�
SUPPLIED� AS�STANDARD�WITH�MODERN�DOTd
MATRIX�PRINTERS
� AND� BE�ABLE� TO�MIX�
GRAPHICS�ON�THE�SAME�PAGE�AS�THOSE�FONTS
�
BEFORE� IT�CAN� BE�CLASSED�AS�GOOD�
1OST4CRIPT�AND�$OMPUGRAPHIC�FONT�SUPPORT�
WOULD�SEEM�TO�BE�THE�WAY�TO�GO�

(RAPHICS� ������������������������ ��
4IMPLE�POSITIONING�AND� RE�SCALING�OPTIONS�
FOR�*''S�� /O�GRID�TO�SNAP�TO
� NO�DUPLICATION�
FACILITY
� NO�CROP�FACILITY�� *F�.>A4F>AC8� IS�TO�
BECOME�A� �GREAT�� PROGRAM
� RATHER�THAN�
�BETTER�THAN� THE�COMPETITION�
� MORE�THOUGHT�
NEEDS�TO�BE�PUT� INTO�THE�FACILITIES�OFFERED� FOR�
THE�MANIPULATION�OF�GRAPHICS�WITHIN�
DOCUMENTS�

5EXT�ED ITING ���������������� � �� �
(ET�RID�OF�THE�TOOLBOX�AND� RULERS
� STICK� IT� IN�
TWO�COLOUR�MODE
� AND�.>A4F>AC8�FEELS�
EXTREMELY�COMFORTABLE�WHEN� BASHING�OUT�
WORDS��8HEN�ALL� THE�HOTKEY�SHORT�CUTS�ARE�
FULLY�MASTERED�YOU�CAN� REALLY�GET�UP�A�GOOD�
HEAD�OF�STEAM�

5EXT�FO RM A TTIN G ���������� �� �
$ONTOUR�FLOWING� AROUND�GRAPHICS� IS� SUPERB
�
ALTHOUGH�A�VERTICAL� STANDOFF�DISTANCE�NEEDS�
TO�BE� IMPLEMENTED� IN� FUTURE�VERSIONS�
*NDENTS�AND�OUTDENTS�ARE�QUICKLY�AND�EASILY�
OBTAINED�AND� THE�ABILITY�TO�CREATE� SEPARATE�
FORMATS�FOR�EACH�PARAGRAPH�MEANS�THAT�
ONLY�THE�ONE� RULER�IS�NEEDED� PER�DOCUMENT��
$HANGES�ARE�EASILY�MADE
� MAKING�MUCKING�
ABOUT�WITH� THE�FORMAT�OF�A�DOCUMENT�A� FUN�
THING� TO�DO�

5OO LS �6 TILITIES �������������� �� �
5HE�SPELLING� CHECKER�AND�THESAURUS�ARE�
NOTHING� OUT�OF�THE�ORDINARY
� BUT�PERFECTLY�
ADEQUATE��5HE�GLOSSARY�FEATURE� IS�USEFUL
� BUT�
IT�WOULD�BE�NICE� TO�ABLE�TO�PUT�AT� LEAST�SOME�
OF�THE�PHRASES�ON�TO�HOTKEYS��.AIL� MERGE� IS�
FLEXIBLE�AND�SIMPLE�TO�USE��5IMED�AUTO�SAVE�
AUTOMATICALLY�OVERWRITES�A� PREVIOUSLY�SAVED�
FILE�OF�THE�SAME�NAME
�WHICH�COULD�MEAN�
LOSING� DATA�THAT�YOU�DIDN�T�WANT�TO� LOSE�� THIS�
NEEDS�TO�BE�CHANGED�

%OCUMENTATION���������� ���
*F�ONLY�ALL� SOFTWARE�DEVELOPERS�PUT�THIS�MUCH�
THOUGHT� INTO�THEIR�MANUALS�� %IGITA�DESERVES�
VERY�HIGH� PRAISE� INDEED� FOR�TAKING� THE�TIME�
TO�GET� IT� RIGHT�

1RICE�7A LUE��������������� �� ���
4AME�331�AS�'A>.A9C5�AND�'5='1;	� BUT�
.>A4F>AC8� IS�A�CLASS�ABOVE�BOTH�OF�THESE�
IN� PERFORMANCE�AND� FEATURES�� *T�CAN�DO�
MORE�THAN� 'A>C5GC	�WHICH� IS�_���MORE
� AND�
IT�S�ALMOST�AS�FAST�� 1OUNDS�PER�FEATURE
� NO�
OTHER�"MIGA�WORD� PROCESSOR�COMES�CLOSE�

�� � �� � �
6NLESS�A�GREATLY�ENHANCED� "9=4.>A4B�COMES�ALONG
�WHICH� IS� RATHER�DOUBTFUL
� *� PREDICT�
THAT�.>A4F>AC8�WILL� BECOME� C85�WORD� PROCESSOR�FOR�THE�"MIGA�

".*("�4)011&3�o � *446&��� o �"6(645� ����
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0ERSION� ���� OF�3EAL��%�
SHOULD� BE�OUT�BY�THE�TIME�
YOU� READ� THIS
�AND�
ALTHOUGH�YOU�MAY�THINK�OF�

IT�AS�BEING�AN� OLD� PRODUCT
� THIS� IS� IN�
FACT�A� TOTALLY� REVISED�AND�MORE�
POWERFUL�VERSION�ALTOGETHER�� 	"ND� NO�
3ED� 3OCK� JOKES
� PLEASE�


3EAL��%�IS�SIMPLE� TO�USE
�
EMPLOYING� THE�USUAL� THREE�WINDOW�
ENVIRONMENT�TO�COVER� TOP
� FRONT�AND�
SIDE�VIEWS�OF�YOUR�OBJECTS��5HE� TOOLS�
YOU�NEED�ARE� LAID�OUT�IN� THE� FOURTH�
WINDOW
� AS� ARE�DESCRIPTIONS�OF�THE�
OBJECTS�YOU�CREATE�AND� THEIR�
PRIMITIVES�� 0BJECTS�ARE�SELECTED� BY�
CLICKING� ON� THEIR�NAMES
� AND�ONCE�
SELECTED�CAN� HAVE�MODIFICATIONS�SUCH�
AS�EXTRUSION� AND� EVEN� ROTATIONS�
PERFORMED�ON� THEM�WITH� THE�MOUSE�

0BJECTS�ARE�CREATED� USING� THE�
BASIC��%�SHAPE�PRIMITIVES�� �FLAT�
RECTANGLES
� TRIANGLES
� SPHERES
� CONES
�
CYLINDERS�AND�SO�ON�� �AND� CREATING�
MORE�COMPLEX�SHAPES� IS�MERELY�A�
PROCESS�OF�BOLTING� THESE�BASIC� SHAPES�
TOGETHER�OR�DEFORMING� THEM� IN� SOME�
WAY��5HIS� IS�MUCH� EASIER�TO�DO� THAN�
IN� MOST�PACKAGES�OF�THIS�KIND
� AS�YOU�
CAN� ZOOM� IN�AND�OUT�ON� THE�SHAPES�
TO�GET�THE� BLENDING� JUST� RIGHT�

*<O@MD<G�OCDIBN
0NCE�YOU�VE�CREATED� THE�SHAPE�OF�THE�
OBJECT
� YOU� CAN�ATTACH�A� �MATERIAL�� TO�
IT�� "�MATERIAL� IS�A� COMBINATION�OF�
COLOUR�AND� TEXTURE� 	OR
� IN� THIS� NEW�
VERSION
� A� BUMP�MAP� TOO
�� 'OR�
EXAMPLE� THE� TEAPOT�IN� ONE�OF�THE�MOST�
IMPRESSIVE�DEMO�PICTURES� IS�A� SHINY�
GOLD� COLOUR
� AND� THE�SURFACE� TEXTURE� IS�
AN� IRREGULAR�BUMP�MAP�WHICH�
SIMULATES�BEATEN� METAL�� 5HE�WAY�THE�
SURFACE� REFLECTS� LIGHT� IS�ALTERABLE�VIA�
THE�.ODIFY�.ATERIAL� MENU� ITEM
�
WHICH� ENABLES�YOU� TO�SET�THE�
BRIGHTNESS
� TRANSPARENCY�AND�
�SPECULARITY��OF�AN�OBJECT�� 5HE�
SPECULARITY�GIVES�YOU� THE� �HARDNESS��
OF�THE�OBJECT
� AND� THE�BRIGHTNESS� TELLS�
YOU� HOW�BRIGHTLY� IT� REFLECTS�� )ARDNESS�
GIVES�YOU�EITHER�A� SHARP�OR�FUZZY

OUTLINE� TO� THE�BRIGHT�HIGHLIGHTS�YOU�GET�
ON�AN� OBJECT
� AND� THIS� IS� LINKED� TO� THE�
REFLECTIVITY�OF�THE�OBJECT�

:OUR�TEXTURES�AND� BUMP�MAPS�
ARE�CREATED� FROM� STANDARD� *''� FILES
�
AS�YOU�WOULD� SAVE�OUT�FROM�
%ELUXE1AINT�OR�A� SIMILAR�PROGRAM
�
AND�MATERIALS�ARE�EASY�TO�CREATE� FROM�
YOUR�OWN� FILES�

0NCE�YOU�VE�CREATED� THE�OBJECTS�
AND� PUT�THEM� TOGETHER� IN� THE�POSITIONS�
AND� ROTATIONS�YOU�WANT
� YOU� HAVE�A�
VERY�SLICK�WAY�OF�SETTING�YOUR�
VIEWPOINT�WITH� THE�WIREFRAME�SECTION�
OF�THE� PROGRAM�� 4IMPLY�ROTATE�AND

ZOOM� IN�AND�OUT�USING� THE� SLIDERS
�
AND�CLICK�ON� THE�3&$�BUTTON� TO�SET�
THAT�POSITION�� 3ETURNING� TO� THE�&DITOR
�
YOU�WILL� FIND� THAT�AN�OBSERVER�AND�
AIM� POINT�HAVE�BEEN� SET�FOR�YOU�

0NCE�YOU�VE�POSITIONED�YOUR�
LIGHTS� FOR� THE� RIGHT�EFFECT
�YOU� MOVE�ON�
TO� THE�SOLID� MODELLING� PART�OF�THE�
PROGRAM��5HE�MODELLER� HAS�A�SERIES�
OF�BUTTONS�THAT�YOU� PUSH� TO�CREATE�THE�
FULL� RENDER�OF�THE�FRAME�YOU�VE�
CREATED�� #UT�BEFORE�YOU� PUSH� THE�BIG�
BUTTON� TO�COMMIT�YOURSELF
�YOU�CAN�
CHOOSE�TO�AUTOLIGHT�THE� THING� AND� DO�
A� FAST�RENDER�WITHOUT�ANY�TEXTURES�OR

LIGHTING� EFFECTS�� �GIVING�YOU�A� QUICK�
PENCIL� TEST
� AS� IT�WERE
� OF�WHAT�YOU�VE�
CREATED�� *F�YOU�RE�HAPPY�WITH� THAT
�
YOU�CAN�DO�A� CONVENTIONAL� TRACE� TO�
CHECK�TEXTURES�AND� REFLECTIONS
� AND�
FINALLY�A� FULL� )".�TRACE�� �OR�YOU�CAN�
EVEN� RENDER�DIRECTLY�TO�A�5ARGA� OR�
OTHER����BIT�BOARD�

*<FDIB�OCDIBN�HJQ@
"NIMATIONS�ARE�SIMILARLY�EASY�TO�
ACCOMPLISH� IN�3EAL��%
� AS� THERE�ARE�
LOADS�OF�AUTOMATIC�SYSTEMS�BUILT� IN� TO�
HANDLE�ANIMATION�� 'OR� INSTANCE
� SET�
POINTS� IN� A� PATH� AROUND� THE�OBJECTS�
CAN� BE� RECORDED� FOR�THE�CAMERA
� AND�
THE�COMPUTER�WILL� IN�BETWEEN�OR�
�TWEEN�� THEM��0N�THE�OTHER� HAND
�
EACH� FRAME�CAN� BE�SET� INDIVIDUALLY�
USING� THE�WIRE�FRAME�EDITOR�� &ITHER�
WAY
� ONCE�YOU� SET�THE�THING� IN�MOTION�
IT�WILL� RENDER�EACH� FRAME�AND�SAVE� IT�
TO�DISK�� "FTER�SETTING� THE�ANIMATION� TO�
RENDER
� YOU� CAN� LEAVE�THE�MACHINE�TO�
GET�ON�WITH� IT�AND�GO�DOWN�THE�PUB�
OR�TO� BED�� �AS�WITH� ALL� RENDERING�
PROGRAMS
�3EAL��%�TAKES�SOME�TIME��
8HEN�YOU�GET�UP�OR� ROLL� BACK�FROM�
THE�BOOZER
� YOU� SHOULD� FIND� THE�
ANIMATION� ON�YOUR�DISK
� READY�FOR�
YOU� TO�PLAY�

0NE� FEATURE�WHICH� *�VE�NEVER�
SEEN�ANYWHERE�ELSE� IS� THE�ABILITY�TO�
ANIMATE� BUMP�MAPS��"LL�YOU� DO� IS�
CREATE�A�SERIES�OF�BUMP�MAPS�WITH�
THE�SAME�NAME�AND� A� NUMBER�ON� THE�
END
� LIKE� �WATERYL�
� �WATERY������
�WATERY���AND� SO�ON
� AND� THE�
PROGRAM�WILL� READ� THOSE�BUMP�MAPS�
AND�APPLY�THEM� TO�YOUR�OBJECTS� FOR�
EACH�DIFFERENT�FRAME�OF�THE�ANIMATION�

'� /$,+ �
�201 &+$
/54$�� 5HE�"M E RICAN � A N D �+APANESE �
V ID E O �A N D �57�S TA N D A RD �� 4 TANDS� FO R �
/ A TIO N A L�5E LEV IS ION �4 TANDA RDS �
$ OMM ITTEE �� A N D � N O T��/ E V E R �5W ICE�
THE � 4AME�$ O LO U R� �AS � SOME�W A G S �
W O U LD � HA VE �Y O U � BE LIEVE �

1"-�� 5HE�&U ROPEAN � 57�S TA N D A RD ��
4 TANDS� FO R � 1HASE�" LTE RN A TIN G � -INE�

F kV 0 � � �

3EAL��%�MAKES�PRODUCING�COMPLEX�RENDERED� IMAGES�A�SIMPLE�PROCESS��"ND�
ITS�EASE�OF�USE�MEANS�THAT
� UNLIKE�SOME�OTHER�PROGRAMS
� IT kS�FUN� TO�USE
�TOO�

�� ".*("�4)011&3�o �*446&���o �"6(645� ����
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5HE�DIRECT�SUPPORT�FOR����BIT�CARDS�
	AND� THE�5ARGA� TOO
� IF�YOU� HAVE�A� 1$�
SIDE� TO�YOUR�SYSTEM
� MEANS� THAT�3EAL�
�%�IS�A� REAL� PRO�SYSTEM
� AND� THE�
FEATURES�AND� EASE�OF�USE�MAKE� IT�
STAND�OUT�ABOVE� THE�MASS�OF�OTHER
�
HARDER�TO� USE�APPLICATIONS�� (ARY�
WOULD� DISAGREE� *� KNOW
� BEING�A�
5URBO�4ILVER�FAN
� BUT� *� FIND�3EAL��%�
EASIER�TO�HANDLE�EVEN� THAN� *MAGINE�
	REVIEWED� BY�%R�(AZ�THIS� ISSUE
�

0BVIOUSLY�THE�SPEED�OF�
REDRAWING� THE�SCREEN� GOES�DOWN�
WHEN� MORE�AND�COMPLEX�OBJECTS�ARE�
BEING� CREATED�ON� THE�SYSTEM
� BUT�
THAT�S�WHEN� AN�ACCELERATOR�CARD�
BECOMES� INVALUABLE�

 % "  ( , 2 1
/"�)� �!

&ASE�O F�USE��������������� �� ���
5HE�EASIEST��%� RENDERING� PACKAGE�*�VE�
EVER�USED
�WITH� SOME�VERY�NICE�
QUICK�N�DIRTY�FAST�RENDERING� ROUTINES�TO�
TRY�OUT�STUFF�BEFORE�YOU�DO�A� FULL� TRACE�

4PEED�������������������������� � �� �
&VEN�WITH�EVERYTHING�TURNED� UP�FULL
� 3EAL�
�%�OUTPACES�THE�SLOWER�MORE�
CONVENTIONAL� PACKAGES�BY�A�FACTOR�OF�
ABOUT�����

0 U TPU T������������������������� � �� �
'ULL� TRACE�PICTURES�CAN� BE�OUTPUT�AS�
NORMAL� )".� IMAGES�OR�AS����BIT�5ARGA�
OR����BIT� *''� IMAGES�

(RAPHICS� HAND LIN G ����� ���
"CCEPTS� *''� IMAGES�AS�BOTH�
TEXTURE�COLOUR�OR�BUMPMAP� IMAGES
� AND�
SO� IS�VERY�FLEXIBLE�

$OLOUR�������������������������� � �� �
$AN�ASSIGN�ANY�COLOUR�YOU� LIKE� TO�THE�
SHAPES�YOU�CREATE
� AND�PERFORMS�
EXCEPTIONAL� SHADING�ON� THE�BASE�
COLOURS
� ESPECIALLY� IN� ���BIT�

5EXT�ED ITIN G �������������������� ��
/O�TEXT�EDITING� TO�SPEAK�OF
� ALTHOUGH� THE�
PROGRAM� HAS�SOME�FONTS�FOR�YOU�TO�
RENDER�UP�TO�ADD� TEXT�EFFECTS�TO�YOU�
PICTURES�� :OU�CAN�ALSO� IMPORT�TEXT�AS� *''�
FILES�

5OOLS������������������������������ �� �
5OOLS�ARE�AVAILABLE�AS�MENU�SELECTIONS�
OR�AS�BUTTONS�ON� THE�SCREEN
� GIVING�YOU�
TWO�WAYS�OF�WORKING�DEPENDING�ON�YOUR�
PREFERENCE�

%OCUMENTATION���������� � �� �
/ICE�THICK�MANUAL�WHICH�COVERS�ALL�
ASPECTS�OF�THE�PROGRAM
� ALTHOUGH� IT� IS�SO�
EASY�TO�GUESS�WHAT�EVERYTHING� DOES�YOU�
RARELY�HAVE�TO� RESORT�TO� READING� IT�

1RICE�7A LUE ��������������� �� ���
)AS�ALL� THE�FEATURES�OF�A� PROFESSIONAL�
PACKAGE� FOR�A� PROFESSIONAL� PRICE�

* � & ' ' � ) � � �� � �

3EAL� �%� IS�ONE�OF�THE�MOST�ENJOYABLE�
PROGRAMS� *�VE�EVER�HAD� TO�REVIEW��5HE�
BUMP�MAPPING� IS�THE�MOST�FUN�YOU�LL�
EVER�HAVE�WITHOUT�ACTUALLY�PRODUCING�
ANYTHING�

6SING�3EAL��%�WITH�AN�
ACCELERATOR�CARD� 	SEE� THE� LAST� ISSUE�OF�
"MIGA�4HOPPER�FOR�OUR�ACCELERATORS�
SPECIAL
� IS�VERY�NICE�AND� CONVENIENT�
WITH� NORMAL�)".�MODE
� AND�DARN�
NEAR�ESSENTIAL� IF�YOU�RE� RUNNING� ����
BIT��"CCELERATORS�YOU� SHOULD� CHECK�
OUT�ARE� THE�(71������ 	FOR�THE�VERY�
RICH

� AND� THE�)"3.4�����
1ROFESSIONAL
� 44-�#�����AND�$4"�
.EGA�.IDGET�3ACER�FOR�THE�POORER�
FOLKS�AMONG� US�

=IHNCHO?>�;H� J;A?� ��

5HINGS� LIKE�
HOW�MUCH�AN�
OBJECT�REFLECTS�
THE� LIGHT�AND�

WHAT�TEXTURE� IT�
SHOULD�APPEAR�
TO�HAVE�ARE�ALL�

EASILY�SET�
FROM�/>:E�

�!�S�MENUS
�
SO� IMAGES� LIKE�
TH IS �ARE�EASY�

TO�CREATE�

$ / � - % &  0 � + " 4 0
5HERE� ARE�SOME� PIECES�OF�EQUIPMENT�WHICH� CROSS�THE�
BOUNDARIES�OF�WHAT� IS�GRAPHICS�AND�WHAT� IS�VIDEO
� AS�
(ARY�8 �AND� *� FIND� OUT�EVERY�MONTH�� 0NE�THING�WHICH�
LOOKS� LIKE� FUELLING� BOTH�OF�OUR�MOIST�DAYDREAMS�OVER�THE�
NEXT�YEAR� IS� THE� /EW5EK�7IDEO�5OASTER�� "LTHOUGH� A�
&UROPEAN�57�STANDARD� 	1"-
� VERSION� IS� SAID� TO�BE� �SOME�
WAY�OFF�� AS�YET
� THE�"MERICAN�57� 	/54$
�VERSION�7IDEO�
5OASTER� FROM� /EW5EK� IS� STILL� MAKING�WAVES�� "FTER�THE�
SUCCESS�OF�THE�5OASTER�AT�THE�.AC8ORLD�&XPO� 	YES
�
THAT�S�.AC8ORLD
� WHERE� THE� PRODUCT�WAS�SAID� TO�BE� THE�
BEST�SEEN� AT�THE� SHOW� 	HO�HO

� /EWTEK�HAS�ANNOUNCED�
THAT� IT� IS� TO�MARKET�A� STAND�ALONE�7IDEO�5OASTER�� 	:OU�
MAY� LIKE� TO� KNOW�THAT�ACCORDING� TO� /EW5EK�CO�FOUNDER�
1AUL�.ONTGOMERY
� THE�DEVICE�WAS�CALLED�A�5OASTER�
RATHER�THAN�9:;�����OR�SOMETHING
� BECAUSE� �*T�S� AN�
APPLIANCE�AND�EVERYONE�SHOULD� HAVE�ONE��


5HE�5OASTER� FUNCTIONS�AS�A� FRAMESTORE
� SWITCHER
�
TITLER
� AND�DIGITAL�VIDEO�EFFECTS� 	%7&
� GENERATOR
� AND� IS�
AVAILABLE�AS�A�CARD� FOR�"MIGA� ���� �� ��� �COMPUTERS�
FOR� ��
���
� OR�AS�A� STAND�ALONE� SYSTEM� FOR� ��
����� 5HE�
PRODUCT�FEATURES�A� FOUR�INPUT�VIDEO� SWITCHER�WHICH� CAN�
PERFORM� CUTS
� FADES�AND�WIPES�AMONG�ANY�OF�SEVEN�
SOURCES� INCLUDING� FOUR�VIDEO� INPUTS�� *T�ALSO� INCLUDES�A�
DIGITAL�VIDEO�EFFECTS�GENERATOR
� A� THREE�DIMENSIONAL�
ANIMATION� PACKAGE�CALLED� -IGHT8AVE
� A� CHARACTER�
GENERATOR
� A� PAINT� PROGRAM
� TWO�FRAME� BUFFERS
� A� COLOUR�
PROCESSING� ENGINE�CALLED� $HROMA'9�AND� A� FRAME�
GRABBER�AND� STORER�

5HE�5OASTER� HAS� BEEN� GETTING� SOME�EXTRAORDINARY�
WRITE�UPS� IN� MAGAZINES�NOT�USUALLY� INTO� REVIEWING�
COMPUTER� PRODUCTS�� 3OLLING�4TONE
� 7IDEOGRAPHY
� 5HE�
'INANCIAL�1OST
� 5HE�)OLLYWOOD�3EPORTER�AND�&SQUIRE�
HAVE�ALL� CARRIED� STORIES�ON� THE�5OASTER� IN� THE� LAST�TWO�
MONTHS
� NOT�TO�MENTION� THE� RAVE� REVIEWS� THE�MACHINE�
HAS�GLEANED� FROM�COMPUTER�MAGAZINES�AND� OTHER�
COMPUTER� FIRMS�� "PPLE�USES� THEM� TO� DRIVE� ITS�AUDIOVISUAL�
PRESENTATIONS�AND
� AS� *� SAID� BEFORE
�.AC8ORLD �
MAGAZINE� IS� QUOTED�AS�SAYING� THAT�THE�5OASTER�WAS� �OUR�
FAVOURITE�PRODUCT�OF�THE�.AC8ORLD� &XPO
��WHICH� IS�
HIGH� PRAISE� INDEED� FROM� A� MAGAZINE�DEDICATED� TO�A�
RIVAL� COMPUTER�� "ND�AS� *�MAY�HAVE�TOLD� YOU�5ODD�
3UNGREN
� .AC�ENTHUSIAST�AND� AGING� HIPPY�SONGSTER
� HAS�
BOUGHT���
����BUCKS�WORTH� OF�"MIGAS�AND�5OASTERS� TO�
MAKE� HIS�VIDEOS�WITH�

5HE�NEW�STAND�ALONE�5OASTER� LOOKS� UNCANNILY� LIKE�A�
$OMMODORE�"MIGA� ����
� AND� IN� FACT�A�CLOSER�GLANCE�
TELLS�YOU� THAT� IT� IS� PRECISELY� THAT
� THE�DIFFERENCE�BEING� THAT�
YOU� BUY� THE�WHOLE� SYSTEM� READY�SET�UP� FOR� BROADCAST�
57�� -ATER�VERSIONS�OF�THE�75�HARDWARE�WILL� BE� HOUSED� IN�
A� SMALLER
� ALL� BLACK� PURPOSE�BUILT�BOX
�WHICH� IS�CURRENTLY� T�
BEING�DESIGNED� AND�MADE�AS�WE�SPEAK�� 8HAT�YOU�GET�
FOR�YOUR� ��
���� IS�AN�"MIGA� ����
� �.B�OF�3".
� A

SINGLE�����INCH� INTERNAL� FLOPPY�DRIVE�AND� A���.B�4$4*�
HARD�DISK�DRIVE�AND� CONTROLLER�� 5HE�TWO�COMPOSITE�AND�
SINGLE�3(#�MONITORS�YOU� NEED� TO�GET�GOING� ARE�SUPPLIED�
BY�THE�USER�� "LSO
� THE� SIGNAL�YOU� HAVE�TO� FEED� TO� THE�
5OASTER�MUST�BE� FED� THROUGH� A�5IME�#ASE�$ORRECTOR�� �
YOU�CAN� HAVE� THIS�SUPPLIED�WITH� YOUR�5OASTER� FOR�AN�
EXTRA� ������ *F�YOU�WANT�TO�DO�ANIMATION�WITH�THE�
EXCELLENT����BIT� RENDERING� SOFTWARE
� YOU� NEED� TO� HAVE�
SOME�MEANS�OF�LAYING� THE� FRAMES�DOWN�ONE�BY�ONE�

"LTHOUGH
� ALL� THINGS�CONSIDERED
� THIS�MAY�NOT�SEEM�
LIKE�A� GOOD� DEAL
� BEAR� IN�MIND� THAT�ALTHOUGH� THE�5OASTER�
IS�SUPPOSED�TO�BE�57�PRODUCTION� FOR�EVERYONE
� IT�IS� IN�
FACT�ONLY� FOR�EVERYONE�WHO� HAS�ACCESS� TO�

o �/54$�VIDEO�EQUIPMENT
o �"�5IME� #ASE�$ORRECTOR
o �"�HANDFUL� OF�MONITORS
o �"�PAIR�OF�6�.ATIC�VIDEO� RECORDERS

5HIS�MAY�SOUND� LIKE�A� BIG� CHEAT
� BUT�REMEMBER� THAT� IT�S�
ALL� RELATIVE�� "S�(ARY�8 �WOULD� TELL�YOU� AT�THE�DROP�OF�A�
HAT
� VIDEO�PRODUCTION� ISN�T�CHEAP
� AND�WITHOUT�THE�
5OASTER�YOU�ARE� TALKING�ABOUT� ���
����ODD�DOILARS��
WORTH� OF�EQUIPMENT�BEFORE�YOU�EVEN� BEGIN� ADDING� THE�
TAPE�RECORDERS
� 5#$S�AND�SO�ON�� %IGITAL� VIDEO�EFFECTS�
ARE� NOT�CHEAP
�AND� NEITHER�ARE�ALL� THE�OTHER�THINGS� THAT�
THE�5OASTER� BUNDLES� INTO�ONE�"MIGA� SLOT�� "ND�SO�AS� LONG�
AS�YOU�DESK� IS�BIG� ENOUGH�FOR�A�COUPLE�OF�6�.ATIC�
MACHINES
� 5#$
� A�COUPLE�OF�COMPOSITE� REFERENCE�
MONITORS�AND� AN�"MIGA
� THIS� IS� TRUE� %ESKTOP�7IDEO��
$OMPARED�WITH� THE�COMPETITION
� IT� REALLY� IS�CHEAP�

0 F�COURSE
� THE� BIG� RUB� IS� THAT�THE� 1"-�VERSION� IS�
�NOWHERE�NEAR� FINISHED��� EVEN� THOUGH�WE�KNOW�THAT�AT�
UNDER�_�
���� THE� THING�WOULD� SELL� IN� THE� THOUSANDS
�
/EW5EK�DOESN�T�� "LTHOUGH� THE�MACHINE�CURRENTLY�WORKS�
ONLY�ON�"MERICAN� STANDARD� /54$� COMPOSITE�MONITORS�
AND�57
� A� 1"-�VERSION� OF�THE�MACHINE� HAS�BEEN� �IN� THE�
WORKS�� FOR�ABOUT�THE� LAST�YEAR��8HEN� *� SPOKE� TO�
/EW5EK� RECENTLY
� THE�COMPANY�SAID� THAT� IT� IS� RELUCTANT�TO�
NAME�A� DATE� FOR�A� 1"-�RELEASE�� *� SUSPECT�THAT�WORK�ON�
THE�1"-�VERSION� HASN�T�EVEN� BEGUN
� UNTIL� THE�SIZE�OF�THE�
6,�MARKET� FOR� THE�MACHINE�CAN�BE�ASSESSED�� /EW5EK�
AWAITS�NEWS�OF�WHAT�THE�#RITS�WANT�FROM� A� 6,�5OASTER��
5HE� THING� OF� IT� IS� THAT�/EW5EK�DOESN�T�KNOW�WHAT�WE�
WANT�� &VEN� IF�WE�WANT� IT�AT�ALL�

4O
� *� GUESS� IT�S� UP� TO� US� TO� TELL� THEM�� *NTERESTED�
PARTIES�WHO�WANT�TO�SHOW�THE�SIZE�OF�THE� 6,�5OASTER�
MARKET�BY� JAMMING� /EW5EK�S�SWITCHBOARD
� OR�WHO� JUST�
WANT�MORE� INFORMATION�ABOUT�THE� THING
� CAN�GET� IN� TOUCH�
WITH� THE�COMPANY�ON� ���� �� ���� ���� �� ����

*F�YOU� CAN�T�WAIT�TO�GET�YOUR�HANDS� ON�A�5OASTER
�
DON�T�FRET�� (ARY�8HITELEY�AND� *�WILL� BE�DOING� A� SPECIAL�
REVIEW�PREVIEW�OF�THE�/54$�VERSION� OF�THE�MACHINE�
EXCLUSIVELY�FOR�"MIGA�4HOPPER� IN� THE�VERY�NEAR� FUTURE��
)OLD� ON� TO�YOUR�HATS�

".*("�4)011&3�o �*446&���o �"6(645� ����
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1 HEN� THE�3EAL�5HINGS�
RANGE�FIRST�CAME�OUT�
ABOUT�A�YEAR�AGO
� IT�
WAS� HARD� TO� FIGURE�OUT�

WHAT�THE� PURPOSE�OF�SUPPLYING�
ANIMATED�VERSIONS�OF�BIRDS� IN� FLIGHT�OR�
ANIMALS�WALKING� AND� RUNNING�WAS�
#UT�GRADUALLY� IS� BECOMES�CLEAR
� AS�
THE� RANGE�GROWS
� THAT�THE�CONCEPT�OF�
CLIP�ART�CAN� BE�EXTENDED� TO�ANIMATION�
AND� EVEN� �%�TO�GOOD�EFFECT�

$ORRECTLY�ANIMATING� AN�OBJECT� IS�
HARD� ENOUGH
� AND� IF�THAT�OBJECT� IS� A�
LIVING
� BREATHING�ANIMAL� THEN� THE� TASK�
IN� HAND� BECOMES�SEVERAL� ORDERS�OF�
MAGNITUDE�MORE�DIFFICULT�� 4O�HAVING�
AN� EXPERT�ARTIST�OR�ANIMATOR�TO�CREATE�
AN�ANIMATION� FOR�YOU� TO�BASE�YOUR�
WORK�AROUND� IS� RATHER�A�GOOD�ONE
� IF�
YOU� LOOK�AT�THE� IDEA� LIKE�THAT�

5HERE� IS�A� LOT�OF�SCOPE�FOR� THE�
IDEA�OF�AMPLIFYING� HUMAN� POTENTIAL�

3OBIN� #ILLSON�OF�3(#�4TUDIOS� IS�
LANDSCAPE�PAINTER
� AND� HE�AGREES�
WITH� THIS� IDEA�� )E�STARTED� BY�DRAWING�
SOME�HORSES� FROM�A� BOOK�HE�HAD�
WHEN� HE�WAS�A�CHILD�� 5HE� IDEA�WAS�
TO�ADD� SOMETHING� TO�%1AINT�***
� AS�ON�
ITS�OWN� IT�IS�A� LITTLE� �CONTENT�FREE���5HE�
IDEA�WAS� TO�GIVE�PEOPLE�A� BIT�OF�
CONTENT
� SO� THAT�THEY�CAN�GROW�FROM�
THERE�WITH� IDEAS�OF�THEIR�OWN�

5HE�3EAL�5HINGS�SERIES�COVERS�
HORSES
� BIRDS
� AND� NOW�HUMANS�� �LIFE�
STUDIES� IN�VARIOUS�STAGES�OF�
MOVEMENT��5HE�FILES�ARE�STORED�ON� THE�
DISKS�AS�ANIMATED� BRUSHES� FOR�USE� IN�
ANY�GRAPHICS�PROGRAM�WHICH�
SUPPORTS� THEM��"LTHOUGH� THE�ANIMAL�
WORK� IS� HIGHLY�ORIGINAL
� *� THINK�THAT�THE�
HUMAN�ANIMATIONS�ARE�DRAWN� FROM�
THE�WORK�OF�THE�EARLY�#RITISH�MOTION�
PHOTOGRAPHER�&ADWEARD�.UYBRIDGE��
	:OU�MAY�HAVE�SEEN� FILMS�MADE� FROM�
HIS� PRINTS� IN�DOCUMENTARIES�ABOUT�
EARLY�FILMMAKING�
�5HERE� IS� NOTHING�
WRONG�WITH� THAT
� AS� THE�SEQUENCES

ARE�EXCELLENT�� �NOTHING� LIKE� IT�HAS�
BEEN�DONE�SINCE
� AND� BESIDES�ALL� THAT�
*� IMAGINE� THAT�.UYBRIDGE�S�COPYRIGHT�
HAS� LONG� SINCE�EXPIRED
� SINCE�HE�
MADE� THE�FILM� IN� �����

5HE�3EAL�5HINGS� RANGE�COVERS�A�
LOT�OF�GROUND� FROM� EDUCATION
� FUN�AND�
STUDY
� RIGHT�THROUGH� TO� THE�CREATION�OF�
GRAPHICS� FOR�MULTIMEDIA� AND�VIDEO��
4OMETHING� FOR�EVERYONE
� IN� FACT
� AND�
FINALLY� HERE�WE�HAVE�THE�REAL� POINT�OF�
IT�ALL�� 3EAL�5HINGS�ARE�A� CREATIVE�
EXPERIENCE� THAT�EVERYONE�CAN� ENJOY��
3EAL� LIVING� THINGS� THAT�CAN�MOVE�ON�
YOUR�SCREEN
� AND� THAT�YOU� CAN� PAINT�
INTO�YOUR�OWN�ANIMATIONS�� 5O�USE�AN�
ANALOGY
� IT�S� LIKE�THOSE� �PLAY�ALONG��
RECORDS�� �THEY�GET�YOU� STARTED� IN�A�
SIMPLE�AND�EASY�WAY
�YET�THE� RESULT�IS�
BETTER�THAN� THE�SUM�OF�THE�PARTS�YOU�
PUT� INTO� IT��:OU�ALWAYS�GET�SOMETHING�
MORE�OUT�OF�IT��4OUNDS�CRAZY
� BUT� IT�S�
TRUE��5HERE�WILL� BE�A� NEW�3EAL�5HINGS�
PRODUCT�OUT�FOR�THE�AUTUMN
� AND� *� FOR�
ONE�AM� LOOKING� FORWARD� TO� IT�

/ " � ) ) 6 � 0 * � / 1 � 1 & - 0 � # , / � / " � ) � � !
5HERE�ARE� LOTS�O F�HINTS�AND� TIPS�WH ICH �CAN�BE�
GIVEN� FO R �/>:E��!
� BESIDES�THE�USUAL� �G E T�MORE �
MEMORY�AND�A�FAST�CH IP �� ROUTINE��$REATING�
YOU R�OW N �BUMP�MAPS�AND� TEXTURES
�FO R �
EXAMPLE 
� IS�A�VE RY �SUBTLE� BUSINESS
�AS� IS�
LIGH TING ��#UT�THE�BEAUTY �O F�THE�P ROGRAM � IS�THA T�
IT� REA LLY � IS�NOT�THA T�D IFFICU LT�TO �DO�

5HE�BUMP�MAP�ON� THE� RIGHT� IS�CALLED� 1HILMAP�� *T�IS�AN� *''�
BRUSH
� IN� A�SHADE�OF�RED� AS� IT�HAPPENS� 	ALTHOUGH�YOU�WON�T�
BE�ABLE� TO�SEE� THAT
��5HE�BRUSH�WAS�MADE�BY�WRITING�MY�
NAME�USING� THE�MAGNIFY�MODE�AND�GRABBING� IT�AS�A� BRUSH��
5HE�BRUSH�WAS� THEN� STAMPED�ALL�OVER�THE�SCREEN
� AND�A�
RECTANGLE�WAS�SAVED�OUT�AS�A�BRUSH
� IN� THE�SAME�WAY�THAT�
YOU� CREATE�A� TEXTURE�FOR�%1AINL�� 4AVE�THE�BRUSH� TO� THE�
�#UMPMAPS�� DIRECTORY�ON� THE�DISK�AND�YOU�RE� READY�TO�GO�

$REATING�YOU R�OW N �BUMP�MAPS� IS�A� PIECE�
O F�CAKE��4IMPLY�CREATE�A� BRUSH�USING�!-:BGM
�
AND� SAVE� IT�TO �D ISK��5HE�BEAUTY�O F�THE�SYSTEM �
IS� THA T�YOU�CAN�CREATE�DISKS�O F�MATERIA LS�WHICH �
ARE�YOU R�VE RY �OW N �� �MATERIA LS�WHICH�YOU�CAN�
USE�FO R �YOU R�OW N �OBJECTS
� BUT�WH ICH �ANY �OTHER�
PERSON�CAN �T�� )OW �S�TH A T�FO R �EXCLUSIVE 
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/EXT
� YOU�CHOOSE� THE�.ODIFY�.ATERIAL� MENU� ITEM�
AND�SELECT�YOUR�NEW�BUMP�MAP�FROM�THE�
REQUESTER��0NCE�THE�MATERIAL� HAS�BEEN�MODIFIED
�
CLICK�ON�YOUR�SHAPE�AND� SELECT�
)IERARCHY�MATERIAL��5HEN�CHOOSE�YOUR� NEW�
MATERIAL�� 5HE�SHORTCUT�KEY�STROKE� IS�THE� LETTER� B
�
WHICH� POPS�UP�THE� REQUESTER� JUST�AS� IF�YOU�D�
SELECTED� IT�FROM�THE�MENU�

0H
�AND� INCIDENTALLY
� DON�T�FORGET�THE�
SUPER�3EAL�5HINGS�ANIMATION�
DEMONSTRATION�WHICH�YOU� RECEIVE�AS�
PART�OF�THE�FREE�DEMOS�DISK�WHICH�
COMES�WITH�YOUR�SUBSCRIPTION� TO�
"MIGA�4HOPPER�� 5HE�DISK�FEATURES�A�
SPECIAL� TUTORIAL� ON� HOW�TO�CREATE�A�
BUTTERFLY
�WHICH� TAKES�YOU� THROUGH� THE�
PROCESS�OF�CREATING� ANIMATIONS� IN�A�
STEP�BY�STEP�WAY�
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&ASE�O F�USE��������������� � � �� �
5HE�FILES�ARE�SIMPLICITY� ITSELF�TO�EMPLOY��
+UST�PASTE�THEM� INTO�YOUR�ANIMATIONS�AS�
ANIM� BRUSHES�

$OLOUR�������������������������� � �� �
(OOD� USE�OF�COLOUR
�AND�APPROPRIATE�TO�
THE�SUBJECT�MATTER�� 1ARTICULARLY�
IMPRESSIVE�WAS�THE�SKIN�TONE�COLOUR
�
WHICH� IS�ONE�OF�THE�BEST�*�VE� SEEN�

%OCUMENTATION���������� � �� �
7ERY� LITTLE� IN�THE�WAY�OF�DOCS� IS� REQUIRED�
TO� USE�THE� FILES
� AND�SO�THE�
DOCUMENTATION� IS� LIMITED� IN� SCOPE
�
ALTHOUGH� LOTS�OF�HINTS�AND�TIPS�ARE�
SUPPLIED�WITH�EACH�PACK�

"RTISTIC�VA LU E ������������� � �� �
7ERY�CLEVERLY�DONE
� AND�ADDS�A� REAL�
SPARK�OF�REALISM� TO�YOUR�ANIMATIONS�� �OR�
EVEN�GAMES
� IF�THAT�S�YOUR� LEANING�

1RICE�V A LU E ��������������� � � �� �
(OOD�VALUE�FOR�MONEY�HERE
�AS�THE�FILES�
ADD�A� LOT�TO�YOUR�GRAPHICS��5HEY�ARE�A�
SORT�OF�FOUR�DIMENSIONAL�CLIP�ART�

***0B**CF ' AC" � � � � � �

"�FINE�BODY�OF�WORK
� AND�GROWING�EVERY�
DAY�AS�3(#�4TUDIOS�PUMPS�OUT�STILL�MORE�
ANIMATED� REAL� THINGS�FOR�YOU� TO�ENJOY�
"N�EXCELLENT� IDEA
�WELL� EXECUTED�

".*("�4)011&3�o �*446&��� o �"6(645� ����
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"ND� THERE�YOU� HAVE� IT
� A�WOODEN� BALL� 	RIGHT
�� 5HE�COLOUR� IS�SELECTED�USING�A�SIMILAR�
PROCESS�TO�ALTERING� THE�MATERIAL
� BY�SELECTING� )IERARCHY�COLOUR�FROM� THE�MENU
�OR�
BY�TYPING� A� LETTER� F�FROM� THE� KEYBOARD�� 5HE� TEXTURE�OF�THE�BALL� IS�SELECTED�BY�
MODIFYING� THE�MATERIAL� IN� THE�MATERIAL�MODIFY� REQUESTER�

5O�SHOW�WHAT�A� DIFFERENCE�A�COLOUR�
AND�A� BUMP�MAP�CAN�MAKE
� HERE�S�
THE� SAME�BALL� FROM� PRETTY�MUCH� THE�
SAME�ANGLE
� BUT�WITH�A�DIFFERENT�
MATERIAL� AND� A�WOODEN� BACKDROP�TO�
REFLECT� LIGHT�AT�THE� BALL� 	LEFT
�� /OTE� THAT�
IF�YOU� SHOW�A� MIRRORED� OR�GLASS�
SURFACE
� YOU� HAVE�TO�ADD�SOMETHING� FOR� IT�
TO� REFLECT�OR�YOU�GET�A� BLANK�SCREEN�� 4IMPLY�
SELECT�HIERARCHY�MATERIAL
� CHOOSE�A� NEW�COLOUR�
	ONE�OF�THE�DEFAULTS�OR�ONE�YOU�VE�CREATED
� AND�THE�OBJECT� IS�ALTERED��8HEN�YOU�
RENDER� IT
� THE�COLOUR�AND� TEXTURE�ARE�CHANGED
� BUT�EVERYTHING� ELSE� LIKE� LIGHTING�
AND� POSITION� REMAINS� THE�SAME�� 5HE�BUMP�MAP� IS� THE� 1HILMAP�BRUSH� *� CREATED�
FIRST
� AND� THE�COLOUR�AND� REFLECTIVITY�HAVE� BEEN� CHANGED�
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5HE�GRAPHICAL�NATURE�O F�8ORDWORTHe �MAKES�PRODUCING�
DOCUMENTS�FASTER�AND�EASIER��5HE�8:4*8:(�DISPLAY�SHOWS�
EXACTLY�HOW �YOUR�PRINTED�DOCUMENT�W ILL�LOOK
�DIFFERENT�FONTS
�
STYLES�AND�SIZES
�HEADERS�AND�FOOTERS
�GRAPHICS�AND�SO�ON�

$OMMANDS�ARE�GROUPED�UNDER�A�SERIES�O F�PULL�DOWN �
MENUS
�ACCESSIBLE�EITHER�BY �THE�
MOUSE�OR�KEYBOARD��'REQUENTLY�USED�
COMMANDS�HAVE�ON�SCREEN�ICONS
�
INCLUDING�)ELP
�SHOULD�YOU�NEED�IT�

&XPERIENCE�THE�LOOK�AND�FEEL�OF�
THE�NEW�AND�EXCITING�8#��	EVEN�IF �
YOU�USE�8#���
�

%IGITA�Se�INNOVATIVE�%NF:G�
&GM>K?:<>�-KHMH<HEe � IS�INCORPORATED�AND�SETS�NEW�STANDARDS�IN�
SPEED
�STYLE�AND�ELEGANCE��&ACH�DOCUMENT�IS�A�SEPARATE�M U LTId
TASKING�W INDOW
�WHICH�MEANS�YOU�COULD�FOR�EXAMPLE
�PRINT�
ONE�WHILE�EDITING�ANOTHER�

(RAPHICS�HAVE�ALWAYS�BEEN�THE�"MIGA�S�STRONG�POINT�
/ OW �IT�S�BETTER�THAN�EVER��1ICTURES�FROM �%ELUXE�1AINT�CAN�BE�
PLACED�IN�A�DOCUMENT
�AND�THEN�SIZED
�SCALED�AND�DRAGGED�
	TEXT�AUTOMATICALLY�REFORMATS�AROUND�
THE�IMAGE



8 ORDWORTH �S�ENHANCED�FONTS�W ILL�
GIVE�YOU�THE�VERY�BEST�PRINTED�
QUALITY��:OU�CAN�ALSO�PRIN T�SPECIAL�
SYMBOLS
�SUCH�AS�BOXES
�ARROWS�AND�
SO�ON��#ETTER�STILL
�YOU �CAN�M IX �
GRAPHICS
�8�ORDWORTH�S�ENHANCED�
FONTS
�"M IGA�FONTS
�$OLORFONTS�AND�YOUR�PRINTER�S�OWN�FONTS
�
ALL�ON�THE�SAME�PAGE�

8 ORDWORTH �INTEGRATES�W ITH �MOST�WORD�PROCESSORS
�AND�SO�
YOU �LL�BE�ABLE�TO�USE�ANY�DOCUMENTS�CREATED�W ITH �,INDWORDS
�
8ORDPERFECT
�1ROWRITE
�1ROTEXT
�&XCELLENCE
�AND�ANY�"4$**�OR�
*''�5EXT�DOCUMENT�

"S�"M IGA�$OMPUTING�PUT�IT
� �THE�ONLY�"M IGA�WORD �
PROCESSOR�TO�RIVAL�1ROTEXT�FO R�SPEED��*�WOULD�RECOMMEND�THE�
PROGRAM�TO�ANYONE�THINKING�O F�BUYING�THEIR�FIRST�
WORD�PROCESSOR�OR�UPGRADING�FROM�,INDWORDS��

8 ORDWORTH �IS�W RITTEN �IN�THE�6, �BY�% IGITA��8HICH �
MEANS�YOU �LL�BE�USING�AN�&NGLISH�$OLLINS�SPELLING�CHECKER�
AND�THESAURUS
�AND�YOU �LL�KNOW �WHERE�TO�COME�FO R�
PROFESSIONAL�SUPPORT�

8HEN�"M IGA�'ORMAT�SAID��A�
NEW�WORD �PROCESSOR�THAT�W ILL�
GIVE�THE�REST�O F�THE�WORLD �A�RUN�
FOR�ITS�MONEY��THEY�WEREN�T�
JOKING���8 ORDWORTH �IS�THE�MOST�
USER�FRIENDLY�WORD�PUBLISHER�ON�
THE�"M IGA���1RAISE�INDEED�

5HE�ON LY�WAY� TO�REALLY�APPRECIATE�8 ORDWORTH �IS�TO �USE�
IT��1HONE�������������FO R�MORE�INFORMATION�OR
�W RITE �TO�
%IGITA
�'3&&1045
�&XMOUTH�&9���:;�

8 ORDWORTH �COSTS�_������
�WHICH�INCLUDES�7"5 
�POSTAGE�
AND�PACKING��* F �YOU�ALREADY�OWN�A�WORD�PROCESSOR�AND�
PURCHASE�8 ORDWORTH �DIRECT�FROM �%IGITA
�YOU�CAN�SAVE�_�� �
BY�RETURNING�YOUR�ORIGINAL�DISKS�W ITH �YOUR�ORDER�

8 ORDWORTH �W ILL�BE�YOUR�WRITER�S�DREAM�
)OWEVER
�I F �YOU�DON�T�AGREE�W ITH �
US�	AND�PURCHASED�DIRECTLY� FROM �
%IGITA

�RETURN�IT�IN�ORIGINAL�
CONDITION�W ITH IN ���DAYS�AND�WE�
W ILL�REFUND�YOUR�MONEY�

.@BGHMD�RTOONQS�
8 QHSSDM�RODBHEHB@KKX�ENQ�SGD�"LHF@�
'TKKX�RTOONQSR�8#7�����@MC�7�����
4TOONQSR�@KK�LDCHTL�NQ�GHFG�
QDRNKTSHNM�LNCDR�	LNMN�@MC�BNKNTQ
�
3DPTHQDR�*�.#�NE�LDLNQX o T E A

Q !&$&1�
# ( . � , ( � . # ) ( � &

L H ? M P : K > � M A : M L � K B @ A M �

e

% IG ITA �*NTERNATIONAL�- TD � #LACK�)ORSE�)OUSE� &XMOUTH�&9�� �+-� &/( -"/% � 5EL������� ������� 'AX�������������
i�"�MEMBER�OF�THE�%IGITA�GROUP��

%IGITA
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5HEN�HERE�S�YOUR�CHANCE�TO�GRAB�THEM�WHILST�THEY�RE�STILL�
AVAILABLE��6SE�THE�FORM�OPPOSITE�TO�CLAIM�YOUR�BACK�
ISSUES�OF�"MIGA�4HOPPER�
+UST�_�����EACH�INCLUDING�POST�AND�PACKING�� ���
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8DN�C E D B
8HILST�YOU�ARE�SENDING�OFF�FOR�THESE�ISSUES�
DOESN�T�IT�MAKES�SENSE�TO�SUBSCRIBE�NOW�SO�YOU�
DON�T�MISS�ANY�MORE�BARGAINS �'OR�JUST�_������
YOU�WILL�GET�THE�NEXT����ISSUES�DELIVERED�DIRECT�
TO�YOUR�HOME�PLUS�A�SPECIAL�SAMPLER�DISK�� �A�
GIFT�WITH�OUR�COMPLIMENTS�
:OU�KNOW�IT�MAKES�SENSE��%O�IT�NOW�
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C F � TOOK�THE�"MIGA�WORLD�BY�STORM
��;LF79 ���FROM�)I4OFT�� �THE�
ASSEMBLER�THAT�S�USED�BY�THE�PROFESSIONALS
�+;7B-> ?D=I �FROM�3(#�

4TUDIOS�� �IT�BRINGS�THINGS�TO�LIFE�IN��;BKN;�)7?D J�"""�AND�LETS�YOU�DESIGN
�BUILD�AND�
FLY�YOUR�OWN�BUTTERFLY�

45*--�"7"*-"#-&���%&.0�%*4,�0/&�FOR�_������$ONTAINS�
DEMOS�OF��&(, �FROM�.ANDARIN�� �THE�PROGRAMMING� LANGUAGE�THAT
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* ACKED�WITH� FUNCTIONS
�
*MAGINE� IS�THE�NEW��%�
MODELLING�AND�ANIMATION�
PACKAGE�FROM� *MPULSE�� �A�

COMPANY�WHICH� SOME�OF�YOU�WILL�
REMEMBER�AS�THE�CREATORS�OF�4ILVER�
AND� ITS�SUBSEQUENT�OFFSPRING
� THE�
5URBO�4ILVER�SERIES�� *�WAS�AN�
ENTHUSIASTIC�EXPLORER�OF�4ILVER�� *T�
SEEMED�TO�OFFER�THE� POTENTIAL� TO�DO�
THINGS�THAT�OTHER��%�PACKAGES� JUST�
WEREN�T�CAPABLE�OF�AT�THE� TIME�� *T�WAS�
HARD�GOING
� BUT�THINGS�SLOWLY�
IMPROVED� THROUGH� 5URBO�4ILVER�UP� TO�
5URBO�4ILVER��47�	WHICH�WAS� REALLY�
PRETTY�HOT�� �AT�LEAST�IN� TERMS�OF�
INNOVATIONS
�

)OWEVER
� THE� LEARNING�CURVE�OF�
THE�4ILVER�SERIES�WAS�STEEP
� AND�THE�
MODELLERS�WERE�DIFFICULT�TO�USE�� *� OFTEN�
FOUND� THAT� *�D� USE�4CULPT��%�TO�
ACTUALLY�BUILD� THE�OBJECTS
� CONVERT�
THEM� USING� *NTERCHANGE
� AND� THEN�
LOAD� THEM� INTO�5URBO�4ILVER�AND� SET�
UP�MY�SCENES� FROM� THERE��8HY 
8ELL
� *� LIKED� THE�THINGS�YOU�COULD�DO�
WITH� 5URBO�4ILVER�� �SUCH�AS�TEXTURING�
AND�WRAPPING�BRUSHES�ON� TO�OBJECTS��
"ND� IT�HAD� FLEXIBILITY�IN�SETTING� THE�
CHARACTERISTICS�OF�OBJECTS� IN�A�SCENE���
FOR� INSTANCE
�YOU�COULD�MAKE�GREEN�
GLASS�AND�ACTUALLY�HAVE� IT�BEHAVE� LIKE�
GREEN�GLASS�� #UT�LET�ME�TELL�YOU
� THERE�
WERE�TIMES�WHEN� *� JUST�COULD� NOT�
FIGURE�SOME�THINGS�OUT��5HESE� *MPULSE�
PEOPLE�SURE�HAD� SOME�QUIRKY�WAYS�OF�
DOING� THINGS�� LIKE
�WHEN�EVERYONE�
ELSE�HAS�THE�:�AXIS�OF�THE�WORLD�
RUNNING�VERTICALLY�AND� THE���AXIS�
RUNNING� INTO�THE� �DISTANCE�
� GOOD�OL��
*MPULSE� HAD� TO�HAVE�;�WHERE�:�
SHOULD� BE
�AND�VICE�VERSA��"ND� IT�STILL�
DOES�� #UT�AT� LEAST�THE�PRODUCTS�WERE�
CONTINUOUSLY� IMPROVED
� UPGRADED�
AND�DEBUGGED��"ND� THEIR�NEWSLETTER�
WAS�FUN� TOO�

)@<?@M�JA�OC@�K<>F
8ELL
� NOW�*MPULSE� IS�BACK�� *MAGINE�
IS�FAR� IN�ADVANCE�OF�ANY�OF�THE�4ILVER�
PROGRAMS
� AND� IN�COMPETITION�WITH�
SIMILAR�PRODUCTS�SUCH�AS�4CULPT�
"NIMATE��%�AND�3EAL��%�	5URBO�1RO�
7ERSION
�� *T�IS�DEFINITELY�UP�THERE�WITH�
THE� LEADERS�

.ANY�OF�*MAGINE��S� FEATURES�ARE�
ACTUALLY�IMPROVED�VERSIONS�OF�THOSE�
SEEN� IN� 54��� #UT�THERE�ARE�NOW�
SEVERAL�MORE�MODULES�TO�SELECT�AND

USE��8HERE� 54��ONLY�HAD�A�MODELLER�
AND�A� RENDERER
� *MAGINE�HAS�A�$YCLE�
&DITOR
� A� 'ORMS�&DITOR�AND� A�4TAGE�
&DITOR
� AS�WELL� AS� THE�%ETAIL� &DITOR�
	SIMILAR�TO�54�jS�MODELLER
� AND� THE�
1ROJECT�&DITOR� 	FROM�WHERE�ALL�
RENDERING� TAKES�PLACE
��5HERE� IS�ALSO�
ANOTHER�EDITOR� INSIDE� THE�4TAGE�
&DITOR�� THE�"CTION� &DITOR
�WHERE�YOUR�
�%�THESPIANS�CAN� BE�CHOREOGRAPHED�
AND� LIT�AND� THE�CAMERA�CREW�GIVEN�
THEIR� INSTRUCTIONS�

.ANY�REFINEMENTS� HAVE�ALSO� BEEN�
MADE�TO�THE�PROGRAM�� *MAGINE�HAS�
BUILT�IN�EFFECTS�SUCH�AS�3IPPLE�AND�
&XPLODE
� IT�FEATURES�#OOLEAN�
OPERATIONS
�WILL� TAKE�AN� *''�PICTURE�
AND�TURN� IT� INTO�AN� OBJECT
�CAN� HAVE�
UP� TO� ��
���� LIGHTS�SIMULTANEOUSLY�ON�
SCREEN� 	THOUGH� *� THINK�THIS� IS�GOING� TO�
BE�PURELY�ACADEMIC� TO�MOST�PEOPLE�

�
IS�ABLE�TO�GENERATE����BIT�IMAGES�AND�
CAN�PRODUCE�ORDINARY�"/*.�MOVIES
�
AS�WELL�AS� *MPULSE�S�PROPRIETARY�
3(#/� FORMAT�FILES�� "ND� THAT�S� JUST�
SCRATCHING� THE�SURFACE�

5HERE�S� NO�WAY�THAT�*�CAN�
POSSIBLY�DESCRIBE�ALL� THE� FEATURES�OF�
*MAGINE�IN� THIS� LIMITED� SPACE��8HAT�*�
WILL� DO� INSTEAD� IS�TAKE�YOU� THROUGH�
THE�VARIOUS�MODULES
� MENTIONING� THEIR�
FUNCTIONS�AND�FEATURES�AS� *�GO�

$@OODIB�NO<MO@?
5HE�WHOLE� *MAGINE�PACKAGE�COMES�
ON� JUST�ONE�DISK
�WHICH�CONTAINS�TWO�
VERSIONS�OF�THE�PROGRAM�� �THE�'1�FOR�
THOSE�WITH� FAST�PROCESSORS� 	EG�
����� ��� �BOARDS
� AND�ANOTHER�FOR�
THOSE�WITHOUT�� 5HERE�ARE�ALSO� TWO�
DRAWERS
� CONTAINING� *MAGINE�S�
5EXTURES�AND� THE�&FFECTS�

*�OPTED� FOR�THE�'1�VERSION
� BEING�
THE�PROUD�OWNER�OF�A� NEW�������
BOARD
� BUT�THE�NON�TURBO�VERSION�
WORKS� IDENTICALLY�� � IF�AT�A� RATHER�MORE�
LEISURELY�PACE�

"S�THERE�ARE�NO�DEMO�FILES�TO�
LOAD
�YOU� HAVE�TO�START�FROM�SCRATCH
�
SELECTING� �4TART�A� NEW�PROJECT��� /EXT
�
YOU�ARE� PRESENTED�WITH� THE�1ROJECT�
.ENU
�WHERE�YOU�SET�UP�A�
�4UB1ROJECT��OR�TWO
� IN� ORDER�TO�
RENDER�YOUR�CREATIONS�� %IFFERENT�
4UB1ROJECTS�ALLOW�YOU� TO�EASILY�
RENDER�FILES� IN�YOUR�PREFERRED�
RESOLUTION
� SIZE�AND� FORMAT�� �
ENABLING�YOU� TO�GET�GOOD�
APPROXIMATIONS�OF�WHAT�YOUR�FINAL

�7IDEOS�DON�T�MAKE�THEMSELVES�� �THEY�
NEED�ACTORS
�TECHNICIANS�AND�EQUIPMENT��
8ITH�A��%�ANIMATION�PACKAGE
�YOU�
CREATE�THE�ACTORS�AND�USE�THE�PROGRAM�S�
BUILT�IN�EQUIPMENT��4O
�YOU�RE�THE�
TECHNICIAN
�AND�ALL�YOU�HAVE�TO�DO�IS�
IMAGINE����#UT�DON�T�WORRY�IF�THIS�ALL�
SOUNDS�DAUNTING�� �*�M�HERE�TO�DIRECT��

(ARY�8HITELEY

WORK�WILL� LOOK� LIKE�BEFORE�COMMITTING�
YOUR�"MIGA�TO� THE� INEVITABLY�SLOW�
CRUNCHING�ASSOCIATED�WITH��%� 	AND�
ESPECIALLY�RAY�TRACED
�WORK�

*NCIDENTALLY
� THE�CHOICE�OF�
RENDERING� FORMATS� IS� REALLY�PRETTY�
COMPREHENSIVE�� :OU�CAN� CHOOSE�FROM�
���BIT� 	*MPULSE�S�OWN�3(#�� FORMAT�
OR�THE�MORE� TRANSPORTABLE� *-#.���


���BIT�	3(#/�FORMAT�OR� *-#.�)".
�
OR�SEPARATED� 3(#�FILES��:OU�CAN�ALSO�
DETERMINE�WHETHER�YOU�WANT�TO�USE�
INTERLACE�OR�HIRES� 	IN�WHICH� CASE�YOU�LL�
ONLY�GET� ���COLOURS

�WHETHER�TO� USE

"/*.�OR� *MAGINE�S�OWN� ANIMATION�
FORMAT
� AND�A�CHOICE�OF�BLACK�AND�
WHITE�OR�COLOUR� 	WIRE�FRAME�OR�
SHADED

� SCANLINE�OR�FULL� RAY�TRACE�
RENDERING�� *N� ADDITION� TO�THIS
� YOU�CAN�
ALSO�DETERMINE�THE�SIZE�OF�THE�PICTURE�
IN� PIXELS� 	UP� TO��
����X� �
���
� AND�
ITS�ASPECT�RATIO�� )OWEVER
� PICTURES�
LARGER�THAN� THE� NORMAL�"MIGA�
RESOLUTIONS�MUST�BE�OUTPUT�TO�
SPECIALIST�EQUIPMENT�SUCH�AS�A� FILM�
RECORDER�� 'IRECRACKER���
� *MPULSE�S�
���BIT�BOARD
� IS�ALSO�DIRECTLY�
SUPPORTED�

>JIODIP@?�JI�K<B@����

)ERE�WE�HAVE�BOTH�A�2UAD�VIEW���

��AND�AN� INTERLACED�)".�RENDERING�O F�AN�'���FLY ING�AWAY�FROM �THE�&ARTH�

".*("�4)011&3� o �*446&���o �"6(645� ���� ��
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5HE�2UAD�VIEW�SHOWS�THE�SAME�
INFORMATION
�BUT� IN�FOUR�VIEWS���

'RONT�VIEW�OF�A�SKELETAL�FIGURE�USED�AS�
A�TEMPLATE�FOR�A�CYCLE�OBJECT�

>JIODIP@?�AMJH�K<B@���

*F�YOU�CHANGE�YOUR�MIND�ABOUT�THE�
FORMAT�AT�ANY�STAGE
�YOUR�4UBPROJECT�
PARAMETERS�CAN� BE�MODIFIED�AT�WILL�
WHEN� IN� THE�1ROJECT�&DITOR�MODULE�

-G<TDIB�<O�$J?
4INCE�THE�OBJECT�OF�THE�EXERCISE� IS�TO�
MAKE�SOME�KIND�OF��%�WORLD
� AND�
RENDER� IT�FOR�OTHERS�TO�MARVEL� AT
�WE�
HAVE�TO�DO�SOME�CONSTRUCTION�AT�SOME�
POINT�� 0NE�WAY� IN�WHICH� *MAGINE�
ALLOWS�THE�USER�TO�DO�THIS� IS�WITH� THE�
%ETAIL� &DITOR
� IN�WHICH�OBJECTS�CAN� BE�
BUILT�UP�FROM�SIMPLE� �PRIMITIVES�� SUCH�
AS�SPHERES
� PLANES
� TUBES�OR�CONES��
)OWEVER
� THIS� IS�FAR�TOO� RESTRICTIVE� FOR�
COMPLICATED� ITEMS
�SO� *MAGINE�ALSO�
ALLOWS�OBJECTS�TO� BE�BUILT�FROM� POINTS�
AND� FACES
�OR�BY�MANIPULATING�
PRIMITIVES�OR�OTHER�OBJECTS�WHICH�
HAVE�BEEN�BUILT�

0F�COURSE
�YOU� COULD�ALWAYS�
IMPORT�OBJECTS�FROM�OTHER��%�
PACKAGES� 	IF�YOU�CAN� CONVERT�THEM�TO�
THE�RIGHT�FORMAT

� AND� PREVIOUS�USERS�
OF�5URBO�4ILVER���WILL� BE�HAPPY�TO�
HEAR�THAT�THEIR�OLD�OBJECTS�CAN�BE�
RECYCLED� BY�LOADING� THEM�DIRECTLY� INTO�
*MAGINE�

5HE�%ETAIL� &DITOR�HAS�A� �2UAD�
7IEW�� 	5OP
� 'RONT
� 3IGHT�AND�
1ERSPECTIVE�VIEWS

�WITH�OPTIONAL� GRID�
FOR�ACCURATE�DRAWING�� &ACH�WINDOW�
CAN� BE�BROUGHT�TO� FULL� SCREEN� SIZE�AND�
QUICKLY�CHANGED�TO�ANOTHER�VIEW�� *N�
THE�1ERSPECTIVE�WINDOW
�OBJECTS�CAN�
BE� REPRESENTED�AS�WIRE� FRAME
� SOLID�
	WHICH� IS�WIRE� FRAME�WITH�ALL� HIDDEN

���AND�TH IS�GRAB�SHOWS�THE�2UAD�
VIEW�W ITH�THE�ANIMATION�CONTRO LLER

LINES� REMOVED
�OR�AS�A�GREYSCALE�
COLOURED� IMAGE� 	TERMED� �SHADED�
�

0F�COURSE
� CONSTRUCTING�OBJECTS�
ISN�T�AS�EASY�AS� IT�SOUNDS�� �THINGS�
NEVER�ARE�� 5O�BUILD�AN�OBJECT�OTHER�
THAN�A� PRIMITIVE
� THE�SEQUENCE�GOES�
SOMETHING� LIKE� THIS�� FIRST
�ADD�AN�AXIS�
	ALL�OBJECTS� HAVE�THEIR�OWN�AXIS

� THEN�
ADD�SOME� LINES��5HEN� JOIN� UP�THE�
SURFACE� IN� TRIANGULAR�FACES��"ND� THEN �
8ELL
� THIS� IS�WHERE�YOU� REALLY�HAVE�TO�
START�TO�THINK
� AS�THERE� IS�OFTEN�MORE�
THAN�ONE�WAY�TO� PRODUCE�YOUR�
CHOSEN�OBJECT�� 'OR� INSTANCE
�YOU�MAY�
THINK�THAT�MAKING� A�HOLLOW�BOX� 	WITH�
SIDES�WHICH�ACTUALLY�HAVE�A�THICKNESS
�
IS�EASY��"ND� IT�CAN� BE�� �IF�YOU� FOLLOW�
THE� RIGHT�SEQUENCE��"ND� THIS� IS�THE�
POINT�WITH� *MAGINE�� IT�REQUIRES�
IMAGINATION��"�HOLLOW�BOX�CAN� BE�
MADE� IN�SEVERAL�WAYS�� HOW�ABOUT�
MAKING� ALL� THE�SIDES�SEPARATELY�AND�
THEN�GLUEING� THEM�ALL� TOGETHER �0R�
HOW�ABOUT�EXTRUDING�A�CROSS�SECTION�
AND� THEN�ADDING� THE�BASE �0R�WHAT�
ABOUT�#OOLEAN�OPERATIONS �8ITH�
*MAGINE
�YOU�COULD�PUT�ONE�BOX�
INSIDE�ANOTHER�AND� THEN� CLICK�ON�
4LICE��5HEN
� REMOVING� THE� UNWANTED�
PARTS�WOULD� LEAVE�YOU�WITH� THE�
REQUIRED
� HOLLOWED�OUT�BOX�� 4LICE�
COULD�ALSO�BE� USED� TO� �DRILL�� HOLES� IN�
WOOD�OR�PUT�FACES�ON� FLAT�OBJECTS�

'OR�EASY�BUILDING� OF�OBJECTS�SUCH�
AS� BOTTLES�OR�GLASSES�WHICH
� IN� THE�
REAL�WORLD
� COULD�HAVE�BEEN�
PRODUCED�ON�O� LATHE
� THE�4WEEP�
COMMAND�CAN� BE�USED� TO� ROTATE�A�
CROSS�SECTION�OF�AN�OBJECT�AROUND� AN

AXIS�� 0BJECTS�CAN�ALSO� BE�&XTRUDED
�
4PUN
� 3EPLICATED� 	THAT� IS
� MULTIPLIED�
ON� TO�THEMSELVES
� OR�$ONFORMED� TO�
EITHER�SPHERE�OR�CYLINDER�� �FOR�
EXAMPLE
� AN�OBJECT�WHICH� TAKES�THE�
FORM�OF�A�WORLD�MAP�CAN�BE�
ACCURATELY�GIVEN�A�SPHERICAL� FORM�

*MAGINE�ALSO�HAS�A� �MAGNETISM��
FEATURE
�WHICH�ALLOWS�SELECTED�POINTS�
TO�BE�PUSHED�AND�PULLED� ACCORDING� TO�
PREDETERMINED� FORCES�AND�DIRECTIONS��
5HIS� FEATURE� HAS�MANY�USES
� INCLUDING�
MAKING� A� FLAT�PLANE� INTO�A� LANDSCAPE
�
DISTORTING� OBJECTS� INTO�SMOOTH�CURVES�
AND� SO�ON�

$HOOSING� INDIVIDUAL� POINTS�OR�
GROUPS�OF�POINTS� IS�SIMPLE�� #Y�
SELECTING�EITHER�$LICK� 	FOR�SINGLE�
POINTS

� -ASSO� 	FOR�DRAWING�A� �RUBBER��
BAND�� LINE�AROUND� THE� POINTS�YOU�
WISH� TO�SELECT
� OR� %RAG� #OX� 	WHERE�
YOUR�POINTS�ARE�SELECTED� BY�DRAGGING�
A�BOX�OUT�AROUND�THEM

�YOU�CAN�
GRAB� THE�POINTS�OF�YOUR�CHOICE�AND�
THEN�MOVE�THEM�AROUND� TO�YOUR�
HEART�S�DESIRE�

0BJECTS�AND� THEIR�AXES�CAN� BE�
SCALED
� ROTATED�AND�SIZED�AT�ANY�
TIME��4EVERAL�OBJECTS�MAY�BE�
GROUPED� TOGETHER�SO�THAT�THEY�STICK�TO�
ONE�COMMON�AXIS
� OR�THEY�MAY�BE�
PERMANENTLY� JOINED�� $OMPLEX�OBJECTS�
MAY�ALSO� BE�SPLIT�APART� INTO�SIMPLER�
ONES��0BJECTS�MAY�BE�CUT
� PASTED
�
COPIED�OR�DELETED�AT�WILL�

�OOMD=PODIB��OOMD=PO@N
0NCE�AN� OBJECT�HAS�BEEN�CREATED
� ITS�
"TTRIBUTES�CAN�BE� SET�� 5HESE� INCLUDE�
COLOUR
� HARDNESS
� SHININESS
�
REFLECTIVITY
� FILTER� 	TO�DETERMINE� HOW�
MUCH� LIGHT�OF�A� SELECTED�COLOUR�CAN�
PASS� THROUGH� THE�OBJECT

� *NDEX�OF�
3EFRACTION� 	TO�SIMULATE�THE� LIGHT�
BENDING� PROPERTIES�OF�WATER
� GLASS
�
AND� SO�ON

� AND�WHETHER�THE�OBJECT�
ACTS�AS�A� LIGHT�SOURCE�� 6P�TO�FOUR�
TEXTURES� 	TEN�ARE�CURRENTLY�AVAILABLE
�
INCLUDING�CHECKS
� GRID
� CAMOUFLAGE�
AND�WOOD
� AND� UP�TO� FOUR� *''�BRUSHES�
	MADE� IN�%ELUXE�1AINT�***
� FOR�
EXAMPLE
� CAN�BE�SIMULTANEOUSLY�
MAPPED�ON�TO�ANY�OBJECT��:OU�COULD
�
FOR� INSTANCE
� HAVE�A�MAP�OF�THE�WORLD�
MAPPED�ON� TO�A�SPHERE
� AND� THEN

ALSO�TEXTURE� THE� RESULTING�GLOBE�WITH�
GRID� LINES��"ND�CERTAIN� TYPES�OF� o��
BRUSHES�AFFECT�THE�OBJECT� IN� DIFFERENT�
WAYS�� A�GREYSCALE�BRUSH�CAN� BE�USED�
TO�ADD�SIMULATED� �BUMPINESS�� TO�A�
SURFACE� 	KNOWN�AS�"LTITUDE�.APPING

�
WHILE�STAINED�GLASS�EFFECTS�CAN� BE�
ACHIEVED� BY�WRAPPING�A� BRUSH�AS�A�
'ILTER�.AP
�WHICH� CAUSES� LIGHT�TO�BE�
SELECTIVELY�FILTERED� THROUGH� THE�OBJECT��
3EFLECTION�.APPING� IS�ALSO�POSSIBLE
�
WHERE�THE�DIFFERENT�COLOURS�OF�THE�
BRUSH� REFLECT�THEIR�CORRESPONDING�
LIGHT��"ND� IF�YOU�WANT�TO� BE� REALLY�
CLEVER
�YOU�CAN� HAVE� *MAGINE�
SEQUENTIALLY�MAP�YOUR�FOUR�CHOSEN�
BRUSHES�ON�TO�AN�OBJECT� IN� SUCCESSIVE�
FRAMES�� 4O�NOW�YOU�CAN�ACTUALLY�PLAY�
PICTURES�ON�YOUR�MODEL�57�SET�� #UT� *�
MUST�WARN�YOU�� �WRAPPING�BRUSHES� IS�
NOT�ALWAYS�AS�EASY�AS� IT�OUGHT�TO�BE��
*N� FACT
� IT�SOMETIMES�SEEMS�ALMOST�
IMPOSSIBLE� TO�DO�EVEN� THE�SIMPLEST�
THINGS�WITH� *MAGINE�

�GG�OC@�RJMG?�N
-EAVING� THE�%ETAIL� &DITOR�FOR�NOW
�WE�
PROGRESS�ON� TO� THE�4TAGE�&DITOR
�
WHERE�WE�ASSEMBLE�OUR�PLAYERS�

"S�YOU�WILL� SEE�FROM�THE�
ILLUSTRATIONS
� ALL� THE�EDITING�SCREENS� IN�
*MAGINE� 	EXCEPT�THOSE� FOR�1ROJECT�AND�
"CTION
� ARE�BASED�UPON� THE�2UAD�
VIEW
�AND�MANY�FEATURES�� �SUCH�AS�
4CALE
� 3OTATE
�.OVE�AND�1ICK� POINTS
� �ARE�COMMON� TO�EACH
� MAKING� THE�
PROGRAM�MUCH�EASIER�TO� LEARN�

5HE�4TAGE�&DITOR� IS�WHERE�WE�
BRING�OUR�OBJECTS
� LIGHTS�AND�CAMERA�
TOGETHER� IN� ORDER�THAT�WE�CAN� PLAY�
(OD�AND� TELL� THEM�ALL�WHAT�TO�DO� IN�
THE�WORLD� THAT�WE�HAVE�CREATED�
5HERE�ARE�TWO�PARTS� TO� THIS�EDITOR�� THE�
2UAD�7IEW
�WHERE�WE�SEE�OUR�
OBJECTS
� LIGHTS�AND� SO�ON� REPRESENTED�
GRAPHICALLY
� AND� THE�"CTION� &DITOR
�
WHERE�OUR�"CTORS� 	AS� *MAGINE�CALLS�
OUR�OBJECTS
� LIGHTS�AND�SO�ON
� CAN� BE�
CHOREOGRAPHED� IN�A�MORE�DIRECT�
VISUAL� AND� NUMERICAL� SCRIPT�FORMAT�

5HE�2UAD�VIEW�IS� FINE� FOR�QUICK�
MANIPULATIONS�AND�BASIC�POSITIONING�
OF�OBJECTS�AND�YOU�CAN�DO�MOST�OF�
THE� THINGS� IN� THE�2UAD�VIEW�THAT�YOU�
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CAN�DO� IN� THE�"CTION� &DITOR�� :OU�
COULD� LOAD�OBJECTS�CREATED� IN� THE�
%ETAIL� &DITOR
� MANIPULATE�THEM� 	USING�
INTERACTIVE� FUNCTIONS� LIKE�4CALE
�.OVE�
AND�3OTATE
� UNTIL� THEY�ARE�AS�YOU�
WISH
� ADD� LIGHTING
� AND� POSITION� AND�
ORIENTATE� THE�CAMERA� UNTIL�YOU�ARE�
HAPPY�WITH�YOUR�SCENE�� #UT�SO�FAR�WE�
ONLY�HAVE�ONE�FRAME�PREPARED� FOR�
RENDERING��8HAT�IF�WE�ACTUALLY�WANT�
TO�DO�MORE�THAN� THIS�AND�MAKE�SOME�
MOVING� PICTURES 

:OU�VE�GUESSED� IT�� 0FF�WE�GO�TO�
THE�"CTION� &DITOR��5HIS� IS�WHERE�THE�
BUSINESS�OF�CREATING� THE�ANIMATION�
REALLY�STARTS�MOVING�� 5HE�"CTION� &DITOR�
IS� USED�TO�DEFINE� THE�NUMBER�OF�
FRAMES� IN�AN�ANIMATION
� AT�WHAT�
STAGE�OF�THIS�ANIMATION�AN�"CTOR�
APPEARS� 	OR�DISAPPEARS

�WHERE� THE�
CAMERA� IS� POINTING�AT�A�GIVEN� TIME� 	IT�
COULD� BE�STATIC
� COULD� FOLLOW�A�
PREPARED�PATH� OR�COULD� TRACK�A�
CHOSEN�"CTOR

� AND�WHAT�KIND�OF�
LIGHTING�WE�WANT�	THERE�ARE�SEVERAL�
VARIETIES�� �SPHERICAL
� CONICAL� OR�
CYLINDRICAL�� �WHICH�EACH� HAVE�THEIR�
OWN�CHARACTERISTICS�SUCH�AS�COLOUR�
AND�SIZE
�

"S�YOU�PROBABLY�REALISE�BY�NOW
�
*MAGINE�IS�A�COMPREHENSIVELY�
FEATURED� PACKAGE�� #UT�KEEP� READING��
THERE�S�A� LOT�MORE� TO�COME�

(LOBAL� SETTINGS�ALLOW�THE�USER�TO�
DETERMINE� THE�AMBIENT� LIGHT�QUALITIES�
	THAT� IS
� THE� �GENERAL�� BACKGROUND�
LIGHTING

� THE�SKY�AND� GROUND�COLOURS
�
AND�ALSO�TO�AUTOMATICALLY�ADD�
RANDOM�STARFIELDS� 	SHOULD� THEY�BE�
REQUIRED�
�

#EAR� IN�MIND� THAT�EACH� FRAME�OF�
AN�ANIMATION� CAN�HAVE�DIFFERENT�
GLOBALS
� LIGHTING
� CAMERA� POSITIONS�
AND�OBJECTS
� AND� THAT� LIGHTS
� OBJECTS�
AND�GLOBALS�CAN�ALL� BE�TRANSITIONED�
ACROSS�SEVERAL� FRAMES
�AND�YOU�LL�
UNDERSTAND�WHY�THIS� PROGRAM� IS�
CALLED� *MAGINE���

"AA@>ODQ@�"SKGJNDJIN
*T�IS� IN� THE�"CTION� &DITOR�THAT�WE�FIND�
WHAT� IS�PERHAPS� THE�MOST�INNOVATIVE

FEATURE�OF� *MAGINE�� �THE�&FFECTS� 	OR�
'�9�AS�THEY�ARE�CALLED� IN� THE�"CTION�
&DITOR
��5HERE�ARE�CURRENTLY�FOUR�
EFFECTS�SUPPLIED�� 3IPPLE
�(ROW
� 3OTATE�
AND� &XPLODE�� /O�PRIZES� FOR�GUESSING�
WHAT�THESE� LITTLE�BABIES�DO
� AND� THEY�
CERTAINLY�DO� IT�WELL�� 'OR�INSTANCE
� THE�
EXPLODING� HEAD� 	SEE� ILLUSTRATIONS�
BELOW
�WAS�DONE�QUITE�SIMPLY�BY�
TELLING� THE�)EAD�ACTOR�THAT� IT�WOULD�
EXPLODE� INTO� ITS�COMPONENT�PARTS�
	WITH�EACH� KEEPING� THEIR� INDIVIDUAL�
SURFACE�CHARACTERISTICS
� OVER�A� USER��
DETERMINED� PERIOD� OF�FRAMES��5O�GIVE�
MORE�FLEXIBILITY
� EACH� EFFECT�HAS�A�
SERIES�OF�OPTIONS�WHICH�ALLOW�YOU� TO�
TAILOR�THAT�EFFECT�TO�YOUR�NEEDS�

'OR�EXAMPLE
� THE�3IPPLE�EFFECT�
CAN� HAVE� THE�SIZE�AND� NUMBER�OF�
RIPPLES�SET�BY�THE�USER
�WHO�CAN� ALSO�
DECIDE�WHETHER�THEY�ARE� RADIAL� 	LIKE� ��
THOSE�PRODUCED� BY�DROPPING�A�STONE�
IN�A� POOL
� OR� LINEAR� 	LIKE�OCEAN�
WAVES
�AND�HOW�FAR�THEY�TRAVEL�� "ND�
THESE�EFFECTS�WILL�WORK�ON�MANY�
OBJECTS�� *� TRIED� RIPPLING�A� SPHERE�AND�
AN� ' *�� PLANE
� AS�WELL� AS�MORE�
NORMAL�MODELS��"�RIPPLED� ' *��
CERTAINLY� LOOKS�ODD�� &XPLODE�CAN�ALSO�
BE� RUN� BACKWARDS
� SO�THAT�YOU�COULD�
�BUILD��AN�OBJECT�FROM� ITS� PARTS�� (ROW�
AND�3OTATE�ARE�SELF�EXPLANATORY� 	AND�
(ROW�CAN�ALSO�BE�USED�TO�4HRINK
�
5HE� INCLUSION�OF�THESE�EFFECTS� IS�VERY�
WELCOME
� AS� THEY�BRING� PREVIOUSLY�
YEARNED� FOR� 	AND�ALMOST� IMPOSSIBLE�TO�
CREATE
� EFFECTS�WITHIN� THE� REACH�OF�THE�
"MIGA� USER�

0NCE�YOU�VE�SET�THE�STAGE
� YOU�
SAVE�THE�CHANGES�AND� THEN
� IF�YOU�RE�
SENSIBLE
� YOU�DO�A�WIRE�FRAME�
PREVIEW� IN�ORDER�TO�CHECK�THAT�THE�
ACTION� IS� HOW�YOU�WANT� IT�TO� BE��5HIS�
IS�EASY�TO�DO�� SELECT�.AKE�FROM� THE�
"NIMATE�MENU
�SET�UP�THE�RANGE�OF�
FRAMES�WHICH�YOU�WISH� TO�PREVIEW�
AND� THE�STEPPING� BETWEEN� FRAMES� 	SO�
THAT�YOU�CAN�GET�AN� IDEA�OF�THE�
MOTION�WITHOUT�HAVING� TO�MAKE�A�
PREVIEW�OF�EVERY�FRAME
�� 1RESS�
<3ETURN>
� AND� THEN�WAIT�A�WHILE�� �BUT�
KEEP�YOUR�EYES�ON� THE�SCREEN
�AS�
EACH� FRAME�FOR�PREVIEWING� IS�SHOWN

5HIS�IS�THE�2UAD�VIEW�WITH�THE�
"TTRIBUTES�REQUESTER�SHOWN
�WHICH�
IS�USED�TO�SET�THE�SURFACE�
CHARACTERISTICS�OF�A�SELECTED�OBJECT�

"�FULL�SCREEN
�1ERSPECTIVE�VIEW
�
WITH�THE�SHADING�FUNCTION�ACTIVE�

IN� ALL�WINDOWS�OF�THE�2UAD�VIEW
�
WHICH�MEANS�THAT�YOU�CAN� EASILY�
PINPOINT�ANY�MISTAKES��8HEN�
COMPLETED
�YOU� CAN� PLAY�THE� PREVIEW�
ANIMATION�BACK
� ADJUSTING� ITS�SPEED�
OR�DIRECTION
� OR�STEPPING� THROUGH�
FRAME�BY�FRAME� FOR�FINE�
TROUBLESHOOTING�� /OT�HAPPY�YET �
.AKE�YOUR�ADJUSTMENTS
� PREVIEW�
AGAIN� AND�FINALLY�SAVE�THE�CHANGES�
AND� EXIT�TO�THE�1ROJECT�&DITOR�

&O�N�M@I?@M�ODH@
0,
� IT�S�CRUNCH� TIME� 	LITERALLY
��5HE�
1ROJECT�&DITOR� IS�WHERE�THE� FINAL�
RENDERING� OF�THE�SCENE�TAKES�PLACE��
#UT�DON�T�FORGET�THAT�WE�VE�ONLY�SEEN

5HIS�IS�THE�RENDERED�IMAGE�OF�THE�
HEAD
�SHOWN�IN�THE�%ETAIL�&DITOR�

A� PREVIEW�OF�THE�ACTION� SO� FAR��8E�
DON�T�KNOW�WHETHER�THE� LIGHTING� LEVELS�
OR�TEXTURE�AND� BRUSH�MAPS�ARE�
CORRECT�� 4O
� TO�SAVE�TIME�SPENT�ON�
RENDERING�WHAT�MAY�BE�UNWELCOME�
PROBLEMS
� IT�S�BEST�TO� RENDER�THE�
SEQUENCE� IN�A� SMALL�VERSION�� �
PERHAPS� ����BY� ����PIXELS� IN� SIZE
�
WITH� -ACE� 	*NTERLACE
� TURNED�OFF�

/EXT
� SELECT�THE� RANGE�OF�FRAMES�
YOU�WISH� TO� RENDER�AND� HIT�.AKE�� *F�
YOU� ARE� USING� THE� FAST�PROCESSOR�
VERSION
� STICK�AROUND�� *F�NOT
� GO�AND�
HAVE�A�CUP�OF�TEA�AND�THEN�COME�
BACK�� *F�ALL� IS�CORRECT
� ALL�YOU� HAVE�TO�
DO� IS� RENDER�THE� FINISHED�PRODUCT�

>JIODIP@?�JI�K<B@���

".*("�4)011&3�o �*446&���o �"6(645� ����� _ 	 J
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5HE�PERSPECTIVE�VIEW�SHOWS�A�WIRE�FRAME�
REPRESENTATION�OF�WHAT�THE�CAMERA�SEES��5HE�
CAMERA�AND�LIGHT�POSITIONS�ARE�ALSO�SHOWN�

)ERE�THE�HEAD�IS�EXPLODING�� �A�SIMPLE�TASK�TO�
ANIMATE
�BECAUSE�OF�THE�PROGRAMkS�
IMPRESSIVE�BUILT�IN�EFFECTS�

#LOWN�TO�BITS��/OW�YOU�TOO�CAN�MAKE��95H<�
0=G<�11/"�AND�ALL�WITHOUT�HAVING�TO�GET�THE�
GORE�OFF�YOUR�CARPETS�
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8HETHER� IT�S�A�COLOUR�PREVIEW�OR�A�
FINAL� RENDERING
�YOU�LL� HAVE� TO� JUDGE�
WHERE� TO�SAVE�THE� RESULTING� FILES�� �
WHICH
� DEPENDING�ON�YOUR�OUTPUT�
FORMAT
� CAN�BE�EXTREMELY�LARGE��"S�
THE�ANIMATION� IS�MADE�BY�GENERATING�
EACH� FRAME�AS�A�PICTURE
� AND�THEN�
COMPRESSING� THE�PICTURES�TOGETHER
�
YOU�ARE�GIVEN� THE�CHOICE�OF�DELETING�
ANY�PICTURES�WHICH� HAVE�ALREADY�
BEEN� INCORPORATED� INTO�THE�ANIMATION
� �AN�OPTION�WHICH�OBVIOUSLY�SAVES�
SPACE��8HATEVER
�YOU�LL� FIND� THAT�YOU

OBJECT
� A�SERIES�OF�KEY�FRAMES�CAN�BE�
SET�UP�WHICH
�WHEN�ANIMATED
�WILL�
	WITH�ANY�LUCK
� PRODUCE�A�SMOOTHLY�
ANIMATED� �WALK���"S�WITH� THE�4TAGE�
&DITOR
�A� PREVIEW�CAN� BE�MADE�TO�
ALLOW�ANY�CREASES�TO�BE� IRONED�OUT��
5HE�RESULTING� OBJECT�CAN� BE�SAVED� LIKE�
ANY�OTHER
� TO�BE� LOADED�AS�AN�ACTOR
�
CHOREOGRAPHED�AND�COMMITTED� TO�
POSTERITY�IN�AN� ANIMATION�

5HE�$YCLE�&DITOR� IS�A� HANDY�TOOL�
WHICH�CAN� PRODUCE� INTERESTING� RESULTS�
FAIRLY�QUICKLY
� BUT�*� FIND� IT�A� LITTLE�
AWKWARD� TO�USE
� AS�POSITIONING� IS�NOT

$REATING�ABSTRACT
���DIMENSIONAL�SHAPES�IS�EASY�USING�THE�'ORMS�&DITOR��
"LTHOUGH�THIS�DOESNkT�LOOK�MUCH�LIKE�ANYTHING�RECOGNISABLE
�PRACTICE�
MAKES�PERFECT��"BOVE�RIGHT�IS�HOW�THE�IMAGE�LOOKS�WHEN�RENDERED�

SOON�BUILD�UP�A� LARGE�COLLECTION� OF�
DISKS� FILLED�WITH�YOUR��%�PRODUCTS�

0F@G@OJM�NOMDF@N�=<>F
*F�YOU�RE�STILL�WITH�ME
�YOU�LL� PROBABLY�
REMEMBER�FROM�EARLIER� IN� THE�ARTICLE�
THAT�THERE�ARE�TWO�FURTHER�MODULES�TO�
*MAGINE��$YCLE�AND� 'ORMS��"S�WE�VE�
ALREADY�BEEN�ABLE�TO�MAKE�AN�
ANIMATION
�WHAT�ARE�THEY�FOR �"N�
EXAMINATION� OF�THE�5UTORIALS�SECTION�
OF�THE�MANUAL� PUTS�YOU� STRAIGHT�ABOUT�
THE�$YCLE�&DITOR�� �$YCLE�OBJECTS�ARE�
REALLY�GROUPS�OF�OBJECTS� JOINED� IN�AN�
INTERACTIVELY�CREATED� HIERARCHY��� *F�
YOU�ARE�FAMILIAR�WITH�%ELUXE�1AINT�***

*�SUPPOSE�A�$YCLE�OBJECT�COULD� BE�
LIKENED� TO�A� ��DIMENSIONAL

. " / : �5) " / , 4

.ANY�THANKS�TO�"RTBEAT�$OMPUTER�
(RAPHICS�-TD�
�WHO�GENEROUSLY�
LOANED�ME�A�COPY�OF�THE�PROGRAM�FOR�
THIS�REVIEW�

"NIM#RUSH��5HE� IDEA� IS�TO�PRODUCE�A�
KIND�OF��HINGED�OBJECT�� 	WHERE�ALL� THE�
PARTS�ARE�HIERARCHICALLY� LINKED� IN�A�
SKELETAL� FORM�� �THE�HEAD� BONE�S�
CONNECTED� TO�THE�NECK�BONE�AND�SO�
ON
�ON�TO�WHICH� SOLID� OBJECTS�
PRODUCED� IN� THE�%ETAIL�OR�'ORMS�
&DITORS�CAN�BE�HUNG�

"S�THE�SKELETAL� FORM� IS�
HIERARCHICALLY�LINKED
� THIS�MEANS�THAT�
YOU�CAN
� FOR�EXAMPLE
� MOVE�A�
SHOULDER�AND� THE� REST�OF�THE�ARM�
MOVES�WITH� IT�

6SING�TOOLS�TO�1IVOT
�5WIST�AND�
.OVE�THE� INDIVIDUAL� PARTS�OF�AN

RELIABLY�ACCURATE� 	THERE� IS� NO�
SNAPPING� TO�GRID
� FOR� INSTANCE
��
)OWEVER
� *�VE�HAD� A� HANKERING� FOR�
SOME� TIME�TO�BUILD�A��%�.ERRY�(O��
3OUND�� /OW� IT�MIGHT� JUST�BE�POSSIBLE�

"ND�FINALLY
� TA�DA
� THE�'ORMS�
&DITOR��5HE� IDEA�OF�THIS�ONE�SEEMS�TO�
BE� TO�USE�THE�SUPPLIED� SPHERICAL�
SHAPE�TO�PRODUCE� �ORGANIC�� FORMS��4O�
FAR
� *�VE�MANAGED�TO�MAKE�SOME�
WICKED�LOOKING� SHAPES
� BUT�MORE�
NORMAL� THINGS�ARE�STILL� ELUDING�ME�� *�
THINK�MORE�PRACTICE� IS�CALLED� FOR���

"S�USUAL
�WORK� IN� THE�'ORMS�
&DITOR� IS�DONE� IN�A�2UAD�VIEW
� BUT�
THIS�TIME�YOUR�TASK� IS�TO�DISTORT�POINTS�
OF�THE�SPHERE�OVER�THREE�DIMENSIONS�
IN�ORDER�TO�CREATE�THE�SHAPE�OF�YOUR�
DREAMS��.ANIPULATION� IS�DONE�BY�
DRAGGING�POINTS�AROUND
�AND�
SYMMETRICAL� MOVEMENTS�CAN� BE�
DEFINED�BY�VARIOUS� SETTINGS�

3ESULTING�OBJECTS�CAN� BE� LOADED�
INTO�THE�%ETAIL� &DITOR�FOR�COLOURING�
AND�SO�ON
� BUT�THIS� IS�A�ONE�WAY�
PROCESS�� SADLY
� EXTERNALLY�CREATED�
OBJECTS�CANNOT�BE� LOADED� INTO�THE�
'ORMS�&DITOR�

��KMJ=G@H�JM�ORJ
*�M� SORRY�TO�SAY�THAT�THERE�ARE�A�
NUMBER�OF�PROBLEMS�WITH� *MAGINE�� �
NOT� LEAST�THE�TWO�PART�MANUAL��5HE�
FIRST�PART�DEALS�WITH�ALL� THE� FEATURES�OF�
THE�PROGRAM
� GIVING� BRIEF�DESCRIPTIONS�
OF�ALL� ITS�FUNCTIONS��5HIS� IS�NOT�TOO� BAD
�
BUT�THERE�ARE�GLARING� OMISSIONS�� �
SUCH�AS�HOW�TO�SET�THE�VARIOUS�
PARAMETERS� REQUIRED�WHEN� TEXTURE�
MAPPING��"�3EAD.E�FILE� IS�PROVIDED�
ON� THE�DISK
� GIVING� INFORMATION� ABOUT�
NEW�ADDITIONS�AND� BUG� FIXES�� �WHICH�
IS� USEFUL�� �BUT�STILL�DOES�NOT�MAKE�UP

FOR�THE� LACK�OF�DETAIL
� ALTHOUGH�TO�BE�
FAIR� *MAGINE�WORKS� IN�MANY�
MYSTERIOUS�WAYS�AND� TO�DESCRIBE�
THEM�ALL�WOULD� PROBABLY�DECIMATE�
THE�PLANET�S�ALREADY�DWINDLING�
FORESTS�

5HE�SECOND�PART�OF�THE�MANUAL� IS�
WORSE�THAN� THE�FIRST�� 5HIS� IS�THE�
5UTORIALS�SECTION
�WHICH� *�WOULD� HAVE�
THOUGHT�WOULD� BE�RATHER� IMPORTANT�TO�
NEW�USERS�� *�WORKED�MY�WAY�THROUGH�
ALL� THE�TUTORIALS� 	TWICE�

� AND� IF�*�
HADN�T�KNOWN� HOW�TO�USE�5URBO�4ILVER�
�� *�WOULD� HAVE�HAD�EVEN�BIGGER�
PROBLEMS�THAN� *�DID�� /OT�TO�SAY�THAT�
54�� IS�ACTUALLY�THAT�SIMILAR�TO�
*MAGINE
� BUT�RATHER�THAT� IT�REQUIRES�THE�
USER�TO�HAVE� LARGE�AMOUNTS�OF�
PATIENCE�AND�DOGGEDNESS�� 4EVERAL�OF�
THE�TUTORIALS�WERE� LACKING� IN� BOTH�
VISUAL� AND� TEXTUAL�CLARITY
�WITH� SOME�
OF�THE� ILLUSTRATIONS�BEING�VERY�DIFFICULT�
TO�UNDERSTAND��5HIS�WAS�ESPECIALLY�
TRUE�OF�THE�FINAL� TUTORIAL
� THOUGH�
IMAGINATION� AND� GRAFT�GOT�ME�THERE� IN�
THE�END�� /OT�THE�NICEST�OF�
INTRODUCTIONS
� THOUGH
� AND� SEVERAL�
PEOPLE�HAVE�REMARKED� TO�ME�THAT�
THEY�FOUND� THE�TUTORIALS�TO�BE�A�
HINDRANCE�RATHER�THAN�A� HELP�

0THER�AREAS� *�VE�EXPERIENCED�
PROBLEMS�WITH� ARE�#OOLEAN�
OPERATIONS�USING�4LICE�� �SOME�OBJECTS�
WORK�FINE
� OTHERS� JUST�WILL� NOT�SLICE�AT�
ALL��5HIS�CAN� BE�A� REAL� PAIN�� FOR�
EXAMPLE
� *� BROUGHT�IN� AN� *''�MAP�OF�
THE�WORLD
� CONVERTED� IT�TO�AN�OBJECT�
AND� THEN�WANTED� TO�PUT�FACES�ON�THE�
LAND�MASSES�BEFORE� *� CONFORMED� THE�
WHOLE� LOT�TO�A�SPHERICAL� SHAPE�� /O�
WAY�COULD� *�GET� IT�TO�WORK�

*�VE�ALSO�HAD� PROBLEMS�DOING�
SOMETHING�AS�SIMPLE�AS�MAPPING�A�
CHECK�TEXTURE�ON� TO�A�SIMPLE�
RECTANGLE��"LTHOUGH� *� HAD� HAD� NO�
PROBLEMS�DOING� THIS�DAYS�EARLIER
�
OVER�AN� HOUR�OF�TRYING� PRODUCED� NO�
JOY�THIS� TIME��0THER�TEXTURES�WORKED�
WITHOUT�PROBLEMS�� *T�SEEMS� THAT�
CERTAIN�PARTS�OF� *MAGINE�ARE�OVERLY�
COMPLICATED�AND� UNDEREXPLAINED
� OR�
MAYBE� *�WAS� JUST�UNLUCKY�

5WO� FURTHER�NIGGLES� INVOLVE�THE�
RENDERING� OF�IMAGES�� 5URBO�4ILVER���
HAD�A� FACILITY�FOR�DRAWING�A� BOX�
AROUND� THE�AREA�OF�AN� IMAGE�YOU�
WISHED� TO� RENDER
� ALLOWING�YOU� TO�
QUICKLY�CHECK� JUST�SMALL� AREAS�OF�YOUR�
IMAGE��5HIS�WOULD� BE�NICE�TO�HAVE� IN�
*MAGINE�� �RATHER�THAN� HAVING� TO�
RENDER�THE�WHOLE� IMAGE� 	ALBEIT�AT�THE�
SIZE�OF�YOUR�CHOICE
�� *T�WOULD�MEAN�
THAT�SMALL�AREAS�COULD�BE�PREVIEWED�
IN� FULL� TRACE�MODE
� FOR� INSTANCE�

'INALLY
� *MPULSE�GUYS
� HOW�ABOUT�
CENTERING� RENDERED� IMAGES
� INSTEAD�
OF�ALWAYS�KEEPING� THEIR�TOP� LEFT�
CORNER�AT�THE�TOP� LEFT�OF�THE�SCREEN �
+UST�A� LITTLE�THING
� BUT�IT�WOULD� NOT�ONLY�
LOOK�BETTER
� BUT�ALSO�BE�MORE�USEFUL
�
AS�ANIMATIONS�COULD� BE� RENDERED� AT�A�
SMALLER� IMAGE�SIZE�AND� STILL� BE�USED�
FOR�PRESENTATIONS�WITHOUT�US�ALL�
GETTING� TWISTED� NECKS� LOOKING� AT�THE�
TOP� LEFT�OF�THE�SCREEN�� F 5 
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%OCUMENTATION���������� � �� �
5HE�5UTORIALS�SECTION� IS�FRUSTRATINGLY�
CONFUSING��5HE�3EFERENCE�SECTION� IS�
REASONABLE�� #UT�BOTH� LACK�THE� IN�DEPTH�
DETAIL�WHICH� THE�  <179=5�USER�WILL� 	SOONER�
RATHER�THAN� LATER
� NEED�

&ASE�O F�USE������������������� �� �
.ORE�DIFFICULT�TO�QUANTIFY
� SINCE�  <179=5�
ALLOWS�YOU�TO�DO�THINGS�WHICH�WERE�
PREVIOUSLY�VERY�DIFFICULT�TO�ACHIEVE
�YET�
SOME�OF�THE�SIMPLER�SEEMING�TASKS�ARE�
MUCH�MORE�DIFFICULT�THAN�THEY�OUGHT�TO�BE�

' LEX IB ILITY �������������������� ���
5HE�PROGRAM�WOULD�APPEAR�TO�BE�VERY�
FLEXIBLE
� AND�WITH� THOUGHT�COULD� PROVIDE�
SOME�STUNNING�EFFECTS�AND�ANIMATIONS��
)OWEVER
� IT�S�DEFINITELY�THE�CASE�THAT�THE�
MORE�YOU�PUT�IN
� THE�BETTER�THE�RESULTS

2 U A LITY ��������������������� �� ���
"NOTHER�DIFFICULT�ONE��2UALITY� IN�THIS�CASE�IS�
THE�FINAL�OUTPUT�IMAGE�� �AND� THIS�DEPENDS�
ON�WHAT�TYPE�OF�FORMAT�YOU� REQUIRE��"S�
 <179=5�CAN�OUTPUT� IN�MANY�DIFFERENT�
FORMATS
� THERE�S�SOMETHING�HERE�FOR�
EVERYONE�� -IGHTING�AND�OBJECT�ATTRIBUTES�
ARE�AS�IMPORTANT�HERE�AS�THE�OUTPUT�FORMAT�
ITSELF�� #UT�YOU�COULD� LITERALLY�MAKE�A�SILK�
PURSE�FROM�A�SOW�S�EAR
� IF�YOU�SO�WISHED�

'EATURES�������������������� �� ���
 <179=5�IS�PACKED�WITH� USEFUL� FEATURES��5HE�
&FFECTS�AND� THE�INTERACTIVE� TOOLS�FOR�SCALING
�
ROTATION�AND�OBJECT�PLACING�ARE�ABSOLUTELY�
OUTSTANDING�

1RICE�������������������������� � � �� �
$OMPARED� TO�*3D;?C��=9<1C5��� �	C_���
�
AND� )51;����	5URBO�1RO�VERSION�_���

�
 <179=5�SEEMS�TO�BE�SOMETHING�OF�A�
BARGAIN�

� � �� � �
8HILE�CERTAIN�ASPECTS�OF�  <179=5�ARE�A�
STRUGGLE�TO�GET�TO�GRIPS�WITH
� *�AM�CERTAINLY�
HOOKED��"NIMATION� IS�A�DIFFICULT�PROCESS
�
BUT�  <179=5�CAN� HELP�YOU�MAKE�YOUR�
DREAMS�COME�TRUE��5HIS�WILL� BE�A� PACKAGE�
THAT�DEDICATED�"MIGA�ANIMATORS�WILL� HAVE�
TO�SERIOUSLY�CONSIDER�ADDING� TO�THEIR�
ARMOURY��"ND
� IN�WEIGHING� UP�THE�PROS�
AND�CONS
� *�WOULD�THINK�THAT�FOR�MANY
�
 <179=5�S�CURRENT�SHORTCOMINGS�WOULD�NOT�
OUTWEIGH� ITS�OTHER
�EXCELLENT�FEATURES�
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W ITH� THE � . *CRO5EXI� 5E LE TEXT� ADAPTOR���� 'ULLY�
PROGRAMMAB LE 
� W ITH � 'ASTEXT�FACILITY
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* �"1-������� -EVEL� **� 4����� ������
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* � %OS���%OS� �����

1RO� SPREADSHEET�W ITH � BUSINESS�GRAPH ICS
� TIME� P LANNER� ������
3ELATIONAL� DATABASE�POWER
�W ITHOU T� PROGRAMM ING �� ������
k5 H E �3O LLS�3OYCE �O F�"M IGA �DATABASES��	/$&
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%ON�T�TH ROW �YOU R�$��� SOFTWARE �AWAY�� �����
(URU� STOPPER���� D ISAB LES� BAD � D ISK� B LOCKS�AND� 3".�� ������
5 U NE �U P 
� BACKUP
� SALVAGE
� P LUS� NEW�$-*� COMMANDS� ������
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�5HIS�IS�THE�SECOND�P A R I�O F�4AM�-IF)EWOOD�S�$�
PROGRAMM ING �SERIES�� �A �SERIES�WH ICH � *�BELIEVE�IS�
THE �FIRS T�O F�ITS�K IND �TO �BE�PUBLISHED�IN�A N Y �#RITISH

MONTH �S �IN IT IA L�IDEAS�BY �ADD ING �"MIGA�SPECIFIC�
TH INGS� LIKE �W INDOW S� TO�THE�PROGRAM 
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PRACTICAL�USE��"S�TECHNICAL� AS� IT � IS
�4AM�AND� *�
BOTH�FEEL� IT �W IL L �BE�SO�GOOD� THA T� IT �W ILL� INSPIRE

THOSE�O F�YOU �STILL� TH INK ING �ABOU T�$�TO �AC TUA LLY �GO �
OU T�AND�DO�SOMETHING�ABOU T�IT�

3EMEMBER�TH A T�TO �FO LLOW �THE �SERIES
�A�
W O RK IN G �KNOW LEDGE �O F�THE�$� PROGRAMM ING �
LANGUAGE�IS�ASSUMED�� �TH A T�IS
�YOU �ARE�EXPECTED �
TO �UNDERSTAND� TERMS�LIKE ��U N IO N ��AND� �LIN KED � LIS T��
AND�SO�ON�� *F�Y OU �RE �UN FAM ILIA R�W ITH � SUCH�
CONCEPTS
� *�VE � LISTED�A�NUMBER�O F �BOOKS�ON�$� IN�
THE�4HOPPING�-IST�A T�THE�END�O F�THE�A RTIC LE ��

+E FF�8 A LKE R

4MDODIB� DO�MDBCO
&G�I:KM�HG>�H?�ABL� �MNMHKB:E�0:F�)BMME>PHH=�HNMEBG>=�
MA>�"%RAW�:IIEB<:MBHG�� 1A>�G>QM�LM>I�BL�MH�INM�
MA>HKR�BGMH�IK:<MB<>�:G=�:==�LHF>��FB@:�LI><B?B<�
PB=@>MKR�� �PBG=HPL
�@:=@>ML�:G=�IKHC><ML

.HE�ABILITY�TO�DEAL�WITH�
MULTIPLE� PROJECTS� REQUIRES�
SOME� INFORMATION� TO�BE�HELD�
ABOUT�EACH� OF�THE� LOADED�

PROJECTS�� $OPIES�OF�THIS� STRUCTURE�ARE�
ALLOCATED� FROM�"MIGA%04�WHENEVER

A� PROJECT� IS� LOADED� FROM�DISK�OR�
WHENEVER�A� NEW�PROJECT� IS�CREATED��
8HEN�"%RAW �STARTS
� IT�CREATES�ONE�
BLANK�PROJECT�TO�GET�THE�BALL� ROLLING�

"S�MENTIONED� IN� THE� LAST�ARTICLE
�
ALL� THESE�COPIES�OF�THE� PROJECT�
STRUCTURES�ARE� LINKED� TOGETHER� IN�A� LIST��
-ISTING� �� SHOWS�WHAT�THE�1ROJECT�
STRUCTURE� LOOKS� LIKE�

5HE� FIRST� ITEM
� NODE
� IS�THE�HOOK�
BY�WHICH� COPIES�OF�THE� STRUCTURE�ARE�
LINKED� TOGETHER�� THE� BASE�FOR�THIS� LIST� IS�
A� GLOBAL�VARIABLE�CALLED� 1ROJECTS��5HIS�
IS� INITIALLY�SET�UP�TO�BE�AN�EMPTY� LIST�
BY� *NIT.IN-ISTJ
�� &ACH� PROJECT�HAS�ONE�
OR�MORE� *NTUITION�WINDOWS�VIEWING� IT��
&ACH�WINDOW�HAS�A� CHUNK�OF�MEMORY�
ASSOCIATED�WITH� IT
� EACH� LINKED�ON� TO�
THE� LIST�W INDOWS�

5HE�ACTUAL� DATA� CONTAINED� IN� THE�
PROJECT�� �THE� LINES
�CIRCLES
� BOXES
�
AND� SO�ON�� �ALL� HANG� FROM�THE�
ELEMENTS� LIST�� *F�ONE�OF�THE�TOP� LEVEL�
ITEMS� IN� THE�PROJECT� IS�A� GROUP�OF�
ITEMS
� THEN� IT�WILL� HAVE� ITS�OWN�.IN-IST�
STRUCTURE�AND� THE� BITS�OF�THE�GROUP�WILL�
BE� LINKED� TO� THAT�

8HEN�"%RAW�BECOMES�USEABLE
�
A� FEATURE� THAT�WILL� MOST�CERTAINLY�BE�
REQUIRED� IS� THAT� IT�DOES� NOT�LET�YOU�
LOSE�UNSAVED�WORK�WITHOUT�CHECKING��
5HE�ELEMENT�OF�THE�STRUCTURE�CALLED�
MODIFIED� IS� USED� TO� REMEMBER� IF�THE�
PROJECT�HAS�BEEN�CHANGED� SINCE� IT�
WAS� LAST�SAVED�TO�DISK�

-MJE@>O�NOMP>OPM@N
)AVING� INITIALISED� THE� PROJECT�LIST
� A�
NEW�1ROJECT�STRUCTURE�CAN� BE�
ALLOCATED�AND�ADDED� TO� THE� LIST�
5HE� FUNCTION� THAT�DOES� THIS
�
$REATE1ROJECT	

� MAKES�A� NEW�UNTITLED�
PROJECT
� AND� CAN� BE�SEEN� IN� -ISTING� ��
ON� PAGE����

5HE�&XEC� FUNCTION�"LLOC.EM2�
KNOWS�NOTHING�ABOUT�THE�SIZE�OF�$

STRUCTURES�� � IT�MUST�BE�GIVEN� THE�SIZE�
IN� BYTES��5HE� NEED� TO�SIT�DOWN�AND�
PHYSICALLY�COUNT�UP� THE� INDIVIDUAL�
BYTES�OF�A� STRUCTURE�AND�THEN� LEAVE�
THIS� NUMBER� IN� THE�SOURCE�CODE� 	THUS�
MAKING�ALTERATIONS�DIFFICULT
� IS�
REMOVED� BY�SIZEOF��"LTHOUGH� THIS�
MAY�APPEAR�TO� BE�A� FUNCTION
� IT� IS� NOT
� �IT� IS�AN�OPERATOR�BUILT� INTO�THE�$�
COMPILER�THAT�GETS� REPLACED�WITH�A�
MAGIC� NUMBER�APPROPRIATE� TO�THE�
SIZE�OF�ITS�ARGUMENT�� 5HAT�ARGUMENT�
CAN�EITHER� BE�A� TYPE�NAME�� � INT
� CHAR�
�
� STRUCT�1ROJECT�� �OR� IT�CAN� BE�AN�
EXPRESSION
� AS�USED�ABOVE�� 5HE�CODE�
SIZEOF	�PROJECT
� GETS� REPLACED� BY�THE�
SIZE�OF�THE� SORT�OF�THINGS� POINTED� AT�
BY�1ROJECT�� 5HESE�ARE�STRUCT�1ROJECTS
�
THE�SAME� NUMBER�WOULD� HAVE�BEEN�
GIVEN� IF�SIZEOF	STRUCT�1ROJECT
� HAD�
BEEN� USED� IN� ITS� PLACE�

1ROJECT�NAMES�ARE�ALSO�STORED� IN�
A� SEPARATE�ALLOCATED� BLOCK�� 4INCE�$�
STRINGS�HAVE�A� ZERO� 	=�
� BYTE�AT�THE�
END
� THIS�MUST�BE�ACCOUNTED� FOR�WHEN�
ALLOCATING� THE�CHUNK�OF�MEMORY�

*F�IT�WAS�GUARANTEED�THAT�THE� USER�
WOULD� NEVER�HAVE�MORE� THAN� ���
UNTITLED� PROJECTS�AROUND
� THEN� THE�
LENGTH�OF�NEW�PROJECT� NAMES�WOULD�
BE� FIXED�� 3EMOVING� THIS�GUARANTEE�
MEANS� THAT�THE� NAME� IS� FIRST�BUILT�UP�
IN�A�TEMPORARY�AREA� THAT�HAS�MORE�
THAN�ENOUGH� ROOM��0NCE�
CONSTRUCTED
� THE�NEW�STRING� IS� THEN�
INSPECTED
� THE�APPROPRIATE�AMOUNT�
OF�MEMORY�ALLOCATED�AND� THE�
TEMPORARY�DATA� COPIED� TO� ITS� FINAL�
RESTING� PLACE�� �STRCPY	
� HAS� THE�
DESTINATION� ARGUMENT�ON�THE� LEFT
�
SOURCE�ON� THE� RIGHT�

4INCE� THE� NAME�WILL� HAVE�TO�BE�
FREED�AT�SOME�POINT
� THE�ALLOCATED�
SIZE� IS� KEPT� IN� THE� PROJECT�STRUCTURE� FOR�
THIS� FUTURE�MOMENT�

8HEN�A� PREVIOUSLY�SET�UP�PROJECT�
IS� BEING� TORN�DOWN
� THE� FIRST�THING� TO�
FIND�OUT� IS� IF�THE� USER�REALLY�MEANT� IT��
5HE� �IF�� STATEMENT�AT�THE� TOP�OF�
,ILL1ROJECT2� COMBINES�ALL� THE�CHECKS
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5HE�APPLICATION�DESCRIBED�IN�
THESE�ARTICLES
��!K:P
�HAS�BEEN�
DEVELOPED�USING��"4�$�������5HE�
ONLY�FEATURES�PARTICULAR�TO�THIS�
COMPILER�THAT�HAVE�BEN�
EXPLOITED�ARE�THE��P RO TO ������
INCLUDE�FILES
�GIVING�PROTOTYPES�
AND�FAST�CALLS�FO R�ALL�THE�"MIGA�
LIBRARY�FUNCTIONS�

8ITH��SM><�$
�THE�
EQUIVALENT�INFORMATION�LIVES�IN�A�
FILE�CALLED��FUNCTIONS�H�
�WHICH�
CAN�BE�INCLUDED�IN�PLACE�OF�THE�
�P RO TO ������FILES�

5HERE�ARE�SEVERAL�FREELY�REd
DISTRIBUTABLE�COMPILERS�AROUND�
FO R�THE�"MIGA��5HIS�APPLICATION�
HAS�BEEN�COMPILED�W ITH�$  �� �
THE�"MIGA�PORT�O F�THE�$+2�$�
COMPILER��)OWEVER
�THERE�IS�A�
DRAWBACK�TO�USING�THESE�
COMPILERS
�IN�THAT�THE�RATHER�
NECESSARY�$OMMODORE�HEADER�
MUST�BE�ACQUIRED�SEPARATELY��*T�
IS�AVAILABLE�FO R�����FROM�$"54�
	$OMMODORE�"MIGA�5ECHNICAL�
4UPPORT
�� �SEE�THE�SHOPPING�LIST�
ON�PAGE����
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FOR�THIS� INTO�ONE��5HE���� 	LOGICAL�
"/%
� OPERATOR�ALWAYS�WORKS� LEFT�TO�
RIGHT
� AND� IF�IT�FINDS�SOMETHING� THAT� IS�
FALSE� IT�STOPS�EVALUATING� IMMEDIATELY�

8HEN� THE�ARGUMENT� �FORCE�� IS�
TRUE
� THEN� *FORCE�WILL� BE� FALSE
� AND�
NOTHING� FURTHER�HAPPENS��8HEN� THE�
MODIFIED� FLAG� FOR�THE� PROJECT� IS� FALSE
�
AGAIN� NOTHING� HAPPENS��0NLY� IF�THE�
PREVIOUS� TWO� THINGS�WERE�TRUE�DOES�
$ON$AN3EQUEST	
� GET�CALLED�� 5HIS�
BRINGS� UP�A� BOX�FOR�THE�USER�TO�CLICK�
$ONTINUE�OR�$ANCEL�� *F�THIS� RETURNS�
$$@$"/$&-
� THEN� FINALLY�THE�CODE�
ASSOCIATED�WITH� THE� IF� IS�EXECUTED�� �A�
RETURN� OUT�OF�THE�FUNCTION� LEAVING� THE�
PROJECT� INTACT�

(ETTING� RID� OF�A� PROJECT�FROM�
MEMORY�MEANS� THAT�ALL� THE�WINDOWS�
ON� TO� THAT�PROJECT�ARE�ALSO� REMOVED�

"�POINTER� IS�MOVED� TO�EACH�WINDOW�
IN� THE� LINKED� LIST
� REMOVING� THEM� IN�
TURN�� #UT�THIS� INTRODUCES�A� SLIGHT�
PROBLEM�� MOVING� THE� POINTER� INVOLVES�
DIGGING�OUT�THE�NEXT�POINTER�FROM� THE�
CURRENT�DATA� STRUCTURE�� 3EMOVING� THE�
WINDOW� INVOLVES�FREEING� UP�THE�DATA�
STRUCTURE�� 5HE�MEMORY�CONTAINING� THE�
NEXT�POINTER�WE� REQUIRE�AT�EACH�STAGE�
WILL� HAVE� BEEN� RETURNED� TO� THE�SYSTEM�
BY�KILLING� THE�CURRENT�WINDOW�� 4O�THE�
DATA�WHICH�WE�HAVE�STORED�WILL� BE�
INCONSISTENT�5HE�SOLUTION� TO� THIS�
PROBLEM
� SHOWN� IN� -ISTING� �
� IS� TO�GET�
THE�VALUE�OF�THE�NEXT�POINTER� BEFORE�
THE�WINDOW� IS� REMOVED�

8HEN�A� �FOR�� LOOP�CHECKS� THE�
CONDITION� TO�CONTINUE�THE� LOOP
� IT�
EVALUATES�THE�MIDDLE�OF� ITS� THREE�
EXPRESSIONS��5HIS�ONE�TAKES�A�COPY�OF�
THE�NEXT�NODE��"S�WELL� AS� JUST
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ASSIGNING
� AN� ��EXPRESSION� HAS� THE�
VALUE� THAT�WAS�ASSIGNED
� SO� THE�VALUE�
OF�THE�NEXT�POINTER� IS�CHECKED� FOR�THE�
LOOP�CONDITION�� "T�THE�END�OF�THE�
LOOP
� THE� LAST�OF�THE� THREE�EXPRESSIONS�
IS�EVALUATED
� WHICH� SIMPLY�COPIES� THE�
STORED�VALUE� �NEXT�� INTO� THE�VARIABLE�
�NODE�� AGAIN�
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4DI?JRN
)AVING� A� LINKED� LIST�OF�PROJECTS� IN�
MEMORY� IS� FINE� TO�AN� EXTENT
� BUT�WE�
WANT�TO�GET�AT�THAT�DATA�� 5HE�
PORTHOLES� THROUGH�WHICH� THIS� HAPPENS�
ARE�THE� *NTUITION�WINDOWS�

"%RAW�CAN� RENDER�THE�CURRENT�
VIEW�OF�A� PROJECT� INTO�THE�WINDOW


AND� THE� USER�CAN� HIT�GADGETS�
AND�CLICK�WITH� THE�MOUSE�TO�
CHANGE�THAT�VIEW�OR�EDIT�THE�
PROJECT�� "N� *NTUITION�WINDOW�
IS�CREATED� BY�GIVING� IT�A�
TEMPLATE�� �THE�/EW8INDOW�
STRUCTURE�� 3EFERENCING� THIS
�
*NTUITION� ALLOCATES�AND� FILLS� IN�
A� NEW�STRUCTURE
�8 INDOW 
�
AS�WELL� AS�CREATING� THE�ONd
SCREEN� IMAGERY�THAT�ONE�
ASSOCIATES�WITH� A�WINDOW��
5HE� *NTUITION�8INDOW�
STRUCTURE�HAS�ALL� THE�
INFORMATION� *NTUITION� NEEDS�
TO�MAINTAIN� THE�WINDOW
�
AND� INFORMATION� THAT� LETS� THE�
PROGRAM� DRAW� INTO� IT�AND�
GET� INPUT�FROM� THE�WINDOW��
"NY�MODIFICATIONS�TO�THE�
ACTUAL�WINDOW�BEYOND�
DRAWING� INTO� IT�ARE�DONE�BY�
CALLING� AN� *NTUITION� FUNCTION�
WITH� THE�APPROPRIATE�
INFORMATION�� 5HIS�GIVES�
*NTUITION�A�CHANCE�TO� KEEP�
UP� TO�DATE�THE�DISPLAY�AND�
ITS� INTERNAL� IDEAS�AS�TO�WHAT�
IS� HAPPENING�

	���9@/�A38.9A��
�:3B/6=�>9�
<312>��	

�9@/&38.9A�A38.9A*:><��
�
��

"%RAW�WILL�WANT�TO�DRAW�
INTO� THE�WINDOW
� GET�INPUT�
AND� CHANGE� THINGS� LIKE� THE�
TITLE�� 'OR�THIS� SORT�OF�WORK� IT�
NEED�GO�NO�FURTHER�THAN� THE�
STRUCTURES�AND� FUNCTIONS�
PROVIDED� BY�THE� *NTUITION�
AND�(RAPHICS� LIBRARIES�
5HERE� IS
� HOWEVER
� A�

FURTHER�LEVEL�OF�OPERATIONS�
FOR�WHICH� THE� BASE�STRUCTURES�
ARE� NOT�SUITABLE�� 5HE�
WINDOWS� HAVE�TO�BE� LINKED�
TO� PROJECTS
� AND�THERE�HAS� TO�
BE�SOME� INFORMATION� ABOUT�
WHERE� IN� THE�PROJECT�THE�
WINDOW� IS� LOOKING��"LL� THIS�
INFORMATION
� PARTICULAR�TO�
"%RAW
� IS� KEPT�IN� A� PRIVATE�
WINDOW�STRUCTURE�
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"N�EXAMPLE��!K:P�STRUCTURE�W ITH�TWO�PROJECTS�AND�THREE�W INDOWS

'OR�EACH� *NTUITION�WINDOW�THERE� IS�
ONE�OF�THESE�PRIVATE�STRUCTURES
� STRUCT�
6SER8INDOW�� &ACH�ALLOCATED�
6SER8INDOW�STRUCTURE�WILL� HAVE�A�
POINTER�TO�THE� REAL� *NTUITION�WINDOW�
*N� THE�OPPOSITE�DIRECTION
� *NTUITION� SETS�
ASIDE�ONE�VARIABLE� IN� ITS�8 INDOW�
STRUCTURE�FOR� USE�BY�THE�PROGRAM
�
6SER%ATA��5HIS�GENERAL� POINTER� IS�
MADE� TO�POINT�AT�THE�CORRESPONDING�
6SER8INDOW�WITHIN�"%RAW�

"N�EXAMPLE�WITH� TWO�PROJECTS�
AND�THREE�WINDOWS� IS�SHOWN� IN� THE�
DIAGRAM� AT�THE� TOP�OF�THE� PAGE��"T�
THE� TOP�ARE� THE� BITS� LOCAL� TO�"%RAW
�
THE� LIST�OF�PROJECT�BLOCKS�AND
�
ATTACHED� TO�EACH� PROJECT
� THE�
6SER8INDOW�BLOCKS�� *N� THE�MIDDLE�
ARE�THE� *NTUITION�WINDOW�STRUCTURES��
EACH�ONE�HAS� ITS�6SER%ATA� POINTER�
REFERENCING� A�6SER8INDOW��5HE� FIRST�
PART�OF�THE�6SER8INDOW�STRUCTURE� IS�
SHOWN� IN� -ISTING��� BELOW�

0OMP>OPM@�I<QDB<ODJI
"S�WELL� AS� THE� REFERENCE� TO�THE�
*NTUITION�WINDOW
� THERE� IS�ALSO�A�
POINTER�BACK�UP�TO� THE� PROJECT�THAT
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THIS�WINDOW� IS� LOOKING�AT��8ITH� THIS
�
AND� ALL� THE�OTHER� REFERENCES
�
NAVIGATING� FROM�ONE�STRUCTURE� TO�
ANOTHER� IS�EASY�� 'OR�EXAMPLE
�WHEN�
*NTUITION� PASSES� INPUT�TO�A� PROGRAM
�
NOT�ONLY�DOES� IT�SAY�WHAT�HAPPENED


IT�SAYS�WHICH�WINDOW� IT�HAPPENED� IN��
5HIS� INFORMATION� IS� IN� THE� FORM�OF�A�
POINTER�TO� THE� *NTUITION�WINDOW��5O�
FIND� THE�CORRESPONDING� PROJECT
�WE�
JUST�FOLLOW�THE� POINTERS� 	SEE�-ISTING��
�

5O�CREATE�A� PROJECT�WINDOW
�
THERE�MUST�FIRST�BE�A� TEMPLATE�� �THE�
/EW8INDOW�STRUCTURE��5HE�STARTING

SIZE�FOR�THE�WINDOW� IN� THIS� TEMPLATE� IS�
FILLED� IN�WHEN�"%RAW�STARTS�AND� LOOKS�
AT�THE�CURRENT�8ORKBENCH� SCREEN�VIA�
(ET4CREEN%ATA	
�� 5HE�WINDOW�TITLE� IS�
SET�UP�TO� BE�THE� PROJECT�NAME�

0NCE� THE� TEMPLATE� IS�SET�UP
� THE�
WINDOW� IS�OPENED
� AND� THEN�ALL� THE
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&ACH�PROJECT�W INDOW�W ILL�HAVE�A�BAR�OF�TOO L� BUTTONS�ALONG�THE�TOP
�AND�SCROLL�
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PRIVATE�DATA� IS�ALLOCATED�AND� LINKED�
TOGETHER� 	-ISTING��
�

"TTACHED� TO�EACH� *NTUITION
WINDOW� IS�A�MESSAGE�PORT�� 5HIS� IS� THE�
RENDEZVOUS� POINT�FOR�MESSAGES�ABOUT

INPUT�� *NTUITION�ADDS�MESSAGES� TO�THE�
PORT�AS� THINGS�HAPPEN�� 5HE�PROGRAM�
CAN�WAIT�FOR�NEW�MESSAGES�AND
�
WHEN� THEY�ARRIVE
� PULL� THEM�OFF�THE�
PORT�AND� PROCESS� THEM��:OU�MAY�NOT�
BE�SURPRISED� TO� FIND�OUT�THAT�THE
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BARS�AT�THE�EDGES

MESSAGE�PORT�AND�MESSAGES�ARE� BUILT�
ON� THE� SAME�&XEC� LINKED� LISTS� THAT�
"%RAW�USES�

5HE� /EW8INDOW�STRUCTURE�HAS�A�
FIELD�CALLED� *%$.1'LAGS�WHICH�
DESCRIBES�WHAT�SORT�OF� INPUT�EVENT�THE�
PROGRAM�WILL� BE� INTERESTED� IN�

*F�ANY�OF�THESE� FLAGS�ARE� SET
� THEN�
*NTUITION�WILL� CREATE�A� NEW�MESSAGE�
PORT�FOR�A�WINDOW�WHEN� IT� IS�OPENED�
AND� LEAVE�A� POINTER� TO� IT� IN�WINDOW��
�6SER1ORT�� *F�"%RAW �FOLLOWED� THIS�
APPROACH� THERE�WOULD� BE�A� NEW�
RENDEZVOUS�POINT�TO�CHECK� FOR� INPUT�
FOR�EVERY�PROJECT�WINDOW�THAT�WAS�
OPENED�� 'ROM� THE�PROGRAMMING� POINT�
OF�VIEW�THIS� IS�A� LITTLE�MORE�WORK
� BUT�
THERE� IS�ALSO�A� RATHER�MORE�
FUNDAMENTAL� LIMITATION�� 5HE�MEANS�BY�
WHICH�A�MESSAGE�PORT� INDICATES�THAT�
SOMETHING� HAS�ARRIVED� IS�A� SIGNAL�
5HIS� IS� LIKE�A� FLAG� � � IT�GETS�SET�WHEN� A�
MESSAGE�ARRIVES�AND� CLEARED�WHEN�
THE�PROGRAM� HAS�DEALT�WITH� IT�� 6NLIKE�
A� SIMPLE�VARIABLE
� IT� IS�CHEAP� IN� TERMS�
OF�PROCESSOR�TIME�TO�WAIT�FOR�A� SIGNAL�
TO�BE�SET�

1<NFDIB�GPGG<=T@
8HEN�A� PROGRAM�WAITS� FOR�A� SIGNAL
�
SOMETHING� ANY� *NTUITION�PROGRAM�
SPENDS�A� LOT�OF�TIME�DOING
� THE�&XEC�
FUNCTION�8AIT2�WILL� PUT�THE�CALLING�
TASK�TO�SLEEP
� CONSUMING� NO�
PROCESSOR�TIME�� 5HE�TASK�WILL� BE�
RESUMED�WHEN� SOMETHING�ELSE
� LIKE�
*NTUITION
� SETS� THE� REQUIRED� SIGNAL�� 4O�
WHAT�ABOUT�THIS� LIMITATION �8ELL
� PART�
OF�SIGNALS� BEING� CHEAP� IS� THAT�THERE�
ARE�ONLY����OF�THEM� FOR�EACH� TASK
�
AND� ���OF�THESE�GET�GRABBED� FOR�
PREDEFINED� THINGS�

"N� UPPER� LIMIT�OF� ���SIGNALS
� OR�
LESS� IF�OTHER�"MIGA� LIBRARIES�GET�USED
�
MEANS�A� RATHER� LOW� LIMIT�ON� THE
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NUMBER�OF�WINDOWS�USEABLE�BY�
TAKING� THE�SIMPLE�APPROACH�

5O�GET�AROUND� THIS� PROBLEM
� ONLY�
ONE�MESSAGE�PORT� 	AND� SIGNAL
� IS�
USED�� "LL�WINDOWS� RENDEZVOUS�WITH�
THIS� SHARED� PORT�� 5O�DO� THIS
�WINDOWS�
ARE� INITIALLY�OPENED�WITH� NO� *%$.1�
FLAGS�SET�� *NTUITION� BELIEVES� THAT�NO�
INPUT� IS� REQUIRED
� AND� THUS�NO�NEW�
MESSAGE�PORT� IS�CREATED�� 0NCE�THE�
WINDOW�HAS� BEEN� SET�UP
� ITS�6SER1ORT�
POINTER� IS�DIRECTED� AT�THE�SHARED� PORT�
	1ROJECT1ORT

� AND�.ODIFYL%$.1	
� IS�
USED� TO� INDICATE� THE� TYPES�OF� *NPUT�WE�
WOULD� REALLY� LIKE�

8HEN�A�WINDOW� IS�CLOSED
� THE�
PROCESS�MUST�BE� REVERSED�� �OTHERWISE�
*NTUITION�WILL� TRY�AND�DE�ALLOCATE�A�
PORT�THAT� IT�THINKS� IS� UNIQUE� TO� THE�
WINDOW��5HE�6SER1ORT�POINTER� IS�
SIMPLY�SET�TO� /6--�BEFORE�CALLING�
$LOSE8INDOW	
�

$<?B@ON
)AVING�GOT�A�WINDOW�ON� TO� THE�
SCREEN
�WE�NEED�SOME�BUTTONS� FOR�THE�
USER�TO� PRESS�� &ACH� PROJECT�WINDOW�
WILL� HAVE�A� BAR�OF�TOOL� BUTTONS�ALONG�
THE� TOP
� AND� SCROLL� BARS�AT�THE�EDGES
�
AS�SHOWN� IN� THE� ILLUSTRATION� AT�THE� TOP�
OF�THIS� PAGE�

5HE�STANDARD� SYSTEM�GADGETS�ARE�
INHERITED
� AND� THE�CREATION� AND�
MANAGEMENT�OF�THESE� IS� LARGELY� LEFT�TO�
*NTUITION�� 5HE� LABELLED�GADGETS� IN� THE�
DIAGRAM�ARE� THE�ONES�THAT�"%RAW�
WILL� HAVE� TO�CREATE�AND� MANAGE� ITSELF�

&ACH�ON�SCREEN�GADGET�IS�
REPRESENTED� BY�A� SEPARATE�COPY�OF�
THE� *NTUITION� STRUCTURE�CALLED�(ADGET�
*F�THERE�ARE� TWO�"%RAW �WINDOWS�
OPEN� THEN
� FOR�EXAMPLE
� THE�5OOL� #AR�
GADGETS� IN� EACH�OF�THE�WINDOWS�MUST�
BE�HELD�AS�DIFFERENT�COPIES�OF�THE�
(ADGET�STRUCTURE�

"S�EACH�WINDOW�MUST�HAVE� ITS�
OWN� SET�OF�GADGETS
� THE� IDEAL� PLACE�
TO�PUT�ALL� THIS�DATA� IS� IN� THE�
6SER8INDOW�STRUCTURE
�WHICH� IS�
ALREADY�UNIQUE� TO�EACH� *NTUITION�
WINDOW�� SO�THE�CODE� IN� -ISTING� �� IS�
ADDED� TO�THE�DECLARATION�OF�STRUCT�
6SER8INDOW�

*T� IS� IMPORTANT�TO� NOTE�THAT�ALL�
THESE�ADDITIONS�ARE� THE�ACTUAL�
STRUCTURES
� NOT�POINTERS� TO�SOME�OTHER�
PIECE�OF�MEMORY��5HIS�MAKES�
INSTANCES�OF�THE�6SER8INDOW�
STRUCTURE� FAIRLY� LARGE�CHUNKS�OF�DATA
�
BUT� IT�HAS� TO�GO�SOMEWHERE�

4INCE�6SER8INDOW�STRUCTURES�ARE�
ALLOCATED�ON� THE� FLY
� EACH� NEW�SET�OF�
GADGET�STRUCTURES�WILL� HAVE� TO� BE�
FILLED� IN� BY�THE�PROGRAM��5HIS� IS�
HANDLED� BY�THE� FUNCTION�
#UILD(ADGETS	
� � � IT�TAKES�A� POINTER�TO�
A�6SER8INDOW�STRUCTURE�AND� DOES�ALL�
THE� REQUIRED� INITIALISATION�

"LL� THE�GADGETS� HAVE�TO�BE� LINKED�
TOGETHER� INTO�A� LIST��"�POINTER�TO�THE�
FIRST� IN� THE� LIST� IS� THEN� PUT� IN� THE�
/EW8INDOW�STRUCTURE
� SO� THAT�WHEN�
THE�WINDOW�OPENS
� THE�GADGETS�ARE�
THERE� READY�

5HE�5OOL� #AR�GADGETS�ARE
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RELATIVELY�SIMPLE
� AS� THEIR� POSITIONS�
WITHIN� THE�WINDOW�REMAIN� THE�SAME�
WHATEVER�HAPPENS�� 5HEY�ARE�SET�UP� TO�
BE� BOOLEAN� GADGETS
� SO� *NTUITION�WILL�
PASS�A� MESSAGE�WHENEVER�ONE�OF�
THEM� IS�PRESSED�

5HE� REMAINING� GADGETS�ARE� RATHER�
MORE�COMPLICATED�� 4INCE�THE� USER�CAN�
RE�SIZE� THE�WINDOW
� THEIR�POSITIONS�
RELATIVE� TO�THE�ORIGIN�OF�THE�WINDOW�
ARE�NOT�FIXED
� AND� *NTUITION�DOES� TELL�
PROGRAMS�WHEN� A�WINDOW�HAS�BEEN�
RE�SIZED�8HILE� IT�WOULD� BE�POSSIBLE�
ON� RECEIVING� THIS�MESSAGE�TO�PULL�
APART�THE�EXISTING� GADGET� LIST�AND�
REBUILD� IT�FOR�THE� NEW�SIZE
� THERE� IS� IN�
FACT�AN�EASIER�METHOD�WHICH� CAN� BE�
USED� TO�GET�AROUND� THE�PROBLEM�

(ADGET�POSITIONS�ARE� NORMALLY�
GIVEN� FROM� THE� TOP� LEFT�OF�A�WINDOW��
5WO�FLAGS� IN� THE�GADGET�STRUCTURE�� �
(3&-3*()5�AND�(3&-#0550.�� �
CAN� BE�SET�TO�SAY� THAT� RATHER�THAN� THE�
NORMAL� CASE
� THE�GADGET� IS� TO� BE�
POSITIONED� RELATIVE� TO� THE�BOTTOM�
AND�OR�THE� RIGHT�OF�THE�WINDOW�

5HE�1AGE�6P�%OWN�GADGETS�
HAVE�POSITIONS� RELATIVE� TO� THE� BOTTOM�
RIGHT� 	SEE�-ISTING� �
��"S� THIS�1AGE�6P�
GADGET�IS�ACTUALLY� IN� THE�BORDER�OF�THE�
WINDOW
�A� FLAG� IS� SET� IN�
(ADGET�"CTIVATION� 	3*()5#03%&3
�
TO� TELL� *NTUITION� THAT�WHEN� IT�REFRESHES

'� /$,+ � �201 &+$
"--0$.&.��5HIS� IS�A � FU N TIO N � IN � TH E � &XEC� LIB RA RY � �8 HEN � CA LLE D 
� IT �

RE TU RN S �A � P O IN TE R � TO � AN� A RE A � O F �M EM O RY �O F �A� SIZE�
SPEC IFIED � B Y �THE � FU N C TIO N �S � P A RAM E TE R� �5HIS� IS � USE FU L� FO R �
C RE A TIN G � TE M P O RA RY �SPACE� FO R �D A TA �W H ILE �A � P RO G RAM � IS�
RU N N IN G 
� E SPE C IA LLY � I F �TH E � S IZE �O F �TH IS �SPACE� IS� U N K N OW N �
W H E N � THE � P RO G RAM � IS�W R IT TE N �

&9&$�� 5HE�P A R T �O F �TH E �" M IG A �S � O P E RA T IN G � SYS TEM � D EA LIN G
W I TH � BAS IC � FU N C TIO N S � SUCH� AS� TH E �A LLO CA TIO N � O F �M EM O RY � TO �
P RO G RAM S �A N D � THE � H A N D LIN G �O F �M U LT I� TA S K IN G �

*/56 *5*0/��5HE� P A R T �O F �TH E �" M IG A �S � O P E RA T IN G � SYSTEM �CONCE RNED �
W I TH �W IN D O W �H A N D LIN G 
�M ENUS� A ND � SO�FO R TH � � *T� IN TE RP RE TS �
USER� IN P U T�FRO M � THE �M OUSE �A N D � SENDS� IN FO RM A TIO N � TO � THE �
RE LE VA N T�W IN D O W S �V IA � TH E � *N TU ITIO N � % IREC T�$ OMM UN ICA TION �
. ESSAGE �1O RTS �� 4EE�1AUL� 0 V E RA A �S � IN TU IT IO N � P RO G RAM M IN G �
A R TIC LE �ON � P A G E � �� �

-*/,&%� -*45�� " �M E TH OD � O F �S TO R IN G � D A TA �� 5HE� D A TA � IS �CO LLEC TED � IN TO

A � SERIES� O F �S IM ILA R �G RO U P S �O R � RE CO RDS ��P A R T �O F �TH E �D A TA � IN �
EACH� O F � THESE � RECO RDS � IS�A � P O IN TE R � TO � TH E � N E X T� RE CO RD � IN �
TH E � LIS T�

4536$563&��" �CLASS�O F �D A TA � S TO RA G E � IN �$�W H E RE B Y �A � G RO U P �O F �
D A TA � TYPES � �� F O R �E XAM P LE 
� IN TE G E RS 
�S TR IN G S �A ND � REA LS � ��
A RE � JO IN E D � TO G E TH E R� IN � A � P A R T IC U LA R �O RD E R � TO �FO RM �A � USER��
D E FIN E D � TY P E ��0 NE �O F �TH E � POSS IB LE � TYPE S �M A K IN G � UP �A�
S TRU C TU RE �M A Y �BE �A N O TH E R �P RE V IO U S LY �D E FIN E D � S TRU C TU RE �

6/ *0 / �� " � NEA T�T R IC K � IN �$� TH A T �A L LO W S �A� S IN G LE �S TRU C TU RE �TO �S TO RE �
ONE � O F �SEVE RA L� D IFFE RE N T �TY P E S � O F�D A TA � IN � TH E � SAM E�SPACE��
5HE� SPACE� FO R � TH E �S TRU C TU RE � IS� IN IT IA LIS E D � TO � BE� ENOUGH � TO �
CON TA IN � THE � LA RG E S T�O F �TH E �POSS IB LE � TY P E S � IN � TH E � U N IO N �� 'OR�
E X AM P LE 
�A � S TRU C TU RE �DE S IGNED � TO �H O LD � D A TE � IN FO RM A TIO N �
M IG H T�CON TA IN � A � U N ION � FO R �TH E �M ON TH � P A R T �O F �TH E �D A TE ��
5HIS�W O U LD � BE�A � UN ION � B E TW EEN � A N � IN TE G E R �A ND � A � S TR IN G 
�
SO�TH A T � THE �M ON TH � COU LD � BE � S TO RE D �E ITH E R�AS �A� N UM BE R�
B E TW E EN � ONE �A N D � TW E LV E �O R �AS�A �W O RD �

THAT�BORDER
� IT�SHOULD� REFRESH� THIS�
GADGET�AS�WELL�

"LTHOUGH� THE�ACTUAL� GADGETS�ARE�
ALLOCATED� PER�WINDOW
� THE� IMAGERY� IS�
NOT��5HERE�ARE�A� FIXED� SET�OF� IMAGES�
SET�UP�WITHIN�"%RAW
� AND� EACH� NEW�
VERSION�OF�A� GADGET� JUST�REFERENCES�
THE�APPROPRIATE�ONE�� "�RESTRICTION�ON�
GADGETS� THAT�USE�(3&-3*()5�AND�
(3&-#0550.� IS� THAT�ALL� THE� IMAGERY�
ASSOCIATED�WITH� THE�GADGET�MUST�FIT�
WITHIN� THE�GADGET�HIT�BOX��5HIS� IS� SO�
THAT�*NTUITION� KNOWS�WHAT�TO� RUB�OUT

) &01 &+$ � �� �� -�$" � 2-� $�!$"1

�
� /<MO� JA�!PDG?&<?B@ON�	� 
� (IDOD<GDN@�/<B@�3K�B<?B@O�

� �

�
� &<?B@O� DN� DI�AMJH�MDBCO�JA�RDI?JR�=T�DON�RD?OC

PR
�N>MJGGPK�+@AO$?B@ 
41"0;!32;5(#2'���

�
� (O� DN�PK� AMJH�=JOOJH�=T�OC@� NDU@�JA�OC@�=JOOJH�=JM?@M�KGPN� DON�JRI�


� <I?�OC@�/<B@�#JRI�B<?B@O�N�C@DBCO�

��
PR
�N>MJGGPK�2JK$?B@� �� 
 �=JOOJH;RD?OC���41"0;!32;'$(&'2
�	�

�
� 2C@�CDO=JS�AJM�OC@�B<?B@O

PR
�N>MJGGPK�5D?OC�

PR
��N>MJGGPK�'@DBCO�

��41"0;!32;5(#2'�

��41"0;!32;'$(&'2�

�
�3N@� DH<B@N� AJM�OC@�B<?B@O�KD>OPM@�� <I?�KJNDODJI�M@G<ODQ@�OJ�=JOOJH�MDBCO�


�JA�RDI?JR�

��
PR
�N>MJGGPK�%G<BN & #&(, &$(� & #&'(, &$W� &0$+0(&'2W� &0$+!.22.,�

�
� 0@AM@NC�OCDN�RDOC�M@NO�JA� NTNO@H�PK?<O@N�

� �
PR
�N>MJGGPK� >ODQ<ODJI� ��& #&(,,$#( 2$(� 0(&'2!.0#$0�

�
� �KG<DI�=JJG@<I�B<?B@O�

��
PR
�N>MJGGPK�&<?B@O2TK@� ��!..+& #&$2�

�
� (H<B@MT�OJ�PN@� AJM�IJMH<G� <I?�N@G@>O@?�

� �
PR
�N>MJGGPK�&<?B@O0@I?@M�� �QJD?�
	�(0@I?@M;1>MJGG3K�

PR
�N>MJGGPK�1@G@>O0@I?@M�� �QJD?�
	�(1@G@>O;1>MJGG3K�

�
� 3N@M�?<O<�NJ�OC<O�OCDN�B<?B@O�><I�=@� D?@IODA@?�RC@I�DO� DN�CDO�

� �
PR
�N>MJGGPK�&<?B@O(#� ��&(#;1"0.++3/�

WHEN� THE�GADGET�IS�MOVED�VIA�A� REd
SIZING�OF�THE�WINDOW�

"LL� THE�OTHER�BUTTON� GADGETS�ARE�
SIMILAR�TO� THE�ABOVE
�WITH�DIFFERENT�
NUMBERS��8HICH� JUST� LEAVES�US�WITH�
THE�SCROLL� BARS���

0>MJGG�=<MN
5HE�SCROLL� BARS�ARE� NOT�AS�SIMPLE�AS�A�
PLAIN� CLICK�ON�OFF�BUTTON
� AS� THE�
HEIGHT�OR�WIDTH� OF�THEM�VARIES�WITH�
THE�SIZE�OF�THE�WINDOW
�WHICH�CAN� BE�
ADDRESSED� BY� USING� THE�(3&-)&*()5�

AND�(3&-8*%5)� FLAGS��
5HESE�SAY�THAT�A�GADGET�S�
SIZE� IS� RELATIVE� TO� THE�SIZE�
OF�THE�WINDOW�� �FOR�
EXAMPLE
� THE�HORIZONTAL�
SCROLL� BAR� IS� THE�WIDTH�OF�
THE�WINDOW�MINUS� THE�
WIDTH�OF�THE�1AGE�
-EFT�3IGHT�BUTTONS�AND� THE�
RIGHT�HAND� BORDER�

"�FURTHER� PROBLEM�WITH�
THE� SCROLL� BARS� IS� THAT�THEY�
NEED�AN�ADDITIONAL� LUMP�
OF�DATA� FOR�THE� INFORMATION�
PARTICULAR� TO�PROPORTIONAL�
GADGETS��5HE�
6SER8INDOW�STRUCTURE� IS�
THE�VICTIM�� �HSCROLLINFO�
AND�VSCROLLINFO�ARE� THOSE�
DATA� BLOCKS�� 1ROPORTIONAL�
GADGETS�CAN� HAVE�TWO�
SORTS�OF�KNOBS� 	THE�BIT� IN�
THE� BOX�THAT�GETS�
DRAGGED
�� THE� KNOBS�CAN�
BE� NORMAL� BITMAPS
� LIKE�
ANY�OTHER�GADGET
� OR� THEY�
CAN� BE� "UTO,NOBS�

"N�"UTO,NOB�CHANGES�
SIZE�DEPENDING�ON� HOW�
MUCH�DATA� THERE� IS� TO�
SCROLL�� *F�THE�"UTO,NOB� IS�
SELECTED
� THEN� THE�
(ADGET3ENDER�MEMBER�OF�
THE�(ADGET�STRUCTURE� STILL�
POINTS�TO�AN� *MAGE�
STRUCTURE
�ALTHOUGH�A�
COMPLETELY�EMPTY�ONE�

"�BIG� PITFALL� HERE� IS�
THAT
� UNLIKE�EVERY�OTHER�

�� CASE
� THIS� TYPE�OF�GADGET�
ACTUALLY�MODIFIES� THE�
*MAGE�STRUCTURE��5HIS

MEANS�THAT�EACH� PROPORTIONAL�
"UTO,NOB�GADGET�MUST�HAVE� ITS�OWN�
UNIQUE�COPY
� AND� THE�6SER8INDOW�
STRUCTURE�GROWS�

*JM@�I@SO�HJIOC
8ITH� THE�ABILITY�TO�CREATE�WINDOWS�
AND�GADGETS
� THE�APPLICATION� SO� FAR� IS�
AN�EMPTY�VESSEL�WAITING� FOR� LIFE�TO�BE�
POURED� IN� � �IN� THE�SHAPE�OF�THE�CODE�
TO�MANAGE�ALL� THE�NICE�COMMODITIES�
THAT�HAVE�BEEN� PROVIDED�
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*NTUITION�ACTUALLY�MEANS�DIFFERENT�
THINGS�TO�DIFFERENT�PEOPLE�

'IRST�AND�FOREMOST
�AND�THIS�
IS�THE�W AY�MOST�PROGRAMMERS�
THINK�OF�IT
�*NTUITION�IS�JUST�A�MASS�
OF�PRE�WRITTEN�SYSTEM�ROUTINES�
DESIGNED�TO�MAKE�THE�
PROGRAMMER�S�JOB�O F�WORKING �
WITH�W INDOWS
�GADGETS�AND�
MENUS�EASIER��4ECONDLY
� *NTUITION�
IS�THE�NAME�GIVEN�TO�THE�
�PERSONALITY��BEHIND�THE�
HIGH�LEVEL��USER�INTERFACE��PART�OF�
THE�"MIGA�S�OPERATING�SYSTEM�
	THAT�IS
�THE�PART�W ITH�WHICH�THE�
USER�INTERACTS�WHEN�USING�
GADGETS
�MENUS�AND�THE�MOUSE
��
5HIS�PERSONALITY
�HOWEVER
�COMES�
NOT
�TO�A� LARGE�EXTENT
�FROM�THE�
UNDERLYING�SYSTEM�ROUTINES�
THEMSELVES
�BUT�RATHER�FROM�THE�
FACT�THAT�"MIGA�PROGRAMMERS�
ARE�ENCOURAGED�TO�ADOPT�A�
CONSISTENT�APPROACH�TO�BUILDING�
THE�USER�INTERFACE�PARTS�OF�THEIR�
PROGRAMS�

4A:M�:;HNM�*>LL:@>L�
0N�THE�"MIGA
�A�GREAT�MANY�
THINGS�ARE�HAPPENING�ALL�THE�
TIME��"T�THE�SAME�TIME�AS�
*NTUITION�IS�CHECKING�FO R�USER�
ACTIVITY
�PROGRAMS�ARE�ASKING�FOR�
THE�USE�O F�PRINTERS
�DISK�DRIVES
�
MEMORY�AND�SO�ON��*NTUITION
�
BEING�THE��TOP�LEVEL�
�HAS�TO�BE�
ABLE�TO�COMMUNICATE�W ITH�ANY�
AND�ALL�O F�THE�PROGRAMS�WHICH�
ARE�RUNNING
�TO�PASS�ON�
INFORMATION�ABOUT�WHAT�THE�USER�
HAS�DONE��"T�THE�SAME�TIME
�IT�
MUST�BE�ABLE�TO�RECEIVE�MESSAGES�
FROM�PROGRAMS�WHEN�THEY�NEED�
THINGS�LIKE�ACCESS�TO�THE�DISK�
DRIVE��5HE�MECHANISM�USED�TO�
HANDLE�ALL�O F�THE�INFORMATION�
ZOOMING�ABOUT�BETWEEN�
PROGRAMS�AND�*NTUITION�IS�BASED�
ON�THE�&XEC�SYSTEM�SOFTWARE�S�
MESSAGE�SYSTEM�

-:NE�,O>K::�BGO>LMB@:M>L�MA>�
F>LL:@>�I:LLBG@�?:<BEBMB>L�;NBEM�BG�
MH�&GMNBMBHG
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#NTUITION
� THE�"MIGA�S�6SER�
*NTERFACE
�WAS�DESIGNED� TO�
ENSURE�THAT�A� USER�S� INTERACTION�
WITH� THE�MACHINE� IS�SIMPLE
�

ENJOYABLE�AND�CONSISTENT� 	IN�OTHER�
WORDS���� INTUITIVE
�� 5HE� TOOLS�TO�
ACHIEVE�THIS�ARE
� TO�A� LARGE�EXTENT
�
PROVIDED� BY� *NTUITION� ITSELF
�AND�
PROVIDED�THAT�THE�PROPER�CONVENTIONS�
ARE� FOLLOWED
� PROGRAMMERS�ARE�ABLE�
TO�TAKE�ADVANTAGE�OF�MULTI�WINDOW�
FACILITIES
� GADGETS�AND�MANY�OTHER�
*NTUITION� FACILITIES�TO�HELP�SIMPLIFY�THEIR�
PROGRAMMING� TASKS�

*F�IT�WISHES
�A�PROGRAM�CAN�OPEN�
VIRTUAL� TERMINALS�� �AREAS� FROM�WHICH� IT�
RECEIVES�AND�DELIVESR� INFORMATION��
4UCH�A� PROGRAM� REGARDS� ITS�VIRTUAL�
TERMINAL�AS�COVERING� THE�ENTIRE�
SCREEN
�AND� IS�USUALLY�TOTALLY�UNAWARE�
THAT�OTHER�PROGRAMS�MAY�HAVE�
WINDOWS�ON�DISPLAY�AT�THE�SAME�
TIME�� 6SERS
� HOWEVER
� HAVE�A� RATHER�
DIFFERENT�VIEW��5HEY�SEE�A� PROGRAM�S�
TERMINAL�AS�A�WINDOW�WHICH�MAY�BE�
MOVED�AROUND
� RESIZED
� OR�EVEN�
HIDDEN� FROM�VIEW�� 'ROM�A�
PROGRAMMER�S�VIEWPOINT�*NTUITION� IS�
GOOD� NEWS�� �IT�CAN
� AND�OFTEN�DOES
�
HANDLE�THESE� INTER�PROGRAM�DISPLAY�
CHANGES�WITHOUT�THE�PROGRAM�EVER�
EVEN�KNOWING� THAT�THEY�OCCURRED��5HE�
END� RESULT�OF�ALL� THIS� HIGH�TECH� JIGGERY�
POKERY�IS�THAT�THE�PROGRAMMER�S� LIFE� IS�
MADE�A� LITTLE�SIMPLER
�WITHOUT�HAVING�
TO�SACRIFICE�ANY�OF�THE�PROGRAM�S�
USER�FRIENDLINESS�

4<DODIB�K<OD@IOGT
&VEN�WHEN�YOUR�"MIGA� IS� JUST�SITTING�
THERE�DOING� NOTHING
� *NTUITION� IS�STILL�
ACTIVE
� CONTINUALLY�LISTENING� FOR�ANY�
INFORMATION� THAT�MAY�ARRIVE�FROM� THE�
INPUT�DEVICES� 	MOUSE
� KEYBOARD
�
JOYSTICKS
� SERIAL� PORT�AND�SO�ON
�� *T�
LOOKS�AT�THIS�DATA
� USES�WHAT�IT�
REGARDS�AS� USEFUL� TO� ITSELF
�AND� THEN�
PASSES� THE�REST�OF�THE�DATA�ON� TO�ANY�
OTHER� INTERESTED�PARTIES�� �IN�OTHER�
WORDS
� TO�ANY�PROGRAMS�WHICH�ARE�
RUNNING�ON� THE�MACHINE�

*F�YOU
� AS�A�PROGRAMMER
� HAD� TO�
COPE�WITH�EVERYTHING� THAT� *NTUITION�
TOOK�AN� INTEREST� IN
�YOU�WOULD� REALLY�
HAVE�YOUR�WORK�CUT�OUT�� 'ORTUNATELY
�
THEN
� PROGRAMS�CAN� BE�SELECTIVE�
ABOUT�THE�TYPE�OF�EVENTS�THEY�WISH� TO

RECEIVE�� *F
� FOR� INSTANCE
� A�PROGRAM�
NEEDS�TO� KNOW�WHEN�DISKS�ARE�
INSERTED�OR� REMOVED
� IT�ASKS� *NTUITION�
TO�SEND� IT�A�MESSAGE�ABOUT�THESE�
EVENTS�AS�AND�WHEN� THEY�OCCUR�� *F�THE�
PROGRAM�DOESN�T�NEED� TO�WORRY�ABOUT�
DISK� INSERTION� AND� REMOVAL� THEN� IT�JUST�
DOES�NOT�ASK� *NTUITION� FOR�THOSE�TYPES�
OF�MESSAGES�TO�BE�PASSED�ON� IN� THE�
FIRST�PLACE�

0NE�OF�THE�WAYS� IN�WHICH�
*NTUITION� CAN�BE�COAXED� INTO�SENDING�
RELEVANT�INFORMATION� TO�A� PROGRAM� IS�
VIA� *NTUITION�S�%IRECT�$OMMUNICATIONS�
.ESSAGE�1ORT�SYSTEM
�AFFECTIONATELY�
CALLED�THE� *%$.1��5HIS� IS�BUILT�UPON�
THE�&XEC�MESSAGE�SYSTEM
�AND�
PROVIDES�A� TWO�WAY�COMMUNICATION�
PROCESS�WHICH�ALLOWS�PROGRAMS�TO�
BOTH� TRANSMIT�MESSAGES� TO
� AND�
RECEIVE�MESSAGES� FROM
� *NTUITION�

*@NN<B@�NOMP>OPM@
5HE� �*NTUI.ESSAGES�� USED� TO�CARRY�THE�
PACKETS�OF�INFORMATION� HAVE�A�
STANDARD� LAYOUT�WHICH� IS� BASED�ON�AN�
EXTENDED�EXEC�.ESSAGE�STRUCTURE��"S�
A�$�STRUCTURE
� AN� *NTUI.ESSAGE�TAKES�
THE� FOLLOWING� FORM�

� * F �YOU�VE�EVER�WONDERED�HOW�AN�
"MIGA�PROGRAM�KNOWS�WHEN�A�
GADGET�IS�SELECTED
�OR�WHEN�THE�
MOUSE�IS�MOVED
�HERE�S�YOUR�
CHANCE�TO�FIND�O U T ����

1AUL�0VERAA

=><?->��8>?3�/==+1/� D

=><?-> �/==+1/

�B/-�/==+1/��

%���� �6+==�

%#��"$ �9./��

%#��"$ !?+6303/<

� $"���..</==�

#��"$ �9?=/'�

�9?=/(�

%���� #/-98.=�

�3-<9=�
=><?->�&38.9A����� &38.9A��

=><?->��8>?3�/==+1/�

�#:/-3+6�385�

*N� ORDER�TO� USE� *NTUI.ESSAGES
� YOU�
NEED� TO�BE�ABLE�TO�EXTRACT�
INFORMATION� FROM� THE�STRUCTURE�� #ELOW�
IS�A� LIST�OF�THE�PURPOSES�OF�THE�VARIOUS�
FIELDS� IN� THE�STRUCTURE�

&XEC.ESSAGE��5HIS�FIELD�CONTAINS�
MESSAGE�CHARACTERISTICS
� SUCH�AS�THE�
LENGTH�OF�THE�MESSAGE�S�BODY�DATA
�
WHICH�ARE�NEEDED�BY�THE�&XEC��:OU

>JIODIP@?�JI�K<B@���

".*("�4)011&3�o �*446&�"�o �"6(645� ����
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#ENEATH�THE�
SURFACE
�THESE�
GADGETS�IN�THE�
'ILE�3EQUESTER�
ARE�TALKING�TO�
BOTH� *NTUITION �
AND�THE�
PROGRAM�

"S�A�W INDOW �
BECOMES�
ACTIVE
�
*NTUITION�CAN�
LET�YOUR�
PROGRAM �
KNOW�ABOUT�
IT�VIA�THE�
MESSAGING�
SYSTEM�
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>JIODIP@?�AMJH�K<B@���

ARE� UNLIKELY�TO�WANT�THIS� INFORMATION�
AND�YOU� SHOULD�CERTAINLY�NOT�INTERFERE�
WITH� IF�OR�ALTER� IT�IN� ANY�WAY�

$LASS��5HIS� IS�A�VARIABLE�WHOSE�BITS�
CORRESPOND�DIRECTLY�WITH� THE�
EQUIVALENT�*%$.1�FLAGS�� :OU�WILL�
USUALLY�CHECK�THE�CONTENTS�OF�THIS�
VARIABLE�AGAINST�PARTICULAR�FLAG�
DEFINITIONS�SO�THAT�YOU� KNOW�WHAT�
TYPE�OF�MESSAGE�YOU� HAVE�RECEIVED�

L"DDRESS�FIE LD ��5HIS�PROVIDES� THE�
ADDRESS�OF�THE�OBJECT�TO�WHICH� THE�
MESSAGE�REFERS��8HENEVER�YOU� HAVE�
TO�FIND�OUT�ABOUT�THE�CURRENT�STATE�OF�
*NTUITION�OBJECTS� 	FOR�EXAMPLE
�
WHETHER�A�(ADGET� IS�ON�OR�OFF

�YOU�
WILL� USE�THIS�ADDRESS�TO� LOCATE�THE�
OBJECT�S�STRUCTURE�

:OU�WILL� OFTEN�SEE�THE�$LASS�AND�
L"DDRESS�VARIABLES� USED� JOINTLY�FOR�
SELECTING�MESSAGE�HANDLING� ROUTINES

� ) &1 0
�44@C5:?8� E@� E96� 5:4E:@?2CJ��
:?EF:E:@?� :D� �+96� A@H6C� @7� E96�
>:?5� 3J� H9:49� :E� :>>65:2E6=J�
A6C46:G6D� E96� ECFE9� @7� E9:?8D�
H:E9@FE� C62D@?:?8� @C� 2?2=JD:D�� 2�
ECFE9� D@� A6C46:G65�� :>>65:2E6�
<?@H=6586� :?� 4@?EC2DE� H:E9�
>65:2E6
�� .9J� 42?�E� 5:4E:@?2CJ�
4@>A:=6CD�HC:E6�:?��?8=:D9�

# 0 # 4

AND
�WHEN�APPROPRIATE
� PASSING� THE�
ADDRESS�OF�THE�OBJECT�TO�THEM�� *N�$
�
�SWITCH�� STATEMENTS�ARE� FREQUENTLY�
USED�TO� HANDLE�THE�MESSAGE�STREAM
�
AND� THE�CODE�WILL� FREQUENTLY�TAKE�THE�
FOLLOWING� FORM�

	��"/+.�>2/�.+>+�0<97�>2/�7/==+1/�
=><?->?</�� >2/8���� �	� D

	��3./8>30C�7/==+1/�>C:/��	�

-6+==���7/==+1/���6+==�

	��1/>�9,4/->�=�+..</==��	�

+..</==���7/==+1/����..</==�

	��>2/8�.9�=97/>2381�A3>2�3>��	�

=A3>-2��-6+==�D�

-+=/������$% �

�+.1/>�->3@3>C�+..</==���,</+5��
-+=/����#�&����&�

�B3>"9?>38/����,</+5��
./0+?6>�

�8/B:/->/.�/==+1/����,</+5�

]

5HE�$ODE�AND�2UALIFIER�FIELDS�
DEPEND�VERY�MUCH�ON� THE� TYPE�OF�
MESSAGE�� 'OR� INSTANCE
� IF�THE�
KEYBOARD�DEVICE� IS� PROVIDING� RAW�
KEYBOARD�DATA� THEN� THE�$ODE�FIELD�
WILL�CONTAIN� THE�UNTRANSLATED�
CHARACTER�AND� THE�2UALIFIER�FIELD�WILL�
TELL�YOU�WHETHER�THE� <4HIFT>�OR� <$TRL>�
KEYS�WERE�ALSO�PRESSED�

# I T � 5 �

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

5 H IS � I S � TH E � MASK�
A RRA N G EM EN T� NEEDED�
I F � M P @ 4 IG # IT � �� ��

5HE�5 � IS�AT�BIT����BECAUSE�IT�HAS�BEEN�SHIFTED� LEFT����TIMES�

&ACH�MESSAGE� IS�STAMPED�WITH�
MOUSE�CO�ORDINATES�AND� THE�SYSTEM� o�
TIME��.OUSE9�AND�.OUSE:�ARE�THE�
CO�ORDINATES�OF�THE�MOUSE�AT�THE�TIME�
GIVEN� BY�THE�4ECONDS�AND�.ICROS�
FIELDS�� 5HE�OTHER�TWO� FIELDS� IN� THE�
STRUCTURE�ARE� *%$.18INDOW
�WHICH�
IS�A�POINTER�TO� THE� RELEVANT�8INDOW�
STRUCTURE
�AND�4PECIAL-INK
�WHICH� IS�
USED�ONLY�BY�THE�SYSTEM�

*<FDIB�<�NO<MO
5HE�EASIEST�WAY�TO�GAIN�ACCESS�TO�AN�
*%$.1� IS�TO�SPECIFY�ONE�OR�MORE�OF�
THE� *%$.1�FLAGS�WHEN�YOU�OPEN�A�
WINDOW�� �SEE�THE� BOXOUT�ON� THE�NEXT�
PAGE�FOR�A� RUNDOWN�OF�THE� FLAG�
MESSAGES�AND�WHAT�THEY�MEAN�� *F�
*NTUITION�SEES�THAT�YOU�VE�SET�ONE�OR�
MORE�OF�THE� *%$.1�FLAGS� IN� THE�
/EW8INDOW�STRUCTURE�THEN� IT�WILL�
AUTOMATICALLY�CREATE�A� PAIR�OF�
MESSAGE�PORTS� FOR�THAT�WINDOW��0NE�
PORT
� THE�8INDOW1ORT
� IS� USED�BY�
*NTUITION
�WHILE�THE�OTHER� IS� REFERRED� TO�
AS�THE�6SER1ORT�AND� IS� FOR�THE�
PROGRAM�S�USE�� *NTUITION� ARRANGES� FOR�
SIGNAL� BITS�TO�BE�ALLOCATED� TO� THE�
MESSAGE�PORTS
�AND� IT� IS�BY�LOOKING�AT�
THESE�SIGNAL� BITS�THAT�WE�CAN� TELL�
WHEN�MESSAGES�HAVE�ARRIVED�

#OTH� *%$.1�MESSAGE�PORTS�WILL�
BE�PART�OF�THE�8 INDOW�STRUCTURE�
DESCRIBING� THE�WINDOW�BEING� USED��"�
MESSAGE�PORT�STRUCTURE�CONTAINS�A�
FIELD�DESIGNED� TO�HOLD� AN� ��BIT�VALUE�
CALLED�MP@4IG#IT
�WHICH� REPRESENTS�
THE�SIGNAL� BIT�NUMBER�WHICH� HAS�BEEN�
ASSIGNED� TO� THE�PORT�

5HE�MESSAGES�WHICH�WE�HAVE�
REQUESTED�WILL�ARRIVE�AT�THE�6SER1ORT
�
SO� IF�G@WINDOW@P� IS�A�POINTER�TO� THE�
8INDOW�STRUCTURE
� THEN� THE�$�CODE�
NEEDED� TO�REFER�TO�THE�SIGNAL� BIT�
NUMBER�OF�THE�6SER1ORT�LOOKS� LIKE�THIS�

1*A38.9A*:��#��=/< 9<>����7:*#31�3>

8E�WILL�WANT�TO�EXAMINE� THE�ALLOTTED�
SIGNAL� BIT�IN�ORDER�TO�TELL�WHETHER�
THERE�ARE�ANY�MESSAGES� FOR�US�� 0FTEN
�
WHEN�WAITING� FOR�GADGETS� TO�BE�HIT
�
THE� PROGRAM�WILL� BE� JUST�SITTING� THERE�
WAITING� FOR�PARTICULAR�TYPES�OF�
MESSAGE� TO�OCCUR��8ITH� THE�"MIGA�S�
MULTI�TASKING� SYSTEM
�YOU�DON�T�POLL�
FOR�SUCH�EVENTS
� BECUASE�THAT� JUST�TIES�
UP�THE� PROCESSOR�UNNECESSARILY
� BUT�
INSTEAD�YOU� USE�THE�&XEC�8AIT	
�
FUNCTION
�WHICH�ALLOWS� THE�PROGRAM�
TO�SLEEP�UNTIL� SOME�CHOSEN�EVENT�
WAKES� IT�UP�

8AITJ
� REQUIRES� US� TO�PASS�A�
PARAMETER� INDICATING�WHICH�SIGNAL�
BITS�WE�ARE� INTERESTED� IN�� *T� IS�
IMPORTANT�TO� REALISE�THAT�THE�
PARAMETER�WHICH� IS�EXPECTED� IS�A� ���

BIT�MASK�� �IT� IS�NO T�THE�SIGNAL� BIT�
NUMBER�CONTAINED� IN� THE�6SER1ORT�S�
MP@4IG#IT�FIELD�� 5HE�DIFFERENCE�
BETWEEN�THE�TWO�FORMS� IS� BEST�SEEN�
BY�LOOKING�AT�THE�EXAMPLE�AT�THE�TOP�
OF�THE� PAGE�

5O�CONVERT�THE�MP@4IG#IT�VALUE� TO�
A�MASK�WE� LEFT�SHIFT�THE�NUMBER� �� AN�
APPROPRIATE�NUMBER�OF�TIMES
� NAMELY�
MP@4IG#IT�TIMES�� *N�$�WE�USE�THE�c �
OPERATOR�TO�ACHIEVE�THIS
� SO�THE�CODE�
REQUIRED�COULD� TAKE�THE� FOLLOWING�
FORM�

=230>*</;?3</.��

1*A38.9A*:�����=/< 9<>����7:*#31�3>��

<</=5�����E �=230>*</;?3</.�

&+3>�7+=5��

5HIS�CAN� BE�COMBINED� INTO�A� SINGLE�
LINE�OF�CODE�� THE� RESULT�IS�THE�
FOLLOWING� SUCCINCT�BUT�OBTUSE�$� LINE�
THAT�YOU�VE�NO�DOUBT�ALREADY�SEEN� IN�
THE�"MIGA�MANUALS�

&+3>�6E1*A38.9A*:����%=/< 9<>�
��7:*#31�3>��� �

8HEN� THIS� LINE�OF�CODE� IS�EXECUTED
�
THE� PROGRAM�GOES�TO�SLEEP�� �THAT� IS
� IT�
BECOMES� INACTIVE�� �UNTIL� AN�EVENT�
OCCURS�WHICH� RESULTS� IN�A�MESSAGE�
BEING� SENT�TO�OUR�6SER1ORT��8HEN�
SUCH�A�MESSAGE� IS� RECEIVED
� THE

PROGRAM� NEEDS�TO�DO�SEVERAL� THINGS�
A
� *T�MUST�COLLECT�THE�MESSAGE�BY�
USING� THE�(ET.SG0� FUNCTION
� AND� THIS�
REQUIRES�THE�6SER1ORT�ADDRESS�AS�A�
PARAMETER�
B
� *T�MUST�EXTRACT�THE� NECESSARY�
INFORMATION� FROM� THE�MESSAGE�
C
� *T�MUST�TELL� *NTUITION� THAT�THE�
MESSAGE�HAS�BEEN�DEALT�WITH
�WHICH�
IT�DOES�BY�USING� THE�3EPLY.SG	
�
FUNCTION��5HE�PARAMETER� NEEDED� IN�
THIS�CASE� IS�A� POINTER�TO�THE�MESSAGE��
"S� FAR�AS�OUR�EXAMPLE�GOES
�WE�ARE�
INTERESTED� IN� THE�PART�OF�THE�PROGRAM�
WHICH� HANDLES�THESE�MESSAGES�� �THAT�
IS
� THE� PART�WHICH�DETECTS�THEM
�
IDENTIFIES� THEIR�CLASS
�AND�PERFORMS�
SOME�APPROPRIATE�ACTIONS�

5HERE�ARE�A� COUPLE�OF�POINTS�THAT�
NEED�WATCHING�HERE�� FIRST
� REMEMBER�
THAT�THE� �MESSAGE�HAS�ARRIVED�SIGNAL��
ACTUALLY�MEANS�THAT�ONE�OR�MORE�
MESSAGES�HAVE�ARRIVED
� SO�A� LOOP�
ARRANGEMENT� IS� NEEDED�WHICH�CAN�
HANDLE�ANY�NUMBER�OF�MESSAGES�� �
NOT�JUST�ONE�� 4ECONDLY
� THESE�
MESSAGES�WILL� CONTINUE�TO�ARRIVE� FOR�
AS�LONG�AS�THE�PROGRAM� RUNS
� SO�
ANOTHER� LOOP�ARRANGEMENT� 	AN�OUTER�
LOOP
� IS� NEEDED�WHICH� CONTINUES�TO�
LOOK�FOR�MESSAGES�UNTIL� SUCH� TIME�AS�
THE�PROGRAM� TERMINATES�

1UTTING�ALL� OF�THESE� IDEAS�TOGETHER�
RESULTS� IN�A�PIECE�OF�CODE�WHICH
� IF�
YOU�VE�EVER�EXAMINED� THE�DEMO�
PROGRAMS�WHICH� *�WRITE� FOR�"MIGA�
4HOPPER�S�SISTER�MAGAZINE
�"MIGA�
'ORMAT�	COME�ON
� SURELY�SOMEONE�
MUST�LOOK�AT�THE�SOURCE�CODE� LISTINGS

�
YOU�LL� ALREADY�HAVE�SEEN�MANY�TIMES�
BEFORE�� 'OR�THOSE�WHO�HAVEN�T
� THE�
CODE�FRAGMENT� IS� PRINTED� BELOW�� 2 #

� � � 8E� E N TE R � T H I S � CODE� A F T E R � S E T T IN G � UP � O U R � W INDOW � AND � G A D G E TS ��
" T � T H I S � P O IN T 
 � WE� A RE � S IM P LY � W A I T IN G � F O R � TH E � U S E R � T O � DO�
S OM E TH IN G � T H A T � S � I N T E R E S T I N G � � � I � E � � S E LE C T � A� G A D G E T� O R �
T E RM IN A TE � TH E � P RO G RAM � B Y � C LO S IN G � TH E � W INDOW �� � �

TE RM IN A TE�'" -4& �
DO� [

8 A IT	 L� � G @W IN D OW @ JP � �� � 6 S E R1 O R T � �� � M P @ 4 IG # IT 
 � �
M ESSAGE�(ET. SG 	G@W INDOW@P� �� � 6 S E R1 O R T 
 � �
DO [

C LA S S � �� MESSAGE� �� � $ LA S S � �
O B JE C T � �� MESSAGE� �� � *" D D RE S S �
3 EP LY. SG 	M ESSAGE 
�
I F � 	CLASS��$*J04&8*/%08
� [MESSAGE�/6--��

TE RM IN A TE � 5 3 6 & �]
E LS E � [

S W ITC H � 	 C LA S S 

[
CASE � ("%(&561�� G A D G E T @ A C T I V I T Y 	 O B JE C T 
 � � B RE A K � �
D E F A U L T � � D O @ N O TH IN G 	 
 � � B RE A K �
]
MESSAGE� �� (ET.SG� 	G @W INDOW @P � �� 6 S E R1 O R T 
 �

]
] W H ILE 	M E S S A G E 
 �

]W H I L E 	 � T E RM IN A T E 
 �
� v8 E � RE A C H � H E RE � A F T E R � TH E � U S E R � HA S � H I T � TH E � $-04&8*/%08� G A D G E T�
AND� A T � T H I S � T IM E � DO � W H A TE V E R � I S � N E C E S S A RY � T O � T E RM IN A TE � TH E �
P RO G RAM � � �

5HIS�$�CODE�FRAGMENT�WAITS�FOR�MESSAGES�TO�ARRIVE�FROM �*NTUITION
�THEN�
HANDLES�THEM�AS�REQUIRED�BY�THE�PROGRAM��3EMEMBER�THAT�IT�MUST�BE�
CAPABLE�OF�ACCEPTING�AND�HANDLING�MULTIPLE�MESSAGES�� �NOT�JUST�ONE�

".*("�4)011&3� o �*446&��� o �"6(645� ����
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�201 &+$
"%%3&44�� " �V A LU E � USED� TO � ID E N T IFY �

A � M EM O RY �LO CA TIO N �

&9&$�� 5HE� P A R T �O F �TH E �" M IG A �S �
O P E RA T IN G � SYSTEM �W H IC H �
HAND LES �M U LT I� TA S K IN G 

* �0 � 	 IN P U T�O U TP U T
 �A ND �
O TH E R �SYSTEM � HOUSEd
K EEP ING � TA SKS �

'6/$5*0/��5HE�$� LA N G U A G E �S �NAM E �
FO R �A � SUB ROU TIN E �

*%$.1�� " N � AC RONYM � 	W E LL�
N E A RLY 
 �F O R � *N TU ITIO N �
% IREC T�$ OMM UN ICA TIONS �
1ORT�

.6-5*�8 */%08 ��" �SCREEN�D IS P LA Y �
SYSTEM � CAPA B LE �O F �
SU P P O RT IN G �M O RE � THAN �
ONE �W IN D O W �A T �ONCE��
*N TU ITIO N � CON TA INS �A L L� THE �
SYSTEM � ROU TIN E S �FO R �
H A N D LIN G � TH E �" M IG A �S �
W IN D O W IN G � FA C ILIT IE S �

10--�� 8 A IT IN G � FO R �A N �E VEN T�TO �
H AP PEN � B Y �US ING � A � LO OP �
W H IC H � JU S T�KEEPS�
LO O K IN G � FO R 
 �A N D � TE S TIN G 
�
SOM E�C OND IT IO N � UN TIL�
TH A T �COND IT IO N � OCCURS��
1 O LLIN G � TECHN IQUES�
COU LD 
� FO R �E X AM P LE 
�BE �
USED� TO �M O N ITO R �
K E Y B O A RD �A C T IV ITY � �5HE�
A D VA N TA G E �O F �P O LLIN G � IS�
TH A T �THE � P RO G RAM M IN G � IS�
S IM P LE ��5HE�
D IS A D VA N TA G E � IS �TH A T�
TH IS � TE CHN IQUE � TIES � THE �
P ROCESSO R�UP �
UNNECESSA RILY �� �W H ILS T �A�
P O LL� LO O P � IS �E XECU TING �
TH E � P ROCESSO R�C A N �T �DO �
A N Y TH IN G � E LSE�

4536$5�� " �$� K E YW O RD � USED� TO �
D E FIN E �$� S TRUC TU RES �

4536$563&��" �COM P LE X �V A R IA B LE �
S U PP O RTE D � B Y �TH E �$�
P RO G RAM M IN G �
LA N GUAGE �� 4 TRUCTURES�
CAN� CON TA IN �A N Y �N UM BE R�
O F �D IFFE RE N T �V A R IA B LE �
TYPES �

64&3�*/5&3'"$&��5HE�P A R T �O F �THE �
COM PU TE R�SYS TEM �W ITH �
W H IC H � TH E �USER�
COMM UN ICA TES ��5HE�
" M IG A �S � USER� IN TE RFA CE �
HAS � BO TH � TH E �8 *. 1 �
	8 IN D OW 
� *CON 
�. ENU 
�
1 O IN TE R
� S TY LE �A N D �TH E �
$ - *�4HE LL�W IN D O W �
COM M AND � LIN E � IN TE RFA CES �
A V A ILA B LE �

7"3*"#-&�5:1&��+UST� L IK E �#ASIC� 

TH E �$� LA N G U A G E �SUPPO RTS �
THE � ID EA �O F �D IFFE RE N T �
V A R IA B LE �TYP E S ��8 ITH �$
�
H OW E VE R 
� TH IS � IS� TA K E N �
FU R TH E R 
 � BECAUSE� USERS�
CAN� B U ILD � TH E IR �O W N � TY P E �
D E F IN IT IO N S �O U T �O F �THE �
IN B U IL T �IN T � 	 IN TE GE R

�CHA R�
	CHA RAC TE R

�F LO A T � 	S ING LE �
P REC IS ION � F LO A T IN G �PO IN T
 �
A ND � D O U B LE � 	DOUB LE �
P REC IS ION �F LO A T IN G � PO IN T
�
TYPE S �W H IC H �$� P RO V ID E S ��
5HE�6-0/(
� 4)035
�
64)035
�A N D �"153�
TYPES � TH A T �Y O U �L L � SEE�
RE FE RENCES�TO � IN � THE �
*N TU I. ESSAGE �S TRU C TU RE �
A RE �V A R IA B LE � TYPES �
W H IC H �A RE �SPECIFIC �TO �
" M IG A � P RO G RAM M IN G �

* % $ . 1 � ' - " (
4TANDARD� NAMES� FOR�THE� *%$.1�FLAGS�ARE�AVAILABLE�
IN�$�HEADER�FILES�� 5HEY�SHOULD� ALWAYS�BE� USED� IN�
PREFERENCE� TO� NUMERIC�VALUES�OR�NON�STANDARD�
NAMES�� 5HE�FLAGS�ARE�USED� TO� BOTH� SELECT�WHICH�
TYPES�OF�MESSAGES�YOU�WISH� TO� RECEIVE�AND� TO�
DISTINGUISH� BETWEEN� THE�VARIOUS� TYPES�OF�MESSAGE�
THAT�MAY�ARRIVE�AT�YOUR�MESSAGE�PORT�� 5HE�
DEFINITIONS� FALL� INTO�SIX�CATEGORIES�AND� THE�PLACE� TO�
LOOK�FOR�FULL� DETAILS� IS�THE�"DDISON�8ESLEY�-IBRARIES�
AND�%EVICES�3,.�MANUAL�� )ERE
� HOWEVER
� ARE�
SOME�BRIEF�DETAILS�TO�GET�YOU� GOING���

4DI?JR�#G<BN
"$5*7&8*/%08�:OU�LL�GET�A�MESSAGE�WITH� THIS�
FLAG� SET�WHEN� THE�W INDOW�BECOMES�ACTIVE�

*/"$5*7&8*/%08�5HIS� PROVIDES�YOU�WITH� A�
MESSAGE�WHEN�YOUR�W INDOW�BECOMES� INACTIVE�

/&84*;&�5HIS� IS�A� MESSAGE�SENT�WHEN�AN�
APPLICATION�S� PROGRAM�WINDOW� IS� RESIZED�

3&'3&4)8*/%08�:OU�WILL� BE�TOLD�WHEN�YOUR�
W INDOW�NEEDS� REFRESHING�WITH� THIS� FLAG�

4*;&7&3*':� *NTUITION�WILL� CHECK�WITH� YOUR�PROGRAM�
WHEN� A� USER�TRIES� TO� RESIZE�A�WINDOW
� AND�WILL� NOT�
ALLOW�THE�EVENT�TO�OCCUR�UNTIL� THE� PROGRAM�SAYS�THAT�
IT�S�SAFE� TO�DO�SO�

$<?B@O�AG<BN
("%(&561�8HEN� THE�USER� RELEASES� THE� LEFT�
MOUSE� BUTTON�WITH� THE�POINTER�OVER�A� GADGET�THAT�
HAS�THE�3&-7&3*':�FLAG� SET
� THE� PROGRAM�WILL�
RECEIVE�A�MESSAGE�OF�THIS�CLASS�

("%(&5%08/� *F�THE�GADGET�WAS�CREATED�WITH�
THE�("%(*..&%*"5&� FLAG� SET
� THEN� THIS�MESSAGE�
IS�SENT�WHEN� THE�GADGET� IS�SELECTED�

$-04&8*/%08�*F�YOU� HAVE�A�CLOSE�GADGET�IN�
YOUR�WINDOW
� THEN� SETTING� THIS� FLAG�WILL� PROVIDE�YOU�
WITH� A� MESSAGE�TELLING� YOU�WHEN� THE�GADGET�HAS�
BEEN� SELECTED�� *NTUITION�DOESN�T�CLOSE�ANYTHING�� IT�
LEAVES� THAT�UP�TO�THE� PROGRAM�

*JPN@�#G<BN
.064&#6550/4�5HIS�CAUSES� REPORTS�ABOUT�
MOUSE� BUTTON�EVENTS� TO� BE� PASSED�PROVIDING� THAT�
THEY�DO�NOT�MEAN�ANYTHING� TO� *NTUITION��5HE�$ODE�
FIELD� OF�THE�MESSAGE� TELLS�YOU�WHICH� BUTTON�WAS�
PRESSED�OR� RELEASED
� AND� IT�W ILL�CONTAIN� ONE�OF�THE�
FOLLOWING� FOUR�FLAGS�� 4&-&$561
� 4&-&$5%08/
�
.&/661�OR�.&/6%08/�

.064&.07&� *F� THE�WINDOW
� OR�A� GADGET�WITHIN�
THE�WINDOW
� IS� REPORTING�MOUSE�EVENTS
� THEN� THIS�
FLAG� ENSURES�THAT�YOU� RECEIVE�THE�9:�CO�ORDINATE�
MESSAGES�OF�THE�MOUSE�S� POSITION� AS� IT�MOVES�

% & ' * / * 5 * 0 / 4
%&-5".07&�8ITH� THIS� FLAG� SET
� THE�MOUSE�
MOVEMENT� IS� REPORTED�AS�CO�ORDINATE�CHANGES�
RATHER� THAN�AS�ABSOLUTE�VALUES�

*@IP�#G<BN
.&/61*$,�:OU�WILL�GET�A� MESSAGE�OF�THIS� TYPE� IF�
THE� USER�HAS� PRESSED� THE�MENU� BUTTON�� *F�AN� ITEM�
WAS�SELECTED� THEN� THE�MENU� NUMBER�WILL� BE� IN� THE�
$ODE�FIELD�� *F�NO�SELECTION�WAS�MADE
� THIS� FIELD�WILL�
BE�SET�TO�.&/6/6--�

.&/67&3*':�5HIS� IS� A�MESSAGE�SENT�AS�PART�OF�A�
PARTICULAR�VERIFICATION�MODE�WHICH�ALLOWS�PROGRAMS�
TO� TEMPORARILY�HALT�OR�CANCEL�MENU�OPERATIONS�

/@LP@NO@M�#G<BN
3&2$-&"3�*F�THIS�FLAG� IS� SET
� THEN�YOUR�PROGRAM�
WILL� RECEIVE�A� MESSAGE�WHEN�A� REQUESTER� IS�CLEARED�
FROM�A�WINDOW�

3&24&5�4ETTING� THIS� FLAG�WILL�GET�YOU�A�MESSAGE�
THE�MOMENT�A� REQUESTER�OPENS� IN�YOUR�WINDOW�

3&27&3*':�*F�THIS� FLAG� IS�SET
� *NTUITION�WILL� ASK�YOUR�
PROGRAM� IF� IT�IS�0,�TO� PUT�A� REQUESTER�UP� IN�YOUR�
W INDOW�� &VEN� SYSTEM� REQUESTERS�W ILL� BE�BLOCKED�
UNTIL�YOUR� PROGRAM� REPLIES� TO�THE�MESSAGE�� �SO�
MAKE� SURE� THAT�YOUR�PROGRAM� CHECKS� FOR� IT�

*DN>@GG<I@JPN�#G<BN
%*4,*/4&35&%�*F�THIS� FLAG� IS�SET
� YOU�WILL� BE� TOLD�
ABOUT�DISKS� BEING� INSERTED� 	OR� REMOVED
�

%*4,3&.07&%�"GAIN
�YOU�WILL� BE�TOLD� ABOUT�
DISKS� BEING� INSERTED� OR� REMOVED��5WO� FLAGS�ARE�
NEEDED� BECAUSE�WHEN� THESE�EVENTS�HAPPEN�YOU�
NEED� TO�KNOW�WHICH�ONE� HAS�OCCURRED�

/&813&'4�8ITH� THIS� FLAG� SET
�YOUR�PROGRAM�WILL�
BE� TOLD� IF�THE� USER�MAKES�ANY�CHANGES�TO�THE�
1REFERENCES�SETTINGS�

*/56*5*$,4�5HIS�GIVES�YOU�TIMER�EVENTS�WHEN�YOUR�
W INDOW� IS�ACTIVE��5HE�MESSAGES� ARRIVE�ABOUT�TEN�
TIMES�A� SECOND�� */56*5*$,�MESSAGES�DO�NOT�QUEUE�
UP� LIKE�OTHER�MESSAGES
� BECAUSE�THE�MOMENT�
*NTUITION� REALIZES�THAT�YOU� HAVEN�T�REPLIED� TO�A� TIMER�
MESSAGE� IT�W ILL� STOP� SENDING� THEM�

3"8,&:�5HIS� PROVIDES�MESSAGES�CONTAINING� RAW�
KEY�CODES�FROM� THE� KEYBOARD�� 5HE�DATA� IS�EXTRACTED�
FROM� THE�$ODE� FIELD� BUT
� BY�USING� THE�2UALIFIER�
FIELD
� YOU� CAN�GET�EXTRA� INFORMATION�ABOUT�WHETHER�
THE�4HIFT� KEY
� $ONTROL� KEY�AND� SO�ON� HAVE�BEEN�
PRESSED� IN� CONJUNCTION�WITH� THE� KEY�

7"/*--",&:�5HIS�GIVES�YOU� THE� KEY�CODE�
INFORMATION� AFTER� IT�BEEN� PROCESSED� USING� THE�
,EYBOARD�DEVICE�S�CURRENT�CHARACTER� KEYMAP�

".*("�4)011&3�o �*446&���o �"6(645� ����
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��	��������
�8ELCOME�TO�THE�".04�COLUMN��THE�
PLACE�WHERE
�EVERY�MONTH
�YOU�CAN�FIND�
IN�DEPTH�TUTORIALS�AND�LOTS�O F�HINTS�AND�
TIPS�FO R�USE�W ITH�&UROPRESS�4OFTWARE�S�
�*,0�#ASIC� INTERPRETER��4O�GET�YOUR�
BRAINS�IN�GEAR�FO R�A�USEFUL�TUTORIAL�ON�
TAKING�CONTROL�O F�THIS�GREAT�LANGUAGE��

1HIL��4NOUTY��4OUTH

4 ELCOME�BACK� TO� THE�
WORLD� OF�".04
�
WHERE�EVERYONE�CAN�
UNLEASH� THE� REAL�

POWER�OF�THEIR�"MIGA�WITH� SIMPLE�
INSTRUCTIONS� FROM� THE�#ASIC�COMMAND�
SET��".04� IS�A� STRANGE�BEAST
� BUT�A�
VERY�FLEXIBLE�ONE
� AND�THIS� IS�WHERE�
YOU�CAN� FIND�OUT�WHAT�S� NEW�WITH� THIS�
EXCITING� PROGRAMMING� LANGUAGE�

$@O�OC@�=<DG� MJGGDIB
*�VE� RECENTLY� FOUND� OUT�A�COUPLE�OF�
THINGS� *� DIDN�T�KNOW�ABOUT�".04
�
BOTH� INVOLVING� THE�MOUSE�

5HE� FIRST�THING�WAS�ABOUT�THE�USE�
OF�THE� RIGHT�MOUSE� BUTTON
� AND� THERE�
ARE�TWO� INTERESTING� USES� FOR�THIS��0N�
THE� FILE� REQUESTER� *� COULDN�T�FIGURE�OUT�
HOW�TO�GET�TO�ANOTHER�DISK�DRIVE�OR�
DEVICE�WITHOUT�WAITING� TILL� THE� THING�
HAD� READ� THE�DISK�AND�AFTER�HAVING� TO�
LABORIOUSLY�TYPE�THE� NAME� IN�� /OW�
YOU�MAY� JUST�LAUGH�AND� TELL� ME�YOU

*:=G>LL�4>>DZL �MENU�SELECTOR�
LOOKS� RATHER�FAM ILIAR�G Z>LM�I:L 

KNEW�HOW�TO�GET�ROUND� THIS� ALL� ALONG
�
AND� IF�YOU� DO� THEN� BULLY�FOR�YOU�� #UT�
IF�YOU� HAVE�THE�SAME� PROBLEM�AS� *�
DID
� HERE� IS� THE�ANSWER�

*F�YOU�CLICK� THE� RIGHT�MOUSE�BUTTON�
IN� AN�".04� REQUESTER
� A� LIST�OF�
CURRENT�DEVICES�APPEARS�� �DRIVES
�
3".�� ETC�� $LICK�ON� THE�ONE�YOU�WANT�
AND� #OB� IS�VERY�MUCH�YOUR�UNCLE��
4IMPLE� REALLY
� BUT� *� NEVER�ACTUALLY�
SAW�THIS� IN� THE�MANUAL�

5HE� REASON� *� DIDN�T�SEE� IT� IS�ALSO�
SIMPLE�� �IT�S�NOT�ACTUALLY�THERE�� -ET�S�
SEE� ���� YUP
� THERE�S�MENTION�OF�
SOMETHING� FAMILIAR�ON� PAGE� ���

*N� THE�PARAGRAPH�ABOUT�CHANGING�
THE�CURRENT�DRIVE� IT�SAYS�SOMETHING�
ABOUT�A� ROW�OF�BUTTONS� FOR�EACH�
DRIVE��8RONG��5HE�PROGRAMMERS� MUST�
HAVE�CHANGED� THEIR�MINDS�BECAUSE
�
IN� ORDER�TO� BRING� UP�THE�SELECTIONS
�
YOU�MUST�PRESS� THE� RIGHT�BUTTON��5HEN
�
ONCE�YOU�VE�SELECTED�YOUR�DISK�AND�
DIRECTORY
� SIMPLY�CLICK�ON� THE�4ET%IR�
BUTTON� AND� THIS�DIRECTORY�WILL� POP�UP�
EVERY�TIME�

*T�S�SO�SIMPLE�EVEN� MY�PET�MOUSE�
COULD� DO� IT�� 	0,
� SO�HIS� PAWS�ARE�TOO�
SMALL� TO�MOVE� THE�"MIGA�MOUSE
� BUT�
YOU� GET�THE�GIST�


5HE�SECOND�WAY�OF�USING� THE�
RIGHT�BUTTON� IS� FOR�SELECTING� TEXT� IN� THE�
PROGRAM�� *N� A� NORMAL�WORD�
PROCESSING�OR� TEXT�EDITING� PROGRAM
�
YOU� CAN� USE� THE� LEFT�MOUSE�BUTTON� TO�
STROKE�A� HIGHLIGHT�AROUND� THE� TEXT�YOU�
WANT�TO�MARK
� THEN�CUT
� PASTE�AND�
COPY� IT�AROUND� THE�CURRENT�AND�OTHER�
DOCUMENTS�� *N�".04� THE� RIGHT�BUTTON�
PERFORMS� THIS� FUNCTION�

0,�FOLKS
� LET�S�GIVE� IT�A�GO�� �LOAD�
A� PROGRAM
� THEN� PUT�THE� POINTER�ON�
THE� FIRST�CHARACTER�OF�THE� LISTING�� 1RESS�
THE� RIGHT�BUTTON�AND�MOVE�THE�MOUSE�
DOWN��:OU�VE� JUST�SELECTED�A� BLOCK�
THAT�CAN� BE�CUT�AND� PASTED
�AND�EVEN�
SAVED�OFF�AS�"4$**� TEXT�USING� THE�
#LOCK�.ENU�S�"4$**� 4AVE�OPTION��
)OORAH�� *T�S�QUITE�STAGGERING�WHAT�
YOU� CAN�DO�WHEN�YOU� PUT�YOUR�
MOUSE� TO� IT�

%&.0�$03/&3

.ADNESS� 8EEK�BY�4YNTEX� IS� THE�
LATEST�DEMO�TO�COME�FROM� 'RANCE
�
AND� IT�S�A� REAL� KILLER�

*T�S�A�MEGADEMO
� JUST� LIKE� THE�BIG�
DEMOS�FROM� THE�ASSEMBLY�CODERS�THAT�
YOU� FIND� IN� THE�PUBLIC�DOMAIN
� AND� IT�
COVERS� TWO�DISKS�WITH� THE�VERY�BEST� IN�
".04�SOUND�AND�GRAPHICS�

5HE�PROGRAM� HAS�A� INTRO
� LIKE�ALL�
DEMOS
� AND�A� CHOOSER�WHICH� ALLOWS

1ABL�FHGMA�-ABE�0HNMA�EHHDL�BGMH�
H;C><M�<HGMKHE�PBMA�MA>�FHNL>�:G=�
MA>�CHRLMB<D��-ENL�:�EHHD�:M�MA>�
?BKLM�>O>K��*,0�F>@:=>FH
YOU� TO� USE� THE� JOYSTICK�TO�CHOOSE�
WHICH� PART�OF�THE�DEMO�YOU�WANT�TO�
SEE�� "S�WELL� AS�A� LARGE� LOGO�
WHIZZING�AROUND� THE� SCREEN�AND�ALL�
THAT�KIND�OF�STUFF
� THERE�S�ALSO�A�
STUNNING�EXAMPLE�OF�HOW�TO� PROGRAM�
COPPER�PLASMA� USING�".04�� 1LASMA�
IS�A� VERY�SMOOTH� SHADED�AND� RIPPLING�
COLOUR�GRAPHICS�EFFECT
� AND�".04� IS�
THE�ONLY�WAY�YOU� CAN�GET� IT�OUTSIDE�OF�
$�OR�ASSEMBLER�� �AT� LEAST�AT�THIS� KIND�
OF�SPEED�� "� LOVELY�EFFECT�AND� ONE�
WELL�WORTH� SEEING��5HE�PROGRAM� IS�
HARD� TO�GET� INTO�AND� READ
� BECAUSE�
IT�S�TOO� LARGE� TO� UNFOLD� THE�PROCEDURES�
*� THINK
� BUT�THE�EFFECT� IS�CHARMING�� "S�
SOON�AS� *�VE� TAKEN� THE� THING� APART
� *�LL�
LET�YOU� KNOW�HOW� IT�S�DONE�� *N� THE�
MEANTIME
� GET�HOLD�OF�A�COPY�OF�THE�
DEMO�AND�CHECK� IT�OUT�� *�M� SURE�YOU�
WON�T�BE�AT�ALL� DISAPPOINTED�

:OU�CAN�GET�THE� TWO�DISK�
.ADNESS� 8EEK�DEMO� FROM� THE�
".04�1%� -IBRARY�AT�_�����PER�DISK
�
BUT�DON�T�FORGET�THAT�YOU�LL� NEED� ��.B�
OF�3".�TO� RUN� IT��+UST�ASK�FOR�DISK�
NUMBERS�����AND����
� AND�4ANDRA�
WILL� KNOW�WHAT�YOU�WANT�

. 07 */( � &91&3*&/$&

:OU� INTERACT�WITH�".04� PROGRAMS�
USING� THE� KEYBOARD
� MOUSE�AND�
JOYSTICK�AND
� ALTHOUGH� THE�KEYBOARD�
IS�EASY� 	IF�YOU� KNOW�#ASIC

� GETTING�
THE�COMPUTER�TO�UNDERSTAND�WHAT�YOU�
WANT�USING� THE�MOUSE�AND� KEYBOARD�
IS� HARDER�TO�MASTER�� 6NTIL� NOW�THAT� IS�

)IDE� IS� THE� FIRST�COMMAND� THAT�
SPRINGS� TO�MIND��5HIS�COMMAND�
ACTUALLY�HIDES�THE�MOUSE�POINTER�� 5HE�
REASONS�YOU�WOULD�WANT�TO�DO� THIS�
ARE�MANIFOLD
� BUT�MOSTLY� IT�S� TO� FREE�
THE�SCREEN� FOR�A� STONKING� GOOD�
PICTURE�AND� TO�AVOID�GIVING� THE�USER�
THE�DISTRACTION�OF�WANTING� TO�CLICK�ON�
SOMETHING�� 5O�GET�THE� POINTER�BACK�
AFTERWARDS
� YOU�SIMPLY�NEED� TO�DO�A�
4HOW�COMMAND�

4O
� A� TYPICAL� STRUCTURE�WOULD�GO�
LIKE� THIS�

4 B Q D D M � 0ODM� � 
 � � � 
� � � 
� 
) H Q D R �
�9+.��00� � G H Q D R ? O H B S T Q D ? G D Q D � �
�3./
&+3>��/C�

#29A

4A:M�BL��*,0�

".04�IS�POWERFUL�VERSION�OF�THE�
#ASIC�PROGRAMMING�LANGUAGE�WITH�
A�LOT�OF�FEATURES�FOR�SOUND�AND�
GRAPHICS�BUILT�IN��"LL�YOU�HAVE�TO�DO�
IS�CREATE�SOUND�SAMPLES�AND�MUSIC�
SCORES�USING�A�TRACKER�PROGRAM�
	SUCH�AS�.&%�OR�0HNG=MK:<D>K

�AND�
GRAPHICS�IN�A�PAINT�PROGRAM�	SUCH�
AS�!-:BGM�HK�!B@B-:BGM�
�AND�".04�
ENABLES�YOU�TO�CREATE�PROFESSIONAL��
LOOKING�PROGRAMS�

4A:M�LHKM�H ?�MABG@L�<:G� &�
IKH@K:F �BG��*,0�

"NYTHING
�FROM�A�DEMO�WITH�
MOVING�COPPER�BARS
�SCROLLING�
MESSAGES�AND�BOUNCING�BOB�
GRAPHICS
�TO�A�GAME
�OR�A�SERIOUS�
PROGRAM�SUCH�AS�A�DATABASE�

&L�BM�=B??B<NEM�MH�E>:KG��

#ASIC�STANDS�FOR�#EGINNERS�"LLd
PURPOSE�4YMBOLIC�*NSTRUCTION�$ODE
�
AND�IT�IS�VERY�EASY�TO�LEARN�AS�MOST�
OF�THE�COMMANDS�ARE�&NGLISH�
13*/5�MEANS�WRITE�WORDS�ON�THE�
SCREEN
�*/165�GETS�INPUT�FROM�THE�
KEYBOARD�AND�8"*5�,&:�WAITS�FOR�
A�KEY�TO�BE�PRESSED��&ASY�

 :G�IKH@K:FL�;>�KNG�PBMAHNM�
MA>�F:BG��*,0�IKH@K:F �LH �&�
<:G�@BO>�MA>F�:P :R �MH�
?KB>G=L
�H K�K>E>:L>�MA>F�BG�MA>�
IN;EB<�=HF:BG�

".04�HAS�A�COMPANION�PROGRAM�
FOR�THIS�CALLED�3".04
�WHICH�
ENABLES�PROGRAMS�WRITTEN�IN�".04�
TO�BE�PUT�ON�A�SELF�BOOTING�DISK�FOR�
DISTRIBUTION�WITHOUT�THE�MAIN�
PROGRAM��&VERYTHING�YOU�PUT�INTO�
THE�PROGRAM�CAN�BE�REPRODUCED�BY�
3".04
�SO�YES�YOU�W ILL�BE�ABLE�TO�
CREATE�PROGRAMS�AND�DEMOS�TO�GIVE�
AWAY�OR�SELL�

".*("�4)011&3�o �*446&���o �"6(645� ����



	%ON�T�FORGET�THAT�YOU� NEED�TO�USE�A�
4CREEN�0PEN� BEFORE�YOU� CAN� LOAD�AN�
*''� PICTURE�� *F�YOU�DON�T
�YOU�LL� GET�A�
�$AN�T�FIT�THE� PICTURE� IN� THE�SCREEN���
TYPE�MESSAGE�


*T�S�A�GOOD� THING� TO�)IDE�YOUR�
POINTER�ON� MAIN� TITLE� PICTURES�AND�
PRINT�A� �1RESS�"NY�,EY�� PROMPT�ON� THE�
PICTURE� TO�MAKE�PEOPLE� TRIGGER�THE�
8AIT�,EY�COMMAND� TO�CARRY�ON�

5HE�NEXT�MOUSE�COMMAND� IS�
$HANGE�.OUSE��5HIS�ALLOWS�YOU� TO�
ALTER�THE�SHAPE�OF�THE�MOUSE� POINTER�
TO�A� PRESET�DESIGN
� OR�EVEN�ONE�OF�
YOUR�OWN��:OU�CAN�OTHERWISE�DO�THIS�
IN� �SYSTEM�CONFIGURATION�� AND� LOAD� IT�
ON� TO�YOUR�3".04�DISK
� BUT�$HANGE�
.OUSE� IS�AN� ELEGANT�WAY�TO�DO� THE�
SAME�THING� FROM�WITHIN�".04�

5HE�WAY�YOU�USE� THIS�HANDY�
COMMAND� IS� LIKE� THIS�

$G@MFD� .NTRD� �

WHERE�THE� �� COULD� BE�EITHER� �
� ��OR�
���5HE�PRESET�POINTER�SHAPES�ARE�

�� FOR�A� NORMAL� POINTER
�� FOR�A� CROSSHAIR
� � FOR�A�MOUSE�CLOCK
"ND� IF�YOU�CHOOSE�A��
� THEN� THE�
MOUSE�POINTER�WILL� BE�TAKEN� FROM�
YOUR�SPRITE�BANK�

*T�S� NOT�ACTUALLY�THAT�SIMPLE�
THOUGH
� AS� THE�SPRITE�NUMBER� IS�
DERIVED�BY�SUBTRACTING� �� FROM� THE�
NUMBER�GIVEN
� SO�

$G@MFD� .NTRD� �

GIVES�YOU�SPRITE� �� OF�THE�CURRENT�
BANK
�WHILE�
$G@MFD� .NTRD� �

GIVES�YOU�SPRITE��
� AND� SO�ON�
".04� IS� REALLY�GOOD�AT�

SIMPLIFYING� THE� READING�OF�HARDWARE�
4O�FOR� READING
� IF�A�MOUSE�BUTTON� HAS�
BEEN� PRESSED
� YOU� JUST�USE�EITHER�THE�
.OUSE�,EY�OR�.OUSE�$LICK�
COMMANDS�� "ND� TO�SET�OR� READ� THE�
POSITION� OF�THE�MOUSE�POINTER�ON�
SCREEN�YOU� CAN� USE�THE�MUCH�MORE�
SIMPLE�9�.OUSE�OR�:�.OUSE�
INSTRUCTIONS�� 	.UCH� MORE�SIMPLE�THAN�
#ASIC�ORDINAIRE
� THAT� IS�
� "ND� FINALLY
�
YOU� CAN� LIMIT�THE�MOUSE�TO�CERTAIN�
AREAS�OF�THE�SCREEN�WITH� THE� -IMIT�
.OUSE�COMMAND�� )ERE� IS�A�SHORT�
PROGRAM�WITH�EXAMPLES�OF�THESE�
COMMANDS� FOR�YOU� TO� TRY�

1 Q H M S � �.NTRD� O N H M S D Q � NM�
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5HE� JOYSTICK
� IS� READ� IN�A�SIMILAR�NOd
NONSENSE�WAY��5HE�+OY�COMMAND�
RETURNS�A� FIGURE� TELLING�YOU�WHAT�STATE�
THE� JOYSTICK�IS� IN��5AKE�A� LOOK�AT�THE�
SEGMENT�OF�CODE� IMMEDIATELY�BELOW�

3DL� + N X R S H B J � CDLN� BN C D

"LTHOUGH�THIS�REQUIRES�YOU� TO�SET�UP�
%*.�STATEMENTS
�YOU�CAN� READ�
JOYSTICK�PORT� �� AND� PASS� THE�
INFORMATION� TO�A� SPRITE� 	OR� IN� THIS�CASE�
A� #OB
�MOVE�COMMAND� TO�SHIFT�THE�
THING� AROUND� THE� SCREEN�

"S�WELL� AS�USING� THE�
COMPREHENSIVE�+OY�COMMAND
�YOU�
CAN� LOOK�AT�EACH�DIRECTION� SINGLY�WITH�
THE�+UP
�+DOWN
�+LEFT�AND�+RIGHT�
COMMANDS
� ALONG�WITH� 'IRE�TO�CHECK�
THE�MOUSE�BUTTON�

%N
* E � + K D E S 	�
� 5GDM� 1 QHM S� �-DES�
* E � + Q H F G S 	�
� 5GDM� 1 QHM S� b3HFGS��
* E � + T O 	 K 
 � 5 GDM � 1 Q H M S � �6O��
* E � +CNVM	K
� 5GDM� 1 Q HM S � �%NVM��
* E � ' HQD C 
 � 5GDM� 1 QHM S� ���'*3&����

-NNO

1DH@�OJ�BJ
*N� THE�NEXT� ISSUE� *�LL� BE�DOING�A�
BEGINNERS�� TUTORIAL� ON�"."-�� �ONE�OF�
THE�MORE�POWERFUL� ASPECTS�OF�".04
� �AND�THE�MONTH�AFTER� THAT� *�LL� TALK�
ABOUT�HOW�TO�PASS�THIS�CONTROL�
INFORMATION� TO�A� SPRITE
� THEN�YOU�LL� BE�
ABLE�TO�ANIMATE�AND� SHIFT�STUFF�AROUND�
THE�SCREEN� TO�YOUR�HEART�S�CONTENT�� *N�
THE�MEANTIME
�"BYSSINIA
�F � L
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1UT�SIMPLY
�THE�PROCESS�OF�
FORMATTING�A�DISK�PREPARES�IT�FOR�
USE�WITH�A�SPECIFIC�COMPUTER��*T�
DIVIDES�THE�DISK�INTO�HUNDREDS�OF�
NUMBERED�SEGMENTS�CALLED�
SECTORS
�WHICH�ARE�USED�TO�STORE�
THE�DATA��%ISKS�ARE�DIVIDED�UP�TO�
MAKE�MORE�EFFICIENT�USE�OF�THE�
SPACE�AVAILABLE�AND�MAINTAIN�A�
REASONABLE�SPEED�

5HE�PROCESS�TAKES�PLACE�IN�
TWO�DISTINCT�PHASES�ON�THE�
"MIGA��FIRST
�EACH�TRACK�IS�
DIVIDED�INTO���� SECTORS
�EACH�
CAPABLE�OF�STORING�����BYTES�OF�
INFORMATION��5HIS�GIVES� �����
SECTORS�ON�A�DISK
�WHICH�MAKES�
���,�OF�SPACE�AVAILABLE��/EXT
�
DURING�THE�INITIALISING�PHASE
�THE�
DISK�IS�PREPARED�FOR�"MIGA%04��
5HIS�PROCESS�RESERVES�FOUR�SECTORS�
FOR�PRIVATE�SYSTEM�USE��TWO�FOR�
THE�BOOT�SECTORS�USED�BY�BOOT�
DISKS
�ONE�FOR�THE�ROOT�BLOCK�AS�
USED�BY�THE�ROOT�DIRECTORY�AND�
ONE�FOR�THE�BITMAP�� �A�MAP�OF�
FREE�SECTORS��5HE�BITMAP�IS�
SIMILAR�TO�THE�'"5�	'ILE�"LLOCATION�
5ABLE
�FOUND�IN�OTHER�VERSIONS�OF�
%04�	 .4�%04�ETC
�BUT�IS�FAR�
MORE�EFFICIENT�

4A:M�=H>L�+!,0�F>:G�
*T�REFERS�TO�A�DISK�THAT�HAS�BEEN�
FORMATTED�BY�THE�"MIGA
�BUT�HAS�
NOT�BEEN�INITIALISED�FOR�USE�WITH

>JIODIP@?�JI� K<B@���

ISKS�GO�WRONG�� �THIS� IS�A�
FACT�OF� LIFE�� )OWEVER
�
MISTAKES�CAN� BE�MADE�
AND� THERE�ARE� TIMES�WHEN�

A� COPY�OF�A� FILE� IS�EITHER� LOCKED� UP� IN�
AN�ARCHIVE�SOMEWHERE�OR
� PERISH� THE�
THOUGHT
� A� UNIQUE�ORIGINAL��5HE� LATTER�
CAN� HAPPEN�WHEN� THE�"MIGA
� FOR�
REASONS� KNOWN� ONLY�TO� ITSELF� 	OR�THE�
LOCAL�ELECTRICITY�BOARD

� DECIDES� TO�
CRASH�DURING�A� SAVE�OPERATION��:OU�
SHOULD� USE�%*4,%0$503�AS� SOON�AS�
A� DISK�STARTS� TO�SHOW�ANY�SIGNS�OF�
GETTING� CRABBY�� "�TYPICAL� EXAMPLE�
WOULD� BE�A� REQUESTER�STATING�

,&:� �MM�� H M U @ K H C 
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"LTHOUGH� MUCH� MALIGNED� BY�SOME
�
"MIGA%04�OFFERS�A� SIMPLE�COMMAND�
THAT�CAN�EVEN� SALVAGE�DISKS�WHEN�
THEY�HAVE�BEEN� PARTIALLY�FORMATTED� � �
IE
�WITH� '03."5�4�26*$,�OPTION��
5HE� SYNTAX�COULD� NOT�BE�SIMPLER�

����#��
�$
"�.0��� �� 03B�.3=5�38�.<3@/�
�

8HEN� %*4,%0$503�COMPLETES
� AND�
IT�CAN� TAKE�QUITE�SOME�TIME
� IT�WILL� ASK�
YOU� TO�COPY�FILES�TO�ANOTHER�DISK�AND�
REFORMAT�THIS�ONE��5AKE�THE�ADVICE�

)<NO�?DO>C�?J>OJM
#EFORE� READING� FURTHER
� A� FEW�
CAUTIONS�� %*4,%0$503�SHOULD�ONLY�
BE�USED�AS�A� LAST�RESORT�� � IT� IS�MEANT�
FOR�SINGLE�DRIVE�MACHINES�AND�
THEREFORE�CANNOT�TAKE�ADVANTAGE�OF�A�
SECOND�DRIVE�� 5HIS� IMPLIES� IT�HAS� TO�
WORK�ON� THE�BROKEN� DISK�� "ND� IF�
ANYTHING� SHOULD� HAPPEN
� POOFL� 5HERE�
ARE�SOME�MORE�EFFECTIVE�DISK�SALVAGE�
UTILITIES�AROUND� FOR�THOSE� LUCKY�
ENOUGH� TO�OWN� TWO�DRIVES�� 0NE�OF�
THE� BEST
� %AVE�)AYNIE�S�EXCELLENT�
%*4,4"-7
� IS�AVAILABLE� FROM� MOST�
GOOD� PUBLIC�DOMAIN� LIBRARIES�

"LSO
� %*4,%0$503�SHOULD� BE�
USED�WITH�EXTREME�CAUTION� ON� ''4�
DISKS�� 'OR�MOST�USERS
� THIS�DISK� TYPE�
WILL� BE�A� HARD� DISK�AND� IT� IS�VITAL� TO�
ENSURE� THE�%045:1&� KEYWORD� IN� THE�
.OUNTLIST� 	IN� THE�%&74�� DIRECTORY
� IS

CORRECTLY�SET�TO��X���'����� 	THAT�S�
"4$**� FOR�%04�
�

/EVER�USE� THE�%*4,%0$503�ON�
A� HARD�DISK�OR�OTHER�''4�DISK�UNLESS�
YOU� HAVE�CHECKED� THE� %045:1&��5HE�
STRUCTURE�OF�THE�DATA� BLOCKS� IS�
DIFFERENT�UNDER�''4�� �%*4,%0$503�
WILL� THINK�THEY�ARE�BAD� BLOCKS�AND�
PROBABLY�DELETE� THEM�

�%*4,%0$503�IS�THE�"MIGA%04�
EQUIVALENT�OF�AN�AMBULANCE�� *�LL�
SHOW�YOU�HOW�TO�CALL�IT�SO�IT�GETS�
THERE�IN�TIME��

.ARK�4MIDDY

o � "55&/5*0/��4OME�FILE � IN�
DIRECTORY��NAME�� IS�
UNREADABLE�AND�HAS� BEEN�
DELETED�

"�FILE� IN� SUB�DIRECTORY��NAME�� HAS�
BEEN� SO� TOTALLY�CORRUPTED� THAT� IT� IS�
NOW�TOTALLY�UNREADABLE�AND�EVEN�
%*4,%0$503�CAN�T�FIND�OUT�WHAT� IT�
WAS�CALLED�� 'ILES� IN� THIS�STATE�CAN�T�BE

\"M _ I�A4 HEN
I � 4:4�� �
I � 4:4��
L ��SYS ���
� � 4:4�� � D I R � D F# �
I � 4 : 4 � � � D I S K D O C �
% I S K � % O C T O R � 7 * � �
* N S E R T � D IS K � TO �
) A RD � E R R O R � 5 RA C �
) A RD � E R R O R � 5 R A C �
)A L�D � E R R O R � 5 RA E �
3 E A D IN G � C Y L I N D E �
0 P E R A T I O N � C O U P � �
Y O U � S H O U L D � OOPV �
�����
� � �
� � �
� � ����
� � �
� � �
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"�FAM ILIAR�DOCTORkS�NOTE�FOR�THOSE�OF�YOU�SUFFERING�FROM �FLOPPY�DISK �
FAILURE�� �OUR�OFFICE�D ISK�LOST�THREE�TRACKS�WHEN�WE�ATTACKED� IT�W ITH�A�#IRO�

5HE�FOLLOWING�ERRORS�AND�
MESSAGES�MAY�BE�GENERATED� BY�
%*4,%0$503��5HESE�ARE�ARRANGED�
IN� ALPHABETICAL� ORDER�FOR�QUICK

�4OME�@:F>�=BLDL�
LAHP�NI�:L�
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REFERENCE�� :OU� MAY
� THEREFORE
� HAVE�
TO� READ� THE�SECTION�MORE�THAN�ONCE� TO�
GRASP� THE�MEANING�OF�SOME�ERRORS��
,EEP�THIS� LIST�HANDY�AS�YOU�MIGHT�
NE?D� IT�SOMEDAY�

SALVAGED�AND� ARE� THEREFORE�
DISCARDED� BY�THE� PROGRAM�

o � #LOCK�ZERO�FA ILED � TO �FO RM A T
� �4ORRY�

*N�VERY�DIRE�CIRCUMSTANCES�TRACK���
MAY�FAIL� TO� FORMAT
�WHICH�MEANS�
YOU�VE�GOT�A� SERIOUSLY�DAMAGED�DISK��
*F�THIS� HAPPENS
� THE�DISK� IS� PROBABLY�
BEYOND� SAVING� 	BY�%*4,%0$503�AT�
ANY� RATE
�� #LOCK�ZERO�CONTAINS�VITAL�
INFORMATION� USED� BY�"MIGA%04
�
SUCH�AS� THE�DISK�TYPE�� *F�THIS�CANNOT�
BE� RE�CONSTITUTED
� THE�DISK�WILL� BE�
UNREADABLE�� %*4,%0$503�
TERMINATES� IF� THIS�ERROR�OCCURS�� *F�THIS�
HAPPENS
� TEST�FORMAT�A� BLANK�DISK�ON�
THE�SAME�DRIVE�TO�MAKE�SURE�THE�DRIVE�
OR�HARDWARE� IS� NOT�AT�FAULT�BEFORE�
TRYING�ON�ANOTHER�DRIVE�

=IHNCHO?>� IH� J;A?���
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"MIGA%04��4UCH�
DISKS�CANNOT�BE�
USED�BY�"MIGA%04
�

ALTHOUGH�%*4,%0$503�CAN�
RECOVER�THEM�IF�THEY�WERE�
ORIGINALLY�"MIGA%04�DISKS�
4OME�COMMERCIAL�	GAME
�DISKS�
SHOW�UP�AS�/%04�� �DO�NOT�TRY�TO�
RECOVER�THEM�

%HP�FN<A� BG?HKF:MBHG�<:G� &�
?BM�HG�:�=BLD�

)OW�LONG�IS�A�PIECE�OF�STRING �
��;HNM�:L�E:K@>�:L�:�M:;E>���>=���
5HE�ABSOLUTE�LIMIT�IS����,
�BUT�
SOME�OF�THAT�IS�USED�BY�
"MIGA%04��'OR�INSTANCE
�EVERY�
DIRECTORY�YOU�CREATE�GRABS�����
BYTES�AND�EVERY�FILE�CREATED�
GRABS�AT�LEAST��
����BYTES������
BYTES�OF�USER�DATA�ARE�STORED�IN�
EACH�DATA�BLOCK�BUT
�BECAUSE�OF�
THE�WAY�"MIGA%04�WORKS
�YOU�
CANNOT�STORE�����X � �
����	���,
�
OF�DATA��5HE�PRACTICAL� LIMIT�IS�
CLOSER�TO����,��-OOK�AT�IT�
ANOTHER�WAY��IF�YOU�CREATED�
�
����DIRECTORIES
�YOU�WOULD�
HAVE�USED����,�OF�STORE��*T�
DEPENDS�ENTIRELY�ON�THE�TYPE�OF�
DATA�YOU�ARE�STORING��-OTS�OF�LITTLE�
FILES�TAKE�UP�MORE�ROOM�THAN�A�
SINGLE�LARGE�ONE�

>JIODIP@?� AMJH� K<B@� ��

o � $ANNOT�W RITE � ROO T�B LOCK�� �
4ORRY�

5HIS� IS�A� FATAL� ERROR�AS� FAR�AS�
%*4,%0$503� IS�CONCERNED�� � IT�
CANNOT�RECREATE� THE�DISKS� ROOT�BLOCK
�
FROM�WHICH�ALL�OTHER�FILES�ARE� FOUND��
-IKE�THE� BLOCK�ZERO�FORMATTING� ERROR�
	ABOVE
� THIS�DOES�NOT�SPELL� TOTAL� DOOM�
IF�YOU� HAVE�%*4,4"-7�OR�SOMETHING�
SIMILAR�� 4EE�NOTE� FOR�� #LOCK�ZERO�
FAILED� TO�FORMAT�� �4ORRY�

o � %EVICE� �NAME�� NOT�FOUND
5HE�DEVICE� �NAME�� COULD� NOT�BE�
FOUND� OR�DOES�NOT�EXIST�� 5HIS� IS�
USUALLY�CAUSED� BY�A� TYPO��"RE�YOU�
SURE� THAT�YOU�HAVE�ENTERED� THE�DEVICE�
NAME�CORRECTLY 

( 05� " � 130#-&. �+ 0 ) /  

*F�YOU�ARE�BOGGED�DOWN�WITH�
ANY�ASPECT�OF�"MIGA%04�
WHATSOEVER
�DROP�A�LINE�DETAILING�
YOUR�CONUNDRUM�TO��.ARK�
4MIDDY
��FB@:�0AHII>K
����
.ONMOUTH�4TREET
�#ATH�#"��
�#8��*�LL�DO�MY�BEST�TO�LOSE�IT�ON�
MY�DESK�� �ER
�FIGURE�OUT�AN�
ANSWER��4ORRY
�NO�PERSONAL�
CORRESPONDENCE�CAN�BE�ENTERED�
INTO��	5HANKS�FOR�THE�3OSES
�
+OYCE�
�%ESPERATE�PEOPLE
�WITH�
NO�REGARD�FOR�TELEPHONE�BILLS
�CAN�
&.AIL�ME�ON�$*9��4.*%0*%��OR�
FIND�ME�LURKING�IN�THE��FB@:�
0AHII>K�CONFERENCE�

o � %ISK�%OCTOR�CANNOT�BE� RUN�
IN� THE� BACKGROUND

%*4,%0$503� IS�AN� INTERACTIVE�
COMMAND�AND� RUNNING� IT� IN� THE�
BACKGROUND�WOULD� BE�SILLY�� *F�YOU�
MUST�MULTI�TASK� IT
� OPEN�ANOTHER�4HELL�
WINDOW�OR�USE�THE�SCRIPT�BELOW�

o � %ISK�MUST�BE�W RITE �ENABLED
%*4,%0$503�WANTS� TO�WRITE�ALL� OVER�
THE�SOURCE�DISK�� �THAT�S� THE�WAY� IT�
WORKS�� 'IRST�MAKE�SURE�YOU� ARE�
DOCTORING� THE� RIGHT�DISK
� THEN�CLOSE�
THE�WRITE�ENABLE�SHUTTER�

o � %ISK�TYPE�MISMATCH�� �
FO RM A TTING � B LOCK�ZERO

5HE�DISK� *%� IS�SOMETHING�"MIGA%04�
DOESN�T� RECOGNISE�OR� IS� NOT�WHAT� IT� IS�
SUPPOSED� TO�BE�� %*4,%0$503�WILL�
ATTEMPT�TO�SALVAGE� THE�DISK� FROM�
SCRATCH��5HIS�SORT�OF�DAMAGE� IS� TYPICAL�
OF�VIRUS� INFECTION�

o � %ELETE�CORRUPT�FILES� IN�D IR �
�NAME� 

%*4,%0$503� HAS� FOUND�SOME�
DODGY�FILES� IN� THE�SUB�DIRECTORY�
�NAME���:OU� HAVE�THE�CHANCE� TO�
LEAVE� THEM� UNTOUCHED�OR�GET�RID�OF

THEM��$OMMAND� FILES�SHOULD� BE�
DISCARDED�� � IT� IS� UNLIKELY�THEY�WILL�
WORK�AGAIN�� %ATA� 	TEXT
� PICTURE�AND�
SOUND
� FILES�MAY�BE� RECOVERABLE�AND�
CAN� BE� LEFT�FOR� LATER�EXAMINATION�� :OU�
MUST�ENTER�:�OR�/�AT�THIS� PROMPT�TO�
ALLOW�%ISK%OCTOR�TO�CONTINUE�� *F�
�NAME�� IS�A� COMMAND�DIRECTORY
�
SUCH�AS�$
� 4YSTEM
� %&74�AND�SO�ON
�
THESE�FILES�MUST�BE�DISCARDED�

o � &RROR�� 6NABLE�TO �ACCESS�D ISK
5HIS� IS� JUST�ANOTHER�WAY�OF�SAYING��
�&XCUSE�ME
� BUT�YOU� FORGOT�TO� PUT�A�
DISK� IN� � � JUST�THOUGHT�YOU�D� LIKE�TO�
KNOW� ����

o � 'AILED� TO � READ� KEY � �NN�
#LOCK��NN��COULD� NOT�BE� READ� � �THIS�
IS� PROBABLY�DUE�TO�A� HARD�ERROR�ON�
THE�DISK�DETECTED�DURING� THE�SCAN�

o � 'AILED� TO � REW RITE �KEY ��NN�
#LOCK��NN�� COULD� NOT�BE� REWRITTEN� TO�
THE�DISK�� 5HE�MOST�LIKELY�CAUSE�IS�A�
PHYSICAL� ERROR�ON� THE�DISK�

o � )ARD�E RRO R�TRACK ��NN�
5RACK��NN��APPEARS� TO�BE�PHYSICALLY�
DAMAGED� IN� SOME�WAY�� 3ECOVERY�
FROM� THIS� IS� NOT�GENERALLY�POSSIBLE� IN�
%*4,%0$503�� %ATA�STORED� IN� THE�
AFFECTED� BLOCK� IS� LOST�

o � *NSERTING� D IR��NAME�
4UB�DIRECTORY��NAME�� HAS�BEEN�
SALVAGED�AND� IS� NOW�BEING� PLACED� IN�
THE� ROOT�DIRECTORY�

o � *NSERTING�FILE � �NAME�
'ILE��NAME�� HAS�BEEN� RECOVERED�AND�
IS� NOW�BEING� PLACED� IN� THE� ROOT�
DIRECTORY��5HIS� HAPPENS�WHEN� THE�SUBd
DIRECTORY�THAT��NAME�� BELONGED� TO�
HAS� BEEN�DESTROYED�BY�AN� ERROR�

o � ,EY��NN��O F��NAME�� IS�OUT�
O F�RANGE

5HE�BLOCK��NN�� BELONGING� TO� FILE�
�NAME��EXCEEDS�THE� RANGE�ALLOWED�
FOR�THE�DEVICE�

'OR� INSTANCE
� THERE�ARE� �����
BLOCKS�ON�A� FLOPPY�DISK�AND� EVERY�
SINGLE� BLOCK�MUST�POINT�TO�ONE�OF

THOSE��5HIS� POINTER�ERROR�MAY�BE�
PARTIALLY� RECOVERABLE� IF�%*4,%0$503�
CAN� FIND� SOME�OTHER�FRAGMENTS�OF�THE�
SAME�FILE�

o � ,EY� �NN�� IS� UNREADABLE
5HE�BLOCK�COULD� NOT�BE� READ� � �THIS�
BLOCK�PROBABLY� LIVES� IN�A� SECTOR�WITH�
A� HARD�ERROR�

o � /OT�ENOUGH�MEMORY
%*4,%0$503�DOES� NOT�HAVE�ENOUGH�
MEMORY�TO�OPERATE�� *N� THE�UNLIKELY�
EVENT�OF�THIS�HAPPENING
� SHUT�DOWN�
AS�MANY�PROCESSES�AS�POSSIBLE�OR�TRY

� 2 1 0
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RE�BOOTING� THE�MACHINE�� "�CURIOUS�
BUG� IN� THE�PROGRAM�ALSO�CAUSES� THIS�
ERROR�WHEN� AN� INVALID� DEVICE� NAME� IS�
SPECIFIED�� 1"3�
� 4&3�
� ETC�

o � / OW �COPY�FILES� TO�A� NEW �
D ISK �AND� RE FO RM A T�THIS�D ISK

%O� IT�� 5HIS� IS�%*4,%0$503�S�
HANDSHAKE�� *T�HAS�DONE�ALL� IT�CAN� TO�
SAVE� THE� PATIENT�AND� NOW� LEAVES�YOU�
IN� CHARGE�OF�PICKING� UP�THE� BITS�AND�
SALVAGING�WHAT�YOU�CAN�

o � 1ARENT�KEY �O F� �NN�� IS� �YY� �
WHICH � IS� INVA LID

5HE�BLOCK��NN�� CANNOT�BE�CONNECTED�
TO�THE� LIST�BECAUSE� ITS� PARENT�BLOCK�
�YY�� HAS�BEEN� IRREPARABLY�DAMAGED�
OR� ITS� POINTER� IS�OUTSIDE�THE� RANGE�
ALLOWABLE� FOR�THE�DEVICE� IN� QUESTION�

o � 3EPLACING�D IR� �NAME�
5HE�SUB�DIRECTORY��NAME�� HAS�BEEN�
UNAFFECTED� BY�ANY�ERRORS�PRESENT�ON�
THE�DISK�AND� IT� IS� BEING� REINSTATED�
WHERE� IT�WAS�

'� /$,+ � �201 &+$
# LOCK �� *N� G E N E RA L� TE RM S 
� A � SEC TO R�ON � TH E �D IS K �� 6 NDE R�"M IGA%04 �THE RE �A RE �SEVE RA L�

D IFFE RE N T �B LO C K �TYP E S �� �D E TE RM IN E D � B Y �W H A T � IN FO RM A TIO N � IS�S TO RE D � TH E RE ��" LL�
B LO CKS �A RE �M ADE � FRO M � � � � �B Y TE �SECTORS�A LTH O U G H �O N LY �� � � � BY TES � O F �USER�
D A TA � IS� S TO RE D � IN � TH E �D A TA � B LO CKS � IN � TH E �0'4�� %O� N O T�G E T�TH E � TW O �CON FUSED ��
. O RE � IN FO �ON � TH IS � LA TE R � IN � THE �SERIES�

''4�

,EY�

0'4�

'AST�' ILING � 4YSTEM ��" �M O RE � RECEN T�VE RS IO N � O F �0'4�� 5HE�M A IN � D IFFE RE N CE � IS� TH A T �
� � � � B Y TES �O F � IN FO RM A TIO N � A RE �S TO RE D � IN � M OS T�D A TA � B LO CKS �A N D � TH E �B LO CKS �A RE �
U S U A LLY �CON TIG UOUS �ON � TH E �D IS K �� �N O T�SP READ � A RO U N D � AS� IS� TY P IC A L� IN � TH E �E A R LIE R �
SYSTEM �� 5HE�A D V A N TA G E � IS�M A IN LY �SPEED � AN D � TH E �S LIG H T LY �M O RE �E FFIC IE N T�USE�O F �
A V A ILA B LE � S TO RE �� % A TA � RE D UND AN CY �SU FFE RS � B A D LY �AS �A � RE SU LT��" �D AM AGE D � ''4�
D IS K � IS� IN H E RE N T LY �M O RE �D IF F IC U LT �TO � RE COVE R�TH A N � ONE � FO RM A TTE D � US ING �0'4�

%*4,%0$503�S� NAM E � FO R �A � B LO CK ��. A Y �BE� USED� TO � IN D ICA TE � TH A T �THE �
%*4,%0$503� IS� N O T�SU RE �W H A T �TY P E �O F �B LO C K � IS� B E IN G � SCANNED ��" LSO 
�S OM E TH ING �
USED� TO �OPEN � LOCKS�

0 LD � ' ILING � 4YSTEM ��5HE�O R IG IN A L� SYS TEM � USED� B Y �"M IGA%04 �TO � S TO RE �
IN FO RM A TIO N �ON � D ISKS �� 4 LOW �A ND � C RA N K Y 
� ITS � BES T�FE A TU RE � IS� A � H IG H � DEG REE �O F�
D A TA � RE D UND AN CY �CHA RAC TE R ISED � TY P IC A L LY �B Y �THE �W A Y �%*4,%0$503�CAN�
SA LVA GE �D ISKS �

o � 3EPLACING� FILE � �NAME�
5HE� FILE��NAME�� HAS� BEEN� UNAFFECTED�
BY�ANY�ERRORS�ON� THE�DISK�AND� IT� IS�
BEING� REINSTATED� TO� ITS�ORIGINAL�
POSITION�

o � 3OOT�TRACK�FA ILED � TO�FO RM A T
� �4ORRY�

5HE� ROOT�TRACK� 	��
� UPPER�SIDE
� IS�
WHERE�ALL� THE�MAIN�DIRECTORY�
INFORMATION� LIVES�ON�A�DISK��
%*4,%0$503�HAS� TRIED� TO� FORMAT� IT�
IN� AN� ATTEMPT�TO�PICK�UP� THE�BITS�AND�
FAILED�� *T�CAN�DO�NO�MORE�

o � 6NABLE�TO � READ�D ISK �TYPE �
FO RM A TTING � B LOCK�ZERO

#LOCK�ZERO�CONTAINS�SUCH� INFORMATION�
AS� THE� BOOT�SECTOR�AND� THE�DISK�TYPE�
*F�THIS� INFORMATION� IS�MISSING� BECAUSE�
OF� A� FAULTY�TRACK
� %*4,%0$503� TRIES�
TO� FORMAT� IT�AND� START�OVER�AGAIN�

o � 6NABLE�TO �OPEN�DISK�DEVICE
5HIS�SHOULD� NEVER�HAPPEN�� 5HE�
TRACKDISK�DEVICE� IS�PART�OF�,ICKSTART�
AND�MUST�ALREADY�BE�OPEN� FOR�THE�
DISKS� TO�BE�WORKING�AT�ALL�

o � 6NABLE�TO �W RITE � ROO T�� �
FO RM A TTING � ROO T�TRACK

5HERE� IS�A� READ�WRITE�ERROR�AT�THE

�� ".*("�4)011&3� o �*446&��� o �"6(645� ����



� * & $ � ! , 0

ROOT�TRACK�SO�%*4,%0$503� IS�GOING�
TO� REFORMAT� IT�� 5HE�DISK�WILL� BE�
RENAMED� -AZARUS
� DEMONSTRATING� ITS�
AUTHOR�S�CURIOUS�SENSE�OF�HUMOUR�

o � 6NEXPECTED�END�O F�FILE
0NE�OF�THE� FILES�SCANNED� TURNED� OUT�TO�
BE�SHORTER�THAN� IT�SHOULD�HAVE� BEEN
�
CAUSED� BY�A� LENGTH�ERROR� IN� THE� FILE�S�
HEADER�BLOCK�

5HIS� IS� LIKELY�TO�BE�THE� RESULT�OF�A�
VIRUS�OR
� AS� IS�OFTEN� THE�CASE
� OF�A�
USER�S�MEDDLING�

o � 6NKNOWN�DEVICE��NAME�
:OU� HAVE�SUPPLIED� A�DEVICE��NAME��
WHICH� IS� NOT�ATTACHED� TO� THE�SYSTEM��
1ROBABLY�CAUSED�BY�A� TYPO�� $HECK�
YOU� HAVE�NAMED�THE�DEVICE�CORRECTLY�

o � 8 ARN ING �� 'ILE� �NAME��
CONTAINS� UNREADABLE�DATA

"�BLOCK�OR�BLOCKS�BELONGING� TO�
�NAME��ARE�ON� TRACKS�AFFECTED� BY�AN�
ERROR�ON� THE�DISK�

5HIS� IS� FATAL� IN�MOST�CASES�� %ATA�
FILES�CAN� USUALLY�BE� PARTIALLY

RECOVERED�WHEN�AFFECTED� LIKE�THIS�

o � 8 ARN ING �� -OOP�DETECTED�A T�
FILE � �NAME�

4OME�BLOCK�POINTERS� IN� �NAME�� HAVE�
BECOME�CIRCULAR�� 5HIS�MEANS� THE�
PARENT�BLOCK� 	FOR� INSTANCE
� POINTS�TO�
THE�CHILD� AND� THE�CHILD� POINTS�STRAIGHT�
BACK�AT�ITS� PARENT�"N� ATTEMPT�TO� READ�
THE� FILE�WOULD� RESULT�IN� THE�DISK�HEAD�
CONTINUALLY�THRASHING� BACK�AND� FORTH�
BETWEEN� THE� TWO�

5HE� PROBABLE�CAUSE� IS� INFECTION

OF�THE�DISK�BY�A�VIRUS
� OR� JUST�PLAIN�
OLD� MEDDLING�

o � �NAME�� IS� NOT�A�DEVICE
%*4,%0$503� RECOGNISES� �NAME��
BUT�RECKONS� IT� ISN�T�A� DEVICE�

-JNO�N>MDKODJI
/EXT�MONTH� 	UNLESS�YOU�DEMAND�
OTHERWISE
� *�LL� BE� LOOKING�AT�THE�
STARTUP�SEQUENCE� IN� DETAIL�� 6NTIL� THEN
�
TAKE� TWO�ASPIRIN
� GO� TO� BED�AND� CALL�
ME� IN� THE�MORNING����

� H D B < ! , 0 � * � 0 1 " /  ) � 0 0
%*4,%0$503�CANNOT�NO RM A LLY �BE� RUN� IN� THE�BACKGROUND
�
BU T�THERE� IS�MORE�THAN�ONE�W A Y �TO �SKIN�A�COMMAND��5HIS�
SOLUTION� USES�TW O �TECHNIQUES��AN�A LIAS�AND� A� SCRIPT�

5HE�SCRIPT�W IL L�DO� THE�W O RK �O F�RUNNING� %*4,%0$503�
AND�THE�A LIAS�W ILL� RUN� THE�SCRIPT�� * �L L� SHOW �W H Y �IN�A�
MOMENT�� 'IRST�THOUGH
�THE�NEW �COMMANDS�

"DD� THIS� LINE�TO �THE�4HELL�STARTUP�SCRIPT�	USING�&%�4�4HELL��
STARTUP
�

 +( 1�#."2.0�-$5"+(�5(-#.5�".-�������������#DNF#J>�

%0.,�1 �#DNF#J>

AND� NOW �CREATE�THE�%ISK%OC� SCRIPT�	USING�&%�4�%ISK%OC
�� �
DON �T�ENTER�THE� LINE� NUMBERS�AS� THESE�ARE�FO R� REFERENCE�

�� % (+ 2���

�� #(1*#."2.0�?A.�

�� (%�A<DG
��  1*�� �N@MDJPN�@MMJM�J>>PMM@?�� /M@NN�0@OPMI�OJ�@SDO�

�� $-#"+(

�� $-#(%
��  1*��/M@NN�0@OPMI�OJ�@SDO�

�� $-#"+(

8HEN�YOU� HAVE�DEFINED�THESE
� JUST�CLOSE�THE�4HELL�AND� REd
OPEN� IT�TO �ENSURE�THE�A LIAS� IS�DEFINED�AND�TYPE �%0$503�TO�
GET�STARTED�

5HE�ALIAS�BREAKS�DOWN� LIKE �THIS�
"-*"4�� THE�COMMAND �
%0$503�� THE�NAME�O F�THE�A LIAS

"ND�THE�CLEVER�B IT�

-$5"+(�5(-#.5�".-�������������#DNF#J>�%0.,�1�#DNF#J>�

5HIS�COMMAND�PERFORMS�SEVERAL� FUNCTIONS�A T�ONCE�

o � *T�OPENS�A� NEW �$-*� INDEPENDENT�O F�THE�CURRENT�4HELL� SO�
%*4,%0$503�CAN� BE� RUN� FROM � HERE�

o � *T�DEFINES�A� NEW �W IN D OW �FO R�THE�$-*�� *N� PRACTICE�THIS� IS�
TUCKED�AW AY �IN� THE�TOP� LE FT�O F�THE�SCREEN�W ITH �ENOUGH�
ROOM �FO R �MOST�MESSAGES�TO �BE�D ISP LAYED��5HE� IDEA� IS� TO �
STOP� IT �GETTING� IN�THE�W A Y 
�BU T�YOU�CAN� POSITION� IT�TO �YOU R �
OWN � LIK ING �

'OR�THE�SAKE�O F�BEGINNERS�ON LY 
� HERE�S�A �B RIE F�
EXP LANA TION �O F�W HA T� IT�MEANS�
8 */%08�%EVICE��9 �: �8 ID TH �) E IG H T�/ AM E

%EVICE��$0/��O R�/&8$0/�
9��9 �POSITION��3ANGE���TO ���� � 	5OPAZ���

:��:�POSITION��3ANGE���TO ����� 	1"-
�O R�� �TO� ���� 	/54$
�
8 IDTH ��5HE�W ID TH �O F�THE�W IN D OW �IN� P IXE LS�� �PRACTICAL�
RANGE����TO ����
)EIGHT��5HE�HE IGHT�O F�THE�W IN D OW �IN� P IXE LS�� �PRACTICAL�
RANGE����TO ����

o � *T�STARTS�%*4,%0$503��5HE�COMMAND� IS� RUN� FROM � THE�
SCRIPT�EXP LA INED� BE LOW �USING� THE�'30.�ARGUMENT�

5HE�%ISK%OC�SCRIPT�BREAKS�DOWN�AS�FO LLOW S�

�� 3AISES�THE�FA ILU RE � LEVEL� TO ���� � �BEYOND�ANYTH ING �
GENERATED�BY �"MIGA%04�COMMANDS�� *N�O THER�W ORDS
� THIS�
SCRIPT�CANNOT�BE�STOPPED� BY �ANY�ERRORS�

� � &XECUTES�%*4,%0$503�AND�STARTS�PROCESSING� DRIVE ���� �
YOU �CAN�CHANGE�THIS� TO �ANY �DRIVE �YOU� REQUIRE��5HIS�SCRIPT�
CANNOT�TAKE �PARAMETERS�BECAUSE� IT �IS�EXECUTED� SPECIALLY �
FROM �THE�ALIAS�

� � $HECKS� IF �%*4,%0$503�GENERATED�A� SERIOUS�E RRO R�� 	'OR�
INSTANCE
� IF �THERE� IS� NO�D ISK� IN� THE�TA RGE T�DRIVE �� �DF0�� IN�
THIS�CASE�
�/ O RM A LLY �THE�SCRIPT�W OU LD �G RIND � TO �A� HA LT�A T�
THIS�PO IN T�AND� LEAVE�YOU�A T�THE�$-*� PROMPT
� BU T�THIS�HAS�
A LREADY�BEEN� PREVENTED�A T� LINE� ���4INCE�W E �HAVE�TURNED �
NORMAL�E RRO R�HAND LING �O FF
�W E �MUST�DEAL�W ITH � THIS
�AND �
THA T�S �W H A T�THIS�DOES�� *F�%*4,%0$503�EXITS� NO RM A LLY 
�
CONTROL� SKIPS� TO� LINE�� 
� IF �NO T� IT�PASSES� TO�� ����

�� ����W HERE �THE�E RRO R�MESSAGE� IS�PRIN TED��/OTE�� THE�"4,�
COMMAND� IS�USED� HERE�� *T�PRIN TS�THE�E RRO R�MESSAGE�AND �
WA ITS �FO R �THE�USER�TO � REACT
�G IV ING � HIM �O R�HER�TIME�TO �
STUDY�W H A T�HAS� HAPPENED�

� � 5HIS� LINE�SHUTS�THE�$-*� DOWN�AND�CLOSES� ITS�W INDOW ��
5HIS� IS�THE� REASON�FO R�PAUSING�A T� LINE�� �� � IF �AN�E RRO R�HAD�
OCCURRED�YOU�M IGHT�NOT�GET�TO �SEE� IT�


� 5ERMINATES�THE� *'���&/%*'�CONSTRUCT�OPENED�A T����5HIS� IS�
USED�AS�A�M ARKE R�BY �THE� *'�COMMAND� BUT�IT �MUST�BE�
PRESENT�FO R �THE�SCRIPT�TO�HANDLE�ERRORS�CORRECTLY��$ONTROL�
ON LY �GETS�HERE� I F �%*4,%0$503�TERM INATES�NO RM ALLY �

�� 5HIS�BEHAVES� LIKE � LINE��
�G IV ING �THE�USER�THE�CHANCE�TO �
REACT�TO �ANY �W ARN INGS�O R�MESSAGES�GENERATED� BY �
%*4,%0$503�BEFORE� THE�$-*�W IN D OW �IS� F IN A LLY �CLOSED� ���

� � ����HERE�

".*("�4)011&3�o �*446&��� o �"6(645� ���� �
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"MIGA�"����4CREEN�(EMS��
�� .EG�1ACK������������������������������������������_���
"MIGA�"����4CREEN�(EMS�1ACK���FREE
DISKS��� ���EXTRA�GAMES�PACK��������������_���
"MIGA�"���� �� .EG�$LASS�OF��� �S������ _���
"MIGA�"���� �� .EG�$LASS
OF����S�	'IRST�4TEPS
����������������������������� _���
"MIGA�"�����$OMPUTER����������������������_���
"MIGA�"������� ����4�MONITOR����������_���
"MIGA�"�������1HILIPS�$.�����.,**�_���

41&$*"-�0''&3
"MIGA�"���
����,
� 'LIGHT�OF�
'ANTASY�1ACK����_������

8HILE�STOCKS� LAST

"MIGA�"������57�.OD���.OUSE���
SYSTEM�DISK���MANUALS��������������ONLY� _���

"TARI����45'.�DISCOVERY�PACK
INCLUDES���GAMES�������������������������������� _���
"TARI�����45&�5URBO�1ACK�INCLUDES�BASIC�
4504�AND���GAMES��
+OYSTICK������������������������������������������������ _���
"TARI� �����45&�EXTRA�PACK�INCLUDES�45�
8ORDS
�45�$ALC
�45�#ASIC
�45�(RAPHICS
�
)YPER�1AINT
�4504
� �ST�#ASIC
� 1RINT�
(AME����������������������������������������������������_���

�� .EG������ INTERNAL������������������������������� _��
�� .EG������EXTERNAL������������������������������ _��
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".*("�"5"3*�%3*7&4

4)08300.�
NODM��

.NM���' QH
�������
����
4 @ ST QC @X
�������	����

."*-03%&3
$NMRTL @AKDR

���
�
)@QCV@QD
�����
�%���&�

�+� (��"�����

"$$&4403*&4
���,�3AM���CLOCK����������������� _��
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1HILIPS�$.�����.,�**�$OLOUR
.ONITOR��� '3&&�-EAD����� ��_���
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1ANASONIC�,91����� ������������ ��_���
$ITIZEN� ���%������������������� ��_���
$ITIZEN�4WIFT������$OLOUR�6PGRADE

��_���
$ITIZEN�4WIFT�����$OLOUR�6PGRADE

�_���
&PSON�-9�������������������������� �_���
&PSON�-2����	���P IN
������������ �_���

-"4&3�*/,+&5
13*/5&34

1-&"4&�$"--�'03�13*$&4

4"�*201��"�*�!
%UE�TO�MASSIVE�BULK�BUYING�AND�LOW�COST�ADVERTISING�
WE�CAN�OFFER�YOU�HIGH�QUALITY�&UROPEAN�MANUFACTURED�

DISKS�AT�THESE�EXTREMELY�LOW�PRICES
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4 6 1 3 ". 0 % & . � � � � � ; *
LEADS�CAN� BE�BOUGHT�FOR�UNDER�_����
TO�SOLVE�THIS�PROBLEM
� BUT�MOST�
DISTRIBUTORS�OF�THE�4UPRA.ODEM� IN�
THIS�COUNTRY�SHOULD� SUPPLY� IT�WITH� THE�
CORRECT� LEAD�� .AKE�SURE�YOU�CHECK�
BEFORE�YOU�BUY�

0NE� FURTHER�WORD�OF�WARNING�� THE�
MODEM� IS�NOT�#"#5�APPROVED
� SO�
USING� IT� IS� NOT
� STRICTLY�SPEAKING
� LEGAL��
*T�WAS�EXPLAINED� TO�ME� THAT�THE�
REASON� FOR�THIS� IS� THAT�4UPRA
� QUITE�
SENSIBLY
� IS� NOT�PREPARED� TO�GO� TO� THE

BACK� IN�+ULY� ����� TO� LET�YOU
� THE�
READERS
� KNOW�THE�RESULTS�

0NCE�THE�"MIGA�S�CASING� IS�BACK�
IN� PLACE
� THE�NEXT�STEP� IS� TO� INSTALL� THE�
SOFTWARE��"�DISK�COMES�WITH� THE�
PACKAGE�AND� AUTOMATES�MOST�OF�THE�
PROCESS��$LICKING� ON�AN� ICON� INSTALLS�
THE�MODEM�DEVICE�DRIVER� IN� THE�DEVS��
DIRECTORY�OF�THE�RELEVANT�SYSTEM�DISK��
5HE�NEXT�STEP�DEPENDS�ON� THE�
COMMUNICATIONS�SOFTWARE�TO�BE�USED��
.OST�PACKAGES� TRY�TO�ACCESS�MODEMS

$OULD�4UPRAkS�����ZI�MODEM�PROVIDE�ALL�YOU�"�����OWNERS�W ITH�A�COST��
EFFECTIVE�MEANS�O F�GETTING� INTO�COMMS�AT�THE�BASEMENT�LEVEL �3EAD�ON�

EXPENSE�OF�GAINING� APPROVAL� FOR�A�
STANDARD�WHICH� IS� LIKELY�TO�BE�
OBSOLETE�BY� �����

#AUD�ON�THE��TH�+ULY
4O
� USING� MY�HANDY�TIME�MACHINE
� *�
ZAPPED�ALONG� TO� ����� TO�TEST�THE�
MODEM�OUT
� AND� NOW�FIND�MYSELF

THROUGH� THE�SERIAL�DEVICE�DRIVER��
#ECAUSE�4UPRA�S�MODEMS�USE�THEIR�
OWN�DRIVER
� A� PROGRAM� IS�SUPPLIED�
THAT�WILL� MODIFY�THE�COMMS�PACKAGE��
"LL� IT�DOES� IS�SEARCH� THROUGH� THE�
COMMS�PROGRAM�AND�CHANGE�ANY�
REFERENCES� TO� SERIAL�DEVICE� INTO

=IHNCHO?>�IH�J;A?���

5HE�����ZI� IS�ONE�OF�MANY�
MODEMS�MANUFACTURED� BY�
4UPRA��5HE�ZI� PART�OF�THE�
NAME�DENOTES� IT� IS�AN� INTERNAL�

MODEL
� DESIGNED� FOR�FITTING� TO�AN�
"MIGA�������"N� FUNCTIONALLY�
EQUIVALENT�EXTERNAL� MODEL� IS�
AVAILABLE�FOR�AN�EXTRA�_���AND�WILL�
WORK�WITH�ANY�COMPUTER� 	INCLUDING�AN�
"���
� BY�CONNECTING�
TO� THE�SERIAL� PORT�� -IKE�
MOST�EXTERNAL� MODELS
�
THE������HAS�A� ROW�OF�
-&%�STATUS� INDICATORS�
AND� TO�SIMULATE�THIS� THE�
����ZI� IS�SUPPLIED�
WITH� A� PROGRAM� THAT�
OPENS�A�WINDOW�ON�
YOUR�MONITOR� IN�WHICH�
THESE� INDICATORS�ARE�
DISPLAYED�

5HE�MODEM� ITSELF� IS�
A� HALF�SIZE�CARD�WHICH�
FITS� INTO�ANY�OF�THE�
�����S�EXPANSION�
SLOTS�� *T� IS�A�WELL��
DESIGNED� BOARD� AND�
INSTALLATION� IS�EASY
�
ASIDE� FROM�THE�NAGGING�
DOUBT�THAT�YOU�ARE�
APPLYING� TOO�MUCH�
PRESSURE�PUSHING� IT� INTO�
THE�EXPANSION� SLOT�

"�METAL� BRACKET�TO�
BE� FITTED� AT�THE�BACK�OF�
THE�"MIGA� IS�SUPPLIED�
5HIS� IS�CONNECTED� TO� THE�
MODEM�CARD� BY�AN�
"MERICAN�STYLE�TELEPHONE� LEAD�� 5HE�
BRACKET� ITSELF�HAS� TWO�EXTERNAL� JACKS��
ONE� FOR�CONNECTING� TO� THE�TELEPHONE�
SOCKET�IN� THE�WALL�� THE�OTHER�FOR�THE�
CONNECTION�OF�A� TELEPHONE� IN� CASE� IT�
AND� THE�MODEM�HAVE�TO�SHARE� THE�
SAME� LINE�� )OWEVER
� AS�THE� JACKS�ON�
THE�BRACKET�ARE�"MERICAN
� #RITISH�
5ELECOM�TELEPHONE�PLUGS�WILL� NOT�FIT�
THEM
� THUS� THE�MODEM�WILL� NOT�
CONNECT�EITHER��4UITABLE�CONVERSION
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.ORE�FEATURES
�A�HIGHER�PRICE�AND�A�STICKER�ON� THE�BOX�SAYING� j1IUSk�
REFLECT�THE�MORE�WEIGHTY�SPECIFICATION�O F�THE�4UPRA�����ZI�1LUS�
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REFERENCES�TO�4UPRA�S�OWN� DRIVER�
*T�IS�ACTUALLY�POSSIBLE� TO� INSTALL� UP�

TO� FIVE�4UPRA�MODEMS� IN� THE�SAME�
"������ *F�THIS� IS� REQUIRED
� SAY�FOR�
RUNNING�A� BULLETIN� BOARD
� A�SMALL�
AMOUNT�OF�DEVICE�DRIVER� JIGGERY��
POKERY�MAY�BE� REQUIRED�� �NOTHING�
TOO�HEAVY
� THOUGH�� 0NCE�THIS� IS�DONE
�
THE�MODEM� IS� READY�TO� USE�WITH�A�
COMMS�PROGRAM�OF�SOME�DESCRIPTION�

#EYOND�THE�FACT�THAT� IT�WORKS
�
THERE� IS� NOT�A� LOT�MORE� TO� BE� SAID�
ABOUT�THE� THING�� *T�WILL� OPERATE�AT
���
� �
����AND��
���BPS�USING� THE�
7���
�7����AND�7���BIS� PROTOCOLS��
5HESE�PROTOCOLS�ARE�SIMPLY�
PROGRESSIVELY�SPEEDIER�WAYS�OF�
SQUIRTING� BITS�OF�INFORMATION�DOWN� THE�
TELEPHONE� LINE�

#AUD� IN�THE�64"
5HE�����ZI� CAN� USE� THE�"MERICAN�
#ELL� PROTOCOLS
� BUT�THAT� IS� NOT�REALLY�
IMPORTANT�TO�THOSE�OF�US�THIS�SIDE�OF�
THE�"TLANTIC�

*T�CAN�ALSO�STORE�A� TELEPHONE�
NUMBER�AND�A� USER�DEFINED�
CONFIGURATION� IN�NON�VOLATILE�MEMORY�
	SO�THAT� IT�WON�T�FORGET�FAVOURITE�SET�UP�
WHEN�YOU� SWITCH� IT�OFF
�� -IKE� JUST�
ABOUT�EVERY�OTHER�MODEM
� IT�
UNDERSTANDS�THE�)AYES�"5�COMMAND�
SET��5HIS� IS�A�AN�AWFULLY�COMPLICATED�
WAY�OF�TELLING� THE�MODEM� TO�DIAL� A�
NUMBER
� CHOOSE�A� TRANSMISSION� RATE�
AND�SO�FORTH�� 5HE�COMMANDS�ARE�
GENERALLY�BETWEEN�ONE�AND�THREE�
CHARACTERS� LONG
� MAKING� MUCH� USE�OF�
NON�ALPHA�NUMERIC�SYMBOLS�SUCH�AS�
����� 'OR�THIS� REASON� THEY�CAN�BE�VERY�
DIFFICULT�TO� REMEMBER��.OST�COMMS�
SOFTWARE�ON� THE�"MIGA�WILL� DO� THIS�
SORT�OF�THING� FOR�YOU� BY�MEANS�OF�
MENUS
� THANK�GOODNESS�

5HE�MODEM� IS�WELL�DOCUMENTED�

INSTALLATION� OF�HARDWARE�AND� SOFTWARE�
IS�DESCRIBED�VERY�CLEARLY�� #AUD� RATES
�
"5�COMMANDS
� THE�CREATION� OF�CUSTOM�
CONFIGURATIONS�AND�OTHER�SUCH�
OTHERWISE�CONFUSING�MODEM� TOPICS�
ARE�EXPLAINED��5HERE� IS�ALSO�A� SECTION�
ON� TROUBLE�SHOOTING
� IN� CASE�ANY�
TROUBLE�SHOULD� PRESENT� ITSELF�AS�A�
TARGET��"�REFERENCE�CARD� IS� INCLUDED�
WITH� THE�PACKAGE
�GIVING�A� LIST�OF�THE�
"5�COMMANDS�ALONG�WITH� BRIEF�
DESCRIPTIONS�OF�EACH�� �USEFUL� FOR�THOSE�
TIMES�WHEN�MENUS� JUST�AREN�T�ENOUGH�

"LL� IN� ALL
� THE�4UPRA� ����ZI� IS�A�
USEFUL�AND�SOLID� PIECE�OF�EQUIPMENT�
AND� SHOULD� BE� IDEAL� FOR�SMALL�SCALE
COMMS�USE�

$ ) & $ , 0 6 5
0PKM<*J?@H � ����5&

!J>PH@IO<ODJI����������
��
5HE�PROCESS�OF�FITTING�THE�DEVICE� IS�VERY�
CLEARLY�DESCRIBED
� AS� IS� ITS�USE�� *T�WOULD�HAVE�
BEEN� NICE�TO�HAVE�A� LITTLE�MORE� INFORMATION�
FOR�THE� INQUISITIVE�� 5HE� INCLUSION�OF�AN�"5�
REFERENCE�CARD� IS�A� NICE� IDEA�

&INO<GG<ODJI����������������� �
��
4TRAIGHTFORWARD�ENOUGH� FOR�THOSE�UNAFRAID�OF�
TAKING�OFF�THE�"MIGA�S� LID
� BUT�A� BIT�OF�A� PAIN�
HAVING�TO�MODIFY�YOUR�COMMUNICATIONS�
SOFTWARE
� ESPECIALLY� IF�YOU�WANT�TO�USE�IT�
WITH�A�STANDARD�MODEM�AFTERWARDS�

#<>DGDOD@N����������������������
��
/OTHING� TO�WRITE�HOME�ABOUT
� BUT� IT�CERTAINLY�
DOES�THE� JOB�

-MD>@�Q<GP@�
7ERY�REASONABLE�

���
��

M M 
 ������
/OT�A� BAD�PIECE�OF�KIT�FOR�GETTING�STARTED� IN�
COMMS�� 1ART�EXCHANGE�DEALS�ARE�AVAILABLE�
TO�THOSE�WANTING� TO� UPGRADE�TO�THE� ����ZI�
1LUS�MODEL�

-OOKING� VERY�MUCH� LIKE� THE�����ZI�
MODEL
� THE�����ZI� 1LUS� IS� INSTALLED� IN�
EXACTLY�THE�SAME�WAY�AS� ITS� LITTLE�
BROTHER�� 5HIS�GOES� FOR�SOFTWARE�AS�
WELL� AS� HARDWARE�� 5HE�MODEM�OFFERS�
ALL�OF�THE� ����ZI�S� FEATURES�AND�MORE�
	WHICH� IS�WHY� IT�HAS�A� �1LUS�� AT�THE�
END�OF�ITS� NAME
�� *NSTEAD�OF�ONE
� IT�
CAN� REMEMBER� FOUR�TELEPHONE�
NUMBERS
� BUT�THE�MOST� IMPORTANT�
FEATURES�ARE�THE�ADDITION�OF�DATA�
COMPRESSION�AND�ERROR�CORRECTION��
6NFORTUNATELY
� FOR�THOSE�ALREADY�
CONFUSED� BY�MODEM� TERMINOLOGY
�
THESE�COME� IN� TWO�DISTINCT�FORMS�

5HE� FIRST� IS�SOMETHING�CALLED�
./1
�WHICH� STANDS� FOR�.ICROCOM�
/ETWORKING� 1ROTOCOL��.ICROCOM�
ORIGINALLY�CAME�UP�WITH� THE�SYSTEM
�
AND� IT� IS� NOW�A�WIDESPREAD� STANDARD�
AMONG�MODEM� MANUFACTURERS��./1�
WORKS�ON�A� NUMBER�OF�LEVELS
� THE�
COMMON�ONES�BEING� LEVEL��
�WHICH�
DEALS�WITH� ERROR�CORRECTION
� AND� LEVEL
��WHICH� HANDLES�DATA�COMPRESSION�

5HE�����ZI� 1LUS�ALSO�UNDERSTANDS�
7���� AND�7���BIS��5HESE�ARE�
PROTOCOLS� RECOMMENDED� BY�$$*55�
	$OMITE�$ONSULTATIF� *NTERNATIONAL�
5ELEPHONIQUE�EF�5ELEGRAPHIQUE
�
7���� IS�A� ERROR�CORRECTION� TECHNIQUE
�
INTO�WHICH�./1���HAS�BEEN�
INCORPORATED��7���BIS� IS�A� DATA�
COMPRESSION� PROTOCOL�WHICH� INCLUDES�
7����ERROR�CORRECTION� AS�A� SUBSET�� *TS�
PERFORMANCE� IS� TYPICALLY�ONE�AND�A��
HALF�TIMES�BETTER�THAN� THAT�OF�./1���

$OMMING�CLEAN
&RROR�CORRECTION� IS�VERY�USEFUL� FOR�
TRANSMISSION�ACROSS� NOISY�PHONE�
LINES
� ESPECIALLY�AT�HIGH� TRANSFER� RATES��
*T�WORKS� BY�DIVIDING� THE�DATA� INTO�
CHUNKS��"�MATHEMATICAL�OPERATION� IS�
PERFORMED�QN�THE�DATA�OF�EACH�OF�THE�
CHUNKS
� RESULTING� IN� A� SINGLE�NUMBER
�
CALLED�A�CHECKSUM
�WHICH� IS�SENT�WITH�
THE�CHUNK��"T�THE� RECEIVING�END
� THE�
SAME�OPERATION� IS� PERFORMED�ON� THE�
CHUNK�� *F�THE� RESULT� IS�DIFFERENT�FROM�
THE� RECEIVED�CHECKSUM
� THEN�AN�ERROR�
HAS�OCCURRED�AND� THE� RECEIVER�ASKS�
THE�TRANSMITTER�TO�SEND� THE�OFFENDING�
DATA�CHUNK�AGAIN�

%ATA� COMPRESSION� SAVES� TIME�AND�
MONEY
�AS�FILES�CAN� BE�SHORTENED�
BEFORE� TRANSMISSION�� 4TATISTICAL�
METHODS�ARE� USED� TO�ANALYSE�THE�DATA�
FOR� REPETITION� OF�CHARACTERS�AND�
STRINGS�OF�CHARACTERS�

"�SIMILAR�TECHNIQUE� IS�USED� BY�
&LECTRONIC�"RTS��%ELUXE�1AINT�ART�
PACKAGE� TO�STORE�PICTURES��7���BIS�
AND�./1��� COMPRESSION�ARE� BOTH�
PERFORMED� BY�HARDWARE
�WHEREAS�
ARCHIVERS�SUCH�AS� *HARC�OR�;OO�
	COMMONLY�USED� TO�COMPRESS�FILES�
BEFORE�TRANSMISSION
� COMPRESS�DATA�
BY�SOFTWARE�� *F�./1��� IS� USED� TO�
TRANSMIT�AN� ALREADY�COMPRESSED�FILE
�
THERE�WILL� BE�NO�FURTHER�COMPRESSION�

=IHNCHO?>�IH�J;A?���

&L�" � ". *(" �4)011&3� o � *446&�� � o �"6(645� ����



�($"���**&.
"MIGA�FOR�#EGINNERS�������������������� _�����
"MIGA�.ACHINE�-ANGUAGE�����������_�����
"MIGA�4YSTEM�1ROG��(UIDE������� �_�����
"MIGA�%04�*NSIDE���0UT�������������_�����
"MIGA�$�FOR�#EGINNERS���������������� _�����
"MIGA�%ESKTOP�7IDEO�(UIDE�������� _�����
.ORE�5RICKS���5IPS�����������������������_�����
.AKING�.USIC�ON�THE�"MIGA������ �_������	D

"MIGA�,ERNAL�30.��-IBS���%IVS�����_�����
"MIGA�)ARDWARE�3EF��(UIDE�������� _�����
"DVANCED�"MIGA�#"4*$������� ������_�����
"MIGA�%04��"�%ABHAND�(UIDE���� _�����
(ETTING�THE�.OST�FROM�"MIGA��������� _����
'IRST�#OOK�OF�"MIGA���������������������_�����
&LEMENTARY�"MIGA�#"4*$������������_�����
"MIGA�%ESKTOP�7IDEO�8ORKBOOK��_������	D

INSIDE�"MIGA�(RAPHICS���������������� _�����
1ROGRAMMING�THE�������	4YBEX
����_�����
-EISURE�4UIT�-ARRY�4TORY����������������_�����
+ACK�/ICKLAUS�$OMPUTER�(OLF������� _�����
0FFICIAL�#OOK�OF�,INGS�2UEST����������_����

"MIGA�#"4*$�*NSIDE���0UT����������_�����
"MIGA��%�(RAPHICS�IN�#"4*$�����_�����
"DVANCED�4YSTEM�1ROG�(UIDE�����_������
"MIGA�%ISK�%RIVES�*NSIDE���0UT���_�����
"MIGA�$�FOR�"DVANCED�1ROG������ �_�����
"MIGA�(RAPHICS�*NSIDE���0UT���� �_�����
"MIGA�1RINTER�*NSIDE���0UT�������� �_������	D

#EST�OF�5RICKS���5IPS����������������� �_������	D

"MIGA�,ERNAL�30.��*NCLUDES������� _�����
.APPING�THE�"MIGA������������������ �_�����
"MIGA�"SSEMBLY�-ANGUAGE�1ROG���_�����
"MIGA�%04�2UICK�3EFERENCE��������_����
#ECOMING�AN�"MIGA�"RTIST������������_�����
4ECOND�#OOK�OF�"MIGA���������������� _�����
,IDS���5HE�"MIGA�����������������������_�����
"MIGA�$OMPANION�����������������������_�����
"MIGA%04���$OMPANION�������������_�����
"MIGA%04�3EF�(UIDE��RD�&D������ _�����
'���4TRIKE�&AGLE�)ANDBOOK��������� _�����
'ALCON�"IR�$OMBAT���������������������� _�����
(UNSHIP�"CADEMY�����������������������_�����

	D
��� INCLUDES�DISK�� 4END�4"&�FOR�OUR�NEW�DESCRIPTIVE�CATALOGUE

L � 	�,@64:2<�(776B�7?B�+6256BC�?7��=:82�,9?@@6B�	� 

�II� �EH�2>H�3??;�=2B;65�	�2>5�H?E�=2H�@EB492C6�2>?D96B�3??;�7B?=�D9:C�25F6BD�2D�J��5:C4?E>D�� II<�
K � (776B��>5C���
�
���� ��

�
'REE�DELIVERY�IN�6,�AND�&UROPE�AND�SURFACE�MA)�WORLDWIDE��
"DD�����FOR�AIRMAIL�MIISLDE�&UROPE�� "CCESS����7ISA�ACCEPTED�

%5#4
���/ORWICH�"VENUE
�3OCHDALE
�-ANCS��-���+;� J5&5�

5EL�'AX������������
��
I N I

0RDO>C<=G@ �
QJD>@
A<S� GDI@ ���������� 0PEN���AM��PM�

.ONDAY�TO�4ATURDAY

"$$06/54
"RENA�*NT��"CCOUNTS����� ������
$ASHBOOK�$OMBINATION���������
&ASY-EDGERS�"CCOUNTS�������
)OME�"CCOUNTS�������������� �����
1ERSONAL�'INANCE�.GR����������
4ERVICE�*NDUSTRY�"CC����������
4#"�9TRA������������������������� �����
4YSTEM���*NTEGRATED������ �����

#00,4����-INES�4TOCKED
������"SM�-ANG�1ROG���������
"SSEMBLY�-ANG�1ROG����� �����
"MGIA�#ASIC� *N�0UT�������� �����
"MIGA�$�#EGINNERS�������� �����
"MIGA�'OR�#EGINNERS����� �����
"MIGA%04�*NSIDE���0UT������
%ESKTOP�7IDEO�(UIDE����� �����
%ISK�%RIVES�*N�0UT���������� �����
)ARDWARE�3EF�.ANUAL���������
,IDS�"ND�5HE�"MIGA������ �����
-IBS���%EVS��30.�.NL���������
.APPING�THE�"MIGA�������� �����
4YSTEM�1ROGMS�(UIDE���������

$ABLES�����-INES�4TOCKED
%��4�%��1�/&$�.4��%������
%��1�%��1��8��.�.OD�������
%��1�%��1���8��.�&XT�������
%��1�$��1��.�1RINTER��������
%*/�1�%*/�1�.*%*���������� ����
/ULL�.ODEM�$ABLE��������� �����
(ENDER�$HANGERS�����������������
'AST�'ILE�5RANSFER���������� �����
4OCKET�%��4���)OOD������� ����
4WITCHBOX�%��4�X�� ������ �����

$0..6/*$"5*0/4
"�5ALK�� ��������������������������� �����
,�$OMM������������������������������

$0.165&3�"*%&%�%&4*(/
#OARD.ASTER��
�.B������� �����
%ESIGN��%����������������������������
1ROFESSIONAL�%RAW�� ���� ������
1RO#OARD�/ET�1$#������ ������
9�$AD�%ESIGNER�������������������

%"5"#"4&�."/"(&34
#IBLE�3EADER������������������������
*NFO'ILE���� ������������������������ �����
.AILSHOT�1LUS�����������������������
.ICROFICHE�'ILER��������������������
1RODATA��������������������������� �����
4UPERBASE�1ERSONAL�����������
4UPERBASE�1ERSONAL������ �����
4UPERBASE�1RO�������������������
4UPERBASE�1RO������������ ������

%&4,501�16#-*4)*/(
$LIP�"RT�1%�	��%ISKS
������ �����
(OLD�%ISK�5YPE�	EACH
����������
0UTLINE�'ONTS����������������������

1AGE4ETTER��������������������������
1AGE4TREAM��������������� ������
1RO�$LIPS�4TR��"RT������������������
1RO�1AGE����.B����������� ������
4TRUCTURED�$LIP�" RT��������� �����

%645�$07&34����-INES�4TOCKED�
"MIGA�����$LEAR�������������������

&%6$"5*0/
%ISTANT�4UNS������������������������
'UN�4CHOOL���	EACH
������ �����
.EGA�.ATHS�"�-EVEL������ �����
.ICRO�&NGLISH�	($4&
����������
.ICRO�'RENCH�	($4&
���������
.ICRO�.ATHS�	($4&
����� �����
.Y�1AINT������������������������������
1RIMARY�.ATHS���������������������

&%*5034
$YGNUS&D�1RO�� ������������������

(3"1)*$4
"NIMATION�4TUDIO����������� �����
$�-IGHT�3AY�5RACING������� �����
$OMIC�4ETTER������������������������
%ELUXE�1AINT�� ���������������������
%ELUXE�1RINT�� ����������������������
%ELUXE�1HOTOIAB������������ �����
%ELUXE�7IDEO�� �������������� �����
%IGI�1AINT�� ��������������������������
'ANTA7ISION��������������������������
*MAGINE��%�.ODELLING���������
1IXMATE��������������������������� �����
3EAL��%�3AY�5RACING����2UERY
4CENE�(ENERATOR�����������������
4CULPT��%�9-������������������������
7IDEO�5ITLER���������������������������

)"3%8"3&
�
��,ICKSTART�30.��������� �����
�����&XT�����%RIVE���������� �����
���m�*NT������%RIVE��������� �����
���,�"����3".�$LOCK���������
"������.B�)ARD�%RIVE���������
"����8ITH��.B�3".������������
"MIGA������.ON���4�8�������
"MIGA��������4�8������ ������
"MIGA�����������������������������
"MIGA���������������� �������
$ITIZEN�4WIFT����������������������
$ITIZEN�4WIFT�� ���������������������
$ITIZEN����%����1IN����� ������
$ITIZEN�4WIFT���X���������� ������
'ATTER�"GNUS������������������������
/AKSHA�.OUSE���������������������
1ODSCAT�(FX�5ABLET���o���� ������
3".�$HIP����,�$.04����������
4HARP�$OLOUR�4CANNER��������

1"$,"(&4
"PPETIZER������������������������ �����
(RAPHICS�4TARTER�, IT������� �����

0FFICE�#Y�(OLD�% ISK���� ������
4TARTER�,IT��������������������� �������
5HE�8ORKS�1LATINUM
� �������

.6-5*.&%*"
"MGIA7ISION� 	$#.
���� ������
)YPERBOOK�	(OLD�%ISK
 �������

130(3"..*/(
".04�#ASIC���������������� �������
#ENCHMARK�.ODULA����� ������
%EVPAC���"SSEMBLER��� �������
('"�#ASIC�*NTERP�������� �������
('"�#ASIC�$OMPILER���� �������
)ISOFT�#AS��$OMPILER���� �������

������

3ESOURCE�%ISASSEMBLER�������

3*##0/4
$#.�.14����� 	� 
����� ��������
$#.�.14�����$LR��	�
 �������
$#.�.14����� 	� 
���� ��������
$ITIZEN����%�	�
���������� ��������

406/%
"."4�4TEREO�4AMPLER �������
"UDIOMASTER���4�8���� �������
%ELUXE�.USIC��������������� �������
.ASTER4OUND�������������� �������
.*%*�1LUS�*NTERFACE���� �������

������

�������
5IGER�$UB�������������������� �����

413&"%4)&&54
�������
�������

4UPERPLAN������������������� �������

65*-*5*&4
"MIKIT�'OR�#EGINNERS�� �������

#�"�%��0PTIMISER�������� �������

##$�&MULATOR����������������������
#YTE��/�#ACK������������������������
$ROSS%04���������������������������
%IRECTORY�.ANAGER��������� �����
%ISK�.ASTER������������������������
%OCTOR�"MI���������������������������
%04���%04�������������������������
&NHANCER���������������������������
(#�3OUTE�1LANNER��������� �����
.AVIS�#EACON�5YPING���� �����
2UARTERBACK�5OOLS��������� �����
8EATHER�8ATCHER����������� �����
:OUR�'AMILY�5REE�� �������� �����
9�$OPY�1ROFESSIONAL������ �����

7*%&0
#ROADCAST�5ITLER��.B�����������
%IGI�7IEW�(OLD�� ���������� ������
)ITACHI�$AMERA�-ENS����������
.INIGEN�(ENLOCK���������� ������
4CALA�1RESENTATIONS����� ������
7IDI�"MIGA�4OLUTION����� ������

803%130$&44034
&XCELLENCE�� ����������������
,IDS5YPE� ��������������������
,INDWORDS�� �����������������
.ICRO�5EXT��������������������
1EN1AL�������������������������
%ROTEXT��
1RO8HTE�� � �����������������
2UICK�8 RITE ����������������
4CRIBBLE�1LATINUM�������
5RANS8RITE�������������������
8ORD1ERFECT���������������

��������
��������
�������
�������
������
���� ���
�������
������
������
�������
��2UERY

41&$*"-4�	PHONE�CONDITION

#ATTLECHESS��������������������������
%ELUXE�1AINT�� ���������������������
1OPULOUS���1ROM��-ANDS������
4IM�$ITY���5ERRAIN���������� �����
5HEIR�'INEST�)OUR����������� �����

1-&"4&�4&/%�4�"�&��'03�
*/'0
�4&$0/%�)"/%�-*45�

03�$"5"-0(6&

3ICHARD���"NGELA�)OWE��"PPLIED�3ESEARCH�,ERNEL�
$ORVE�'ARMHOUSE
�$ORVE�-ANE


$HALE�(REEN
�/R��7ENTNOR
� 1�����-"
�6�,�

1045���1"$,*/(�	ON�ITEMS�WEIGHING�LESS�THAN��,G
��
6�,��_�
�4PECIAL�%ELIVERY�_����
�4ECURICOR�_������
&6301&�_�� �ST�ITEM���_��FOR�EACH�ADDITIONAL� ITEM��
803-%�_���ST�ITEM�� _� �LOR�EACH�ADDITIONAL�ITEM�

$)&26&4�-ONDON�4TERLING�TO�"�3�,�� PLEASE��
%&41"5$)�'ROM�STOCK����HRS
�FROM�SUPPLIER����HRS��

&91035���#'10�3EMOVE�6,�7"5�	_����
�	/05�#00,4
�
7�"�5��1RICES�INCLUDE�7�"�5��#00,4�ARE�ZERO�FATED��
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/EED�VOUR�"MIGA�REPAIRED�FAST
�THEN�LOOK�
NO�FURTHER
�THE�7IDEO7AULT�HAVE�BEEN�
SERVICING�$OMMODORE�MACHINES�FOR�OVER���
YEARS
�WE�DON�T�JUST�REPAIR�YOUR�MACHINE
�WE�

CHECK�FOR�SOUND
�COLOUR
�LOADING���SAVING
�8IT�
CHIP�FULLY�TESTED
�GRAPHICS�FULLY�TESTED
�DISK�DRIVE�

FULLY�TESTED
�JOYSTICK
�MOUSE�PERFORMANCES�TESTED
�ALL�
FOR�A�FIXED�PRICE�OF�ONLY�_������INCLUDING�PARTS
� LABOUR
�

7"5�AND�RETURN�POST�AND�PACKING��"RE�YOU�FED�UP�OF�WAITING�
WEEKS�FOR�YOUR�REPAIR
�NOT�WITH�US�ALL�COMPUTERS�TURNED�AROUND�

WITHIN����HOURS�)08�50�4&/%�:063�$0.165&3�*/50�64��1ACK�YOUR�
COMPUTER�IN�THE�ORIGINAL�BOX�IF�POSSIBLE�ENCLOSING�YOUR�CHEQUE�1�0�OR�

$REDIT�CARD�NUMBER
�AND�SEND�IT�DIRECTLY�TO�7IDEO7AULT�-TD
�0LD�,INGSMOOR�
4CHOOL
�3AILWAY�4TREET
�)ADFLELD
�$HESHIRE�4,����""�� 1LEASE�NOTE�OUR�PRICES�

EXCLUDE�POWER�SUPPLY
�REPLACEMENT�DISC�DRIVE�WHERE�REQUIRED
�MOUSE
�
MODULATOR�AS�THESE�ARE�NOT�SERVICABLE�PARTS�

$0..0%03&
$%57�IS�A�REVOLUTIONARY�NEW�CONCEPT�IN�HOME�
ENTERTAINMENT�AND�EDUCATION��'OR�THE�
CORPORATE�MARKET�IT�IS�THE�MOST�
COST�EFFECTIVE
MULTIMEDIA�
DELIVERY�PLATFORM�
AVAILABLE��*T�IS�THE�
FIRST�PRODUCT�OF�
ITS�KIND�TO�FULLY�
EXPLOIT�INTERACTIVE�
$%�30.�	COMPACT�DISC�READ�ONLY�MEMORY
�TECHNOLOGY�FOR�A�LEISURE��
ORIENTATED�MEDIUM
�AND�FEATURES�INCREDIBLE�SOUND�AND�GRAPHICS�CAPABILITIES��
5HE�MULTIMEDIA�$%57�PLAYER�COMBINES�A�PROFESSIONAL�$%�AUDIO�SYSTEM
�
ADVANCED�"MIGA�TECHNOLOGY�AND�INFRA�RED�REMOTE�CONTROL�TO�OFFER�A�HUGE�RANGE�
OF�INTERACTIVE�APPLICATIONS
�FROM�GAMES
�MUSIC
�GARDENING�AND�PERSONAL�HEALTH�
TO�CHALLENGING�EDUCATIONAL�DISCS�FOR�ANY�LEVEL
� IN�ADDITION�TO�HIGH�QUALITY�AUDIO�
$%�REPRODUCTION��$%57�IS�EASY�TO�USE�	IT�SIMPLY�CONNECTS�TO�YOUR�TELEVISION
�AND�
GIVES�YOU�TOTAL�CONTROL�OVER�WHAT�YOU�SEE�AND�HEAR
�OFFERING�YOU�THE�CHANCE�TO�
LEARN�NEW�SKILLS�AND�DISCOVER�HIDDEN�TALENTS�

.AIL�ORDER�REPAIRS�FOR�ONLY�_������INCLUDING�
PARTS
LABOUR�AND�1�1�	1OWER�SUPPLIES�AND�
*NTERNAL�%ISC�%RIVES�EXTRA
�AS�THESE�ARE�
NOT�SERVICEABLE
�
"LL�COMPUTERS�FULLY�OVERHAULED�AND�FULLY�TESTED�
BEFORE�RETURN�
'ULLY�INSUREDFORTHE�RETURN�JOURNEY�
8HILE�YOU�WAIT�REPAIRS�FORONLY�_�����
�
	3EPLACEMENT�*NTERNAL�%ISC�%RIVES�AND�1OWER�
SUPPLIES�ARE�AT�AN�ADDITIONAL�CHARGE
�
4PARE�PARTS�AVAILABLE�BY�MAIL�ORDER�OR�OVER�THE�
COUNTER�

"LL�COMPUTERS�TURNED�ROUND�WITHIN����HRS��
8EALSOREPAIR4PECTRUM��
�$OMMODORE����
5HE�MOST�UP�TO�DATE�TEST�EQUIPMENT�DEVELOPED�
BY�USTO�LOCATE�FAULTS�WITHINYOURCOMPUTER��
�VER� YEARS�OF�SERVICE�IN�COMPUTERS�
��MONTH�WARRANTY�SUBJECT�TO�OUR�TERMS�OF�
TRADING�WHICH�ARE�AVAILABLE�ON�REQUEST�JUST�SEND�
��X��ST�CLASS�STAMPS�	5HE�EXTRA�WARRANTY�BY�US�IS�
ADDITIONAL�TO�ANY�OTHER�RIGHTS�YOU�ALREADY�HAVE
�

"NY�MACHINES�THAT�NAVE�#EEN�TAMPERED�WITH�BEYOND�REPAIR�ARE�CHARGED�AT�_������HANDLING�

5)&�7*%&07"6-5�$0.165&3�$0.1"/*0/
&%*5*0/� /08�)05�0''�5)&� 13&44
/EW�BIGGER�CATALOGUE�NOW�AVAILABLE�CONTAINING�OVER��
����ITEMS�
INCLUDING�SOFTWARE�FOR�ALL�COMPUTERS
�JOYSTICKS
�SPARE�PARTS
�
BUSINESS�SOFTWARE
�#OOKS
�PLUS�MANY�MORE��+UST�SEND���X��ST�CLASS�
STAMPS�FOR�YOUR�FREE�COPY��0VER����PAGES�FULL�OF�TOP�QUALITY�
PRODUCTS�DELIVERED�TO �YOUR�DOOR�BY�RETURN�POST�� �
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'ALCOMkS�EXTERNAL�'$.����� LOOKS�THE�PART�AND�DOES�THE�BIZ
� BUT�AT�A�PRIC

CONTINUED� FROM �PAGE���

5HERE�MAY�EVER� BE�A� REDUCTION� IN�
TRANSMISSION�SPEED��0N� THE�OTHER�
HAND
�7���BIS�ALLOWS� FOR�THIS�AND�WILL�
SWITCH� OFF�COMPRESSION� SO� LONG�AS� IT�
DETECTS�AN�ALREADY�COMPRESSED� FILE�

8ITH� THE�����ZI
� ONLY�A�DIRECT�
CONNECTION� IS� POSSIBLE�� 5HIS�MEANS�
THAT�THE�COMPUTER�SENDS� INFORMATION�
TO� THE�MODEM�AT�THE�SAME�RATE�AS� THE�
MODEM� SENDS� THE� INFORMATION� DOWN�
THE�PHONE� LINE� 	KNOWN�AS� THE�
CONNECTION� RATE
�� #UT� IF�YOU�ARE�
SENDING�COMPRESSED�DATA
� THE� RATE�AT�
WHICH� THIS�DATA� IS� TRANSMITTED�WILL�
EFFECTIVELY�BE� HIGHER�THAN� THE�
CONNECTION� RATE�� 5HE�����ZI� 1LUS�
ALLOWS� FOR�THIS�BY�MEANS�OF��FLOW�
CONTROL��� 6SING� THIS
� THE�COMPUTER�CAN�
SEND�DATA� TO�THE�MODEM�AT�A� DIFFERENT�
RATE� 	PREFERABLY�FASTER
� THAN� THE�
TRANSMISSION� RATE�DOWN� THE�PHONE�
LINE
� ALLOWING� FULL� USE� TO� BE�MADE�OF�
THE�SPEED�ADVANTAGE�OF�DATA�
COMPRESSION�� $ONNECTIONS� USING� FLOW�
CONTROL� ARE� TERMED� �NORMAL�� AND�
�RELIABLE�� CONNECTIONS�

%ECISIONS�DECISIONS
*T� IS� POSSIBLE� TO�TELL� THE�MODEM�WHICH�
TYPE�OF�CONNECTION� YOU� REQUIRE�� *F�YOU�
ASK�FOR�A� NORMAL� CONNECTION
� THE�
MODEM�WILL� ATTEMPT�TO�MAKE�A�
CONNECTION� AT��
���BPS�� "SKING� FOR�A�
RELIABLE�CONNECTION�MEANS�THAT�THE�
MODEM�WILL� FIRST�ATTEMPT�TO�CONNECT�
USING�7���BIS�DATA� COMPRESSION� AND�
ERROR�CORRECTION�� *F�THIS� FAILS� 	IT�WILL�
ONLY�WORK� IF�THE� RECEIVING�MODEM�
SUPPORTS� THIS�PROTOCOL

� IT�WILL� FALL�
BACK� TO�7���� ERROR�CORRECTION
� AND� IF�
THIS�DOESN�T�WORK
� IT�WILL� THEN� TRY�AN�
./1�CONNECTION�� *F�NOTHING�WORKS
�
THE�MODEM�WILL� HANG� UP�� *NSTEAD
� YOU�
MIGHT�WANT�TO�ASK� FOR�AN� AUTO�RELIABLE�
CONNECTION�� �ONE�THAT�WILL�ATTEMPT�TO�
CONNECT� IN� THE�SAME�WAY�AS�A�
RELIABLE�CONNECTION� � �BUT
� IF�ALL�
OPTIONS� FAIL
� IT�WILL� REVERT�TO�A�
�
���BPS� NORMAL� CONNECTION�

#ECAUSE�OF�SUCH�OPTIONS
� THE�
MANUAL� THAT�COMES�WITH� THE�����ZI�
PLUS� IS�SUBSTANTIALLY� THICKER�THAN� THAT�
OF�THE�����ZI�� 5HE�GIVEN� EXPLANATION

OF�THE�EXTRA� FEATURES� IS�ADEQUATE
� BUT�
NOT�EXACTLY�ENLIGHTENING�AS� TO�WHAT� IS�
ACTUALLY�GOING�ON��5HE� FIGURES�QUOTED�
FOR� IMPROVEMENTS� IN� TRANSMISSION�
SPEED�DUE� TO�DATA� COMPRESSION�ARE�
ALSO�SOMEWHAT�MISLEADING�� 5HE�
MANUAL� STATES� THAT�THE�MAXIMUM�
INCREASE� IN� THROUGHPUT� IS�FROM� �
����
TO��
���BPS�USING�7���BIS�� 3ESEARCH�
BY�#RITISH�5ELECOM� PRODUCES�AN�
AVERAGE�THROUGHPUT�IMPROVEMENT�OF�
�
����TO��
���BPS��5O�BE�FAIR�TO�
4UPRA
� JUST�ABOUT�EVERY�MODEM�
MANUFACTURER�QUOTES�SUCH� �PERFECT��
SPEED� IMPROVEMENTS� FOR�DATA�
COMPRESSION�� *N� REALITY
� THE�
IMPROVEMENT�DEPENDS�ON� THE� TYPE�OF�
FILE� BEING� TRANSMITTED�� �SOME�FILES�
COMPRESS�BETTER�THAN�OTHERS�� �AND�
NOISE�ON�THE�PHONE� LINE
�WHICH�
DETERMINES�HOW�MANY�CHUNKS�OF�DATA�
HAVE�TO�BE� RE�TRANSMITTED�� )AVING�
SAID� THIS
� THE�ADDITIONS�OF�DATA�
COMPRESSION� AND�ERROR�CORRECTION�
GIVE�A� BIG� IMPROVEMENT� IN� SPEED�

5HE�4UPRA.ODEM� ����ZI� PLUS� IS�
A� POWERFUL
� AFFORDABLE�MODEM� THAT�
SHOULD�SATISFY�COMMS�� CONNOISSEURS�
AND� BEGINNERS�ALIKE
� PROVIDED�THEY�
DON�T�MIND� USING�EQUIPMENT�THAT�HAS�
NOT�BEEN� #"#5�APPROVED�

$ ) & $ , 0 6 5
4UPRA. ODEM � � � � � Z I � 1 - 6 4

!J>PH@IO<ODJI����������
��
.ARGINALLY�BETTER�THAN� THAT�SUPPLIED�WITH�THE�
����ZI�� &XPLANATIONS�OF�ERROR�CORRECTION�
AND�DATA�COMPRESSION�ARE�ALSO� INCLUDED�

&INO<GG<ODJI����������������� �
��
&XACTLY�THE�SAME�AS�THE�����ZI�

#<>DGDOD@N����������������� ����
��
"�GOOD
� MEDIUM�RANGE� SET�OF�FEATURES��
4HOULD� HELP�TO� REDUCE�THE�PHONE�BILLS�

-MD>@�Q<GP@�����������������
��
0NE�OF�THE�CHEAPEST�MODEMS�AVAILABLE�WITH�
THIS�SPECIFICATION�

&GG9

*F�YOU�DON�T�MIND� THE� LACK�OF�APPROVAL� FROM�
#"#5
� IT�S�A�WINNER�

#�) ,*�# *����

:OU�COULD� NOT�FIND�A�MODEM� THAT�
LOOKED�MORE� LIKE�A�MODEM� OUGHT�TO�
THAN� THE� 'ALCOM��8ITH� ITS� LONG
� SLIM
�
CREAM�COLOURED� CASE�AND� ROW�OF�-&%S�
ACROSS�THE� FRONT
� IT�COULD� NOT� LOOK�
MORE�ORDINARY�

*T�IS�AN�EXTERNAL� MODEM
�WHICH�
MEANS� THAT� IT�WILL�WORK�WITH� ANY�
"MIGA�SIMPLY�BY�CONNECTING� TO� THE�
SERIAL� PORT�AND� PLUGGING� THE� INCLUDED�
TELEPHONE� LEAD� INTO�A�WALL� SOCKET�
"ND� THAT�S� IT�� �NO�SOFTWARE� INSTALLATION�
	THE�STANDARD� SERIAL�DEVICE�DRIVER� IS�
USED

� MESSING�ABOUT�WITH� SCREWS�OR�
ANYTHING�� *T�EVEN� COMES�SUPPLIED�WITH�
A�MAINS�PLUG�

5HE�PACKAGE�DOES� INCLUDE�
SOFTWARE�� �A�COMMS�PROGRAM�WRITTEN�
FOR�THE�1$��5HIS� ISN�T�MUCH� USE� TO� US
�
OF�COURSE
� BUT�NEITHER� IS� IT�MUCH�OF�A�
PROBLEM
� GIVEN� THE�PROFUSION� OF�
"MIGA� 1%�COMMS�PROGRAMS��7ERY�
FEW�MODEMS�SEEM� TO�BE�SUPPLIED�
WITH� THEIR�OWN�SOFTWARE�

'EATURE�SUM�CHECK
5HE� FEATURES�OF�THIS�MODEM� ARE�VERY�
SIMILAR�TO� THOSE�OF�THE�4UPRA.ODEM�
����ZI� PLUS�� *T�WILL� STORE�A� PHONE�
NUMBER�AND� UP� TO� FOUR�USER�DEFINABLE�
CONFIGURATIONS� IN� NON�VOLATILE�
MEMORY�� *T�HAS� FLOW�CONTROL
� SO�THAT�
THE� TRANSMISSION�RECEPTION� SPEED�OF�
THE�COMPUTER�CAN� BE�FASTER�THAN� THAT�
OF�THE�MODEM
� THUS�MAKING� USE� FULL�
USE�OF�THE�ADVANTAGES�OF�DATA��
COMPRESSION� AND� ERROR�CORRECTION�� *T�
SUPPORTS�7���� 	���BPS

�7����
	�
���BPS
� AND�7���BIS� 	�
���BPS

�
AS�WELL� AS� THE�"MERICAN� #ELL�
PROTOCOLS�

7���� IS�ALSO�SUPPORTED
� ALTHOUGH�
IT�IS� RARELY�USED� THESE�DAYS�� *T�ALLOWS�
A�TRANSMISSION� RATE�OF���BPS�AND�
RECEPTION�AT� �
���BPS� 	OR�VICE�VERSA
�
AND� IS� USED�MAINLY�FOR�VIEWDATA�
SYSTEMS� IN�WHICH� THE�EXCHANGE�OF�
INFORMATION� IS� LARGELY�ONE�WAY��5HE�
MODEM�ALSO� HAS�./1�ERROR�
CORRECTION�AND� DATA�COMPRESSION� UP�
TO� LEVEL� �
� AS�WELL� AS�7���� ERROR�
CORRECTION� AND�7���BIS�DATA�
COMPRESSION�

5HE�DEFAULT�SETTING�OF�THE�'ALCOM�
IS�SUCH� THAT�THE�DEVICE�WILL� TRY�AN�
AUTO�RELIABLE�CONNECTION
� FALLING� BACK�
TO�PROGRESSIVELY� LESS�DESIRABLE�
CONNECTION� TYPES� IF�NEED� BE��"S�WITH�
THE�4UPRA� 1LUS
� ALL� OF�THESE�SETTINGS�
CAN� BE�CHANGED�VIA� THE�)AYES�"5�
COMMANDS�� *N�ADDITION
� THE�'ALCOM�
UNDERSTANDS�ANOTHER�COMMAND�SET�
KNOWN�AS�7���BIS��5HIS� IS�A� SET�OF�
COMMANDS� RATIFIED� BY�$$*55�AND�
USED� FOR�AUTOMATIC�CALLING� AND�OR�
ANSWERING� SYSTEMS�� %ESPITE�THEIR�
POPULARITY�WITH�$$*55
� THEY�HAVE�YET�
TO�BE�WIDELY�ADOPTED� BY�THE�MAJORITY�
OF�THOSE�MANUFACTURING�MODEMS� FOR�
THE�HOME�COMPUTING� FRATERNITY�

5HE�MANUAL� IS�A�GOOD�DEAL�MORE�
TERSE� THAN� THOSE� FOR�THE�4UPRA�MODELS�

"FTER�A� QUICK� PARAGRAPH�DESCRIBING�
WHAT�A�MODEM� IS
� ANOTHER�DETAILING�
TRANSMISSION�SPEEDS�AND� FINALLY�A� TINY�
BIT�ABOUT�ERROR�CHECKING� AND�DATA�
COMPRESSION
� THE� READER� IS� LEFT�WITH� A�
LONG� AND� HORRIFYINGLY�COMPLEX� LIST�OF�
"5�COMMANDS�

5HIS� LACK�OF�DOCUMENTATION�MAY�
LEAVE�THE�BEGINNER�CONFUSED
� BUT�ON�
THE�OTHER�HAND� THE�'ALCOM� IS�
SIMPLICITY� ITSELF�TO� INSTALL
� AND� THE�
DEFAULT�SETTINGS� NEEDN�T�BE�CHANGED�
FOR�STANDARD� USE�� *T� IS�ALSO�#"#5�
APPROVED
� AND� SO�HAS�A�CERTAIN�EDGE�
OVER�THE�4UPRA� FOR�THOSE� LAW�ABIDING�
USERS� IN�"MIGA�LAND�� )OWEVER
� IT�
SEEMS�THAT� LEGALITY�COMES�AT�QUITE�A�
PRICE�� 5HE�'ALCOM�COSTS� TWICE�THE�
PRICE�OF�THE�EXTERNAL�4UPRA� 1LUS
� FOR�
ALMOST�THE�SAME�FUNCTIONALITY��2 �
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8OEFULLY� INADEQUATE�

&INO<GG<ODJI�����������������
��
8ONDERFULLY�SIMPLE�

#<>DGDOD@N����������������������
��
(OOD
�WITH�A�SLIGHTLY�HIGHER�SPECIFICATION�
THAN�THE�����ZI� 1LUS�

-MD>@�Q<GP@����������� �����
��
:OU�CERTAINLY�HAVE�TO�SHELL�OUT�A� FAIR�BIT�FOR�
THE�#"#5�BADGE�

� � � � � �

"NOTHER�NICE
� IF�EXPENSIVE�MODEM�
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8HY�WRITE�TO�A�MAGAZINE�TECH�HELP�PAGE�
WHEN�YOU�CAN�JUST�PICK�UP�THE�PHONE 

*F�YOU�ARE�SERIOUS�ABOUT�YOUR�"MIGA�THEN�UNLIMITED�FREE�HELP�
AND�ADVICE� IS�JUST�ONE�OF�THE�MANY�BENEFITS�THAT�YOU�WILL�

ENJOY�WHEN�YOU�JOIN�THE�$-6#�".*("�64&3�(3061��+UST�
_���GETS�YOU�A�FULL�YEAR�S�MEMBERSHIP�AND�A�FULL�YEAR�S�
TELEPHONE�SUPPORT��+OIN�NOW� ��SEND�YOUR�NAME
�ADDRESS�

AND�A�CHEQUE�FOR�_���PAYABLE�TO�
?$-6#�".*("
���#OWES�-EA
�4HINEY�3OW
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	�����BAUD


,E@B2�&')�����
	�����BAUD�ERROR�CORRECTING


,E@B2������)<EC� J���
	5HE�U LTIMATE������BAUD�MODEM

�����BAUD�THROUGHPUT
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%Q�5�R�OQNCTBD�LNQD�".*("�LTRHB�RNESV@QD�SG@M�@MX�NMD��'QNL�
$NOXHRS�"OOQDMSHBD
�@����RS@UD�MNS@SHNM�O@BJ@FD� @MC�9�N3
�SGD�
MDV�FDMQHB�DCHSNQ�KHAQ@QH@M�RTOONQSHMF�NUDQ����CHEEDQDMS�LHCH�
CDUHBDR�SN�1G@MSNL
�SGD�AHS�@BBTQ@SD�4.15&�.*%*�HMSDQE@BD�
BNLO@SHAKD�VHSG�L@MX�UHCDN�@OOKHB@SHNMR��%Q�5�R�RTOONQS�SGDHQ�
OQNCTBSR�VHSG�QDFTK@Q�TOC@SDR�FHUHMF�XNT�MDV�DWBHSHMF�ED@STQDR�RN�
ATX�@MX�%Q�5�R�OQNCTBS�HM�SGD�JMNVKDCFD�SG@S�HS�VHKK�
NEEDQ�FNNC�U@KTD
�ED@STQDR�@MC�RTOONQS��0MKX�SGD�
KNMFDRS�DRS@AKHRGDC�LTRHB�RNESV@QD�GNTRD�B@M�NEEDQ�
XNT�SGDRD�FT@Q@MSDDR��8D�G@UD�ITRS�QDKD@RDC���MDV�
OQNFQ@L
�9�N3�@MC�HRRTDC�@�L@INQ�TOC@SD�SN�SGD�
KNMF�DRS@AKHRGDC�,$4�RDPTDMBDQ�
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;0/&�%HRSQHATSHNM�G@R�MNV�ADDM�@OONHMSDC�SGD�&WBKTRHUD�6,�
CHRSQHATSNQ�ENQ�SGD�ETKK�Q@MFD�NE�%Q�5�R�OQNCTBSR�ENQ�SGD�"LHF@
�
45
�1$�@MC�.@B��"R�SGD�CHRSQHATSNQ�VD�B@M�FHUD�@KK�QDFHRSDQDC�

TRDQR�ETKK�SDKDOGNMD�RTOONQS�NM�OQNCTBSR�ANTFGS�EQNL�TR�NQ�NMD
NE�NTQ�@TSGNQHRDC�CD@KDQR��$@KK�SN�EHMC�NTS�HE�XNT�PT@KHEX�ENQ�SGHR�
RTOONQS��*E�XNT�G@UD�@M�TMQDFHRSDQDC�%Q�5�R�OQNCTBS�BNMS@BS�TR�

@MC�VD�VHKK�@CUHRD�XNT�NQ�GNV�SN�QDFHRSDQ
�@R�XNT�VHKK�MNS�AD
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DKHFHAKD�ENQ�SGHR�RTOONQS�MNQ�VHKK�XNT�AD�JDOS�
HMENQLDC�NE�MDV�OQNCTBSR�@MC�RODBH@K�NEEDQR�@R�
SGDX�ADBNLD�@U@HK@AKD�� *E�XNT�VHRG�SN�OK@BD�@M�

NQCDQ�NQ�RHLOKX�QDPTHQD�LNQD�HMENQL@SHNM�NM�@MX�
NE�SGD�;0/&�OQNCTBS�Q@MFD�OKD@RD�BNMS@BS�TR�NM�
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,$4�HR� SGD�LNRS�ONVDQETK�.*%*� RDPTDMBDQ�@U@HK@AKD�ENQ�SGD�"LHF@�� *SR�D@RD�NE�TRD
�
QDKH@AHKHSX�@MC�QNBJ�RSD@CX�SHLHMF�G@UD�L@CD�HS�L@MX�EQHDMCR��3DFTK@Q�TOC@SDR�@KRN�L@JD�
HS�SGD�ADRS�RTOONQSDC��/NV�VHSG�DUDM�LNQD�
ED@STQDR�KHJD�QD@KSHLD�FQ@OGHB�DCHSHMF�@MC�
MNS@SHNM
�SGD�MDV�,$4�����HR�SGD�NMKX�BGNHBD�
ENQ�SGD�RDQHNTR�"LHF@�LTRHBH@M�

<� A@R�A@<OPM@N
](Q@OGHB� 5@OD� 3DBNQCDQ� HMSDQE@BD�
]5*(&3� QD@KSHLD� (Q@OGHB� DCHSHMF�
]2THBJRBNQD�/NS@SHNM�CHROK@X��OQHMSHMF�
]&WBKTRHUD�.TKSH�OQNFQ@L�DMUHNTLDMS
]�%Q@V@MCDCHS@KK.*%*C@S@HMQD@KSHLD
]� ��� SQ@BJR����� RDPTDMBDR���� RNMFR
]�*MSTHSHNM�A@RDCVHSGET%LDMTR
]�7@QH@AKD�QDRNKTSHNM�TO�SN���OOP
]�3D@C@MCVQHSDLHCHEHKDR�
]"TSNM�HHW
�NM�AN@QC.*%*.HWDQ
]�3HKK�PT@MSHRD�@MC�KNNO� QDBNQC
]�4TOONQSR�ETKK�4.15&@MC.41
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\���� &@BG�DCHSNQ�NEEDQR� ETKK� BNMSQNK�NUDQ�XNTQ�RXMSGR�O@Q@LDSDQR�VHSG�FQ@OGHB�
DMUDKNODR
�O@SBG�Q@MCNLHRS@CNM
�ETKK�KHAQ@QH@M�E@BHKHSDR�@MC�LTBG�LNQD��"U@HK@AKD�
ENQ�3NK@MC�%�RDQHDR
�:@L@G@�������NODQ@SNQ�RXMSGR
�$@RHN
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�,NQF�.K�
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HPND>�RJMG?��+JR�M@�RJMF@?�
<I?�NOPAA@?�APGG�JA�<?Q<I>@?�
A@<OPM@N
�DO�DN�<Q<DG<=G@�JI�OC@�
�HDB<�<I?�&�H�C@M@�OJ�N@@�DA�DO�
K>:EER�K@MAJMHN��

'JI��<O@N

-MJ�O@NO�
��NPMQDQ@�
'HG��:M>L�BGO>LMB@:M>L�MA>�E:M>LM�
<HFIHLBMBHG:E�<:I:;BEBMB>L�H?�
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0 N�BOOTING� UP� THIS� ����
VERSION� OF�4TEINBERG�S�
BIGGEST�"MIGA�VENTURE�TO�
DATE
� THE�SCREEN�ASSUMES�

THE� FAMILIAR�BROAD�OUTLINE�OF�1RO�����
5HE�TRACKS�ARE� LAID� OUT�FROM� LEFT�TO�
RIGHT�ACROSS� THE�UPPER� HALF�OF�THE�
SCREEN�� TRANSPORT�CONTROLS�AND� LOCATOR�
POINTS�ARE� IN� THE� LOWER�HALF� 	ALONG�
WITH�MANY�NEW� ICONS
�� 5HE�PRIME�
DIFFERENCE�VISUALLY� IS�THAT�THE�.*%*�
ACTIVITY�METERS�BAR�GRAPHS�ARE� NOW�
CENTERED� UNDER�THEIR�TRACKS�

0VERALL� SONG�CONSTRUCTION�
REMAINS� THE� SAME�� &ACH� TRACK� IS�SUB�

FROM� START�TO� FINISH
� THUS� HAVING�
CONTINUOUS�OVERDUBS�AND� LINES�
RUNNING� THROUGH� THE�WHOLE� PIECE��
5HAT�S� THE�OVERVIEW�� LET�S� LOOK�AT�THE�
VARIOUS�DEPARTMENTS� IN�MORE�DETAIL�

$HUNKY�FUNCTION
5HE�BASIC� FUNCTIONS�ARE�VERY�EASY�TO�
USE�� 4ELECT�A� TRACK
� SET�THE�.*%*�
CHANNEL�AND� HIT�THE�NICE�CHUNKY�
RECORD� ICON�� *T�DEFAULTS� TO�A� TWO�BAR�
COUNT�IN� AND�AFTER�THIS
� OFF�YOU�GO��
5HE�COUNT�IN� CAN� BE�ALTERED� FROM� THE�
METRONOME�MENU
�WHICH� HAS�ALL� THE�
ALTERNATIVES� IMAGINABLE�

���� ' � ���� &�&	 % � � � �� � � � � � � � � � � � � � � � � � � � �(� ���  $�� � � � � �
� � � � � � � � � � � � � � � � � � � � � � �

5HE�DETAILED�MAIN�SCREEN�OF�' C@ ���
�5HE�TRACKS�ARE� IN�THE�TOP�HALF�OF�THE�SCREEN�AND�THE�
CONTRO LS�BELOW��5HE�GAP� IN�THE�MIDDLE� IS�WHERE�YOU�W ILL�SEE�THE�BAR�GRAPHS�FO R�EACH�TRACK

DIVIDED� INTO� PATTERNS�OF�ANY� LENGTH
�
WHICH� CORRESPOND� TO� THE�VARIOUS�
RECORDED� �TAKES��YOU� MAKE�ON�EACH�
TRACK�� 5HESE�CAN� BE�PLAYED� BACK� IN�
TWO�WAYS�� 5HE�FIRST� IS� IN� THE�MANNER�
OF�A� ���TRACK�MACHINE�� EACH� TRACK�
PLAYS� BACK�EXACTLY�WHAT� IS� RECORDED�
ON� IT�AND� UP�TO���� TRACKS�CAN� BE�
PLAYED� BACK�AT�ONCE�� 5HE�OTHER�WAY�
IS� TO�GO� INTO�A� SEQUENCER�MODE�AND�
ADDRESS� THE� PATTERNS� INDIVIDUALLY
�
THEREBY�HAVING� THEM� PLAY� IN� ANY�
ORDER
� CHAINING� THEM� TOGETHER�

�)OWEVER
� 1RO���� IS� FLEXIBLE�
BECAUSE
�WHILE�DOING� THIS
� YOU� CAN�
STILL� ALLOCATE� SOME�TRACKS� TO�BE� PLAYED

"NY�SECTION� RECORDED� IS�ASSUMED� TO�
BE� THE� LENGTH�OF�THE�PATTERN�WITHIN� THE�
TRACK��0BVIOUSLY
� THIS�CAN� BE�
AMENDED�AFTERWARDS� � �A� SITUATION�
THAT� IS� NEARLY�ALWAYS� THE�CASE�� &ACH�
PATTERN� AND� TRACK�IS� BEST�NAMED�
STRAIGHT�AWAY
� OTHERWISE�YOU�GET�
MORE�THAN�A� LITTLE� LOST�� *N� PRACTISE
� THE�
EASIEST�WAY�TO� RECORD� PATTERNS� IS� TO�
RECORD� ONE�SECTION��8HEN�YOU�ARE�
HAPPY�WITH� THIS
� THE� LOCATOR�POINTS�
CAN� BE� SET�TO�PICK� UP� FROM� THE�END�OF�
THE�SECTION� AND� PUT� IT�INTO� PUNCH�IN�
RECORD
�WITH� THE� RIGHT�HAND� LOCATOR�SET�
AT�A� SUITABLE�DISTANCE�TO�ALLOW�FOR�A�
LAST�MINUTE� RE�THINK��0NCE�THIS� IS

FINISHED� YOU�CUT� IT�ON� TOP�OF�THE�END�
OF�THE� FIRST�PATTERN�

5HIS� SEEMS� TO�BE�THE�EASIEST�WAY�
OF�WORKING�WITHIN�ONE�TRACK��:OU� CAN�
ALWAYS�COPY�TRACKS�AND� PATTERNS�TO�
ANYWHERE�YOU� LIKE�� )OWEVER
� IT� IS� NOT�
IMMEDIATELY�CLEAR�FROM� THE�SCREEN�
WHICH� FIGURES�ARE� THE� LOCATOR�POINTS�
AND�WHICH�ARE� THE� LIMITS�OF�THE�
PATTERN�YOU�ARE�CURRENTLY�WORKING�ON�
AS� THEY�ARE� POSITIONED� ONE�ABOVE�
ANOTHER�WITHOUT� LABELS�

"MONG� THE� FIRST�THINGS� TO�COPE�
WITH� ARE� THE� THREE�MODES�OF�USING� THE�
MOUSE��5HEY�ALL� ACTUALLY�DO� THE�SAME�

THING
� BUT
PRESUMABLY�THEY�ARE�
THERE�TO�GIVE�YOU�A�
PREFERRED�WAY�OF�
WORKING�� 5HESE�ARE�
SET�FROM� THE�MAIN�
SCREEN�ALTHOUGH
�
SINCE� *� SUSPECT�THAT�
ONCE�SET�YOU�WOULD�
HARDLY�NEED� TO�
CHANGE�THEM
� THEY�
COULD�HAVE�BEEN�
STUCK�ON�AN�OPTIONS�
MENU�OUT�OF�THE�
WAY��.ODE�ONE� IS�

�DRAG��MODE�� THE�
NUMERAL�APPEARS� IN� A�
BOX�AND� CAN� BE�

ALTERED� BY�EITHER�HORIZONTAL� OR�
VERTICAL� MOVEMENTS��.ODE�TWO� IS�
�KEY��MODE�� THE� LEFT�BUTTON� INCREASES�
OR�DECREASES�A�VALUE�AIDED� BY�THE�
SIMULTANEOUS� USE�OF� <"LT>
� <$TRL>� AND�
<4HIFT>
� #UTTON�MODE�ALLOWS�THE� RIGHT�
HAND� BUTTON� TO�DECIDE� INCREASE�OR�
DECREASE�AND� SPEED�AND� THE� LEFT�
CLICKS�ON� THE� NUMBER�

4TRANGE�MODE
"LTHOUGH�QUITE� INGENIOUS
� IT�MAY�WELL�
HAVE�BEEN�MORE�STRAIGHTFORWARD� TO�
OFFER�TWO� FROM�WITHIN�A�MENU�� *T� IS� NOT�
HELPED� BY�THE�MISPLACING� OF�THE�
ILLUSTRATIONS� IN� THE�MANUAL�� 0NE
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,EEP�ON�TRACKING
"NY�TRACKS� NOT�SELECTED� FOR�
SEQUENCING� CAN� BE�USED� TO�
ACCOMPANY�THE�ONES�THAT�ARE
�WHICH�
PROVIDES�A� FLEXIBLE�WAY�OF�WORKING��
*T�S�A�SHAME�4TEINBERG� COULDN�T�HAVE�
MADE�MORE�USE�OF�THE�5RACK�4URVEY�
FEATURE��5HIS�MENU�OPTION�DISPLAYS�ALL�
THE�PATTERNS� IN� NAMED� BLOCKS
�VERY�
MUCH� IN� THE�MANNER�OF�$UBASE�� �
4TEINBERG�S� TOP�OF�THE�RANGE�
SEQUENCER�� 4ADLY
� THIS�PAGE� IS� FOR�
INFORMATION� ONLY�AND� IS� NOT�AN�ACTIVE�
SCREEN� 	AND� IT�DOESN�T�NUMBER�THE�
TRACKS�ON�THE�VERTICAL� LEFT�HAND�AXIS
�

5HE�COPY
� DELETE�AND�MOVE�
FEATURES�ARE�ACCESSED� FROM� THE�MENUS�
FOR�EACH� PATTERN
� AND�THERE�S�A� NEAT�
SHORTCUT�THAT�COPIES� THE�CURRENT�
PATTERN� TO�ANY�TRACK�BY�CLICKING�ON�
THE� FIRST�PATTERN� LOCATOR�AND� DRAGGING�
IT�TO�A� TRACK�

*N�$YCLE�3ECORD� THERE�ARE�TWO�
INNOVATIVE�OVERDUB�FUNCTIONS�5HE�FIRST
�
INSTEAD�OF�EITHER�MIXING�WITH� THE�
NOTES�ALREADY�ON� THE�TRACK�OR�
REPLACING� THEM
�ACTUALLY�ONLY�DELETES�
NOTES� THAT�APPROXIMATELY�MATCH� UP�TO�
THOSE� INPUT�� 5HIS�MEANS� THAT�YOU�CAN�
RE�DO� 
SAY
� A�DRUM� TRACK�WITHOUT�
LOSING� IMPORTANT�FILLS�AND� NUANCES�
ORIGINALLY�PRESENT��5HE� SECOND� IS�A�
TOTALLY�MIND�BOGGLING� FEATURE�WHICH�
WILL�ACTUALLY�KEEP� UP�TO� �����DIFFERENT�
RECORDED�VERSIONS�OF�THE�OVERDUB�� *T�
JUST�KEEPS�CYCLING�AROUND� AND�MUTING�
THE� LAST�VERSION�� :OU� THEN� HAVE�THE

5HE�GRID�EDITING�SCREEN�
	RIGHT
��" LTHOUGH�VERY�
WELL�THOUGHT�OUT�
VISUALLY
�YOU�CANkT�
ACTUALLY�HEAR�ANYTHING�
WHILE�YOU kRE�EDITING�
W ITH� IT�AND�THE�SCREEN�
DOESNkT�SCROLL�WHEN�THE�
MUSIC�PLAYS�
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PROBLEM�WITH� SOME�SETTINGS
� SUCH�AS�
TEMPO�CHANGE
� IS� THAT�YOU� CAN�T�HEAR�
THE� RESULT�OF�THE�CHANGE�UNTIL�YOU�
RELEASE�THE�MOUSE�BUTTON�

1LAYING� BACK� IN�ORDINARY� 	5APE
�
MODE� IS�EASY�AS�YOU�MERELY�HIT�
PLAYBACK��:OU� CAN�MUTE�ANY�TRACKS�
OR�SOLO�A� TRACK�� �THE�SOLO�BUTTON� IS� NOT�
ON� THE�ACTUAL� CHANNELS�BUT�ANOTHER�OF�
THE� LOWER�SCREEN� ICONS�
*N� 4EQUENCER�MODE
� IT�
IS� BEST�TO�HAVE�ALL�OF
�
SAY
� THE� RHYTHM� TRACKS
�
LIKE�DRUMS
� BASS�AND�
KEYBOARDS
� SET�TO� THE�
SAME� LENGTHS�� *F�YOU� DO�
THIS� THEN� THE�ARRANGE�
PAGE�WORKS�VERY�WELL�
)OW� IT�WORKS� IS�THAT�
YOU�CAN�ONLY�TAKE� THE�
PATTERNS� FROM� ONE�TRACK�
AS� REFERENCE�POINTS
�
AND� IT� IS� THESE� LENGTHS�
THAT�THE� PROGRAM�
ARRANGES� FROM�� *F�YOU�
WANT�TO�ALTER�ANY�OF�THEM
�YOU� CAN�T��
5HE�ONLY�WAY�AROUND� THIS� IS� TO� RETURN�
TO� THE�MAIN� REFERENCE�PATTERNS�AND�
COPY�SOME�OF�THEM�WITH� BARS�CUT�OR�TO�
INSERT�ADDITION� PATTERNS
�WHICH� SEEMS�
A� BIT�INFLEXIBLE�� 5HERE� IS� NO�WAY�OF�
VISUALLY�FOLLOWING� THE�ARRANGEMENT�
EITHER�� *N� FACT
� IF�YOU� START�THE�PATTERN�
RUNNING�AND� GO� TO� THE�ARRANGEMENT�
PAGE
� THE�SOUND�STOPS
� ALTHOUGH� THE�
COUNTER�KEEPS�ON� ROLLING�

.ANY�EDITING�OPTIONS�ARE�AVAILABLE�W ITH IN�THE�&DIT�SCREEN��5HE�ARITHMETIC�FUNCTIONS�OF�-OGICAL�&DIT�ARE�OVERLAYED�
WITH�THE�EVENT�LIST��:OU�CAN�EDIT�IN�EITHER�WINDOW
�WHICH� IS�A�QUICK�AND�EASY�WAY�TO�WORK�

THE�SIDE�OF�THE�CURRENT�TRACK�PATTERN�
PLAYING��5HIS�HAS�A� REALLY�WORTHWHILE�
SET�OF�OPTIONS�THAT�CAN� BE�TRIED�OUT�
BEFORE� LEAVING� THE�WINDOW��VELOCITY�
DELAY
� ECHO
� TRANSPOSE
� PROGRAM�
CHANGE
� VOLUME
� PLUS�ALL� THE� TRACK�
DETAILS�YOU�COULD�WANT��5HE�QUANTIZE�
OPTIONS�HERE�CAN� BE�EXACTLY�THE�SAME�
AS� THE�DATA�ALTERING�ONES�AND� ARE�
SELECTED� FROM�WITHIN� THIS�WINDOW�� 'ULL

MAIN�SCREEN�AREA� IS�OFTEN� INACTIVE�
WHEN� A�WINDOW� IS�OPENED�

&DITING
5HERE� IS�A� HOST�OF�WAYS� IN�WHICH� TO�
EDIT�THE�DATA�� GRID�DISPLAY
� GRAPHIC�
CONTROL
� EVENT�LIST�EDITING� ARITHMETIC�
ALTERATION� OF�DATA� AND� SCORE�DISPLAY��
)OWEVER
� UNLESS� *� DID� SOMETHING�
GROSSLY�AMISS
� THERE�WAS�NO�CHANCE

CORNER�SHIFTS� THE�9�:�AXIS�OF�THE�GRID�
AND� IS�A� BRILLIANT�WAY�OF�QUICKLY�
GETTING� THE�CORRECT�DISPLAY�TO�CHANGE�
NOTES� RAPIDLY��"S�WITH� MANY�OTHER�
DEPARTMENTS� IN� THIS� PROGRAM
� THERE� IS�
A� SAFETY�MARGIN� BORDERING� ON� THE�
PARANOID��"NY�CHANGES�YOU�MAKE�
ARE�TAKEN�AS�A�COPY�AND� NOT�WRITTEN�
TO�THE�TRACK�UNLESS�YOU� SPECIFICALLY

=IHNCHO?>�IH�J;A?� ��

FUN� OF�SELECTING� JUST�EXACTLY�WHICH�OF�
THE� ����OVERDUBS�YOU�WANT�TO�KEEP��
"�LITTLE�OVER�THE�TOP
� BUT�IT�CERTAINLY�
WOULD� HAVE� ITS� USES�� *T�TOO� HAS�SOME�
LITTLE�QUIRKS�� YOU�CAN�T�ACTIVATE�
PLAYBACK�WHILE�THE�WINDOW� IS�OPEN
�
EVEN� FROM� THE�QWERTY�KEYS
� AND�
CHANGING� FROM�OVERDUB�TO�OVERDUB�
ISN�T�QUITE�SO�STRAIGHTFORWARD�

2UANTIZE
5HERE�ARE� TWO� TYPES�OF�QUANTIZE��
FIXED�DATA� QUANTIZE
�WHICH� ALTERS�THE�
TRACK�PATTERN�DATA� PERMANENTLY
� AND�
REAL�TIME�QUANTIZE
� CORRECTLY�TERMED�A�
�PLAYBACK�PARAMETER��� 5HE� LATTER� IS�
ACCESSED� FROM� THE�QUESTION�MARKS� TO

MARKS� FOR�AN�EXCELLENT�PIECE�OF�FAST�
AND� FRIENDLY�DESIGN�

&CHO�ONLY�WORKS�ON� PLAYBACK�
AND�DOES�NOT�AFFECT�.*%*� DATA� PUT�
THROUGH� TO� THE�ACTIVE�TONE�MODULE�
CHANNEL�AS�YOU� PLAY� IT
�WHICH�COULD�
BE�USEFUL� AS�HEARING�ECHO�ALL�OVER�
WHAT�YOU�RE� TRYING� TO�PLAY�MIGHT�ALTER�
THE�WAY�YOU� HIT�THE�NOTES�

.OST�OF�THE�WINDOWS� THAT�SET�
PERIPHERALS� HAVE�A�HANDY� �TRY�� OPTION�
WHICH�CHECKS�THE� RESULT�OF�NEW�
SETTINGS�ON�WHATEVER� IS� PLAYING�
BEFORE�YOU� FINALLY�SET� IT�AND� RETURN� TO�
THE�MAIN� PAGE�� )OWEVER
� FOR�MANY�
OF�THE�THE�WINDOWS
�YOU� HAVE�TO� HAVE�
THE� TRACK�PLAYING� FIRST�BECAUSE� THE

"�SMART�PIECE�OF�
DESIGN�	LEFT
�
5HE�OVERLAY�ON�THE�
LEFT�IS�THE� LEVEL�
CONTRO L�FOR�ONE�NOTE�
AND�THE�MENU�AT�THE�
BOTTOM�DETERMINES�
WHAT�YOU�ARE�ALTERING�
GRAPHICALLY�

OF�HEARING� ANYTHING� BEING�EDITED��
5HIS�MAKES�EDITING�VERY�DIFFICULT�AND�
SUCH�A�FEATURE�SHOULD� NOT�BE�OMITTED�
FROM�A� PROGRAM�OF�THIS�STATURE��5HE�
EDIT�DISPLAYS�DO�NOT�SCROLL�WHILE� THE�
SEQUENCER� IS� RUNNING�EITHER�AND
�
DESPITE� 1RO����S�MANY�GOOD�AND�
EXCELLENT�POINTS
� THESE� TWO�MAJOR�
FACTORS�PUT�A� LOT� IN� THE�WAY�OF�THE�
USER�AND� THE�MUSIC�

)OWEVER
� THE�OPTIONS� PRESENTED�
ARE� REALLY�SPECIAL��5HE�MOST�OFTEN�
USED�WILL� PROBABLY�BE�THE�(RID�
&DITOR�� 4TEINBERG� HAS�COME�UP�WITH� A�
NEAT�WAY�OF�SIZING� UP� THE�GRID�
AGAINST�WHICH� NOTES�ARE�GRAPHICALLY�
DISPLAYED��"� �ZOOM�� BOX� IN�ONE
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CONTINUED� FROM � PAGE� ��

SAY�SO�� 5HIS�CAN� BE�OVERRIDDEN
� BUT� IS�
AN� EXCELLENT�SAFEGUARD�� -IKE�ALL� THE�
SAFEGUARDS
� THEY�ARE�MEMORY�
INTENSIVE�BUT�VERY�WORTHY�FEATURES�

5O�THE� LEFT�OF�THE�GRID� IS�AN�
UPRIGHT�KEYBOARD� TO� LINE�THE� PITCH� OF�
THE�NOTES�AGAINST�� )OWEVER
� THE�
CURSOR�ALSO� REGISTERS�PITCH� AS�YOU�
MOVE� IT�OVER�THE�GRID�� �ANOTHER�GOOD

5HOUGHTFULLY
� THE�PROGRAM�
AUTOMATICALLY�CREATES�A� FRESH� ���BAR�
PATTERN� IF�YOU� DECIDE� TO� TAKE� THIS�
ROUTE�� #Y� HITTING� �*�� ON� THE� KEYBOARD�
THE�&VENT�-IST�EDITOR�APPEARS�� 5O� INPUT�
DATA� HERE�FOR�ANY�OF� IT�S�ENTRIES�YOU�
NEED� TO�DO� IT�DIRECTLY�FROM� THE�
KEYBOARD� IN� THE�FORMAT�THAT� IS� USED�
BY�THE� PROGRAM�

5HE�GRAPHIC� -EVEL�$ONTROL� ALLOWS

DRUMS��:OU� CAN� OF�COURSE�CREATE�YOUR�
OWN�CUSTOM�MAP�

"N�ARITHMETIC� FUNCTION�CALLED�
-OGICAL� &DIT�CAN� BE�CALLED� IN� FOR�ANY�
PATTERN�OR�TRACK�AND�WILL� PERFORM�
SPECIFIC�CALCULATIONS�ON�ANY�DEFINED�
FIELDS�OF�DATA�WITHIN�ANY�PRESET�
NUMBER�OF�BARS��5HIS�MAKES� THE�
PROGRAM� EXTREMELY�POWERFUL� AS� THE�
FUNCTION� CAN� BE�USED� TO�SELECT�CERTAIN
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5HIS�IS�ONE�SCREEN�YOU�CANkT�EDIT�IN��" LTHOUGH� IT�SCRO LLS �ALONG�HAPPILY�ENOUGH
�YOU�CANkT�TOUCH�THE�NOTES�AT�ALL�

IDEA�� /OTES�CAN� BE�SELECTED�AND�
MOVED
� STRETCHED�AND� TRUNCATED�
DEPENDING�ON�WHERE�YOU� CLICK�ON� IT��
*T�ONLY�DEALS�WITH� ONE�NOTE�AT�A� TIME�
AND� THE�VELOCITY� IS�ALTERED� FROM�A�
SLIDER�AT�THE�BOTTOM�OF�THE�SCREEN�

/OTES�NIBBLED
"NOTHER�NICE� FEATURE� IS� THE� �WIDE��
BUTTON�WHICH�ALLOWS� THE�MOUSE�A�
DEGREE�OF� INACCURACY�SO� THAT�SMALL

YOU� TO�DRAW� IN� DATA�AND�CAN� BE�
APPLIED� TO�PROGRAM�CHANGE
� NOTE�
VELOCITIES
� PITCH� BEND
� AFTER� TOUCH�AND�
ANY�OF�THE� USEFUL�.*%*� CONTROLLERS�� �
PROBABLY�PAN�AND�VOLUME�

*T�DISPLAYS�EACH� EVENT� INDIVIDUALLY�
IN� GREAT�DETAIL� AND� IS� THEREFORE�
INCREDIBLY�ACCURATE�� *T�WOULD� HAVE�
BEEN� BENEFICIAL� TO�HAVE� INSTALLED�A�
�ZOOM��MODE�HERE�SO� THAT�YOU�COULD�
VIEW�A� TRACK�OR� PATTERN� IN� LESS�DETAIL


NOTES
�CONTROLLERS
� VELOCITIES�� � IN� FACT�
ANYTHING�YOU� LIKE�� "S� LONG� AS�YOU� ARE�
FAMILIAR�WITH� THE�WAY� IN�WHICH�.*%*�
DATA� IS� LISTED� BY�A� SEQUENCER
� IT� IS�
EXTREMELY� USEFUL��"GAIN
� IT�CAN� BE�
MADE� REVERSIBLE�BY�TAKING� A�COPY�OF�
THE� FUNCTION�� 6SEFULLY
� THE�EVENTS�
ALTERED� CAN� BE�AUTOMATICALLY�
QUANTIZED� UP� TO� THE�CURRENT�VALUE�AS�
WELL�� 5HE�MANUAL� IS� PARTICULARLY�
HELPFUL� ON� THIS� FEATURE�

" LTERING�PATTERN� PARAMETERS� IS�MADE�EXCEPTIONALLY�EASY�AND�VERY�WELL�TAKEN�CARE�OF�W ITH�THE�ABOVE�WINDOW�

NOTES�CAN� EASILY� BE�CAPTURED�� 0NE�
SNAG� IS� THAT�ONCE�A� NOTE�HAS�BEEN�
ENTERED
� THERE�SEEMS� TO�BE�NO�WAY�
WAY�OF�ALTERING� ITS� PITCH� � �EVEN�
THOUGH� ITS� PRECISE�DATA� CAN� BE�
DISPLAYED
� THE�DATA� IS� UNALTERABLE��
0NCE� IN�(RID� &DIT�MODE
� OTHER�
PATTERNS�CAN� BE� LOADED� UP�WITHOUT�
HAVING� TO� RETURN� TO� THE�MAIN� SCREEN�

#LOCKS�OF�NOTES�CAN� BE�DEFINED�
AND� THEN�COPIED
� MOVED�OR�DELETED��
&CHO�EFFECTS�CAN� BE�CREATED� IN� THIS�
WAY��(RID� &DIT�CAN� ALSO�BE�USED� TO�
CREATE� NEW�TRACKS� IN� STEP�TIME�

WHICH�WOULD� BE�OF�FAR�MORE�USE� FOR�
CERTAIN� CONTROLLERS


%RUM�ED IT� o
"�VARIATION�ON� THE�GRID�EDITOR� IS�
APPLIED� TO�DRUM� TRACKS�� "�SET�OF�DRUM�
MAPS
� SOME�OF�WHICH� ARE� INCLUDED�ON�
THE�DISK
� ARE� LOADED� IN� AND� THESE�
INTERPRET�THE� NOTES�ON� THE� TRACK� BY�
GIVING� THEM� THE�CORRECT�DRUM� NAME
�
WHICH� IS� LISTED� TO� THE� LEFT� IN� PLACE�OF�
THE� KEYBOARD��"GAIN
� A�VERY�NEAT�
WAY
� DERIVED� FROM�EARLIER�VERSIONS�OF�
THIS� PROGRAM
� OF�MANIPULATING� THE

4CORE� %ISPLAY
� HOWEVER
� IS�
DISAPPOINTING�� *T�REALLY�ONLY�DOES�
EXACTLY�WHAT� IT�SAYS�� SCROLLING� AND�
ILLUMINATING� THE�NOTES� THAT�ARE�
CURRENTLY�PLAYING� ON� THE�PATTERN�
SELECTED
� THEREBY�RENDERING� IT�A�
COSMETIC� FEATURE��"�GREAT�SHAME��5HIS�
COULD� AND� SHOULD� HAVE�BEEN�
EXPANDED� INTO�AN�EDITOR�OR�EVEN�A�
SCORE�PRINT�OUT�FACILITY�

1RO����HAS�A� RATHER� INGENIOUS�
METHOD�OF� ROUTING� INCOMING�.*%*�
DATA� USING�WHAT�ARE� TERMED�
�SUBTRACKS���"CROSS� THE� BOTTOM�OF�THE

MAIN� SCREEN�ARE� INPUTS
� EACH�ONE�OF�
WHICH�CAN� BE�SET�TO� ROUTE� INCOMING�
DATA� TO�SEVERAL� TRACKS�AND� CHANNELS�
AT�ONCE
� OR�TO�ONLY�ACCEPT�DATA� FROM�
ONE�CHANNEL��:OU�CAN� SET� RECORD�
MODES�FROM� HERE�AS�WELL��"LTHOUGH�
EXTREMELY�USEFUL
� *� DID�WONDER�WHY�
ONE�WOULD� NEED�EIGHT�OF�THEM�ALL� AT�
ONCE��8HY�NOT� JUST�HAVE�ONE�WITH�
DIFFERENT�SET�UPS�MEMORISED �5HIS�
WOULD� SAVE�CLUTTERING� UP�THE�SCREEN�
AREA
�WHICH� IS�ALREADY�VERY�FULL��:ES
�
IT�WORKS
� BUT�PERHAPS�WITH�A� LITTLE� TOO�
MUCH� ENTHUSIASM�

5HE�PACKAGE�HAS�A� CLEVER�NESTING�
ROUTINE�WHICH�WORKS�WITH� THE� �UNDO��
BUTTON��:OU�CAN�SPECIFY�AN� ALMOST

� 2 1 0
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LIMITLESS� NUMBER�OF�STEPS� FOR�THE�
�UNDO�� BUTTON� TO�GO�BACK
� SO� IF�YOU�VE�
SCREWED� UP� IN� A� BIG�WAY
�YOU�CAN�
STEP�BACK�QUITE�A� NUMBER�OF�
OPERATIONS�� 5HE�TRADE�OFF�IS� THAT� IT�
USES�UP� LOTS�OF�MEMORY
� SO�ONLY�MEGA�
3".�OWNERS� REALLY�GET�THE� FULL�
PROTECTIVE� BENEFIT�FROM� IT�

*T�WILL� RETRIEVE�AND� STORE�4YSTEMS�
&XCLUSIVE� INFORMATION� � �THOSE� INTIMATE�
DETAILS�OF�SOUND�CREATION� DATA� KNOWN�
ONLY�TO�YOUR�SYNTH��5HE�DATA�CAN� BE�
STORED� FOR�EACH�SONG� IN� THE�FORM�OF�A�
FILE�WHICH� CAN� THEN� BE�DUMPED�
AUTOMATICALLY�BEFORE�YOU� START�
PLAYING� BACK��5HIS�SAVES�YOU�
SEARCHING� AROUND� FOR�SOUND�
DISKS�PROGRAMS�AS� THE�SOUNDS�ARE�ALL�
THERE� READY�AND�WAITING�� *T�CAN�EVEN�
DUMP�THE� LIST�OUT�AS�AN�"4$**� FILE�
5HIS�AGAIN�WAS�A� FEATURE�OF�THE�
ORIGINAL� PROGRAM�AND� IT� IS�A�VERY�
USEFUL� ROUTINE� TO�HAVE�� "NOTHER

�� ". *("�4)011&3�o � *446&�� � o �"6(645� ����
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FAVOURITE� FACILITY�THAT�HAS�SURVIVED� IS�
THE�.ASTERTRACK
� USED�TO�DICTATE�
DETAILS�OF�TEMPO�CHANGES�AND� MANY�
OTHER�GLOBAL� BITS�OF� INFORMATION� THAT�
GOVERN� THE�PERFORMANCE�OF�A� PIECE�

.ASTERTRACK�ALSO� RECORDS�DATA�
GENERATED� BY�ONE�OF�THE�PROGRAM�S�
BEST�FEATURES
� THE�MIXER�PAGE�� /OT�
CONTENT�WITH�MERELY�BALANCING� SOUND�
LEVELS
�1RO����CAN�APPLY� ITS�DOUBLE�
SET�OF�FADERS�TO�MANY�OTHER�AREAS�� �A�
FEATURE� FOUND�ON�OTHER�UP�MARKET�
SEQUENCERS��5HE� TRUMP�CARD� IS� THE�
INGENIOUS�WAY� IT� IS�ENACTED
� PLUS� THE�
ECHO� FEATURE�WHICH� IS� INCORPORATED� IN�
SEVERAL� OTHER�SECTIONS�OF�THE�PROGRAM�

#UCKET�NOISES
"S�WELL� AS� BEING� ABLE�TO�COPY�AND�
DELAY�A� TRACK�TO�CREATE�A�SINGLE�ECHO�
FEATURE
� THERE� IS�A� FULL� ECHO�FEATURE��
8HEN� *� SPOTTED� THIS
� THE�ONLY�VERSION� *�
FOUND� APPLIED� TO�ALL� THE�TRACKS�ALL� OF�
THE� TIME�WHICH� RESULTED� IN� AN�
ENORMOUS�AND� UNCONTROLLABLE� ROW�
FOLLOWED� BY�A�.*%*� JAM�OF�MEGA�
PROPORTIONS��8HEN� IT� IS� USED� UNDER�
THE�CONTROL�OF�THE�MIXER�STYLE�FADERS
�
IT�S�A� FABULOUS� TOOL��:OU�CAN�ECHO�
ANY�TRACK�WITH�ANY�AMOUNT�OF�
VARIABLE�ECHOES
� EITHER�DIMINISHING�OR�
GETTING� LOUDER
� STAYING� THE�SAME�
LENGTH�APART
� SPEEDING� UP�OR�SLOWING

DOWN�� :OU� CAN�
EVEN�SPECIFY�THE�
PITCH� TO� RISE�OR� FALL�
AND� THE�TRANSFER�OF�
ECHOS� TO�ALTERNATIVE�
CHANNELS�� "LL� THESE�
FUNCTIONS�CAN� BE�
GOVERNED�BY�THE�
DOUBLE�MIXER�FADERS�
AND�APPLIED� TO�
EACH� TRACK�
INDIVIDUALLY��:OU�
CAN� REALLY� IMPROVE�
THE�SOUND�OF�A�
PIECE�BY�THE�CAREFUL�
USE�OF�THIS� FEATURE
�
BUT�GOING� BERSERK�
WITH� IT�WILL� ENSURE�
YOUR�SYNTHS�GET�CONSTIPATED�VERY�
QUICKLY�AND� RETIRE� HURT�� "LL� THE� REALd
TIME�ALTERATIONS� TO� THIS�AND� ALL�
CONTROLLERS
� PITCH� BEND
�VELOCITIES�AND�
MODULATIONS�ARE� RECORDED�ON� TO� THE�
.ASTER�5RACK��5HIS� IS�AN� EXCEPTIONAL�
FEATURE�AND�ONE�THAT�GIVES�VERY�FINE�
CONTROL�OVER�THE�MUSIC�

$OMMUNICATION�WITH� THE�WORLD�
OUTSIDE� TAKES� SEVERAL� FORMS�� *T�CAN�
SYNCHRONIZE�OR�BE�SYNCHRONIZED�VIA�
.*%*� AND� THIS� INCLUDES�USING�.IDI�
5IME�$ODE� 	.5$
� AND�4.15&�� *T�CAN�
READ� AND�STORE�4.64�*''� SONG� FILES
�
STANDARD�.*%*� FILES
�AS�WELL�AS� ITS

#&&F� P&RF� i*� =i�� P���� �5�8F� i=� F̂ kWk�� \i�� �� T̂
" " " " " " " " " " " " " " " " " " " " " " "

5HE�AMAZINGLY�VERSATILE�MIXER�SCREEN��5HE�FADERS� LINE�UP�UNDER�THE�TRACKS�AND�THE�FUNCTIONS�
ARE�PICKED�FROM �MENUS�AT�THE�BOTTOM��"�REAL� BOON�OF�A�FEATURE�AND�GREAT�TO�WORK�WITH�

5WO�FUNCTIONS�ARE�DISPLAYED�ON�SCREEN�HERE��5HE�TOP�ONE�IS�THE�NON�ACTIVE�TRACK�OVERVIEW�
WHILE�THE�LOWER�ENABLES�YOU�TO�SELECT�THE�WAY�THAT�.*%*�DATA� IS�DIRECTED�ON� INPUT�

DRUM�SETS
�4YS�&X�FILES
� TRACKS
�
PATTERNS
�AUTO�SET�UPS�AND�OF�COURSE�
THE�SONG� ITSELF�� 5HERE� IS�A� FAR�RANGING�
.*%*� SET�UP�PAGE� TO�COVER� INCOMING
�
THRU�AND�OUTGOING�DATA��"ND�MANY�OF�
THE�FUNCTIONS�CAN� BE�CONTROLLED� FROM�
KEYS�ON�YOUR� INSTRUMENT�ACCORDING� TO�
HOW�YOU� SET�THE� �REMOTE�� PAGE�UP�

3EPRISE� TO �FADE
1RO���� IS�A�VERY�COMPREHENSIVE�
PROGRAM�WITH�MANY�GREAT�FEATURES�
"S�SUCH
� IT�CAN�COPE�WITH� A� LOT�OF�
DIFFERENT�ENVIRONMENTS�AND� IT�S�NOT�TOO�
HARD� TO�GET�TO� KNOW
� ALTHOUGH� *

SUSPECT�YOU�LL� BE�
TAKING� SOME�TIME�
PLUMBING� ITS�
CONSIDERABLE�
DEPTHS�� #UT�WITH�
ADVANCED� FEATURES�
SUCH�AS�ECHO�
CONTROL� AND�
OVERDUB� FACILITIES
�
HOW�COME�SUCH�
SIMPLE�BUT�VITAL�
THINGS�AS� HEARING�
YOUR�EDITS�AS�YOU�
DO� THEM�AND�
SCROLLING�MUSIC� FOR�
ERROR� LOCATION�ARE�
MISSING 

+ " 3 ( 0 / � # 6 4 5 * / (
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. USIC � *N S TRUM EN T�% IG ITA L� *N TE RFA CE �� THE � UN IVE RSA L�
S TA N D A RD � B Y �W H IC H � D IG ITA L� IN S TRUM EN TS � SUCH� AS�
SYN THS � A N D �COM PU TE RS �CAN� COMM UN ICA TE

3 ANDOM �"CCESS�. EM O RY ��5HE�AM OU N T�O F �SPACE� TH A T�
IS� A V A ILA B LE � IN � THE �COM PU TE R�FO R �D A TA � TO � BE � S TO RED �

3&"-�5*.&�� % A TA � IS� A LTE RE D � �A S � I T �OCCU RS �� RA TH E R � TH A N �W H E N � IT � IS�
RE S ID IN G � IN � TH E �M EM O RY �O F �TH E �COM PU TE R�

. *% *�$-0$,��5HE� RE G U LA R �PU LSES� SEN T�V IA �. *% *�W H IC H � ENSU RE �
TH A T � IN S TRUM EN TS � LIS TE N IN G �W I L L � P LA Y �A T �TH E �SAM E�
SPEED

. *% *�5*.&�$0%&�� &NSURES� TH A T �AS�W E LL� AS� P LA Y IN G �A T �TH E �SAM E�
SPEED 
� TH E �IN S TRUM EN TS �W I L L � A L L� S TOP �A ND � S TA R T �F ROM �
E X A C T LY �THE �SAM E �P LACE �

4.15&�� 4OC IE TY �O F �. O TIO N �1 IC TU RE �A N D �5E LEV ISON �&NG INEERS��
" �T IM E � CODE�S TA N D A RD � USED� IN �V ID E O 
�F I LM � AN D �
TE LE V IS IO N � IN DUS TRIE S �

. *% *� '*-&� '03."5��" �S TA N D A RD � F I LE � FO RM A T�TH A T �ENAB LES �. *% *�
D A TA � TO � BE� LO A D E D � F ROM �ONE � P RO G RAM �TO �A N O TH E R�

4:4�&9�� 5HE�SPEC IA LISED � D A TA � TH A T �IS� TRA N SM ITTE D �V IA

. *% *� CO N TA IN IN G � IN FO RM A TIO N � TH A T �CAN�O N LY �BE �
UNDE RS TOOD � B Y �TH E �M A KE �A ND � M ODE L�O F � IN S TRUM EN T�
I T � IS� ADD RESSED � TO �

26"/5*;&��5O� RO U ND � UP �D A TA 
� U S U A LLY �M EAN ING �TH E �CO RRE C TION �
O F �T IM IN G �E RRO RS � TH A T �OCCUR� IN � P E RFO RM ANCE

7&-0$*5:�%"5"�� *N FO RM A TIO N � TRA N SM ITTE D �V IA �. *% *� TH A T � RE FE RS �
TO �TH E �SPEED�W ITH �W H ICH � A � P A R T IC U LA R �NO TE �W A S �
P RESSED � A ND � THUS �A FFE C TS � THE � TO NE � IT �CREATES�

1*5$)�#&/%�� 5HE�A B I L I TY �TO �V A R Y �THE � P ITCH � UP �O R �D OW N � O F �A N Y �
NO TE �B Y �US ING �E ITH E R�A�W H E E L� O R � JO Y S TIC K �TY P E �
CON TRO L� M OUN TED � ON � THE �S YN TH 
� U SU A LLY �TO � TH E � LE FT�
O F �TH E � K E YB O A RD

.0%6-"5*0/��" LTE RS � THE � SOUND �ACCO RD ING � TO �TH E �W A Y � IT �HAS
BEEN � P RO G RAM M ED ��U SU A LLY � IN � TH E �FO RM � O F �A �V IB RA TO �
� �THE � NO TE �W A V E RS � IN � P ITCH � A N D � TH E �AM OU N T� IT �
W A V E RS � IS�CON TRO LLE D � B Y �TH E �. O D U LA TIO N �CON TRO L�

1"/ �� $ O RRESPONDS� TO � THE �#A LANCE�CON TRO L� ON � Y O U R �STE REO �
SYS TEM �� �M O V IN G � TH E �SOUND � FRO M � LE FT �TO � R IG H T� �. ID I�
IS �A B LE � TO �CON TRO L� TH IS �P RO V ID E D � TH A T �THE �O U TP U T�FROM �
TH E �SYN TH �O R �M ODU LE � IS�S TE REO �

"LTHOUGH� BASICALLY�BRILLIANT�AND�A�
PROGRAM� THAT�COULD
�WITH� FINE�TUNING
�
BE�5)&�SEQUENCING� PACKAGE� FOR�THE�
"MIGA� BAR�NONE
� AT�THE�MOMENT�
1RO��� IS�A� VERY�SLICK�CURATE�S�EGG��
&XCELLENT�FOR�THE�MOST�PART
� BUT�WITH�
THE�ODD�SOUR�SPOT��$%
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!J>PH@IO<ODJI� ����� ��
��
8ELL�WRITTEN� AND�COMPREHENSIVE
� BUT�WITH�
ONE�OR�TWO�ERRORS�� &ASY�TO� FOLLOW�BUT�
NEEDS�AN� INDEX�

#PI>ODJIN������������������ ��
��
7ERY�COMPREHESIVE�ARRAY�OF�FUNCTIONS�FOR�
EVERY�POSSIBILITY
�WITH� SEVERAL�WAYS�OF�
SOLVING� PROBLEMS�

0K@@?������������������������ ��
��
"LL�OPERATIONS�WORK�WITHOUT�ANY�
NOTICEABLE�TIME� LAPSE�

"<N@�JA�PN@�����������������
��
&ASY�TO�START�WITH
� BUT�SOME�FUNCTIONS�TAKE�
TIME�TO� FIND�AND�GET�USED�TO�� &DITING� IS�
SEVERELY�MARRED� BY�THE� LACK�OF�SCROLLING�
AND�MONITORING� FACILITIES�

-MD>@�����������������������������
��
"LTHOUGH�NOT�EXACTLY�CHEAP
� IT�IS�
NEVERTHELESS�A�PROFESSIONAL� PRICE� FOR�A�
PROFESSIONAL� PRODUCT�

< ������
"�FEW�OMISSIONS�LET�THIS�FINE�PRODUCT�
DOWN
� BUT�IT�S�STILL� A�GREAT�MUSIC�MACHINE�
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-1%�� 1UKADU�
-1%��� ��8AY�-YNX�
-1%��� 8ORK�AND�1LAY�
-1%��� ".04�"SSEMBLER�
-1%���� 5HE�8ORD�'ACTORY�
-1%���� (O�(ETTER�
-1%� ��� )YPNOTIC�-AND�
-1%� ��� +IGMANIA�
-1%� ��� 1LAY�IT�4ATE�
-1%� ��� 4HAPES�AND�$OLOURS�
-1%���� 3EVERSI���
-1%� ��� %OG�'IGHT�
-1%� ��� 5OUCHSTONE�
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-1%����8ORDY�
-1%���� (RUINGO�
-1%���� -$����'ONTS�
-1%���� &41
-1%���� 5HE�4HINING�8AY�OF�,UNG�'U����DISKS
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-1%���� 5HE�.ISSION�

1AGE4TREAM�$LIPART����%ISKS�PORTED�
OVER�FROM�THE�1$�0NLY�_�����

���� 5HREE�MORE�4TEALTHY�"NIMS E���� 4UBSTANCE
���� &XIT�%YNAMIC�4OUND�4YSTEM *
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8ITH�EVERY�PURCHASE�O F�1%�FROM �US�YOU�W ILL�
RECEIVE�A� RAFFLE�TICKET��" T�THE�END�O F�THE�MONTH�
YOU�MAY�HAVE�THE�OPPORTUN ITY �O F�WINNING
'*345�13*;&�
4&$0/%�13*;&�
5)*3%�13*;&�
'0635)�13*;&�
���36//&34�61

1HILIPS������ **�.ONITOR�
4TAR�-$���1RINTER�
���.B�6PGRADE�
&XTERNAL�%RIVE�
WILL�EACH� RECEIVE����1%�%ISL�
FROM�OUR�COLLECTION

&6301&�"%%���P�3&45�0'�803-%�"%%���P

�$!��%�$ !�	� ���'" ���$"����#����
����#�"�!�� ��� ! ��$ " # �&�����

%N� XNT� V@MS� SN� SQ@BD� OGNSNFQ@OGR� @MC� RJDSBGDR� HMSN� XNTQ� % 51 � NQ�
F Q@OG HBR� O@BJ@FD � :NT� MDDC � 5 Q@BDX�� 5 G HR � O QDB HR HNM �L NT KC DC �
SQ@MRO@QDMS� OTBJ� @SS@BGDR� SN� XNTQ� "LHF@eR� LNTRD� SN� FHUD� @� PTHBJ�
UHRT@K�FTHCD�NE�VG@S�XNT�@QD�SQ@BHMF�� 'HWDR� SN�DHSGDQ�RHCD�NE�SGD�LNTRD�
ENQ�KDES�NQ�QHFGS�G@MCDC�TRD�

1AZAZ�
�����GM?D9K�-LJ==L	��MF>=JEDAF=	�
 A>=	�-�).&�(��%3������
.�&� �2�
������
�
�

��3DLNU@AKD�VGDM�
MNS�HM�TRD

��*CD@K�ENQ�/@JRG@
�
$NLLNCNQD�@MC�
@KK�EK@S�RHCDC�LHBD

��0MKX�\�����
HMBKTCHMF�7"5�
@MC�O�O

��

b5GHR�MNUDK� KHSSKD�CDUHBD�L@JDR�BNOXHMF�OHBSTQDR�D@RXc
� � �D@>8�"FID8K
�*FM�� U���

b*E�SGD�QTKD�SG@S�@KK� SGD� RHLOKDRS�HCD@R�@QD�SGD�ADRS�HR�@OOKHDC
� SGDM�
5Q@BDX�FDSR�SGD�OQHYDc�� ��FDGLK<I�.?FGG<I
�&8E� U��

$GDPTD�VHSG�NQCDQ��5 Q@CD �DMPTHQHDR�VDKBNLD�

4 ID E �8 IS E � - T D � 	 % E P T �" 4 � 
 
 � 1 0 �# O X � � 
� 5 O TN E S 
 �

% E V O N � 5 2 � � � & /

" M I G A � . O U S E

*P?L� ���� ��CMEM��
)I�!LCFFM�+��'C<L;LS
4END���P�FOR�$ATALOGUE�%ISK��

'AST�3ELIABLE�4ERVICE�
_�����PER�DISK� ��P�1OST���1ACKING

_�����&UROPE

	!�����#'%�
���A�)IGH�4TREET
�.ARGATE
�,ENT��

5EL�������������
 K>=BM�<:K=L�:<<>IM>=�PBMA�HK=>KL�HO>K�V��



& % 6 $ " 5 * 0 /

7 * & 8 � " / % � $ 0 . 1 " 3 & � % " 5 "

*8M� �� ��� �!<>�  �� *8M@DJD� 0<DF<G8IJG<

/I?7777777777��I?� ��I?� ��I?� ��I?� ��I?
*8M� �� �� �!<>�  �� *@D@DJD� 0<DF<G8IJG<

�R ? � ��I?
&�)�/0� %"+1� �)�� ���-.&+0� *�0=I�-�� ��& ��+�� + " 3 0 � ��$

. 6 2 E9 6 C � . 2 E4 9 6 C �IS�A� jMUST�BUYk� PROGRAM�FOR�ALL�YOU�AMATEUR�
METEOROLOGISTS�OUT�THERE�� *T� IS� IDEAL�FO R�CLASS�WEATHER�PROJECTS�

5HE�ATTRACTIVE�GRAPHICAL�DISPLAYS�ENSURE�THAT�TH IS � IS�NOT�ONE�OF�THOSE�
PROGRAMS�WHICH�W ILL�ON LY�BE�USED�FO R�A�WEEK�AND�THEN�FORGOTTEN�
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�Y�THE� TIME� KIDS� HIT�
SECONDARY�SCHOOL� THEY�ARE�
EXPECTED� TO�HAVE�A� GOOD�
GRASP�OF�THE� FUNDAMENTALS�

OF�&NGLISH� AND�MATHS��5HESE�SKILLS�WILL�
BE�USED�AS�BASIC� TOOLS� TO�ALLOW�
ACCESS�TO�OTHER�SUBJECTS�� *N�CONTRAST�TO�
THE�CROSS�CURRICULAR�APPROACH�OF�
PRIMARY�EDUCATION
� SENIOR�SCHOOLS�
TREAT�TOPICS� IN�A�MUCH� MORE�
DIFFERENTIATED�WAY
DEFINING� EACH�
SUBJECT�BY�THE�KNOWLEDGE�NEEDED� FOR�
($4&�EXAMINATIONS�

8HEREAS� TOPIC�BASED�WORK� IN� THE�
PRIMARY�SCHOOL�ALLOWS� FOR�ALL� INTERESTS
�
THE� RIGID� SEPARATION� OF�SUBJECTS� IN�
SENIOR�SCHOOL� CAN�ALIENATE� KIDS�WHO�
ARE�WEAK�OR�UNINTERESTED� IN� A�
PARTICULAR�AREA��5HUS
� MANY�GIRLS�
�HATE��MATHS�DUE�TO� STEREOTYPING
� AND�
PROBABLY� �HATE��COMPUTING� TOO
� SINCE�
IT� IS�ALSO�GENERALLY�SEEN�AS�A�MALE�
PRESERVE
� SO�GIRLS�ALLOW�THEMSELVES� TO�
BE�EDGED�OUT��:OUR�"MIGA�AT�HOME�
CAN� REALLY�COME� INTO� ITS�OWN� IN� THESE�
SITUATIONS
� AS� IT�CAN� BE�USED�AS�A� TOOL�
WITH�WHICH�WEAK�STUDENTS�CAN� TACKLE�
DIFFICULT�SUBJECTS� IN� PRIVATE�

4 "�1%"/�4 �1 %"/
5HE�GREAT�#RITISH� PREOCCUPATION�WITH�
WEATHER�STATISTICS� HAD�ANOTHER�BOOST�
THE�OTHER�DAY�WITH� SNOW� IN�+UNE�� %O�
YOU� REMEMBER�ABOUT� ���YEARS�AGO�
WHEN�A�CRICKET�MATCH�WAS�
ABANDONED� BECAUSE� �SNOW�STOPPED�
PLAY� � *F�SO
� YOU�RE� PROBABLY�ONE�OF�
THOSE�PEOPLE�WHO�EAT�STATISTICS� FOR� FUN�
AND�CAUSE�RIOTOUS�ARGUMENTS�DOWN�AT

THE� LOCAL� PUB��8EATHER�8ATCHER�IS�A�
PROGRAM� THAT�ENABLES�YOU�TO� RECORD�
AND�CHART�A�SELECTION�OF�WEATHER�
STATISTICS�ON�A�DAILY�BASIS
� THEN�DRAW�
COMPARISONS�ACROSS� TIME�� *T�IS�
INTENDED�AS�A� TOOL� FOR�THE�ENTHUSIAST�
OR� FOR�CLASS�PROJECT�WORK�AND
�WHILE�
RATHER�SIMPLE
� IT�DOES� ITS� JOB�WELL�� 5HE�
VALUES�WHICH� CAN� BE�ENTERED� INTO� THE�
DATABASE�COVER�MINIMUM� AND�
MAXIMUM� TEMPERATURES
� DRY�AND�WET�
BULB�TEMPERATURES
� HUMIDITY
� AIR�
PRESSURE
� RAINFALL
� SUNSHINE
� CLOUD�
COVER
� AND�WIND� SPEED�AND�DIRECTION�

%AILY�ENTRIES�ARE� PROVIDED� FOR�ALL�
OF�THESE�AND�CAN� BE�VIEWED�AND�
EDITED�EITHER�AS�FIGURES�OR�AS�A�
GRAPHICAL� REPRESENTATION� CHOSEN� FOR�A�
VISUAL� DISPLAY�OF�THE�OVERALL�WEATHER�
DAY�BY�DAY�� 5HERE� IS�ALSO�SPACE�FOR�A�
SINGLE� LINE�OF�TEXT�WHICH� COULD� BE�
USED� TO� RECORD� THE�MAIN�EVENT�OF�THE�
DAY�FOR� REFERENCE�� 0NLY�VALUES�WITHIN

THE�ALLOWED� RANGES�MAY�BE�ENTERED
�
WITH� INVALID� FIGURES� HIGHLIGHTED�AND�
NOT�ACCEPTED�
�� )AVING� ENTERED� SOME�OR�ALL� OF�THE�

VALUES� IN� THE�DATABASE
� THE� USER� IS�
THEN�OFFERED�A�WIDE�VARIETY�OF�
DISPLAYS�TO�COMPARE�DIFFERENT�TYPES�OF�
DATA�� 6SING� THIS
� PATTERNS�AND� TRENDS�
CAN� BE�SPOTTED�ALLOWING� THE�
INTERACTION� BETWEEN�VARIOUS�
ATMOSPHERIC� FACTORS� TO�BE�STUDIED�

5WO�GRAPHS� FOR�EACH�MONTH�ARE�
SHOWN�ON�SCREEN
� COVERING�ONE� TYPE�
OF�VALUE�EACH��5HUS�DAILY� RAINFALL�
COULD� BE�COMPARED�WITH� MAXIMUM�
TEMPERATURES
� OR�CLOUD�COVER�WITH�AIR�
PRESSURE�� &ACH�OF�THE�DATA� TYPES�CAN�
BE�COMBINED�WITH� ANY�OTHER�FOR�
COMPARATIVE� PURPOSES��5HE�SAME�CAN�
BE�DONE�WITH� THE�WHOLE�YEAR�AND�
SHOWN�ON�SCREEN�� "DDITIONALLY
� THE�
EDITING� SCREEN�CAN� BE�DISPLAYED
�
WITHOUT�EDITING� FACILITIES
� IN� BOTH

- � ,/� +,1 � - 
2IAJMOPI<O@GT�OC@��HDB<� DN�?@ADIDO@GT�OC@�KJJM�M@G<ODJI�DI�
H<IT�N>CJJGN
�RC@M@�OC@�- �<I?��M>CDH@?@N�MPG@�OC@�
MJJNO�� &A�TJP�C<Q@�- �>JHK<OD=DGDOT
�OC@M@�DN�<�R@<GOC�JA�
NJAOR<M@�<=JPO
�NJ�DA�TJP�><I�O�R<DO�<MJPI?�AJM�OC@�NH<GG�
KMJKJMODJI�JA�>JIQ@MNDJIN�OJ�<KK@<M�DO�N�R@GG�RJMOC�
OCDIFDIB�<=JPO�DIQ@NODIB� DI�JI@�JA�OC@�- �@HPG<OJMN�
<Q<DG<=G@�AJM�OC@��HDB<
�NP>C�<N�OC@�( 0�-JR@M=J<M?�JM�
OC@��1JI>@
�=JOC�JA�RCD>C�*<MF�0HD??T�M@QD@R@?�DI�
�FB@:�0AHII>K
� DNNP@N�ORJ�<I?�OCM@@�M@NK@>ODQ@GT�

FIGURE�AND� PICTURE� FORM��"NY�OF�THE�
SCREENS�CAN� BE�DUMPED� TO�A�PRINTER�
SIMPLY�BY�CLICKING�ON� THE�DISPLAY
�
GIVING� THE�OPPORTUNITY�TO�COMPARE�
ONE�YEAR�WITH� ANOTHER��"S�AN�ADDED�
EXTRA
� YOU�CAN�CREATE�AND�DISPLAY�
YOUR�OWN�WEATHER�MAPS�

5HE� LOADING� SCREEN�SHOWS�A�
BLANK�MAP�OF�(REAT�#RITAIN�WITH�
ANIMATED�WEATHER�SYMBOLS
� SUCH�AS�
CLOUDS�DROPPING� RAIN�� *T�ALSO�SHOWS�A�
SCROLLING� TEXT�MESSAGE��"LL�OF�THESE�
ASPECTS�ARE�AVAILABLE� FOR�THE�USER�TO�
MANIPULATE� USING�AN� ART�PACKAGE
�
EITHER�BY�SIMPLY�CHANGING� THE� LAYOUT�
OF�THE�CURRENT�MAP
� OR�BY�ADDING� NEW�
SYMBOLS
�MESSAGES�AND� SO�ON�

5HE� TWO�PARTS�OF�THE�PROGRAM�ARE�
NOT� INTEGRATED
� SO�WEATHER�MAPS�MUST�
BE�BUILT�UP�BY�HAND�� )OWEVER
� THE�
FACILITIES�ENABLE�YOU� TO�CREATE�
ANIMATED� DISPLAYS�WHICH� HAVE�
NOTHING� TO�DO�WITH� THE�WEATHER�SIMPLY�
BY�TAKING�ADVANTAGE�OF�THE�SYSTEM�
AND� SUBSTITUTING�YOUR�OWN� IDEAS�

4 %�1� &0� &1
 �4 %"/"� &0� &1�
-EARNING� THE� POSITIONS�AND� NAMES�OF�
VARIOUS�COUNTIES�CAN� BE�A� HARD� SLOG
�
SO� IT�S�GOOD� TO�SEE�A� PROGRAM� THAT�
MAKES�THE� TASK�MORE�OF�A�GAME� THAN�
A�DRILLING� EXERCISE��5HE�BASIC� SCREEN�
DISPLAY�SHOWS� THE�#RITISH� *SLES�WITH�
EACH�COUNTY�MARKED� AS�A�COLOURED�
AREA�ON� THE�MAP�� 4EVERAL�OPTIONS�ARE�
AVAILABLE
� ALLOWING� LEARNING
� TESTING�
OR�SIMPLY�PLAYING�ABOUT
� DEPENDING�
ON�YOUR�ABILITIES�

CONTINUED�ON� PAGE� ���
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. 9 2 E�:D � :E�� . 9 6 C6 � :D � :E� �TESTS�THE�STUDENTkS�KNOWLEDGE�OF�THE�COUNTIES�IN�
(REAT�#RITAIN�� BOTH�THE�NAMES�AND�GEOGRAPHIC�LOCATIONS�ARE�TESTED�

CONTINUED�FROM �PAGE���

8HAT�IS� IT
� WHERE�IS� IT �PRESENTS�A�
MAP�WITH�ONE�COUNTY�HIGHLIGHTED� IN�
FLASHING� RED
� TOGETHER�WITH�A� LIST�OF�ALL�
THE�COUNTY�NAMES��5HE� TASK� IS� TO�
SELECT�THE�CORRECT�NAME�BY�SCROLLING�
THROUGH� THE� LIST�� 'OR�USERS�WHO�WANT�
MORE�OF�A�CHALLENGE
� THE� LIST�CAN� BE�
DISPENSED�WITH
� LEAVING�YOU� TO� TYPE�
THE�COUNTY�NAME�

5HE�PACKAGE�ALSO�SHOWS�THE�MAP�
AND�COUNTIES�BUT
� AT�THE�SIMPLER� LEVEL
�
PROVIDES�A�COUNTY�NAME�FOR�YOU� TO�
FIND�AND� CLICK�ON�WITH� THE�MOUSE��0N

"T�THE�HARDER� LEVEL
� THE� TASK� IS�
IDENTICAL
� EXCEPT�THAT�YOU�DON�T�HAVE�
A�MAP�AND�MUST�WORK�OUT�PLACEMENTS�
BY�DECIDING�WHICH� COUNTIES�SHARE�
BORDERS�� �NOT�EASY�� *F�ALL� THAT�SOUNDS�
TOO�DIFFICULT
� TWO�TUTORS�ARE�ALSO�
AVAILABLE�� 0NE�WILL� DISPLAY�A�COUNTY�
NAME� IF�YOU�CLICK�ON� THE�AREA
�WHILE�
THE�OTHER�WILL� HIGHLIGHT�THE�CORRECT�
AREA� TO�MATCH� THE�NAME�WHICH�YOU�
SELECT�WITH� THE�MOUSE�FROM�A�
SCROLLABLE� LIST�OF�COUNTIES�

"LL� THE�MAPS�ARE�ALSO�AVAILABLE�
AS� *''� FILES
� AND� SO�CAN� BE�PULLED

- M @ N N � < I T � F @ T � O J � > J I O D I P @
� 6 EE6 C �$ 2 E9 D �IS�ONE�OF�A� RANGE�OF�MATHS�PACKAGES�FROM �4CHOOL�4OFTWARE��
*TS�LAID�BACK�APPROACH�MEANS�THAT�IT� IS�SURE�TO�BE�A�POPULAR�CHOICE�

THE� HARDER� LEVEL� THE�COMPUTER�
SUPPLIES�A�COUNTY�NAME�AGAIN
� BUT�
RANDOMLY�HIGHLIGHTS�DIFFERENT�COUNTY�
AREAS� IN� ROTATION�� 5HE�TASK�IS� TO�CLICK�
THE�MOUSE�WHEN� THE�CORRECT�AREA� IS�
HIGHLIGHTED�AND
� SINCE� THE�AREAS�
CHANGE�RAPIDLY
� A� FAIR� BIT�OF�REFLEX�
SPEED� IS� REQUIRED� IN�ADDITION� TO�
KNOWLEDGE��+IGSAW�ALSO�PROVIDES� TWO�
DIFFICULTY� LEVELS�� *N� THE�EASIER�GAME�
EACH� COUNTY�SHAPE� IS�SIMPLY�PICKED�
UP� LIKE�A� JIGSAW�PIECE�AND�SLOTTED�
INTO� ITS�PLACE� IN� THE�MAP�

FROM� THE�DISK�TO�USE� IN�YOUR�OWN�
GRAPHICAL� DISPLAYS�

5HE�PACKAGE� IS�VERY�FLEXIBLE�AND�
A�DREAM� TO�USE�� �IT� IS�CERTAINLY�
SUITABLE� FOR�ALL� AGES�� *� CAN� IMAGINE�
SOME�PRETTY�MEAN�CONTESTS�
DEVELOPING� BETWEEN�OLDER�AND�
YOUNGER� FAMILY�MEMBERS�AS� THE�
PACKAGE� IS� USED�AS�A�QUIZ�� *T�S�
CERTAINLY�ONE�THAT�HAS� KEPT�ME�
COMING� BACK�AGAIN�AND�AGAIN
� AND�
EACH� TIME� *� USE� IT�*� LEARN�A� LITTLE�MORE�
WHILE�HAVING� LOTS�OF�FUN�

�"11"/�*�1%0

4CHOOL�4OFTWARE�OFFERS�A� RANGE�OF�
MATHS� PACKAGES� FOR�VARIOUS�AGES��
5HOSE�FOR�PRIMARY�CHILDREN�ARE�
GENERALLY�PRESENTED� IN� THE� FORM�OF�
GAMES
� BUT�WITH�#ETTER�.ATHS� 	FOR�
AGES� ���� TO� ��
� THE�EMPHASIS�
CHANGES�AND� BECOMES�MUCH�MORE�OF�
AN� INTERACTIVE� TEXT�BOOK�STYLE�5OPICS�
COVERED� INCLUDE�ALGEBRA
� RATIOS
�
FACTORS�AND�QUADRATIC�EQUATIONS�
AMONG�OTHERS
�WITH� THE�DEPTH� OF�
TREATMENT�NEEDED� FOR�($4&�AND�
SIMILAR�EXAMS�

5HE� FIRST�SECTION� IS�A� TUTORIAL
� IN�
THE� FORM�OF�A� SERIES�OF�TEXT�PAGES�
GOING� THROUGH� THE�BASICS�OF�A� TOPIC��
"FTER�THE�CONCEPT�HAS�BEEN�
INTRODUCED� IN� THE� FIRST�FEW�PAGES
� THE�
TEXTS�BREAKS�TO�ASK�A�QUESTION�� 5HIS�
APPROACH�PREVENTS� THE�STUDENT�
BLITHELY�READING� THE� TEXT�WITHOUT�
HAVING�A� CLUE�ABOUT�WHAT�S�GOING�ON��
"LTHOUGH�THE� TUTORIAL�CONTINUES�
WHETHER�OR� NOT�THE�STUDENT�ANSWERS�
CORRECTLY
� THE�WRONG�ANSWERS�
HIGHLIGHT�WEAK�AREAS�5WO�OTHER�
SECTIONS�PRESENT�MULTIPLE�CHOICE�TESTS�
OF�ALL� THE�MATERIAL�COVERED�

5HE�FIRST�SECTION� PRESENTS� �STRAIGHT��
QUESTIONS
�WHILE�THE�SECOND� USES�
PRACTICAL� APPLICATIONS�OF�THE� TOPICS��
"LTHOUGH� NO�SUBSTITUTE�FOR�A�GOOD� TEXT�
BOOK� 	THE� TUTORIAL� SECTIONS�ARE�MORE�
FOR� REVISION�AND� REINFORCEMENT

� THE�
PROGRAM�WILL�MAKE�AN�EXCELLENT�
REVISION�AID�� 0NE�PROBLEM�MIGHT�BE�
THE�APPROACH�ADOPTED� IN� THE�
TUTORIALS�� 6NLIKE�STRAIGHT�FACTS
� SUCH�AS�
THE�DATES�OF�BATTLES
�MATHS�TOPICS�CAN�
BE�HANDLED�BY�A�VARIETY�OF�DIFFERENT�
METHODS�� *F�THE�METHOD� FAMILIAR�TO�THE

�NOT�SURE�� STUDENT�DIFFERS� FROM� THAT�IN�
THE� TUTORIAL
� SOME�CONFUSION�MAY�
RESULT�� 'OR� INSTANCE
� *� FOUND� THE�
TUTORIAL� ON� FACTORS� INCOMPREHENSIBLE�
DUE� TO�AN� UNFAMILIAR�APPROACH
� YET�
HANDLED� TEST�QUESTIONS�ON�THE� TOPIC�
WITHOUT�MUCH�DIFFICULTY�BY�USING� THE�
METHOD� *� LEARNED�YEARS�AGO��
)OWEVER
� EVEN� IF�THE�TUTORIAL� SIDE�HAS�
ITS�DRAWBACKS
� THE�TESTS�ALONE�ARE�
JUSTIFICATION� FOR�THE� PACKAGE�

&ACH� TEST�ALLOWS�TWO�GOES�AT�A�
QUESTION�AND� PRESENTS�A� BAR�CHART�OF�
THE�STUDENT�S� RESULTS�AT�THE�END��5HERE�
ARE� NO�TIME� LIMITS
� AND� THE�STUDENT� IS�
ADVISED� TO�MAKE�USE�OF�A�TEXT�BOOK� IF�
REQUIRED�� 5HIS�UNHURRIED
� LAID�BACK�
APPROACH� SHOULD�APPEAL� TO�MOST�
BUDDING� MATHEMATICIANS�WHO�ARE�
DISCOVERING� THE�DELIGHT�OF�SOLVING�
PROBLEMS�SIMPLY� FOR�THE�FUN�OF�DOING�
SO�� *�WISH� THE�PROGRAM� HAD� BEEN�
AROUND����SOMETHING�YEARS�AGO�
WHEN� *�WAS�STRUGGLING�WITH� �0 �� LEVELS

#/"+ %�*&01/"00
5HE�BIGGEST�GRIND� ABOUT�LEARNING�A�
FOREIGN� LANGUAGE�HAS� TO�BE�
VOCABULARY�DRILL
� AND� THIS� IS�WHERE�THE�
,OSMOS�.ISTRESS�SERIES�SCORES� IN� ITS�
ELEGANT�APPROACH� TO�THE� TOPIC�

5WO�BASIC�SECTIONS�MAKE�UP�THE�
PACKAGE�� A� TUTORIAL� AND� A� TEST�� 5HE�
SYSTEM� IS� BASED�AROUND�WORD� LISTS�
STORED�ON�DISK
� AN� &NGLISH�WORD�OR�
PHRASE�AND� ITS�FOREIGN�EQUIVALENT�� *N�
THE�TUTORIAL� SECTION� THE� REQUIRED� LIST�IS�
LOADED� FROM�DISK�THEN�SHOWN�ON�
SCREEN�� THE�&NGLISH� OR�FOREIGN�WORD�
FIRST
� FOLLOWED�A� FEW�SECONDS� LATER�BY�
ITS� TRANSLATED�EQUIVALENT�� 5HE�DISPLAY�
CAN� BE�SET�FOR�THE�COMPUTER�TO�SCROLL�

CONTINUED�ON�PAGE� �0I
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*F�YOU�WANT� TO�MAKE�MUSIC
� THE� NEWEST�AND�MOST�FRIENDLY�MUSIC� PROGRAM� FOR�THE�"MIGA�COULD� BE� JUST�WHAT�YOUkRE� LOOKING�
FOR�� 4EQUENCER�0NE�>JH=DI@N�POWERFUL�.*%*�CAPABILITIES�WITH�FOUR�CHANNEL�STEREO�SOUND�OUTPUT�THROUGH�THE�"MIGAkS�OWN�
SOUND� CHIP�� ���TRACKS
� THREE�GRAPHICAL� EDIT�SCREENS
� AND�AN� OUTSTANDING� TELEPHONE� HELPLINE� SERVICE
� MAKE�4EQUENCER�0NE�
THE� BEST�VALUE� 	AND� BEST� SUPPORTED
� SEQUENCER� AVAILABLE�� "ND� AS� AN� INTRODUCTORY� OFFER
� EVERY� COPY� OF�"MIGA�4EQUENCER

0NE�COMES�WITH�A�FREE�COPY�OF�(AJITSk�5HE�)IT
,IT� �� MUSIC� COMPOSITION� SOFTWARE� KGPN�A� FREE�
BANK� OF� SAMPLED� SOUNDS
� INCLUDING� LEAD�
INSTRUMENTS
� PERCUSSION
�AND�EFFECT�SAMPLES�
5O�FIND�OUT�HOW�YOU� CAN� GET�
YOUR� COPY� OF� 4EQUENCER�
0NE
� OR� FOR� A� '3&&� INFO�
PACK
� CALL� (AJITS� 50%":� ON�
�������� �����

b������ (AJITS�.USIC�4OFTWARE
����1RINCESS�4TREET
�.ANCHESTER��.�� �%&�� 5EL���������������� 'AX���������������
(AJITS�.USIC�4OFTWARE�PRODUCES�A�WHOLE�RANGE�OF�MUSIC�SOFTWARE�PRODUCTS�FOR�THE�"MIGA
�45
�AND�SOON�THE�1$�� 1LEASE�PHONE�FOR�DETAILS�
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)UNDREDS� OF� DISKS� IN� STOCK
� MORE� ARRIVING�
DAILY�� 'ISH
� 5#AG
� "MOS� 1%� AND� SOON� OUR�
OWN� 1%� 4OFTWARE�� $ATALOGUE� FREE� WITH�
ORDER�OR�SEND���X���P�STAMPS�
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1ROTECT�YOUR�"MIGA�WITH�A�DUST�COVER�
FROM�THE�##%�1ROFESSIONAL�3ANGE�

.ADE�FROM�BEST�QUALITY�PROOFED�NYLON�THAT�HAS�BEEN�TREATED�WITH�A�
FLAME�RETARDANT�AND�AN�ANTI�STATIC�INHIBITOR�� ##%�%UST�$OVERS�ARE�
TASTEFULLY�FINISHED�WITH�CONTRASTING�PIPING��5HEY�NEVER�CRACK
�DISd
COLOUR
�TEAR�OR�FADE��5HEY�CAN�BE�WASHED�AND�IRONED��4O�CONFIDENT�
ARE�##%�OF�THE�QUALITY�THAT�THEY�GIVE�A�NO�QUIBBLE�GUARANTEE�WITH�

EVERY�COVER�

##%�DUST�COVERS�ARE�NOT�EXPENSIVE�AND�ALL�
OUR�PRICES�INCLUDE�7"5�AND�1�1

"MIGA����
�,EYBOARD�ONLY��������� �������_����
"MIGA�����
�ONE�PIECE�COVER�rrrrrrrrorrrroA�_�����
"MIGA�����
�TWO�PIECE�SET��������������� _�����
*N�ADDITION�TO�THE�ABOVE�##%�OFFER�A�WIDE�RANGE�OF�OTHER�COVERS��

5HESE�INCLUDE�PRINTER�COVERS�FROM�ONLY�_�����
8HY�NOT�CONTACT�US�FOR�FURTHER�DETAILS
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CONTINUED� FROM �PAGE� ���

THROUGH� IT�AUTOMATICALLY
�WITH� THE�USER�
SELECTING� THE�TIME�EACH� TRANSLATION� IS�
ON�SCREEN�OR
� FOR�MORE� INTENSE�
MEMORISATION
� THE� USER�CAN�SIMPLY�
MOVE�ON� TO� THE�NEXT�ENTRY�WHEN� HE�OR�
SHE� IS� READY�

&ACH� LIST� IS�CONCERNED�WITH�A�
PARTICULAR�ASPECT�OF�LIFE�SUCH�AS�5HE

OPTION� TO�BE�USED� LIGHTLY�AS
�AT�THE�
END�OF�THE� TEST
�YOUR�SCORE� 	INCLUDING�
THE�NUMBER�OF�TIMES�YOU� HAVE�USED�
HELP
� IS�DISPLAYED�

%URING� ANSWER�ENTRY
� THE�
PROGRAM�WILL� NOT�ALLOW�AN� INCORRECT�
LETTER�TO�BE�ENTERED�� �BUT� IT�COUNTS�
YOUR�MISTAKES� TOO�� �AARGH�� 'LEXIBILITY�
IS� THE�NAME�OF�THE�GAME�HERE�� &ACH

��J�I @ �RGD�@ M �@ " U S � � � � �
.ORE� IN D U S T R IA L� ZONES� NEEDED

* :> � � :EJ �� IF�YOU�PRETEND�THAT�IT kS�NOT�A�GAME
�AND�CONSIDER� ITS�EDUCATIONAL�
VALUE
�YOU�CAN�SOON�CONVINCE�YOURSELF�THAT� IT kS�A�WORTHWHILE�PURCHASE�

'AMILY
�WHICH� INCLUDES�GRANDPARENTS
�
WIDOWERS
� IN�LAWS�AND� SO�ON�� *N�
ADDITION� TO�EVERYDAY�PEOPLE�AND�
OBJECTS
� THE� LISTS�ALSO�COVER�SUCH�
THINGS�AS�VERBS� 	*� AM
� YOU� ARE
� HE� IS�
AND� SO�ON
� AND� ADDITIONAL� LISTS�CAN�
BE�CREATED� OR�EXISTING� ONES�MODIFIED��
5HIS�WOULD� BE�PARTICULARLY�USEFUL� IF�
YOU� HAVE�A�VOCABULARY� LIST�TO� LEARN�
FOR� HOMEWORK�� 4IMPLY�KEY� IN� THE�
WORDS�OR�PHRASES�TOGETHER�WITH� THEIR�
CORRESPONDING� TRANSLATIONS�AND�YOU�
HAVE�AN� INTERACTIVE� TUTOR�TEST�

( 3 0 8 / �614 � � " /48&3� #"$,

�0�&NNP@���><MMD@?�<�APGG�M@QD@R�JA�
OC@�(JNHJN��=BF5A��13:�(D9I�
N@MD@N��!JI�O�AJMB@O�OC<O�OC@��EPIDJM��
NC@GG�><I�=@�PN@?�AJM�OC@��N@IDJM��
LP@NODJI�GDNO�?DNFN�OJJ��1C@N@�
NPKKG@H@IO<MT�?DNFN�<M@�<MJPI?�
$ 0"�G@Q@G���DI�JOC@M�RJM?N
�C<M?�
@IJPBC�OJ�O<S�HJNO�<?PGON
�I@Q@M�
HDI?�OC@�FD?N�

)AVING�DRILLED� TO�YOUR�
SATISFACTION
� IT� IS� TIME�FOR�THE� NITTY��
GRITTY�OF�THE�TEST�MODE�� )ERE�YOU�ARE�
PRESENTED�WITH�A�WORD�OR�PHRASE�
FROM�YOUR�CHOSEN� LIST�AND� ASKED� FOR�
THE� TRANSLATION�� 5HIS�CAN� BE�SELECTED�
FOR�EITHER�DIRECTION�OF�TRANSLATION��"S�
A�WORD�OR�PHRASE� IS� PRESENTED�ONd
SCREEN
�YOUR� TASK� IS�TO� TYPE� IN� THE�
TRANSLATION�� *F�YOU� HAVEN�T�A�CLUE�
	WHICH� HAPPENED�A� LOT�TO�ME

� SIMPLY�
PRESSING� THE� <)ELP>� KEY�FORCES� THE�
PROGRAM� TO�DISPLAY�THE�NEXT� LETTER�OF�
THE�WORD� FOR�YOU�� 5HIS� IS�NOT�AN

SUPPLIED� 	OR�CREATED
�WORD� LIST�CAN� BE�
SHOWN� SEQUENTIALLY�OR� IN� RANDOM�
ORDER�� 5HE�NUMBER�OF�ENTRIES� TO�BE�
TAUGHT�OR�TESTED� FROM�A� LIST�CAN� BE�
SELECTED
� AS�CAN�ANY�SECTION�OF�THE�
LIST��5HUS�YOU�MIGHT�CREATE�A� LIST�WHICH�
CONTAINS� PROGRESSIVELY�MORE�DIFFICULT�
SPELLINGS�OR�OBSCURE� RELATIONSHIPS�AND�
SEE�HOW�FAR�YOU� CAN�MAKE� IT�BEFORE�
MEMORY� LETS�YOU�DOWN�

5HE�OTHER� LANGUAGES�AVAILABLE�
APART�FROM� 'RENCHARE�(ERMAN
�
4PANISH�AND� *TALIAN��8ITH� SUCH�A�
CHOICE� THERE�S� NO�EXCUSE�FOR�NOT�
BRUSHING� UP� IN� TIME�FOR�YOUR�ANNUAL�
CONTEMPLATION� OF�THE�DECOR�AT�
)EATHROW�AIRPORT�

0  /���)"
*�VE� LOST�COUNT�OF�THE�NUMBER�OF�TIMES�
PEOPLE�HAVE�ENVIOUSLY�SAID� TO�ME� �*�
WISH� *�COULD�WRITE
� BUT�*� DON�T�KNOW�
THE�WORDS� TO�USE���"ND�MY�REPLY�TO�
THEM� IS�� �CROSSWORDS��"PART�FROM�
FILLING� IN� FORMS
�MOST�OF�US�
DO� LITTLE�WRITING�ONCE�WE�
LEAVE�SCHOOL
� AND� SO�GET�
OUT�OF�THE�HABIT�OF�VARYING�
OUR� LANGUAGE��8E�DON�T�
NOTICE�WHEN�SPEAKING� THAT�
THE�SAME�VOCABULARY�CROPS�
UP�AGAIN�AND�AGAIN�� �IT�S�
ONLY�WHEN� THE�WORDS�ARE�
TRANSCRIBED� ONTO�PAPER�
THAT� IT�BECOMES�OBVIOUS�

0NE�WAY�OF�BUILDING�A�
GOOD�VOCABULARY� IS�
CROSSWORDS
� BUT�THE� BEST�
WAY� IS�TO�PLAY�4CRABBLE�
4ET�A�COMPETITIVE�GAME�UP�
WITH� A� FRIEND�AND�YOU�LL�
SOON� BE�SCANNING� THE

DICTIONARY�FOR�THE�WEIRDEST� ��
COMBINATIONS�OF� LETTERS� IMAGINABLE��
:ES
� *� KNOW�THAT�S� STRICTLY�AGAINST�THE�
RULES
� BUT�IF�YOU�BOTH� AGREE�TO�DO� IT� 	*�
WONDER� IF�QWZXAC� IS�A�WORD� � �CAN� *�
LOOK� IT�UP�AND� SEE 
�YOU�LL� BE�
AMAZED�AT�HOW�MANY�UNLIKELY�WORDS�
EXIST�5HE�COMPUTER�VERSION�OF�
4CRABBLE� IS� IDENTICAL� TO� THE�BOARD�
GAME
�WITH� THE�GREAT�ADVANTAGE�OF�
BEING� ABLE�TO� PLAY�WHEN� THERE�ARE�NO�
OTHER�HUMANS�AROUND�

0F�COURSE
�YOU� CAN�ALSO� PLAY�
AGAINST�OTHER� HUMANS� IF�THEY�ARE�
AVAILABLE
� BUT�THAT�S�MORE� FUN�ON�A�
BOARD� IF�YOU� HAVE�ONE��0NE�OF�THE�
BEAUTIES�OF�PLAYING�A�COMPUTER�
OPPONENT�IS� THAT�YOU� CAN�CHEAT�TO�
YOUR�HEART�S�CONTENT�� *F�THE�COMPUTER�
DOESN�T�KNOW�THE�WORD�YOU� HAVE�
SUGGESTED� IT�WILL� ASK��"RE�YOU� SURE ���
"NSWER�YES
� AND�WORDS� LIKE�THE�
EXAMPLE�ABOVE�WILL� BE�TRUSTINGLY�
ACCEPTED��0BVIOUSLY
� CHEATING� IS�
RIDICULOUS� IF�YOU� REALLY�WANT�TO� LEARN
�
BUT� IF�YOU� FEEL� A� LITTLE� BASHFUL� ABOUT�
YOUR�VOCABULARY�OR�SPELLING
� PLAYING�
AGAINST�THE�COMPUTER�AT�ALL� HOURS�WITH�
A� DICTIONARY�TO�HAND� IS�A�GREAT�WAY�
OF�BUILDING� CONFIDENCE� IN�YOUR�OWN�
ABILITIES
� LEARNING� AS�YOU�GO�AND�
HAVING� LOTS�OF�FUN�WHILE�YOU�DO� IT�� *T�S�
MUCH� EASIER�TO�POWER�THE�COMPUTER�
DOWN�WHEN� IT�PLONKS�AN�EIGHT�LETTER�
WORD�ON� TWO� TRIPLE�WORD�SQUARES� THAN�
IT� IS� TO� KICK�YOUR�FRIEND�OUT�WHEN�
HE�SHE�DOES�THE�SAME�

0 &*� &16
"LTHOUGH� BILLED� AS�A�GAME� 	WHICH
� OF�
COURSE
� THIS�MAGAZINE�HAS�NOTHING�
WHATSOEVER�TO�DO�WITH
�4IM�$ITY�IS�
ACTUALLY�AN�EXCELLENT�EXERCISE� IN� THE�
REALITY�OF�TOWN� PLANNING
� POLITICS�AND�
LOGISTICS�5EENAGERS� TEND� TO�BE�
UNAWARE�OF�THE�BILLS� PAID� BY�THEIR�
PARENTS�AND� OFTEN� HAVE�A� RUDE�
AWAKENING�WHEN� THEY�LEAVE�HOME��
�)EY�.UM�� �WHAT�S�1OLL�5AX
�AND�
WHY�HAS�MY�ELECTRICITY�BEEN�CUT�OFF �

*F�YOUR�KIDS�ARE� LIKELY�TO�HAVE�YOU�
BAILING� THEM�OUT
� THEN� THIS� IS� JUST�THE�
PROGRAM� TO� TEACH� THEM�A� LITTLE�ABOUT�
RESPONSIBLE�ADULTHOOD��4IM�$ITY�HAS�
YOU�ACTING� AS�A�.AYOR�� *N� ORDER�TO�
AVOID� BEING� KICKED�OUT�OF�OFFICE�YOU�
MUST�KEEP�THE� PLEBS� HAPPY
�WHICH

INVOLVES�ZONING� RESIDENTIAL
�
COMMERCIAL�AND� INDUSTRIAL�AREAS�AND�
SETTING� THE�MOST�EFFICIENT�TAX�RATE�

5HE�WHOLE�EXPERIENCE� IS�A�MATTEI�
OF�BALANCING� HUMAN�AND� FINANCIAL�
RESOURCES�AND�CAN� BE� FASCINATING� TO�
ADULTS�AND� TEENAGERS�ALIKE��5HIS�
GAME� RECENTLY�RECEIVED�AN�AWARD� FOI�
4IMULATION�OF�THE�:EAR�� �AND�
DESERVED� IT�� 'ROM�AN� EDUCATIONAL�
POINT�OF�VIEW� IT�IS� THE�SORT�OF�PROGRAM�
THAT�TEACHES�BY�EXPERIENCING� FUN� � �
THE� BEST�WAY�OF�ALL�� b
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BUNDLED�TOGETHER�WITH�+IJOFIOM�� �A�GREAT�
STRATEGY�GAME�WITH� ITS�OWN� HIGH�
EDUCATIONAL� VALUE�
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�8 HERE� IS� IT �� �� � �� �� ����
#ETTER�.ATHS �� �� � �� � � �� � �
'RENCH�.ISTRESS �� �� � �� �� �� ��
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#UY� AN� "MIGA� FROM� US
� AND� WE�LL� THROW� IN� THE� USUAL� 4CREEN� (EMS�
PACK�	WITH� �� MEG�3".�OF�COURSE

� MOUSE�MAT
�DISK�CLEANER�AND�"--�
OUR� 1ROFESSIONAL� 1UBLIC� %OMAIN� DISKS� �� PLUS
� SO� THAT� SETTING� IT� UP� IS�
AS� QUICK� AND� EASY� AS� POSSIBLE
� ACCESS� TO� OUR� SPECIAL� SUPPORT�
NUMBER�� "LL�FOR�IUST�_���������_����HR�DELIVERY�

 HFINM>K�)6+5�� � /B?��GCA;��CME�(;A;TCH?
5HE�ACTION�PACKED�MAGAZINE�0/�"�%*4,��WITH�DEMOS
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5HERE� IS� LITTLE�DOUBT�THAT�
4UPERBASE�HAS�COME�A� LONG�
WAY�SINCE� ITS�EARLY�DAYS�ON�
THE�$OMMODORE����� *N� �����

IT�TOOK�THE�CONVENTIONAL� IDEAS�OF�
DATABASE�SYSTEMS�AND� TURNED� THEM�
UPSIDE�DOWN�� 1IONEERED� BY�4IMON�
5RANMER�AND�%R�#RUCE�)UNT
�
4UPERBASE�"MIGA�WAS� THE� FIRST�SYSTEM�
IN� THE�WORLD� TO�HAVE�A� CONTROL� PANEL�
RESEMBLING� A�VIDEO� RECORDER�
"LTHOUGH� THE�CONTROL� SYSTEM�WAS�
NOTHING�EXTRAORDINARY� 	START�AND�END�
OF�FILE
� NEXT�RECORD
� PREVIOUS� RECORD�
AND� SO�ON
� ITS�APPEAL�WAS�THE�
SIMPLICITY� IT�OFFERED� TO�NOVICE� USERS��
.OREOVER
� IT�WAS�ARGUABLY�THE�MOST�
POWERFUL� DATABASE�SYSTEM�AVAILABLE�
FOR�HOME�MICROS
� FEATURING� POWERFUL�
ONE�TO�ONE�RELATIONAL�SEARCH�AND�
REPORTING� FUNCTIONS��WITH� THE�ADDED�
BONUS�OF�GRAPHICS�SUPPORT�

1OWER�FA ILU RE
/EVERTHELESS
�4UPERBASE�WAS�
ANYTHING� BUT�PERFECT�FOR�POWER�
APPLICATIONS�� *T� LACKED� PROPER�FORM�
LAYOUT
� ESSENTIAL� FOR�OFFICE�USE� IN�
WHICH� SPEED�AND� SIMPLICITY�ARE�
PARAMOUNT
� AND� IT� LACKED�
PROGRAMMABILITY�� 4O
�WHERE�TAILOR��
MADE�DATABASE�APPLICATIONS�WERE�
CALLED� FOR
�4UPERBASE�WAS�CAUGHT�
NAPPING�� 1RECISION� REMEDIED� THIS�WITH�
THE� RELEASE�OF�4UPERBASE�1ROFESSIONAL�
WHICH� INCORPORATED�A� POWERFUL� FORM

EDITOR�AND� A� CUSTOMISED�DATABASE�
LANGUAGE
� %.-��5HIS�CATAPULTED� THE�
PRODUCT� INTO� THE�BIG� LEAGUE
�WHERE� IT�
COULD�VIE� FOR�A� PLACE�ALONGSIDE�SUCH�
1$�DATABASE�MANAGERS�AS�D#ASE� *7
�
D#.AN
� $LIPPER����� THE� LIST�GOES�ON�
AND�ON�� #UT�4UPERBASE� IS�STILL� THE�
USER�S�DATABASE
� TAILORED�WITH�A�
GRAPHICAL� USER� INTERFACE�AND
� THAT�
IMPLIES
� THE�"MIGA�VERY�
MUCH� IN�MIND�

-OOKING� TO� THE�EVER�
EXPANDING� 1$�MARKET

1RECISION� PUT�4UPERBASE�
ON� TO� THE�1$�AND� RAN� IT�
UNDER�.ICROSOFT�S�(&.�
BASHER
�8INDOWS��5HE�
APPLICATION� LAVISHED�EASE�
OF�USE�ON�ADORING� FANS�
AND� RECEIVED�YET�MORE�
IMPROVEMENTS�� �1RECISION�
IS� NOT�A� FIRM�TO�BE�FOUND�
RESTING� ON� ITS� LAURELS�FOR�TOO� LONG�� 5HE�
1$�APPLICATION� HAS� RETURNED� TO� ITS�
ROOTS�AND�4UPERBASE�1ROFESSIONAL���
HAS� RETURNED� TO�THE�"MIGA�

5HE�4UPERBASE�RANGE�FOR�THE�
"MIGA�COMPRISES�A� SERIES�OF�THREE�
RELATIONAL�DATABASE�SYSTEMS��.UCH� OF�
THIS� REVIEW�WILL� CONCENTRATE�ON� THEIR�
FEATURES�AND�DETAIL� THE�DIFFERENCES�� *F�
YOU�ARE�NEW�TO�DATABASES
� OR�
RELATIONAL� SYSTEMS� IN�GENERAL
�CONSULT�
THE�#EGINNERS�BOX�FIRST�

*N�ESSENCE
� THE� THREE�PRODUCTS�
COMPRISE�THE� FOLLOWING�� A� SIMPLE


ENTRY�LEVEL� DATABASE�CALLED�
4UPERBASE�1ERSONAL�� �PROBABLY�THE�
MOST�POWERFUL�AVAILABLE�AT�THE� PRICE�� �
A�MORE�POWERFUL�SYSTEM�WITH� LIMITED�
PROGRAMMING� FACILITIES�ON�ENTRY�FORMS�
CALLED�4UPERBASE�1ERSONAL��
� AND�
FINALLY�THE�PROFESSIONAL� SYSTEM�� �THE�
SUBJECT�OF�THIS� REVIEW�

4UPERBASE�1ROFESSIONAL�IS� FULLY

5 I T L E � *� ' I R S T N A M E � � - A S TN A M E � �

4 T R E E T � - @

5 O W N � �
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$ O U N TY � � 1 O S TC O D E � �

5 E LE P H O N E � �

"�TYPICA L� INPUT�LAYOUT�FO R�A�FLA T�FILE �ADDRESS�DATABASE�SYSTEM

* F A 6 C3 2 D 6 kS�SIMPLE�TAPE�RECORDER��
STYLE�CONTRO L�PANEL�BUTTONS�

PROGRAMMABLE�AND� INCORPORATES�AN�
OBJECT�ORIENTED� FORMS�DESIGNER�� 6NLIKE�
MANY�MAJOR�PACKAGES
�4UPERBASE�
COMES�ON�A� SINGLE�PROGRAM�DISK�WITH�
ANOTHER�DISK�OF�EXAMPLES�AND� IS�
ACCOMPANIED� BY�TWO�ENORMOUS� RING��
BOUND�MANUALS�THAT�WEIGH� IN�AT�
ALMOST��LBS�� *T�REQUIRES� �.B�OF�3".�
AND�WORKS� BEST�WITH�AT� LEAST��.B�
AND�A� #*(� HARD� DISK�� �THE�SIZE�OF�
WHICH
� IN� PART
� DETERMINES� THE�SIZE�OF�
DATABASE�FROM�A� THEORETICAL� LIMIT�OF�
�
����MILLION� RECORDS�

*T� IS�EASY�TO�SEE� THAT�NO�ONE� IS�
GOING� TO� LEARN� HOW�TO�USE�4UPERBASE�
1ROFESSIONAL�OVERNIGHT
� ALTHOUGH� IT� IS�
FAIR�TO�SAY�THAT�MOST�PEOPLE�CAN�GET�A�
FLAT�FILE�DATABASE� RUNNING� IN� A�MATTER�
OF�HOURS
�EVEN�WITH� A� SIMPLE�FORM�
BACKGROUND��4ETTING� UP�A�COMPETE
�
MULTI�FILE� RELATIONAL�APPLICATION�WITH�
MULTIPLE�ENTRY�FORMS� IS�SOMETHING�ELSE�
AGAIN�� *T�TAKES�TRIAL
� ERROR�AND
�MORE�
OFTEN� THAN� NOT
� PROGRAMMING�

=IHNCHO?>�IH�J;A?� ���
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5HE� FIRST�STEP� IN� DESIGNING�ANY�
DATABASE� IS�DEFINING� THE�FIELD� LIST��5HIS�
IS�ONE�OF�4UPERBASE�S� STRONGEST�AND�
YET�WEAKEST�AREAS�� 0N� THE�PLUS�SIDE
�
CREATING�AND�SELECTING� FIELD� TYPES� IS�A�
DODDLE� THANKS�TO�A�WIDE�VARIETY�OF�
OPTIONS�AND�A� GOOD� REQUESTER�� 0N�
THE�MINUS�SIDE
� MISTAKES�CAN� BE�
SOMEWHAT�TRICKY�TO�CORRECT�� 'OR�
INSTANCE
�WHEN� FIELDS�ARE� BEING�
ADDED�AND�EDITED
� IT� IS�EASY�TO�
CHANGE�A� FIELD� NAME�ACCIDENTALLY�� *N�
FAIRNESS
�4UPERBASE� IS� JUST�TRYING� TO�
BE�HELPFUL
� BUT�MY� �TAME�BEGINNER��
FOUND� THIS� FEATURE�CONFUSING�� "LSO
� THE�
FIELD� LISTS�� ORDER�CANNOT�BE�CHANGED�
ONCE� IT�HAS� BEEN�DEFINED�

'IRST�BASE
&NTERING�AND�VIEWING�DATA� IS�SIMPLE�
ENOUGH�AND�EXACTLY�THE�SAME�AS� IN�
1ERSONAL
� PROVIDED�YOU�DON�T�WANT�TO�
FIDDLE�AROUND�DESIGNING�AN� INPUT�
FORM�� 'ORMS�ARE�USEFUL� FOR�ENHANCING�
VISUAL� APPEAL
� BUT�1RECISION� COULD�
HAVE� INCLUDED� HELP�SCREENS� TO�HELP�
NEW�USERS�AROUND� THE�TRICK�BITS�

4EARCHING� THE�DATABASE� IS�A�
DODDLE� IF�YOU�RE� LOOKING� FOR� INDEXED�
RECORDS
� BUT�FINDING� SPECIFIC�GROUPS�
REQUIRES� THE� USE�OF�A� FILTER�� THUS�
4UPERBASE�S� INFAMOUS� FILTER� REQUESTER�
TAKES�THE�STAGE�� *T� LOOKS� TRICKY�AT�FIRST
�
BUT�SURPRISINGLY�COMPLEX�FILTERS�CAN� BE�
ARRANGED�WITH� THE�MINIMUM� OF�FUSS��
5YPICALLY�A� SIMPLE� FILTER�MIGHT�READ��
�%/4� �� �(+* +*�� +-� �%/4� ��

�)�*�$!./!-�� +-� �%/4� �� P(%1!-,++(�

*N�OTHER�WORDS
� DISPLAY�ALL� THE� RECORDS�
WHEN� THE�$*5:� IS� -IVERPOOL
�
.ANCHESTER�OR�-ONDON�� 6SING� THE�
-*,&�OPERATOR�WITH�WILDCARD�PATTERN�
MATCHING
� MUCH�MORE�COMPLEX�
RELATIONS�CAN� BE�ACHIEVED
� IE�

#�)*%�$��#!"�� �.�
$/��

%ISPLAYS�ONLY�THOSE� RECORDS�WHOSE�
LASTNAME�FIELDS� BEGIN�WITH�"�THROUGH�
TO�.�� 4IMILARLY
� TO�DO�A� POSTCODE�
SEARCH�ON� ALL� THE�ADDRESSES� IN� THE�
$LEVELAND� AREA�

'&)*�&��� #!"�� �*)��

AND�COMBINING� THE�TWO�WOULD� GIVE�

#�)*%�$��#!"�� �.�
$/��� �%��

'&)*�&��� #!"�� �*)��

4UCH� FILTERS
�WHEN�COMBINED�WITH�
LABELS�AND�MAIL� MERGES
� CAN� BE

EFFECTIVELY�USED� TO�TARGET�A�MAILSHOT�TO�
CLIENTS� IN�ANY�PARTICULAR�AREA�
1ROVIDED�YOU� HAVE�A� POSTCODE�
DIRECTORY�TO�HAND
� THE�SEARCH�CAN� BE�
AS�WIDE�OR�AS�NARROW�AS�YOU� CHOOSE��
5HE�SAME� IDEA�COULD� BE�USED� IN�AN�
ACCOUNTS��CONTROL� SYSTEM� TO�SEARCH� FOR�
PEOPLE�WHOSE�PAYMENTS�ARE�OVERDUE��
0R� IN�A�STOCK�CONTROL� SYSTEMS� TO�
MONITOR� ITEMS�THAT�ARE�
UNDER�OVERSTOCKED�AND�THE�DEMAND�
FOR�EACH� ONE�

4ELECTING� THE�2UERY�OPTION� BRINGS�
UP�A�DECEIVINGLY�SIMPLE� REQUESTER
�
BUT�THIS� IS� THE�MOST�COMPLEX� PART�OF�
THE�SYSTEM��"LTHOUGH� IT�ONLY�
COMPRISES�FOUR�MAJOR� LINES
�EVEN�
EXPERTS�AGREE�THAT� IT�S�A� BEAST�TO�
LEARN�� 5HE�RESULTS�ARE�WORTH� THE�EXTRA�
EFFORT�BECAUSE� IT�IS� HERE�THE� RELATIONS�
COME�TO� LIFE�� $ERTAINLY
� THERE� IS� NO
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"N�EXAMPLE�OF�A�SIMPLE�ONE�TO�ONE�RELATIONAL�DATABASE�SYSTEM
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GUIDE� LIKE�EXPERIENCE�� 5HE�MANUAL�S�
EXAMPLES�ONLY�PROVIDE�A� STARTING�
POINT��5HANKFULLY
� IT� IS�POSSIBLE� TO�SAVE�
COMPLEX�QUERIES� FOR� LATER�USE�

2UERY�REQUESTER
*N�ESSENCE
� THINGS�SPLITS�UP�AS�FOLLOWS��
THE�TOP�OF�THE� REQUESTER�HAS�SPACE� TO�
DEFINE�A� REPORT�TITLE
�A�DATE�AND� PAGE�
NUMBERS�� �THESE�ARE�ADDED�
AUTOMATICALLY�BY�4UPERBASE�

"T�THE� BOTTOM
� FIVE� RADIO�BUTTONS�
ALLOW�YOU� TO�CHOOSE�EXACTLY�HOW�THE�
QUERY� IS�OUTPUT�

4CREEN��DISPLAYS�THE�QUERY�ONd
SCREEN�� 5HIS� IS�MAINLY�USED�DURING� THE�
TESTING� STAGE�AND� IS� ITS�DEFAULT��:OU�
CAN�EXPECT�TO�DO�A� LOT�OF�THIS� BECAUSE�
LEARNING� HOW�TO� PERFORM�2UERIES� IS�
ALMOST� LIKE� LEARNING�A� NEW�LANGUAGE�

1RINTER�� IS� PRIMARILY� INTENDED� FOR�
PRINTING� FINAL� REPORTS�� 0UTPUT�IS�SENT�TO�
THE�CURRENTLY�SELECTED�PRINTER�USING�
EITHER�4UPERBASE�S� INTERNAL� SETTINGS�OR�
THE�1REFERENCES�PRINTER�

%ISK��CREATES�A� TEXT�FILE�ON�DISK�� 5HIS�
OPTION� IS� INTENDED� FOR�EITHER�CREATING�
A� REPORT�FOR� LATER�USE�OR�FOR� IMPORT�
INTO�A�%51�PACKAGE�� 4YSTEMS�SUCH�AS�
1RO�1AGE�SUPPORT�THE�USE�OF�STYLE�
5"(S� 	5EXT�"TTRIBUTE�(ROUPINGS
�AND
�
BY� INCORPORATING� THESE� INTO�THE�QUERY�
DEFINITION
� THE� REPORT�CAN� BE�
FORMATTED�AND� TYPESET�AUTOMATICALLY�

'ILE��CREATES�A�COMPLETELY�NEW�
DATABASE�BASED�ON� THE� INFORMATION�
AND� FIELDS�DEFINED� IN� THE�QUERY�� 5HE�
NEW�FILE�CAN� BE�USED� BY�4UPERBASE�
AS� IF� IT�HAD� BEEN�CREATED�MANUALLY�

4AY��WHAT �5HEY�CAN�T�BE�SERIOUS��
*MAGINE�WHAT�THE�VOICE�SYNTHESISER�
MAKES�OF�FOREIGN�ADDRESSES�

'IELDS�� IS� USED� TO�DETERMINE�WHICH�
FIELDS�ARE�SELECTED� FROM� THE�CURRENT�
FILE� 	OR�FILES� FOR�MULT�FILE�QUERIES
�
0UTPUT�DEFAULTS� TO�A� TABULAR� LAYOUT
�
BUT�A� PAGE� LAYOUT� IS�AVAILABLE� FOR�
MORE�COMPLEX� REPORTS��$OLUMN�
HEADINGS�ARE� NORMALLY�TAKEN� FROM� THE�
FIELD� NAMES
� BUT�AGAIN
� THESE�ARE� USER�
DEFINABLE�� *N� THIS�BOX�YOU�WILL� BE�ABLE�
TO�SPECIFY�� COLUMN� HEADING
� AND�
POSITION�� THE�WIDTH�OF�FIELDS�� BLANK�
LIKES�� CALCULATED�EXPRESSIONS�� PRINTING�
STYLES�� CONDITIONAL� FORM� FEEDS��ONE�
FIELD� PER� LINE�� AND� INCLUSION�OF�
SELECTED� FIELD� LIST�

*T�IS� POSSIBLE�TO�EDIT�THE�TEXT�
	PROGRAM
�DIRECTLY
� BUT�MUCH�EASIER�TO�
GET�4UPERBASE�TO�DO�SOME�OF�THE�
WORK�FOR�YOU�� $LICKING� THE� FIELDS�
BUTTON� BRINGS� UP�THE�QUERY�FIELDS�
REQUESTER�AND� FROM� THERE�YOU� CAN�
SELECT�THE� FIELDS�AND� FILES�YOU�WANT�TO�
USE�� 0 F�COURSE
� THE�FILES�MUST�BE�
OPENED� FIRST�FOR� THIS� TO�WORK�� 	0NCE�A�
QUERY�DEFINITION� IS�SAVED�AND�
RELOADED
�4UPERBASE�ATTEMPTS�TO�
OPEN� ANY�REQUIRED� FILES� FOR�YOU�


"T�THE�SIMPLEST� LEVEL
� YOU�WOULD�
JUST�SELECT�A�SET�OF�FIELDS�TO�WORK�WITH

�+85�?>F5A�>6�
A5;1C9>=1;�41C1�

21B5B�;51E5B�6;1C�
69;5B�BC1=49=7�

AND�4UPERBASE�WILL� TABULATE� THEM�
AUTOMATICALLY
� ADDING� COMMA�
SEPARATORS� FOR�YOU�� 5HIS� IS�A� POINT��
AND�SHOOT�OPERATION
� AND�THUS�VERY�
FAST�� *NTERESTINGLY
� AS� IN� #"4*$
� THE�
SEMI�COLON� CAN� BE�USED� TO�SUPPRESS�
EXTRA� SPACES�

-IVE�CALCULATIONS��GIVES�DERIVED�
VALUES� THAT�ARE� PARTICULARLY�
INTERESTING�� :OU�CAN�GET�THE�QUERY�TO�
WORK�OUT�CURRENT� RESULTS�OR�PRE�FORMAT�
FIELD�WIDTHS� �ON� THE� FLY��

'OR�EXAMPLE
� TO�ADD�7"5�AND� FIX�
THE�NUMBER�OF�DECIMAL� PLACES�

�!,�'<624=�!>48=� ��+ � * 	 ��

0R� TO�CALCULATE�A�MONTH� IN� ADVANCE�

� 0 > 4 �!9@:624=� � � 


AND� TO�CUSTOMISE�THE�DATE�BY�USING�A�
FORMATTING� STRING� TO�OVERRIDE� THE�
DEFAULT�SETTINGS�

��*�����-)��0>4�!9@:624=� ��

�
�	�&3
88
CCCC��

&VEN� COMMENT�TEXT�FIELDS�OF�UP�TO�
�����CHARACTERS� IN� LENGTH� CAN� BE�
PRINTED� � �COMPLETE�WITH�AUTOMATIC

=IHNCHO?>�IH� J;A?� ���

'�/$,+ � �201 &+$
%.-� % A TABASE �. ANAGEM EN T�-ANGUAGE �� " �P RO G RAM M IN G � LA N GUAGE 
� N O T�

U N LIK E �#ASIC
� USED� TO �CUS TOM ISE �0NI>K;:L>�FO RM S �O R �EVEN �W R I TE �
COM P LE TE �N E W �D A TA B A SE �SYSTEM S�

'IE LD� " �S IN G LE � ITEM �O F � IN FO RM A TIO N 
 �O R �TH E �A REA � IN �W H IC H � TH A T � IN FO RM A TIO N � IS�
S TO RE D �� 4EE� 'IE LD�5YPES�

' IE LDNAM E � 5HE� NAM E �O F �A � F IE LD � USED � AS�A N �A ID E �M EM O IRE � TO � ITS �CON TEN TS �� ' IELDS�CAN�
H A VE � JU S T�A B O U T�A N Y � NAM E �� �" 
� #
�9:; 
�B U T �NAM ES � RE FLE C TIN G �A � F IE LD �S �
CON TEN TS 
� / AM E 
�" D D RE SS 
�1OSTCODE 
�ETC
� A RE �M O RE � USE FU L�

'ILE� " �G RO U P �O F � RE CO RDS �S TO RE D �ON � D IS K �

' LA T�'ILE� " �TY P E �O F �D A TA B A SE � IN �W H IC H � EACH� RECO RD � IS�A N � IN D IV ID U A L� E N T ITY �� �
TY P IC A L LY �EACH�W O RK S � LIK E �A � S IN G LE � CA RD � ON � A �3 O LODE X �� 4EE�#EG INNERS �
4 TA RT�) E RE �FO R �M O RE � IN FO �

3ECORD � " �G RO U P �O F �ONE �O R �M O RE � F IE LD S �

3 E LA TIO N A L� " �D A TA B A SE � IN �W H IC H �EACH � RECO RD � CAN� PROCESS� IN FO RM A TIO N � FRO M � SEVE RA L�
D IF FE RE N T �D A TA � F ILE S � S IM U LTA N E OU S LY �� 3 E LA TIO N A L� SYSTEM S�CAN� BE�
CO N F IG U RE D �AS� F LA T � F ILE S � I F �NECESSARY �� 4EE�#EG INNE RS � 4 TA RT�) E RE � FO R �M O RE �
IN FO RM A TIO N �

42-� 4 TRUC TU RED �2 U E RY �-ANGUAGE �� " �N E W �A PP RO A CH � TO �D A TA B A SE �M ANAGEM EN T�
B Y �W H IC H � THE � SYS TEM � IS �C O N TRO LLE D � B Y �A � LA N G U A G E � TH A T �A P P RO X IM A TE S �
TO �&NG LISH �M O RE �C LO SE LY �TH A N � E VE R�B E FO RE ��5HIS� IS � N O T�S U P P O RTE D � A T �
P RE SEN T�B Y �A N Y �" M IG A � SYS TEM S
� B U T � IT � IS� B E LIE VE D � TO �BE �O N � TH E � HO R IZO N �
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WORD�WRAPPING� � �USING� THE�53*.��
FUNCTION� LIKE�THIS�

*(!$���:8849>=��:1�0>0�

/@KJMO��ENABLES� THE� INCLUSION�OF�
4UPERBASE�S�EXTENSIVE� REPORTING�
FACILITIES
� SUCH�AS�46.
�.&"/�AND

'ILTER��ALLOWS� FOR�THE�SELECTION� OF�
RECORDS�USING�A�CUSTOMISED� FILTER�AND�
THE�CREATION� OF�THE� RELATIONS� FOR�MULTId
FILE� REPORTS�� 3ELATIONS�ARE�CREATED�
BETWEEN� TWO�OR�MORE� FILES�WITH� THE�
EQUALITY�OPERATOR�� � REMEMBERING� THAT�
ALL� FIELDS�MUST�BE� INDEXED�� "LSO
�
RELATIONS�MUST�MAKE�SENSE�� *T� IS� NOT�
REASONABLE� TO� RELATE� FOUR�FILES�USING�
TWO�DIFFERENT�KEYS�

4YNTACTICALLY
� A� RELATION� IN�
4UPERBASE� IS�SET�UP� LIKE� THIS�

%?814<��?=>:84<=� �� �:34�&<34<=

)ERE
� FOR�EVERY�NUMBER�KEY� IN� THE�
$USTOMERS�DATABASE
� THE�
CORRESPONDING� RECORD� OR� RECORDS�ARE�
RETRIEVED� FROM� THE�0RDERS�DATABASE�
USING� THE�CODE� KEY��.ULTIPLE� RELATIONS

1%�+( � 6, 2 � )233 &"0 
�
1%�+(�6,2
&� <H�DI?@=O@?�OJ�OC@�AJGGJRDIB�AJM�
OC@DM�C@GK�DI�OC@�KMJ?P>ODJI�JA�OCDN�
<MOD>G@��-CDG�*JJM@�AJM�OC@�<MORJMF
�
!<Q@�<I?�*D>C@GG@�0O@==DIBN�AJM�
>JM?JI�=G@P�DINKDM<ODJI
�<I?�-<O�
4DINO<IG@T�AJM�=@DIB�<�O<H@�
=@BDII@M���GNJ
�OC<IFN�OJ�-@MMT�
<I?�/P@�<O�-M@>DNDJI�0JAOR<M@�AJM�
<NNDNO<I>@�JI�OC@�ADI@M�KJDION�

ARE�ACHIEVED� SIMPLY�WITH� THE�"/%�
OPERATOR�

%?814<��?=>:84<=����:34�&<34<=�

�%���:34�&<34<=����:34�)>:27

*T�IS�EASY�TO�SEE�HOW�THIS�MAY�CONFUSE�
THE�FILTER�EXPRESSION�� 'OR� INSTANCE
� IN

�>>JPION

,M?@MN

�>>JPIO�>J?@�

 <O�+PH=@M�

-MD>@�

3�1��

�>>JPIO�>J?@�

�<G<I>@� +JR�

,Q@M?P@ �

!P@� JI�

 M@?DO� GDHDO

"�MORE�COMPLEX�ONE�TO�ONE�AND�
ONE�TO�MANY�RELATION�� *N�TH IS�
EXAMPLE
�THE� jMANYk�FILE � IS�THE� LIST�
O F�ITEMS�ORDERED�BY�EACH�CLIENT��
/O�MATTER�HOW�MANY�OR�HOW�FEW�
ITEMS�A�CUSTOMER�ORDERS
�THE�ONE��
TO�MANY�RELATION�W ILL� HANDLE�IT��
5HIS�ALLOWS�FO R�S TOCK�AND�CREDIT�
CONTRO L�AT�THE�PUSH�O F�A�BUTTON�

A� STOCK�CONTROL� SYSTEM�YOU�MIGHT�WANT�
A� REPORT�ON�WHICH� ITEMS�ARE� FALLING�
BELOW�THE�MINIMUM�STOCK�LEVEL�AND�
THOSE�THAT�ARE� BEING�ORDERED� BY�
CUSTOMERS�ON�A� REGULAR�BASIS�� 5HIS�
MIGHT�INVOLVE�THE� RELATION� BETWEEN�
THE�$USTOMERS�AND�4TOCK�DATABASES�
IN�ADDITION� TO� THE� LOGIC�CONCERNING�
HIGH�LOW�STOCK� LEVELS�� 4UPERBASE�
HANDLES�THIS�WITH� THE�03�OPERATOR�
WHICH
� AS�YOU�MAY�KNOW
�ALSO�
DOUBLES�AS�"/%��5HIS�EXAMPLE� USES�
03� IN� ITS� NATIVE�FORM�

�:34�)>:27��� �:34�&<34<=� � % � �

�!9)>:27�)>:27����$0B�)>:27�

& ( � !9 ) > : 2 7 �)>:27���

$69�)>:27�

0RDER��4ETS�THE�SORTING� ORDER��
(ENERALLY
� MANY�APPLICATIONS�WILL�BE�
SORTED�ON�A�SINGLE� INDEXED� FIELD� � �
-ASTNAME�FOR�EXAMPLE�� )OWEVER
� THIS�
GADGET�ALSO�SUPPORTS�MULTI�LEVEL�
SEARCHES�SO�DATA� CAN� BE�DIVIDED�AND�
GROUPED
� EVEN�ACROSS�SEVERAL� FILES�

0 2 - " / � � 0 " � % " ) -
0NI>K;:L>�USERS� NOW �HAVE�THE IR�OW N �SUPPORT�G ROUP �WHICH �
OFFERS�A� B I�M ONTH LY �MAGAZINE
�A� TE LEPHONE�HELPLINE
� REGU LAR�
MEETINGS�AND�EVEN�A� BU LLE TIN � BOARD �SERVICE�
.EMBERSHIP� IS�AVA ILAB LE �ON� THREE� LEVELS�

$ORPORATE� 	LARGE�COMPANIES
��_��� ��7"5�
4MALL�#USINESS� 	UP�TO ����EMPLOYEES
��_��� ���7"5�
*ND IV IDUA LS
�CHARITIES�AND�EDUCATION�� _�� � ��7"5

5HE�##4
�WHICH� HAS� LIM ITED �PUBLIC�ACCESS
� IS�ON�
e���� ��������� �
1ROTOCOL�� ��/��
4PEEDS��7��
� ��
� ��BIS
�7��
�7���BIS�AND�./1� ����

'OR�MORE� IN FO RM ATION �CALL�(ERRY�3OGERS
�e���� ���� �����

5HESE�ARE� JUST�A� FEW�EXAMPLES�OF�THE�
MANY�POSSIBILITIES�4UPERBASE�HAS� TO�
OFFER� IN� 2UERY�� 5HERE�ARE� LITERALLY�
HUNDREDS�OF�WAYS�OF�ARRANGING
�
SEARCHING
� OUTPUTTING
� UPDATING� AND�
REPORTING�ON�DATA�� 5O�DESCRIBE�EACH�
ONE� IN�DETAIL�WOULD� TAKE�UP�THE�WHOLE�
REVIEW
�WHICH� SUGGESTS�A� BETTER�ENTRY�
METHOD�COULD� BE�DEVISED� FOR�SUCH�
QUICK�QUERIES�� *�D� LIKE�TO�SEE�BETTER�
USE�MADE�OF�THE�GRAPHIC� INTERFACE� TO�
MAKE�QUERIES�EASIER�� PERHAPS�SOME�
SORT�OF�FLOWCHARTING� METHOD� BY�WHICH�
YOU� COULD�DROP� FILES�AND� FIELDS� INTO�
LITTLE�BOXES��5HE�MECHANICS�OF�2UERY�
HAVE�CHANGED�VERY� LITTLE�SINCE� IT�WAS�
FIRST�DEVISED� AND
� GIVEN� ITS� INHERENT�
COMPLEXITY
� SOMETHING� SHOULD� BE�
DONE�TO�MAKE� IT�EASIER�

"NYWAY
� THAT�S�ENOUGH� FOR�THIS�
MONTH�� *N� OUR�4EPTEMBER� ISSUE� *�WILL�
BE� LOOKING�MORE�CLOSELY�AT�THE� FORMS�
EDITOR�AND� THE�%ATABASE�
.ANAGEMENT�-ANGUAGE
� PLUS�GIVING�
FULL� CHECKOUT�RATINGS�FOR�EACH� ASPECT�
OF�THIS�APPLICATION�� 4EE�YOU� THEN��0

O O O O O O O O O �
4)011 */( � -*45

*D?5A21B5�'A>65BB9>=1;
:: W���
��
4UPPLIER��+L?=CMCIH�.I@NQ;L?�
�� 1ARK�5ERRACE
�8ORCESTER�1ARK

4URREY�,5���+;�
c � ������������

"LSO�AVAILABLE�
*D?5A21B5�'5AB>=1;�
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	BASIC
� BUT�VERY�GOOD

*D?5A21B5�'5AB>=1;�� 








W���
��
	VERY�SIM ILAR�TO�)HE�� BUT�LACKS�THE� FORM�
DESIGNER�AND� %.-


o � 1RICES�QUOTED�ARE� INCLUSIVE�
O F�7"5�AT� �����

�
� =IHNCHO?>� @LIG�J;A?� ���

M@>JM?�DI�OC@�
��0O<ODNOD>N�ADG@��,I@�
>GP=�H<T�C<Q@�ORJ�

T@<MN�JA�CDNOJMT
�
<IJOC@M�H<T�C<Q@�@DBCO���PO�OC@�
?<O<=<N@�><I�M@OMD@Q@�<N�H<IT�JM�
<N�A@R�JA�OC@�M@>JM?N�<N�C<Q@�<�
H<O>CDIB�DI?@S�F@T��1CDN�DN�RC@M@�
OC@�KJR@M�JA�M@G<ODJI<G�?<O<=<N@N�
G@<Q@N�OC@�AG<O�ADG@�OTK@�NO<I?DIB��
*JM@JQ@M
�OCDN�DN�IJO�EPNO�<�
>JIOMDQ@?�@S<HKG@��1CDN�NTNO@H�DN�
PN@?�=T��MP>@�0HDOC
�"?DOJM�JA�
�NKEBG@MHG�GHG�E>:@N>�#HHM;:EE�OJ�
F@@K�PK�OJ�?<O@�M@>JM?N�JI�
N@Q@M<G�CPI?M@?�O@<HN�

 @MO<DIGT�?<O<=<N@N�<M@�Q@MT�
Q@MN<ODG@��1C@T�<M@�M@NKJIND=G@�AJM�
OCDIBN�<N�?DQ@MN@�<N�EPIF�H<DG�
<I?�H<FDIB�NPM@�@Q@MTJI@�B@ON�
OC@DM� JHHPIDOT� C<MB@�AJMHN��
1CDN�M@>@IO�@S<HKG@�DN�N<?�KMJJA�
JA�OC@�<?<B@�OC<O�>JHKPO@MN�?J�
IJO�H<F@�HDNO<F@N��K@JKG@�?J
�
<I?�OC@�@AA@>O�DN�JAO@I�RD?@�
M@<>CDIB��,I�<�NDHDG<M�IJO@
�TJP�
><I�=G<H@�OC@�P=DLPDOJPN�PN@�JA�
?<O<=<N@N�AJM�OC@�HDGGDJIN�JA�
PIR<IO@?�K<>F<B@N�G<I?DIB�OC@�
JI�?JJMH<ON�JA�CJH@N�<>MJNN�OC@�
BGJ=@���@<>C�JI@�O<MB@O@?�
K@MNJI<GGT�<O�OC@�DI?DQD?P<G�JM�
CJH@�JRI@M�� JHK<ID@N�@SDNO�
OC<O�NK@>D<GDN@�DI�>JHKDGDIB�GDNON�JA�
NP>C�O<MB@O�BMJPKN�<I?�N@GGDIB�
OC@H�OJ�?DM@>O�H<DG�CJPN@N��1CDN�DN�
G@B<G
�KMJQD?@?�OC@T�<M@�
M@BDNO@M@?
�=PO�DN�NODGG�<�IPDN<I>@�

 HG?>LLBHGL�H?�:� HFINM>K�
'HNKG:EBLM�LPJO@N�<�O<G@�DI�RCD>C�
ORJ�H<DGDIB�GDNON�BJO�HDS@?�PK��
-MJKMD@OJMN�JA�>@MO<DI�NK@>D<GDNO�
=JPODLP@N�R@M@�<H<U@?�OJ�
M@>@DQ@�<�><O<GJBP@�JA�NPMBD><G�
NPKKJMO�B<MH@ION���O�OC@�N<H@�
ODH@
�<I�@SJOD>�GDIB@MD@�><O<GJBP@�
BJO�H<DG@?�OJ�OC@�M@ND?@ION�JA�
JQ@M������%<KKT�%JPN@��
M@ODM@H@IO�CJH@N�OCMJPBCJPO�OC@�
2IDO@?�0O<O@N��-@JKG@�RCJ�NOP?T�
OC@�>JHKG@S�DIO@MKG<T�JA�><PN@
�
@AA@>O�<I?�?DM@>O�H<DGDIB
�N<T�OCDN�
NJMO�JA�OCDIB�C<KK@IN�<GG�OC@�ODH@�
<I?�OC@�M@K@M>PNNDJIN�<M@�
DHKJNND=G@�OJ�LP<IODAT�
 HG?>LLBHGL�H?�:� HFINM>K�
'HNKG:EBLM�?@ADI@N�OC@N@�<I<GTNON�
<N���HDI?G@NN�=@MFN�RCJ�
RJPG?I�O�FIJR�<�>JHKPO@M�DA�TJP�
CDO�OC@H�RDOC�JI@��
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"LHF@� RDQHNTRKX
� SGDQD�R� MN� 8 KQ� � KHL � fhhh
QD@RNM�VGX�XNT� RGNTKCM �S
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EQNL� SHLD� SN � SHLD�
o � &VEN�WHEN�YOU�RE�PLOUGHING�THROUGH�THE�COMd
PLEXITIES�OF�YOUR�LATEST�MACHINE�CODE�MASTERPIECE
�
IT�S�A�GOOD� IDEA�TO�TAKE�A�BREAK�AND� RELAX�� )ECK
� PERd
HAPS�EVEN�PLAY�A�GAME�

o � *T�S�KEEPING�A�HEALTHY�BALANCE�BETWEEN�THE�SERId
OUS�SIDE�OF�YOUR�COMPUTER�AND�THE�MORE� ���� ERRM� ���
�FRIVOLOUS��PURPOSES�OF�THE�DEAR�MACHINE�THAT�HAS�

MADE��HDB<�#JMH<O�FAR�AND�AWAY�#RITAIN�S
� AND�
POSSIBLY�THE�WORLD�S
� MOST�POPULAR�"MIGA�MAGAZINE�

o �4O�WHILE�THE�4CREENPLAY�SECTION�BRINGS�YOU�THE�
LOW�DOWN�ON�WHAT�TO�PLAY�IN�YOUR�MOMENTS�OF�IDLEd
NESS
�YOU�WILL�ALSO�FIND�NEARLY����PAGES�OF�REVIEWS�
COVERING�THE� LATEST�IN�HARDWARE�AND� �SERIOUS��SOFTd
WARE�ACROSS�THE�WHOLE�"MIGA�SCENE�

o �5HERE�S�THE�CREATIVE�STUFF
� FROM�A�PAINT�PACKAGE�THAT�COULD�
RIVAL�%ELUXE1AINT�***� TO�A�HARDWARE�SOUND�SAMPLER�FROM�THE�

PEOPLE�WHO�MAKE�THE�BEST�SAMPLING�SOFTWARE�AROUND�

o �5HERE�S�ALSO�THE�PRACTICAL�STUFF
� INCLUDING�A�WHOLE�HEAP�OF
UTILITIES�TO�MAKE�LIFE�W ITH�A�HARD

DRIVE�FAR�SAFER�AHD�THE�CHEAPd
EST�MEMORY�EXPANSION�WE�VE�
EVER�SEEN�

*�"ND�THEN�THERE�S�A

� � WHOLE� LOT�MORE�BESIDES
� FROM�
i+ � THE�LATEST�THING� IN�MULTIMEDIA�

PRESENTATION�SOFTWARE
� TO�EDUd

CATIONAL�STUFF�TO�HELP�THE� LITTLE�

�UNS� LEARN�

1LUS
� OF�COURSE
� THERE�S�THE�EVER��
DEPENDABLE�8ORKBENCH
� ANSWERING�
YOUR�SERIOUS�SOFTWARE�QUERIES�AND�

SOLVING�YOUR�HARDWARE� ��
PROBLEMS�

o � "ND�� �TO�SAVE�THE�BEST�TILL�
LAST�� �A�GROUND�BREAKING�

FEATURE�THAT�TELLS�YOU�EXACTLY�HOW�TO�
GET�RESULTS� IN�%51��8HAT�MORE�COULD�YOU�

WANT �%ON�T�MISS� IT�

� � � H < F @ N � ' < > F �
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'&"563&% �(3061 ��
*$16( �. *% �5)".&4
*$16(�.ID�5HAMES� IS�THE� LOCAL�GROUP�
FOR�$OMMODORE�USERS� IN�4OUTH�#UCKS
�
&AST�#ERKSHIRE�AND�THE�8EST�SIDE�OF�
-ONDON��.EETINGS�ARE�HELD�ON�THE�
SECOND�5HURSDAY�OF�THE�MONTH�AT�THE�
$OX�(REEN�$OMMUNITY�$ENTRE
� SOUTHd
WEST�OF�.AIDENHEAD
� AND� START�AT�
����PM��.EMBERS�COME�FROM�
3EADING
� 4LOUGH
�8INDSOR
� AND�
"YLESBURY�

5OPICS� INCLUDE�PROBLEM�SOLVING
�
SUCH�AS�PRINTER� INTERFACING
� 1%�
COPYING�NIGHTS� 	ONLY�1%*

� AND�GUEST�
SPEAKERS�� 3ING� THE�SECRETARY
�.IKE�
)ATT
�ON������ ������� 	�PM�L���PM
�

"M IGA�6SERS�,LOB
�8INDSOR�
)OUSE
� ���$ASTLE�4TREET
� #ODMIN
�
$ORNWALL�1-��� �%9�
.EETS�EVERY�'RIDAY�FROM�������PM
�
TO�EXPAND�MEMBERS�� KNOWLEDGE�OF�
"MIGA�COMPUTING�AND�HELP�WITH�
PROBLEMS�� $ONTACT�+ACK�5AILING�

"M IGA�8 ITHAM �6SERS�(ROUP

���)IGHFIELDS�3D
�8ITHAM
� &SSEX�
$.�� �-8
%ISTRIBUTES�TIPS�AND�#ASIC�PROGRAMS��
,EITH�"NDERSON�h �����������>

#ASIC�1ROGRAMMERS�(ROUP
���
2UEEN�&LIZABETH�%RIVE
�/ORMANTON
�
8EST�:ORKSHIRE�8'�� �+'�
"�GROUP�SET�UP�TO�ENCOURAGE�THE�USE�
OF�#ASIC
�EXCHANGE� IDEAS�AND�ASSIST�
THOSE�BEGINNING�WITH�THE� LANGUAGE��"�
FREE�NEWSLETTER�CAN�BE�GOT�FROM�.ARK�
#LACKALL�E ������������

$HESTER�LE�4TREET� ���#IT�
$OMPUTER�$LUB
�$ONFERENCE�3OOM

�
�5HE�$IVIC�$ENTRE
� /EWCASTLE�
3OAD
�$HESTER�LE�4TREET�
5HE�CLUB�MEETS�EVERY�.ONDAY�FROM�
���������PM�TO�SEE�EACH�OTHER�S�
SOFTWARE�COLLECTIONS
� EXCHANGE�
ADVICE�AND� TIPS��$ONTACT�#OB�c �����
��������

$LUB�"M IGA
���#OWES�-EA
� 4HINEY�
3OW
�)OUGHTON�-E�4PRING
�5YNE�AND�
8EAR�%)���11�
.EMBERSHIP�COSTS�_��A�YEAR�FOR�A�
NEWSLETTER
� 1%�SOFTWARE�AND�A�����
HOUR�TELEPHONE�HELPLINE�SERVICE�� 'OR�
MORE� INFO�SEND�A�4"&�TO�$HRIS�
-ONGLEY�

*NDEPENDENT�$OMMODORE�
1RODUCTS�6SERS�(ROUP
�#IGGIN�
)ILL�-IBRARY
�$HURCH�3OAD
� #IGGIN�
)ILL
� ,ENT�
.EETS�MOST�5HURSDAYS�FROM�����d
����PM��5HERE�ARE� LECTURE�NIGHTS�AND�
OPEN�NIGHTS�WHERE�MEMBERS�CAN�GET�
HELP�� $ONTACT�+OHN� #ICKERSTAFF�AFTER

����PM�O ����� ��������

5HE�1ENNINE�"M IGA�$LUB
� ���#�
0AKWORTH� 3OAD
� ,EIGHLY
�8EST�
:ORKSHIRE�#%��� *3&�
0FFERS� FREE�MEMBERSHIP
� FREE�ADVICE
�
AND�CIRCULATES�A� NEWSLETTER�
$ONTACT�4IMON�#OOTH�e������
�������

4LIM�"GNUS
� ���� #ROCKS�%RIVE
�
/ORTH�$HEAM
� 4UTTON
� 4URREY�4.��
�68�
.EETS�ON� THE�LAST�5HURSDAY�OF�THE�
MONTH�� 1%� LIBRARY
� BULLETIN� BOARD
�
ADVICE� FROM�"MIGA�EXPERTS�� $ONTACT�
1HILIP�8ORREL�

4OFTWARE�&XCHANGE�4ERVICE
� ��
#OURNVILLE�-ANE
�4TIRCHLEY

#IRMINGHAM
� #����+:
0FFERS�A� FORUM� FOR�EXCHANGING�OLD

UNWANTED�GAMES�AT�A� A�SMALL�PRICE�
$ONTACT�.ICHAEL� 1UN�W����� ���
�����

/2+� < �$ /,2-�

#JM�<�AM@@�GDNODIB
�N@I?�=MD@A�
?@O<DGN�JA�TJPM�PN@M�BMJPK�OJ�
2N@M�$MJPK�)DNO
��HDB<�
0CJKK@M
����*JIHJPOC�0OM@@O
�
�<OC����� ��4

3 * 7 & 3 % & / & � 1 % -
PBMA

$ 0 . 1 6 5 & 3 � 7 * 4 * 0 / 4
IK>L>GM

0
� O

OWC�

CI

%�,0#

0� 4� &� 3� S
0 � "0� 'REE�1%�4OFTWARE� 1

4IX�����1AGE�.AGAZINES�
� � 5ECHNICAL�"DVICE���%ISCOUNTS�

4END�4"&�FOR�DETAILS�TO�+ACK�4��
2 
� $OHEN�10�#OX������-ONDON�
UJ� /���65�ONLY�_���PER�YEAR�INCLUDING�
CD� JOINING�'&&�OF�_�� ��8E�SUPPORT� ALL�
0� $OMMODORE�.ACHINES�WITH�
$�� SOFTWARE�FOR�EACH���#ACK�ISSUES�FOR� ? �
0 � �����_��EACH��� 0VERSEAS� O �
? � PRICES�ON� REQUEST

$"--�
�������������
AFTER�����PM

1"3�1�-.��')(�3�
(312�*--)�5&�2�7-3�!�,�%#2�$-0�Y� ��� ����JJ

"�( .� 0/$'$/$ .
$GHM@�$G@KKDMFD���	(QD@S�4DPTDK
� .@RSDQ�7HQTR�&KKDQ����� 	5GD�#DRS
�
.HRRHKD�$NLL@MC�	*M�)H�3DR
� 5DWS1KTR���	5GD�-@SDRS�8NQC�1QN

"HQ"BD���	#DRS�1%�4GNNSDL�TO�DUDQ 
� 4ODBSQTL�&LTK@SNQ�	:NTQ�+NJHMF�
�
4PT@QDR�(@LD�	&9$-64*7&�3&-&"4&
� 6SHKHSX�#NNS�L@JDQ�	&RRDMSH@K
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0NE�OF�THE�FIRST�IN�THE�COUNTRY�WITH�THE�NEW�$OMMODORE�
$%57��$ALL� INTO�OUR�SHOP�FOR�A�DEMONSTRATION�OF�THIS�

FABULOUS�NEW�CONCEPT�IN�EXCITEMENT
�ENTERTAINMENT�AND�
EDUCATION�FOR�ONLY�_����INCLUSIVE�OF�7"5�� *NFRA�RED� REMOTE�
CONTROL�AND� READY�TO�PLAY�$%57�DISCS�ARE�INCLUDED� IN�THE�

PRICE�� 'ULL� RANGE�OF�$%57�SOFTWARE�ALSO�AVAILABLE�

-2�)& �!,*�&+�-� (0�
,+)6�V����

%&.0 �1"$, �� )YSTERESIS
�4PACED�0UT���#ART�4IMPSON�
(".&4 �1"$, �� 1ACMAN���
� #LIZZARD���%RIP�
. 64 *$ � 1"$, �� .ED�7�
� 1RO�5RACKER���4AMPLES�
)0.&�6 5 *- *5 *& 4 ��8ORDWRIGHT
� %�$OPY���#ANK�/
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WHEN�YOU�SEND�A�BLANK�DISK�AND�4"&�TO�3*7&3%&/&�1%-�
"$$&44�"/%�7*4"�WELCOME

��<�0 %,,)�/,�!
�1&)"%2/01
�
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65*-*5*&4
1%6����8ORD�1ROCESSING�%ATABASING
1%6���"IR5UNNEL�4IMULATION
1%6����'I�SH������"��,�"SSEMBLER
1%6����'ISH����$�%OCS
1%6����'ISH�����$ONSOLE�)ANDLER
1%6����'ISH�����$REATE�OWN�PUZZLES
1%6��'ISH���������4#1ROLOG��DISKS
1%6���� 'I�SH������3*.�%ATABASE
1%6����'ISH�����"NALYTIC�SPREADSHEET
1%6����'ISH�����0FFICIAL�$#.�*''�DISK
1%6����'ISH�����"SSEMBLER��$�EG
1%6����'ISH�����.ANDEIVROOM�7���
1%6����'ISH�����4CIENTIFIC�CALCULATOR
1%6����'ISH�����LCONS	����IN���COLORS

1%6����'ISH�����"STRONOMY�PROGRAM
1%6����'ISH����"�;�5EXT�&DITOR
1%6����'ISH������$-*PRINT
1%6����'ISH�����,EYMAP�&DITOR
1%6����4*%�7�����5HE�ULTIMATE�DISK�UTIL�
1%6����$�.ANUAL
1%6����'ILE�"RCHIVER
1%6����'ONTS�AND�4URFACES
1%6����%ISKSALVE����
1%6����4CALC�8ORDWRITE
1%6����$ELTICS�%EMO�MAKER
1%6����)AM�3ADIO�UTILS	��DISKS

1%6�����.ENU�.AKER
1%6�����-ABEL�DESIGNER
1%6�����*CON�.AKER
1%6����LCON�.ANIA
1%6�����$ROSSWORD�$REATOR
1%6�����7ARIOUS�$-*�UTILS
1%6�����(ROCERY�7IDEO�LIST�MAKER
1%6�����*CON�'UN
1%6����� 'IXDISK�DISK�REPAIRER
1%6�����(AMES�.USIC�$REATOR
1%6�����7ACCINE�#OOSTER	7IRUS�KILLER

1%6� ����2UICK#ASE�%ATABASE
1%6�����'ISH�����%RAW�MAP
1%6�����'ISH�����1LOTDATA��%
1%6����"/$���	&XCELLENT�UTILS

1%6�����'ALCON�#OOTBLOCK$REATOR�
1%6�����#OOTBLOCK�$OPIER�
1%6����1MAN�7IRUS�,ILLER�
1%6�����4YNCHRO�1ACKER�7����
1%6�����7IRUS�,ILLER�1RO�7����
1%6�����1ERFECT�4OUND�7�����
1%6�����'ISH�����.&%�
1%6�����.&%�.ODULES

%&.04
1%%���"NARCHY�%EMO
1%%�$ULT%EMODISK
1%%���%EATHSTAR�.EGADEMO	��DISKS

1%%���&LVIRA�%EMO
1%%����3"'�.EGADEMO	��DISKS

1%%����3OBOCOP�%EMO
1%%����4"&�%EMO���
1%%����4"&�%EMO���
1%%����4"&�%EMO���
1%%����4"&�%EMO���
1%%����4"&�%EMO���

1%%����"NARCHY�0OH�ITS�OBSCENE�***�
1%%����)ACKTRIC,���"RSEWIPE
1%%����)ACKTRICK��4MASHINGDAY�OUT
1%%����,EFRENS� .EGADEMO��	��DISKS

1%%����/ITRO"$�%EMOS���
1%%����/ORTH�STAR�.EGADEMO��
1%%����3EBELS�.EGADEMO
1%%����3ED�4ECTOR�%EMO
1%%����3ED�4ECTOR�%EMODISK��
1%%����4"&�%EMOS���
1%%����4"&�%EMOS���
1%%����4COOPEX�%EMOS
1%%����4COOPEX�.EGADEMO
1%%����5�RILOGY�%EMOS��
1%%���5RILOGY.EGADEMO��� �
1%%����58*�%EMO�7IRUS�KILLER
1%%����7ORTEX�.EGADEMO
1%%����.AGNETIC�'IELDS�%EMO���
1%%����1REDATORS�.EGADEMO	��DISKS

1%%����4EMTEX�.EGADEMO
1%%�����#UDBRAIN�*�	��DISKS

1%%�����.AGNETIC�'IELDS�%EMO���
1%%�����.AGNETIC�'IELDS�%EMO���
1%%�����$HUBBY�#ROWN
1%%�����$RIONICS�%EMO
1%%�����(IANTS�.EGADEMO	��DISKS

1%%�����.AGNETIC�'IELDS�%EMO���
1%%�����1AGE�0NE�%EMO��
1%%�����1AGE�0NE�%EMO��
1%%�����1AGE�0NE�%EMO��
1%%�����1AGE�0NE�%EMO��
1%%�����4"&�%EMO���
1%%�����'LASH�/O�#RAIN�/O�1AINm	�

1%%�����#ILLY�$ONNALLY�%EMO	��DISKS

1%%�����)ACKTRICK�3AVE�ON�
1%%�����4"&�%EMO���
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� TO�YOUR�PRINTER��5HE�
APPROACH�MAY�SEEM� RATHER�PRIMITIVE�
TO�DEVOTED� %51�ERS�BUT�IT�OFFERS�SOME�
ADVANTAGES�AS�WE�SHALL� SEE�

�FB@:1"5
5HE�"MIGA� IMPLEMENTATION� IS�FAR�
MORE� THAN�A� PORT�OF�5&9�� 5OMAS�
3OKICKI� HAS�TAKEN� FULL� ADVANTAGE�OF�
THE�"MIGA�S�SUPERIOR�FACILITIES� TO�
ENHANCE�THE�PROGRAM�S�FUNCTIONALITY��
*N� PARTICULAR
� THE�MULTITASKING�
OPERATING� SYSTEM�ALLOWS�THE�5&9�AND�
1REVIEW�PROGRAMS� TO�BE�OPEN�
SIMULTANEOUSLY��5&9�PASSING� PAGES� TO�
1REVIEW�AS� THEY�ARE� PARSED�� #OTH�5&9�
AND� 1REVIEW�SUPPORT�"3EXX
� SO� THE�
POSSIBILITIES�OF�LINKING� THEM� TO�OTHER�
PROGRAMS�ARE� IMMENSE�

%EPENDING� UPON� THE�PRINTER�
DRIVERS�YOU�ORDER
�YOU�COULD� RECEIVE�
���OR�SO�DISKS�� %ON�T�BE�ALARMED��
5HESE�ARE�MOSTLY�BITMAPPED� FONTS�AT�
DIFFERENT�SIZES�AND� RESOLUTIONS�

8 HY�USE��FB@:1"5 
*F�YOU�WANT�TO�PRODUCE�DOCUMENTS�
CONTAINING�DISTORTED� TYPE
� COMPLEX�
VISUAL� EFFECTS�OR�COLOUR
�YOU�CAN�
FORGET�"MIGA5&9
� BUT�THERE�ARE� THINGS�
THAT�"MIGA5&9�CAN� DO�FAR�BETTER�THAN�
A� %51�PROGRAM�SUCH�AS�1ROFESSIONAL�
1AGE�� 5E9�WAS�WRITTEN� BY�A�
MATHEMATICIAN� AND� IF�YOU�WANT�TO�SET�
MATHS� THERE�S� NOTHING� TO�TOUCH� IT�� 5RY�
SETTING� THE�EXAMPLE�AT�THE�BOTTOM� OF�
THE�PAGE� IN�1ROFESSIONAL�1AGE�AND�
SEE�HOW� LONG� IT�TAKES�� *N�5&9� IT�TAKES�
ABOUT����SECONDS�

5&9� IS�ALSO�VERY�SMART�ABOUT�
TYPOGRAPHICAL� MATTERS�� *T�S� THE�ONLY�
"MIGA� PROGRAM� THAT�COMES�WITH�
SMALL�CAPS�AND� LIGATURED� LETTERS� 	SUCH�
AS�FF
� EEK
� EEH=�

->M>K�!:G<DP>KML�>Q:FBG>L�MA>�
E:M>LM�NI@K:=>�JA��HDB<1"5�� �:G�
:IIEB<:MBHG�:BF>=�:M�M:DBG@�MA>�
MK:NF:�HNM�H?�M><AGB<:E�MRI>L>MMBG@

0M�/NUDLADQ� ��
� ����
� 4DM@SNQ� �. QR�� -C@MC �4S@M�
ENQC�B@KKDC�SNFDSGDQ� @S� SGDHQ� 4@M� 'Q@MBHRBN�L@MRHNM� SGD�
��� OQNL HMDMS�LDM�VGN� G@C�ADDM� BGNRDM� @R� SGD� EHQRS�
SQTRSDDR� NE�5GD� -DK@MC�4S@MENQC�+TMHNQ�6MHUDQRHSX�� 5GDX�
G@MCDC�SN� SGD�AN@QC�SGD� 'NTMCHMF�(Q@MS� NE�SGD� 6 M H�
UDQRHSX
� VGHBG� SGDX� G@C�DWDBTSDC�SGQDD� C@XR� ADENQD�� 5GHR�
CNBTLDMSaVHSG� U@QHNTR� @LDMCLDMSR
� KDFHRK@SHUD� @BSR

h@MC� BNTQS�CDBQDDRa�QDL@HMR� @R� SGD�6MHUDQRHSXeR� BG@QSDQ�� *M�
ANKC
� RVDDOHMF�K@MFT@FD� HS� RSHOTK@SDR� SG@S� SGD� NAIDBSHUDR� NE

� > :8 2 + � / �OPERATES�D IFFERENTLY�FROM �A�NORMAL�%51�APPLICATION��5EXT�MUST�
BE�CODED� IN�A�WORD�PROCESSOR�BEFORE�COMPILATION� IN�THE�PREVIEW�WINDOW�

7ERSION����A�OF�"MIGA5&9�HAS�A�
NUMBER�OF� IMPORTANT�NEW�FEATURES��
.OST�NOTABLE� IS�THE� INCLUSION� OF�THE�
1%�1OST4CRIPT� INTERPRETER
�1OST
�WHICH�
PERMITS�THE�USE�OF�1OST4CRIPT�GRAPHICS�
AND� FONTS��7IRTUAL� FONTS�ARE�NOW�
SUPPORTED
� BOTH� FOR�EXISTING� FONTS�AND�
FOR�1OST4CRIPT�ONES��7IRTUAL� FONTS� IN�
"MIGA5&9�ARE� RATHER� LIKE�
$OMPUGRAPHIC�OUTLINE� FONTS� IN�11AGE��
THE�PROGRAM�WILL� RESIZE� THEM� TO�ORDER�
	ALTHOUGH� IT�TAKES�SEVERAL�MINUTES
��
5HEY�HAVE�THE�ADDED�ADVANTAGE� THAT�
YOU�CAN�CONSTRUCT�A�VIRTUAL� FONT�FROM�
SEVERAL� OTHERS�� 'OR� INSTANCE
� IF�YOU�
WERE�PERVERSE�ENOUGH� TO�WANT�
(ARAMOND� TEXT�WITH� )ELVETICA�
NUMERALS
� YOU� COULD�EASILY�CONSTRUCT�
A�VIRTUAL� FONT�TO�PROVIDE� JUST�THAT
�
SAVING�YOU� THE� TROUBLE�OF�CHANGING�
FONTS�WHEN�YOU�WANT�TO�SET�NUMERALS�

1OST4CRIPT�FONTS
� IF�YOU� HAVE�ANY
�
ARE�EASILY�CONVERTED� TO�5&9�FORMAT�
WITH� THE� UTILITIES�PROVIDED�� )OWEVER
�
YOU�WILL� NEED�A� PROGRAM�SUCH�AS�
%OS�%OS�TO�CONVERT�THE�DISK�FORMAT�
FIRST��$ONVERSION� IS�SO�SMART�THAT� IT�
CAN�EVEN� PRODUCE�SMALL�CAPS�AND�
LIGATURED� LETTERS� FOR�FONTS� THAT� LACK�
THEM��0NCE� INSTALLED
� THEY�BEHAVE�AT

LEAST�AS�WELL� AS� THE�NATIVE�$OMPUTER�
.ODERN� FACES
� BOTH�WITH� THE�
1REVIEWER�AND�WITH� PRINTERS�� 5YPE� ��
FONTS�ARE�EVEN� RENDERED�WITH� �HINTING��
	"DOBE�S� FONT�ENHANCEMENT�
TECHNIQUE

� SO�%ESK+ET�OUTPUT� IS�
COMPARABLE�WITH� THAT�FROM� A�
1OST4CRIPT�PRINTER�

/OT�JUST�5&9
*F�YOU� INSTALL� THE�COMPLETE� PACKAGE�
	APART�FROM� BITMAPPED� FONTS

�YOU�LL�
FIND� THAT�IT�TAKES�UP�ABOUT�SIX�
MEGABYTES�OF�HARD�DISK�SPACE�� 5HAT�S�
BECAUSE�YOU� HAVEN�T�BOUGHT�ONE�
PROGRAM� BUT�ABOUT�TWO� DOZEN��"PART�
FROM�"MIGA5&9�ITSELF
� THERE�ARE�THE�
UTILITY�PROGRAMS� 	PROGRAMS� FOR�
CONVERTING� FONTS
� ETC�

� 1OST
� -A5&9
�
4LI5&9
� #IB5&9�AND�.ETAFONT�� -A5&9�
IS�A� LESS� FLEXIBLE
� BUT�EASIER�TO�USE
�
VERSION� OF�5&9�� #IB5&9�IS�A�
REFERENCING� PROGRAM� TO�USE�WITH� IT�

5HE�MOST�STUNNING� PART�OF�THE�
BUNDLE� IS�.ETAFONT
� A� TYPE�DESIGN�
PROGRAM�WITH� UNLIMITED� POSSIBILITIES��
)OWEVER
�YOU� SHOULD� NOT�EXPECT�TO�
BE�TURNING�OUT�NEW�DESIGNS�BY�THE�
END�OF�THE�WEEK��.ETAFONT
� LIKE�5&9
�
IS�A� TEXT�BASED� PROGRAM�� &ACH� LETTER� IS

j 00 K�T� @9�
K����9�<@8K�;K�� �<8�!@�89�
� 8 
 9� ���
 A B

-AYING�OUT�MATHEMATICAL�FORMULAE�IN�A�CONVENTIONAL�%51�APPLICATION�CAN�BE�A�NIGHTMARE
�BUT�NOT�W ITH�� > :8 2 + � /

DESCRIBED� IN�MATHEMATICAL� TERMS�
RATHER�THAN�DRAWN�WITH�A� #EZIER�TOOL�

8 HAT�S�UP�DOC 
#ECAUSE�5E9�DOES�NOT�WORK�WITH� PULL�
DOWN�MENUS
� IT� IS�QUITE� IMPOSSIBLE�TO�
USE�WITHOUT� READING� THE�
DOCUMENTATION��"MIGA5&9�COMES�
WITH� A�VERY�SUBSTANTIAL�MANUAL�WHICH�
IS� BOTH� LUCID�AND�WITTY
� BUT� IT�DOES� NOT�
TELL�YOU� HOW�TO�USE�5E9�� *T�TELLS�YOU�
HOW�TO� INSTALL�AND� INVOKE�THE�
PROGRAM
� BUT�5&9� IS�SUCH�A� COMPLEX�
PROGRAM� THAT� IT�NEEDS�A�VERY�BIG�
MANUAL��5HAT�MANUAL� IS� 5HE�5&9BOOK�
BY�%ONALD� ,NUTH
� INVENTOR�OF�5E9�

"FTER�SALES�SERVICE� IS�VERY�GOOD��
8E�ALL� KNOW�THOSE�SOFTWARE�
COMPANIES� THAT�ASK�YOU� TO� REGISTER�
AND� THEN� NEVER�ANSWER�THE� PHONE��
5OMAS�3OKICKI� OF�3ADICAL� &YE�
4OFTWARE� ISN�T� LIKE� THAT�� )E�S�ONLY�A�
PHONE�CALL� AWAY�AND� BECAUSE� IT�S�HIS�
PROGRAM� HE�HAS�ALL� THE�ANSWERS�� )E�
ALSO� RUNS�A� BULLETIN� BOARD�� #EST�OF�ALL
�
WHEN�YOU�RE� LEAST�EXPECTING� IT
�
"MIGA5&9�/EWS�POPS� THROUGH� YOUR�
LETTER�BOX�� *T�S�ONLY�SIX�PAGES
� BUT�IS�
CRAMMED�WITH� HINTS�AND� NEWS�

'INAL�SOLUTION
*F�YOU� HAVE� LONG�DOCUMENTS� TO�SET
� OR�
IF�YOUR�TEXT� IS� INTERSPERSED�WITH�
MATHEMATICAL� FORMULAE
� THEN�YOU�
SHOULD�CONSIDER�THIS�PROGRAM�

5HOSE�WHO�KNOW�5&9�ON�OTHER�
SYSTEMS�WILL� BE� IMPRESSED�WITH� THIS�
IMPLEMENTATION
� AND� THOSE�WITH� AN�
EARLIER�VERSION�WILL� FIND� THE�NEW�
ADDITIONS�WELL�WORTH� HAVING�� 5&9�ALSO�
BENEFITS� FROM�A�VERY�WIDE�USER�BASE��
MANY�UNIVERSITY�MAINFRAMES�AND�
SOME�UNIVERSITY�PRESSES� 	SUCH�AS�
$AMBRIDGE�6NIVERSITY�1RESS
� SUPPORT�
IT�AND� THERE� IS�A� VERY�GOOD�5&9� USER�
GROUP� IN� THE�4TATES
� F F L
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	PLUS�_���FO R�PRINTER�DRIVER
�
BY�-;>C=;F� S?�.I@NQ;L?��#OX�����

4TANFORD
�$ALIFORNIA�$"������ 64"
� ������ �������������
%ISTRIBUTED� IN� 6,�BY�
$H>OMNLC;F�(CABN���'IAC=�����$OBDEN�
3OAD
� #RIGHTON� #/���5+
� � ������������
+85�+�/�>>;3

1APERBACK� *4#/������ ��������


W��
���
)ARDBACK� *4#/������ ������ �
W��
��
1UBLISHED�IN�6,�BY�
�>>CMIH�2?MF?S
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0CJKK@M�/@<?@M��?N
+JR�RHN�<:G�K>:<A�MAHNL:G=L�H?�?>EEHP��FB@:�HPG>KL�?HK�HGER�V�

'03�4"-&
1ROTEXT�7���� _��
� 1RODATA
7 *���� _��
� 4YSTEM� �� _��
�
.AILSHOT�_��
� 1HOTON� 1AINT�
_�
� ALL�WITH�MANUALS�ALL� GOOD�
BUYS�SOME� TO�ADVANDED�FOR�
SELLER�� e�,AREN�ON������
�������

-ATEST�"MIGA� �����WITH�
SOFTWARE�PACK�AND�MODULATOR
�
ALSO� JOYSTICK� 
� MAGAZINES�AND�
EXTRA� SOFTWARE�WORTH� OVER�
_����� 4ELL�COMPLETE� FOR�
_����ONO�� e�#LACKPOOL�
����� �������AFTER�����PM�

1ODSCAT�(RAPHICS�5ABLET�FOR�
SALE�� #RAND� NEW�ONLY� ��
MONTH�OLD�WITH� %RIVER�
4OFTWARE� _������ e�"NDY�ON�
�������������AFTER��PM�
"MIGA�AND� 1$�COMPATIBLE�

#�����WITH�(ENLOCK� �����
$OMMODORE�COLOUR�PRINTER
�
#RIDGEBOARD� ���MEG� HARD

DRIVE
� EXTERNAL� ���� DISK�
COMPLETE�WITH�MANUALS�"�*%
�
FOUR�GAMES�MANY�MAGS�
_�����BOOKS
� �� MEG�"GNUS��
e�%AVE�$OVENTRY������
�������

2UATTRO �%OWTY�,$�����
.ODEM�COMPLETE�WITH�MANUAL�
COST�NEW�_�������HARDLY�
USED�_�������ONO�� e������
�������

"M IGA�%IGI�VIEW� GOLD�
VERSION���DIGITISING� SYSTEM�
_���� 1ANASONIC�78�����
CAMERA� FOR�THE�ABOVE�_����
BOTH� NEW�AND�UNUSED�� e�
-EEDS��������

"�����1$� BOARD�ONE�MEG�
EXTERNAL� ���� PLUS�EXCELLENT�
GAMES
� MOUSE
� MODULATOR��
#OOT�DISKS� INCLUDED� FOR�_�����
e�FOR�NEAR�OFFER�OR�MORE� INFO�
���������ANSWER� PHONE�

"�����.ICRO�8AY�FLICKER

FIXER�BOXED� UNUSED�COST�_����
WILL�ACCEPT�_����� e� %EBBIE�
����� �������� �

1%� TO�SWAP�ON� A� ONE�TO�ONE�
BASIS�PLEASE�WRITE�WITH�4"&�
.ORTON
� ��"�,ING� 4TREET
�
#RIDLINGTON
� &AST�:ORKS� :����
�%/�

$OMMODORE��� �AND� �����
**� DISK�DRIVE�PLUS�OVER�_����
SOFTWARE�AND�DATASETTE
� AND�
DATABASE�PROGRAM�UTILITY��
"SKING� PRICE�_����ONO��
rl %ARREN�ON� �����������
	#ASINGSTOKE
� AFTER��PM

*$%�"DRAM�����CLOCK�AND�
3".�EXPANSION�� 'ITTED�WITH�
�.#�� &XPANDABLE� TO��.#��
4UPPORTS� *.#�CHIP�3".�WITH�
FATTER�"GNUS�� 4TILL� IN� ORIGINAL�
BOX�� _����� W�%AVE�(OLDING
����� �������

"MSTRAD�$1$����WITH�
GREEN� SCREEN�MONITOR
� ��

GAMES
� JOYSTICKS
�MAGS�ETC��
_����ONO�� W����� ����
�����

"M IGA�SOFTWARE�MUSIC�X� ����
_��
� TEXTCRAFT�PLUS�W �P �_��
�
TURBO�OUTRUN� _��
� 4OUND�
9PRESS�SAMPLER�_���� #ATMAN�
_��� e��������������

,$4�1OWERBOARD�� /EW�
'EBRUARY���� COMPLETE
� BOXED�
PACKAGE�ONLY�_����� c �(ERRY�
������������ 	)UDDERSFIELD
�
ANYTIME�

4WITCHED� TWO�WAY�SERIAL�
TRANSFER�DATA� TRANSFER� UNIT����
PIN� CONNECTION� _������� e�
������������

%ELUXE�1AINT��� 1HOTON� 1AINT�
ART�PACKAGES���COMPLETE�WITH�
MANUALS�_�����EACH
� S
������������

"M IGA����
� EXTERNAL�"'����
1$�COMPATIBLE�DISK�DRIVE


,IGT�W�� OJ�N@GG�TJPM�PN@?� C<M?R<M@�<I?�NJAOR<M@� DI��HDB<� 0CJKK@M
4ELL� YOUR� EXCESS� HARDWARE� AND� SOFTWARE� WITH�"MIGA� 4HOPPER�3EADER� "DVERTS�� +UST� FILL� IN� THE� FORM� AND� SEND� IT� TO� US� ALONG� WITH� A�
CHEQUE� 	MADE� PAYABLE� TO� 'UTURE� 1UBLISHING
� OR� POSTAL� ORDER� FOR� _��� #UT�#&�8"3/&%�� 5HIS� MAGAZINE� IS� NOT� A� FORUM� FOR� SELLING�
PIRATE� SOFTWARE� OR� OTHER� ILLEGAL� GOODS�� 4OFTWARE� MUST� INCLUDE� ALL� ISSUE� DISKS
� MANUALS� AND� A� SIGNED� STATEMENT� THAT�ALL� OTHER� COPIES�
HAVE� BEEN� DESTROYED�� 1LEASE� ADVISE� US� IF�YOU� ARE� OFFERED� PIRATE� OR� COPIED� SOFTWARE� BY� ADVERTISERS�� "LL� ADS� ARE� ACCEPTED� IN� GOOD�
FAITH�� 5HE�EDITOR� RESERVES� THE� RIGHT� TO� REFUSE�OR�AMEND�ADS��8E�ACCEPT� NO� RESPONSIBILITY� FOR� TYPOGRAPHICAL� ERRORS� OR� LOSSES�ALLEGEDLY�
ARISING� FROM� THE�USE�OF�THIS� SERVICE�

5RADE�ADS�W IL L � NOT�BE�ACCEPTED
� INCLUDING�ANYONE�ADVERTIS ING �THE�SALE�O F�1%�SO FTWARE �

I�������������������������������������������������������������������������������������������������������������������������������������������� ������������������������������������� ����������� �
+<H@����������������������������������������������������������������������������������������������������������������������������������ISSUE��
�??M@NN�����������������������������������������������������������������������������������������������������������������������������������

-JNO�>J?@�
!<O@� �
1@G�

-=7?�CB9�6CL�HC�
G<CK�F9EI=F98�
G97H=CB�<958=B;

'OR�SALE��
��������������s
8ANTED���
��������������s
1ERSONAL�
��������������s
'ANZINES��
�����������s

6SE�ONE�SPACE�FOR�EACH�WORD�TO�A�MAXIMUM�OF����WORDS� IN�BLOCK�CAPITALS 3ETURN� TO��

3EADER�"DS
�

"MIGA�4HOPPER
�
���.ONMOUTH�

4TREET


#ATH


"VON�#"�� �#8

%EADLINE��6NFORTUNATELY�WE�CANNOT�GUARANTEE�AN� INSERTION� IN�A�PARTICULAR�ISSUE�
*� HAVE� READ� AND� UNDERSTOOD� THE�CONDITIONS� FOR�THE� INCLUSION�OF�MY�AD�

0DBI<OPM@����������������������������������������������������������������������������

"���� EXPANSION
� CONTROL� UNIT
�
MAGAZINES
� GAMES
� JOYSTICKS
�
MOUSE
�MANUALS
� ALL� FOR�_����
ONO�� e�+OHN��������� �����
OR��������������

5HE�%ATEL�PRO�SAMPLE� ���
STEREO�SOUND�SAMPLER���%ATEL�
JAMMER�� #RAND� NEW�WITH�
SOFTWARE�AND�MANUAL�� 'OR�
ONLY�_���� "SK�FOR�1AUL�ON�
�����������

$OMMODORE���,
� DATA�
CASSETTE
� COMPLETE�WITH� LEADS
�
MANUAL
� MAGS�AND�OVER�_��$�
WORTH� OF�GAMES�� 7($�ALL� FOR�
_���� ONO�� 1LEASE�e�1AUL� ON�
����� �������AFTER��PM�
PLEASE�

8"/5&%

"M IGA� 'ORMAT�MAGAZINES�
NUMBERS�ONE�THROUGH� FOUR��
1LEASE�WRITE�TO�3OBERT�
$LAXSON
� ���%ONCASTER�8AY
�
6PMINSTER
� &SSEX� 3.����1-�

" �. AX�.AC�&MULATOR
� ,$4�
OR�AT�#RIDGE� #OARD
�
ACCELERATOR�CARD� 	�����
�OR�
	�����
� AND� ����� INTERNAL�
SECOND� FLOPPY�DRIVE�WILL�
COLLECT�� ��5ONY�ON�����
��������

*SSUE�SEVEN�OF�"MIGA� 'ORMAL�
PLUS�COVER�DISK�� $ONTACT�
.AUREEN�AT� ��A� 1ORTER�4TREET
�
%UDLEY
�8EST�.IDLANDS�

4WAP�YOUR�1UBLIC�%OMAIN�
DISKS� FOR�MINE�� 8 ILL� REFUND�
YOUR�POSTAGE�� 4END� TO�
"NDREW�#ERRY
� ���#EDWLWYN�
3OAD
�:STRAD�.YNACH
�.ID�
(LAMORGAN�$'�� �"%�

'"/;*/&4

5HE�%ISK��� ISSUE� THREE�
INCLUDES�3ATTLECOPY
� 1PANIM
�
/OCLICK���
� 4,*� GAME
� PLUS�
LOADS�MORE�� "LSO� FREE�DRAW�T��
WIN�����UTILITIES� IF�YOU� SEND�
_����� FOR� ISSUE�THREE�� 4TEVEN�
-ORD
� ��4TUBBING� #RINK
�
)EBDEN� #RIDGE� )9���-3�

8ANT�TO� JOIN� A� CLUB � 8ANT�
A� BOOK�FULL�OF�TIPS�AND�CHEATS��
4END�4"&� TO�4�)URST
� ���
4ANDGATE
�4TRATTON
�4WINDON�

��� ". *(" �4)011&3� o � *446&� � � o �"6(645� ����
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1J�O<F@�<?Q<IO<B@�JA�OC@��HDB<�N�NPK@M=�BM<KCD>N�
NTNO@H�TJP�I@@?�OC@�NJAOR<M@�OJ�>M@<O@�?M<RDIBN�<I?�
<IDH<ODJIN��1CDN�NPHH<MT�O<=G@�NCJRN�OC@�KMDI>DK<G�
A@<OPM@N�JA�N@Q@I�JA�OC@�G@<?DIB�KMJBM<HN
�OJB@OC@M�
RDOC�OC@�M<ODIBN�OC@T�M@>@DQ@?�RC@I�M@QD@R@?�DI��FB@:�
0AHII>K��#JM�HJM@�?@O<DGN�N@@�DNNP@��
�<Q<DG<=G@�AJM�
W����
�N@@�K<B@����

� ! � - < D I O D I B �

K < > F < B @ N

-�&+1� -� (�$"� #"�12/"0��+!� /�1&+$0��1���$)�+ "�$2&!"
*T�-<DIO 1C@�$M<KCD>N�

0OP?DJ
!@GPSN-<DIO

&&&
!@GPS@
-CJOJG<=

"SKM@NN�-<DIO !DBD�-<DIO� � -CJOJI�
-<DIO�� ��

)JR�RES Y Y @ @ @ @ @
)IGH�RES @ Y � � @ @
*NTERLACE Y � � @ Y
���)ALFBRITE Y � �
)". @ @ @
0VERSCAN Y � � � � @ @
"IRBRUSH Y o � � @
"IRBRUSH�SIZE o @ � �
'REEHAND�DO)ED Y o @ @ @ @
'REEHAND�CONTINUOUS @ o o � � @ @
-INE o o @ @ @ @
$URVES�	#TZIER
 o @ � @
3ECTANGLE o o @ @ @ @
$IRCLE � o � � @ �
'ILL o o @
#RUSH�FILL o @ @ @
1ERSPECTIVE�FILL o � o
#RUSH�TOOLS o Y @ @ @ ������������o �������������
'REEHAND�BRUSH � @ @ ��������������� o ����������������
#RUSH�ROTATE o o @ @ @ o
8RAP�ON��% Y � @ @
8RAP�ON��% @
1ERSPECTIVE�BRUSH o @
"NTIALIASING o � � @ @
$OLOURS� 	MAX
 �� �� �� �
��� �� �
��� �
���
1RINT�IN�COLOUR o � @
1RINT� IN�1OST4CRIPT @
1AGE�FLIP �ANIMATION o @
"/*.�ANIMATION o
"NIM�BRUSHES J
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o �8HERE� POSSIBLE
� ALWAYS�
TEST�ANY�SOFTWARE� AND�
HARDWARE� IN� THE� SHOP
� BEFORE�
TAKING� IT� HOME
� TO� MAKE� SURE�
IT�WORKS� PROPERLY�

o �.AKE� SURE�YOU� HAVE� ALL� THE�
NECESSARY� LEADS
� MANUALS� OR�
OTHER�ACCESSORIES�YOU� NEED�

o �%ON�T� FORGET�TO� KEEP�YOUR�
PURCHASE� RECEIPT�

#6:*/(�#:�1)0/&
o � #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� COMPATIB ILITY�
WITH� YOUR� PARTICULAR�MODEL� OF�
"M IGA� 	THAT� IS
� MAKE� SURE�YOU�
KNOW�WHICH� VERSION� OF�
,ICKSTART�YOU� HAVE
�

o �$HECK� THE� PRICE� TO� MAKE�
SURE� IT�S� THE� SAME�AS� THE� ONE�
ADVERTISED�

o �$HECK� THAT�WHAT�YOU�RE�
ORDERING� IS� ACTUALLY� IN� STOCK�

o �$HECK�WHEN� AND� HOW� THE�
ARTICLE�W ILL� BE� DELIVERED� AND�
THAT�ANY�EXTRA� CHARGES� ARE� AS�
STATED� ON� THE� ADVERT�

o �.AKE�A� NOTE� OF�THE� DATE�
AND� TIME�WHEN� YOU� ARE�
MAKING� THE�ORDER�

-/,�)"*0�4&1%��+��!3"/1&0"/�
8 E �WANT�TO�ENSURE�THAT�BUYING� MAIL� O RDE R�THROUGH�"MIGA�4HOPPER� IS�
A � STRA IGHTFORWARD
� HASSLE�FREE�EXPERIENCE�

5AKING� THE�ADVICE�OFFE IED� ON� THIS� PAGE�W ILL� HE LP�MAKE� IT�SO��#UT� IF
�
DESPITE� THIS
� YOU� RUN� INTO�PROBLEMS�� �FOR�EXAMPLE
� FA ILURE� TO�DELIVER�
GOODS�W ITH IN ��� � DAYS
�W ITHOU T�REASONABLE�EXP LANATION�� �WE�W ILL�DO �
OUR�BEST�TO�HELP� SORT�THINGS�OUT�

4IMPLY�CONTACT�OUR�$USTOMER� LIA ISON �0 FFICER

)ELEN�4ELF�AT�'UTURE�
1UBLISHING�-TD
����
.ONMOUTH�4TREET
�#ATH�
#"5� �#8�

:OU� SHOULD� SUPPLY�HER�
W ITH � FULL� DETAILS�O F�THE�
rDVERTISEMENT�YOU�
RESPONDED� TO
�WHICH� ISSUE� IF�
"M IGA�4HOPPER�IT�WAS� IN
�
THE�GOODS�ORDERED�AND�
PRECISE�DETAILS�O F�THE�
PROBLEM�ENCOUNTERED��4HE�
W ILL� THEFT� DO�HER�BEST�TO�SOLVE

PLEASE�BEAR� IN�M IND� THAT�
YOUR�FIRST�CONTACT� IN�ANY�
ENQU IRY� SHOULD�BE�D IREC T�TO�
* S �COMPANY�YOU�HAVE

Ed G �� [ ���)+�c�� $TRSNLDQ�-H@HRNM�0EEHBDQ�)DKDM�4DKE�
NTS�NE� ����SGDX�VHKK� AD�@AKD� VHKK�SQX�SN�RNQS�NTS�@MX�L@INQ�OQNAKDLR�
h � QDRNKUD�@MX�CHEEHBTKSHDR�� VHSG�@CUDQSHRDQR�

#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� IT�S� 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� CAN� RETURN� IT� IF� IT� FAILS�
TO�MEET�ANY�ONE� OF� THE�
FO LLOW ING� THREE� CRITERIA�

o � *T�MUST�BE� OF� �MERCHANTABLE�
QUALITY ��

o � *T�MUST�BE� AS� DESCRIBED�

o � *T�MUST� BE� FIT� FOR� THE�
PURPOSE� FOR�WHICH� IT�WAS� SOLD�

*F� IT� FAILS� TO� SATISFY�ANY�OR�ALL� OF�
THE� CRITERIA
� THEN� YOU� ARE� THEN�
ENTITLED� TO�

o � 3ETURN� IT� FOR�A� REFUND�

o �(ET�COMPENSATION� FOR� PART�
OF�THE�VALUE�

o �(ET�A� REPLACEMENT�OR� FREE�
REPAIR�

8HEN� RETURNING� ANYTHING
�
ENSURE�YOU� HAVE� PROOF�OF�
PURCHASE� AND� THAT�YOU� DO� IT�
AS� SOON� AS� POSSIBLE� AFTER�
RECEIVING� IT�� 'OR� THIS� REASON� IT�
IS� IMPORTANT�THAT�YOU� CHECK�
THE� HARDWARE� OR�SOFTWARE� AS�
SOON� AS� IT� IS� DELIVERED� TO�
MAKE� SURE� EVERYTHING� YOU�
ORDERED� IS� THERE� AND�WORKS� AS�
IT� IS� SUPPOSED� TO�

)08�50�1":
1AYING� BY�CREDIT�CARD� IS� THE�
MOST� SENSIBLE�WAY
� WHETHER�
BUYING� IN� PERSON
� BY� POST�OR�
ON� THE� PHONE
� BECAUSE�YOU�
MAY�BE� ABLE� TO�CLAIM� THE�
MONEY� FROM� THE� CREDIT�
COMPANY�EVEN� IF� THE� FIRM� YOU�
ORDERED� FROM� HAS�GONE� BUST�
OR� REFUSES� TO� HELP� SORT�OUT�
YOUR� PROBLEM�

0THERWISE
� PAY� BY�CROSSEC�
CHEQUE� OR� POSTAL� ORDER
� BUT�
NEVER�SEND� COINS� OR� NOTES�
THROUGH� THE� MAIL�

(&55*/(�3&1"*34
"LWAYS� CHECK
� WHEN� BUYING�
HARDWARE
� THE� CONDITIONS� OF�
THE� GUARANTEE
� SERVICING� AND�
REPLACEMENT�POLICY
� SO� THAT�
YOU� KNOW�WHAT� LEVEL� OF�
SUPPORT�TO� EXPECT�� " LWAYS� FILL�
IN� AND� RETURN�WARRANTY�CARDS�
AS� SOON� AS� POSSIBLE� AND�
MAKE� SURE� THAT�YOU� ARE� AWARE�
OF�ALL� THE� CONDITIONS� CONTAINEC�
IN� THE� GUARANTEE�

#6:*/(�1%
&VEN� THOUGH� BUYING� 1%�
SOFTWARE� IS� RELATIVELY�
INEXPENSIVE
� YOU� SHOULD� STILL�
APP LY� THE� SAME� RULES� OF�
CONFIRM ING� ALL� TRANSACTIONS� AS�
CLEARLY�AS� POSSIBLE� AND�
MAKING� SURE� THAT�YOU� KEEP�
ACCURATE� RECORDS� OF�ALL�
COMMUNICATIONS�

4HOPPING� AROUND� IS� STILL�
IMPORTANT�WHEN� BUYING� 1%�
BECAUSE� DIFFERENT�HOUSES�
CHARGE� DIFFERENT� PRICES� FOR�THE�
SAME�DISKS�� 5HERE� IS� NO� SET�
PRICING� STRUCTURE� FOR�DISKS
� BUT�
BEAR� IN� MIND� THAT�1%� HOUSES�
ARE� SUPPOSED� TO� BE� NON�PROFIT�
MAKING� OPERATIONS��$%
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HERE�ARE�M ANY�TYPES�O F�P ROGRAM �AVA ILAB LE � IN� THE�PUBLIC�
DOMAIN 
� RANG ING �FROM �SUPERB�GRAPHIC� DEMOS�AND�USEFUL�
UTILITIES� TO �PATHETIC� PROGRAMS�WH ICH �CRASH�YOU R�MACHINE�THE �
MINUTE�YOU� TRY �TO � RUN� THEM �� &VERY�MONTH
�1HIL�4OUTH�W IL L � LET�

YOU � KNOW �ABOU T�THE�BEST�AND�THE�W O RS T�ON� THE�M ARKE T��BU T�FIRS T
�A�
LO OK �A T�W H A T�SORT�O F�TH INGS�YOU�CAN�EXPECT�TO �FIND ���

6TILITIES
5HESE�ARE� PROGRAMS�WHICH� HELP�YOU�
USE�YOUR�COMPUTER�� 4OME�ARE� JUST�
SIMPLE�COMMANDS� FOR�YOUR�$�
DIRECTORY�FOR� USE�FROM� THE�$-*�OR�4HELL
�
WHILE�OTHERS�ARE�COMPLETE�MENU��
DRIVEN� PROGRAMS� TO�COMPRESS� FILES
�
CONVERT�THEM�FROM�ONE� FORMAT�TO�
ANOTHER�OR�EVEN� RESCUE�BROKEN�DISKS��
5HE�BEST�DISKS�TO� LOOK�FOR�ARE� THE�
COLLECTIONS�WITH� A� SELECTION� OF�THE�BEST�
UTILS�ALL� SQUEEZED�ON� TO�ONE�DISK�
7IRUS�KILLERS�ARE�SOME�OF�THE�MOST�
USEFUL� 1%�UTILS
� AND�BEING� 1%�THEY�ARE�
FREE�� �USERS�OF�MANY�OTHER�KINDS�OF�
COMPUTER�HAVE�TO�PAY�GOOD�MONEY�
FOR�DECENT�VIRUS�KILLERS
� BUT�WE�GET�
THEM� FOR� NOTHING�

"PPLICATIONS
4OME�OF�THE�BEST�PROGRAMS�ARE�1%��
4*%
� FOR�EXAMPLE
� IS�ONE�OF�THE�BEST�
GRAPHIC� INTERFACES� FOR�"MIGA%04
�
AND� IT�S� 1%� 	OR
� TO� BE�MORE�PRECISE
�
�SHAREWARE�
�� 4*%� IS�A�GRAPHIC� FRONT�
END� FOR�THE�"MIGA%04�FILE�SYSTEM
�
ALLOWING�YOU� TO�MOVE�FILES�AROUND
�
DELETE�THEM
� RENAME� THEM
� COPY�THEM�
AND� RE�ORGANISE�YOUR�DISKS�� *N� FACT
� *�
DON�T�KNOW�A�SINGLE�"MIGAHEAD�WHO�
WOULD� BE�WITHOUT�HIS�COPY�OF�THE�
PROGRAM��"ND� THERE�ARE�MANY�OTHER�
KINDS�OF�PROGRAMS�TOO
� FROM� BUSINESS�
TO�GRAPHICS�APPLICATIONS�� $HECK�THE�
1%� LIBRARIES�BEFORE�YOU� LASH�OUT�SOME�
CASH�ON�A�COMMERCIAL� PROGRAM�� �YOU�
MAY�FIND�A� 1%�SOLUTION�WHICH� COULD�
SAVE�YOU� LOADSAMONEY� 	TO�USE�A�
RATHER�OUTDATED�PHRASE
�

%EMOS
5HIS� IS�A� NEW�ART�FORM��5HE�DEMOS�ARE�
CREATED� BY�A� TEAM�OF�HACKERS
� USUALLY�
CALLED�A� �CREW��OR� �TEAM�
�WHO�GET�
TOGETHER�AND� HAVE�A� �LATE� NIGHT�HACK�
ATTACK��AND�CREATE�A�DAZZLING�
DEMONSTRATION� OF�THEIR� PROGRAMMING�
ABILITIES�� 5HE�DEMOS�CAN� BE�GRAPHICS��
OR�MUSIC�BASED
� BUT�THEY�ALWAYS�HAVE�
THE� FEEL� OF�A�POP�VIDEO
� AND�THE�MUSIC

IS�GENERALLY�OF�THE�DANCE�VARIETY
�
ALTHOUGH� SOME�MORE�EXOTIC� SONIX�DO�
COME�OUT�FROM� TIME�TO� TIME�� %EMO�
TEAMS�USUALLY�GO�ON� TO�BE�
PROFESSIONAL� PROGRAMMERS�AFTER�A�
WHILE
� SO� THEIR�DEMO�DAYS�ARE�USUALLY�
LIMITED�� 4COOPEX�AND�4ILENTS�ARE�TWO�
OF�THE�BEST�TEAMS
� AND� ALSO� THE� LIKES�
OF�,EFRENS�ARE� NOT�TO�BE�MISSED��
*MAGINE�A� CROSS� BETWEEN�A�DANCE�
RECORD
� A�VIDEO�AND� A�
LIGHTSHOW�AND�YOU�RE�GETTING�
THE�GENERAL� IDEA�

(AME�%EMOS
*N� RECENT�YEARS
� THE�VARIOUS�
MAJOR�SOFTWARE�HOUSES� HAVE�
WATCHED�THE�1%�ARENA�
GROWING�AND� HAVE� NOTICED� THAT�
PEOPLE� BUY�DEMO�DISKS
�
ESPECIALLY�WHEN�ON� THE�COVER�
OF�A�MAGAZINE�� 4O�THEY�PUT�OUT�
DEMOS
� SOMETIMES� FULLY�
PLAYABLE�DEMOS
� OF�THEIR�NEW�
RELEASES
�ALLOWING� THE�PUNTERS�
TO� TRY�THE�GAME�BEFORE�THEY�
BUY�� %EMOS�OF�THIS� KIND� USUALLY�
TURN� UP�ON� THE�COVERS�OF�
MAGAZINES� LIKE�OUR�SISTER� PUBLICATION�
"MIGA�'ORMAT
� AND� THEN� BEFORE� LONG�
THE�DEMOS�TURN� UP�ON� THEIR�OWN� IN� 1%�
LIBRARIES��"�SUCCESSFUL� AND� POPULAR�
DEMO� TRANSLATES� INTO�A�VERY�POPULAR�
GAME�� �FOR�EXAMPLE
� TAKE�NOTE�OF�THE�
ENORMOUS�SUCCESS�OF�-EMMINGS
� FROM�
1SYGNOSIS
�WHICH� STARTED� LIFE�AS� JUST�
SUCH�A�DEMO�

4LIDESHOWS
4OME�"MIGA�ARTISTS�SPEND�A� LOT�OF�
TIME�CREATING�WORKS�OF�ART�ON� THEIR�
COMPUTERS
�WHICH� IS� NO�GOOD� IF�
NOBODY�SEES�THEM�� 4O�MANY�"MIGA�
ARTISTS�MAKE�SLIDESHOWS�OF�THEIR�WORK�
FOR�PUBLIC�CONSUMPTION�� *F�YOU�RE�VERY�
CLEVER� 	OR�OWN� ONE�OF�THE�FAB� NEW�
SNAPSHOT�CARTRIDGES
� YOU�CAN�GRAB�THE�
ART�AND�EXAMINE� IT�TO�SEE�HOW� IT�WAS�
DONE
� AND�YOU�COULD�EVEN� USE� IT�AS�
CLIP�ART� IN�YOUR�%51�PACKAGES��
	#EWARE
� THOUGH
� SOME�1%�ARTISTS�MAY�
GET�A� BIT�CROSS� IF�YOU�DO�� 3EMEMBER�
THAT�UNLESS�EXPLICITLY�STATED
� COPYRIGHT�
REMAINS�WITH� THE�ARTIST
�WHICH�MEANS

" �SLIDESHOW �FROM �$RAZY�+OE�S�
FEATURES�THIS�CRAZY�GUY�

THAT�YOU�CAN�T� REPRODUCE�THE�WORK�
WITHOUT�THEIR�PERMISSION�
� 4OME�OF�THE�
MOST�STUNNING�"MIGA�ART�COMES�FROM�
A�CHAP�CALLED�5OBIAS�3ICHTER
� AN� ARTIST�
WHO� LIVES� IN�(ERMANY�� )E�USES�A� RAY��

=IHNCHO?>�IH�J;A?� ���

-�6&+$ � #,/� &1
1%� IS� FREE
� BUT�DISKS
� POSTAGE�AND�WAGES�AREN�T
� SO� BE�PREPARED� TO� PAY�
BETWEEN� ��P�AND�ABOUT�_�����PER�DISK� FROM�A� 1%�SOFTWARE�HOUSE�� 5HE�PRICE�
YOU� PAY� IS� UP�TO�YOU
� ALTHOUGH� SOME�PEOPLE�GET�A� BIT�CROSS� PAYING� _�����
WHEN� OTHER�HOUSES�DO�DISKS�FOR���P�� *� SUPPOSE� IT�DEPENDS�ON� HOW�THE�DISKS�ARE�
DUPLICATED�� *F�THE�COMPANY�HASAN�OFFICE�AND�A�DUPING�MACHINE
� THEN� IT�COSTS�
MONEY�TO�RUN�� #UT� IF�IT�S�BUILT�THE�1%�HOUSE� INTO�AN�EXISTING� BUSINESS
� THEN�
OBVIOUSLY� IT�HAS�NO�OVERHEADS� TO�SPEAK�OF�� 4OME���P�1%�HOUSES�ARE�GOOD
�
OTHERS�ARE� TERRIBLE��5HE�ONLY�WAY�TO� FIND�OUT�FOR�SURE� IS� TO�SPEND���P�� 0R� READ�
"MIGA�4HOPPER�EVERY�MONTH
� FOR�THE� SAME�PRICE
� AND� FIND�OUT�FROM� US�

". *(" �4)011&3�o � *446&� � � o �"6(645� ���� ���
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SNAPPILY�TITLED� 5HE�'RED�'ISH�
$OLLECTION�0N�$%�30.
� AND� THE�
SPECIALLY�COMPILED�9ETEC�COLLECTION�
'ISH���.ORE�VOLUMES� �� AND� ��

5HE�$%�30.� IDEA� IS�PERFECT�FOR�
PUBLIC�DOMAIN
� AS�YOU�USUALLY�COPY�
THE� PROGRAMS� FROM� THE�SOURCE�DISK�
AND� NEVER�WRITE� TO� THEM�ANYWAY��
)AVING� THE������ 'ISH�DISKS�ON�A�
SINGLE�$%� IS�CERTAINLY�A� BOON
� AND� IS�
A� GOOD� SHORT�CUT�TO�CATCHING� UP�ON�
WHAT�YOU�VE�MISSED�OUT�� 5O�BUY�THE�
WHOLE�'ISH� COLLECTION� UP�TO�DATE�ON�
FLOPPIES�WOULD� COST�ABOUT�_�����
_���
� DEPENDING�ON�WHERE�YOU�BUY
�
SO�GETTING� THEM� ALL�ON� A�$%�COSTING�
_���ODD� IS�CERTAINLY�A� BARGAIN�� *N�
FACT�THE�'ISH���.ORE�DISK�COMES� FREE�
WITH� THE�9ETEC�$%�30.�DRIVE
�WHICH�
IS�A� BARGAIN� IN� ITSELF�

5HE� IDEA�OF�HAVING� THE�WHOLE�OF�
THE�'ISH� LIBRARY�ON�A�SINGLE�DISK� IS�A�
STUNNING� IDEA
� AND�AS�A� BASIC�
REFERENCE� LIBRARY�OF�EVERY�TYPE�OF�
UTILITY�AND�DEMO�YOU�COULD�EVER�WANT�
IT�REPRESENTS�QUITE�STARTLING� VALUE� FOR�
MONEY��"LL� THE�DEMOS�YOU�VE�EVER�
SEEN� ARE�ON� THESE�DISKS
� AND�QUITE�A�
FEW�THINGS�YOU�COULDN�T�EVEN� HAVE�
GUESSED�AT
� LIKE�A� PROGRAM�WHICH�
TESTS�YOUR�KNOWLEDGE�OF�5HAI
� A�
PROGRAM�WHICH� CONVERTS� *''� PICTURES�
INTO�1OST4CRIPT�FORMAT
�AND� PROGRAMS�
WHICH� MAKE�YOUR�SCREEN� MELT�DOWN�
TO�THE�BOTTOM� LIKE�SOMEONE�S� PUT�A�
BLOWLAMP�ON� IT�� 5HERE�ARE�SOME�MIND�
MELTING�DEMOS
� TOO
� LIKE� THE�8ALKER�
DEMO�AND� THE�1ROBE�DEMO�� �ALL� THE�
CLASSICS�� 1LUS�SOME�OF�THE� BEST�GAMES�
*�VE�EVER�PLAYED�� *� ESPECIALLY� LIKE�4TAR�
5REK�� 5HE�/EXT�(ENERATION� 5RIVIA�
$HALLENGE�	'ISH� ���������

�
.ECH'IGHT�	'ISH����
� AND�.ORIA�
	'ISH� ���
�

"S�WE�WILL�ALL� HAVE�$%�30.�
UNITS� BEFORE� THE�END�OF�NEXT�YEAR�
	CONFIDENT�PREDICTION

� *� SUGGEST�THAT�
ONE�OF�THESE�'ISH� DISKS�BE�HIGH� ON�
YOUR� LIST�OF�THE� FIRST�$%S�TO�GET�ONCE�
YOU�VE�GOT�A�DRIVE�� -IKE�MOST�
INNOVATIONS
� ONCE�YOU�VE�USED�ONE�
IT�S� HARD� TO� IMAGINE� LIFE�WITHOUT�IT�

.ANY�THANKS�MUST�GO� TO�.ICK�
(RAHAM�OF�1AZAZ�FOR�THE� LOAN�OF�THE�
9ETEC� DRIVE�AND� THE�'ISH�AND�.ORE�
DISKS��:OU�CAN�CONTACT�.ICK�TO�TALK�
ABOUT�$%�30.�AT�1AZAZ
� ���
%OUGLAS�4TREET
� %UNFERMLINE
� 'IFE
�
4COTLAND�� e������ �������

21&)&1&"0
0UR�PILE�OF�UTILS�DISKS�COMES� FROM�
&LECTRICLOWN� THIS�MONTH
� AND� THERE� IS�
A�VERY�SOUND� REASON� FOR�THIS��
&LECTRICLOWN� SETS�OUT� ITS�DISKS�VERY�
SENSIBLY� INTO�GROUPS�OF�UTILITIES��"LL� THE�
DISKS� *� RECEIVED� HAVE�THE� NICE�NEW�
MENU� SYSTEM� BY�/ICO�'RANCOIS�ON�
THEM
� AND�VERY�POSH� IT� LOOKS��"LL� THE�
PROGRAMS�WORKED� FROM� THE�MENU
�
TOO
�WHICH� IS� SOMETIMES�NOT�THE�CASE�
WITH� THESE�THINGS��5HE�CREATOR�OF�THESE�
DISKS� HAS�OBVIOUSLY�GONE�TO�A� LOT�OF�
TROUBLE� TO�TEST�THE�PRODUCTS�AND�
ENSURE� THAT�THEY�FUNCTION� PROPERLY��
	*�VE� HAD� SOME�RUBBISH� IN� HERE
� *�CAN�
TELL�YOU
� STUFF�THAT�CRASHES�AND�DOESN�T�
LINK�UP�WITH�OTHER�BITS�OF�THE�
PROGRAM���� BLURGH��5HANK�GOODNESS�
THIS� ISN�T�THE�CASE�HERE�
� &LECTRICLOWN�
DISKS�ARE�NICELY�PUT�TOGETHER
�WITH� A�
LOT�OF�UNCOMMON� PROGRAMS�AND�
UTILITIES�� /ICE�ONE�&$�

#ACKUPS
"G@>OMD>� ��
5HE�#ACKUPS�%ISK�CONTAINS�&ASY�
#ACKUP�AND�&ASY�3ESTORE
� A�PAIR�OF�
HARD� DISK�BACKUP�AND� RESTORE�
PROGRAMS�� #OTH�ARE�$-*�BASED
�
ALTHOUGH�YOU� CAN� USE�THEM� FROM� THE�
NEAT�MENU� INTERFACE��"LSO�ON� THE�DISK�
ARE�SOME�COPIERS� LIKE�/*#
� A�NIBBLE�
COPIER
�1�$OPY
� 3".$OPY
�
3ATTLE$OPY�AND� 5URBO#ACKUP
� ALL�OF�
WHICH�ENABLE�YOU� 	SURPRISE
� SURPRISE
�
TO� BACK�UP�YOUR�FLOPPIES��"�CURIOSITY�
HERE� IS�THE� INCLUSION�OF�A�PROGRAM�
CALLED�1UMPY$OPY�� 5HE�PUMP� IN�
QUESTION� IS�OBVIOUS�WHEN�YOU� START�
THE�PROGRAM
�AS� FANS�OF�7IZ�WILL

=IHNCHO?>�IH�J;A?� ���
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TUNES� FOR�YOU� TO�PLAY�ON�YOUR�"MIGA��
4OME�ARE�4OUNDTRACKER��OR�
/O�SEFRADCER�SAMPLED� TUNES� FROM� THE�
CHARTS
� RE�MIXED� IN� THE�"MIGA�� 0THERS�
ARE�SYNTHESISED� TUNES�FROM� THE�
CLASSICS��.OST�ARE� PRETTY�GOOD�� *F�YOU�
LIKE�WELL�SEQUENCED�MUSIC
� *� THINK�
YOU�LL� BE�SURPRISED�AT�THE�VERY�HIGH�
QUALITY�OF�THE�TUNES�AROUND�ON� THE�
"MIGA� 1%�CIRCUIT�

1%�CATEGORIES
5HERE� IS�SOME�1%�WHICH� IS�NOT�FREE�TO�
ALL�� 5HIS�COMPRISES�

�� )D>@IN@R<M@
5HESE�ARE�GAMES�OR�PROGRAMS�WHICH�
ARE� LICENSED� TO�SPECIFIC� 1%� HOUSES
� TO�
PREVENT�THE� FREE�DISTRIBUTION�OF�THE�
PROGRAM�� �ALTHOUGH� THE�PRICE� TO�THE�
CONSUMER� IS�MORE�OR� LESS�THE�SAME��
.&%� IS�A� GOOD�EXAMPLE�� IT�S�A� MUSIC�
PROGRAM�WHICH� IS� LICENSED� TO�
"MIGANUTS�6NITED��5HIS�PROGRAM� IS�
SOLD� BY�"MIGANUTS
� AND�A� PROPORTION�
OF�THE� FEE�GOES�BACK�TO� THE�AUTHOR� IN�
'INLAND��5HIS�SCHEME�WORKS� BETTER�
THAN�SHAREWARE� 	SEE�BELOW
� FROM� THE�
AUTHORS�� POINT�OF�VIEW
� AS� THE�MONEY�
IS� HANDED�OVER�WHEN� THE�DISK� IS�
PURCHASED
� RATHER�THAN� TRUSTING� THE�
USERS�TO�PAY�UP� LATER�

� �0C<M@R<M@
5HIS� IS�A� BRANCH� OF�1%�THAT�YOU� PAY�
FOR
� BUT�ARE�ALLOWED� TO�USE�FREE� FOR�A�
SHORT�TIME�FIRST�TO�SEE� IF�YOU� LIKE� IT�� *T�
ISN�T�EXPENSIVE
� AS� THE�AUTHOR�USUALLY�
ONLY�ASKS� FOR�BETWEEN�_��AND�_���
FOR� HIS�OR�HER�EFFORTS�� *N� MOST�CASES� IT�S�
WORTH� PAYING� IN� THE�END
� AS�YOU�GET�
FREE�UPGRADES�AND�DOCUMENTATION�

REASONABLY�EASY�TO�WORK�OUT�FROM�
THEIR�DESCRIPTIONS�

%ISK�MAGAZINES
.AGAZINES�ON� DISK�ARE�NOT�NEW
� BUT�
THERE�ARE�MORE�NOW�THAN�EVER�BEFORE��
/EWSFLASH
� �� �#IT�6PDATE
� $OMPUTER�
-YNX
� 4CANNER�AND�+UMPDISK�ARE�
PRIME�EXAMPLES� OF�THE� TYPE�OF�THING�
*�M� TALKING�ABOUT
� AND� THEY�ARE
� ON�
THE�WHOLE
�VERY�GOOD��.AGAZINES�OF�
THIS� TYPE�USUALLY�CONTAIN� 1%�SOFTWARE
�
DEMOS�AND�MUSIC
� PLUS�A� LOT�OF�
GRAPHICS�AND� TEXT�AS�WELL�� 5HE�TEXT� IS�
NORMALLY� REVIEWS�OF�SOFTWARE
� OR�
PERHAPS�A� BIT�OF�HARDWARE
� AND� IS�
USUALLY�QUITE�SHORT�TO� KEEP�THE�AMOUNT�
OF�DIFFERENT�TEXT�FILES�UP�AND� LEAVE�
SPACE�FOR�PROGRAMS� TOO�� 5HE�TEXT� IS�
SOMETIMES�A� BIT�ON� THE� ROPY�SIDE
� BUT�
THAT�S�WHAT�YOU�GET�FOR� HAVING� A�
WRITER�WHO�S�AN� EDITOR�TOO�� 	5OO�TRUE
� �&D�
� "�SPELLING�CHECKER�WOULDN�T�
HURT�SOME�OF�THESE�GUYS
� *� CAN� TELL�
YOU�� /OT
� OF�COURSE
� UNLESS�YOU� HIT�
THEM�WITH� THE�DISKL

5HIS�MONTH�S�SELECTION
3IGHT
� LETS�GET�DOWN� TO� BUSINESS�� *�VE�
A� GOOD� RANGE�OF�STUFF�THIS�MONTH
�
FROM�GAMES�TO� BUSINESS
� UTILITIES� TO�
DEMOS�� #UT�FIRST
� LET�S�START�WITH���

 !�/,*

"N� INTERESTING� TURN� UP�FOR�THE� BOOKS�
THIS�MONTH�WAS� THE�APPEARANCE�OF�A�
NUMBER�OF�A� NUMBER�OF�$%�30.�1%�
DISKS�ON�MY�DESK��5HE� TWO�SETS�ARE�
THE�)YPERMEDIA�$ONCEPTS�DISK

=IHNCHO?>�@LIG�J;A?� ���

TRACER�CALLED�3EFLECTIONS� 	COMING�SOON�
TO� THE�6,

� AND� TURNS�OUT�SOME�
AMAZING� STILLS�AND�ANIMATIONS�BASED�
ON�4TAR�5REK�AND�OTHER�SCI�FI� SUBJECTS��
8ATCH�OUT�FOR�HIM� UNDER�THE�NAME�
"GATRON�

.USIC�%EMOS
4OME�1%�AUTHORS�ARE�MUSIC�NUTS
�WHO�
SPEND�THEIR� LIVES�CHURNING� OUT�DISKS�OF

5HERE�ARE� LOTS�OF��WARE��TYPE�
SCHEMES�� 'REEWARE� IS� USUALLY�THE�
NAME�GIVEN� TO�NORMAL� 1%�� #EERWARE�
WAS�ONE� IDEA�WHERE� THE� FEE� FOR�USING�
THE� PROGRAM�WAS� TO�SEND�THE�AUTHOR�
SOME�BEER�� &XCLUSIVEWARE� IS�A�NEW�
IDEA
�WHICH�WORKS�A� LOT� LIKE�
LICENSEWARE�� 0THERS
� LIKE�$HARITYWARE
� � IF�YOU� KEEP�THE�PROGRAM�YOU� ARE�
REQUESTED� TO�DONATE�MONEY�TO�A�
	NORMALLY
� SPECIFIED� CHARITY�� �ARE

1CDN� DN�OC@�KMJBM<H�N@G@>OJM�AMJH�OC@�!:KDG>LL�*>@:=>FH�&&�?DNF��&�
?JI�O�FIJR�RCT��G=@MO�N� DI�OC@�KD>OPM@��OC@M@�HPNO�=@�<�M@<NJI���
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/05&�5)"5�".*("/654�6/*5&%�)0-%�5)&�803-%8*%&�$01:3*()5�50�5)*4�130(3".�"/%� *5�8*--�

/05�#&�"7"*-"#-&�5)306()�"/:�05)&3�4063$&�
5)&�130(3".�*4�0'�46$)�)*()�26"-*5:�5)"5�8&�$06-%�&"4*-:�)"7&�165�*5�0/�4"-&�'03�_���03�.03&�� ? � ?

)OWEVER
�"MIGANUTS�AND�THE�AUTHOR
�5EIJO�,INNUNEN
�WANT�IT�TO�BE�WITHIN�THE�REACH�OF�ALL�"MIGA�ENTHUSIASTS
�SO�WE�ARE�KEEPING�THE�PRICE�DOWN��:OU�CAN�PURCHASE�THIS�GREAT�PROGRAM�FOR�ONLY�_������WITHIN�&UROPE�	_������FOR�NON��
&UROPEAN
��5HE�PRICE�INCLUDES�RETURN�POST�AND�PACKING��1AYMENT�IN�POUNDS�STERLING�ONLY
�IF�ORDERING�FROM�OVERSEAS
�SEND�A�BANKERS�ORDER�EUROCHEQUE�ETC��	$REDIT�CARD�ORDERS�WILL�NOT�BE�ACCEPTED
��#ECAUSE�OF�THE�EXCEPTIONALLY

LOW�PRICE
�IT�COMES�WITHOUT�GLOSSY�PACKAGING�AND�ONE�PAGE�O F�PRINTED�DOCUMENTATION��	*NSTRUCTIONS�ON�THE�DISK
�
" �FULL� INSTRUCTION�MANUAL�FOR�THIS�PROGRAM�WILL�BECOME�AVAILABLE�LATER
�BUT�DUE�TO�THE�HIGH�COSTS�INVOLVED
�IT�W ILL�BE�QUITE�EXPENSIVE�

#6(�#"4)��"N�EXCELLENT�CHILDRENS�GAME��	'OR�ADULTS�AS�WE LL
�������������������� ���������������������������������������������������_����� /6$-&64��"�BUDGET�SHOOT�EM�UP�THAT�W ILL�KEEP�YOU�OCCUPIED���������������������������������������������������������������_����
������ ".*#"4&�130'&44*0/"-�**��5HE�NEW�ADDITIONS�TO�THIS�DATABASE�MAKE�IT�A�MUST�HAVE
�INCLUDES�PICTURE�ADDITION�FACILITY�	��.EG
������������������������������������������������������������������������������ ������������������������������������������_����
����� 26*;."45&3��5HINK�YOU�KNOW�IT�ALL��8ELL�NOW�YOU�CAN�PROVE�IT��4AVE�AND�RE�LOAD�FACILITY��'OR��� TO���PLAYERS��&XCELLENT��������������������������������������������������������������������������������������������������������������������������������������������������������������_����
����� ��"$3044���%08/��" �FULLY�FIEDGED�CROSSWORD�PROGRAM��*T�COMES�ON�TWO�DISKS�FOR�ONLY�_����� %ATA�DISKS������ ���������������������������������������������������������������������������������������������������������������������������������������/OW�READY�AT�_�����EACH
*/50�$0%*/( ���8ANT�TO�LEARN��5HE�"MIGA�$ODERS�$LUB�IS�FOR�YOU��"CC�����COMPRESSED�ISSUES�OF�AN�EXCELLENT�SERIES�FOR�CODERS
�EVEN�IF�YOU�ARE�NEW�TO�THE
"MY
�GET�THIS�IF�YOU�WANT�TO�LEARN�"SSEMBLY
�USING�%EVPAC�ETC��� "�GREAT�INTRODUCTION�TO�THE�WORLD�OF�"SSEMBLY��������������������������������������������������������������������������������������������������������������������������������������������������������������������������� 0NLY� _����
5HE�"MIGA�$ODERS�$LUB�DISKS�ARE�PACKED�WITH�SOURCE
�HINTS
�TIPS
�ADVICE�FROM�MANY�OF�THE�WELL�KNOWN�CODERS�THAT�ARE�ON�THE�"MIGA�SCENE�TODAY�
*SSUES��
� 
� 
� 
��
��
��� NOW�AVAILABLE��1LEASE�NOTE
�EXCLUDING�THE�COMPRESSED�INTRODUCTORY�DISK
�"MGIA�$ODERS�$LUB�DISKS�ARE�_�����PER�ISSUE�
"$$�ISSUE����IS�OUR�BIRTHDAY�ISSUE
�IT�IS�A���DISK�SET�AND�FOR�A�LIMITED�TIME�ONLY
�YOU�CAN�PURCHASE�BOTH�DISKS�FOR�THE�LOW�PRICE�O F ����������������������������������������������������������������������������������������������������������������������������������������������������������_����

".*("�$0%&34�$-6#�41&$*"-��"T�LAST�AN�"SSEMBLER�PACKAGE�THAT�W ILL�DO�ALL�THE�"SSEMBLING�OF�YOUR�PROGS�AT�A�VERY�REASONABLE�PRICE���������������������������������������������������������������������������������������������������������������������������������������������� _����

������461&3�".*%"4)��3EMEMBER�THAT�GOOD�OLD�$OMMODORE����GAME�#OULDERDASH �8ELL�HERE�IS�YOUR�CHANCE�TO�HAVE�THAT�FUN�AGAIN���.EG���
������.0%�130$&4403�7������.AKE�1ICTURE�AND�OR�.USIC�PROGS
�ADJUST�PIC�HEIGHT�WIDTH��5HIS�VERSION�WILL� LOAD���$HANNEL�0CTA.&%�MUSIC��
������ *NTUIMENU��5HE�EASIEST�WAY�TO�RUN�ALL�YOUR�PROGRAMS����������������������������������������������������_����
������$011&3�83*55&3�4CREEN�DESIGNER�	FOR�PROGRAMMERS�ONLY
������������������������������������������_����

������$-&"3� "�VERY�GOOD
�BUT�HARD
�GAME�FROM�1)�SOFTWARE��������������
������8&*3%�*/�&%(8":4��3EAL�MIND�BOGGLING�PUZZLE�GAME� ��.EG


��_����
_����
_����
_����

5)&�'0--08*/(�*4�"�7&3:�4."--�4&-&$5*0/�'30.�5)&�16#-*$�%0."*/�4)"3&8"3&�$0--&$5*0/�5)"5�8&�)"7&�$0--"5&%�07&3�5)&�1"45�'*7&�:&"34�
.&%�0CTA.&%�4".1-&4�1"$,��4IX�DISKS�THAT�ARE�PACKED�WITH�4".1-&4�FOR�USE�WITH�THIS�EXCELLENT�MUSIC�UTILITY
�	NOTE�ONE�IS�7&3:�36%&
���������������������������������������������������������������������������������������������������������������������������
.&%�7����B��/05� $0.1"3"#-&�50�0CTA.&%
��	4&&�"#07&

�*F�YOU�SIMPLY�WANT�TO�TINKER�WITH�THE�KEYBOARD
� IT�WILL�SATISFY��	��.EG�IS�ADVISED
��������������������������������������������������������������������������������������������������������������
����� 5)&�."45&3�7*364�,*--&3�� *T�RECOGNISES�AND�KILLS�OVER�����OF�THE�PESTS���OTHER�EXCELLENT�FEATURES��	*NCLUDES�HARD�DRIVE�PROTECT
������������������������������������������������������������������������������������������������������������������������������
����� ".*("�$�$-6#�"""/6"-�7��IS�NOW�HERE� -OADS�MORE�INFO
�SOURCE�AND�HELP�FROM�"NDERS�#JERIN��/OW�"UTO�#OOTING�AND�ON�FOUR�DISKS� ���������������������������������������������������������������������������������������������������������������
����� 5HE�LATEST�AND�EASIEST�SETKEYS�PROG�TO�RE�DEFINE�YOUR�KEYMAPS��1LUS�A�HOST�OF�OTHER�UTILITIES
�	*CON�%ESIGN
�ICON-AB
�$LIPLT�E TC
������������������������������������������������������������������������������������������������������������������������������������
������45"3�53&,�.&("%&.0� "NOTHER�WELL�PRESENTED�TWO�DISK�SET�FROM�5OBIAS�3ICHTER
�COMBINING�PICTURES
�ANIMATION�AND�MUSIC����.EG�����������������������������������������������������������������������������������������������������������������������
������(".&�$0.1*-"5*0/��4PACEPOKER
�A�GOOD�VERSION�OF�THE�1OKER�#ANDIT� 1LUS�RUNNING�AND�SNAKEPIT
�BOTH�WITH�FULL�GAME�EDITING���������������������������������������������������������������������������������������������������������������������������������
������5&951-+4�7���&/�IS�HERE��5HE�EXTRA�FACILITIES�ON�THIS�NEW�VERSION�ARE�UNBELIEVABLE�AND�WOULD�TAKE�HALF�A�PAGE�TO�DESCRIBE���������������������������������������������������������������������������������������������������������������������������������������
������6&%*5�7���E��5HE�VERY�LATEST�VERSION�OF�THIS�VERY�POPULAR�TEXT�EDITOR�PROG�BY�3ICK�4TILES��5HE�NEW�FEATURES�ARE�VERY�GOOD��������������������������������������������������������������������������������������������������������������������������������������������
������7*7"-%*�� l5HE�'OUR�4EASONS���5HIS�IS�AN�EXCELLENTLY�PRODUCED�TWO�DISK�CLASSICAL�MUSIC�SET�BY�3OB�#AXTER��" �MUST�FOR�CLASSIC�FANS������������������������������������������������������������������������������������
������5)&�"35�0'�.&%�����(REAT�.ED�TOONS�THAT�RUN�FOR�HOURS����� _����� ������ �."(&4�'30.�"26"3*64�7��8ELL�PRESENTED�PIC�MUSIC�DISc�
����� ()045100-�AND�41*(05��"NIMATIONS�BY�%R��(ANDALF����.EG�������_����� �� ������������������������������������ ������������������������������
����� %�$01:�7���&XCELLENT�COPIER�PROGRAM��'ULL�INSTRUCTIONS��������_����
����� 4:/&3(:��8ELL�PRESENTED�SCULPT��%�PICTURES������������������������_����
����� 4/",&4���-"%%&34��&XCELLENT�GAME�FOR�THE�FAMILY����.EG����_�����
������"3&99�130(3"..&34�5UTORIAL�DISK�FROM�THE�48"(�GROUP���_�����
������#"--00/"$:�"N�EXCELLENT�GAME�FOR�THE�CHILDREN����.EG����_�����
������(0-'�3&$03%&3��*F�YOU�PLAY�GOLF
�THIS�PROG�IS�FOR�YOU�����������_����

'3&&�%*4,4���'3&&�130(4���'3&&�.&.#&34)*1���07&3�"�5)064"/%�%&5"*-&%�130(4�1-64�40.&�(".&4�50�1-":
�0/�5)&�."*/�$"5"-0(6&�%*4,��0/-:�_������."*/�$"5"-0(6&�%*4,�4&/5��'3&&��8*5)�03%&34�
"#07&�_��������1-&"4&�3&.&.#&3�50�"4,�'03�:063�'3&&�$01:�*'�:06�4&/%�*/�"/�03%&3�"#07&�_�������13*$&4�2605&%�*/$-6%&�3&563/�1045�"/%�1"$,*/(���.",&�$)&26&4�&5$
� 1":"#-&�50�

" . *( " / 6 5 4 � 6 / *5 & %
8&�%0�/05�"$$&15�$3&%*5�$"3%�03%&34�

5)&�5)*3%������ 61%"5&�50�063�."*/�$"5"-0(6&�*4�/08�3&"%:�'03�_������ 	5HE�UPDATE�CONTAINS�ONLY�THE������ ADDITIONS�TO�THE�LIBRARY
�

����� &%6$"5*0/�FOR�THE�CHILDREN�� *NCLUDES�#LACKBOARD�.ATHS� �
����� "�(&/&��(ENEALOGY��5HE�VERY�IATEST�7�������.EG���������������
����� /ORTH$�7����	��DISKS
��" �MUST�FOR�ALL�YOU�$�$ODERS��������������
����� 45&3&0��%�%&.04�BY�&XIT��	(REAT��BUT�NEEDS��%�GLASSES
���
������".*�'9����5HIRD�IN�THIS�FRACTAL�SERIES�	��DISKS
����.EG������������
������%3*'5&34�%&.0���5HE�1RISONER�����4IX�OF�0NE��ARE�GREAT������

_����� ����� 108&31"$,&3�BY�/ICO�'RANCOIS��&XCELLENT�CRUNCH�UTIL����������
_����� ����� ��(AMES
� INCLUDING�5HE�5RAM�4ET�AND�9'IRE��7ERY�GOOD��
_����� ����� 65*-4�5HE�FAMOUS�#OOT�4HOP
�#OOT�,IT���OTHERS�
�_����� ����� 5)&�&7*-�%&"%�BY�1OSSESSED��$AN�YOU�KILL�THE�ZOMBIES�
�_����� �������5)&�&9$&--&/5�".:�VERSUS�5)&�8"-,&3�"/*."5*0/����.EG���
�_����� ������(".&4��,LONDIKE�	GREAT�VERSION

�4IMON�	FUN�FOR�KIDS
�
�_����� �������."45&3�0'�5)&�508/��0NE�OR�TWO�PLAYER�SMASH��EM�UP�GAME�
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%��� 4COOPEX�$ ROM IUM ���#3*--*"/5�
%���� 1 HENOM INA �& N IGM A ���7�� #EST�
%���� 4YSTEM �7 IO LA TO R ���# RILL�.USIC�
%���� (LOBAL�5RASH���&9$&--&/5�
%���� 1HENOMINA�*NTERSPACE���#RILL

�(#'�.#)(-
"��� #OOK��%EMO�,NIGHT�$OMES�"LIVE
"��� &DUCATION�O F �$OOL�$OUGAR
"��� . O RE �" E RO TO ONS ���&RIC�4CHWARTZ
"��� #ATMAN���.ORE�4CHWARTZ
"��� 1ROBE���4UPERB�4EQUENCE
" L� � 'ANTANIMS���$OMMERCIAL�%EMO
"��� 4TAR�5REK�"NIMS������,
"��� % RY�%OCK���4UPERB�5�3��4TUFF�
" � � �� �� �� �� � 4TEVES�" N IM S ���(OOD
"��� .AGICIAN���&XTREMEMLY�(0OD
"��� (YMNAST�� �4UPERB��%
"��� *NDIANA�+ONES���4WORD�#IT
"��� ' ILLET�5HE� 'ISH���(OOD
"��� 'RACTAL� 'LIGHT�� �7��(OOD
"��� &PIC�1REVIEW���&XCELLENT
"��� 4 TAMP�$ O LLE C TO R���#RILLIANT
" ��� +UGG LE R�N ���7ERY�VERY�FUNNY
"��� "GATRON������. ILLENIUM �'ALCON
"��� %ISCOVERY�4HUTTLE���(OOD

�')-�*���
"1%���8ORD�4QUARE�4OLVER�
"1%���'ORMS�3EALLY�6NLIM ITED�
"1%���)ACKMAGIC�%EMO�$REATER�
"1%���"MOS�1AINT�/EEDS� LM B �
"1%����4 IM ON �4AYS�� �4PACE�. A THS���&D�
"1%����%ATABASE�. ASTE R���/EEDS�*MB

�)+.�(%�!*�!2�-!�O�����!��$
-1% L� $ O LO U R IN G �# OOK ���'OR�,IDS� *MB�
-1%�� "3C�"NGE L�. A THS���7�(OOD� *MB�
-1%�� "M OS�"SSEM B LE R��� &XCELLENT�
-1%���8 O RD �'AC TO RY ���4PELLING� *MB�
-1%���) YP N O TIC �-ANDS���(AME�*MB�
-1%����+ IGM AN IA ��� *.B�
-1%���"3$�"NGE L�4HAPES���*.B�
-1%���8 O RDY�8 �1 ROCESSO R

��/��.#)(���!�'�-
(�����������&DUCATION�1ACK���5EENAGERS�
(�����-EARN�� �1LAY���:OUNGER�,IDS�
( ������(AMES�4OLUTIONS���0VER� ����
(��� 5 A LK IN G �$ O LO U R IN G �# OOK ���7�(OOD�
(��� 3 E TU RN �5O�& A RTH ���&XCELLENT
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, - ! ) %! - Q �� + ( ( ! � / %+ * �, - %� ! �( %. /(��� 5URRICAN� ��� �1LAYABLE�%EMO

(�����4TARTREK���5�3�S� #RILLIANT�(AME
(��� 'LASCHBIER���&XCELLENT�"RCADE�(AME
(��� "MIGAMAN����� *NCLUDES�$HESS�7�
(��� . EGABA LL��� #EST�BREAKOUT�$LONE
(��� 4EVEN�5 ILES ���4PEEDBALL� $LONE
(��� 8 IZZYS�2UEST���7ERY�) IGH�2UALITY

�/-#(�--���-�,#)/-
#��� 8 O RDW R IG H T���2UALITY�8ORD�1ROCESSOR
#��� $LERK���"CCOUNTING�1ROGRAM
#��� 6 ED IT� ��"NOTHER�8ORD�1ROCESSOR
#��� ' LEXIBASE���1OWERFUL�%ATABASE
#��� #USINESS�$ARD�.AKER���(OOD
#��� 2UICKBASE���4IMPLE�"DDRESS�%�#ASE
#��� 2&%����2UICK�&DITOR��5EXT�&DITOR
#��� 5EX TP LU S ���(REAT�5EXT�&DITOR
/.#&#.#�-
6��� %AVES�%EMO�$REATOR���(OOD
6��� % �$OPY��� #EST�#ACKUP
6��� *CONMANIA�� �.AKE�*CONS
6��� 4PEEDBENCH���'ASTER�-OAD
6��� +AZZBENCH���&NHANCED�8 �#
6��� %OPE�*NTROMAKER���(OOD
6��� .EGA�6TILITIES�� �0VER����
6��� 3AZOR�5OOL�%ISK������6TILS
6��� 8ARRIORS�$RUNCHERS���-OTS
6��� .ASTER�7IRUS�,ILLER�7���
6��� 'ONTS�� �4URFACES� ��'OR�%�1
6��� $�-IGHT�3AY�5RACE�1ROG
6��� %#8���"NOTHER�3AY�5RACER
6��� %ARKSTAR�� � � � �6TILITIES
6��� %ARKSTAR�� � � � �6TILITIES
6��� %ARKSTAR�� � � � �UTILITIES
6��� "SSASSINS�#OOTBLOCKS�654
6��� 4*%�7I����� �#EST�% IR�UTIL
6��� $OMMS�%ISK���#EST�YET
6��� )ARD�%ISK�6TILITIES
6��� 'ULLFORCE�***�6TILS
6��� 6LTIMATE� *CON�%ISK���(OOD
6��� %ARKSTAR��� ��:ET�MORE�UTIL
6��� 4PACEWRITER��� *N TRO �8RITER
6��� *NTROMAKER�����1ROGS
� &ASY
6��� "MIGA�4YSTEMS�$HECKER
6��� &4"�6TILITIES���7�(OOD
6��� .EGA�6TILITIES������6TILS�
6����� (RAPHICS�.ANAGEMENT
6��� 45�&MULATOR���� �0THER�6TILS
6��� 4PECTRAPAINT�7��� �1AINT
6��� 0PTMUM�6TILTIITES������)ERE
6��� /ORTH�$�7 *��� ��-ATEST�
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6���� "SSASSINS�. U LT IV IS IO N
6���� $RUNCHERS����.ORE�$RUNCHERS
6���� &LECTROCAD���%EMO�7ERISON
6���� 4UPE RW O RKBENCH �7���� ��#RILL
6���� )AM LAB ��� *MAGE�$ONVERTER
6���� 5OTAL�6TILITIES��&XCELLENT
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1����� %IVINE�7ISIONS���7�(OOD
1��� 4UNSLIDE�����&XCELLENT
1��� "DAMS�'AMILY���7ERY�(OOD
1��� 3OGER�%EAN���/ICELY�%ONE
1��� "GATRON�����5�3��4LIDES
1��� "GATRON�����.ORE�O F�5�3�
1 � L� /EMESIS�1 RO LOGUE���4TORY
1����� /EWTEK�����%EMO�%IGIVIEW
1��� 1SYGNOSIS�4LIDESHOW���4UPERB
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� � � �D IS K S � �� _ � �� � �E A CH �
� � �� � �D IS K S �� � _ � �� � � EACH �
�� � O R�M O RE �� � _ � �� � � EACH

1-&"4&�/05&�
��DISK�SETS�ARE�CHARGED�AS���
SINGLE�DISKS
���DISK�SETS�AS���

SINGLE�DISKS
�ETC�

1045"(&
IS�INCLUDED�IN�THE�PRICE�
IF�YTXJ� LIVE�IN�THE�6�,��

&UROPE�ADD�_�����TO�ORDER�
3EST�OT�8ORLD�ADD�_����

5&-&1)0/&�03%&34
MAY�BE�MADEUSING�ANY�

7ISA
�"CCESS�OR�.ASTERCARD�
ON

�
�
���������

"�$"5"-0(6&�%*4,
IS�AVAILABLE�FREE�OF�CHARGE��5O�

OBTAIN�YOURS
�SEND�US�A�
STAMPED�ADDRESSED�

ENVELOPE� 	���X���

�OR�ASK�FOR�
ONE�WITH�YOUR�ORDER�

"##3&7*"5*0/4�64&%
�� ���� MEG�NEEDED�

	9
������AND�OVER�ONLY�
	PLEASE�STATE�AGE
�

'IGURES�IN�BRACKETS�REFER�TO�
NUMBER�OF�DISKS�IN�SET�

���

8&�"-40�450$,�
'3&%�'*4)�%*4,4�
".04�1�%��%*4,4�
5�#�"�(��%*4,4��

�
�*&$,0�!&0(0�
"4,�'03�5)&.�

#:�/".&�

1�� %��1"$,4

��DISKS�FOR�_��
"�GREAT�WAY�FOR�NEW�"MIGA�

OWNERS�TO�CHECK�OUT�WHAT�P�D��
IS�ALL�ABOUT� &ACH�PACK�

CONTAINS���DISKS�AND� IS�JUST�
W���K@M�K<>F�

(".&4�1"$,
���5ITIES�ON���DISKS�INCLUDING�
"STEROIDS
�5ILES
� #ALLY��
�4YS
�

1OOL
�:ACHT$
� *NVADERS
�
)�#ALL
� 'RUIT�.ACHINE
� #LOCK�
0FF
� 4HOOT�0UT
� 1ETER�S�
2UEST
� AND�MANY�MORE�

%&.04�1"$,
4OME�OF�THE�MOST�POPULAR�
DEMOS�IN�THE�LIBRARY��$OMA
�

8ILD�$OPPER
�$EBIT���
� &LVIRA
�
.ENTAL�)ANGOVER
�3EBELS�

.EGADEMO��
�1AIN�*S�+UST�5HE�
#EGINNING
� AND�1OPEYE�.EETS�

5HE�#EACHBOYS�

406/%53"$,&3�41&$*"-
5HE�GREAT�1%�MUSIC�MAKER
�
PLUS�INSTRUMENTS
� SONGS
�

MODULES
� RIPPERS�AND�MORE��
.AKE�MUSIC�OR�JUST�HAVE�FUN�

)0.&�#64*/&44�1"$,
"�SUITE�OF�PROGRAMMES�FOR�
THOSE�WHO�WANT�TO�DABBLE� IN�
THE�SERIOUS�SIDE��/AG
� #ANK�N
�

+OURNAL
�2#ASE
�4PREAD
�
8ORDWRIGHT
�"MIGA4PEIL
�

*NVENTORY
�.EMO1AD���MORE�

����4PACE�"CE�%EMO
����3ED�4ECTOR�.EGADEMO�	�

���� (YMNAST"NIMATION��
���� 3"'�.EGADEMO�	�

���� /EW5EK�%EMO� 	�
��
���� $OOL�$OUGAR�"NIMATION��
���� ,YLIE�.INOGUE�%EMO�	�

���� 1UGGS�IN�4PACE�$ARTOON�
���� 5REE�'ROG�"NIMATION��
���� 5HE�".04�%EMO�
���� 6NICYCLE�"NIMATION��
���� /EW5EK�%EMO���	�
��
���� &LVIRA�%EMO�
���� 1REDATORS�.EGADEMO�	�
�
���� 3ED�4ECTOR�$EBIT�%EMO�
���� 1OPEYE�.EETS�#EACHBOYS�
���� 5HE�3UN�"NIMATION��
���� 4HARK�"NIMATION��
���� #UDBRAIN�.EGADEMO�	9
	�

���� %RAGONS�-AIR�%EMO��
���� #READ�)OME���"WAY�%EMO
����$OMA�%EMO
���� 5RIP�5O�.ARS
���� 4COOPEX�.ENTAL�)ANGOVER
���� .ADONNA�$ARTOON� �
���� .ARS�'LIGHT�"NIMATION��
���� 5EENAGE�5URTLES�%EMO�
����0PERATION�7ARK�
���� #LOODSPORT���
����� 4TATION�AT�,HERN����	�

�����"T�THE�.OVIES�"NIM���
�����4TEALTHY���"NIMATION��
����� 'LAZOR�������7ERTICAL� *NSANITY�
�����/OT���0k$LOCK�/EWS���	�

����� &PIC�%EMO��
�����/OT���0�$LOCK�/EWS���	�
��
����� 1HARAOH�"NIMATION��
�����%1AINT���%EMO� 	�
��
����� $RIONICS�/EVERWHERE�%EMO�
����� 'RACTAL�'LIGHT

���� .ONOPOLY
����$LASSIC�#OARD�$ARD�(AMES�
���� &LECTRIC�5RAIN�4ET�
���� #LIZZARD
���� #REAKOUT�$ONSTRUCTION�4ET
���� 'TETURN�TO�&ARTH
���� )OLY�(RAIL�"DVENTURE��
���� 4TAR�5REK�	64"
� 	�
��
���� -EARN���1LAY�	�

����4TAR�5REK�	3ICHTER
� 	�

���� 1IPELINE�
���� %RIP�
���� 4NAKEPIT�
���� +EOPARD��
�����(AMES�%ISK���
�����%RAGON�$AVE
�����3INGS�OF�;ON��
�����"����4UPER�2UIZ�
����� "����"RCADIA�
����� 1ICK�6P�"�1UZZLE� 	�
��
����� 1ICTURE�*T�	�
��
�����"�����$ROSSFIRE��
�����"�����#ALLOONACY
�����"�����8OODEN�#ALL��
����� 4IMON�4AYS�4PACE�.ATHS
�����"�����5ILE�5RIAL��
�����5HE�+AR�
����� .EGABALL�
�����4EVEN�5ILES
�����"DVENTURE�4OLUTIONS�	�
�
�����"�����1AIR�$RAZY
�����"�����'RUIT�.ACHINE��
�����"�����".04�(AMES��
�����"�����%EMOLITION�.ISSION��
�����"�����(OBBIT���1ONTOON��
�����"�����.ISSILE�$OMMAND�
����� "�����2UIZMASTER�
�����"�����.ASTERMIND�1AIR�6P��
�����"�����%UNGEON�%ELVER�	�
�
�����"�����1IXIE�,INGDOM� 	�


���� 7ISICALC�4PREADSHEET�
���� 6&DIT�8ORD�1ROCESSOR
���� %ISK�6TILITIES
���� (RAFIX�6)*ITIES��
���� (RAFIX�6TILITIES��
���� "MIGA�.$"%
���� 1AGESETTER�$LIP�"RT�
���� *CONS�
���� 6LTIMATE�#OOTBLOCK�$OLL�� 	�
�
���� *NTROMAKER�
���� 57�(RAPHICS�	�

����"1%$����	1ROGRAMMING

���� 4HO8IZ����
����1OWER1ACKER����A
���� %1AINT�$ARTOON�#RUSHES�
���� %1AINT�'ONTS�%ISKS�	�

����$HET�4OLACE�&XTRAVAGANZA�
���� )".�3ADIO�4PECIAL� 	�

���� $LICK%04� 	$-*� )ELPER

���� "��K�"SSEMBLER�$�$OMPILER�
���� 3ED�%EVIL�$OMPACTING�6TILS��
���� *CONMANIA�
���� +AZZBENCH�
���� %OPE�*NTRO�.AKER�
���� #USINESS�$ARD�.AKER�
����"MATEUR�3ADIO�%ISK
���� .ESSY�%04
����"NALYTICAL
����$�.ANUAL
���� 4*%�7����
���� 1ROGRAMMING�%ISK�
���� 4OUND�"PPLICATIONS� 	�

���� 7IDEO�"PPLICATIONS�	�

���� (RAPHICS�.ANAGEMENT�	�

���� 5)&�$OMMS�%ISK
����2&%�5EXT�&DITOR
�����".04�3".04�6PDATE� ����
�����'UTURE�$OMPOSER�
�����;ERO�7IRUS�7����
����� /OISEPLAYER�7���

".*("�16#-*$�%0."*/�40'58"3&
AMJH� �

%&15��"4�	�

�����&''*/()".�453&&5
�305)&3)".
�
4065)�:03,4)*3&�4����#-

%&.04���"/*."5*0/4� 4-*%&4)084

����� 'ILLET�5HE�'ISH�
����� 1USSY��� *NNERSHIP�
�����3AIDERS�OF�-OST�"RK�"NIM���
�����#UDBRAIN���
�����,ICK�BOXER�%EMO�
�����&VIL�%EAD�%EMO�	9
��
����� -4%��$OMIX�%ISK���
�����,ILLING�(AME�4HOW�%EMO
����� -EGEND�OF�#ILLY�5HE�,ID���
�����)ORIZON��4LEEPING�#AG�
�����8RATH�OF�THE�%EMON�%EMO�
�����"����8EIRD�4CIENCE�
�����.ORE�"EROTOONS��
�����4YSTEM�7IOLATION�%EMO���
�����&CSTASY�%EMOS��
�����"�����".04�%EMO���
�����"�����8EIRD�4CIENCE��
�����1ANTHORUS�.EGADEMO�	�
��
�����"�����#OB�.ANIACS��
�����"�����#ENSON�%EMO����
�����"RMAGEDDON�%EMO��
�����"MY��VS��8ALKER�"NIM�� �
����� #ATMAN�"NIMATION��
�����1OGO�"NIM� 	����MEG

�����+OCHEN�)IPPEL�4OUND�%EMO
����� 5OO�.UCH��%��
�����.AGICIAN�"NIM�7�����
�����4TEVEkS�"NIM�%ISK��
�����4TEVEkS�"NIM�%ISK��
�����4TEVEkS�"NIM�%ISK��
�����4TEVE�S�"NIM�%ISK��
�����4TEVEkS�"NIM�'INALE�%ISK
�����1HENOMENA�&NIGMA�%EMO��
�����"�����1ANTHORUS�%EMO���
�����"�����$UROS���4TAUROS�	�

����� �%O�5HE�#ART
�.AN��%EMO���
�����$RIONICS��5OTAL�%ESTRUCTION���
�����4ILENTS��#LUE�)OUSE�	�
��

����7ALLEJO�'ANTASY�"RT�	�

���� /"4"�4LIDESHOW
���� %IGIVIEW�4LIDESHOW�
���� 1ATRICK�/AGEL�1ICTURES�
���� &SCHER�4LIDESHOW
���� 57�4PORTS�#ASKETBALL�
���� 'ORGOTTEN�3EALMS�
���� /EIGHBOURS�4LIDESHOW
���� %IGGY�1IGGYS�4LIDESHOW�	�
�
���� .ADONNA�4LIDESHOW�
����$INEMAWARE�4LIDESHOW�
���� 7IZ�4LIDESHOW�
���� 6TOPIA�$ARTOON�4LIDESHOW�
���� $REEPSHOW�
���� .ADONNA�4LIDESHOW���	�
��
���� (ARFIELD�4LIDESHOW�
���� (OREZONE�4LIDESHOW�	9

����� %ESERT�*SLAND�4LIDESHOW���
����� 5OTAL�3ECALL�4LIDESHOW
�����(OLEMS�(ATE�4LIDESHOW�
����� 'RAXION�'ANTASY�4LIDESHOW�
�����"NNIE�+ONES�4LIDESHOW�
�����$OMIC�4LIDESHOW�	9

����� (IRLS�OF�4PORTS�*LLUSTRATED�
�����5URTLES�4LIDESHOW�
�����+IMI�)ENDRIX�4LIDESHOW�
����� #ACK�TO�THE�'UTURE
����� /EMESIS��1ROLOGUE�
����� 'RAXION��%IVINE�7ISIONS�	�
���
����� 'ORGOTTEN�3EALMS�k��
����� /EMESIS��$HAPTER��� 	�
���
����� 5HE�"GE�OF�4LACK
�����"�����/IK�8ILLIAMS�%EMO
����� 4KYWALKER�%IGISHOW��
����� 4KYWALKER�%IGISHOW��
����� %1AINT�$OLOUR�$YCLED�1ICS
����� %EMONS�4LIDESHOW����
�����.AGES�4TAFF
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�����$ATALOGUE�8ORKSHOP�	�
�
�����%51�$LIP�"RT�	�

�����7IDEO�(RAPHICS�	�

����� (ENEAOLOGY�
����� 4OUNDTRACKER�7���� 	�

�����1ICTURE�'ORMAT�$ONVERTORS
�����)ARDWARE�1ROJECTS�.AG
�����45�&MULATOR
�����5ETRA�$OPY
�����3ED�%EVIL�6TILITIES��
�����0PTI�6TILITIES��
�����$RYPTIC�6TILITIES���
�����$�-IGHT
�����4TAR�5REKKER�����.USIC�1ROG��
�����.ANDLEBROT�(ENERATOR�������
�����$HAOS���'RACTAL�1ROGRAMS�
�����%,#�5RACE� 	'ISH����

�����'IX�%ISK�	'ISH����

�����.ENU�8RITER�	'ISH����

�����"RT�OF�7IRUS�,ILLING�
�����"����".04�1AINT
�����/EW�4UPER,ILLERS�%ISK
����� &LECTRO$"%
�����"MI#ASE�
�����"31����
�����.&%�7���
�����.ASTER�7IRUS�,ILLER�7���
�����/ORTH�$7���� 	PACKED

�����/ORTH�$7���� 	UNPACKED
	�

�����2UANTUM�5OOL�%ISK���
�����4PECTRA1AINT�7���
�����'LEXI#ASE�7����
�����"�����4PANISH�5UTOR
�����"�����".04�1ROGRAMS���
�����"�����3IPPERS�%ISK�
�����"�����%ATABASE�.ASTER�7���
�����;9�4PECTRUM�&MULATOR�
�����%YNAMITE�$UT��1ASTE�'ONTS

����"WESOME�4OUNDS�
���� +�.�+ARRE���%EFINITIVE
����7ANGELIS��
����$RUSADERS�"UDIO�9
���� ;EE�S�)IP�)OP�.USIC�%ISK�
���� (IRLS�/EED�-OVE�
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���WHICH� SHOWS�THE�BEST�
IN�"M IGA�PROGRAMM ING�

KNOW�WHO�THEY�ARE� THEN�YOU� SHOULD�
�
PLUS�A� LITTLE�SPACE� INVADERS�GAME�� "�
VERY�SLICK�DEMO�AND�VERY�ENJOYABLE��
7ALUE�FO R �MONEY�������������� � ���

5HE� 5UFF�&NUFF�MEGADEMO�COMPRISES�
THREE�SECTIONS�� ONE�SHORT�$ALVIN� ��
)OBBES�CARTOON� 	YES
� AGAIN�

� THEN�A�
PIECE�OF�PIANO�MUSIC� PLUS�A� SPINNING�
GLOBE
� LOVELY�SAMPLES�WELL�
SEQUENCED
�WITH� THE� KEYS� PLAYED� IN�
TIME�TO�THE� TUNE�ON� THE�SCREEN�� 5HE�
DEMO�ENDS�WITH� THE�MOST�EYE��
BOGGLING� FILLED�VECTOR�TEXT� *�VE�EVER�
SEEN��"�VERY�PROFESSIONAL� AND�VISUALLY�
ARRESTING� PIECE�OF�CODING�
7ALUE�FO R �MONEY��������������� � �� �

&NIGMA
���#IT�D ISK����
"ND� FINALLY
� TOP�OF�THE� HEAP� IS�
1HENOMENA�S�&NIGMA�DEMO��
1HENOMENA�ARE� 'IREFOX�AND�5IP�
	MUSIC

�"ZATOTH� 	CODING
� AND�6NO�
	GRAPHICS
�� &NIGMA� IS�A�COLLECTION� OF�
VERY�SIMPLE�DEMOS
� VERY�CLEVERLY�
SEQUENCED�MUSIC�AND� BAGS�OF�
SURPRISES�� 'IRST�YOU�GET�TREATED� TO�A�
SMOOTH� STARFIELD� BEHIND� THE� TITLES
�
WHICH� SEEMS�TO�CHANGE�DIRECTION� QS� IF�
YOU�RE� SPINNING� AROUND� IN�A�VERY�
AGILE� LITTLE�SPACE�SHIP��5HEN� THE�STARS�
PART�TO� REVEAL� A�CUBE�WITH� A� STARFIELD�
ON�ONE�PLANE�AND� VECTOR�FILLED�
GRAPHICS�ON�ALL� THE�OTHER�FACES��5HE�
CUBE�SPINS�AND� THE� FACES�ANIMATE�AT�
THE�SAME� TIME��5HE�EFFECT� IS� NOT�UNLIKE�
THE� KIND�OF�57�EFFECTS�YOU�GET�ON�A�
2UANTEL� SYSTEM�� 5HEN
�WHILE�YOUR�
HEAD� IS�STILL�WHIZZING�AROUND� FROM�
THAT
� THE� TEAM� MOVES�ON�TO�DO�A� TAKE�
OFF�OF�THE� 5RIP�5O�.ARS�DEMO�OF�A� FEW�
MONTHS�AGO
� UNDER�THE� HEADING� �AND�
NOW�A� 3&"-�TRIP�TO�.ARS��� 5HE�
VECTORS�ARE�CLEAN�AND�ANIMATE�VERY�
REALISTICALLY�� 5HE�GROUND� IS�A�
GRADUATED�COPPER� LIST
� AND� GIVES� THE�
EFFECT�OF�THE�GROUND� FADING�AWAY� INTO�
THE�DISTANCE�� 5HEN
�WITHOUT�A� BREATH
�

=IHNCHO?>�IH� J;A?� ���
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RECOGNISE�THE� FACE� 	AND� THE� PUMPING�
TROUSERS
� OF�+OHNNY�'ARTPANTS��"�GOOD�
DISK
� PACKED�WITH� USEFUL� BACKUP�STUFF��
7ALUE�FO R �M O N E Y �������������� � �� �

)OME�6TILS
&LECTRIC��
5HE�)OME�6TILS�DISK�CONTAINS�SOME�
PROGRAMS�THOUGHT�TO�BE�OF�USE� IN� THE�
HOME��5WO�CALCULATION� PROGRAMS
�
$AL,EY�AND�.ULTICALC
� ALLOW�YOU� TO�
KEEP�ABREAST�OF�HOUSEHOLD� FINANCE
�
WHILE�%IET"ID�HELPS�YOU� COUNT�THE�
CALORIES�BY�ADDING� UP� INGREDIENTS� TO�
GIVE�YOU� THE�CALORIFIC�VALUE�OF�A�
RECIPE��"ND� FINALLY�THERE� IS�'URNISH
�A�
PROGRAM�WHICH� LETS�YOU�DRAW�AN�
AREA�AND� FILL� IT�WITH� FURNITURE
� TO� TRY�
OUT�A�DESIGN� FOR�YOUR�ROOMS�BEFORE�
YOU� STICK�THE� STUFF�IN� IT��"� BIT�THIN�AS�
DISKS�GO�� THE�PROGRAMS�ARE�
REASONABLY�USEFUL
� BUT�*� JUST�CAN�T�
DECIDE� IF�IT�S� INTERESTING�ENOUGH��
7ALUE�FO R�M O N E Y �������������� � �� �

*CON�6TILS
&LECTRIC���
5HE� *CON�6TILS�DISK�CONTAINS�OBVIOUS�
PROGRAMS� LIKE�#RUSH�LCON
� *TB� 	*CON�
5O�#RUSH
�AND� THE� *&�ICON�EDITOR
� BUT�
MORE�ESOTERIC� TYPES�OF�PROG�ARE�HERE�
TOO
� LIKE�THE�$/714(*�AND�
$/7/&84�PROGRAMS��5HESE�TWO�
ITEMS�CONVERT�GRAPHICS� FROM� THE�
$OMMODORE����PROGRAMS�
/EWSROOM�AND�1RINT4HOP�� &XACTLY�
HOW�YOU�ARE�MEANT�TO�GET�THE�
GRAPHICS� FROM�YOUR���� TO�THE�"MIGA�
ISN�T�STATED
� BUT�PROVIDED�YOU� HAVE�
SOME�KIND�OF�WAY�TO�GET�THE�GRAPHIC�
ON� TO�AN�"MIGA�DISK� 	AN� EMULATOR� LIKE�
THE�1%�PROGRAM� 5HE����&MULATOR�
MIGHT�DO�THE� JOB

� THESE�PROGRAMS�DO�
ALL� THE�CONVERSION� FROM�$���CODE

'OR�A� SUPERB�DEMO
�YOU�COULD�DO �
YOU RSE LF�TO �1HENOMENA�S� "GB@F:

*S�TH IS� REA LLY �W HA T �
THEY�MEANT�BY �A�
.EGACRUNCHER 

FA R �W ORSE �THAN� TREA T�
DISK���

%ARKNESS�.EGADEMO�**
���#IT�D ISK � ����
5HE�%ARKNESS� TEAM�ARE� NEW
� BUT�
OBVIOUSLY�THEY�VE�DONE�ANOTHER�DEMO�
BEFORE� THIS�ONE�AS� IT�S� NUMBERED� ���
"ND
� UNLIKE�MANY� NEW�DEMO�TEAMS
�
THE�QUALITY�OF�THEIR�WORK� IS� TOP�NOTCH��
5HE�.EGA%EMO�BEGINS�WITH� A�
WICKED� INTRO
� FEATURING� RAY�TRACED�
TEXT��5HEN� IT�GOES� TO� THE� PROGRAM�
SELECTOR
� AN�" L�����ON�A�DESK�WITH� A�
ROW�OF�DISKS� IN� FRONT�OF� IT�� :OU�SELECT�
THE�DEMO�BY�CLICKING�ON� THE�DISK
� AND�
IT�ANIMATES� ITSELF� INTO�THE�DRIVE�

0F�THE�SEVEN�DEMOS�ON�OFFER
� *�
LIKED� THE� 5OTAL�3ECORD�DEMO
�WHERE�
YOU� GET�MORE�BOBS�ON�SCREEN� THAN� THE�
HUMAN�MIND� CAN� STAND
� LOADS�OF�
ANIMATIONS�AND� MUSIC
� AND� A� LOT�OF�
SKILLED� CODING� BY�"TLANTIC
� GRAPHICS�
BY�5ROGLOBYTE�AND� LOGOS� BY�;ONA�
/ORTE�� 5HE�MUSIC
� VERY�CLASSILY�DONE�
BY�/ICO
� RUNS� THROUGHOUT�AND�
PROVIDES�A� LOT�OF�GOOD�BACKGROUND� TO�
THE�STARTLING�VISUALS�� &XPECT�TO�SEE�A�
LOT�MORE�OF�THE� %ARKNESS� TEAM� IN� THE�
NEAR�FUTURE�
7ALUE�FO R�MONEY��������������� � �� �

1PAA�"IPAA����<NN�,�*<OD>
/#4�DISKS� -���
� -����� �-���
5HE�$RUSADERS� HAVE�CRACKED�DOWN�
ON� THE�SPREADING�OF�THEIR�WARES�TO�
ANY�AND� EVERY�1%�HOUSE
� AND� HAVE�
BEGUN� TO� LICENSE�THEIR�DEMOS�TO�
CERTAIN� HOUSES�ONLY�� 5O�CELEBRATE� THIS
�
/#4� 	AS�ONE�OF�THE�SAID� HOUSES
� HAVE�
SENT�ME�A� PILE�OF�THE�$RUSADERS�� BACK�
CATALOGUE�DISKS
� AND�VERY� IMPRESSIVE�
IT� IS� TOO��5HE�OLD�CLASSICS�#ACTERIA�AND�
"UDIO�9�WERE� THERE
� BUT�ALSO� THE�
NEWER�DEMOS�#ASS�0�.ATIC�AND� 5UFF�
&NUFF�� #ASS�0�.ATIC� IS� PROBABLY�MORE�
WHAT�YOU�D� CALL� A� MUSIC�DEMO
� BUT�AS�
WELL� AS�THE�MUSIC�ON� THE� TWO�DISKS
�
YOU� ALSO� HAVE�A� SELECTION� OF�$ALVIN� ��
)OBBES�CARTOONS� TO� READ� 	IF�YOU�DON�T

SEGMENT�TO� *''�FILE��4MARTLCON�ALLOWS�
YOU�TO�ADD�A�GADGET�TO�THE�CORNER�OF�
ALL�YOUR�WINDOWS� TO� ICONIFY�THEM� AT�A�
TOUCH��.AKELCON� IS�AN� ICON� TOOLKIT
�
AND� FINALLY� *CONTYPE�ENABLES�YOU� TO�
SEARCH�A� DISK�AND� CONVERT�THE�TYPE� TO�
SUIT�YOUR�PURPOSES�� �ALTERING� A� DISK�
ICON� TO� BE�A� FILE� ICON�AND� THAT�SORT�OF�
THING��"�TIGHTLY�MADE�DISK
� AND�
PACKED�WITH� USEFUL� UTILS�FOR� ICON�
CREATION�AND� TWEAKING�
7ALUE�FO R �MONEY��������������� � �� �

$OMPACTING�6TILS
&LECTRIC��
$OMPACTING�6TILS� IS�ANOTHER�OF�THESE�
&$�DISKS� THAT�WAS�MORE�FUN� TO�PLAY�
WITH� THAN� *�WAS�EXPECTING�� *� THOUGHT�IT�
WOULD� JUST�BE�"RC
�;OO
� -HARC
�;IP
�
8ARP�AND�ALL� THAT�� #UT�THIS� IS�A� POWER�
PACKED� DISK
� AHEM
� CONTAINING�1OWER�
1ACKER����B
� A� MATCHED� PAIR�OF�
PROGRAMS�CALLED�%ISK$OMP�AND�

%E$OMP�AND�A� BEWILDERING�
VARIETY�OF�DISK� FILE�
CRUNCHERS�� FOR�EXAMPLE
�
CRUNCHERS�ON� THE�DISK�
INCLUDE�OFFERINGS� SUCH�
AS�5ITANCRUNCHER
�
.EGACRUNCHER
�
.ASTERCRUNCHER�AND�
SO�ON�� 5HIS� IS�VERY�
USEFUL
� AS�YOU�CAN�

NOT�ONLY�CRUNCH�
FILES�WITH� THESE�
PROGRAMS
� BUT�
ALSO�UNCRUNCH�

FILES� TOO
� MEANING�
THAT�YOU�CAN� GET�AT�
TEXT�FILES�WHICH�
ORDINARILY�YOU�D�
HAVE�TO� USE�11MORE�
TO�GET�A� LOOK�AT��
7ALUE�FO R �MONEY �
������������������������ ���

". *(" �4)011&3� o � *446&�� � o �"6(645� ���� � �



8#6$10."*/
=IHNCHO?>� @LIG�JIA?� ���

THE�TEAM� MOVES�ON� TO�DO�A� SIMILAR�
VECTOR�DEMO
� BUT�THIS� TIME�THE�OBJECTS�
IN� THE�WORLD�ARE�ALL� LIGHT�SOURCE��
SHADED�� 5HERE� FOLLOWS�A�SERIES�OF�
BOUNCING� BALLS
� AND� FINALLY�THE�END�
MESSAGE� IS�DISPLAYED
� USING�WHAT�THE�
TEAM�CALLS� THE�4TAR�8ARS�SCROLLER
�
WHICH� SCROLLS�AWAY�FROM�YOU� IN�
PERSPECTIVE� LIKE� THE� TITLES�OF�4TAR�
8ARS��+UST�WHEN�YOU� THINK� IT�S� THE�
END
�"ZATOTH� THROWS� IN�A�DEMO�OF�HIS�
NEW�1%� RAY�TRACER�PROGRAM�CALLED�
1ERFECT�7IEW
� AND�GIVES�YOU�A� TASTE�OF�
WHAT� IT�CAN�DO�WITH� AN�ANIMATED� RAY�
TRACED� PICTURE�� "LL� IN� ALL
� A� FUN�
PACKED�AND�ALARMINGLY�CLEVER�DEMO
�
WHICH� BODES�WELL� FOR�THE� FUTURE�OF�THIS�
EXCELLENT�TEAM�
7ALUE�FO R �M O N E Y ������������� � ���

�--)& �1&,+0
.ORE� FAB� PROGRAMS�YOU�D� NORMALLY�
HAVE�TO�PAY�AN�ARM�AND�A� LEG� FOR
�
BUT�1%�OR�SHAREWARE�SO�YOU� CAN�
SPARE�YOUR�CASH� FOR�BETTER�THINGS��"LL�
THE�APPLICATIONS� THIS�MONTH�ARE� FROM�
&LECTRICLOWN�

4OZOBON�$�$OMPILER
6-���"�� ���#
5HE�4OZOBON�$�$OMPILER� IS�A� FULLY�
FEATURED�$�ENVIRONMENT
�WHICH� HAS�
SPENT�A� LOT�OF�TIME�BEING� UPDATED�
OVER�THE� LAST�FOUR�YEARS�� *� REMEMBER�
TALKING� ABOUT�IT�A� NUMBER�OF�YEARS�
AGO
� AND� IT�DIDN�T�WORK�VERY�WELL� AT�
ALL� BACK� THEN��5HE�MAIN� REASON�WAS�
THAT� IT�HAD� BEEN� PORTED� OVER�FROM� THE

������������ �� �����

�������
"� ������ � !

00�
������������������������

�� �� �� �� ����� �� ���

�

&LECTRICLOWN��S�*&!&�2MBEL�D ISK�� �G REA T�NEWS�FO R�THOSE�O F�YOU�W ITH �A�.*%*� INTERFACE�FO R �YO U R�"M IGA�

"TARI�45��"LL� THE�MAJOR�PROBLEMS� 	LIKE�
NOT�ACTUALLY�WORKING
� APPEAR�TO� HAVE�
BEEN� IRONED�OUT� IN� THIS�NEW�VERSION
�
AND�YOU� SHOULD� FIND� IT�QUITE�EASY�TO�
START�WRITING� $�CODE�WITH� THIS�
PACKAGE��"LL� THE�PARTS�OF�THE�PROGRAM�
ARE� THERE�FOR�YOU� TO�USE
� AND�AS�1%�
PROGRAMMING� LANGUAGES�GO
� ;C� HAS�
HAD�MORE�WORK�DONE�TO� IT�THAN�MOST��
7ALUE�FO R �M O N E Y �������������� � �� �

"SSEMBLER�1ACK
&LECTRIC� ��
5HE�"SSEMBLER�1ACK�GIVES�YOU�A� SUITE�
OF�PROGRAMS� TO�USE� IF�YOU�WANT�TO�GET�
INTO� THE�WORLD�OF�ASSEMBLY� LANGUAGE

 KNL:=>KL�!H>L�$>G>LBL� IS�A�MUSIC�DEMO�FROM THE �$RUSADERS�TEAM 
�
FEA TU RING � TUNES� LIKE �*:F:�AND�1A:M�L��&)�"ND�VE RY �GOOD� IT� IS
� TOO�

PROGRAMMING�� :OU�GET�THE�"��,�
ASSEMBLER�BY�$HARLIE�)EATH
� AND� THE�
#LINK�LINKER�PROGRAM
� PLUS� 5EXTRA�TEXT�
EDITOR
� THE�.ON�MONITOR�PROGRAM�AND�
THE� 5OP�OPTIMISER�PROGRAM�� /OT�A�
BEGINNERS�PACK� IN� ITSELF
�ALTHOUGH�
WORKING� IN� TANDEM�WITH� A� BEGINNER�S�
GUIDE� TO�ASSEMBLY� LANGUAGE�
PROGRAMMING� IT�COULD�HELP�TO�GIVE�
YOU� A� LEG� UP� TO�GREATNESS��8HO�
KNOWS
� YOU�COULD� BE�A�DEMO�
PROGRAMMER�WITHIN�A� FEW�MONTHS��
7ALUE�FO R �M O N E Y ��������������� �� �

$OMMUNICATIONS
&LECTRIC� �
5HE�$OMMS�1ACK� IS�A�GOOD�STARTER� IF�
YOU�WANT�TO�BREAK� INTO� THE�WORLD� OF�
COMMS��(OT�A� MODEM� BUT�NOTHING� TO�
DRIVE� IT�WITH �8ELL
� HERE� IS�A� COPY�OF�
/$OMM� 	AS�USED� BY�WELL� SEASONED
�
LEATHERY�OLD� COMMS�BUFFS� LIKE�MYSELF

�
PLUS�A� BUNCH�OF�UTILS� TO� HELP�YOU�
ALONG� COMMS�� LOST�HIGHWAY��"S�WELL�
AS�/$OMM
�WHICH� IS�ALL�YOU� REALLY�
NEED
�YOU�GET�A� NUMBER�OF�BOLT�ON�
MODULES�TO�DO�VARIOUS� TRICKY�JOBS� LIKE�
UPDATING� YOUR�PHONE� LIST�AND�CALL� LOG�
AND� SO�ON��4MART�WORK�
7ALUE�FO R�M ONEY���������������� � �� �

)OME�7 IDEO
&LECTRIC� ��
5HE�)OME�7IDEO�PACK� IS�CHOC� FULL� OF�
UTILS� FOR�THE�HOME�VIDEO�ENTHUSIAST��
/O
� IT�S�NOT�A� 1%�7IDEO�5OASTER�
	ALTHOUGH� IT�WON�T�BE� LONG� BEFORE�
SOME�(ERMAN� HACKER�COMES�UP�WITH�
THAT
� *� SHOULDN�T�WONDER

� BUT� IT�DOES�
DO� TITLING�AND� SUPPLIES�YOU�WITH� A� SET�
OF�UTILS�YOU�WILL� FIND� USEFUL� IF�YOU� LIKE�
VIDEO��.Y� FAVOURITE� IS�7505�	7IDEO�
5OOLS�0N�5AP

� A�SET�OF�RESIDENT�TOOLS�
WHICH� GIVE�YOU� FADE�OUTS�AND� �INS
� r�
PLUS� TEST�PATTERNS�AND�SCREENS� TO�HELP�
YOU� CENTRE�YOUR�SCREEN�AND�SO�ON��
"LSO�GOOD� IS�4PORTS5EXT
�WHICH�
ENABLES�YOU� TO� PUT�TEXT�ON� SCREEN�
USING�A�GENLOCK�AT�THE� TOUCH� OF�A�
BUTTON�� )AVING� PRE�SELECTED�YOUR�TEXT


YOU�CAN� FLASH� IT�ON� TO� THE�SCREEN�
WHEN� THE�NEED�ARISES�� �YOU�COULD�
DISPLAY�THE�NAME�OF�A� PLAYER�OR�SOME�
STATISTICS
� FOR� INSTANCE��7ERY�CLEVER�
STUFF
�WHICH� *�LL� BE�PASSING�ALONG� TO�
(ARY�8HITELEY�FOR�A� FULL� TEST�
7ALUE�FO R �M O N E Y �������������� � �� �

4PREADSHEETS
&LECTRIC� �
4PREADSHEETS�ARE�A� BIT�OF�A�YAWN�
REALLY�BUT�THEY�CAN� BE�VERY�USEFUL
�
ESPECIALLY� IF�YOU�WORK� FOR�YOURSELF
� FOR�
DOING� YOUR�ACCOUNTS�AND� SO�ON�� 0N�
THIS�DISK�YOU� HAVE�A� SELECTION� OF�
THINGS�TO�WORK�WITH
� FROM� THE�SIMPLE�
4PREAD�AND�4$ALC
� RIGHT�UP�TO�7C�
AND� 7ISI$ALC�	NOT�ACTUALLY�7ISI$A�C�
BUT�A� CLONE
��"LSO� INCLUDED� IS�A�
PROGRAM�CALLED�$ALC,EY
�WHICH� IS�A�
POP�UP�CALCULATOR��"LL�YOU� DO� IS� PRESS�
THE� <"LT>� AND� �� KEYS�AND� THE�
CALCULATOR�APPEARS�ON�YOUR�SCREEN��
7ALUE�FO R �M O N E Y �������������� � �� �

%ATABASES
&LECTRIC��
5HE�%ATABASES�DISK� FEATURES�
%ATABASE�8IZARD
� %ISC�$ATALOGUER
�
%IS4ECRETARY
� AND�2UICKBASE��
%ATABASE�8IZARD�IS�ESSENTIALLY�A�
MAILING� LIST�PROGRAM
�ALTHOUGH�YOU�
CAN�EASILY�ADAPT� IT�TO�HOLD�ANY�KIND�
OF�INFORMATION��%ISC�$ATALOGUER�IS�A�
PROGRAM�WHICH� HELPS�YOU� KEEP�YOUR�
DISKS� IN� ORDER�BY�FILING� THE�DIRECTORIES
�
AS�DOES�%IS4ECRETARY�� 2UICKBASE� IS�A�
SHORT�AND�SWEET�DATABASE�DESIGNED�
TO�KEEP� LISTS�OF�FAMILY�AND�
FRIENDS�CONTACTS
� AND�CAN� BE�
LAUNCHED� JUST�TO�CHECK�A� NAME�
AGAINST�AN�ADDRESS�AND� PHONE�
NUMBER�� *T�S� NOT�THE�MOST�COMPLEX�
PACKAGE� IN� THE�WORLD
� JUST�
QUICK�N�DIRTY
� HENCE�THE� NAME�
'RANKLY� *� PREFER�"MI#ASE�**�AS�A� 1%�
DATABASE
� BUT�THAT�S� JUST�MY�TWO�
PENN�ORTH�
7ALUE�FO R �M O N E Y �������������� � �� �
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4WEET�.USIC
/#4�-���
.USIC�DEMOS�CONTINUE� TO�PROLIFERATE�
IN� THE� 1%�WORLD
�WITH� THE�MOST�
INTRIGUING� COMING� FROM�$RUSADERS��
"ND�WHY�NOT
� SINCE�THAT� IS� HOW�THE�
TEAM� MADE� ITS� NAME�ORIGINALLY��5WO�
SPRING� TO�MIND� THIS�MONTH�� THE�
$RUSADERS�%OES�(ENESIS�DEMO�AND�
4WEET�.USIC�

4WEET�.USIC� IS�A� SINGLE�DISK�WITH�
A�MERE�SEVEN� TUNES
� AND� IS�VERY�EASY�
ON� THE�EAR
� ALTHOUGH� THERE�S� NOTHING�
REALLY�ORIGINAL�� 4O�A�MERE���
7ALUE�FO R �M O N E Y �������������� � �� �

(ENESIS
/#4�.���
8HAT� REALLY�DID� IMPRESS�ME�WERE�THE�
(ENESIS� TUNES�ON�$RUSADERS�%OES�
(ENESIS�� .OSTLY
� MUSIC�DISKS� FALL� INTO�
ONE�OF�TWO�CATEGORIES�� DANCE�MUSIC�
OR�DANCE�MUSIC�� 4OMETIMES�THERE�S�
EVEN�SOME�DANCE�MUSIC�� #UT�HERE� IS�A�
SUCCESSFUL�ATTEMPT�TO� TRY�SOMETHING�
VERY�DIFFERENT
� AND� THAT� IS� TO�EMULATE�
THOSE�POPULAR�OLD� HIPPIES
�(ENESIS
�
AND� PROVIDE�A� FULL� RENDITION�OF�A�
SELECTION�OF�BIG�(� TUNES��5HE� TUNES� IN�
QUESTION� ARE�.AMA
�"FTERGLOW
�
"BACAB
� 5HAT�S�"LL�AND�&NTANGLED��
5HE� TUNES�ARE�VERY� LIFELIKE�COVER�
VERSIONS
� AND� EACH� TUNE� IS�
ACCOMPANIED� BY�A�SMALL�ANIMATION�
OF�THE�BAND� LIVE
� A�DIFFERENT�ANIM� FOR�
EACH� TUNE��7ERY� IMPRESSIVE
� AND� NO�
MATTER�WHAT�YOU� THINK�OF�THE�MUSIC� 	*�
QUITE� LIKE� IT
� BEING�A� BIT�OF�AN�OLD�
HIPPY�MYSELF

� YOU� HAVE� TO� RESPECT

THE�SKILL� AND�ORIGINALITY�OF�THE�DEMO��
7ALUE�FO R �M O N E Y �������������� � �� �

.USICAL�$REATORS
&LECTRICLOWN� ��
0N� THE� TECHNICAL� SIDE�OF�MUSIC�WE�
HAVE�THE�.USIC�$REATORS�COLLECTION
�
WHICH� HAS� JUST�THREE�PROGRAMS�� BUT�
WHAT�PROGRAMS�� 5WO�VERSIONS�OF�
4OUNDTRACKER
� VERSION� ���� AND�
THE�EIGHT�CHANNEL�VERSION
�
PLUS�/OISETRACKER� ����
:OU�WILL� NEED� THE�
SAMPLE�DISKS
�OR�
MAKE�YOUR�OWN�
USING� THE�1-45&%�
PROGRAM
� BUT�
THIS�WON�T�STAND�
IN� THE�WAY�OF�THE�
DEDICATED�
TRACKER�
4OUNDTRACKERS�ARE�
THE� BEST�WAY�TO�MAKE�
MUSIC�ON� THE�"MIGA�
USING� SAMPLES
�AND�ALTHOUGH�
.&%�AND�0CTA.&%�ARE�BETTER
� THIS� IS�
STILL� A� VERY�WORTHY�COLLECTION�
7ALUE�FO R �M O N E Y �������������� � �� �

.*%*�6TILS
&LECTRICLOWN� ��
5HE�.*%*�6TILS�DISK� IS�ONLY�ANY�GOOD�
IF�YOU� HAVE�A�.*%*� INTERFACE�AND�A�
SYNTHESISER�� 5HE�PROGRAMS�ARE�ALL�
ABOUT�THE�$ASIO�$;����
� EXCEPT�ONE�
FOR�THE�:AMAHA� %4��
� SO�YOU�LL� NEED�
TO� HAVE�EITHER�ONE�OF�THESE�PLUGGED�
IN� IF�YOU�WANT�TO�GET�A� TASTE�OF�THESE�
PROGRAMS�� 5HE�$;�END� IS� PARTICULARLY�
GOOD
� GIVING�YOU�AN�EDITOR�PROGRAM
�
PLUS�A�MEANS�OF�SAVING� THE�BANKS�OF�
SOUND� IN�AND�OUT��5HERE�ARE� PLENTY�OF�

I� SOUNDS�SUPPLIED�ON� THE�DISK
� SO�YOU

$/�-%& 0

%*4,�."(";*/&4

CAN�EASILY�EXPERIMENT�WITH� NEW�
SOUNDS�
7ALUE�FO R �M O N E Y �������������� � �� �

$LIP�" RT
���#IT��������
5HE� ���#IT�CLIPS� LOOK�AS� THOUGH� THEY�
ARE�GRABBED� FROM� 1$�OR�.AC�CLIP�ART�
DISKS
� AS� THE�PICTURES�ARE�OBVIOUSLY�
FUZZY�GRABS� FROM� BLACK�AND�WHITE

"LTHOUGH�S LIGH TLY �LIM ITED� IN� TERMS�O F�W H A T�YOU�AC TUA LLY �=H�W ITH � IT
�
THE� IMAGES� FROM �!>FHGL�0EB=>LAHP�:K>�CE RTA IN LY �IMPRESSIVE�

CLIPS��8HY�THEY�ARE�SO� FUZZY� *� DON�T�
KNOW
� BUT�THE�EFFECT� IS� NOT�TOO�
PRONOUNCED
� AND� IN�A�%51�DOCUMENT�
THEY�DON�T�LOOK� TOO�BAD�� 0N�SCREEN�
THEY� LOOK�A� LITTLE�ODD
� BUT�THAT�S� TO�DO�
WITH� THE�STRANGE�ANTI�ALIASED�EDGES�
YOU�GET�ON� THE� SHARP�CORNERS��5HERE�
ARE� TOO�MANY�GRAPHICS� FOR�ME�TO� LOOK�
AT�ALL� SIX�DISKS
� BUT� *� TRIED� TO�CHECK�OUT�
AS�MANY�AS� *� COULD
� AND� THEY�COVER�A�
VERY�WIDE�RANGE�OF�SUBJECTS�� $LEVER�
STUFF
� AND�GOOD�VALUE�
7ALUE�FO R �M O N E Y �������������� �� �

%EMONS�4LIDESHOW
$RAZY�+OE�S� ����
5HE�%EMONS�4LIDESHOW�IS�A� GOOD�
PIECE�OF�KIT
�WITH� SOME�VERY�GOOD�
GRAPHICS
� ALTHOUGH� SOME�ARE�A� BIT�ON�
THE� ROPY�SIDE�� #Y�AND� LARGE� IT�S�AN�
IMPRESSIVE�DISPLAY
� BUT� IT�S�ONLY�ANY�
REAL� USE� IF�YOU�CAN�GRAB�OUT�ANY�OF�
THE� FRAMES�AND�EXAMINE�STEAL�EDIT�
THEM� FOR�YOUR�OWN� PURPOSES�� *F�THAT�S�
NOT�YOUR�LEANING� THEN� THE� SHOW� IS�
BOUND� TO�PALL� AFTER�THE� FIRST�COUPLE�OF�
VIEWINGS��.Y�FAVOURITES� FROM� THE�
COLLECTION� ARE� THE�3OBOCOP���PICTURE
�
AND� THE�HUGE�GOLD� SKULL�WITH� HORNS�
	SHOWN� ON� THE� LEFT
�
7ALUE�FO R �M O N E Y �������������� � �� �

5HE�$RUSADERS�ARE�A�WELL� KNOWN�
DEMO�TEAM
� BUT�WHAT�YOU�MAY�NOT�
REALISE� IS� THAT�THEY�ARE�ALSO�THE�
PUBLISHERS�OF�THE�&UROCHART�DISK�
MAGAZINE��5HE�+AN� ��� AND�.AY����
ISSUES�OF�THE�CHART�WERE�SENT�TO�ME� BY�
/#4
�DISKS�%����AND� -����
RESPECTIVELY�� 5HE� TRICK�WITH� THE�CHART� o�
IS�THAT�YOU
� AND�EVERY�OTHER�DEMO�
COLLECTOR� IN� &UROPE
� VOTE�FOR�YOUR

=IHNCHO?>�IH� J;A?� ���

)ERE�S�ONE�TO �FRIGH TEN � THE� KIDDIES�W ITH ��:ET�ANOTHER�O FFE RING � FROM �THE�!>FHGL�0EB=>LAHP �D ISK
� THIS�
ONE�S�MORE�A� SCREAM�SHOT�THAN�A� SCREEN�SHOT�� 	6HN�K>�?BK>=�� �"=��

". *(" �4)011&3� o � *446&� � � o �"6(645� ����
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/&8�3&-&"4&4������
���� �� ����  "/ "�/� ) � !")&$%10 �
OC<IFN�OJ� +D>F�JA�BJG?ADM@� AJM�OCDN� 3@MT�
ID>@�HPND>�?DNF�
���� �*6� 30� 4�)("/ � 1C<O� >PO@� GDOOG@�
<IDH�JA�OC@�NLPDMM@G�>C<NDIB�OC@��O�O����
*@B
���� $0505&� �� 7ERY� GOOD� ANIM� OF� THE�
COYOTE� AND� THE� 3OAD� 3UNNER�� (ET� IT�� ��
.EG
���������� 7*7"-%*� '063�4&"40/4�5HE�
MUSIC� COMPOSED� "MIA� STYLE� BY� 3OB�
#AXTER��5HANKS�*
���� !6+�*&1"� #,+10� 0PK@M=� &## �
N>M@@I� JA� AJION� PN@DI� !K<DIO�� $ "1 �
1%"0"� ����
���� 1)&/0.&/"� &$&4� %&.0� 5HIS� IS�
8*$,&%� TOTALLY� #3*--*"/5� 7ECTORS� AND�
MUSIC
���� -"4&3;0/&� 5HE� GAME� CONVERTED�
FROM�THE����A�GREAT�LITTLE�SHOOT�EM�UP
���� 108&31"$,&3� 65*-*5*&4�
$ONTAINS� 1OWERPACKER
� 11MORE
�
11SHOW
� 11TYPE�&TC�
���� )".-"#� "S� REVIEWED� IN� 'ORMAT� ���
FOR�EDITING�)".�PICTURES�
���� �/2+,� *20& �,5� &&� 0JH@�
>JJFDI �̀ OM<S� AMJH� �/2+,� $@O� OCDN� DON�
BJJ?�
���� 26"35&9� 46#45"/$&� "� NEW�
DEMO�FROM�2UARTEX
�AND� ITkS�.&("��
����#"35�4*.140/�.&("%&.0�(REAT�
MUSIC�MIX�PLUS�ANIMATIONS��8E� LOVE�IT� *
���� 4*.140/4� %&.0� "NOTHER� OF� THE�
4IMPSON�MANIA�DEMOS��&AT�.Y�S H IR T ��
���� * "$���))� 1CDN� DN � <� �/&))&�+1 �
B<H@�>JHH@M>D<G�LP<GDOT��$ "1 �&1����
���� +"1"/� &XCELLENT� 4LIDSHOW� OF�
JAPANESE�CULTURE
�VERY�GOOD�QUALITY�
���� "4�*� 1%� $01*&34� /EED� A� COPY� OF�
THAT�1%�DISK�FOR�YOUR�MATE��(ET�THIS�
���� !-�&+1�  �/1,,+�  )&-0 � �MDGG�
>GDKN�AMJH�><MOJJIN�AJM�?K<DIO�
���� 450-&/� %"5"� �� "NARCHY� DISK�
MAGAZINE�THE�#&45�ONE�AROUND� �
���� *"006�0&!� 1CDN� DN� < � *201�
OM<INA@MN�ADG@N�=@OR@@I�*0�!,0
01�<I?�
�HDB<�
���� #"35."/� 3&.*9� 1ICTURES� OF� THE�
#ART�PLUS�A�GOOD� LITTLE�RE�MIX�
���� $),��)� 1/�0%� =T� 0&)"+10� 'PNO �
B@O�OCDN�>J N �DO`N � � M DG G����
���� �"$&++"/� �"+ %� 1CDN� DN�
"00"+1&�)� AJM� �@BDII@MN� <I?� -MJN�
$"1 �&1�+,4� �
� � � � � � � � �� ���� %0� 5)&� #"35."/�
5HREE�DISK�REMIX����DRIVES� �� .EG
���� -�1� *20& � &&&� )<O@NO� DI� OC@� N@MD@N �
NJH@��/&))&�+1�* PND> �
���� "6303"� %&.0� 7ERY� NICE� VECTOR�
DEMO�PLUS� %ANS� NEW�"NARCHY� INTRO�� #RILL��
5HANKS�.OLE�
���� (".&4� "/%� 65*-4� 4PREAD
� 1UZZ
�
-EAP
�4PREADSHEET�AND�MORE��GOOD�
���� -"+!)"� "2/,-��*"$�21&)&1&"0 �
�� ��-<>F@?�RDOC�����2ODGDOD@N�*DG�
���� /�7,/� ����� �IJOC@M� ID>@� PODGDOD@N�
>JHKDG<ODJI�=T�/<UJM�� -JKPG<M
���� $3:4*4� 65*-*5*&4� "BOUT� ���
1ROGRAMS�TO�RAKE�THROUGH�
���� %&.0-*4)&3� 65*-5*&4� "NOTHER�
#IGGY�� ����6TILTIES���7ERY�GOOD�
���� $)&44
� #*--*"3%4
� %3*1� 4OME�
EXCELLENT� GAMES� ON� THIS� DISK�� 5HANKS�
.IKE�
����2&%� 1OSSIBLY�THE� BEST�TEXT�EDITOR� ON�
THE�AMIGA��&SSENSIAL�8ARE��
���� -!� $�*"0� 3,)� &&� $<G<SD<IN
�
*DNNDG@�  JHH<I?
� 1CDIF� �C@<?��
0PK@M=�$<H@N� &
���� '0/54� "/%� ."3#-&4� 4OME� NICE�
FONTS�AND�SOME� LOVELY�MARBLE�#RUSHES�FOR�
%PAINT�
���� 1�)(&+$�  ,),/&+$� �,,(� 1CDN �
DN� BM@<O� AJM� FD?N� NK@<FN� OC@� >JGJMN� OJ�
C@GK�OC@H�M@<?�< N �R @ GG �

6 5 * - * 5 * & 4
����%01&�*/530.",&3�6SEFUL�FOR�CREATING�
SCROLL�DEMOS�WITH�PICS�AND�MUSIC�
���������57�(3"1)*$4�%*4,���(OOD�BACKDROPS�
FOR�VIDEO�WORK
�USE�WITH�%1AINT
����'-&9*#"4&�%"5"#"4&�4IMPLE�TO�USE�
%ATABASE�PROGRAM
����1&/%-&�65*-5*&4���"�SUPERB�COLLECTION�OF�
SOME�GREAT�UTILITES
���� 1&/%-&�65*-*5&4�
�.ORE�&XCELLENT�STUFF�AGAIN�
COMPILED�BY�3ED�%EVIL
����1&/%-&�65*-5*&4���-OTS�MORE�INCLUDING�
COPIERS
�EDITORS�ETC�
����%"3,45"3�65*-4���.ORE�DISKS�COMPILED�BY�
%ARKSTAR�6,�&XCELLENT�STUFF
����%"3,45"3�65*-4���6TILITIES�AND�MORE�UTILITIES�
ABOUT����ON�EACH�DISK
����+";;#&/$)�/EAT�.ULTITASKING�WORKBENCH�
REPLACEMENT�WITH�GREAT�FEATURES
����������7*%&0�"11-*$"5*0/4���$OLLECTION�OF�
EXCELLENT�7IDEO�FONTS�AND�SOME�SUPERB�SCROLLING�
PROGRAMS
����4*%�0NE�OF�THE�BEST�4HAREWARE�DIRECTORY�
UTILITIES
�&SSENTIAL�WARE�
����/035)�$�����-ATEST�VERSION�OF�THE�VERY�
POPULAR�$�COMPILER
����������������$�."/6"-�A�COMPLETE�MANUAL
�
HINTS
�4OURCE�CODE�AND�MORE
���� #005#&/$)�����1ROGRAMS�FOR�CREATING�
#OOTBLOCK�DEMOS��6SEFUL�FOR�LETTERS�
����".*#"4&�4IMPLE�� �'IELD�DATABASE�FOR�STORING�
AND�RETRIVING�RECORDS
���*$0/."/*"�4UPEM�*CON�&DITOR�PLUS�MORE�
UTILITIES�AND�LOTS�OF�ICONS
����40;0#"/�$�$OMPILER�FOR�THE�PROGRAMMING�
LANGUAGE�PLUS�EXAMPLES�
����"31�����5HE�"31�LIBRARY
�5OTALLY�USELESS�UNTIL�
YOU�NEED�IT�
����3*.�7ERY�COMPLEX�RELATIONAL�DATABASE�HANDLES�
HUGE�AMOUNTS�OF�DATA�
����7*4*$"-$�7ERY�GOOD�SPREADSHEET�PROGRAM�
WORTH�TAKING�A�LOOK�AT�
����%�$01:�4UPERB�6TILITY�FOR�BACKING�UP�YOUR�
1%�COLLECTION�

����3&%�4&$503�%&.0�.",&3�1REVIEW�OF�A�
SUPERB�PROGRAM�FOR�MAKING�DEMOS
����%*4,."45&3�����0NE�OF�THE�BETTER�DIRECTORY�
6TILITIES��1LUS�OTHER�6TILS
����+063/"-�,EEPS�A�RECORD�OF�OF�YOUR�JOURNAL�
ENTRIES�ON�A�CASH�BANK�BOOK
����$-&3,�"NOTHER�PROGRAM�FOR�KEEPING�TRACK�ON�
YOUR�BANK�BALANCE
����2#"4&�4IMPLE�%ATABASE�PLUS�SOME�MORE�
BUSINESS�APPLICATION�SOFTWARE
����803%83*()5�5HE�DEFINITIVE�WORD�PROCESSOR�
FOR�YOUR�"MIGA�WITH�4PELL$HECK
����#"/,*/�5HE�COMPLETE�$HEQUE�#OOK�AND�
#ANK�.ANAGEMENT�SYSTEM
����$�-*()5�3":�53"$&3�$OMMERCIAL�
3AY�TRACING�PACKAGE��� /OW�1%�����(&5�*5��
���� &-&$530$"%�13&7*&8�&LECTRONIC�CIRCUIT�
DESIGN�PROGRAM��(OOD
����.�$"%�3AY�TRACER�AND�$OMPUTER�"IDED�
DESIGN�PACKAGE
�"LSO�ON�'*4)
����$634&3�#"4*$�$0.1*-&3�.AKE�YOUR�
"MIGA#ASIC�PROGRAMS�RUN�'ASTER�
����"44"4*/4�(3"''*9�65*-4�&SSENTIAL�UTILITIES�
FOR�THE�(RAPHICS�GUYS
����"�(&/&�(ENEOLOGY�PROGRAM�FOR�TRACING�YOUR�
FAMILY�HISTORY����.EG
����#3&"'"45�$-6#�500-�%*4,�(OOD�COLLECTION�
OF�UTILS�AND�COMMS�S�W
����65*-*5*&4�$0--&$5*0/�0VER�����UTILITIES
�
SOMETHING�FOR�EVERYONE�
����41&$536.�&.6-"503�5HIS�IS�A�JOKE����-OAD�
TAPES�IN�VIA�YOUR�SAMPLER
����6-5*."5&�*$0/�&%*503�$USTOMISE�YOUR�
WORKBENCH�WITH�THIS�GREAT�6TIL
����'".*-:�)*4503:�5RACE�BACK�YOUR�FAMILY�NAME�
USING�YOUR�"MIGA���.EG
����7&$503�%&4*(/&3�FOR�FILLED�VECTOR�
OBJECTS
BOBS�AND�MORE�

.64 *$ � 65 * -4

����/0*4&53"$,&3�4EQUENCER�WITH�.*%*�AND�
#UILT�IN�4AMPLER�&XCELLENT
����45"353&,,&3�����4EQUENCER
�� �$HANNELS
�
.*%*
�".�'.�4AMPLED�SOUNDS�
����.&%�7�����4EQUENCER�WITH�'ULL�.*%*
�
$HIP�4AMPLE�SOUNDS��# RILLIAN T�
����45����4".1-&4�%*4,�#Y�4TART���USE�WITH�
MOST�.USIC�4EQUENCERS
����45����4".1-&4�%*4,�#Y�4TART���USE�WITH�
MOST�.USIC�4EQUENCERS
����45����4".1-&4�%*4,�4UPERB�%RUMS
�
BASSES
�LEADSYNTHS
�CHORDS�AND�MORE
����45����4".1-&4�%*4,�%RUMS
�BASSES
�
LEADSYNTHS
�CHORDS�AND�MORE
����/0*4&�406/%53"$,&3���$HANNEL
4EQUENCER�WITH�.*%*�FUNCTIONS�AND�MORE
���� 406/%53"$,&3�.0%6-&4�"XEL�'
�%OC

4--

�4--��AND�MORE�FOR�USE�IN�45
����+".$3"$,&3�7ERY�DETAILED�$HIP�4AMPLE
SEQUENCER�PLUS�SOURCE�CODE
����406/%53"$,&3�����/EW�VERSION�OF�THIS
&XCELLENT�SEQUENCER��/EW�FUNCTIONS
����"44"44*/4�"6%*0�."(*$�%ISK�PACKED�WITH
4OUNDTRACKERS�AND�6TILITIES
����/0*4&53"$,&3�&9&$65&"#-&�$ONVERTS
.ODULES�TO�RUNNING�FILES���3IPPER
���
���
����
����
����
����
����
����
����
����
4".1-&4�%*4,4�45����50�45���

' * 4)� % * 4,4

0��,-(�$�-!���.%%��+����",!�+�' ���",$,�
�������)%.,�&(+���,�-!�2��++"/����'��-!��
�.%%�-��� �%"�+�+2��",$,������

'����$)&44�56503�-EARN�TO�PLAY�CHESS�AND�WIN�*�
'����(0������ "�PROGRAM�TO�EMULATE�THE�
$OMMODORE����ON�THE�"MIGA�
'����%*4�"�PROGRAM�FOR�DIASSASSEMBLING�OBJECT�
FILES�INTO�������SOURCE

'����5&951-64�"�SUPERB�FU LLY �FUNCTIONAL�
WORDPROCESSOR
'����.&44*%04�"�1$�'ILE�READER�%04���%04�
%EMO�VERSION�OF�1$�FILE�3�8�PROG�
'���� %.064&��&;"4.�������"SSEMBLER�

/07*364�7IRUS�KILLER�
;0/�"DVENTURE�(AME�
'����(3"7*5:�4*.
�*.1-0%&3
�10161.&/6
�
4:45&.53"$&3
�53"$,%04
�53&,53*7*"�
'����)0--:800%�(".&
-$%�$-"$
�10(0�
"NIM
�4&53".4&:�3AMCONTROLLER�
'����"650$-*�1OPCLI�PROG
.&%�.USIC�EDITOR
�
563#05*5-&�5ITLING�PROGRAM�
'����53"*/�$0/4536$5*0/�,*5
�
4)"%08.",&3
�#$#.64*9
�80/%&3406/%�
'���� %&,4*%�&%*503
�%*4,13*/5�1RINTS�DISK�
LABELS
%.&�5EXT�EDITOR
'����.85"1&
�015.064&
�5"3
�563#05&95�
%&.0
'����-&..*/(4�DEMO�OF�THE�SUPERB�GAME
�
".*("53"$5*0/
�130+.05
�26*$,

%&.04
����$E#*5����%&.0�4UPERB�DEMO�FROM�3ED�
4ECTOR
�7ECTORS�PLUS�FAB�MUSIC
����16((4�*/�41"$&�$ARTOON�STYLE�
"NIMATION�'ILM�(REAT�FOR�THE�,IDS
����4$001&9�.&/5"-�)"/(07&3�5HE�#&45�
EVER�DEMO��(ET�IT �FO R�YOUR�"MIGA�NOW
���� 4*-&/54�.&("%&.0�7ERY�WELL�PRESENTED�
DEMO�BY�4ILENTS��&XCELLENT�*
����������#6%#3"*/�%&.0�"�4UPERB�DEMO�WITH�
AN�ACID�HOUSE�VIDEO
�+OKES
�A�.OVIE
�0VER����
ONLY�
����53*1�50�."34�"�4UPERB�3EALTIME��%�7ECTOR�
TRIP��(REAT�MUSIC�TOO�*
����4*-&/54�4UPERB�DEMO�BY�SILENTS�PLUS�MORE�
BY�$RUSADERS
����$3*0/*$4�/&7&38)&3&�.ADONNA�DEMOS

FILLED�VETOR�WORLDS
�(REAT�MUSIC
����4*-&/54�5301*$"-�46/4&5�4UPERB�.USIC

MORE�OF�AN�*NTRO�THAN�A�DEMO
����$364"%&3�41"$&�%&-*3*"�(REAT�$RUSADERS
QUALITY�DEMO�MUSIC�BY�%R�"WESOME
����)6/5�'03�5)&�3&%�0$50#&3�%&.0
*NCREDIBLE�'ILLED��%�7ECTOR�DEMO�BY�$3#
����#6%#3"*/���5HE�RE�#ACK���)OUSE�MUSIC
VIDEO
CARTOONS
�AND�MORE��(ET�IT
����)03*;&/�.&("%&.0�4OLID�VECTORS�AND
PUMPIN�MUSIC�
����*3"2�%&.0�4ARCASTIC�DEMO�OF�4ADDAM�
INVADING�,UWAIT��/OT�REALLY�FUNNY
����505"-�53*1-&�5306#-&�.OVE�THAT�COPPER�
���GREAT�MUSIC
�WELL�COOL�'9
���� '"354�"/%�#&-$)&4�*S�THIS�FOR�REAL����
4AMPLED���&RM�����
����$3:150#63/&34��%�(ET�YOUR��%�GLASSES�
AND�CHECK�THIS�ONE�OU T�
����4:45&.�7*0-"5*0/�%&.0�7ERY�NEAT����
$LASSY�MUSIC�����COOL�EFFECTS
����."%/&44�**�+OLLY�DEMO�BY�"NARCHY
�(REAT�
MUSIC�AND�VERY�WELL�DONE
����):45&3&4*4�*NCREDIBLE�VECTOR�DEMO
�ONE�OF�
THE�BEST�WE�HAVE�SEEN
����1)&/0.&/"���*/5&341"$&�"S�REVIEWED� IN
"MIGA�FORMAT�+ULY�*SSUE
����1)&/0.&/"�&/*(."�5OTALLY�"MAZING
DEMO�WITH�A�FILLED�VECTOR�TRIP
����4)*/*/(�7&$503�&95&3.*/"503

*NCREDIBLE�NEW�EFFECTS�NEVER�SEEN�BEFORE
����3&#&-4�#0.#"45*$�%&.0�7ERY�IMPRESSIVE�
�%�4CROLLER�PLUS�GOOD�MUSIC�
����,3&45�%&.04�/INE�VERY�GOOD�DEMOS
�WITH�A�
NICE�ONE�BY�%EMO�5ELEVISION�

. 6 4 * $
����5)&�7"/(&-*4�%&.0�4PECTACULAR�"UDIO
VISUAL�%EMO
�'ANTASTIC�.USIC
����$364"%&34�#"$5&3*"�#EST�SELLING�MUSIC
DISK���4UPERB�TUNES�BY�%R�"WESOME
����5)&�406/%4�0'�(/0.&�"N�OLDY�BUT�4TILL
POPULAR�EVEN�NOW
����SONGS
����,&'3&/4�+6,&#09�7ERY�WELL�PRESENTED�
MUSIC�DISK�WITH�SOME�PUMPIN�TRACKS
����5&$)/0530/*9�3&.*9&4�1UMP�UP�THE�+AM�
AND�(ET�6P��5HEY�EVEN�SING�I T �
����%*(*5"-�$0/$&35���"�SUPERB�REMIX�OF�HOUSE�
MUSIC����MINUTES�OF�I T �
����%*(*5"-�$0/$&35���5HE�1OWER
�5OUCH�.E
�
,AOS
�AND�,EEP�#USTIN��#3*--
����406/%�0'�4*-&/54�"�$HART�TOPPING�.USIC�
DISK��&IGHT�#RILLIANT�SONGS
����%*(*5"-�$0/$&35�
�"NOTHER�IN�THE�SERIES�OF�
,ICKIN��HOUSE�REMIXES
����$364"%&34�"�FEW�TUNES������#RILL
�JUST�#RILL
�
AND�MORE�# R ILL����
����."/*"$4�0'�/0*4&�7ERY�7ERY�IMPRESSIVE�
MUSIC�FROM�)OLLANDS�#&45�.USICMEN
����(&/&4*4�130+&$5�'IVE�(REAT�(ENESIS�SONGS�
COVERED�BY�$RUSADERS����.EG�
����#"/(*/(�3"7&4���4TRICTLY�FOR�RAVERS
�WITHOUT�A�
DOUBT��.IX�BY�%+�4ONIX
����".*("%&64�$-"44*$�.64*$�.OZART�MEETS
THE�"MIGA��7ERY�WELL�COMPOSED
����.64*$�%3&".4�5WENTY�'ANTABULOUS�SONGS
BY�5WINS�OF�1HENOMENA��(ET�IT
����������4*-&/54�#-6&4�)064&�.64*$�"�5HIS
IS�A�GREAT�MUSIC�DISK�WITH�LOTS�OF�BRILL�TUNES�PLUS
A�GREAT�LANDER�GAME��(ET�I T �
����5633*$"/���.64*$�%*4,�'ABULOUS�MUSIC�
FROM�THE�GAME�OF�THE�SAME�NAME�
���� (3007&�*4�*/�5)&�)&"35�3EMIX�OF�THE�
CHART�TOPPING�SONG�BY�%EELITE�
����%&45*/"5*0/�%0$,-"/%4�.64*$�.USIC�
FROM�THE�+ARRE�CONCERTS��
����/*()54)"%&�.&(".64*$���4UPERB�TRACKS�
BY�/IGHTSHADE��7ERY�GOOD
����#-")�#-")�&953"�-OTS�OF�MEGA�$HRIS�
)UELSBECK�MUSIC�CRAMMED�ON�ONE�DISK�

"/ *.4 � �� 1 *$4
����&-�("50�"/*."5*0/�3AVED�ABOUT�ANIMATION
OF�A�SPINNING
�WALKING�CAT���
MEG
����$9��41"$&4)*1�(LASS�GLOBE�"NIMATION�OF�A�
SPACESHIP�ZOOMING�AROUND���� .EG�
��������4*-&/54�4-*%&4�5HIS�IS�REALLY�GOOD�
SOME�EXCELLENT�PICS�FROM�CALENDERS�OF�GIRLS�AND�
FANTASY�ART�
����3&"-��%�4-*%&4)08�4OME�AMAZING��%�
SCULPTED�PICTURES�DONE�IN�3EAL��%
����"("530/�4-*%&4)08�
�4UPERB�4TAR�5REK�
PICS�BY�5�3ICHTER�IN�)".�
����(-".063�1*$4�$OLLECTION�OF�GLAMOUR�PICS�
DIGITISED��	��

���������/&85&,�%&.0�3&&-���5HIS�NEEDS���
.EG�AND���%RIVES
�BUT�ITS�.&("
����."%0//"�/UDE�SLIDESHOW�OF�.ADDONNA�WHEN�
SHE�WAS�YOUNGER��"LL�IN�#�8
���� '03(0550/�3&"-.4�4LIDESHOW�BY�'RAXION�
OF�.YHOLOGICAL�)OBBIT�WORLDS
����5)&�8"-,&3�%&.0�5HE�8ALKER�ATTACKING�
THE�HELICOPTER����.EG
����5)&�36/�$AR�CHASE�ANIMATION�BY�5OBIA�
3ICHTER��7ERY�GOOD����.EG
����"("530/�4-*%&4)08�� �.ORE�*NCREDIBLE�
PICTURES�BY�THE�FAB�5OBIA�3ICHTER
����/&850/4�$3"%-&�"NIMATION
�PLUS�+ET�FIGHTER�
AND�3OCKING�$HAIR��7�(OOD
����-690�5&&/"(&3�"NIMATION�A�FATHER�AND�SON�
"NGLEPOISE�LAMP��'UNNY���� .EG
����45"3�53&,�"/*."5*0/4�'IVE�SUPERB�PIECES�
OF�3AY�TRACED�ANIMATION�
����'3"$5"-�'-*()5�)YPERCUBE�CALCULATED�
FLIGH T�THROUGH�A�VALLEY����.EG
����&1*$�13&7*&8�1REVIEW�OF�THE�GAME��*F�ITS�THIS�
GOOD�THEN�#UY�IT�
����/*()5#3&&%�4-*%&4�:UKKY�SLIDES�FROM�THE�
HORROR�MOVIE�SPOOKY�MUSIC
����$"3
-0564
+&5�5HREE�(REAT�ANIMATIONS�BY�
5OBIA�3ICHTER
����45&"-5):�"/*."5*0/�$ARTOONY�ANIMATION
����41"$&4)*1�"NIMATION�OF�A�HUGE�SHIP�SPINNING�
AROUND�IN�SPACE���� .EG
����45"3�53&,�."/&67&3&4�4UPERB�
"NIMATION�OF�THE�&NTERPRISE����.EG
����41"$&$)"4&�"NIMATION�OF�A�SPACESHIP�BEING�
CHASED�DOWN�A�TUNNEL����.EG
����#64:�#&&�-OOPY�ANIMATION�OF�A�CRAZY�BEE��
/EEDS���.EG
����������������-045�*/�41"$&�"NIMATION�OF�THE�
57�PROGRAM����.#
����������������45"5*0/�"5�,)"3/�4UPERB�4PACE�
CITY�ANIMATION���.#
����#"5."/�.07*&�/EAT�CARTOON�ANIMATON�OF�
#ATMAN�AND�THE�+OKER���� .EG�
����/"4"�4-*%&4���4LIDESHOW�OF�PICTURES�OF�5HE�
&ARTH
�4HUTTLE
�ETC�
����%&.0/4�4-*%&4���4OME�VERY�IMPRESSIVE
ARTWORK�BY�$�%RYK�OF�DEMONS
����.*/&3�&XCELLENT�SCULPT�RAY�TRACED�ANIMATION���
.EG
����3&-*"/5�"55"$,�"NIMATION�OF�THE�
&NTERPRISE�BEING�ATTACKED���� .EG
����)6&:���"NIMATION�OF�A�HELICOPTER�LEAVING�A�
LANDING�PAD����.EG



�45"3�53&,�1*/(10/(�'LYBY�ANIMATION�OF�
TWO�STARSHIPS
�3ATHER�GOOD���.EG
������

��-*()5�$:$-&4�"�5HE�LIGHT�CYCLES�
SEQUENCE�FROM�THE�FILM �5RON��.#
����"%7"/$&�)".�1*$4�4TUNNING�PICTURES�WITH�
A�NICE�FUNKY�MUSIC�BEAT
����"("530/�&IGHT�UNBELIEVABLE�PICUTRES�OF�4PACE�
STATIONS�AND�SHIPS
����"("530/�"/*.4�.ORE�EXCELLENT�2UALITY�
"NIMATIONS�FROM�5�3ICHTER��
����%:/".*$�)".�1*$563&4�*NCREDIBLE�
PICTURES�IN������COLORS����X���
����/&95�1*9*-*6.�$OLLECTION�OF�%PAINT�DRAWN�PICS�
WITH�MUSIC�TO�BACK��(OOD

( " . & 4
���������"--�/&8�45"3�53&,�5AKE�TO�THE�
CONTROLS�O F�THE�644�&NTERPRISE
����#0"3%�(".&4�$OLLECTION�OF�GAMES�
.ASTERMIND
0THELLO
�3EVERSI�
5RYCLOP
����14&6%0�$01�4HOOT�&M�6P�BASED�AROUND�THE�
&%�����$HARACTER�FROM�ROBOCOP�
����#*0/*9�*MPRESSIVE�INTRO�TO�A�GOOD�GAME
�
DIFFICULT�IN�PARTS
����1"$."/�.AZE�GAME�WHERE�YOU�MUST�EAT�
DOTS�AND�AVOID�GHOSTS��"�$LASSIC
����45�#"4)�4PACE�INVADER�CLONE
�TAKING�THE�MICK�
OUT�OF�THE�"TARI�45
����&%�����4HOOT�OUT�GAME
�BLAST�DOGS
�#ATMAN
�
5URTLES��-ANGUAGE�MAY�OFFEND�
����-&"3/�"/%�1-":��� #LACKBOARD�.ATHS
�
COLORPAD
�8ORM
�$AT�.OUSE
�4HARK
����-&"3/�"/%�1-":���4TEP4TONE
�8HEEL�OF

'ORTUNE
�'LOWER
�1UPPY
�5UG
�4PELL2UIZ�
����53&"463&�*4-"/%�(AME�FOR�,IDS
�HELP�THE�
PIRATE�FIND�THAT�TREASURE
����#0"3%
$"3%
"3$"%&�(".&4�3ATMAZ
�
%ALEKS
�:ATZEE
�+IGSAW
�$OSMORIODS�
�"MEOBA
����$0-044"-�"%7&/563&�5EXT�ADVENTURE
�ALSO�
8ORLD�"DVENTURE
����#"55-&�'03$&�4TRATEGY�WAR�GAME�AGAINST�
ROBOTS��7ERY�%ETAILED
�����%�5&53*4�*MAGINE�A��%�VERSION�OF�TETRIS���WELL�
THIS�IS�IT
�VERY�HARD�
����.0*3"�5EXT�"DVENTURE�BASED�AROUND�THE�
DUNGEONS�AND�DRAGONS�THEME
����46#$6-563&�/ICE�4HOOT�&M�6P
�0NLY���
LEVEL�BUT�YOU�CAN�BUY�THE�FU LL�GAME
����(".&4�("-03&��� %RIP
�TILES
�2ULX
����9kS
�
"MEBA
�$HESS
�:ATZEE
�0THELLO
����(".&4�("-03&���8ELLTIX
�4KYFIGHT
�#OUNCER
�
+ACKLAND
�-"RN
�#LUEMOON
����(".&4�("-03&���(RAVATAK
�"STEROIDS
�
1ING1ONG
�.INI#LAST
�0RBIT�%
����(".&4�("-03&���.R�.UNK
�#ACKGAMMON
�
%IPLOMACY
�$AR
�.UTANT
�$HESS
�&YGYPT3UN
����(".&4�("-03&���$OSMO
�$AT�.OUSE
�
.AZEMAN
�3OLLON
�5RIVIA
�1HAROAH
����(".&4�("-03&�
�5INT
�+UMPY
�%EF
�"5$
�
$�3OBOTS
��IN-INE
�,ING
�3ATS
�4#
������5*-&4�8HAT�A�GREAT�GAME���$ROSS�BETWEEN�
4PEEDBALL�AND�,ICK�0FF
���� ������64�45"3�53&,�"�4TRATEGY�GAME�WHERE�
YOU�PILOT�THE�644�&NTERPRISE�
����8"$,0�*/�80/%&3-"/%�'ANTASTIC�PREVIEW�
OF�A�NEW�GAME��7ERY�GOOD
����1%�(".&4�5ANX
�3OLLERPEDE
�$AVE�3UNNER�
AND�"MIGOIDS��"LL�SUPERB�GAMES�
����������/&5)"$,�%*4,�"�%UNGEONS�AND�
%RAGONS�GAME�AND�ADVENTURE�

" . 0 4 � 5 * 5 - & 4
5HE�DISKS�IN�THIS�NEXT�SECTION�ARE�/05�1%�BUT�ARE�
LICENSED�TO�US�BY�THE�".04�1%�-*#3"3:��"LL�
".04�DISKS�ARE�_�����EACH�AND�A�PROPORTION�OF�THIS�
IS�GIVEN�TO�THE�AUTHOR�AS�ROYALTIES��5HESE�DISKS�ARE�
NOT�ALLOWED�AS�FREE�DISKS��1LEASE�NOTE�MOST�TITLES�
REQUIRE���.EG�

-1%��$0-03*/(�#00,�o�-1%��"3$�"/(&-�
."5)4�o�-1%��5)*/(".*+*(�o�-1%��+6/(-&�
#6/(-&�o�-1%
�16,"%6���413*5&4�o�-1%��
8":�-:/9�(AME�o�-1%��".04�"44&.#-&3�o�
-1%���5)&�803%�'"$503:�o�-1%���(0���
(&55&3�o�-1%���):1/05*$�-"/%4�o�-1%���
+*(."/*"�o�-1%���1-":�*5�4"'&�o�-1%���"3$�
"/(&-�4�4)"1&4�o�-1%���3&7&34*�**�o�-1%���
%0('*()5�**��1.�"(&&%/0�0(0)%��r�-1%���
506$)450/&4�o�-1%���9�*5����o�-1%���803%:�
803%130$&4403�o�-1%���26*/(0����/&8����
-1%���&41����/&8�*��-1%���5)&�4)*/*/(�8":�
0'�,6/(�'6�*��/&8�**�-1%���5)&�.*44*0/�*��
/&8��

# 6%(&5 � 5 * 5 -&4
���#*5�10$,&5�108&3�$0--&$5*0/�b �13*4.
/OW�AVAILABLE�FROM�US�FOR�ONLY�_�����EACH�

)054)05�o�5)"*�#09*/(�o�-"4�7&("4�o�'3045�
#:5&� o� '-*()5� 1"5)� ���� o� 41"$&� 45"5*0/� o�
8"3;0/&�o�260/509�o�,"35*/(�(3"/%�13*9
o� '005#"--� ."/"(&3� o� 4&$0/%4� 065� o�
.064&� 53"1� o� 1-6504� o� 1305&$503� o�
'*3&#-"45&3�o�"35*'*$*"-�%3&".4

"453"� 1"$,4�/OW�AVAILABLE� 'ULL�PRICE�GAMES�AT�
#UDGET�1RICES�0NLY�_�����&ACH��

,*%� (-07&4� o� 508&3� 0'� #"#&-� o�
4)6''-&16$,�$"'&�o�&�.05*0/�o�37'�)0/%"
o� %"5"4503.� o� %6/(&0/� 26&45� o�
108&31-":�o�40$$&3�o�(3"/%�4-".

)"3%8"3&

1LEASE�ADD�_�����1�1�TO�YOUR�ORDER�IF�
ORDERING�ANY�ITEMS�FROM�THE�BELOW�
SECTION��"LL�HARDWARE�IS�SENT�BY�3OYAL�.AIL�
1ARCELFORCE

45"$,"#-&�#"/9�#09�
10440�#09�	)0-%����
�
���%*4,#09
�-0$,*/(�
���%*4,#09
�-0$,*/(�
4-*.1",�$"4&� �� OFF�
4-*.1",�$"4&� ��OFF�
4-*.1",�$"4&����OFF

".*("�%645$07&34�
.064&�."54�
45"3�-$����3*##0/4�
�����%*4,�$-&"/&3�
���3"*/#08�-"#&-4

��� ���m�%4�%%�#6-,�
��� �����%4�%%�#6-,�
��� �����%4�%%�#6-,�
��� ���m�%4�%%�#6-,�
�������m�%4�%%�#6-,

_����
\�����
_����
_����
_� ���
_����
_� ���

_����
_� ���
_����
_����
_� ���

_� ���
\�����
\�����
_�����
_�����

"LL� OUR� DISKS� ARE� 501� 26"-*5:
� 1*/�
NUMBERED
� INDIVIDUALLY� SLEEVED
� INCLUDE�
LABELS� AND� OUR� ����� GUARANTEE��
3EMEMBER� THAT� THEY� HAVE� TO� BE� GOOD�
BECAUSE�WE�HAVE�TO�USE�THEM� EVERY�DAY��
'OR� LARGE� QUANTITIES� PLEASE� CALL� FOR� BULK�
DISCOUNTS�

26*$,4)05�1:5)0/�
26*$,4)05�"1"$)&

".*("�&95&3/"-�%3*7&�
���,�3".�/0�$-0$,
���,�3".�8*5)�$-0$,

_������
_� ���

_�����
_�����
_�����

)I� "M IGAFREAKS� �� )OPE� YOU� LIKE � TH IS �
M ONTHS� "DVERT� DONE� ON� THE� "MIGA� IN�
1RO1AGE�� BY� .E�� ( REETINGS� FLY ING � OUT�
TO � /#4
� 7ALLY
� (OLDSTAR
� 7 IRUS� 'REE
�
# LITTE RCH IPS
� .OLE
� ��.AT
� %AN
� ,RIS
�
5ELEBUG
� /ICK
� 3ED� %EVIL�� 4AGA
� %AVE
�
.ARK
� -EE
� $HARLI
� 4UE
� ALL� OUR�
CUSTOMERS�AND�ANYONE�WE�KNOW ��

45"35� $0.165&3� 4:45&.4� "3&� */�
/0� 8":� "440$*"5&%� 8*5)� 4$4� 0'�
8"4)*/(50/�



=IHNCHO?>�@LIG�J;A?� ���

FAVOURITE�STUFF
� LIKE� RECORDS�AND�
MAGAZINES
� VIDEOS�AND� MOVIES
� AND�
THE�$RUSADERS�CODE�THE� RESULTS� INTO�A�
FLASHY�AND� INFORMATIVE�
DEMO�MAGAZINE��5HERE�S�ALL� KINDS�OF�
INTERESTING�MENU�AND� FILE� READER�
STRUCTURES� IN� THE� THING
NOT�TO�MENTION�
A� RANGE�OF�FACTS�AND� FIGURES�THAT�
BOGGLES� THE�MIND�� 4TRANGE�HOW�FICKLE�
THE�&UROPEAN� PUBLIC� IS
� TOO��
'ASCINATING� READING
� AND� PERSONALLY� *�
CAN�T�WAIT�UNTIL� THE� NEXT�CHART�COMES�
OUT� IN� THE�AUTUMN�
7ALUE�FO R�MONEY��������������� � �� �

$�*"0
"ND�FINALLY
� THE� LEISURE�END�OF�THE�
MARKET�� *� TOLD�YOU�ABOUT�THE�NEAT�
GAMES�ON� THE�'ISH�$%
� BUT�HOW�
ABOUT�THOSE�ON�MORE�GENERAL�
RELEASE � &LECTRICLOWN�DISK���AND� ���
#IT�DISK����� MAY�HAVE�THE�ANSWER�

(AME�%ISK� �
&LECTRICLOWN��
(AME�%ISK� �� HAS�A�VERSION�OF�
#REAKOUT
� OR�"RKANOID
� PLUS�A� CAR�
RACING� GAME� NOT�UNLIKE�A�SLOT�CAR�
RACE
� AND� THE�%RIP�GAME�WHICH� IS�A�
SORT�OF�1ACMAN�TYPE� THING��%RIP� IS�
EXCELLENT
� AND�DESERVES� HIGH� PRAISE

FOR� ITS� PROFESSIONAL� POLISH��"ND� IT�
MAKES�A� CHANGE� FROM� THE�
INTERMINABLE� 530/�LIGHT�CYCLE�
GAMES�
7ALUE�FO R �MONEY��������������� � �� �

.ENTAL� *MAGE
���#IT����
4PEAKING� OF�PROFESSIONAL
� THIS� ���#IT�
DISK�HAS�A� TRIO�OF�EXTREMELY�
PROFESSIONAL� GAMES�ON� IT�� 5HE�.ENTAL�
*MAGE�CREW�HAVE�COME� UP�WITH� THREE�
ARCADE�QUALITY�GAMES��"T�THE�
BEGINNING�OF�THE�DISK� IS�A� FAKE�
/07"-0"%�SEQUENCE
� A�SOUND�AND�
SIGHT�FAMILIAR�TO�YOU� IF�YOU�CAME� TO�
THE�"MIGA� VIA� THE�$����"ND�SO�ARE�
THE�GAMES
� AS� THEY�ARE�(RIDRUNNER
� A�
CLONE�OF�AN� OLD�+EFF�.INTER�GAME
�
*NVADERS�
� A�%EFENDER�CLONE
� AND�
3EBOUND
� A�#REAKOUT�CLONE��5HE�
GAMES�ON� THIS�DISK�ARE�MUCH� MORE�
APPEALING
� AND�VERY�COMMERCIAL�
LOOKING�� /O�ONE�WOULD� KNOW�YOU� GOT�
THE�GAMES� FOR� FREE� 	UNLESS� THEY� READ�
THIS�COLUMN�
�
7ALUE�FO R �MONEY��������������� � �� �

*T�S�GOODBYE�FROM �ME
*F�YOU� HAVE�ANY�QUESTIONS�ABOUT�1%
�
THEN�WHY�NOT�DROP�ME� LINE�AT�1%
�
"MIGA�4HOPPER
� ���.ONMOUTH�
4TREET
� #ATH
�"VON� #"�� �#8��0R�
WHY�NOT�E�MAIL�ME�ON� 1RESTEL

��
%&
A

�

�

�HDB<�*JPN@�-!
���"
� )IGH�STREET
.ARGATE
,ENT
e � � � � ������

�HDB<IPAN�2IDO@?
����%ALE�7ALLEY�3OAD
� )OLLYBROOK
�
4OUTHAMPTON�42�� �29�
e����� � ������

�FJM@�0C<M@R<M@
� �'ISHERGATE� 1OINT

-WR�1ARLIAMENT�ST

/OTTINGHAM�/(�� �(%�
e����� �������

�*,0�-!�)D=M<MT
���1ARK�3OAD

8 IGAN�8 / � ��""�
q����� �������

�IBGD<�-!)
���
� 3ANELAGH
� 'ELIXSTOWE

4UFFOLK� *1��� �)6
� ����� �������

�GDOO@M>CDKN
$LIFFE�)OUSE

1RIMROSE�4TREET

,EIGHLEY
� #%��� �/ / �
c ����� � ������

 <I!J�-!�)D=M<MT
����1ORTLAND�$RESCENT

4TANMORE

.IDDLESEX

) " � �/"�
c���� ���� ����

 @+� JHKPO@MN
���
� )IGH�STREET�
$HATHAM�
,ENT
�.&���/1�
e�����������

 )0
10�#OX��

#LETCHLEY

.ILTON� ,EYNES
� .,�� �:-�
h ����� �������

 JHK�2�0<Q@
10�#OX� ���
� )AYES

.IDDLESEX�6#�� �43�
 M<UT�'J@�N
���� &FFINGHAM�4TREET
� 3OTHERHAM
�
4OUTH�:ORKS�4��� �#-�
c ����� � ������

!DBDO<G��KKGD><ODJIN
����. IDDLE�$ROCKERFORD

#ASILDON
� &SSEX�44����+"
� ����� �������

"G@>OMD>GJRI
�� �/OTLEY�3OAD

-OWESTOFT
� 4UFFOLK

/3���00(�
h ����� � ������

"*-!)
�� �8ATNALL�3OAD

)UCKNALL

/OTTINGHAM�/(��� �-&
� ����� � ������

$JG?NO<M� JHKPO@MN
10�#OX��
�5YLDESLEY
�.ANCHESTER
�
. �� ��#/�
h ����� � ������

& -2$
10�#OX� ����

-ONDON�/�� �65�
? ����� ��� �����

(@HJR�0JAOR<M@�-!�)D=M<MT
��� &NNORS�3OAD

/EWQUAY
�$ORNWALL
�
W����� � ������

+�0
����(UNVILLE�3OAD

/EWPORT

*SLE�0 F�8 IGHT�1 ��� ��-)
� ����� � ������ �
+@R�4<Q@�0JAOR<M@
10�#OX� ���
�.ANCHESTER�
. L� �+&�c ����� ��������

-�0��HDB<�-!� GP=
�� 4T�+OHN�S�8ALK
� 4T�*VES

$ORNWALL�53��� �++

- 0�&IO@MI<ODJI<G�-!
'REEPOST�8/����'

)INDLEY
�8 IGAN

-ANCS�8 / � � �#3
������� �������

-!�!DM@>O
%EPT�"4)
� 6NIT��

3AILWAY�&NT�$ENTRE

4HELTON
� 4TOKE�45���4)�
e����� � ������

-!�0JAO
�� #RYANT�"VENUE
� 4OUTHEND�0N�4EA
�
&SSEX�44*� �:%�
h ������ ������

-JNO<G�-!
��"�/OTTINGHAM�3OAD
� &ASTWOOD
�
/OTTS�/( �� ��"+�c ����� �������

-P=GD>�!JHDI<OJM
10�#OX����
� #ISHOP�S�4TORTFORD
�
)ERTS�$.��� �5;�h ����� �������

/DQ@M?@I@�-!)
��A�4CHOOL�3OAD
� 5ILEHURST
�
3EADING
� #ERKSHIRE�3(�� �"/ �
e����� �������

N>N
�� �)ORSTLEY�3OAD
� #ARMSTON


8ASHINGTON
�5YNE���8EAR�
/&��� �)2 �c ����� ��� �����

0@>OJM���
����)OLLOW�8AY
� $OWLEY
�
0XFORD
h ����� � ������

0@Q@IO@@I��DO�0JAOR<M@
10�#09���
�8AKEFIELD

8EST�:ORKS�8'�� �99�
W����� � ������

0JAOQDGG@
6NIT��
� 4TRATFIELD� 1ARK

&LETTRA�"VENUE
�8ATERLOOVILLE
�
)ANTS�1 �� ��9/�
c ����� � ������

0O<MO� JHKPO@M�0TNO@HN
#ARBICAN�)OUSE

#ONNERSFIELD

4UNDERLAND�43���""�
e����� ��� � ����

3<GGT�-!
10�#OX� ��
� 1ETERLEE

$O�%URHAM
� 43�� �/;�
e����� ��� � ����

3DMPN�#M@@�-!
��� &LBOROUGH�3OAD
�.OREDON
�
4WINDON
� 8ILTS�4/�� �-4
� ����� �������

4@NO�*D?G<I?N�-!
��� 4PRINGHILL� 3ISE
�8RIBBENHALL
�
#EWDLEY
�8ORCS�%:��� �&"�
e����� �� �� ��� �� �����

4JMF=@I>C�-!
�� #UCCLUECH�4TREET
�
#ARROW�IN�'URNESS

$UMBRIA� -"���� �43�
h ����� � ������

". *(" �4)011&3�o �*446&�� � o �"6(645� ���� ���

	���������

�5ELECOM�
(OLD� 	���MIK����

�5HE�
%IRECT�$ONNECTION�
	UADI� ���!DIRCON�CO�UK
� OR�
$*9� 	SNOUTY!CIX�CO�UK
�� \55�*

5HOSE�WHO�STARTED�THE IR�
COMPUTING�ON�A�
$OMMODORE�$���W ILL� FIND�
� C:5 CF ? ? 6 C �	RIGHT
�
FAM ILIAR�� IT kS�A�CLONE�OF�
+EFF�. INTERkS�GAME�FROM�
MANY�YEARS�AGO�

0F�COURSE
�WE�
DONkT�PLAY�ANY�
GAMES�OURSELVES��
#UT�WEkRE�TO LD�THAT�
THOSE�WHO�DO�
RAVE�ABOUT�� C:A ��
FROM �&LECTRICLOWN��
:OUkLL�FIND� IT�ON�
� 2 > 6 �� :D < � 
��
WHICH�ALSO�
CONTAINS�A�
VERSION�OF�
� C6 2 < @ F E��CALLED�
� C< 2 ? @ :5 


mailto:135@dircon.co.uk
mailto:snouty@cix.co.uk


1 & ) ) � + " 5 1 � 1 & * "

"%7&35*4&34�
*/%&9

\6IOL�AO;L;HN??�I@�P;FO?]
1BCM�G;A;TCH?�=IG?M�@LIG�#ONOL?�-O<FCMBCHA�� ;�
=IGJ;HS�@IOH>?>�DOMN�MCR�S?;LM�;AI�� <ON�QBC=B�
HIQ�M?FFM�GIL?�=IGJON?L�G;A;TCH?M�NB;H�;HS�
INB?L�JO<FCMB?L� CH��LCN;CH��4?�I@@?L�

#ETTER�ADVICE��,OL�NCNF?M�;L?� J;=E?>�QCNB�NCJM��
MOAA?MNCIHM�;H>�?RJF;H;NILS�@?;NOL?M��QLCNN?H�<S�
NB?�<?MN�CH�NB?�<OMCH?MM�

4TRONGER�REVIEWS��4?�B;P?�;�=;MN
CLIH�JIFC=S�I@�
?>CNILC;F� CH>?J?H>?H=?��;H>�IOL�L?PC?QM�ACP?�=F?;L�
<OSCHA� L?=IGG?H>;NCIHM�

$LEARER�DESIGN��6IO�H??>� MIFC>� CH@ILG;NCIH�@;MN��
0I�IOL�>?MCAH?LM�BCABFCABN�E?S�?F?G?HNM�
<S�OMCHA�=B;LNM��>C;AL;GM�� MOGG;LS�<IR?M��
;HHIN;N?>�JBINIAL;JBM��?N=�

(REATER�RELEVANCE�� �N�#ONOL?�� ?>CNILM�IJ?L;N?�
OH>?L�NQI�AIF>?H� LOF?M�
X �2H>?LMN;H>�SIOL�L?;>?LM]�H??>M�
X �0;NCM@S�NB?G�

.ORE�READER�INTERACTION��4?�>L;Q�MNLIHAFS�IH�
L?;>?LM]�=IHNLC<ONCIHM�� L?MOFNCHA�CH�NB?�FCP?FC?MN�
F?NN?LM��J;A?M�;H>�NB?�<?MN�L?;>?L�NCJM���OSCHA�IH?�
I@�IOL�G;A;TCH?M� CM�FCE?�DICHCHA�;�H;NCIHQC>?�OM?L�
ALIOJ�

#ETTER�VALUE�FOR�MONEY��*IL?�J;A?M�� <?NN?L�
KO;FCNS��G;A;TCH?M�SIO� =;H�NLOMN�

)OME�OF�#RITAIN�S�FINEST�COMPUTER�MAGAZINES�

"MIGA�4HOPPER�o������1LUS�o�1$�1LUS�
"MIGA�'ORMAT�o�45�'ORMAT�

/EW�$OMPUTER�&XPRESS�o�:OUR�4INCLAIR�
$OMMODORE�'ORMAT�o�4EGA�1OWER�
"MIGA�1OWER�o�"MSTRAD�"CTION�

1$�"NSWERS

#,,.��  #/��
('� ,�%��
�.!.,-� �

&DITOR�4TUART�"NDERTON�
1RODUCTION�&DITORS�,ARL� 'OSTER
� *AN�
8RIGLEY
5ECHNICAL�&DITOR�$LIFF�3AMSHAW�
%ESIGNER�+ACQUIE�4PANTON�
$ONSULTANT�&DITORS�+EFF�8ALKER

.ARK�4MIDDY
� 1HIL�4OUTH�
0FFICE�$AT�(INGE�
$ONTRIBUTORS�4AM�-ITTLEWOOD
�+ON�
#ATES
� 1AT�8INSTANLEY
� 1AUL�"NDREAS�
0VERAA
�(ARY�8HITELEY
� 1ETER�
%ANKWERTS
�+OLYON�3ALPH
�4TEWART�
3USSELL
"D�.ANAGER�.ARGARET�$LARKE�
"D�4ALES�&XECUTIVE�4HAUN� -ANCASTER

"!&0,.&�)
���.ONMOUTH�4TREET
�
#ATH�#"�� �#8�
c�������������
'AX�������������
8E�WELCOME�W RITTEN�ENQUIRIES
�
BUT�REGRET�THAT�WE �CANNOT�OFFER�
GUIDANCE� INFORMATION�OR�ADVICE�
ON�A�PERSONAL� BASIS
�EITHER�BY�
PHONE�OR�POST��$ONTRIBUTIONS�
FROM �READERS�ARE�WELCOMED
�
BUT�MATERIAL�SUBMITTED�FO R�
PUBLICATION� IS�ACCEPTED�ON� THE�
BASIS�OF�FU LL�ASSIGNMENT�OF�
COPYRIGHT�TO�'UTURE�1UBLISHING��
(REAT�CARE�IS�TAKEN�TO�ENSURE�
WHA T�WE�PUBLISH� IS�ACCURATE
�
BUT�WE�CANNOT�ACCEPT�LIAB ILITY �
FO R�MISTAKES�OR�MISPRINTS��/O�
PART�O F�THIS�MAGAZINE�MAY�BE�
REPRODUCED� IN�ANY�FORM �
W ITHOUT�PERMISSION�

*LLUSTRATORS�+OLYON�8EBB
� 4TEVE�
/OBLE
�,EV�4UTHERLAND�
1HOTOGRAPHY�"SHTON�+AMES�
"D�1RODUCTION�%EBORAH�$OOK�
1RODUCTION�TECHNICIANS�4IMON�
8INDSOR
�$HRIS�4TOCKER
�+EROME�$LOUGH�
1UBLISHER�(REG� *NGHAM�
1ROMOTIONS�.ICHELE�)ARRIS�
1UBLISHERS��"SSISTANT�5AMARA�8ARD�
$IRCULATION�%IRECTOR�4UE�)ARTLEY�
1RINTER�5HAMESMOUTH�1RINTING�
/EWS�5RADE�%ISTRIBUTION�� �
6,�� 'UTURE�1UBLISHING�������������
8ORLDWIDE��..$�-TD������ �������
b�'6563&�16#-*4)*/(� ����

�!3"/1&0&+$
�?Q@MODNDIB�*<I<B@M�
*<MB<M@O� G<MF@

�ND� 'LOOR
� 3AYNER�)OUSE

��� )IGHER�)ILLGATE

4TOCKPORT�4,*� �&3
� ��������������
'AX�� ������������

�?�0<G@N�"S@>PODQ@�
0C<PI�)<I><NO@M

���.ONMOUTH� 4TREET

#ATH� #"�� �#8
� �������������
'AX�� �����������

46#4$3*15*0/4
5HE�0LD� #ARN

4OMERTON

4OMERSET�5"��� �1:�
h ������ ������
'AX�� ����� �����

+"51�*,+1%
8E�VE�GOT�A� SPARKLING� ISSUE� IN� THE�
PIPELINE�FOR�NEXT�MONTH�S�"MIGA�
4HOPPER
�DUE�OUT�IN� JUST�FOUR�SHORT�
WEEKS�TIME�

3EVIEWS�ALREADY�LINED�UP�FOR�THE�
NEXT�ISSUE� INCLUDE�$ANON�S� REMARKABLE�
BUBBLEJET�PRINTER
�A� LOOK�AT�SOME�
FREEZER�CARTRIDGES�AND� THE�SECOND�PART�
OF�OUR�4UPERBASE��� REVIEW�

8E�TAKE�A� LOOK�AT�SOUND�SAMPLING�
IN� THE�MUSIC�COLUMN
�AND�CHECK�OUT�
SOME�OF�THE�BEST�DEVICES�

"LSO� IN� THE�NEXT�ISSUE
�WE�RETURN� TO�
HARD�DRIVES�TO�CHECK�OUT�THE�NEW�
MODELS�WHICH�WEREN�T�AVAILABLE� IN�OUR�

-� FIRST�LOOK
�AND�SEE�HOW�THEY�COMPARE�
I� TO�THE�ONES�WE�TESTED� IN� ISSUE� ��

"ND�OF�COURSE�YOU�WILL�FIND�ALL� THE�
�� REGULARS��COMMS
�".04
�VIDEO
�%51

��\� GRAPHICS
�"MIGA%04
� PROGRAMMING

\� EDUCATION
� BUSINESS
� MUSIC�� HE
*� COMBINATION�WHICH�MAKES�"MIGO�
�� 4HOPPER�THE�BEST�VALUE�"MIGA�

MAGAZINE�YOU�CAN�BUY
*�*

*� *N�YOU R�NEWSAGENTS�ON
I� 5HURSDAY�"UGUST� �
�ON LY ���P��
J� :OU�CAN�T�A FFO RD �TO�MISS� IT�

�ST�$HOICE�-EEDS��������������������� ��
���#IT�$ENTRE��������������������������� ��
���#IT�$OMPUTERS��������������������� ��
"LMATHERA�������������������������������� ��
"LTERNATIVE�*MAGE�������������������� ��
".'"-������������������������������������� ��
"MIGA�.OUSE��������������� �������������
"MIGANUTS����������������������������� ���
"3,����������������������������������������� ��
"XE�%IRECT������������������������������ ���
##%�%UST�$OVERS���������������������
#$4��������������������������������������� ���
#EST�1RICES������������������������������ ��
#ITCON�������������������������������������� ��
#LITTERCHIPS����������������������������� ���
#YTEBACK���������������������������������� ��
$ � / ������������������������������������� ���
$ALCO��������������������������������������� ��
$APITAL�$OMPUTERS������������������� ��
$LUB�"MIGA������������������������������ ��
$RAZY�+OES���������������������������� ���
%ATAPLEX���������������������������������� ��
%ATEL���������������������������������� ��
���
%ELTA�1I������������������������������������ ��
%IGICOM����������������������������������� ��
%IGITA��������������������������������������� ��
%OWLING�$OMPUTERS����������� ��
���
%5#4��������������������������������������� ��
&D�-IB������������������������������������ ���
&LECTRICLOWN������������������������������
&UROPRESS�4OFTWARE�������������������
&VESHAM�.ICROS������������������
���
(AJITS������������������������������������� ���
(ALAXY������������������������������������� ��
(OLD�4TAR������������������������������� ���
(14����������������������������������������� ��
)ART�.ICROS������������������������������ ��
)ARWOODS���������������������������������� �
)I�4OFT������������������������������������ *#$
)OBBYTE����������������������������������� ��
)OME�#ASED�#USINESS��������������
*$16(����������������������������������� ���
*NTERMEDIATES������������������������� *'$
,ERNOW������������������������������������ ��
,OSMOS��������������������������������� ���
,35�7IDEO������������������������������� ��
-ADBROKE�����������������������������������
.ANOR�$OURT�������������������������� ���
.%�0FFICE�4UPPLIES�������������������
.EDIA�%IRECT���������������������������� ��
.EDIA�1%������������������������������� ���
.ERLIN����������������������������������������� �
.ICROMAIL��������������������������������� ��
.+$�4UPPLIES����������������������������
/EW�"GE�������������������������������� ���
0FFICIAL�4ECRETS���������������������� *'$
1AZAZ�������������������������������������� ��
1-$����������������������������������������� ��
1-4������������������������������������������ ��
1OSTAL�1%���������������������������������
1OSTE�)ASTE����������������������������� ��
1OWER�$OMPUTING������
���
�0#$
1RECISION���������������������������������� ��
3EDLAW������������������������������������ ��
3ICHARDS�%EVELOPMENT��������������
4$4��������������������������������������� ���
4ELEC��������������������������������������� ��
4OFT�&XCHANGE������������������������� ��
4OFTMACHINE�������������������������� ���
4TAR���������������������������������������� ���
4TART��������������������������������������� ���
4UPPLY�4OLUTIONS������������������������
4URFACE������������������������������������ ��
5ELESCAN�����������������������������������
5RACEY�������������������������������������� ��
5RILOGIC������������������������������������� ��
7IDEO�7AULT������������������������������ ��
7IRGO���������������������������������������� ��
8ARP�������������������������������������� ���
8E�4ERVE��������������������������������� ��
;ONE�%ISTRIBUTION�����������������������

$2�/�+1""� 6,2/ �  ,-6 � ,#�
�* &$� � 0%,--"/ � �6� /"0"/3 &+$ �

&1� �1� 6,2/ � +"4 0�$"+1
%ON�T� MISS� OUT� ON� ISSUE� FIVE� OF�"MIGA� 4HOPPER�� &VERY� SERIOUS�"MIGA� USER� IN�
THE� COUNTRY� IS� TRYING� TO� GET� THEIR� HANDS�ON� THIS� MAGAZINE�AND�YOU� DON�T�WANT�
THEM� TO� BEAT�YOU� TO� IT�� 0VER� ���
����"MIGA�'ORMAT�READERS�SAW�THE�SPECIAL�
PREVIEW� ISSUE� AND� THE� FIRST� FEW� ISSUES� SOLD� OUT� VIRTUALLY� INSTANTLY� IN� MANY�
PLACES�� 4O
� TO�GUARANTEE�YOUR�COPY
� EITHER�
o �.AKE�SURE�YOU� REMEMBER�TO� RUSH� INTO�YOUR� LOCAL� NEWSAGENT�AND� BUY� IT�ON�
THE�MORNING� OF�5HURSDAY�"UGUST� ��
o �'ILL� IN� THIS� FORM�AND�GIVE� IT�TO�YOUR� FRIENDLY�NEIGHBOURHOOD� NEWSAGENT
�
WHO�WILL� MAKE�SURE� THAT� IT� IS� RESERVED� FOR�YOU�OR�EVEN�DELIVERED� TO�YOU�� 	%ID�
YOU� KNOW�THAT�8 �)� 4MITH�AND�+OHN�.ENZIES�WILL� ALSO�SAVE�A� COPY�OF�
�*&$��0%,--"/�FOR�YOU 


-B<8H<�G<H<GK<
;<B@K<G�C<�8�:EFN�E=��HDB<�0CJKK@M
+<H@;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
�??M@NN;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;;;;;;;;;; ; ; ;;;;;;;;;;;

1,�1%"�+"40�$"+1�� ��HDB<�0CJKK@M�BJ@N�JI�NJG@�JI�OC@�ADMNO�1CPMN?<T�DI�OC@�
HJIOC��&O�DN�KP=GDNC@?�=T�#POPM@�-P=GDNCDIB�<I?�DN�<Q<DG<=G@�AMJH�TJPM�GJ�<G�
RCJG@N<G@M��-G@<N@�M@OPMI�OCDN�AJMH�OJ�(<O@�%J?B@N
�#POPM@�-P=GDNCDIB
����
*JIHJPOC�0O
��<OC����� ��4
�OJ�@IO@M�JPM�AM@@�KMDU@�?M<R�
������������������������������������������������������������������������������������������������������������������������ � ����������������������������������������� @ ���������

��� ". *(" �4)011&3�o � *446&� � � o �"6(645� ����



��	���
��1�,"�/"

�6'<3@���'���6?�@52�.;?C2>�@<�E<A>�=><4>.:�
:6;4�=>.E2>?��.�3.?@��6;@2>.0@6B2�.;1�2.?E�@<�A?2�
��


���'���?E?@2:�0<;3<>:6;4�@<�@52�6;1A?@>E�
?@.;1.>1�3<>�@52���'���9.;4A.42�

�6'<3@���'���6?�12?64;21�@<�/2�.?�0<:=.@6/92�.?�
=<??6/92�C6@5�@52��:64.��'���6;@2>=>2@2>��C5692�
<332>6;4�E<A�.�3>62;1962>��2.?62>�@<�A?2�.;1�
6;36;6@29E�:<>2�=<C2>3A9�9.;4A.42�� �;�.116@6<;�6@�
5.?�:.;E�<3�@52�32.@A>2?�<3�@52�C<>91�?@.;1.>1�
!60><?<3@�%A608��'����<;�@52�$��

'<:2�<3��6'<3@���'���?�32.@A>2?�6;09A12�

I� �0.1 01."!�-.,$.�**&+$�� 1/&+$�),+$���/�� ��
*1)0&�)&+"�#1+ 0&,+/������0���������+!� 0 
 ��
-., "!1."/

I� �.,$.�*�)&+"�+1*�"./��."�,-0(4*)���%!� ������
�)-%�+1*".& �)��")/� �+��"�1/"
7

7 � �������

I� �1))�." 1./&,+�#,.�-., "!1."/���#1+ 0&,+/��
), �)�2�.&��)"/��+!��..�5/��/�-�.�*"0"./

9� �&2"�05-"/�, # �2�.&��)"/

I� �.,$.�*�/&6"�)&*&0"!�,+)5��5�*"*,.5

9� ��.&��)"�/&6"�)&*&0"!�,+)5��5�*"*,.5

9� �+0"$".��+!� %�.� 0".� ,+/0�+0/

9� �,*-&)"/�0%"�*�',.&05�, # ��*&$�������
-.,$.�*/�3&0%,10� %�+$"

�/-
*'%&1�
1�)#0�-$$�

$><�9645@��@52�2D@>2:29E�.00A>.@2�.;1�39E./92�
(<>;.1<�39645@�?6:A9.@<>�3><:��6'<3@��6?�+,3�
.B.69./92�3<>�.99�@52��:64.�0<:=A@2>?�

�6>?@�>292.?21�<;�@52��@.>6�'(�C52>2�6@�5.?�C<;�
.�5645�124>22�<3�0>6@60.9�.009.6:�3><:�>2B62C2>?�
.;1�A?2>?�.9682��$><�9645@�6?�;<@�<;9E�<;2�<3�@52�
:<?@�@205;60.99E�>2.96?@60�?6:A9.@<>?�.><A;1�/A@�
6@�6?�.9?<�@>2:2;1<A?�3A;�@<�39E���?�E<A�C<A91�
2D=20@��@52��:64.�B2>?6<;�5.?�:A05�6:=><B21�
?<A;1�.;1�4>.=560?�

-<A�0.;�39E�=2.023A9�>20<;;.6??.;02�:6??6<;?�<>�
><.>�6;@<�.@@.08�.3@2>�0.>23A99E�=9.;;6;4�E<A>�
0<:/.@�:6??6<;��$><�9645@�6?�?A==9621�C6@5�.�
0<:=>252;?6B2��>6;4�/<A;1�39645@�:.;A.9�

�A99�?A==<>@�<3�@52��:64.�6?�6;09A121�.?�
?@.;1.>1�C6@5�2D@2;?6B2�C6;1<C��?0>22;�.;1�
4>.=560?�0<::.;1?���:64.�96/>.>62?�0.;�.9?<�/2�
.002??21�.?�63�@52E�C2>2�/A69@�6;�?@.@2:2;@?�
.99<C6;4�0<:=92@2�:.056;2�.002??�

�6'<3@���'���6;09A12?�3A99�!�")�?A==<>@��C6@5�
2B2;@�@>.==6;4�.;1�=<C2>3A9�?=>6@2�><A@6;2?��
A?6;4�@52�#����(�82EC<>1?�

$><4>.:?�0.;�2D20A@2�6;�@526>�<C;�C6;1<C�?��
<>�A?2�@52�� ��C6;1<C�3<>�:6;6:A:�?6F2��� ���
@E=2�=><4>.:?�:.E�/2�2.?69E�C>6@@2;�.;1�:.12�
>2?612;@�?6;02�@52E�.>2�3A99E�>2�2;@>.;@�

����'<3����'���6?�.�;<�96:6@?�9.;4A.42��?@>6;4�
B.>6./92?�:.E�/2�A=�@<� ��!/E@2?�6;�92;4@5�.;1�
@52>2�.>2�;<�96:6@?�<;�.>>.E�?6F2?�26@52>��?A/720@�
�<�.B.66.,2�:2:<>E����<12�42;2>.@21�6?�3A99E�
�7�=66
	
�
	


�0<:=.@6/92�

�<:=692���=><4>.:?�5.B2�;<�>A;�@6:2�<B2>�
52.1��.99�0<:=6921�=><4>.:?�?5.>2�.;��:64.�
96/>.>E��C5605�:.E�/2�16?@>6/A@21�C6@5�=><4>.:?�
C6@5<A@�05.>42�

�51#,"

�;�.11�<;�=.08.42�3<>��6'<3@���'�����D@2;1�
6;09A12?�><A@6;2?�3<>�5.;196;4�����3692?��4.142@?��
?A/�:2;A?��?<A;1����!�:<12�.;1�:A05�
:<>2���@�6?�?A==9621�.?�.�96/>.>E�3<>�2.?2�<3�A?2�

� "����)���� �$�	��

�� #$#�*�����������($����� #$#�
*����������%$�#���$���� %! ����� '�� "���&�")�#!������ ���"�

� "�$���$' �!������#�$ ��$��"�

��06��00#+ *6���,%2�%#

�2B=.0��:64.�*2>?6<;���6?�C6129E�>24.>121�.?�
@52�:<?@�=<C2>3A9��0<:=92@2��.??2:/9E�
9.;4A.42�12B29<=:2;@�?E?@2:�3<>�@52��:64.���@�
6;0<>=<>.@2?�.;�6;@24>.@21�216@<>	.??2:/92>	�
96;82>	12/A442>��@<42@52>�C6@5�.� ?@.;1�.9<;2�
.??2:/92>�.;1�12/A442>�.;1�.99�@52�;202??.>E�
6;09A12�3692?�.;1�:.;E�2D.:=92?�

�<:=92@2�C6@5�2D@2;?6B2�>6;4�/<A;1�:.;A.9�
12@.696;4�.99�.?=20@?�<3�@52�=.08.42��=9A?�
12/A446;4�?@>.@2462?���2B=.0�6?� 0%"�05<602�3<>�
/246;;2>?�.;1�.??2:/92>�2D=2>@?�.9682�

(('�8A�H��
���� 1CB�A44�B74�2=C>=<�14:=E�5=@���
D4@G�A>4280:�=554@�=<� B78A�4AA4<B80��>029064


'�'��;?@6@A@2��@52�=.>2;@�0<:=.;E�<3� .@@602�
�;0���5.?�@.82;�<B2>�@52�12B29<=:2;@�.;1�?.92?�
<3�@52� .@@602�����0<:=692>�3<>�@52��:64.�.;1�
>292.?21�.�;2C�B2>?6<;�����
.�

(52�:.7<>�32.@A>2?�<3�@56?�9.@2?@�B2>?6<;�.>2�

�;860�&)��
��AC>>=@B�� #)���(�..�AC>>=@B��
8; >@=D43�-=@914<27�CA064��; 0<G�>4@5=@; 	

0<24�8;>@=D4;4<BA�� AC>>=@B�=5/0:86<43��
0CB=;0B82�<40@�B=�50@�2=<D4@A8=<�� ���	ABG:4�

2=;;4<BA�� 2=;>8:4�:8<9�=>B8=<A�<=E �@403�5@=; �
0<�4<D8@=<;4<B�D0@801:4� ���� 0<3�;=@4


+2�/2962B2�@5.@�@52?2�6:=><B2:2;@?�.;1�
2;5.;02:2;@?�6;�@56?�B2>?6<;�2?@./96?5�'�'����
.?�@52�A9@6:.@2��:64.���0<:=692>��(52�=.08.42�
6;09A12?���
D
�0<:=692>��96;82>��?0>22;�216@<>��
.??2:/92>��56459E�6;@299642;@�49</.9�<=@6:6?2>��
?<A>02�92B29�12/A442>��0<12�=><3692>��96/>.>6.;�
.;1�.�5<?@�< 3�@<<9?�.;1�2D.:=92?�

'�'����3><:��6'<3@�0<?@?�
H�����/A@�?22�<A>�?=206.9�
<332>�<;�@52�0<A=<;��
.;1�6;09A12?�3A99�)��
@205;60.9�?A==<>@��
C5605�6?�;<@�
.B.69./92�3><:�
<@52>�?<A>02?�

)=4>.12?�0<?@�H
������3><:�B2>?6<;���#D���H���
�3><:�B2>?6<;���DD��<>�H����3><:�B2>?6<;�
�DD��

�-&+-&/3��-!"-��+-)
�".��2.)%5)�475,�/)� '12;�-)5��1*
e��-!1*6���!����� �:6)0(���=��	��
� � �� 8) =5B��4D>02� � ���4
����
J �������00& "����

�0���8	������
 6��41�.-+,6�"140%(1�!-/���=��	��

%0;4�� ��������������������������������������������������������

�33@4AA�

'=AB��=34�

�� ��  �4<2:=A4�0��74?C4�'=AB0:�&@34@A�
 �E=C:3�:894� B=�>0G�1G�

�� �224AA�$0AB4@�0@3��C@=�0@3�4B2
�
: � ,8A0�*@CAB�0@3�4B2


�0@3�%=�

�F>8@G��0B4�

� ::�>@824A�8<2:C34�+"�,�*�0<3�>=AB064�E8B78<�
B74�+<8B43�"8<63=;
� �==3A�E8::�<=@;0::G�14 �

34A>0B2743�E8B78<�� �E=@98<6�30GA�= 5�
@4248D8<6�G=C@�=@34@
� �0::�� E@8B4�=@�50F�5=@�

4F>=@B�>@824A


':40A4�>=AB�B78A�2=C>=<� B=��8)=5B�0B�

*74�&:3�)27==:
� �@44<584:3�� �435=@3�
$"������� +"


*4:�����������
�
�
���0F�������
���
��
�

�4))��41�.-+,6�"�!,-46�
9-6,�)8)4;�14()4�

�&�+#/
������������������



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

�� #� " 
���� � ( - " + ( � & ��� +! � � $ , %

� �� �		

"� +� �  � ( ( " + �

1��


3A?L� D PMK� �������� $0)� ] �

3GKSJ?RC�'PCW�3A?JC�] �

)&&���0P GLRCP �QSNNMP R �] �

0MUCP DSJ � )K?EC�%BG R �QM D RU?PC�] �

#PMN
�ASR
 � N?QRC
 �K?ELG DW 
 � CBG R �] �

XMMK
� D J GN
 � GLTCPR 
 ���K?LW�KMPC�

DC?RSPCQ

] � #MKN?AR � FGEF� QNCCB�B P G U

] � 2COSG PCQ�!KGE?�RM� @C���N70�CB�DMP
Q GKNJC� GLRCPL?J � D G R R G LE

! J J � R P ? B C � K ? P I Q �? A I L M U J R C R D R N =

[���

7C�F?TC�KMTCB�RM� J?PECP �NPCKGQCQ� �4FGQ�

UG J J � FCJN� N PMBSA R GML � ?LB� ? J J MU� SQ� RM�

DS J D G J � MPBCPQ� CTCL� D?QRCP � RF?L� @CDMPC� � )L�

?BBG R GML� RM� ?L� GKNPMTCB� K?G J � MPBCP �

QCPTGAC
 � UC� LMU� NPMTGBC� ?� QFMUPMMK�

UFCPC� NCPQML?J � A?J JCPQ� ?PC�UCJAMKC�

������
� � � ����
 �����
5LG R ���2?G J RML�2M?B�7M@SPL � 2M?B� )LBSQR �PG?J �%Q�3DRC�+CKNQRML� "CBDMPB�-+����0.�

4CJ� �� �� �� � � � � � � &?V� � � 	 � �� � � � � �
#� �

3NCAGDGA? RGMLQ�?PC�QS@ HCAR�RM�AF?LEC�U GRFMS R�LMRGAC � � � � � � � 	 � � � � � 	 � � 
 � �� � � �� �
 � � �� �� � � � � � � � � �	 
 � � � �

/SP�LCUCQR �BP GTC� LMU�F?Q�RFC� NMUCP DS J � "J G RX�#MNGCP �"5),4�)7(�

*SQR � JMMI�?R�RFC�DC?RSPCQ� ���

] � (GEF�QNCA���+�&JMNNW�$PGTC� �� ] � "JGRX�F?PBU?PC�AMNGCP�@SGJRG(G		QUGRAF?@JC


] � 0AUCP�#MKNSR GLE�!LR G �#J G AI�DC?RSPC� ] � 6G PSQ�@JMAICP �@SG J R �GL� 	QT-RRAF?@JC


!J J � RFGQ�DMP �ML�JW�1	����� GLA�6!4

� 9 6 @ F � � : 6 4 .

"?AI�SN�WMSP �BGQIQ�?R� J G EF RL GLE� QNCCB

#MNGCQ�D PMK�RFC� GLRCPL?J � RM�RFC� CVRCPL?J �
BP G TC

"?AIQ�SN�?L�!KGE?�B G Q I G L ? �PMSLB����
QCAMLBQ

"?AIQ�SN�MRFCP �D MPK? R �BGQIQ�	!R?P G 
 �0#


#MNGCQ� SN�RM�RFPCC� CVRCPL?J � BP G TCQ� ?R�
MLAC

3R�MNQ�!,,�CVRCPL?J � BP G TCQ� D PMK�AJ GAIGLE

#MLR?GLQ�!LR G � T G P SQ �QU G R A F �� ��NPCTCLRQ�
T G PSQCQ�D PMK� @CGLE�UP G R RCL �RM�RFC�
@MMR@ JMAI

7MPIQ� ML�!KGE?� ����MP������ [��

] � !KGE?����� )LRCPL?J � F?PB� BP GTC

] � ��-"�D MPK?R RCB

] � ���(?PB� BP GTC

] � (GEF� OS?J G R W � )#$� GLRCP D?AC�

�̂ 3GKNJC�N JSE� GL� D G R R G LE

���

� � � ) 0 " + � � + $ / "

] � )QMJ?R GLE� ML� MD D �QUG RAF

] � 4FPS � NM P R �DMP �B?GQW�AF?GLGLE

] � .M�?LLMW GLE� AJ GAI�UFCL�BP GTC� GQ�
CKNRW

] � ���KMLRF�U?P P?LRW

4FC�MLJW �BP GTC�U G R F �!L R G � A J G A I � �
"CU?PC�MD� GKG R ?R G MLQ

�
�-"�%VN?LQGML� "M?PB

] � 0JSEQ�C?QG JW� GLRM�WMSP �!DDJGIE?

] � 	IGAIQR?P R � ���� ?LB� ?@MTC



] � 3GKNJC� GLRCPL?J � D G R R G LE

�� &SJ JW�AMKN?R G@ JC �UG RF � � � � D G R R C P �
! ELSQ �� ?LB� �-"�#FGN�2!-

���+�2!-�#?PB�U G RFMS R �AJ���[JJ�� [���

���+�2!-�#?PB�UG RF� AJMAI�d� 1��

������ & $' & $( " ���+!� �+$/"

!����2CNJ?ACKCLR � )LRCPL?J � $PGTC� [���

!���� )LRCPL?J �!LR G �#J G AI�@M?PB� [����

$S?J� �����$PGTC�UG RF � NMUCP �QSNNJW
[�����


