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4GD� RB@MMDQ�NEEDQR� ENTQ�RB@MMHMF�
LNCDR�� SDWS�� FQDXRB@KD�� BNKNTQ�
G@KESNMD� @MC� BNKNTQ�� )L@FDR� @QD�
RB@MMDC� HM� TO�SN������BNKNTQR�� .NSD�
SG@S�@KSGNTFG�SGD� HL@FDR�B@M� AD�
CHROK@XDC� HM� (!-� LNCD��VHSG� SGD�
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]��������VHSG� @� BNUDQ�CHRJ�

"TX� HS�� XNT� JMNV� HS�L@JDR�
RDQHNTR� RDMRD�

�-)'�+���#/�
)E�XNTgUD�ANTFGS�SGHR� HRRTD� NE��C?=7�/>EFF;H�@R� RNNM� @R� HS�
GHS�SGD� RSQDDSR�� SGDM�XNTgKK� RSHKK� AD� HM�SHLD�SN�FDS�XNTQRDKE�
CNVM� SN� %@QKR�#NTQS�ENQ�SGD� &TSTQD� %MSDQS@HMLDMS�3GNV��
HMBNQONQ@SHMF�SGD�7NQKC�/E�#NLLNCNQD�

2TMMHMF�EQNL�.NUDLADQ���SN���� SGD� RGNV�OQNLHRDR� SN�
AD�SGD� AHFFDRS�NE�HSR� JHMC�ENQ�XD@QR�� )S�VHKK� AD� CDUNSDC�SN�
DUDQX�@RODBS�NE�DKDBSQNMHB� DMSDQS@HMLDMS�� HMBKTCHMF�!LHF@�
OQNCTBSHUHSX�RNESV@QD��F@LDR�� .HMSDMCN�@MC�3DF@�
BNMRNKDR�� &TQSGDQ�@SSQ@BSHNMR� HMBKTCD�@� GTFD�UHCDN�V@KK�
@MC� SGD� EHM@KR� NE�SGD� .@SHNM@K� #NLOTSDQ�'@LDR�
#G@LOHNMRGHOR�� SN� AD�RGNVM�NM� )46gR�ENQSGBNLHMF�"@C�
HMEKTDMBD�46�OQNFQ@LLD�

4GD� 2@CHN�/MD� 2N@C3GNV�VHKK� AD� OQDRDMS�SGQNTFGNTS�
SGD� RGNV�� @MC�!CQH@M�*TRSD�VHKK� AD� AQN@CB@RSHMF� KHUD�EQNL�
SGD� RGNV�NM�3@STQC@X�
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.ICRODEAL� IS�TO� LAUNCH� A����BIT�STEREO�SAMPLER�FOR�THE�
INCREDIBLE�PRICE�OF�_�������

$LARITY����CONTAINS�TWO� ANALOG�TO�DIGITAL�DIGITAL� TO�
ANALOG�CONVERTERS�TO� PROVIDE�STEREO� SAMPLING�AND�
PLAYBACK�AT�UP�TO�����,)Z��"S�WELL� AS�HAVING�THE�FACILITY�
TO�OUTPUT�SOUND� TO�AN�AMPLIFIER�OR�MIXER
� THE�PACKAGE�
INCLUDES�A�FACILITY�TO�REPLAY�SAMPLES�THROUGH�THE�"MIGAjS�
STANDARD� AUDIO�HARDWARE
� BUT�USING�ADVANCED�
MATHEMATICAL�TECHNIQUES�TO�GIVE�A� RESOLUTION�OF����BITS��"�
.*%*� INTERFACE� IS�ALSO� INCLUDED�ON�THE�CARTRIDGE�

5HE�SOFTWARE�PROVIDED� INCLUDES�ALL�OF�THE�STANDARD

SAMPLE�EDITING�FUNCTIONS�� *N�ADDITION
� SOPHISTICATED�
OPERATIONS�SUCH�AS�DIGITAL� FILTERING
� 'OURIER�ANALYSIS� AND�
RE�SYNTHESISING�OF�SAMPLES�TO�ALTERNATE�FREQUENCIES�ARE�
ALSO�POSSIBLE��1OSSIBLE� REAL�TIME�EFFECTS� INCLUDE�ECHO
�
FLANGE
� REVERB
� CHORUS�AND�DISTORTION��5HE� INPUT�SAMPLES�
CAN�BE�MONITORED�WITH�THE�SOFTWARES�76�METERS
�
OSCILLOSCOPES�OR�'AST�'OURIER�5RANSFORM�DISPLAYS��"�
SIMPLE�ONE�TRACK�SAMPLE�SEQUENCER� IS� ALSO�PROVIDED
� AS�
IS�THE�FACILITY�TO�USE�THE�"MIGA�AS�A�MULTIVOICE�.*%*�
KEYBOARD�EMULATOR��$LARITY����WILL�COST�_�������FROM�
.ICRODEAL�e������������

/OMB�I@�/�*
5WO�COMPANIES�HAVE�RELEASED� 3".�CARDS�
FOR�THE�"����S�CREDIT�CARD�SLOT
� BOTH�
CLAIMING�TO�BE�THE�FIRST�TO�DO�SO�

5HE�$ALIBRA
� FROM�5AURUS�%ISTRIBUTION
� IS�
AVAILABLE� IN�TWO�SIZES�� �.B�AND��.B�� #OTH�
WILL�FIT� IN�THE�1$.$*"�SLOT�OF�THE�"����OR�
"�����TO� INCREASE�THE�MACHINEjS� 'AST�3".�
CAPACITY��5AURUS�%ISTRIBUTION� IS� PLANNING�
FURTHER�1$.$*"�CARDS
� INCLUDING�A�
MODEM�FAX�CARD
� AN�&THERNET�ADAPTOR�AND�A�
4$4*�LL� INTERFACE�� 5HE�CARDS�WILL� BE�AVAILBALE�
FROM�MOST�RETAILERS��5AURUS�%ISTRIBUTION�A �
������������

4ILICA�4YSTEMS� IS�TO�MARKET�THE�"MITEK�
1$.$*"�CARDS��"GAIN
� THESE�ARE�AVAILABLE� IN�
EITHER��.B�	FOR�_������
�OR��.B�	FOR�
_������
� PRICES��4ILICA�4YSTEMS�e���������
�����

&(+)!��(+�
2(.+�&('�2

'IRST�SIGHTING�OF�A�1$.$*"�
3".�EXPANSION�FOR�THE�"���

-,4"/��2))"1&+�
�,�/!

1ROMONENT�"MIGA�DEALER�AND�
DEVELOPER�1OWER�$OMPUTING�IS�TO�
LAUNCH� ITS�OWN�BULLETIN� BOARD� SERVICE�

5HE�1OWER�)OUSE�#ULLETIN� #OARD�
4YSTEM�WILL� PROVIDE�A�FREE�SERVICE�TO�
CALLERS
�WITH� PRODUCT� INFORMATION
�
TECHNICAL� DESCRIPTIONS�AND� iWANTEDj�
AND� iFOR�SALEj� SECTIONS�� 1OWER�WILL� ALSO�
BE�PROVIDING�FREE�TECHNICAL� ADVICE�TO�
CALLERS�

"N�OPTIONAL� REGISTRATION� FEE�WILL�
MAKE�USERS�ELIGIBLE�FOR�DISCOUNTS�OF�
BETWEEN���AND�����ON�1OWER�
PRODUCTS��"� LARGE� RANGE�OF�SOFTWARE�
WILL� ALSO�BE�AVAILABLE�FOR�DOWNLOAD�

5HE�1OWER�)OUSE�#ULLETIN� #OARD�
4YSTEM� IS�ON�c ��������������1OWER�
$OMPUTING�S�VOICE� LINE� IS�e������
�������

.ICRO1ACE� IS�TO�SELL�"4%(�S�BRAND� NEW�
GRAPHICS�MORPHING�PACKAGE
�$BEC;�'?HF�

5HE�PACKAGE�CAN�OPERATE�AS�A� STANDd
ALONE� PROGRAM
� OR�BE� INTEGRATED� INTO�
"4%(jS��EG��8C4EG@8AG�'EB98FF<BA4?�
IMAGE�PROCESSING�PACKAGE��"S�WELL� AS�
CREATING�STILL�OR�FULL� MOTION�MORPHS�AND�WARPS
� IT�WILL� MAP�
IMAGES�ON�TO�SPHERES� 	WHICH�MAY�BE� ROTATING

� ROTATE�AND�
TWIST� IMAGES
� AND� RIPPLE�DISTORT� IMAGES�ACCORDING�TO�THE�
RULES�OF�WAVE� INTERFERENCE�� &FFECTS�CAN�BE�CARRIED�OUT�IN�
TWO�MODES�� FAST�OR�HIGH�QUALITY��5HE�PACKAGE� IS�"3EXX

*NCREDIBLE� +8E@<A4GBE���STYLE�EFFECTS�ARE�POSSIBLE�WITH�
"4%(jS�$BEC;�'?HF�PACKAGE
COMPATIBLE
� AND� REQUIRES�8ORKBENCH� ��OR�HIGHER�TO� RUN�

$BEC;�'?HF� IS� AVAILABLE�FOR�_�������FROM�.ICRO1ACE�
e��������������"4%(�C �������������������

),4� ,01�3&!",�#/,*�*& /,!"�)
.ICRODEAL�WILL� SOON� BE� LAUNCHING�7IDEOMASTER
� A� LOW�COST�HARDWARE�AND�
SOFTWARE�VIDEO�SYSTEM�FOR�THE�"MIGA�

7IDEOMASTER�CONTAINS�A�DIGITISER�WHICH�CAN� RECORD�MONOCHROME�QUARTER�
SCREEN� PICTURES�AT�UP�TO����FRAMES�PER�SECOND�DIRECTLY�FROM�A�VIDEO� RECORDER�OR�
CAMERA��$OLOUR�STILLS�CAN�ALSO�BE�DIGITISED
� USING�SUPPLIED�COLOUR�FILTERS�

5HE�PACKAGE�ALSO� INCLUDES� A�SOUND�SAMPLER
� COMPLEMENTED�BY�A�SOUND�
RECORDING�AND�EDITING�PROGRAM�

5HE�WHOLE� LOT�COMES�TOGETHER�IN�7IDEOMASTER�S�SEQUENCING�SOFTWARE
�WITH�
WHICH�VIDEO�CLIPS� AND�SOUNDS�CAN�BE�JOINED�TO�CREATE�SHORT� iMOVIESj ��

7IDEOMASTER�COSTS�_������FROM�.ICRODEAL� c ������������

1/,2�)"�4&1%� )/
5HE�$ENTRAL� -ICENCEWARE�3EGISTER�HAS�
REMOVED�1%�4OFT�FROM� ITS� LIST�OF�
MEMBERS��"NYONE�WHO�HAS�BOUGHT�$-3�
-ICENCEWARE�FROM�1%�4OFT�OF�&SSEX�FOR�
MORE�THAN�THE�FIXED� RATE�� �_�����FOR�
ONE�DISK�PROGRAMS
�_�����FOR�TWO�DISK�
PROGRAMS�AND�_�����FOR�THREE�PROGRAMS�
� � IS� ADVISED�TO�CONTACT�THE� LIBRARY�FOR�A�
REFUND�OF�THE�DIFFERENCE�� /O�MORE�THAN�
��P�SHOULD�BE�CHARGED� FOR�POSTAGE�

/&��$-.,$�/.*,�
!*,�*+�'0$-$*)

;$-�IS�TO�BECOME�THE�EXCLUSIVE�6,�
DISTRIBUTOR�FOR�0PAL7ISION
� THE����BIT�
GRAPHICS�SYSTEM� REVIEWED�ON� PAGE�
���OF�THIS�MONTHjS� ISSUE�

;$-�WILL� BE�SELLING�THE�BOARD
�
ALONG�WITH�&C4?'4<AG	� &C4?�'E8F8AGF	�
&C4?��BG>8L�AND�"<A:�&9�"4E4G8�FOR�
_��������;$-�A �������������

1*,�1*,.#
/+��. 

7ERSION� ��OF�%IGITA� *NTERNATIONAL�S�
.BE7JBEG;� IS� READY�FOR�LAUNCH�

5HE�WORD� PROCESSOR�OFFERS�MANY�
IMPROVEMENTS�OVER�ITS�PREDECESSOR
�
INCLUDING�THE�FACILITY�TO�PRINT�AT�THE�
HIGHEST�RESOLUTION�OF�WHICHEVER�
PRINTER�IS�CONNECTED��1RINTING�
OPERATIONS�OVERALL� HAVE�ALSO�BEEN�
SIMPLIFIED
� AND�THE�USER�INTEFACE�AS�
A�WHOLE�HAS�BEEN� IMPROVED�AS�A�
RESULT�OF�RESEARCH�AT�THE�6NIVERSITY�
OF�8ALES�

.BE7JBEG;�� �CAN�SCALE�FONTS�TO�
OVER�����POINTS� IN�SIZE
�AND�COMES�
WITH����"GFA�SCALABLE�FONTS��5HE�
PACKAGE�COSTS�_��������6PGRADES�
FOR�EXISTING�OWNERS�WILL�COST�_�����
�
WHILE�A�TRADE�IN�DEAL� IS�AVAILABLE�TO�
OWNERS�OF�OTHER�WORD�PROCESSORS�FOR�
_������� %IGITA�e��������������5URN�
TO�THE�BACK�PAGE�FOR�A�CHANCE�TO�WIN�
ONE�OF����COPIES�OF�.BE7JBEG;�IN�THIS�
MONTHjS�COMPETITION�

"�( -(�-. ,
(�"�4$) 
'�/)�# �

'UTURE�1UBLISHING�	THE�MAKERS�OF�THE�
LOVELY��@<:4�*;BCC8E�� IS�TO� LAUNCH�A�
MAGAZINE�TO�TIE� IN�WITH�THE� POPULAR�
(AMES.ASTER�57�PROGRAMME�

5HE�MAGAZINE
�CALLED� SIMPLY�
(AMES.ASTER
�WILL� DEAL�WITH�GAMES�
FOR�THE�"MIGA
� 1$
�4EGA�AND�
/INTENDO�MACHINES
� AND�WILL� INCLUDE�
A�$ONSOLETATION�;ONE�HOSTED�BY�
1ATRICK�.OORE�

5HE�FIRST�ISSUE�WILL� BE�ON� SALE�
%ECEMBER���FOR�_����
� AND�WILL�
INCLUDE� A�FREE�TIPS�BOOK�MOUNTED�ON�
THE�COVER�

��	��� �	���
'DK:B7:G� �
���-=:��JIJG:�
�CI:GI6>CB:CI�,=DL�� ��&#'�
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PLAYFIELDS
� EACH�WITH� A�MAXIMUM�OF�
���COLOURS�

0N�THE�SOFTWARE�SIDE
� THE�"�����
COMES�WITH�"MIGA%04�3ELEASE���� �
THE�COLLECTIVE�NAME�FOR�THE� LATEST�
VERSIONS�OF�8ORKBENCH�AND

$OMMODORE�S� REVAMPED�"MIGA� RANGE�NOW�CONSISTS�OF�FOUR�MACHINES��8HILE� THE�FUTURE�FOR�THE�"���
� "�����AND�"�����
IS�ASSURED
� DOUBTS�HANG�OVER�THE�"������ $OULD�YET�ANOTHER�NEW�"MIGA��� PERHAPS�THE�"�������BE�WAITING �TO � REPLACE� IT �
.EANWHILE
� THE �"����� REPRESENTS� THE� LEADING�EDGE�OF�AFFORDABLE�"MIGA� POWER���OUTPERFORM ING�AN�"����NEARLY� FOURFOLD

%�1�!,"0�1%"� &+!201/6�1%&+(�� 
��*&$��0%,--"/��0(0�1%"� -"

5HE�MID�RANGE�MACHINE� LONG�
EXPECTED�TO � F ILL� THE�POWER�GAP�
BETWEEN�THE�"����AND�"�����HAS�
FINALLY�ARRIVED� IN� THE�FORM�OF�THE�
"MIGA�"�����

3ECEIVING�ITS�FIRST�PUBLIC�
UNVEILING�AT�-ONDON�S�'UTURE�
&NTERTAINMENT�4HOW�ON� /OVEMBER�
�TH
�THE� NEW�MACHINE�WOWED�
SHOWGOERS�WITH� ITS� IMPRESSIVE�
GRAPHICS�CAPABILITIES�AND�SPEED�

5HE�"�����WILL� INITIALLY�GO�ON�
SALE�AT�THE� INCREDIBLY� LOW�PRICE�
OF�_������
� CAUSING�A�CERTAIN�
AMOUNT�OF�CONFLICT�WITH�THE�"����
$HRISTMAS�BUNDLE
� CURRENTLY�PRICED�
AT�_����

"S�WITH�THE�"���
� A�VERSION� OF�
THE�"�����WITH�A�BUILT� IN� HARD�DISK�
IS� ALSO�EXPECTED� FOR�AROUND�AN�EXTRA�
� ��� �

��+$0�-"/��2 (
8HAT�YOU�GET�FOR�THIS�MONEY� IS�
CERTAINLY� IMPRESSIVE��5HE�MACHINEjS�
CASING� IS�SIMILAR�TO�THAT�OF�THE�"���
�
BUT�DEEPER�AND�WITH� A� NUMERIC�
KEYPAD�

5HE�CENTRAL� PROCESSOR�IS�
.OTOROLAjS������� RUNNING�AT�
�����.)Z�AND�A�1$.$*"�SLOT�IS�
INCLUDED�MAKING�THE�MACHINE�
COMPATIBLE�WITH� PERIPHERALS�FOR�THE�
"����AND�EVEN� PERIPHERALS�FOR�
COMPUTERS�FROM�OTHER�
MANUFACTURERS��5HERE� IS�ALSO�A�SLOT�
FOR�USERS�TO�EASILY�UPGRADE�TO�FASTER�
PROCESSORS�AT�A� LATER�DATE��
%ISAPPOINTINGLY
� A�SINGLE����,�
FLOPPY�DRIVE� IS�ALSO� PROVIDED�AS

&+
&+&1&�)�0%, (0
k8OW�� #RILLIANT
� ISNjT � IT � *� MUST�BUY�
ONE�� *T�SOUNDS� LIKE�THE�MACHINE�WEjVE�
ALL�BEEN�WAITING�FOR�l
� �.ARK�4MIDDY
�"MIGA�DEVELOPER

k *jM�BUYING�ONE�THE�DAY�THEYjRE�
RELEASED�� *T�MAKES�UP�FOR�ALL�THE�SILLY�
THINGS�$OMMODORE�DID�WITH�THE�
"������� � �+OLYON�3ALPH
�$%57�
DEVELOPER

 �21&,20�,-1&*&0*�
k <ALONG�WITH�THE�"����AND�THE�"����>�
THESE�PRODUCT�ANNOUNCEMENTS�
EXEMPLIFY�$OMMODOREjS�CONTINUED�
COMMITMENT�TO�OFFER�COMPUTERS�WITH�
PROBABLY�THE� BEST�PRICE�PERFORMANCE

STANDARD
� BUT� IT� IS�EXPECTED�
$OMMDORE�WILL� INTRODUCE�THE�HIGH�
CAPACITY�����.B�FLOPPY�DRIVES�AT�A�
LATER�DATE�

"S�WITH� ALL�"MIGAS
�MUCH�OF�THE�
MACHINE�S�HEAVY�DUTY�WORK�WILL� BE�
DONE�BY� ITS�GRAPHICS�PROCESSORS�� *N�
THE�CASE�OF�THE�"�����THESE�ARE�
PROVIDED�BY�THE�"DVANCED�(RAPHICS�
"RCHITECTURE�CHIP�SET
�WHICH� SO�
RECENTLY�MADE� ITS�DEBUT� IN� THE�
"������5HE�"("�IS� BACKWARDS��
COMPATIBLE�WITH�THE�EARLIER

COLOURS� IS�MADE�AVAILABLE�BY�THE�
"("
� UP�TO����
����OF�WHICH�MAY�
BE�DISPLAYED�ON�SCREEN�AT�ONCE� IN�
)".���MODE��5HIS�MODE
� AVAILABLE�
IN�ANY�RESOLUTION
� BRINGS�WITH� IT�A�
CERTAIN� AMOUNT�OF�COLOUR�FRINGING
�
BUT�THIS� IS�FAR� LESS�NOTICEABLE�THAN� IN�
THE�"MIGA�S�STANDARD� )".�MODE�
BECAUSE�OF�THE� USE�OF����BASE�
COLOURS� RATHER�THAN�THE�ORDINARY����

)ARDWARE�SPRITES�HAVE�ALSO�BEEN�
IMPROVED��5HEIR�RESOLUTION� IS�NOW�
INDEPENDENT�OF�THE�SCREEN� ON�WHICH

,ICKSTART��5HE�NEW�OPERATING�SYSTEM�
OFFERS�SEVERAL� ADVANTAGES�OVER�
8ORKBENCH� ����
� INCLUDING�THE�
ABILITY�TO�DIRECTLY�ACCESS�.4�%04�
FORMATTED�FLOPPY�DISKS�AND� HARD�
DRIVES
� A�1OST4CRIPT�PRINTER�DRIVER�
AND�FOREIGN� LANGUAGE�SUPPORT�� *T�ALSO�
PROVIDES�FULL� SUPPORT�FOR�THE�NEW�
SCREEN�MODES�OF�THE�"("�CHIP�SET�

$OMMODORE�HOPES�TO�HAVE
��
����"����S� IN� RETAIL� CHANNELS�
BY�$HRISTMAS��4O�YOU� SHOULD� BE�ABLE�
TO�BUY�ONE� RIGHT�NOW�

&NHANCED�$HIP�4ET�AS�FOUND� IN�THE�
"����1LUS�AND�"����

+"4�0 /""+�*,!"0
*N�ADDITION�TO�ALL�OF�THE�&$4jS�
FACILITIES
� THE�"("�ALSO�PROVIDES�A�
NUMBER�OF�NEW�SCREEN�MODES��
4CREEN� RESOLUTIONS�ARE�NOW�USER��
DEFINABLE
� RANGING�FROM����X����TO�
����X����PIXELS� IN� SIZE��5HE�USE�OF�
OVERSCAN�MAKES�HIGHER�RESOLUTIONS�
POSSIBLE��"�PALETTE�OF������MILLION

THEY�ARE�DISPLAYED
� AND�THEIR�
MAXIMUM�WIDTH�HAS�BEEN� INCREASED�
TO�UP�TO����PIXELS�

)ARDWARE�SCROLLING�HAS�ALSO�
BEEN�BEEFED�UP�� �SCREENS�CAN�NOW�
BE�MOVED� IN�ANY�DIRECTION� IN�A�
FRACTION�OF�A� PIXEL� INCREMENTS��
.ULTIPLE�PLAYFIELD� ABILITIES�� �AS�USED�
IN�GAMES�SUCH�AS��%$ �� ����
	�����%��TO�CREATE� PARALLAX�
SCROLLING�EFFECTS�� �HAVE�BEEN�
ENHANCED�TO�PROVIDE�UP�TO�TWO

#&))&+$�1%"�3� 22*
5HE�THINKING�BEHIND�THE� LAUNCH�OF�
THE� NEW�MACHINE� IS� PRETTY�
STRAIGHFORWARD��8ITH�THE� PHASING�OUT�
OF�THE�"�����AND�"����
� A� LARGE�
GAP�WAS� LEFT�IN�THE�"MIGA� RANGE�
BETWEEN�THE�"����AND�THE�
EXPENSIVE�"�����

5HE�"�����FITS�VERY�NICELY�
BETWEEN�THESE�TWO�MACHINES
� IN�
TERMS�OF�BOTH� PRICE�AND

RATIOS� IN�THE�COMPUTER�INDUSTRY�TODAY�l
� �+AMES�%IONE
� PRESIDENT�AND�GENERAL�
MANAGER�OF�$OMMODORE�64

k *�THINK�THATjS�EXCELLENT�� *TjS�GREAT�
NEWS�FOR�US�� *�THINK�THE�"MIGA�HAS�A�
GOOD�PRODUCT�RANGE
� AND�A�GOOD�
SOFTWARE� BASE�� *TjS�A�ONE�HORSE� RACE�
UNLESS�"TARI�CAN� PULL� IT�AROUND�l
� �+EREMY�3HLLL
� .%
� %IGITA

k'ROM�WHAT�YOU�SAY
� IT jS�GOING�TO�BE�A�
GOOD�SELLER�� *T�SHOULD�BE�GOOD�FOR�
VIDEO�l�� �(RAHAM�,ELLY
�5RILOGIC

*,/"� ,**&1*"+1
�8E�ARE�CONFIDENT�THAT�THESE�PRODUCTS
�
PARTICULARLY�THE�"����
�WILL� KEEP

$OMMODORE�AT�THE�FOREFRONT�OF�
MULTIMEDIA�TECHNOLOGY�AND�ENABLE�US�
TO�CONTINUE�OUR�AGGRESSIVE�PUSH� IN�THE�
MULTIMEDIA�MARKETPLACE�l
� �+AMES�%IONE
�$#.�64

k*F�$OMMODORE�MARKET�AND�ADVERTISE� IT�
RIGHT�THEYjLL�CLEAN�UP��5HIS� IS�A�GREAT�
STEP�FORWARD�FOR�THE�"MIGA�COMMUNITY�
BECAUSE� IT�SHOWS�THAT�$OMMODORE�ARE�
COMMITTED�l� � �5OBY�4IMPSON
�
.ILLENNIUM

k5HIS�MACHINE�SHOULD�REPRESENT�GREAT�
VALUE�FOR�MONEY�FOR�THOSE�WISHING�TO�
DEVELOP�SOFTWARE�ON� LOW�END�"MIGAS��
8E�RE�VERY�PLEASED�THAT�SUCH�A�HIGH�
SPECIFICATION�MACHINE� IS�BEING�MADE

AVAILABLE�AT�SUCH�A� LOW�PRICE�l� %AVID�
-INK
�.%�OF�)I4OFT�

k5HE�NEW�"����� IS�A�STEP�IN�THE� RIGHT�
DIRECTION� AND�CONFIRMS�$OMMODOREjS�
COMMITMENT�TO�THE�"MIGA�RANGE�l�� �
(ARY�"NDERSON
�.%�OF�.ERLIN�&XPRESS

�+!�1%�1�+"4��1�/&�
k5HE�'ALCON�STILL�USES�(&.
�WHICH� IS�
AWFUL
�WHEREAS�THE�"MIGA�HAS�
8ORKBENCH�WITH� ITS�SCALEABLE�FONT�
TECHNOLOGY�AND�SO�FORTH��"T�THAT�PRICE� IT�
ENCOURAGES�ME�TO�CONTINUE�PRODUCING�
HIGH�QUALITY�SOFTWARE� LIKE��%(�-%(*�46�
�+EREMY�3HILL
�.%
�%IGITA

k'ROM�WHAT�*�CAN�GATHER
� *�M�NOT�SURE

�� q
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1%�1�+"4��1�/&
#EING�AN�45�AND�"MIGA�OWNER�*� TRY�
TO�CONSIDER�MYSELF�UNBIASED�� *�
THEREFORE� READ�WITH� INTEREST�YOUR�
COMMENTS�ABOUT�"TARI�S�'ALCON��
2UOTE�� �8HO�S�GOING�TO�DEVELOP�FOR�
IT�THESE�DAYS�WHEN�ALL� THE�MAIN�
SOFTWARE�HOUSES�PULLED�OUT�OF�THE�
45�MARKET�WELL�OVER�A�YEAR�AGO �

%ESPITE�THE�FACT�THAT�THE�VAST�
MAJORITY�OF�SOFTWARE�HOUSES�DO�STILL�
SUPPORT�THE�45
� THERE�HAS�BEEN�A�
VERY�POSITIVE� REACTION�FROM�MAJOR�
COMPANIES�PROMISING�SUPPORT�FOR�
THE�NEW�MACHINE�AND�DEVELOPMENT�
MACHINES�HAVE�BEEN�WITH�THEM�FOR�
QUITE�A�WHILE�NOW�� *NTERESTED�
PARTIES� INCLUDE�THE�#ULLFROGS
�64�
(OLD
�.ICROPROSE
�.IRAGE
�4YSTEM�
4OLUTIONS
�$OMPO
�)ISOFT
�)(4�ETC�

5HE�INDUSTRY�STANDARD�
SEQUENCER
�$U#ASE
� IS�ALREADY�BEING�
REWRITTEN�TO�MAKE�USE�OF�THE�
ADVANCED�AUDIO�FEATURES��0THER�
PACKAGES�BEING�DEVELOPED� INCLUDE�
REALTIME��%�RENDERING
� PHOTO�
RETOUCHING
�VIDEO�TITLING
�GRAPHIC�
EQUALIZATION
� DIRECT�TO�HARD�DRIVE�
RECORDING�SYSTEM
� A�MULTI�EFFECTS�
PROCESSOR
�TRUE�COLOUR�ART�PACKAGES�
ONE�OF�WHICH� IS� RUMOURED�TO�BE�
%ELUXE�1AINT���	A�PACKAGE�VERY�
CLOSE�TO�AN�"MIGA�OWNER�S�HEART�
�

"LL�OF�THE�ADVANTAGES�THE�"MIGA�
HAD�OVER�THE�45�HAVE�BEEN�THOUGHT�
OF�INCLUDING�SOUND
�COLOURS
�
SCROLLING
�OVERSCAN
�GENLOCKING
�
MULTITASKING�ETC���

.ANY�"MIGA�OWNERS�SEEM�TO�BE�
SITTING�VERY�TENTATIVELY�ON�THEIR�
THRONE�JUDGING�BY�THE�WORRIED� LETTERS�
ABOUT�1$S�AND�THE�'ALCON� IN�VARIOUS

"MIGA�MAGS�� *�DON�T�CARE� IF�
$OMMODORE�OR�"TARI�MARKET�THE�
COMPUTER
� *�JUST�WANT�THE�BEST�
COMPUTER�FOR�MY�MONEY�WITH�STATE��
OF�THE�ART�SOFTWARE��%EVELOPMENT�
AND�SUPPORT�FOR�THE�'ALCON� LOOKS�
PRETTY�CERTAIN�AND� IT�S �SET�TO�ADD�A�
NEW�DIMENSION�TO�HOME�COMPUTING�

8ITH�ALL� THIS� IN�MIND� *�M�NOT�
GOING�TO�MISS�OUT�ON�THE�OPPORTUNITY�
OF�BUYING�THE�COMPUTER�OF�THE���S�

4TEPHEN�-ORD�
-ANCS

"TARI�S�NEW�'ALCON���IS�THIS�THE�NEW�
KING�OF�HOME�COMPUTING�OR�THE�NEXT�
WHITE�ELEPHANT�IN�THE� LIVING�ROOM 

-IKE� *� SAID� LAST� ISSUE
� *� THINK�THE�"TARI�
'ALCON� REALLY�IS�AN� INCREDIBLE�DEAL��
#UT
� APART�FROM�THE�MUSIC�SIDE�OF�
THINGS���"TARI�S�SALES� HEARTLAND
�WHY�
WOULD� ANYONE�BUY�ONE �5HE�45�RANGE�
HAS�BEEN�MARGINALISED� IN� ALL�OTHER�
AREAS��"ND�THAT�S�WHY�*� THINK�YOU�
SHOULD�WAIT�AND� SEE�WHAT�SOFTWARE�
ARRIVES� RATHER�THAN� RELY�ON� THE�STATED�
INTENTIONS�TO�DEVELOP�FOR�IT�

/EVERTHELESS
� *� HOPE� IT�SELLS� IN�
DROVES�FOR�THE�SIMPLE�REASON�THAT�IT

MIGHT�SPUR�$OMMODORE�TO� LAUNCH�A�
SOUPED�UP�"MIGA�FOR�THE�SAME�PRICE�

+,4�1%�1�0�/& %
*�M�SORRY
� BUT� *�MUST�TAKE� ISSUE�WITH�
YOUR�EDITORIAL�COMMENTS�TO� LETTERS�
IN�THE�/OVEMBER�ISSUE�OF��@<:4�
*;BCC8E��0N�TWO�SEPARATE�
OCCASIONS�YOU�TOTALLY�MISS�THE�
POINTS� RAISED�BY�THE�AUTHORS� IN�
WHICH�THE�ARGUMENTS�ARE�WELL�PUT�
AND�CONCISE�

*N�YOUR�REPLY�TO�(�)��+ONES�
LETTER
� �0/�5)&�05)&3�)"/%�
�YOU�
STATE� �ALL�COMPUTERS�ARE�MERE�
BOXES�� � �THAT�S�TRUE�ENOUGH�BUT�
THEN�YOU�FOLLOW�THIS�WITH� �IT �S �WHAT�
YOU� RUN�ON�THEM�AND�WHY�WHICH�
MAKES�THE�DIFFERENCE�� �NOT�THE�
PARTICULAR�SPEC�OF�THE�HARDWARE���
6TTER�NONSENSE�

*T�S �COMMON�SENSE�THAT�NEW�
HARDWARE�DEVELOPMENT�MUST� IN�TURN�
LEAD�TO�NEW�SOFTWARE�DEVELOPMENT
� *�
MEAN�THERE�S�ONLY�SO�FAR�THAT�ANY�
DEVELOPER�CAN�PUSH�AN�UNEXPANDED�
"���
�"����OR�EVEN�A� LOW�SPEC�
"�����FOR�THAT�MATTER�AND� IT�S �THIS�
SINGULAR�LACK�OF�DEVELOPMENT�BY�
$OMMODORE�THAT�IS�THE� REAL�CAUSE�OF�
CONCERN�FOR�ANYBODY�THAT�USES�THEIR�
"MIGA�BEYOND�GAMES�� *F�IT �WASN�T�
FOR�THE�ENTERPRISING�THIRD�PARTY�
DEVELOPERS�THEN�THE�"MIGA�AS�A�
SERIOUS�PLATFORM�WOULD�HAVE�DIED�
YEARS�AGO�

*N�A�SECOND�SPATE�OF�UTTER�
NONSENSE�YOU�ARGUE�THAT�YOU� �STILL�
CAN�T�SEE�THE�'ALCON�SELLING�IN�BIG�
NUMBERS�THOUGH���WHO�S�DEVELOPING�
FOR�IT ���.AYBE�MY�UNDERSTANDING�OF�
THE�FICKLE� IMAGE�CONSCIOUS� �:OUF�S��
MENTALITY�AND�BASIC�ECONOMICS� IS�A�
LITTLE �ASTRAY�HERE�"NDY���IF�"TARI�CAN�
SELL�ENOUGH�UNITS�OVER�THE�
$HRISTMAS�PERIOD�THEN�TELL�ME�ONE�
COMPANY�THAT�WON�T�BE�DEVELOPING�
FOR�IT�

/OW� *�M�ALL� FOR�GOOD�EDITORIAL�
COMMENT�BUT�FEEL� BASIC�FACTS�HAVE�
TO�BE�ADMITTED�HERE
� THE�"MIGA�HAS�
REAL�COMPETITION� IN�THE����BIT�ARENA�
FROM�THE�CONSOLES�AND�THE�EVER�
IMPROVING�1$�MARKET
�THE����BIT�WAR�
HAS�STARTED�WITH�BOTH�"TARI�AND�
"CORN�OFF�THE�STARTING�BLOCKS�AND� IN�
THE�SHOPS�WITH�NOTHING�IN�SIGHT�FROM�
$OMMODORE��"ND� IN�THE�ONLY�SERIOUS�
MARKET�TO�TAKE�THE�"MIGA�TO�HEART
�
%57
�BOTH�THE�"PPLE�2UADRA�AND�THE�
/E95�ARE�CAUSING�A�STIR�

5HE� REAL�FACT�HERE� IS�THAT�WHEN�
$OMMODORE�ACQUIRED�THE�"MIGA� IT�
PURCHASED�A�SYSTEM�THAT�IT�DIDN�T�
UNDERSTAND�OR�FOR�THAT�MATTER�REALLY�
WANT�TO
� THE�"MIGA�GAVE�
$OMMODORE�AN�ENTRY�INTO�THE����BIT�
MARKET�AHEAD�OF�"TARI
� AND�WITH� ITS�
SUPERIOR�GRAPHICS�AND�SOUND�
CAPABILITIES�HAS�MANAGED�TO�HOLD�
THAT�POSITION�FOR�THE�PAST�SEVEN�
YEARS
� BUT�NOW�WITH�A�NEW�EMERGING�
���BIT�MARKET�IT� IS�PANICKING�
BECAUSE� IT� REALLY�DOESN�T�HAVE�A�
PRODUCT� READY�TO�COMPLETE�

8HAT�*�WOULD� REALLY�LIKE�TO�SEE�
IS�A�SPLIT� IN�THE�"MIGA� RANGE�WITH�A�
NEW�HIGH�END�SYSTEM� INTRODUCED�TO

TAKE�ADVANTAGE�OF�THE�ALREADY�
CONSIDERABLE� IN�ROADS�MADE�BY�THE�
"�����SYSTEM� IN�%57
� THIS�SYSTEM�
WOULD�FEATURE�0PAL7ISION�GRAPHICS�
SPECIFICATION�OUTPUT�FROM�THE�
MOTHER�BOARD
� A�FULL����BIT�
ARCHITECTURE
� ������$16
�%41�CHIP�
AND�A�NEW�6NIX�BASED�VERSION�OF�
8ORKBENCH�� *F�THIS�MEANS�THAT�
COMPATIBILITY�SUFFERS�THEN� *� FOR�ONE�
THINK�THAT�WOULD� BE�A�PRICE�WORTH�
PAYING�EVEN�TO�THE�POINT�OF�
RENAMING�THE�SYSTEM�AWAY�FROM�THE�
"MIGA�STABLE�

.ICHAEL� -�3OGERS�
-ONDON

*�M�AFRAID� *�M�COMPLETELY�AT�A� LOSS�TO�
UNDERSTAND�BOTH�OF�YOUR�ACCUSATIONS�
OF��UTTER�NONSENSE�� HERE�

'IRSTLY
� THE�BEST�WAY�TO�CHOOSE�A�
MACHINE� RESTS�ON�WHAT�YOU�WANT�TO�
USE�A�MACHINE�FOR���NOT�WHAT�IT�S�GOT�
UNDER�THE�BONNET�� *F�*�WANT�TO�JUST�
PRINT�A� LETTER� *� DON�T�BUY�A�/E95�
WORKSTATION�DO� * � *F�*�WANT�TO� KEEP�A�
CHECK�ON�MY�MONTHLY�OUTGOINGS�
BALANCE� *� DON�T�NEED�A���.)Z�����
1$��:OU�BUY�THE�MACHINE�TO�SUIT�YOUR�
NEEDS�AND�YOUR�POCKET�

4ECONDLY
� IF�THERE�S� HARDLY�ANY�
DEVELOPERS�WORKING�ON�THE� 'ALCON
�
AND�THEREFORE� LITTLE�SOFTWARE�AVAILABLE�
OVER�9MAS
� THEN� IT�S� HARDLY� LIKELY�TO�
SELL� IN� BIG�NUMBERS��0N�THIS� POINT

*�M� PREPARED�TO�WAIT�AND�SEE���BUT�
HEY�� DON�T�START�JUMPING�UP�AND�DOWN�
IN�THE�MEANTIME�

0THERWISE� *� AGREE�WITH� EVERY�
SINGLE� POINT�YOU�MAKE�AFTERWARDS��
&XCEPT�THAT
� AGAIN
�YOU�APPEAR�TO�
FORGET�THAT�NOT�EVERYONE�CAN�AFFORD�
.AC�2UADRAS�AND�/E95�MACHINES�FOR�
DESKTOP�VIDEO�� .E� INCLUDED�

%"�0%,,10��%"�0 ,/"0
*� READ�YOUR�5ALKING�4HOP�SPECIAL�AND�
ACCOMPANYING�LETTER�SECTION� IN�THE�
/OVEMBER�ISSUE�WITH�EXTREME�
INTEREST
� AND� I�D� LIKE�TO�ADD�TO�THE�
DEBATE��$OMMODORE�ARE�IN� REAL�
TROUBLE�NOW
�THEY�VE�BEEN�STABBING�
THEMSELVES� IN�THE�BACK�FOR�YEARS
�
IGNORING�ALL�COMPLAINTS�FROM�
CONCERNED�"MIGA�OWNERS�OVER�THEIR�
SALES�STRATEGY
� AND�NOW�"TARI�ARE�
JUMPING�ON�THE�BLEEDING
� DYING�
CARCASS�OF�THE�$#.�MARKETING�
DEPARTMENT�AND�PROBABLY�LAUGHING�
AT�THE�SAME�TIME�

*�THINK�THE� ROT�SET� IN�WAY�BACK�
WHEN�$OMMODORE�SIMULTANEOUSLY�
RELEASED�THE�"����AND�������
&VERYBODY� LOVED�THE����
�A�BRILLIANT�
MACHINE�BUT�DOES�ANYBODY�
REMEMBER�THE�STUNNED�SILENCE�
CONCERNING�THE�ORIGINAL� ���� �1RICE�
WISE� IT�WAS�PITCHED� IN�AGAINST�THE�
.ACINTOSH�RANGE
� ONCE�YOU�ADDED�
FAIRLY�ESSENTIAL�ADDITIONAL�MEMORY�
AND�A�HARD�DRIVE��%ID� IT�HAVE�THE�
EAGERLY�EXPECTED�������UNDER�ITS�
BONNET �%ID� IT�HELL��)ERE�WAS�A�
COMPUTER�IN�THE�FOUR�FIGURE�PRICE�
BRACKET�WHICH�AMOUNTED�TO�A���.HZ�
������BASED� �BOX��THAT�YOU�HAD�TO�
EXPAND�TO�MAKE�ANY�USE�OF�IT�

N�� � ��
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QUESTION� TO��"MIGA�"NSWERS
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� @@@@@@@

$HIP�MEMORY�AVAILABLE� 	SEE�"7"*-�IN�4HELL
� @@@@@@@@@@@@@@@@@@@@@@@
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@@@@@@@@@@@@@@@@@@@@@
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"CCELERATOR�BOARD�� �A�DEVICE�WHICH�EITHER�INCLUDES�A�CENTRAL� PROCESSOR� LIKE�
THE�"MIGA�S
� OR�A�MORE�ADVANCED�ONE� IN�THE� SAME� RANGE
� BUT�OPERATING�AT�
A�HIGHER�SPEED��"N�ACCELERATOR�IS� USEFUL�FOR�CALCULATION�INTENSIVE�
APPLICATIONS
� SUCH�AS���%�RENDERING�

.*%*�� �.USICAL� *NSTRUMENT�%IGITAL� *NTERFACE� IS�A�STANDARD�DEVISED�BY
ELECTRONIC� INSTRUMENT�MANUFACTURERS
� ALLOWING�A�NUMBER�OF�SYNTHESISERS�
TO�BE�CONTROLLED� BY�A� SINGLE� KEYBOARD�OR�SEQUENCER


3".�� �3ANDOM�"CCESS�.EMORY
� SO�CALLED�BECAUSE�ANY�PART�OF�IT�CAN�BE�
ACCESSED� IMMEDIATELY
� RATHER�THAN�HAVING�TO�SEARCH� THROUGH�FROM�THE�
START�OF�MEMORY�TO�THE�POINT�OF�INTEREST
� 3".� IS�USED�TO�HOLD�PROGRAMS�
WHILE�THEY�ARE�BEING�EXECUTED� AND�TEMPORARY�DATA��5HE�CONTENTS�OF�3".�
ARE� LOST�WHEN�THE�POWER�IS�SWITCHED�OFF�

3".�BUFFER�� �A�TEMPORARY�STORAGE�AREA� PLACED�BETWEEN� A� PROGRAM�SENDING�
DATA�AND� A�DEVICE� RECEIVING� IT�� *T�MEANS�THAT�THE�SENDER�AND� RECEIVER�DO�
NOT�HAVE�TO�BE�WORKING�AT�THE�SAME�SPEED
� AND�THAT�THE�SENDER� ISNjT�TIED�
UP�WAITING�FOR�THE� RECEIVER�TO�FINISH�PROCESSING�THE�DATA� IT�ALREADY�HAS�

4$4*�� �4MALL�COMPUTER�SYSTEMS� INTERFACE� IS�THE� STANDARD�USED�FOR�
CONNECTING�HARD�DRIVES
�$%�30.�DRIVES� AND�TAPE�BACK�UP�UNITS�TO�
COMPUTERS�

$OMPUTER�ART�IS� IN� ITS� INFANCY�� �
NOT�MUCH� PAST�THE�CAVE�PAINTING�
STAGE�REALLY
� IN� TERMS�OF�RELATIVE�
DEVELOPMENT�� 'INE�ART�HAS�A�MUCH�
LONGER�EVOLUTION
� A�DIFFERENT�SET�OF�
HARDWARE�� �HOW�OFTEN�DOES�A�
PAINTBRUSH�CRASH �� �AND�A�DIFFERENT�
SET�OF�AIMS�� .ANY�kGREAT�� ARTISTS�
WERE�CONSIDERED� TO�BE�DREADFUL� IN�
THEIR�OWN� TIMES�

#UT�SERIOUSLY
� *�M� NOT� REALLY�
INTERESTED� IN�ARGUING�ABOUT�GOOD�OR�
BAD� IN�ART�� �ULTIMATELY� ITjS�DOWN�TO�
PERSONAL� CHOICE�AND�THAT�S� ALL
� EVEN�
WITH�THE�BEST� kEDUCATIONl�WEjLL� NEVER�
ALL� AGREE�ABOUT� kTASTEl 
�WHICH� IS�
OFTEN�DICTATED� BY�FINANCIAL
� RATHER�
THAN� ARTISTIC
� CONSIDERATIONS�ANYWAY�

"NYONE� INTERESTED� IN�GETTING� IN�
TOUCH�WITH�4TEPHEN� TO�DISCUSS� HIS�
IDEAS�OR�COMPARE� NOTES�COULD�TRY�
WRITING�TO� HIM�AT����%EEPWELL�$LOSE
�
*SLEWORTH
� .IDDLESEX�� ��

*&00&+$�*&!&
*� USE�MY�"MIGA�
MAINLY�AS�A�.*%*�
SEQUENCER�AND�VERY�
GOOD� IT�IS�TOO�� �

NEARLY��5HE�PROBLEM� IS�THAT�WHEN�
RECEIVING�.*%*�DATA�THE�COMPUTER�
MISSES�THE�ODD�BIT�PRODUCING�A�.*%*�
ERROR�AND� LEAVING�A�NOTE�HANGING�ON�
	NOT�VERY�GOOD�FOR�LIVE�WORK
�� *�DONjT �
THINK�IT� IS�MY�MASTER�KEYBOARD� 	. L��
%���,�
� AS�WHEN�GOING�THRU� THE�
.*%*� INTERFACE�DIRECTLY�TO�A�MODULE
�
IT �S �FINE�� *� ALSO�DONjT �THINK�IT� IS�THE�
SOFTWARE�AS�THE�SAME�PROBLEM�
OCCURS�WITH�BOTH�
+) ��� �AND�
��'+�$��(��$�4

.�,EALY
�
&DGBASTON

*� SUSPECT�YOU�ARE� RIGHT� IN� THINKING�
THAT�THIS� PROBLEM� ISNjT �CONNECTED�
WITH�YOUR�KEYBOARD�OR�SOUND�MODULES�
AND� *�M�SURE�THAT�MORE�
EXPERIMENTATION�WILL� EVENTUALLY�SOLVE

THE�PROBLEM�� %OES�THE�ERROR�OCCUR� IN�
REAL� TIME
� IE�WHEN�YOU�ARE�ECHOING�
DATA� BACK�TO�THE� SOUND�MODULES�AS�
YOU� PLAY
� OR�IS� IT�RESTRICTED� TO�TIMES�
WHEN�YOU� REPLAY�SEQUENCES�THAT�YOU�
HAVE�PREVIOUSLY� RECORDED � *F�IT�DOES�
OCCUR� IN� THE� LATTER�CASE
� IS�THE�ERROR�
REPEATABLE�� �DOES�THE� F4@8�ABG8�GET�
STUCK � *S�THE� PROBLEM�MORE�PREVALENT�
WHEN�YOU� ARE� REPLAYING� LOTS�OF�TRACKS
�
IE� HAVE�A� LOT�OF�.*%*� DATA� FLOWING�
DOWN�THE� LINE � *F�IT� IS�THEN� THIS�MIGHT�
SUGGEST�THAT�THE�FAULT� IS�DUE�TO� �.*%*�
CLOGGINGj �

*� ASSUME�YOUjVE�CHECKED� ALL�YOUR�
LEADS�CONNECTIONS�� 1OSSIBLY�THERE�
MAY�BE�A�FAULT�WITH�THE�"MIGAjS�
SERIAL� PORT�BUT�TO�BE�HONEST�*� DOUBT�
IT��5HE�FACT�THAT�THE� INTERFACE�WORKS�
0,�WHEN� LINKING�YOUR�SYNTH� TO�A�
SOUND�MODULE�DOESNjT�NECESSARILY�
MEAN�THAT�IT�WILL� BE�WORKING�FINE�
WHEN�A� LOT�OF�DATA� IS�BEING�PUMPED�
THROUGH� IT�AND
� AT�THE�MOMENT
� *�
MUST�ADMIT�THAT� IT� IS�THE�.*%*�
INTERFACE� *� SUSPECT�� .Y�NEXT�STEP�
WOULD� BE�TO�BORROW�ANOTHER� INTERFACE�
	PREFERABLY�NOT�THE� SAME�MAKE
� AND�
CHECK�YOUR�SYSTEM� USING�THAT�����

4,/(�4%&)"�-/&+1&+$
*� AM�FED�UP�WAITING�
FOR�PRINTOUTS�FROM�MY�
4TAR�-$����AND�WOULD�
LIKE�TO�CONTINUE�

WORKING�IN��(%��)) %$�"������WHILE�
IT� IS�PRINTING�� *S�THERE�A�SOFTWARE�
PRINTER�BUFFER�FOR�USE�WITH�
�(%��)) %$�"����� �*� AM�SURE�THIS�
WOULD�BE�A� RELATIVELY�SIMPLE�TASK�
CONSIDERING�THE�DEVICE�BASED�NATURE�
OF�THE�"MIGA�

3OBERT�3EAD�
4UNBURY�ON�5HAMES�

.IDDX

:ES�THERE� IS�� *TjS�CALLED�$.%�AND� IT�S�
IN� THE�6TILITIES�DRAWER�ON�YOUR�
8ORKBENCH� ����DISK
� OR� IN� THE�5OOLS

DRAWER�ON�8ORKBENCH������
$.%� REDIRECTS� PRINTER�OUTPUT�

FROM�THE�135�� DEVICE�TO�A�FILE
� EITHER�
ON�DISK�OR� IN� 3".��5O�USE� IT�YOU�
WOULD� DOUBLE�CLICK�THE�$.%� ICON
�
AFTER�WHICH� THE�VERY�NEXT�THING�YOU�
PRINT�GETS� SENT�	BY�DEFAULT
�TO�
k3".�$.%@'ILEl �� *F�YOU�WANT�TO�
CHANGE�THE�DEVICE� AND�OR�FILENAME
�
THEN�ALTER�THE� ICONjS� k '*-&�l�5OOL�
5YPE�TO� REFLECT�THE�DEVICE�AND�
FILENAME�YOU� REQUIRE�� �CHANGE� IT�TO�
k '*-&�%'0�11AGE4POOLl� FOR�EXAMPLE
�
TO�SAVE�THE�FILE�UNDER�THE� NAME�
k11AGE4POOLl�ON�TO�A�DISK� IN� THE�
INTERNAL� DRIVE� 	%'0�
�

$.%�CAN� ALSO�BE�USED�FROM�THE�
COMMAND� LINE�� TYPE�$.%�)&-1�FOR�A�
BRIEF�RUN�DOWN�ON� THE�SYNTAX�AND�
OPTIONS�THAT�CAN�BE�SPECIFIED�

"FTER�THE�FILE� HAS� BEEN� SAVED� TO�
DISK�OR�3".
� YOU� NEED�TO�USE�THE�
$OPY�COMMAND�TO�SEND�THE�FILE�TO�
THE�PRINTER
�VIA�THE� PARALLEL� DEVICE�
1"3�
� NOT�THE�135�� PRINTER�DEVICE�� 4O�
THE�COMMAND�WOULD� LOOK�SOMETHING�
LIKE� ���

 JKT� /�*� *!;#DG@� 1,� -�/�

"ND�WHILE�THE�$OPY�COMMAND� IS�
PRINTING�YOUR�PAGE�OR�PAGES
�YOU� CAN�
GO�BACK�TO�'EB98FF<BA4?�'4:8�AND�
CONTINUE�WORKING�

,EEP� IN�MIND� THAT�YOUjLL� NEED� A�
FAIR�AMOUNT�OF�SPARE�M�MORY�IF�YOU�
ARE�GOING�TO� SPOOL� TO�3".�
� AND�THAT�
THE� iPRINTERj� FILE�FOR�SOME�PAGES�OR�
DOCUMENTS�MAY�BE� LARGER�THAN�CAN�FIT�
ON� TO�A�FLOPPY�� *� SEE�YOUjVE�GOT��.B�
AT�THE�MOMENT
� *jD� RECOMMEND�AT�
LEAST��.B�MORE�� ��

51�!/&3"0�
*�CURRENTLY�HAVE�A�
��.B�4$4*�DRIVE�
FITTED� IN�MY�"����� *S�
IT�POSSIBLE�TO�CHANGE�

THIS�FOR�AN�95�DRIVE�AND�THEN�DAISY�
CHAIN�THE�4$4*�DRIVE�ON � 	4PEED� IS�
NOT�OF�PARTICULAR�IMPORTANCE�AS�
MOST�STUFF�W ILL� BE�CRUNCHED
��8HAT�
TYPE�OF�95�DRIVES�ARE�USABLE� IN�THE�
�����.B�RANGE�	*%& �.'. 
�� *�
THINK� IT jS�POSSIBLE�TO�SET�A�DELAY�ON�
A�4$4*�DRIVE�SO�THAT�TWO�DRIVES�
DONjT �POWER�UP�AT�THE�SAME�TIME�� *F�
THIS� IS�SO
� CAN�TWO�DRIVES�BE�WIRED�
TO�THE�SAME�146� 	AS�POWER�NEEDED�
AFTER�POWER�UP�SHOULD�BE�MINIMAL
 
*� READ� IN�A�1%�MAG�SOMEWHERE�THAT�
IT� IS� POSSIBLE�TO� INCREASE�THE�
MEMORY�CAPACITY� IN�AN�"����BEYOND�
THE��.B� LIMIT�� 5HE�ARTICLE�
MENTIONED�THAT�THE�BOARD� HAS�TO�BE�
A� iSERIES� **j� BUT�MENTIONED�NOTHING�
ABOUT�THE�CHIPS�
A
� *S�THE�ABOVE�CORRECT 
B
� )OW�DO�YOU�SPOT�A� iSERIES� **j�
BOARD 
C
�8HAT�TYPE�OF�CHIPS�ARE�NEEDED 

$OLIN�4MITH�
%ENNY�

4TIRLINGSHIRE

*TjS� POSSIBLE
� BUT�NOT�WORTH�WHILE��
$OMMODORE�STOPPED�USING�95�DRIVES

�� ��
����	������B �
�����OM�B ���������� NVVO

BECAUSE�4$4*� DRIVES� ARE� NOW�
CHEAPER�THAN�95�DRIVES�� .OST�95�*%&�
DRIVES�WE�HAVE�TRIED�DO�NOT�WORK�
PROPERLY�IN�THE�"����� THERE�ARE�NO�
SUCH� PROBLEMS�WITH�4$4*� DRIVES�� *�
WOULD� SUGGEST�GETTING�AN�EXTERNAL�
4$4*�DRIVE�AND� LEAVING�THE�4$4*� DRIVE�
THAT�YOU� HAVE� IN� THE�"����

"S�FAR�AS� *� KNOW�YOU� CAN�T�FIT�
MORE�THAN� �.B�OF� 3".� INSIDE�THE�
"����� ��

&+� -/&+1�
�#�01
*�AM�CONSIDERING�
INVESTING�IN�A�NEW�
PRINTER�AND�ALSO�AN�
ACCELERATOR�CARD�� *�

WOULD�THEREFORE�APPRECIATE�YOUR�
HELP� IN�MAKING�THE�RIGHT�BUYING�
DECISION�

0N�THE�PRINTER�FRONT� *� HAVE�ONLY�
BEEN�ABLE�TO� LOOK�AT� REVIEWS� IN�A�
RIVAL�MAGAZINE�AND�WOULD�THEREFORE�
PREFER�YOUR�OPINION�ON�MY�
SELECTIONS��5HESE�ARE�THE�$ANON�
#+*0EX�AND�THE�)1�%ESK+ET������
5HE�DIFFERENCE�BETWEEN�THESE�TWO�
PRINTERS�WORKS�OUT�AT�AROUND�_���
AND� *�WOULD� LIKE�TO�KNOW�WHICH�ONE�
YOU�CONSIDER�TO�BE�THE�BETTER�BET��
)OW�DO�THE�TWO�PRINTERS�COMPARE� IN�
TERMS�OF�AVAILABILITY�OF�PRINTER�
DRIVERS
�QUALITY
�SPEED�AND�
MAINTENANCE�COSTS � *S�THE�)1�REALLY�
ONLY�A�%51�PRINTER�OR� IS� IT�WORTH�
PAYING�THE�EXTRA�CASH� FOR�THE�USES�
THAT� *�WILL� BE�PUTTING�IT�TO�� �NAMELY�
LETTER�WRITING
� $7S
� LISTINGS�ETC 

.Y�SECOND�CONCERN� IS�OVER�
ACCELERATORS�AND�THE�ANTICIPATED�
NEW�RANGE�OF�"MIGA�COMPUTERS�� *�
INTEND�TO�BUY�A�44-�"�����WITH�A�
��.)Z�������AND��.B�OF����BIT�
3".�� *� AM�WONDERING�WHETHER�*�
SHOULD�BUY�THIS�NOW�OR�PUT�THE�
MONEY�TOWARDS�AN�"����WITH�A�
������� *F�*� BUY�THE�ACCELERATOR
�
WOULD� IT�BE�COMPATIBLE�WITH� THE�NEW�
������BASED�"MIGA�ASSUMING�*�
UPGRADED�THE�,ICKSTART�ETC � *� KNOW�
THAT� IT� IS�UNLIKELY�THAT�YOU�CAN�
ANSWER�THIS�QUESTION�NOW
� BUT� *jD�
APPRECIATE�YOUR�THOUGHTS�ON�THE�
MATTER�

8HILST� *�M�ON�THE�SUBJECT�OF�THE�
NEW�MACHINES
�WILL�THE�NEW�"����
HAVE�AN�"����LIKE�BUS�CONNECTOR�OR�
AN�"����30.�CARD�SLOT � *F�
$OMMODORE�GO�FOR�THE�30.�CARD�
SLOT
�THIS�WILL�MEAN�THAT� *�W ILL� HAVE�
TO�SELL�MY�HARD�DRIVE�� 1LEASE�HELP�

%AVID�.C(UIRE�
$UMBERNAULD�

(LASGOW

5HE�MOST�POPULAR�"MIGA�PRINTERS�
COME� IN� BASICALLY�THREE� FLAVOURS�� �DOT�
MATRIX�	��AND����PIN

� INKJETS�	AND�
#UBBLEJETS
�AND�EXPENSIVE� LASERS�
5HE�TWO� PRINTERS�THAT�YOU�MENTIONED�
ARE�ACTUALLY�INKJETS�WHICH
� IN�MY�
OPINION
� ARE�THE�BEST�OF�THE�THREE� IN�
TERMS�OF�PRINT�QUALITY�AND�VALUE�FOR�
MONEY�� )AVING�JUST�COMPLETED�A�VERY�
COMPREHENSIVE� ROUND� UP�OF�PRINTERS�
FOR��@<:4�*;BCC8E�F�SISTER�MAGAZINE�
�@<:4��BE@4G	� IT�CAME�AS�QUITE�A
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"SSEMBLER�� �A�PROGRAM�WHICH�CONVERTS�AN�ASSEMBLY� LANGUAGE�PROGRAM�
WRITTEN� IN�WORDS�	WELL
� ALMOST
� INTO�THE�MACHINE�CODE� NUMBERS�THAT�THE�
"MIGAjS�������PROCESSOR�UNDERSTANDS��8RITING�PROGRAMS� IN�ASSEMBLY�
LANGUAGE�ENSURES�THAT�THE�BEST�POSSIBLE�SPEED�AND�MEMORY�EFFICIENCY�IS�
GAINED�FROM�THE�MACHINE�

(ENLOCK�� �A�WAY�OF�SLAVING�ONE�VIDEO�SOURCE�	EG�"MIGA
�TO�ANOTHER�	EG�VIDEO�
TAPE
�IN�ORDER�TO�SYNCHRONISE�THEIR�SIGNALS�TO�ALLOW�STABLE�WIPES
�MIXES�
AND�OTHER�EFFECTS�INCLUDING�OVERLAY�BETWEEN�THE�TWO�SOURCES�

q�� �q� q� �� �� ��� 7 �� �� �� q� � � � � � � � � ����������� � �
1ASCAL�� �A�STRUCTURED�PROGRAMMING�LANGUAGE�DEVELOPED� BY�/ICKLAUS�8IRTH�

7("�� �7IDEO�(RAPHICS�"RRAY��)IGH� RESOLUTION�COLOUR�OR�MONOCHROME�GRAPHICS�
SYSTEM�FOR�THE� *#.�1$�����COLUMNS�BY����OR���� LINE�TEXT�AND�A�HUGE�
RANGE�OF�COLOURS�� SOMETIMES�����AT�A�RESOLUTION�OF�����X����

5O�DECOMPRESS�THE�FILES�YOU�LL� NEED�
TO�BOOT�UP�FROM�YOUR�8ORKBENCH�DISK�
AND�OPEN�A�$-*�4HELL�WINDOW�� )AVING�
DONE�THAT�YOU� HAVE�GOT�TO�EXECUTE�
THE� "��(��PROGRAM� AND
� SINCE�YOU�ONLY�
HAVE�A�SINGLE�DRIVE�MACHINE
� THE�
UNPACKING�PROCESS� IS�MORE�
COMPLICATED� THAN� IT�WOULD� OTHERWISE�
HAVE�BEEN�

5HE�BEST�IDEA� IS�TO�COPY�THE�
COMMANDS� iCOPYj� AND� iDIRj� 	AND�ANY�
OTHER�COMMANDS�YOU� THINK�YOU�WILL�
USE
�FROM�YOUR�8ORKBENCH�DISK�TO�THE�
3".�DISK�AND� THEN�MAKE�THE�3".�
DISK�THE�CURRENT�DIRECTORY�	USING�THE�
CD� RAM�� COMMAND
�� )AVING�DONE�THIS�
YOUjLL� BE�ABLE�TO�TAKE�OUT�THE�
8ORKBENCH�DISK
� INSERT�THE�1$2�DISK
�
AND�THEN�COPY� LHARC��$��THE�ARCHIVED�
FILES�TO�3".��

:OUjLL� THEN�BE�ABLE�TO� INSERT�YOUR�
DESTINATION�DISK�AND�DE�ARCHIVE�THE�
FILES�THAT�YOUjVE�PLACED� IN� THE�3".�
DISK��5O�DE�ARCHIVE�THE�FILE�
SOURCE�*ZH
� FOR�EXAMPLE
�YOU�COULD�
USE�THE�COMMAND���

@<5F7��L��5��A�9�GCIF79��$N<�%�
8:*�

5YPING� LHARC�WITHOUT�ANY�OPTIONS�WILL
�
INCIDENTALLY
�GIVE�YOU� A� LIST�OF�OTHER�
ARCHIVING�AND�DE�ARCHIVING�OPTIONS�
"S�FAR�AS� USING�A�$�COMPILER�IS�
CONCERNED�YOU� HAVE�A� LOT�OF�WORK�
AHEAD� BUT�A�GOOD� STARTING�POINT� IS�TO�
PRINT�OUT
� AND� READ
� ALL� OF�THE�
DOCUMENTATION�FILES�WHICH�ARE�
PROVIDED��5HEY�WONjT �ALL�MAKE�SENSE�
BUT�READ� THE� INTRODUCTORY�SECTIONS�
AND�THEN�START� LOOKING�AT�SOME�OF�THE�
SIMPLER�$�EXAMPLES�WHICH� HAVE�BEEN�
PROVIDED�� '�&

.6-5*1-&�$01*&4
'OLLOWING�YOUR� RECENT�

T �P�T����R�NT�T��THE�
3".�DISK�VIA�$.%�*�

m� *� PRINTED�A� PAGE�FROM�
'4:8*8GG8E�  ��.Y�PROBLEM�IS�HOW�TO�
OBTAIN�MULTIPLE�COPIES�OF�THE�
$.%@'ILE�WITHOUT�RESORTING�TO�
TYPING�IN�THE�$OPY�COMMAND�SEVERAL�
TIMES�

*S� IT�POSSIBLE�TO�SET�THE�$ANON�
#+�L0EX�PRINTER�TO�PRINT�MORE�THAN�
ONE�COPY�OF�A�DOCUMENT 

*AN�'EREDAY�
(REAT�)OUGHTON

4�:ORKS�

/O
�THE�ONLY�WAY�IS�WITH�MULTIPLE�
$OPY�COMMANDS
� OR�AN��# ������
SCRIPT�THAT�CONTAINS�MULTIPLE�$OPY�
COMMANDS�� !.

%&--�.0/*503�64"(&
*� HAVE�A�%ELL�7("�
COLOUR�PLUS�MONITOR�
AND� *jM�WONDERING�IF�*�
COULD�CONNECT� IT�TO�

MY�"MIGA�WITH�SOME�SORT�OF�LEAD 
5HERE� IS�A� LEAD�COMING�OUT�FROM�

THE�MONITOR�WITH�A����PIN�SOCKET
� IF�
I T jS�ANY�HELP�

1AUL�(RAVE�
'ORT�8ILLIAM

:OU�WILL� NEED�SOME�FORM�OF�FLICKER�
FIXER
� SUCH� AS�THE� *$%�'LICKER�'REE�
7IDEO�CARD
� TO�USE�A�7("�MONITOR�
WITH�YOUR�"MIGA
� AND�THEN�ONLY� IF�THE�
MONITOR� IS�CAPABLE�OF�A���)Z�DISPLAY��
$HECK�WITH� %ELL� IF�THE�MODEL� OF�
MONITOR�YOU� HAVE� IS�CAPABLE� OF���)Z�
7ERTICAL�4YNC�� *F�IT� IS
�YOU�WILL� STILL�
NEED�THE� *$%�CARD� OR�EQUIVALENT�TO�
LINK�YOUR�MONITOR�TO�THE�"MIGA�� *F�YOUR�
MONITOR�CANjT� RUN� AT���)Z�SYNC�THEN�
UNLESS�YOU� FIX�YOUR�"MIGA�TO� RUN�
PERMANENTLY�AS�AN� /54$�MACHINE�
	WITH� SMALLER�SCREEN�SIZE�WHICH�WONjT�
RUN�ALL� 6,�SOFTWARE

� THEN�YOU�CANjT�
USE�THE�MONITOR�� !)

(&/-0$,�(&/
1LEASE�COULD�YOU�TELL�
ME�WHICH� IS�THE�BEST�
GENLOCK�FOR�PICTURE�
QUALITY�AND�ALSO�THE�

BEST�VALUE�FOR�MONEY � *T�MUST�HAVE
4�7)4�CONNECTORS�AND�WORK�WITH�MY�
"MIGA�����1LUS�

34�3AJU�
#RADFORD

)ERE� IS� ANOTHER�QUESTION�WHICH� IS�
BASED�ON� COST�VERSUS�QUALITY�� #UT�AT�
WHAT�COST � *� COULD� SAY�THAT�A�_�����
GENLOCK� IS�GOOD�VALUE�FOR�MONEY
� AS�
WELL� AS�GOOD�QUALITY
� BUT� IT�MAY�BE�A�
POINTLESS�ANSWER�BECAUSE� IT� IS�
OUTSIDE�YOUR�BUDGET�RANGE�� 1LEASE
� AT�
LEAST�GIVE�ME�SOME� INDICATIONS�OF�
WHAT�YOU�CAN�AFFORD� TO�SPEND�WHEN�
YOU�ASK�A�QUESTION� LIKE�THIS�ONE���.

5)30"5:�4".1-&4
*� HAVE�GOT�&6G4$���
'EB	�*8DH8A68E�&A8	�
AND�*BHA7*GH7<B�
	PUBLIC�DOMAIN

� AND�

A�$ASIO�.5����KEYBOARD�AND�WANT�
TO�GET� INTO�.*%*� AND�SAMPLING�� *�
WOULD� LIKE�TO�DO�THINGS�SUCH�AS�
MAKE�A�NOISE� LIKE�A�COUGH�AND�PLAY�
IT�BACK�AT�DIFFERENT�PITCHES
� AND�USE�
THE�RHYTHMS�ON�MY�KEYBOARD��
"PPARENTLY� *� NEED�A�.*%*� INTERFACE�
AND�A�SAMPLER��$OULD�YOU�ANSWER�
THESE�QUESTIONS�FOR�ME�
A
� %O� *� HAVE�ALL� THE�SOFTWARE� *� NEED 
B
� *� HAVE�A�PRINTER� IN�THE�PARALLEL�
PORT���WILL�THIS�CAUSE�PROBLEMS 
C
� *� HAVE�A��.B�"����� *S�THIS�0,�FOR

WHAT� *�WANT�TO�DO 
D
� $AN� *�CONNECT�MY�ELECTRIC�GUITAR�
TO�MY�"MIGA 
E
� %O�YOU�KNOW�OF�A�GOOD�
.*%*�SAMPLING�BOOK 
F
� *S�MY�$ASIO�.5����SUITABLE�FOR�
WHAT� *�WANT�TO�DO 
G
�$AN� *�GET�A�COMBINED�SAMPLER�
	WITH�MICROPHONE�SOCKET
� AND�.*%*�
INTERFACE�FOR�ABOUT�_��
� AND�CAN�
YOU�NAME�A�GOOD�ONE 
H
� *S�SAMPLING�AND�.*%*�WORTH�THE�
TROUBLE 

.OUSHUMI�4AHA�
8IMBLEDON

A
�:OUjVE�CERTAINLY�GOT�QUITE�ENOUGH�
SOFTWARE�TO�GET�STARTED�
B
�"MIGA� SAMPLERS�ATTACH�TO�THE�
PARALLEL� PORT�BUT�THIS�JUST�MEANS�THAT�
YOU�LL� HAVE�TO� UNPLUG�YOUR�PRINTER�
WHEN� USING�THE� SAMPLER�
C
�"� LOT�OF�MUSICIANS�DO�GREAT�STUFF�
WITH�JUST�A� �.B�"MIGA�
D
�(UITAR�PICKUPS�DO�NOT�USUALLY�
PROVIDE�A� SUFFICIENTLY�STRONG�SIGNAL� FOR�
PLUGGING�STRAIGHT� INTO� A�SAMPLER�BUT� IF�
YOUR�GUITAR�AMP�HAS� AN�AUXILIARY�
OUTPUT�WITH� A� REASONABLE�SIGNAL�
STRENGTH
� EG�A�HEADPHONE� OUTPUT
�
YOUjLL� BE�ABLE�TO�CONNECT�THIS�YOUR�
SAMPLER�AND�SAMPLE�THE�GUITAR�IN�
THIS�WAY�
E
�/OWADAYS�THERE�ARE�PLENTY�OF�
REASONABLE�BOOKS� AND� RATHER�THAN�
ME� RECOMMENDING�ONE�THE�BEST� IDEA�
IS�TO�GET�DOWN� TO�YOUR� LOCAL�MUSIC�
STORE�AND� HAVE�A� LOOK�AT�A�FEW�
F
�:ES�
G
� /O
� SO�YOUjLL� NEED�BOTH�� 5HERE�ARE�
A�NUMBER�OF�.*%*� INTERFACES�AROUND�
FOR�UNDER�_���AND�ONE�CHEAP�
SAMPLING�PACKAGE�THAT� I� RECENTLY�GOT�
VERY�GOOD� RESULTS�WITH� IS�$ITY�#EATjS�
#EAT�4TUDIO� 	WHICH� COSTS�_�����
��
5HIS� IS�ABOUT�AS�NEAR�TO�YOUR�_���
BUDGET�AS� *� CAN�GET�
H
�7ERY�DEFINITELY�YES�� �.*%*� IS� HERE�
TO�STAY��"LL� MUSICIANS�SHOULD� KNOW�
AS�MUCH� AS�POSSIBLE�ABOUT�IT��'�&

#"$,�50�5)&�4:45&.
*�AM�HAVING�A�GREAT�

J �I L 
 � DEAL�OF�TROUBLE�WITH�A�
0K� � � � 	N� � SMALL�ASSEMBLY

LANGUAGE�PROGRAM�
THAT� *� AM�WRITING��5HE�PROGRAM� IS�
BASED�AROUND�STUFF�IN�THE�"BACUS

*LFG8@�'EB:E4@@8EF���H<78�� *� AM�
USING��8I'46���TO�WRITE� IT�

5HE�PROGRAM�WORKS�FINE�� IT� IS�
RETURNING�TO�THE�04�THAT� *� CANjT �
SEEM�TO�DO�PROPERLY��8HEN� *� USE�
*/$#*/� TO�GET�A�FILE� INTO�MY�
PROGRAM
� THE�THING�WONjT � RUN�AFTER�
BEING�ASSEMBLED�A�FEW�TIMES��5HIS�
ALSO�HAPPENS� IF�*� USE�THE�4&$5*0/�
DIRECTIVE�TO�GET�MY�DATA� INTO�$HIP�
MEMORY��5HE�"BACUS�BOOKS�USE�THE�
OPERATING�SYSTEM�CALLS�"LLOC.EM	
�
AND�'REE.EM2�TO� REQUEST�$HIP�
MEMORY��5HIS�WORKS�FINE�WHEN�
RETURNING�TO�THE�04
�SO� *� IMAGINE� *�
AM�DISRUPTING�THE�SYSTEM�MEMORY�
MANAGEMENT�WITH�THE�WAY� *� AM�
TRYING�TO�DO� IT�� *� HAVE�FOLLOWED�THE�
PROGRAM� IN�A�MONITOR
� AND� IT� IS�
FAILING�WITH� THE�MEMORY� REQUESTS�
FROM�THE�04��8HEN�USING�*/$#*/�OR�
4&$5*0/� ISNjT �THE�04�GIVEN�A�WAY�OF�
RELEASING�THE�MEMORY� REQUESTED �*F�
SO
�WHAT�AM� *�DOING�WRONG 

"NOTHER�PROBLEM�WITH�AN�
EXTENSION�TO�THIS�PROGRAM� IS�THE�
INTERRUPT�TO�PLAY�A�*BHA7+E46>8E�
MODULE�� *�CAN�GET�THE�PROGRAM�TO�
WORK
� BUT�THE�COMPUTER� LOCKS�UP�
AFTERWARDS��%O� *� HAVE�TO�USE�AN�04�
ROUTINE�TO�DO�THIS 

"LSO� *�AM�ABOUT�TO�BEGIN�A�#5&$�
$OMPUTER�4TUDIES�COURSE��5HE�
PROGRAMMING�LANGUAGES�USED�ON�
THIS�COURSE�ARE�1ASCAL�AND�$OBOL�� *�
HAVE�NOT�HEARD�OF�A�$OBOL�COMPILER�
FOR�THE�"MIGA�� DO�YOU� KNOVY�OF�ONE 

"NDY�1OWEI�
4ARISBURY�

)ANTS

5HE�"BACUS��/)*�#��(%�(�##�()>�
�+ ��� IS� RATHER�GUILTY�OF�TEACHING�
SOME�EXTREMELY�BAD� PROGRAMMING�
HABITS�� *�WOULD� STRONGLY� RECOMMEND�
THAT� IF�YOU� ARE�ABLE�TO� AFFORD�
$OMMODORE�S�OFFICIAL� OFFERINGS�THAT�
YOU� BUY�THEM�AS�SOON�AS�YOU�CAN�

*�WOULD� SUSPECT�THAT�YOUR�
MEMORY�PROBLEMS�ARE� RELATED�TO�
FRAGMENTED�MEMORY�MAPS��5HE�BEST�
WAY�TO�AVOID� THIS� IS�TO� REDUCE�THE�
REQUIREMENTS�YOUR�PROGRAM�HAS�OF�
SINGLE� LARGE�CHUNKS�� *�WOULD� CERTAINLY�
DISCOURAGE�USING� */$#*/� TO� INCLUDE�
LARGE�FILES
� SUCH�AS�SOUNDTRACKER�
MODULES� AND�GRAPHICS�� *T�S�#+���
BETTER�TO� REDUCE�THE�SIZE�OF�YOUR�
EXECUTABLE�PROGRAM�AS�MUCH�AS�
POSSIBLE�AND�ALLOCATE�MEMORY�FROM�
WITHIN�THE�PROGRAM�AND�USE�%04�TO�
LOAD�THEM� IN��"LSO
�4&$5*0/� IS�A�
GOOD�THING�TO�USE��4EPARATE�
FUNCTIONAL� PARTS�OF�YOUR�PROGRAMS�
WITH�4&$5*0/4
� AND�GROUP�ALL� DATA�
VARIABLES�TOGETHER�IN�A�%"5"�SECTION��
8HEN�YOUR�PROGRAM� IS�THEN� LOADED� IN
�
"MIGA%04� IS�MORE� LIKELY�TO�BE�ABLE�
TO� LOAD� IT� INTO�A�FRAGMENTED�MEMORY�
MAP�AS� IT� IS� NOW�LOTS�OF�LITTLE�BITS�
RATHER�THAN� A�COUPLE� OF�REAL� BIG�ONES�

:OUR� INTERRUPT�ROUTINE� IS�DEADLY��
*TS�CERTAINLY�NO�SURPRISE�THAT�YOU�
HAVE�HAD� PROBLEMS�WITH� IT��:OU� ARE�
RIGHT
�YOU�WILL� HAVE�TO�USE�THE�
OPERATING�SYSTEM�FOR�THIS�ONE��5HE�
OVERHEAD� IS� LITTLE
� AND� THE� RESULT� IS�
THAT�YOUR�PROGRAM� IS�MORE� LEGAL
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RELIABLE�AND�MORE� LIKELY�TO�WORK�ON�
FUTURE�MACHINES�AND�OPERATING�
SYSTEMS��8ITH� INTERRUPT�ROUTINES�OF�
THE� KIND� IN�YOUR�PROGRAM�YOU�CAN�
ACTUALLY�CAUSE� REAL� DAMAGE
�
INCLUDING�CORRUPTION�OF�HARD�DRIVES��
0NE�OF�THE� ROOT�PROBLEMS� IS�THE�
FOLLOWING�LITTLE�SNIPPET�OF�CODE�

CEL<�B���:�M
+B;BDJ<HHKFJ�
B<8� )OBDJ<HHKFJ
8+�
CEL<�B�8+
���:

5HERE� IS�ONLY�%$��FIXED�MEMORY�
LOCATION�ON�THE�"MIGA
� AND�THAT� IS�
����-�AND�THAT�IS�THE�&XEC#ASE��
"CCESSING���C� IS� ILLEGAL��0N�EVERY�
������SERIES�PROCESSOR�FROM�THE�
������AND� UP
� IT�IS�ACTUALLY�POSSIBLE�
TO�.07&�ALL� OF�THOSE� INTERRUPT�
VECTORS�SOMEWHERE�ELSE��
$OMMODORE
� FOR�EXAMPLE�WANTED� TO�
MOVE�THEM� ALL� INTO�'AST�3".�WITH�
�%(!��$��� B�TO�SPEED�UP�THE�04�� *T�
COULDNjT
� BECAUSE�TOO�MANY�PEOPLE�
WERE�ACCESSING���C�AND� THE� LIKE�
5HIS�SORT�OF�CODE�- ""�BREAK�ON� FUTURE�
04S
� AND� INCREASINGLY�PEOPLE�ARE�
RUNNING�GO�FASTER�UTILITIES�WHICH�MOVE�
THINGS� LIKE�THE�7ECTOR�#ASE�5ABLE� INTO�
'AST�3".��"LSO
� BY�STEALING�THIS�
INTERRUPT
�YOU�ARE� STARVING�THE�04�OF�
POSSIBLY�ESSENTIAL� INFORMATION
� AND�
THIS�CAN�CAUSE�THE�04�TO� LOSE�OR�
CORRUPT�DATA�� �SOMETHING�YOU�DONjT�
REALLY�WANT�� *TS� NOT� REALLY�MORE�
COMPLEX�WITH�THE�04�

&DIJ8BB1<HJ��
CEL<����&DJ<HHKFJ��1"-/�
�8B�
B<8�1"-/�7*8C<��F:�
�8+�
CEL<�B�8+
���8�8B�
�� .<J�I<HL<H�D8C<
�
CEL<�9�� �

�*/7&*/"--0,/
��8�8B�� ��'�
.<J�JOF<�

CEL<�9����
���9�8B�� ��'�
.<J�FH@EH@JO�

B<81<HJ@:8B�B8DA�F:��
8��
CEL<�B�8+
����8B�� ��'�

.<J�8;;H<II�
CEL<G� �&*/�71"-/�
;+�
.4.�;;BDJ.<HL<H� ��'

�;;�J?<�@DJ<HHKFJ�I<HL<H�

5HIS�WILL� ADD�THE�ROUTINE�
k7ERTICAL#LANKl� AS�THE�VERTICAL� BLANK�
ROUTINE�WITH� A� PRIORITY�OF����� 5HE�JOY�
OF�THIS� PROCEDURE� IS�THAT�YOUR�ROUTINE�
NO� LONGER�NEEDS�TO� RETURN�WITH� AN�
35&
� AS�THE�04�WILL� HANDLE�ALL�OF�THAT�
ITSELF�� *T�SORTS� ALL� THE� INTERRUPTS�AND�
ONLY�GIVES�YOU�THE�ONE�YOU�WANTED�

,5'/$,+� �201&+$� X� '�/$,+� �201&+$
"GNUS�CHIP�� �THE�CUSTOM�CHIP�DEDICATED�TO�GRAPHICS��5HE�FIRST�THREE�VERSIONS

> �SNQL7� �)�� /# �SNRK��)�� SNRL� ��/��")0.�> ���)���� ..�K:P���*!��#$+�
���:� ��$�/ -�1 -.$*)7� SNRM�7� ��)� ��� ..�L��8�2#$' �/# �*) .�0. �� $)�
�PKK��'0. .7� �QKK.��)���NKKK.���)� ��� ..�M��:

$�> ����*(+$' �� '�)"0�" �� .$") �� +-$(�-$'4�!*-�.4./ (.�+-*"-�(($)":� 
/�2�.�
0. ��/*�2-$/ �(0�#�*!�/# ��($"�;.�*+ -�/$)"�.4./ (7� �)�� $.�0. �� $)�/# �
2-$/$)"�*!�(�)4��($"���++'$��/$*).:

$%�30.�> ��*(+��/��$.��� ����)'4�� (*-4�$.�/# �'�/ ./�/ �#)*'*"4� $)
./*-�" �� 1$� .:��������)�#*'��*1 -�PPK���*!���/�7��*(+�- ��/*��-*0)��
LKK���!*-��� #�-���$.&��)��SSK��!*-���!'*++4��$.&:��# ��$"��$.��1�)/�" �
$.�/#�/�0. -.���))*/�./*- � $)!*-(�/$*)�*)� ����7�*)'4�- /-$ 1 � $/7��0/�/#$.�
�* .)D/�./*+����!-*(�� $)"��� +*/ )/$�''4�- 1*'0/$*)�-4�( �$0(:

$HIP�3".�> �/# ��- ��*!�/# ��($"�D.�( (*-4��$- �/'4���� ..$�' ��4�/# �
�0./*(�"-�+#$�.��)��.*0)���#$+.:� �-$"$)�''4���(�3$(0(�*!�PLM&7�) 2 -�
(��#$) .�!$// ��2$/#�/# �!�// -��")0.�"-�+#$�.��#$+���)���� ..�L��7�
 )��'$)"�.(**/# -��)$(�/$*).��)��(*- � .�-  ).�/*�� ��$.+'�4 ���/�
*)� :��# �) 2��QKK��*( .�2$/#��)��")0.��#$+� ��+��' �*!����- ..$)"�
M���*!��#$+� ���:

:OUR�ROUTINE�WOULD� BE�CALLED� FOR�
EVERY� LEVEL��� INTERRUPT�	CURRENTLY�THERE�
ARE��
��5HE�ONE�ABOVE� IS�ONLY�CALLED�
FOR�THE�VERTICAL� BLANK�ONE��5HIS� IS�ALL�
DOCUMENTED� IN� THE� � �(�( �)��%%!�
	&DITION��
�

'INALLY
� *� AM�AFRAID� *� DON�T�KNOW�
OF�A�$OBOL� COMPILER�ANYWHERE�� *TS�
CERTAINLY�NOT�A�VERY�WIDELY�USED�
LANGUAGE�THESE�DAYS
�EVEN� IN�
INDUSTRY� ITS�SLOWLY�DISSAPEARING� IN�
FAVOUR�OF�%ATABASE� LANGUAGES�� +*

Y
�'� &1�)& 0�4�+1"!

*�OWN�A�$%57�AND�THE�
$ANON�#+�L0EX�
PRINTER
�WHICH� *� USE�
WITH� +8KG'?HF���5HE�

PROBLEM� IS� *� CAN�T�GET� ITALICS�TO�
WORK�� *jVE�USED�THE�GENERIC� PRINTER�
DRIVER
�$ANONjS�OFFICIAL�PRINTER�DRIVER�
AND�THE�SHAREWARE�$ANON���DRIVER
�
ALL�WITH� NO�LUCK�

%BG8C47�IS�THE�ONLY�PROGRAM�
THAT�OUTPUTS�GRAPHICS�� *� HATE�
%BG8C47��"LL� *�WANT� IS� ITALICS
�WHAT�
DO� *�DO�NOW 

.ARK�4MITH�
-IVERPOOL

5HE�#+�L0EX�CONTAINS�TWO�
EMULATIONS
� *#.�AND� &PSON�� /OTE�
THAT� *jM�TALKING�ABOUT�THE�#+*0EX�
HERE
� NOT�THE�#+�L0E� 	WITHOUT�THE� iXj
�
WHICH� HAS�ONLY� *#.�EMULATION�

5O�USE�THE�$ANON�DRIVER�YOU�
NEED�TO�BE� IN� *#.�EMULATION
�WHICH

*/ ' - " 5 *0 / � " / % � # 6 # # - & � 3 & ' *- - 4
I�M �USING�A�$ANON�#+�L0E�BUBBLE�JE T�PRINTER
� AND�*jM�FINDING�
THE�REPLACEMENT�INK�CARTRIDGES�A�BIT�COSTLY�� *N�ISSUE����YOU�
ANSWERED�A�QUERY�FROM�$3�5HORPE�OF�8ALLASEY� IN�WHICH�YOU�
SAID�THERE�ARE�FIRMS�THAT�SELL�CARTRIDGE�REFILL� KITS
�
ISE�GIVE�DETAILS�OF�WHERE�TO�BUY�THESE�KITS 

%ANNY�.ISTRY�
&VINGTON

$OULD�YOU

5HERE�ARE�QUITE�A�FEW�COMPANIES�SELLING�THESE�BUBBLEJET�AND� INKJET�REFILL� KITS�
NOW��5RY� */."$�ON�e������������
�3ODESIGN�ON�e������������
�OR�
4YSTEMS� *NSIGHT�ON�e������ �������� !.

IS�WHAT�YOU�ARE�DOING�AT�PRESENT��5HE�
TROUBLE� IS�THAT�THIS�PARTICULAR� *#.�
EMULATION�DOES�NOT�HAVE�AN� ITALIC�
CHARACTER�SET��5HE� REASON��%*�&���
PRINTS� ITALICS� IS� BECAUSE� IT�IS�DOING�A�
GRAPHICS� PRINTOUT�	OR�A� iSCREEN� DUMP��
IF�YOU� LIKE
� USING�THE� LOW�RESOLUTION�
SCREEN� FONTS
�WHICH� IS�WHY�THE�OUTPUT�
IS�ALL�JAGGY�

5O�GET�THE�PRINTER�TO�USE� ITS�OWN�
INTERNAL� ITALIC�CHARACTER�SET�YOU�
SHOULD� SWITCH�THE�#+�L0EX� INTO�&PSON�
MODE�BY�ALTERING�THE�CONFIGURATION�OF�
THE�DIP�SWITCHES��5HE�PRINTER�MANUAL�
WILL� TELL�YOU�WHICH� ONES�� *� BELIEVE� ITjS�
SWITCHES����AND� ��� IN� THE� SECOND�
BANK�OF�SWITCHES�

5HEN�YOU� NEED�TO�USE�AN�&PSON��
COMPATIBLE�PRINTER�DRIVER� INSTEAD�OF�
THE�$ANON�DRIVER
�WHICH�ONLY�WORKS� IN�
*#.�MODE�� 5HE�BEST�ONE�ON� THE�
&XTRAS�DISK� IS�/EC@1INWRITER�� !.

�  ")"/�1,/��+$01
1LEASE�COULD�YOU�TELL�
ME� IF�CARD�BASED�
ACCELATORS�WILL�
FUNCTION�CORRECTLY�IN�

MY�MACHINE��5HERE�HAVE�BEEN�
RUMOURS�THAT�THE�CO��PROCESSOR�SLOT�
IN�THE�3EV�"�"�����WAS�WIRED�
DIFFERENTLY�FROM�THE�ONE� IN�3EV�#�
MACHINES�� *S�THIS�TRUE �%OES�THIS�
MEAN�THAT� *�WOULD�HAVE�TO�GO�FOR�A�
SURFACE�������SOCKET�MOUNTED�
ACCELERATOR� LIKE�THE�79$����
INSTEAD �"S�TO�THE�TIM ING�ERRORS�
WHICH�WERE�SUPPOSED�TO�HAPPEN� IN�
THE�3EV�"�MACHINES� 	*� DO�NOT�HAVE�
ANY�TIM ING�ERRORS�AT�ALL
� 3EV�/O�����
DOES�NOT�HAVE�TIMER�ERRORS
� BUT� *�
HAVE�FOUND�THAT�3EV�����DOES
� SO�
WATCH�OUT�ALL�YOU�WOULD�BE�SECOND�
HAND�BUYERS�

4TEPHEN�4WALES�
4UNDERLAND�

5YNE���8EAR

:OU�CAN� USE�THE�$OMMODORE�
ACCELERATORS�	THE�"�����AND�"����
�
WITHOUT�PROBLEM� IN�YOUR�MACHINE
�
EXCEPT�YOU�WILL� HAVE�TO� REMOVE�THE

������FROM� ITS�SOCKET��5HE�
INSTALLATION� PROCEDURE� IS�EXPLAINED� IN�
THE�MANUALS�FOR�THE�TWO�CARDS�� *�
DONjT �KNOW� IF�ANY�OTHER�ACCELERATOR�
CARDS�WILL�WORK� IN� THE�OLD�(ERMAN�
"����S�� !)

+,1�0,�02-/�
.Y�PROBLEM� IS�WITH�
THE�4UPRA����39�
EXPANSION�3".��5HE�
PROBLEM�APPEARED�

WHEN� *�TRIED�TO�MOUNT�A� LITTLE �3"%��
TO�STORE�SOME�DATA�	NO�BOOT
��8HEN�
*�MOUNT�THE�3"%��EVERYTHING�IS�0,
�
AND� *� CAN� READ�WRITE�TO�THE�3"%��
WITH�NO�PROBLEMS��#UT�WHEN� *�BOOT�
UP�THE�COMPUTER�AND�8ORKBENCH�
RELOADS�	FROM�DISK
� THE�3"%�APPEARS�
NORMALLY
� BUT�THE�DATA�STORED�ON� IT�
IS�CORRUPTED�� *F�*�SWITCH�OFF�THE�
4UPRA3".
� BOOT�AND�MOUNT�THE�
3"%�	I�E�� FORCING�3"%�TO�PLACE� IN�
$HIP�3".
� THE�3"%�HAS�NO�
PROBLEMS��0BVIOUSLY�THE� PROBLEM� IS�
IN�THE�4UPRA3".�

*� HAVE�TESTED�THE�EXPANSION�
3".�A� LOT�OF�TIMES�	WITH�THE�TEST�
SOFTWARE�SUPPLIED�BY�4UPRA
�AND� *�
NEVER�GET�ERRORS�� *N�NORMAL� USE�THE�
3".�WORKS�FINE� �)84?����DEMO
�
LARGE�ANIMATIONS�OR�A�VERY� LARGE�
3".�DISK�CAUSE�NO�PROBLEMS�AT�ALL�


"FTER�SOME�VERY�HARD�MIND��
CRUNCHING�*� HAVE�DONE�SOME�TEST�TO�
THE�3".�� *�SWITCHED�OFF�THE�3".�
	I�E�� TURNED�TO�THE�TEST�MODE

�AND�
THEN
�WITH�A�MACHINE�CODE�MONITOR

*� HAVE�FILLED�THE� 3".�WITH�THE�BYTE�
''�	THE� BOARD�REMAINS�PLACED�AT�
ADDRESS��������� IN�TEST�MODE
� I�E��
IN�TEST�MODE�THE�3".�JUST�DOESNjT�
JOIN�TO�THE�AVAILABLE�MEMORY� LIST�BUT�
IT�AUTOCONFIGS�NORMALLY
��"FTER�THE�
RESET� *� LOOKED�THE�3".�AND� *� FOUND�
THAT�THE�DATA�WAS�	VERY
� CORRUPTED��
-ONGER�RESET�TIMES�MEANS�MORE�
CORRUPTED�DATA��%EFINITELY�THE�
PROBLEM�SEEMS�TO�BE�THAT�NO� REFRESH�
IS�DONE� IN�THE�TIME�THAT�THE�RESET�
KEYS�ARE�PRESSED�� *�SUSPECT�THAT�THE�
BOARD�USES�SOME�SIGNAL�FROM�THE�
COMPUTER�FOR�TIM ING�THE� REFRESH�THAT�
STOPS�WHEN� RESET�KEYS�ARE�PRESSED��
*N� RUN�MODE�EVERYTHING�IS�THE�SAME�

*S�MY�BOARD�FAULTY 
"NTONIO�+� 1OMAR�3OSSELLO�

1ALMA�%E�.ALLORCA�
4PAIN

5HIS�DEFINITELY�SOUNDS� LIKE�A�FAULT�
WITH�YOUR�HARDWARE��8HETHER�IT� IS�A�
DESIGN�FAULT�OR�A� PROBLEM�WITH�YOUR�
PARTICULAR�UNIT� *� DO�NOT�KNOW�� *F�YOU�
RUN� SYSTEM�/O'AST.EM�BEFORE�YOU�
MOUNT�3"%�� THEN� IT�WILL� MOUNT�INTO�
$HIP
� AND� SHOULD� STAY�THERE� AFTER�A�
REBOOT�� !)

 �0,*"1%&+$�0&*-)"
"T�COLLEGE� *�WROTE�A�
SIMPLE� PROGRAM���
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5RHMF�:NQSDBG�#� NM�@M� )"-� HS�
VNQJDC� EHMD�ATS�VHSG�3!3�#�NM�SGD�
!LHF@�SGD� EHQRS�OTSR�	� HR� HFMNQDC�
TMSHK� @ESDQ�SGD�FDSR�	� ETMBSHNM�RN�SGD�
NTSOTS� KHMDR�BNLD�NTS� HM� SGD�VQNMF�
NQCDQ��7G@S� G@R�G@OODMDC�

%QHB�0@SSDQRNM�
7DLAKDX

)� CHCM�S� QTM� XNTQ�OQNFQ@L� ATS� )� CN�
JMNV�VG@S� HR�B@TRHMF�SGD� OQNAKDL�
 �
SGD� OTSR�	� NTSOTS� HR� ADHMF�ATEEDQDC�
Q@SGDQ�SG@M� HLLDCH@SDKX�RDMS�SN� SGD�
RBQDDM�� 4QX� OTSSHMF�SGD� RS@SDLDMS�

E E K T R G 	 R S C N T S 
 �

HLLDCH@SDKX�@ESDQ�XNTQ�OTSR�	� KHMDR� 
 �
SGHR�VHKK� ENQBD�@MX�ATEEDQDC� BG@Q@BSDQ�
NTSOTS�SN� AD� OQHMSDC� @MC�XNTQ�
OQNFQ@L�VHKK� SGDM�VNQJ�@R�DWODBSDC��
,�+

-*(�. ' �/$*)

" K� @L�SGHMJHMF�NE�
OTSSHMF� HM� @� ����� 2/-�
BGHO��7HKK� )� G@UD�SN�
BG@HM� SGD� RDKDBSNQ�
RVHSBG� @MC�SGD� :XCDB�2@L�BGHO�

RVHSBG� SNFDSGDQ�RN�@R�SN�CHR@AKD� SGD�
���-A�:XCDB� 2@L�VGDM� TRHMF�
7"��� )� G@UD�GD@QC�SG@S�SGDRD�
AN@QCR�BNMMDBSDC�SN�'@QX�VHKK� MNS�
VNQJ�VHSG�7"���7G@S�VNTKC� AD�XNTQ�
RTFFDRSHNMR�@ANTS�@CCHMF�@M�
@BBDKDQ@SNQ�AN@QC�

#GQHR� "TRAX�
#Q@VKDX�

7DRS�3TRRDW

-X�@CUHBD�VNTKC� AD�SN� FDS� QHC�NE�SGD�
:XCDB� AN@QC� HE� HS�CNDRMgS�VNQJ�VHSG�
+HBJRS@QS��� @MC� FDS� @� ADSSDQ�2!-�
AN@QC�� 9NT� BNTKC� KNNJ�@S�FDSSHMF�@M�
@BBDKDQ@SNQ�RTBG� @R� SGD�-HBQNANSHBR�
68,
���VHSG� 2!-� AN@QC��VGHBG�FHUDR�
XNT� @� RDBNMC� +HBJRS@QS�RNBJDS�ENQ�SGD
����� 2/-� OKTR� QNNL�ENQ�LNQD�
LDLNQX�SN� QDOK@BD�SGD�:XCDB�B@QC�
&.

+$ � .�*!� $"#/
0R ?� > � )� G@UD� @� EDV� HL@FDR�

R@UDC� HM� )&&�ENQL@S�
EQNL�LX�0NVDQ�
3B@MMDQ�� -X�EQHDMC�

VGN�@KRN�NVMR�@M�!LHF@������ G@R�@�
BNOX�NE�,7=;/JH;7C�����

(D�SNKC�LD� )� BNTKC�FDS� @�LTBG�
ADSSDQ�OQHMSNTSR� NM�LX�#HSHYDM�
���$�� AX� HLONQSHMF�SGD� OHBSTQDR�
HMSN�,7=;/JH;7C�

)� ANQQNVDC� HS�EQNL�GHL�ATS�VGDM�
)� SQHDC�SN� HLONQS� @�FQ@OGHB� HS�R@HC

d&NQL@S�MNS�RTOONQSDC� AX�LNCTKDRe ��
)� G@UD� ENTMC�SGDL�NM�SGD�$QHUDQR�
CHRJ�� ATS�B@MMNS� TRD�SGDL�SGQNTFG�
SGD� OQNFQ@L�� (DKO�

$@UHC� (TQRS�
"NKSNM�
,@MBR�

!G� XDR�� )� JMNV�SGHR� OQNAKDL�� )S�R� @M�
HKKDF@K� KDMCHMF�@BSHUHSX�B@KKDC� RNESV@QD�
SGDES�� ONOTK@QKX�JMNVM� @R� �OHQ@BX��

7G@S�XNT� MDDC� @QD� HMRSQTBSHNMR�
SG@S�SDKK� XNT� GNV�SN� RDS�TO�
,7=;/JH;7C�� &NQ�SG@S�XNTgKK� MDDC� @�
L@MT@K��!MC� SN�FDS�@�L@MT@K� XNT�KK�
MDDC�SN�ATX�@� OQNODQ� O@BJ@FD�� &3

(*- ��#$+�-�(
)� G@UD�QD@C� KDSSDQR�
EQNL� ODNOKD�VGN�G@UD�
SGD�R@LD�RXRSDL�@R�
LD�� ATS�G@UD�@�

BNMEHFTQ@AKD�SQ@OCNNQ�2!-�
DWO@MRHNM�SN�@KKNV��-A�NE�#GHO�
2!-�� )E� )� RV@O�LX�SQ@OCNNQ�
DWO@MRHNM� ENQ�@� BNMEHFTQ@AKD� NMD��
BNTKC� )� DM@AKD��-A�NE�BGHO�2!-�
VHSGNTS�G@UHMF�SGD�LNSGDQAN@QC�
BNMUDQRHNM��!KRN��3XRKMEN�R@XR�SG@S�
LX�SQ@OCNNQ�2!-� HR� d3KNV�2!-e ��
VGX�

'Q@G@L�3LHSG�
&D@SGDQRSNMD�

7DRS�9NQJRGHQD

9NT�VNTKC� MNS�AD� @AKD� SN�CN� SGHR�
TMKDRR�XNT� G@UD�SGD� %#3�!FMTR� BGHO��
VGHBG� HM� XNTQ�B@RD� XNT�CN�
$DODMCHMF�NM�SGD�@FD�NE�XNTQ�
LNSGDQAN@QC�� XNT�L@X�RSHKK� MDDC� SN�
L@JD� RNLD� @KSDQ@SHNMR�� #NMRTKS�XNTQ�
CD@KDQ�ENQ�ETQSGDQ� HMENQL@SHNM�

3KNV�2!-� HR� SGD� M@LD�ENQ�SGD�
SQ@OCNNQ�2!-� @S� �B������� 4GHR� HR�
RODBH@K� LDLNQX�VGHBG� HR�BNMSQNKKDC�
AX�SGD� R@LD� G@QCV@QD�@R�SGD�#GHO�
LDLNQX�� 4GD� QDRTKS�NE�SGHR� HR� SG@S�
@KSGNTFG� SDBGMHB@KKX� HS� HR� MNS�#GHO�
LDLNQX�� HS�RTEEDQR� EQNL�#GHO�LDLNQX�
KHLHS@SHNMR�� @MC� RKNVR�CNVM�
CDODMCHMF�NM�VG@S�VNQJ�XNT� @QD�
CNHMF�� 0/

)*�(*- �( (*-4
)� ANTFGS�,;D�,7B�@S�
SGD�R@LD�SHLD�@R�LX

�� [� !���($�� ADB@TRD�LX�
��� LNSGDQ�OK@MR� SN�VQHSD�

@� ANNJ�� @MC� )� G@UD�CDBHCDC�SN�L@JD�
@� RDO@Q@SD��-A�O@QSHSHNM� RN�SG@S�@KK�
RGD�MDDCR�SN�NODM� HR�SG@S� O@QSHSHNM� HE�

RGD� HR�FNHMF�SN�TRD�SGD�VNQC�
OQNBDRRNQ�

-X�OQNAKDL� HR�SG@S�@R�RNNM�@R� )�
@SSDLOS� SN� HLONQS�OHBSTQDR�� NQ�@R�
RNNM� @R� )� @SSDLOS�SN�ODQENQL�@�
RODKKHMF�BGDBJ�� ,;D�,7B�BNLDR�TO�
VHSG� @�LDRR@FD� HMCHB@SHMF�
HMRTEEHBHDMS�LDLNQX�

)� G@UD�SQHDC�SN� TRD�,;D�,7B�EQNL�
SGD�EKNOOX�CHRJ�@MC�G@UD�FNS�SGD�
R@LD� QDRTKSR�� ATS� HE� )� QD
ANNS�VHSG�
SGD�,;D�,7B�CHRJ� HM� SGD�CQHUD�� @�
3EHA8;D9>���� �� �RXRSDL�FDSR�
KN@CDC�@MC�DUDQXSGHMF�)� G@UD�
@SSDLOSDC�SN�CN�RN� E@Q�G@R�VNQJDC� 
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BG@MFDR�SN�L@JD�HS��-A�#GHO�2!-�@MC��-A�&@RS�2!-�@R�
XNT�SNKC�HM�!3����O@FD����SGD�BNLOTSDQ�VNMgS�ANNS��4GD�
ONVDQ�EK@RGDR�@MC�SGD�RBQDDM�EK@RGDR�ADSVDDM�VGHSD�@MC�FQDX��7G@S�@L�)�

CNHMF�VQNMF��!MC�B@M�XNT�SDKK�LD�VGDQD�)�B@M�EHMC�@�OQHMSDQ
CQHUDQ�ENQ�SGD�
3VHES����BNKNTQ�OQHMSDQ�

%CVHM�CD�+NMHMF�
%MRBGDCD�

4GD�.DSGDQK@MCR

-NRS����-A�2!-�DWO@MRHNMR�CN� MNS�VNQJ�@R� �-A�#GHO�2!-�� 2DOK@BD�SGD�
:XCDB�AD�	@QC�VHSG� @� RS@MC@QC����-A�2!-�B@QC�@MC� XNT� RGNTKC�AD�/+�� H�@L�
@EQ@HC� H�CN� MNS� JMNV�NE�@�OQHMSDQ�CQHUDQ�ENQ�SGD�3VHES����BNKNTQ�OQHMSDQ��&.

)� G@UD� HLONQSDC�SVN�OHBSTQDR� HMSN�
SGD�STSNQH@K�VHSG� MN�OQNAKDL�@S�@KK�

4GD�RTOOKHDQ�NE�SGD� JHS�R@XR� HS� HR�
LX�E@TKS� SG@S�SGD�OQNAKDL�DWHRSR�
ADB@TRD�NE�SGD�DWSQ@�O@QSHSHNM�NM�
SGD� G@QC� CQHUD�� @R� HS�S@JDR� TO�@ANTS�
��J�NE�LDLNQX�� "TS�VGX�CNDR�SGD�
RXRSDL�VNQJ�VGDM�SGD� NKC�UDQRHNM�NE�
7NQJADMBG� HR� KN@CDC�

-X�NOSHNMR�@OOD@Q�SN� AD� QDLNUD�
SGD� O@QSHSHNM��VGHBG�VHKK�FHUD�LD�@M�
DWSQ@���J�NE�LDLNQX�� NQ�SN� ATX�@�
LDLNQX�DWO@MRHNM�@R�RTFFDRSDC� AX�
SGD�RTOOKHDQ�� .DHSGDQ�NE�SGDRD�
NOSHNMR� @OOD@KR� SN�LD�� DRODBH@KKX�
SGD� K@SSDQ�� !QD�SGDQD� @MX�NSGDQ�
@MRVDQR�

"�$@QBG�
9DNUHK

7GDM�3EHA8;D9>�� � HR� ANNSHMF�EQNL�
XNTQ�G@QC� CHRJ� HS� QTMR� @�EDV�OQNFQ@LR�
SG@S�3EHA8;D9>������ �CNDRMgS��7HSG�
DMNTFG� LDLNQX�� SGDRD� fDWSQ@Rg� LTBG�
HLOQNUD�SGD�VNQJHMF�DMUHQNMLDMS�
"TS�VHSG� NMKX�@� KHSSKD�LDLNQX�SGDX�
QDRSQHBS�VG@S�XNT� B@M�CN�� @MC� SGHR� HR�
SGD� RHST@SHNM� HM�VGHBG� XNT� EHMC�
XNTQRDKE�

)M� SQTSG� XNTQ�RTOOKHDQ�G@R� MNS�SNKC�
XNT�@� KHD�� SGD� ADRS�NOSHNM�VNTKC� AD�SN�
ATX�@� �-A�LDLNQX�DWO@MRHNM�� %UDM�
TMCDQ�3EHA8;D9>������
� �-A� HR�
OQDBHNTR� KHSSKD�LDLNQX�SN�VNQJ�VHSG��
DRODBH@KKX�ENQ�@MX�@BSHUHSX�SG@S�
HMUNKUDR� HLONQSHMF�@MC� OQHMSHMF�
FQ@OGHBR�!MC� SGD� �-A�G@QC� CQHUD�
O@QSHSHNM� HR� OQNA@AKX� TMMDBDRR@QX�
7GX�MNS� G@UD�SGD� NMD� AHF���-A�
O@QSHSHNM� @MC� RHLOKX�BQD@SD�@� CQ@VDQ�
B@KKDC�-5-� @MC� OTS�,;D�,7B� HM�
SGDQD��4G@S�V@X�XNTQ�LTLgR�FNS�GDQ�
NVM� KHSSKD� CQ@VDQ�NM�SGD� G@QC� CQHUD�
@MC� XNTgUD� BK@VDC� A@BJ�SG@S���+�� &3
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BNMMDBS�@�RS@MC@QC�
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ONRRHAKD�SN�CHR@AKD� SGD�#$46�2/-R��
@R�VGDM�SGDX�@QD� QDLNUDC� )� B@M� QTM�
@MX�RNESV@QD�SG@S�VHKK� QTM�NM�@M�
!����BNMEHFTQDC�SN��-A�#GHO�

$� "NK@MC�
3GDEEHDKC

!KL@SGDQ@�3XRSDLR� �_���������
����	�VHKK� G@UD�@� 3#3)� B@QC� ENQ�SGD

#$46�@U@HK@AKD� RNNM� ENQ� TMCDQ�]�����
4GHR�VHKK� @KKNV�@MX�DWSDQM@K� 3#3)� G@QC�
CQHUD� SN� AD� BNMMDBSDC�SN� SGD�#$46�

5MENQSTM@SDKX� )gUD� MN� HCD@� HE� HSgR�
ONRRHAKD� SN�CHR@AKD�SGD�#$46�2/-R�
CHQDBSKX�NM�SGD� #$46�� &.
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7GDM�@�3EHA8;D9>�
RBQDDM� HR�CHROK@XDC�
VHSG� HBNMR� @MC�@M�
)BNM� HR�RDKDBSDC�SGD�

ONHMSDQ�VHKK� EQDDYD�� )E�@�CHRJ� HR�
HMRDQSDC� HS� TMEQDDYDR�� 4GHR�LD@MR� )�
B@MgS �CQ@F�HBNMR��!KRN�VGDM� )� RVHSBG�
NM�LX�OQHMSDQ�@MX�CHRJ� )� HMRDQS�
CDUDKNOR�@� QD@C
VQHSD�DQQNQ��7GDM� )�
RVHSBG�LX�OQHMSDQ�NEE� HS�CNDRMgS�
G@OODM�@F@HM�� )�UD� G@C�@�MDV�#)!�
BGHO�EHSSDC�� ATS�LX�LNTRD�RSHKK�
EQDDYDR�

2HBG@QC�3BNSGDQM�
'Q@MSG@L�

,HMDR

9NTQ�OQNAKDLR�@QD� CDEHMHSDKX�#)!�BGHO�
QDK@SDC�� )S�RNTMCR� KHJD� ANSG� #)!�BGHOR�
@QD� E@TKSX�� )S�L@X�AD�SG@S�NMD�NE�XNTQ�
DWSDQM@K� CDUHBDR� HR�B@TRHMF�XNTQ�#)!�
BGHOR�SN�AKNV�TO�� )� B@M�S�NUDQRS@SD�
GNV� HLONQS@MS� HS� HR�SN�L@JD� RTQD�XNTQ�
!LHF@� HR� STQMDC� NEE�VGDM�XNT� OKTF�NQ�
TMOKTF� HM� DWSDQM@K� CDUHBDR�� )E�XNT�UD�
FNS� @�LNTRD�VHSG�LDS@K� RGHDKCHMF�
@QNTMC�SGD� BNMMDBSNQ�� MDUDQ�OKTF�SGD�
LNTRD� HM�VGDM� SGD�L@BGHMD� HR� HM��
4GHR� HR� NMD� NE�SGD� D@RHDRS�V@XR�SN�
AKNV�XNTQ�#)!�BGHOR�� )E�XNT� G@UD�@�
.@JRG@�LNTRD�NQ�RHLHK@Q�VHSG� @�
�����OK@RSHB� OKTF�� XNT� B@M� R@EDKX�
RV@O�SGD�LNTRD�INXRSHBJ�VHSG� SGD�
L@BGHMD� NM�� &.
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SGD� QHFGS�CDBHRHNM� @MC�VNTKC�
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)� G@UD�@�UHCDN�B@LDQ@�@MC�@� ENTQ�
GD@C�6#2�@MC� )�VNTKC� KHJD� SN� AD�
@AKD�SN�B@OSTQD� HL@FDR�EQNL�SGDRD�
@MC� HMRDQS�SGDL� HM�LX� KDSSDQR�� )�
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*�HAVE�WRITTEN�A�FEW�SMALL�PROGRAMS�IN��)8KK�AND�DECIDED�
TO �GET�THE�3EXX� INTUITION�LIBRARY�	'ISH�%ISK����
� TO�ALLOW�ME� ��
TO �USE�INTUITION�FRONT�ENDS�IN�MY�PROGRAMS��*�DROPPED�THE�
LIBRARY�FIFES�INTO�THE� LIBS��DRAW�BUT�WHEN�*�ATTEMPT�TO �RUN�THE�

\� DEMO�EXAMPLES� *�GET�i'UNCTION�NOT�FOUNDj�ERRORS�� *jVE�TRIED�PIACLNG�THE�
"%%6#�COMMAND�INTO�THE�PROGRAMS�BUT�IT �DOESNjT �MAKE�ANY�DIFFERENCE�

5IM�3EEVES
�4OUTHEND�ON�4EA


;(����$/�./0�&�# - �� ��0. 7� #�1$)"�)*/���/0�''4�.  )�/# � �$.#��$.&�4*0�
( )/$*)7� 
� #�1 �)*�$� ��2#�/�/# �� (*�+-*"-�(.��*)/�$):� � !*- ����..�
!0)�/$*)� '$�-�-$ .���)� � � 0. �� $/�$.�) � ..�-47� �.�4*0�$)�$��/ 7�/*�0. �/# �
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��*);/�&)*2�2#�/�/*� .0"" ./:�� -#�+.�/# �� (*�
+-*"-�(.�#�1 ��..0( ��/#�/�/# ��� 33����

��0/$'$/4�2�.� 0. �� /*�+- >'*���
/# � '$�-�-46�'�&

DISK�DO�THE�JOB 
n$AN�YOU�RECOMMEND�SUITABLE�HARD�
DISK�BACKUP�SOFTWARE 
n�*F�*� HAVE�A�HARD�DRIVE
�WILL� *�STILL�
NEED�AN�EXTERNAL�FLOPPY 
n8 ILL� *� NEED�AN�EXTRA�MEGABYTE�OF�
3". 
n%OES�7*%*�"MIGA����WORK�ON�THE�
"����AND�WOULD�YOU� RECOMMEND� IT 
n�*S�THE�4TAR�-$����$OLOUR�A�
SUITABLE�PRINTER 
n$AN�YOU� RECOMMEND�A�SUITABLE�
WORD�PROCESSOR � *� HEAR�'INAL�$OPY� IS�
GOOD�
n�*S�THERE�A�DEALER� *�CAN�BUY�THE�
WHOLE� LOT�FROM 
*� AIM�TO�SPEND�APPROXIMATELY�A�
THOUSAND�POUNDS
�SO�COULD�YOU�
PROVIDE�A�SHOPPING�LIST�FOR�ME 

0NCE�*� HAVE�ACQUIRED�THE�
NECESSARY�HARDWARE�SOFTWARE� *�
NEED�A�WAY�OF�CONNECTING�IT�ALL�
TOGETHER��.Y�VIDEO�HAS�A�FULLY�
IMPLEMENTED�4$"35�SOCKET�AND� *�
UNDERSTAND�THAT�$OMMODORE�
MONITORS�NOW�COME�WITH�A�4$"35�
SOCKET
� I jM�NOT�SURE�WHAT�
CONNECTORS�7*%*�"MIGA����HAS�

5HE�"MIGA�OUTPUT�MUST�GO�TO�
THE�MONITOR�FOR�NORMAL� USE�AND�TO�
THE�VIDEO�FOR�RECORDING�� 5HE�VIDEO�
OUTPUT�MUST�GO�TO�THE�MONITOR�FOR�
NORMAL� USE�AND�THE�COMPUTER�FOR�
DIGITISING��8HAT�LEADS�ARE� REQUIRED�
TO�ACHIEVE�THIS 

*�WOULD�BE�VERY�THANKFUL� IF�YOU�
COULD�HELP�ME�� *� UNDERSTAND� *� HAVE�A�
LOT�OF�QUESTIONS���BUT�THEN� IT� *4�A� LOT�
OF�MONEY�
#RIAN� 'ORD
-UTON
#EDS�

"N�"MIGA�����WITH���.#�)%�SHOULD�
HANDLE�YOUR�NEEDS�WELL�ENOUGH
� SO�
LONG�AS�YOU� ADD�MORE�MEMORY�
	PREFERABLY�MORE�THAN��.#
�� *jD�
RECOMMEND��+�(*�(���!��
� FOR�)%�
BACKUP
� THOUGH�A� LESS�FRIENDLY�
PROGRAM� 	#36
�COMES�FREE�AS�PART�OF

8#��� *�D� RECOMMEND�THE�EXTRA�DRIVE�
IF�YOU� REGULARLY�NEED�TO�SHIFT�DATA�
BETWEEN� DISKS�AS� IT�S�EASIER�THAT�
WAY
� THOUGH� ONE�DRIVE� IS� BY�NO�
MEANS�A� PROBLEM�

3OMBO�SAY�THAT�7IDI�"MIGA����
WILL�WORK�ON� AN�"����� *jVE� NOT�SEEN� IT�
YET
� AS� *jM�STILL�WAITING�FOR�A� REVIEW�
COPY
� SO� *� CANjT �FAIRLY�COMMENT�

� $�"��%&/�IS�FINE
� THOUGH� IT�HAS�
ONE�	PERHAPS�SLIGHT
�DRAWBACK� IN�THAT�
IT�USES� ITS�OWN�0UTLINE�FONT�FORMAT
�
AND�CANNOT�USE�ANY�OF�THE�
$OMPUGRAPHIC�FONTS�WHICH� ARE�
AVAILABLE�EITHER�AS�1%
� FROM�"GFA
�OR�
WITH�8#����THOUGH�WITH� ���GOOD�
FONTS� PROVIDED�YOU�SHOULD�BE�HAPPY�
ENOUGH�� � $�"��%&/5)�OUTPUT� IS�
EXCELLENT
� HOWEVER�AND� IT�CAN� PRINT�IN�
UP�TO������COLOURS�� 4O�CHECK� IT�OUT��
"ND� READ�.ARK�4MIDDYjS� REVIEW� IN

�# �����%&&�(�ISSUE���� IF�YOU� CAN�
"LTHOUGH� ITjS�GETTING�A� LITTLE� LONG�

IN� THE�TOOTH
�THE� -$����HAS�BEEN�A�
WORKHORSE�FOR�MANY�PEOPLE
� THOUGH�
ITS���PIN� OUTPUT� LOOKS�A�TAD�CRUDE�
NOWADAYS�

"�BETTER�BET�WOULD� BE�TO�PLUMP�
FOR�THE�MORE�EXPENSIVE� -$�������
	THE����PIN�VERSION
�OR�ALTERNATIVELY�
CHECK�OUT�THE�$ITIZEN����
�WHICH�WILL�
ONLY�ADD�AROUND�_���TO�THE�COST�OF�
AN� -$���
�BUT�VASTLY� IMPROVE�YOUR�
PRINTED�OUTPUT�

%ON�T�WORRY�ABOUT�VIDEO�
CONNECTIONS�TO�AND� FROM�THE�
COMPUTER
�VIDEO�AND�DIGITISER�� *F�YOU�
BUY�AN�3(#�MONITOR�AND�A�4$"35�
SWITCHER�	ABOUT�_��
�YOU�CAN�HAPPILY�
SWAP�BETWEEN�VIDEO�AND�COMPUTER�
OUTPUTS�AT�THE�FLICK�OF�A�SWITCH��
)OWEVER
� IF�YOUR�VIDEO�ONLY�HAS�
4$"35�OUTPUT�YOUj LL� HAVE�TO�GET�
ANOTHER� LEAD�FOR�WHEN�YOU�WANT�TO�
CONNECT�IT�TO�THE�7*%*� ���� *� THINK�THIS�
WILL� PROBABLY�BE�A�4$"35�TO�1HONO
�
AND�YOU� SHOULD�BE�ABLE�TO�GET�ONE�AT�
5ANDY�S��:OU�MIGHT�ALSO�WANT�TO�
CONSIDER�BUYING�A�PARALLEL� PORT�
SHARER
� AS�BOTH� THE�PRINTER�AND�THE�
DIGITISER�USE�THE�"MIGAjS�PARALLEL�
PORT
� THOUGH�A�QUICK�RECONNECTION�
FROM�TIME�TO�TIME�WONjT�DO�ANY�HARM�

5RY�)OBBYTE
� IN� -UTON�"RNDALE�
$ENTRE
� OR�854�&LECTRONICS� IN�$HAUL�
&ND� -ANE�AND�SEE� IF�THEY�CAN� PUT�
EVERYTHING�TOGETHER�FOR�YOU��"T�LEAST�
THEY�LL� BE� LOCAL� IF�YOU� HAVE�A�PROBLEM�

'INALLY
� *� DONjT �DO�SHOPPING� LISTS
�
BUT�A�QUICK�GLANCE�THROUGH��# ���
��%&&�(�SAYS�THAT�THE�WHOLE� LOT�
	"MIGA
� )%
�MEMORY
�MONITOR
� PRINTER�
SOFTWARE� AND�7IDI� ��
�WILL� COST�A� LITTLE�
MORE�THAN�YOUR�_�����BUDGET
�
THOUGH�THIS� IS�FROM�SEVERAL� DIFFERENT�
DEALERS�
:OU�MAY�BE�ABLE�TO�NEGOTIATE�A�
BETTER�PRICE� IF�YOU�GET�IT�ALL� FROM�JUST�
THE�ONE�DEALER���.

#&)"�+,1�#,2+!
*� HAVE�JUST�BOUGHT�
0CTOBER�S��@<:4�
�BE@4G�W ITH��8I'46���
ON�THE�COVER�DISK�

"FTER�COMPLETING�THE�TUTORIAL� IN�THE�
MAGAZINE
� *� TRIED�TO�ASSEMBLE�OTHER�
SOURCE�CODE�FROM�VARIOUS�OTHER�
MAGAZINES��8HEN� *�CLICKED�ON�
"SSEMBLE
� IT� REPORTED� kFILE�NOT�
FOUNDl�ON�WHERE�THERE�WERE� LINES�
USING�k INCLUDEl�AS�A�COMMAND�� *�
HAVE� LOOKED�FOR�THESE�FILES�BUT�*�
CANNOT�FIND�THEM�ANYWHERE��$OULD�
YOU�PLEASE�TE LL�ME�WHERE�THEY�ARE�OR�
HOW�*� CAN�GET�HOLD�OF�THEM �"RE�
THEY�IN�THE�ORIGINAL�PACKAGES 

+USTIN�)ANNAN�
$HESTER�LE�4TREET�

$O�� %URHAM�

5HERE�ARE�TWO� REASONS�WHY�THIS�COULD�
BE�HAPPENING�� 'IRSTLY
� THE� SOURCE�
FILES� IN� QUESTION�ARE�USING�CUSTOM�
INCLUDE�FILES�ESPECIALLY�FOR�THAT�
PROGRAM�� *N�WHICH� CASE
� IT�WILL� BE�
HARD�TO�FIND�THEM�� )OPEFULLY
� IT�WILL�
SIMPLY�BE� �5HE�$ASE�OF�THE�.ISSING�
$OMMODORE� *NCLUDE�'ILES�l ��5HESE�
FILES
�WITH� NAMES� LIKE� kEXEC�EXEC�Il 
�
k INTUITION�SCREENS�Il� AND� SO�FORTH� ARE�
INCLUDED� IN�THE�ORIGINAL� PACKAGES��
5HEY�CAN�ALSO�BE�BOUGHT�SEPARATELY�
FROM�$OMMODORE�� *F�YOU�WISH�TO� BUY�
THEM
�ALONG�WITH� LOTS�OF�OTHER�HANDY�
DEVELOPMENT�TOOLS�YOU�NEED� TO�WRITE�
TO�
%EVELOPER�4UPPORT

$OMMODORE�#USINESS�.ACHINES

5HE�4WITCHBACK

(ARDNER�3OAD

.AIDENHEAD

#ERKS�4-���9"
AND�ASK�FOR�INFORMATION� ON�THE�
CURRENT� �/ATIVE� %EVELOPERS�5OOLKIT���
5HIS�WILL� PROBABLY�COST�AROUND�_���
AND� IS�WORTH� ITS�WEIGHT�IN�GOLD�� ��

 ), (�1%�1�
8HEN�BOOTING�UP� *�GET�
THE�MESSAGE� k$AN�T�
FIND� BATTERY�BACKED�UP�
CLOCKl ��.Y�CLOCK�

WORKS� IF�*� RESET� IT�EACH�TIME�h�
WHATjS�GOING�ON 

3"�5HORNE�
)ENLEY

8HEN�YOU� SAY�RESET�DO�YOU�MEAN�
3&4&5�OR�RE�SET�AS� IN� CHANGE�THE�
TIME �5HE�MOST� LIKELY�CAUSE�OF�THIS� IS�
THE�HARDWARE�CLOCK�HAS�BEEN�
CORRUPTED�AT�SOME�POINT�AND�YOU� ARE�
ONLY�RE�SETTING�THE�SYSTEM�SOFTWARE�
CLOCK��5HE�35$�ON�THE�TRAPDOOR�IS�
ONLY�READ�DURING�BOOT�UP
� AFTER�THAT�
THE� SYSTEM�TIME� IS�MAINTAINED�BY�
,ICKSTART�USING�TIMING�kTICKSl�FROM�
ONE�OF�THE�$L"S��5HE�SIMPLE�ANSWER�
IS�TO� LEAVE�THE�MACHINE�ON�FOR�AT�
LEAST�EIGHT�HOURS�TO�MAKE�SURE�THE�
BATTERY�IS�FULLY�CHARGED
�THE�FOLLOW�
THESE�STEPS�
A
�#OOT�YOUR�8ORKBENCH�DISK�
B
�0PEN� A�4HELL�WINDOW�
C
� &NTER�THE�FOLLOWING�

'�/$,+� �201&+$� X� '�/$,+� �201&+$

'ONT�� �THE�GROUP�OF�LETTERS
� NUMBERS�AND�SPECIAL�CHARACTERS�THAT�COMPRISE�
ONE�VARIATION�OF�TYPEFACE
�EG�� ��PT�5IMES
� ��PT�5IMES�#OLD
� ��PT�5IMES�
*TALIC��4OMETIMES�	MISTAKENLY
�USED� IN�DESKTOP�PUBLISHING�TO� REFER�TO�A�
TYPE� FAMILY�

*NCLUDE�FILES�� �SUPPLIED�BY�$OMMODORE
� PROVIDE�ALL� THE�OFFSETS�NEEDED�TO�
ACCESS�SYSTEM� LIBRARY�ROUTINES
�AND�THE�FORMATS�FOR�ALL� SYSTEM�STRUCTURES�

*NTUITION�� �THE�PART�OF�THE�"MIGA�S�OPERATING�SYSTEM�CONCERNED�WITH�WINDOW�
HANDLING
�MENUS�AND�SO�FORTH�� *T�INTERPRETS�USER� INPUT�FROM�THE�MOUSE�
AND�SENDS� INFORMATION�TO�THE� RELEVANT�WINDOWS�VIA�THE� *NTUITION� %IRECT�
$OMMUNICATION�.ESSAGE�1ORTS�

IAGGIES�� �THE�JAGGED�EDGES�SEEN�ON�DIAGONAL� LINES
� CAUSED�BY�THE�USE�OF
SMALL
� BUT�NONETHELESS�FINITE
� RECTANGULAR�PIXELS�TO�MAKE� UP�A�PICTURE�
�� q� �� ��q� �̂ 7� q� �� �� q��� 
 ���q� �c� ��*���� ���q

-IBRARY�� �THE�"MIGA�HAS�MANY�SPECIAL� FEATURES
� AND� PROGRAMS�ARE�ALREADY�
PRESENT�IN�THE�OPERATING�SYSTEM�TO�MAKE� USE�OF�THESE�FEATURES��5HESE�
PROGRAMS
�OR� LIBRARY�FUNCTIONS
�MAY�	AND�SHOULD
�BE�USED�BY�APPLICATIONS�
PROGRAMS
�OBVIATING�THE�NEED�FOR�EACH�PROGRAMMER�TO�WRITE�A� SIMILAR�SET�
OF�ROUTINES�

30.�SHARER�� �A�DEVICE�WHICH�WILL�HOLD�MORE�THAN�ONE�30.� 	THE�CHIP�IN�WHICH�
,ICKSTART� IS�STORED
�AND�ENABLE�THE� USER�TO�CHOOSE�WHICH�VERSION�TO� USE�

�?� � ��
����	������B �
�����OM�B ���������� NVVO



2$3"+."*� 1$2$3

C	� .NV�RDS�SGD� BKNBJ� EQNL�
0QDEDQDMBDR�@MC� RDKDBS�3!6%�� .HO�
A@BJ�SN� SGD� 3GDKK� @MC� BGDBJ�SGD� SHLD�
@MC� C@SD� @QD� BNQQDBS� KHJD�SGHR�

# 3$

D	� *TRS�SN�L@JD� RTQD� SGD� 24#� HR�
EHWDC�� MNV�DMSDQ�SGHR�

2$3"+."*� +. #�
# 3$

@MC� XNT� RGNTKC� FDS�SGD� R@LD�C@SD�
@MC�SHLD� A@BJ�@F@HM�
E	� )E�SG@S�CNDRMgS�VNQJ�� ENKKNV�3SDOR� B�
@MC� C� @F@HM� ATS�RJHO� RSDO�D�� .NV�
DMSDQ�

2$3"+."*� 2 5$�
2$3"+."*� +. #�
# 3$

HE�SGD� BKNBJ� HR� RSHKK� B@TRHMF� OQNAKDLR��
FDS�SGD� 2!-� B@QC� BGDBJDC� NTS�AX�
XNTQ� KNB@K� CD@KDQ�� -3

*-,#*7��1���"#1)(#2
H� @L�SGHMJHMF�NE�
FDSSHMF�@� (DVKDSS
�
0@BJ@QC� $DRJ*DS� ����
@MC�3EH:MEHJ>�� $NDR�

3EH:MEHJ>� RTOONQS�SGD�$DRJ*DS�
����

-@QJ�"TBJKD�
"@SG�� !UNM

#TQQDMSKX�3EH:MEHJ>� ����� .;L����
RTOONQSR� SGD� $DRJ*DS�����ADSSDQ�
SG@M� @MX�NSGDQ�!LHF@�VNQC�
OQNBDRRNQ�

4DWS� @MC� OHBSTQDR�VHKK� OQHMS�
VHSGNTS�OQNAKDL� OQNUHCDC� XNT� G@UD�
DMNTFG�LDLNQX�SN�CN�SGD�INA�

4GD�E@BS�SG@S�SGD�SDWS�@MC�
OHBSTQDR� @QD� @KK� KN@CDC� HMSN� SGD�VNQC�
OQNBDRRNQ�
 �SG@S� HR�� ENQL@SSDC� @MC�
QD@CX�SN� OQHMS�
 �CNDR� MNS�LD@M�XNT�
G@UD� DMNTFG� LDLNQX�

4GD�VNQC� OQNBDRRNQ�VHKK� QDPTHQD�
LNQD�LDLNQX�SN� OQHMS�XNTQ�
CNBTLDMS�� DRODBH@KKX� HE�XNT� @QD� TRHMF�
!LHF@� RBQDDM� ENMSR� @R�NOONRDC�SN�
SGD� ENMSR� ATHKS� HMSN� SGD� OQHMSDQ�

3EH:MEHJ>� HR� @AKD� SN� TRD� SGDRD�
OQHMSDQ�ENMSR�� ATS� HE�XNT�V@MS�FQ@OGHBR�
@MC� OQHMSDQ�ENMSR� NM�SGD� R@LD� O@FD�
XNTgKK� G@UD� SN� O@RR�SGD� O@ODQ�SGQNTFG�
SGD� OQHMSDQ�SVHBD� 
 �EHQRS�SN� OQHMS�SGD�
SDWS�� SGDM� SGD�FQ@OGHBR�

(NV�LTBG� LDLNQX�XNT� @BST@KKX�
MDDC�VHKK� CDODMC� NM� GNV�L@MX�
OHBSTQDR� @QD� KN@CDC�@MC�SGD� RHYD� NE�
SGNRD� OHBSTQDR�� GNV�L@MX�!LHF@�
RBQDDM� ENMSR�@QD� KN@CDC� @MC� SGD� RHYD�
NE�SGNRD� ENMSR�� @MC�SGD� NTSOTS�PT@KHSX�
RDKDBSDC� @S� OQHMS�SHLD�

)R� �-A�DMNTFG�� &NQ�NMD� O@FD� NE�
SDWS�VHSG� NMD� OHBSTQD� NM� HS�� XDR�� 4VN�
O@FDR��$DODMCR�VG@SgR� NM� SGDL�

3EH:MEHJ>
� SGD�$DRJ*DS����� @MC�
@S� KD@RS��-A�NE�LDLNQX� HR� @� FNNC�
BNLAHM@SHNM�� ATS�� @R� @KV@XR�VHSG� SGHR�
JHMC� NE�VNQC� OQNBDRRHMF� �VGHBG� HR�
RDLH
$40� QD@KKX	�� SGD�LNQD�LDLNQX�
SGD� ADSSDQ�� &3

"-3 *#�20-3 *#
)� RS@QSDC�TRHMF�!LHF@�
BNLOTSDQR�SN� @CC�
SHSKDR� SN�NTQ�UHCDNR�
@ANTS�SVN�XD@QR� @FN��

@MC� K@SDQ� ANTFGS�@M�!����VHSG�
���-A� 2!-�DWO@MRHNM�@MC�,HE�
2?:;E�,BKI��ENQ�VG@S� HS�BNRS�SGHR�V@R�
@�UDQX�FNNC�ATX�� @KSGNTFG�SGD�
PT@KHSX�V@R�MNS�SG@S�FNNC�� HM� SDQLR�
NE� fI@FFHDRg�

4GHR�XD@Q� )� @BPTHQDC�@M�!LHF@�
������VHSG�3�����
�VHSG�@�UHDV�SN�
QTMMHMF�SHSKHMF�OQNFQ@LLDR�� HM� SGD�
GNOD�SG@S� HS�VNTKC� AD� ADSSDQ��7HSG�
SGHR� HM�LHMC�� )� G@C�SGD�RTOOKHDQ��
(NAAXSD�� HMRS@KK� @M� DWSQ@��-A�NE�
2!-�

-X�EHQRS� @SSDLOSR� @S� SHSKHMF�VHSG�
SGD� MDV�L@BGHMD�VDQD�VHSG�
�HE7:97IJ� 0?JJ;H��
�VGHBG�
TMENQSTM@SDKX�CHC� MNS� OQNCTBD�
R@SHRE@BSNQX� QDRTKSR�� &NMS�RDKDBSHNMR�
VDQD�ONNQ�� CDEHMHSHNM�V@R�A@C�� @MC�
@MSH
@KH@RHMF�V@R�DRRDMSH@K�� ATS�SGD�
QDRTKS�V@R�RSHKK� ADKNV�NTQ�NKCDQ�
OQNFQ@L�� �0� �V@R� QDSTQMDC�

,HE� 2?:;E�,EIJ��@� CDUDKNOLDMS�
NE�,HE� 2?:;E�,BKI	� VNMgS� ETMBSHNM�
OQNODQKX�VHSG�NTQ�!LHF@������� &NQ�
DW@LOKD�� DMC�SHSKDR�VNTKC� MNQL@KKX�
QNKK�� ATS�VHSG�,2 �,EIJ�@�RHMFKD�OHWDK�
AK@BJ� KHMD� @OOD@QR�@S�SGD� O@FD�
AQD@J�VGDM�TRHMF�UDQSHB@K�
SQ@MRHSHNMR�� )S�VNM�S�VNQJ�@S�@KK� NM�
NTQ�!�����3GDQDEE�3XRSDLR��VGN�
OQNCTBD�,2�,EIJ
� G@UDMgS� QDRONMCDC�
SN�LX� KDSSDQR�

!MNSGDQ� HLONQS@MS�TRD�NE�NTQ�
!LHF@R� HR� ENQ�%CHS� ,HRS�-@M@FDLDMS��
ENQ�VGHBG�VD�TRD�- HBQNHKKTRHNMgR�
! (, �RXRSDL�� )M� SGHR� B@RD�SGD�
OQNAKDL� HR� SG@S� HS�VHKK�VNQJ�NM�
NBB@RHNM�VHSG� NTQ�!����� ATS�NESDM�
BQ@RGDR�EHUD�NQ�RHW� SHLDR�NM�ANNS��
RNLDSHLDR�EQDDYHMF�TO�SGD�L@BGHMD��
%$,0�VNQJR�/+�VHSG� SGD������� ATS�
BDQS@HM�ETMBSHNMR�CNM�S�VNQJ�
BNQQDBSKX� TMCDQ������

7D� QDS@HK�NTQ�UHCDNR�SN�SGD�
OTAKHB�� RN�SGD� PT@KHSX�NE�SHSKHMF� HR�
HLONQS@MS� �VD�TRD�OQNEDRRHNM@K� "65
�
30�L@BGHMDR� ENQ�DCHSHMF	�� 4GD�
PT@KHSX�VD�FDS�EQNL�SGD�!LHF@� HR�
UDQX�CHR@OONHMSHMF�@MC�RN�@QD� SGD�
QDRTKSR�VDgUD�G@C�EQNL�NTQ�DWSQ@�
HMUDRSLDMSR�NUDQ�SGD� K@RS�XD@Q�
#NTKC� XNT�L@JD�@MX�RTFFDRSHNMR�
@ANTS�
�̂LNQD�DEEDBSHUD� SHSKHMF�RNESV@QD�
�̂GNV�SN� HLOQNUD�SGD� QDKH@AHKHSX�NE�
NTQ�7"�����!LHF@� ����
^VGDSGDQ�SGDQD� @QD� TOC@SDC�
UDQRHNMR� NE�SGD� OQNFQ@LR�LDMSHNMDC�
VGHBG�VHKK�VNQJ�NM� NTQ�!LHF@�������
^VGDSGDQ�EHSSHMF�@� 2/-�RG@QDQ�SN�
SGD������LHFGS� GDKO�SN� QTM�
OQNFQ@LR�VGHBG�VNQJ�A@CKX�NM�SGD�
!����

!S� OQDRDMS� )� @L�UDQX�
CHR@OONHMSDC�VHSG� SGDRD�!LHF@
�
A@RDC�RXRSDLR�� ) gC� KHJD�SN� TRD�SGD�
L@BGHMDR�ENQ�NSGDQ�SGHMFR��
O@QSHBTK@QKX���
AHS�FQ@OGHBR�� $40�
DSB�� ATS�LX�DWODQHDMBDR�RN�E@Q�
L@JD�LD�SGHMJ�SG@S�!LHF@R�@QD��
@ESDQ�@KK�� ADRS� QDF@QCDC�@R�F@LDR�
L@BGHMDR�@MC� HS�VNTKC� AD� ADSSDQ�SN

KNNJ�@S�RNLDSGHMF�LNQD�OQNEDRRHNM@K�
HM�SGD�0#�NQ�-@B�EHDKC�� CDROHSD� SGD�
DWSQ@�BNRS�

!MCQDV�3@TMCDQR�
'QD@S�$@VJHMR�

%RRDW�

)gL� RNQQX�SN� GD@Q�XNTgUD� ADDM� G@UHMF�
RN�LTBG�SQNTAKD�� /MD�SGHMF�VGHBG�
RSQTBJ�LD� HLLDCH@SDKX�V@R� SG@S�XNT�
G@UDMgS�LDMSHNMDC�VG@S�XNT� TRD� ENQ�
DMBNCHMF�SGD�!LHF@gR� 2'"�NTSOTS�
HMSN�UHCDN�� 3HMBD�XNT� @QD� TRHMF�"65�
30�ENQ� QDBNQCHMF�� )� GNOD�SG@S�XNT� @QD�
TRHMF�@� RTHS@AKD�PT@KHSX�FDMKNBJ�NQ�
2'"�DMBNCDQ�� MNS�NMD�NE�SGD�
BGD@ODQ�� CNLDRSHB
SXOD� TMHSR�� 4GHR�
LHFGS�FN�@� KNMF�V@X�SN� DWOK@HMHMF�
RNLD�NE�SGD� OQNAKDLR�XNT� @QD�
G@UHMF�� )E�XNT� 7H;�TRHMF� @�FNNC� NMD��
G@UD� HS�BGDBJDC�NUDQ�ENQ�E@TKSR� @MC�
@KHFMLDMS�

)� G@UD� TRDC�!LHF@R�VHSG� ,HE�
2?:;E�,BKI
� ,HE� 2?:;E�,EIJ�@MC�
�HE7:97IJ� 0?J?;H���ENQ�UHCDN�VNQJ��
HMBKTCHMF�AQN@CB@RS�@MC�� NE�SGD�
SGQDD�� )�VNTKC� @KV@XR� QDBNLLDMC�
"4��NTS�NE�BGNHBD�� )� B@MgS� TMCDQRS@MC�
XNTQ�BNLLDMSR� @ANTS�I@FFHDR�VHSG�
�0� ��TMKDRR�XNT� @QD� ADHMF�GXODQi
BQHSHB@K�

7GHKD� )� G@UD� RXLO@SGX�VHSG� XNTQ�
RHST@SHNM� SGDQD� @QD�L@MX�G@OOX� TRDQR�
NE�!LHF@R�VGHBG� @QD� EHSSDC�VHSG� ��
AHS�
B@QCR� �@MC�SGHR� HMBKTCDR� M@SHNM@K�
AQN@CB@RSHMF�BNLO@MHDR	� @MC� OKDMSX�
NE�OQNEDRRHNM@K� $40gDQR�VGN�TRD�
!LHF@R�SN� OQNCTBD� GHFG
PT@KHSX�VNQJ��
HMBKTCHMF�BNKNTQ�ONRSRBQHOS�NTSOTS�� )S�
RDDLR�SG@S�SGDQD� HR� RNLDSGHMF�
ETMC@LDMS@KKX�EK@VDC�VHSG� XNTQ�!LHF@�
UHCDN� RDSTO�VGHBG� G@R� KDC� SN�XNTQ�
CDRO@HQHMF�BNMBKTRHNMR�

)gL� OQDSSX�RTQD�SG@S�SGD� OQNAKDLR�
VHSG�,HE� 2?:;E�,EIJ�@QD� ADHMF�B@TRDC�
AX� HS�ADHMF� HMBNLO@SHAKD�VHSG�7"�� �HM�
SGD� B@RD� NE�SGD�!LHF@� ����	� @MC�
SG@S�SGD����-"�NE�#()0� �CHROK@X	
2!-� NM� XNTQ�!���� HR� MNS�RTEEHBHDMS�
ENQ� HS�SN� QTM� @S�@KK�� !�2/-� RG@QDQ� HM�
SGD�!�����C?=>J�RNKUD� SGHR� NMD�� ATS�
XNT�KK� G@UD�SN� TOFQ@CD�XNTQ�!����SN�
�-"�NE�#()0� 2!-� SN� RS@MC� @MX�
BG@MBD�NE�RTBBDRR�VHSG� ,2�,EIJ�� )�
SGHMJ�XNT�KK� EHMC� SG@S�RTBG� OQNAKDLR�
@QD�LDMSHNMDC� HM� SGD�L@MT@K� XNT� FNS�
VHSG� SGD� RNESV@QD� @MC� SG@S�RNLD�NE�
SGD� D@QKHDQ�!LHF@R� @QD� MN� KNMFDQ�
RTHS@AKD� ENQ� MDVDQ�� LNQD� ONVDQETK��
RNESV@QD�VGHBG� HR� CDRHFMDC� SN� QTM� NM�
BNQQDRONMCHMFKX�LNQD� ONVDQETK�
L@BGHMDR�� )�C� RTRODBS�SG@S�RTBG�
HMBNLO@SHAHKHSX� OQNAKDLR� @QD� @KRN� SGD�
QNNS�NE�XNTQ�SQNTAKDR�VHSG� %$,0�� )S�
@KV@XR� O@XR�SN� RBQTSHMHRD� SGD�
QDBNLLDMC@SHNMR� NE�SGD� RNESV@QD�
OTAKHRGDQ�ADENQD�XNT� ATX�
� HE�NMKX�SN�
CHRBNUDQ�VGDSGDQ�SGD�RNESV@QD� ?I�
@BST@KKX�RTHS@AKD�ENQ�XNTQ�RXRSDL�

4GD�NMKX�NSGDQ�@CUHBD� �� G@UD�SN�
NEEDQ� HR� SN�G@UD�@MNSGDQ� KNNJ�@S�"4��
�
HS� )3� @� SNO
MNSBG� OQNFQ@L�
� @MC� SQX�
@MNSGDQ�FDMKNBJ�DMBNCDQ� HE�SGHMFR�
RSHKK� KNNJ�A@C�� 9NT� RDDL� SN� AD� G@UHMF�
@M� TMBNLLNMKX�CHEEHBTKS�SHLD�� @MC� )�
G@UD�SN� R@X�SG@S�ENQ�@KK� SGD� KNUD�G@SD�
QDK@SHNMRGHOR� SGDQD� @QD�VHSG� ANSG�
#NLLNCNQD�@MC� SGDHQ�!LHF@R�� SGDX

@QD� MNVGDQD� MD@Q�@R�CDOQDRRHMF�@R�
XNTQ�TMENQSTM@SD�DWODQHDMBDR�VNTKC�
HMCHB@SD�� #3

$)��/$*)�- +'�4
@	�)�VHRG� SN�ATX�@M�
@BBDKDQ@SNQ�ENQ�LX�
!�����SG@S� CNDR� MNS�
L@JD�SGD�!BSHNM�

2DOK@X�B@QSQHCFD� QDCTMC@MS�� HD�� SG@S�
DHSGDQ�CNDR� MNS� TRD�SGD���
OHM�
DWO@MRHNM�RKNS�NQ�G@R�@� O@RRi
SGQNTFG� ONQS�� )R� SGDQD�RTBG�@� B@QC�NQ�
@�LDSGNC�NE�TRHMF�ANSG�
RHLTKS@MDNTRKX�
A	� )�VHRG� SN�OTQBG@RD�SGD�-@FMDSNi
/OSHB@K� CQHUD� EQNL� 0NVDQ�#NLOTSHMF�
@MC�VNMCDQ� HE��GNV	� )� BNTKC� TRD�SGD�
$@S@EKXDQ�3#3)� AN@QC� �VHSG� ��-A�
G@QC�CHRJ	�VHSG� SGD�-@FMDSN
/OSHB@K�
CQHUD�NQ�VNTKC� )� G@UD�SN�OTQBG@RD�@�
RDBNMC�3#3)� AN@QC�

!MSGNMX�3SDDK�
3V@MRD@�

7�'K@LNQF@M

5MENQSTM@SDKX�SGD�!BSHNM� 2DOK@X�
B@QSQHCFD� �NM� SGD�!LHF@�����@S� KD@RS	�
CNDRMgS�VNQJ�VHSG� @M� @BBDKDQ@SNQ�
EHSSDC� @MXV@X�� RN�SGD� OQNAKDL�SG@S�
ANSG� SGD� @BBDKDQ@SNQ�@MC�SGD�!BSHNM�
2DOK@X� QDPTHQD� SGD� R@LD� RKNS� HR�
Q@SGDQ�ADRHCD�SGD� ONHMS�� 4GD�V@X�SGD�
!BSHNM� 2DOK@X�B@QSQHCFD� �@MC� RHLHK@Q�
B@QSQHCFDR	�VNQJ�L@JDR� HS� Q@SGDQ�
TMKHJDKX�SG@S�@MX�VHKK�VNQJ� OQNODQKX�
VHSG� @M� @BBDKDQ@SNQ�EHSSDC�

!MC� HS�R� A@C� MDVR�NM� SGD�3#3)�
EQNMS�SNN�� XNT�VHKK� MDDC� @�MDV�3#3)�
B@QC� ENQ�SGD�-@FMDSN
/OSHB@K� CQHUD��
OQDEDQ@AKX�SGD�#NLLNCNQD�!�����NQ�
'60� )LO@BS� ))�� /MBD�XNT� G@UD�SG@S��
OTS�XNTQ���-A�1T@MSTL� NM� SGD� MDV�
B@QC�SNN� @MC� CHSBG� SGD� $@S@EKXDQ�� &.

$�2�)/�/*�+-*"-�(

" K� @L� JDDM�SN�RS@QS�
OQNFQ@LLHMF�@MC�
G@UD�RNLD�FNNC� HCD@R�
ENQ�OQNIDBSR�� .NV� )�
JMNV�SGHR�VHKK� S@JD�SHLD� ATS� HR� HS�

VNQSG� HS�VHSG� @KK� SGD�RSTOHC� BG@MFDR�
SG@S�#NLLNCNQD� @QD�L@JHMF�
�AX�SGD�
SHLD� )�FDS� NM�LX� fBNLOTSHMF�EDDSg�
SGD�!����AD�CD@C�@MC� )�VHKK� G@UD�
V@RSDC�LX�SHLD�RN�LX�EHQRS�PTDRSHNM�
HR� fHR� HS�VNQSG� HS g�

)E�HS� HR�� BNTKC�XNT�@CUHRD�LD�NM�
VG@S�O@BJ@FDR�SN�RS@QS�VHSG�� )�V@R�
BNMRHCDQHMF��CEI�ENKKNVDC� AX�
 ;LF79�%%%�ATS�VHKK� KD@QMHMF��CEI�
G@UD� ADDM�NE�@MX�GDKO�SN�LD�NMBD� )�
BNLD�SN� ;LF79�NQ�VHKK� )� G@UD�SN�
RS@QS� @F@HM�

!�5RDQ�
'NVDQ�

3V@MRD@

4GD� A@C� MDVR� HR� SG@S�BNLOTSDQR�VHKK�
BNMSHMTD�SN� BG@MFD�@MC�XNT� @QD�PTHSD�
QHFGS�
 �SGD�!����VHKK� OQNA@AKX�AD�
CD@C� @MC�FNMD� KNMF�ADENQD�XNTgUD�
FNS�SN� SGD� ONHMS�VGDQD�XNT� B@M�VQHSD�
OQNEDRRHNM@K� OQNFQ@LR�� )E�� NM�SGD�
NSGDQ�G@MC�� XNT� SGHMJ�XNT� QD@KKX�B@M�
JMNBJ�NTS�@�BNLLDQBH@K� OQNCTBS� HM�
SGD� QDK@SHUDKX�MD@Q�ETSTQD� SGDM�
RSHBJHMF�SN� SGD� RS@MC@QC�!LHF@

!- )'!�3(/00%2�^�)335%����^�$%#%-"%2� ����� -
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COLLECTION�OF�PROGRAMS�THAT�TAKE�CARE�OF�THE�GENERAL� RUNNING�OF�THE
MACHINE
�"MIGA%04�CONCERNS�ITSELF�WITH�DEVICE�HANDLING��CONTROL� OF�THE�
KEYBOARD
� BASIC�SCREEN�OUTPUT
� DISK�DRIVES
� PRINTERS�AND�SO�ON�

"/4*�$�� �A�STANDARD�FOR�THE� LANGUAGE�DEVISED�BY�THE�"MERICAN� /ATIONAL
4TANDARDS� *NSTITUTE
�WHICH�DIFFERS�FROM�SOME�AREAS�AND�CLARIFIES�OTHERS�OF�
THE�ORIGINAL� DEFINITION�OF�$�GIVEN�BY�,ERNIGHAN�AND�3ITCHIE
�THE�LANGUAGE�S�
CREATORS�

#ASIC�� �#EGINNERS��"LL�PURPOSE�4YMBOLIC�*NSTRUCTION�$ODE� IS� A�HIGH�LEVEL�
PROGRAMMING� LANGUAGE
�MUCH�FAVOURED�BY�MICRO�COMPUTER�USERS�� *T�
COMBINES�A� FAIR�AMOUNT�OF�POWER�WITH�EASE�OF�USE�

&$4�� �&XTENDED�$HIP�4ET�IS�THE�NAME�GIVEN�TO�THE�NEW�VERSIONS�OF�THE�
"MIGAjS�CUSTOM�CHIPS�WHICH� HANDLE�GRAPHICS�AND�SOUND�

&DITOR�� �AN�EDITOR
� LIKE�A�WORD�PROCESSOR
� IS�A�MEANS�OF�ENTERING�TEXT� INTO�THE�
COMPUTER��1ROGRAMS�ARE�WRITTEN�WITH� AN�EDITOR�BEFORE�BEING�TURNED�OVER�TO�
A�COMPILER�OR� INTERPRETER�

.ULTISYNC�MONITOR�� �A�MONITOR�WHICH�CAN�ACCEPT�ITS� SIGNAL� AT�A�VARIETY�OF�
FREQUENCIES
� USUALLY�RANGING�FROM����TO����,)Z��"�MULTISYNC�IS� USEFUL�FOR�
DISPLAYING�SIGNAL� PRODUCED� BY�A�FLICKER�FIXER�OR�FROM�AN� *#.�1$�7("�CARD�

PROGRAMMING�CONVENTIONS�WILL�
SAFEGUARD�YOU�AGAINST�MOST�ASPECTS�
OF�CURRENT�MODEL� OBSOLESCENCE�

0NLY�YOU� KNOW�HOW�MUCH�
ENTHUSIASM�FOR� LEARNING�YOUjVE�GOT�
BUT�THEREjS� NO�DOUBT�THAT�A�CERTAIN�
AMOUNT�OF�WHAT�YOU� LEARN�WILL� SEEM�
TO� BE�WASTED� AS�TIME�GOES�ON�� 'OR�
INSTANCE
� TEN�YEARS�AGO� *�WAS�DOING�A�
LOT�OF������AND�;���ASSEMBLER�
PROGRAMMING�BUT�NOW�MOST�
MACHINES� BASED�ON� THOSE�
PROCESSORS�ARE� BURIED� IN� PEOPLES�
GARDENS�	OR�SHOULD� BE
��8HAT�YOU�WILL�
NEED�TO�DO� IS� ISOLATE�YOURSELF�FROM�AS�
MANY�PROGRAMMING� iDANGER�AREASj� AS�
POSSIBLE� BY�CONCENTRATING�ON�
PROGRAMMING�TECHNIQUES
� RATHER�THAN�
MACHINE�SPECIFIC� HACKS�AND� TRICKS��
5HAT�WAY�THE�THINGS�YOUjLL� LEARN�WILL�
REMAIN� USEFUL� LONG�AFTER�THE�CURRENT�
"MIGA� RANGE�HAS�BITTEN�THE�DUST�

"S�FAR�AS� LANGUAGES�ARE�
CONCERNED�THEREjS�NOTHING�WRONG� IN�
STARTING�WITH� �4F<6�AND��@BF�IS�AN�
EXCELLENT�#ASIC�TYPE� LANGUAGE�
%EVPAC� ***� IS�GREAT�BUT�TACKLING�
ASSEMBLER�ON� THE�"MIGA� IS� NOT�
SOMETHING� *jD� RECOMMEND�YOU�DO� IN�
YOUR�EARLY�PROGRAMMING�DAYS�����

4%& %��*&$��
# 1 R � 'OR�$HRISTMAS�THIS-�� ��� �S?;L���;G�B�-CHA��

V � # � 4ET�AN�"MIGA�����
1LUS�� *� HAVE�SEEN�

ADVERTS�FOR�"���jS
� AND� *� FEAR�THAT� *�
MAY�NOT�BE�ABLE�TO�GET�ONE�� *�THINK� *�
W ILL�GET�AN�"����AND�WILL� THEN�
EXPAND� IT�TO��.#��8OULD�THIS�COST�A�
LOT �"LSO
� COULD� *� RUN�MY�EVER�
EXPANDING�COLLECTION�OF�MAGAZINE�
DISKS�AND�GAMES�ON�MY�EXPANDED�
"��� �8HO�WOULD�DO�THE�
EXPANSION
� COULD� *� DO� IT�MYSELF�OR�
WOULD� *� HAVE�TO�GET�A�DEALER�TO�DO�
IT � *�DEFINITELY�ONLY�WANT�A��.#�
MACHINE��"S�A� LAST� RESORT
� IF�*�GOT�AN�
"���
� COULD� *�S TILL� RUN�ALL�OF�MY

"�����STUFF�ON� IT �1LEASE�ANSWER�
TRUTHFULLY�AS� *� REALLY�NEED�THE�HELP�
AND�ADVICE�

+OHN� #OLTON
�
4TOURPORT�ON�4EVERN�

8ORCESTERSHIRE

�.#�EXPANSIONS�ARE�CURRENTLY�VERY�
CHEAP�AND�EASY�TO�FIT�� *F�YOU�ARE�
WORRIED� ABOUT�THE�FITTING�YOURSELF
�
THEN�YOU� COULD�GET�A� DEALER�TO�DO� IT�
FOR�YOU�� *T� IS� UNLIKELY�THAT�THEY�WOULD�
CHARGE�YOU� FOR�SUCH�A�SIMPLE�
OPERATION�� �.#�EXPANSIONS�CAN�COST�
AS� LITTLE� AS�_���NOW
�OR�AROUND�_���
FOR�ONE�WITH� A� REAL� TIME�CLOCK�

"S�FAR�AS�SOFTWARE�COMPATIBILITY�
GOES
� THIS� RATHER�DEPENDS�ON� HOW�
WELL� THE�SOFTWARE�WAS�WRITTEN��
"NYTHING�THAT� RUNS�ON�THE�"�����WILL�
RUN�ON� THE�"����WITH� NO�PROBLEMS
�
AS�THEY�ARE�ESSENTIALLY�THE�SAME�
MACHINE� BUT� IN� DIFFERENT�BOXES�� *TS�
THE�OLDER�"����SOFTWARE�THAT�COULD�
POSSIBLY�CAUSE� PROBLEMS�FOR�YOU��
4OME�OF�THIS�SOFTWARE�WAS� BADLY�
WRITTEN
� AND� IS� INCOMPATIBLE�WITH�
$OMMODORES�NEW�OPERATING�SYSTEM��
��
��� ��

*,/"�,/�)"00�
5HE�DESCRIPTION�OF�
.03&�IN� k6SING�THE�
"MIGA�8ORKBENCH���
THE�0FFICIAL�(UIDEl�

STATES�THAT�4)*'5�&�ALLOWS�EDITING�
OF�THE�FILE� USING�THE�EDITOR�DEFINED� IN�
&/7�&DITOR��5HE�DESCRIPTION�OF�
ENVIRONMENTAL�VARIABLES�SAYS�
k4&5���$REATES�A� LOCAL�
ENVIRONMENTAL�VARIABLE�l
k4&5&/7���$REATES�A� LOCAL�
ENVIRONMENTAL�VARIABLE�l

.ASTERING�"MIGA%04��
�7��
GIVES�TWO�EXAMPLES�FOR�SETTING�
.03&jS�EDITOR
�VIZ��

5�� -!.!)0�! $.*,���! 
6�� !�#*��!)0�! $.*,����! �

5HE�FIRST�EXAMPLE�DOES�NOT�WORK�AT�
ALL
� THE�SECOND�ATTEMPTS�TO� INVOKE�
&%�BUT�FAILS�WITH� THE�ERROR� REQUIRED�
ARGUMENT�MISSING��$AN�YOU�EXPLAIN�
HOW�TO� INVOKE�.03&jS�EDITOR�
SUCCESSFULLY 
"LSO
� k 6SING�THE�"MIGA�8ORKBENCHl�
MENTIONS�ONLY�"NALOG�AND�%IGITAL��
.ASTERING�"MIGA%04��
� 8
B�
MENTIONS�"NALOG
�% IG ITA LL�AND�
%IGITAL��

$AN�YOU�CLARIFY�THIS�PLEASE 
(�3OBERTS�
.OOR�3OW�
$UMBRIA

4INCE� *�WAS�THE�AUTHOR�OF�ONE�OF�THE�
TEXTS�MENTIONED�THERE� *�WILL� ATTEMPT�
TO�PUT�MATTERS�STRAIGHT�

5HE�FIRST�EXAMPLE�GIVEN� IN�
.ASTERING�"MIGA�S��&*��	� -��DOES�
WORK�AS�DESCRIBED�� *� CANNOT�GET� IT�TO�
FAIL� AT�ALL��5HE�SECOND�EXAMPLE�
DESCRIBED�THERE� IS� INTENDED� AS�AN�
EXAMPLE� 	AS� IT�STATES� IN�THE�TEXT�YOU�
SHOULD�ALWAYS� USE�THE�COMMAND
�� *T�
SHOULD� HAVE�READ�

!�#*��!)0�! $.*,����! �
)*'$)!
5O�EXPLAIN��8HEN�YOU� PRESS�4)*'5�&
�
.03&� READS�THE�CONTENTS�OF�THE�
VARIABLE� IN� &/7�&%*503�AND� ADDS�THE�
NAME�OF�THE�FILE� IT� IS�CURRENTLY�
VIEWING�� *T�THEN� SENDS�THIS�AS� A�
COMMAND� LINE� ARGUMENT�TO�
"MIGA%04��5HE�SECOND�EXAMPLE�
DOES�NOT�WORK�BECAUSE�&$)0�
APPENDS� A� LINE�FEED�TO�THE�VARIABLE�
WHICH�THE�COMMAND�PARSER�READS�AS�
END�OF�LINE��1UT�ANOTHER�WAY
� IT� LOOKS�
LIKE�TWO�SEPARATE� LINES�� *F�.03&�WAS�
SHOWING�4�41"5
� AND�YOU�CALLED� THE�
EDITOR� IT�WOULD� SEND�"MIGA%04�

��! �
-��-+�.

5HE�CLOCK�PROBLEM� IS�SOMETHING�OF�A�
NUSIANCE�� 4OMEWHERE� AROUND�THE�
RELEASE�OF�7������ 	*� NO� LONGER�HAVE�
AN�OLD�ENOUGH�VERSION� TO�CHECK
�
$-0$,�WAS� RE�WRITTEN�AND�THE�TWO�
%*(*5"-�MODES�WERE� REPLACED� BY�A�
SINGLE�ONE
� ERGO�

FIB�7@C7?�8=;=H5@

:OU�CAN�STILL� APPEND�THE�9�AND�:�COd
ORDINATES� IF�YOU�WISH�

FIB�7@C7?�8=;=H5@������

5HIS�ERROR�WAS�ENTIRELY�MINE� AND�
SHOULD� HAVE�BEEN�CORRECTED� IN�THE�
NEW�EDITION�� )OWEVER
� IN� ALL� CASES�
LIKE�THIS�h�IF�IN� DOUBT�ASK��@<:4�&*�
WHAT�THE�CURRENT�VERSION� IS�

0!,-$*)��7CAA5B8��"/''

AND

�7CAA5B8���

TO�GET�THE� LATEST�TEMPLATE��
�

 ,+#20"!�,#�%&$%�
46 ,*�"

*� AM�CONSIDERING�
BUYING�AN��� ��%�BD�
CARD�AND� *�WOULD� LIKE�
TO�KNOW�A� LITTLE �MORE�

ABOUT� IT
� NAMELY�
n�*S�THERE�ANY�PROPER�&NGLISH�
DOCUMENTATION�FOR�IT�YET 
n�%OES�THE�DOCUMENTATION�GO� INTO�
ENOUGH�DETAIL�TO�ALLOW�ME�TO�WRITE�
PROGRAMS�FOR�IT�IN�	 �&������)��"2�
FOR� INSTANCE 
n"S�NORMAL�"MIGA�GRAPHICS�CAN�BE�
OVERLAID
� HOW�DOES� IT�COPE�WITH�THE�
4UPER�)IRES�MODE�WHEN� ITS�
RESOLUTION� IS�ONLY�����X� ��� 
n�%OES� IT� REQUIRE�A�MULTISYNC�
MONITOR 

'INALLY
�WITH�ALL�THE� RUMOURS�OF�
THE�NEW�""�CHIP�SET
�DO�YOU� KNOW�
WHETHER� IT�W ILL� BE�A�DIRECT�
REPLACEMENT�FOR�THE�EXISTING�&$4
�OR�
WILL�WE�ALL� HAVE�TO�GO�OUT�AND�BUY�A�
NEW�COMPUTER 

%ARRAN�8ILLIAMS�
)IGH�8YCOMBE�

#UCKS�

5HE�BASIC�DOCUMENTATION� FOR��-<78B�
IS�AVAILABLE� IN�&NGLISH
� THOUGH� IT� ISNjT�
AMAZINGLY�DETAILED��5HERE�ARE�
%EVELOPER�%OCS� INCLUDED�ON�THE� DISK
�
WHICH� *jM�TOLD�ARE� ADEQUATE�	THOUGH�
AGAIN� NOT�BRILLIANT

� BUT�YOU� SHOULD� AT�
LEAST�BE�ABLE�TO�FIGURE�OUT�THE�
-IBRARIES�AND� SO�ON�

*�M� NOT�A� PROGRAMMER
� SO� *� HAVE�
NO� IDEA�WHETHER�YOU�COULD� USE�
'4F64?�TO�COMMUNICATE�WITH��-<78B�� �
THOUGH��)8KK�CAN�BE�USED
� IF�THIS�
PROVIDES� ANY�CLUES�FOR�YOU�

�-<78B����DOESN�T�SUPPORT�4UPER�
)IRES�MODE�AT�ALL
� AND�YOU�DON�T�
NEED�A�MULTISYNC�TO�USE� IT���IN� FACT�IT�
IS�MUCH� PREFERABLE�WITHOUT�

#Y�THE�WAY
� REMEMBER�THAT� +-�
'4<AG�	AS�AVAILABLE�FOR��-<78B����
NEEDS�A�������PROCESSOR�INSTALLED�
IN� THE�"MIGA�BEFORE� IT�CAN�BE�USED
�
AND�THAT�YOU� NEED�A� FAIR�AMOUNT�OF�
3".� 	��.#
�TO�MAKE�BEST�USE�OF�IT�

0N�YOUR�OTHER�QUESTIONS
� THE�NEW�
""�	OR�"("�AS�THEY�ARE�OFFICIALLY�
KNOWN
�CHIP�SET�IS�ABG�A�DIRECT�
REPLACEMENT�FOR�THE� &$4�SO
�YES
� IT�
WILL�MEAN� HAVING�TO�BUY�A�COMPLETELY�
NEW�"MIGA� IF�YOU�WANT�THE�NEW�
GRAPHICS�MODES�� (8

$,1�&1�1�-"!
*� HAVE�A�8ANGTEC�
5APESTREAMER�� )OW�
DO� *� CONNECT�THE�TAPE�
STREAMERS�TO�MY�

8ORDSYNC�����
� IE� 	A
�WHAT� LEAD�
	FOR�INTERNAL�FITTING
 �	B


)OW�DO� *� CONFIGURE� IT�WITH�4$4*�
NUMBERS
�ETC �8HAT�SOFTWARE� IS�
REQUIRED� TO�RUN� IT �8HAT�ARE�4$4*�
AND�-6/�NUMBERS 

/IGEL�#ARKER�
8ESTON�4UPER�.ARE�

"VON

"LL�YOU� NEED� IS� A�THREE�WAY�4$4*� LEAD�
TO�CONNECT�YOUR�DEVICES�TOGETHER
� A

X?6	� ��
����	������B �
�����OM�B ���������� NVVO
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*� REALISE�THIS� IS�
SOMETHING�OF�THE�
FABLED� k PIECE�OF�
STRINGl� QUESTION
� BUT�

HOW�RELIABLE�SHOULD����l� FLOPPY�
DISKS�BE �)AVING�BEEN�SUBJECTED� TO�
ONE�TOO�MANY�READ�WRITE�ERRORS�WITH�
MY�3OCTEC�EXTERNAL�DRIVE� *� INVESTED�
IN�THE�1OWER�$OMPUTING�DUAL�
EXTERNAL��8HIST�THIS�HAS�PROVED�A�
FINE�AND� RELIABLE�PIECE�OF�HARDWARE
� *�
STILL�SEEM�TO�SUFFER�FROM�OCCASIONAL�
DISK�CORRUPTIONS��"T�A�GUESS� *�WOULD�
SAY�EVERY�THREE�TO�FOUR�WEEKS�OF�
HEAVY�EVENING�USE�BRINGS�A�DISK�
CORRUPTION�AND�THIS�SEEMS�
UNACCEPTABLY�HIGH�

*� USE�THE�BEST�BRANDED�DISKS� *�
CAN�FIND�AND�CLEAN�THE�DRIVES�OFTEN
�
S� CHECK�FOR�VIRUSES�REGULARLY�AND�ALL�
APPEARS�WELL��5HE�ONLY�ASPECT�OF�THE�
SYSTEM�THAT�WORRIES�ME� IS�THE�FOUR�
WAY�ADAPTER�POWERING�THE�SYSTEM�
DUE�TO�THE� LAYOUT�OF�THE� ROOM�� %O�
YOU�HAVE�ANY�SUGGESTIONS�OR�AM� *�
JUST�EXPECTING�TOO�MUCH 

*� INTEND�TO�UPGRADE�MY�"MIGA�TO�
"<6>FG4EG���IN�THE�NEAR�FUTURE�� )OW�
WORTHWHILE�WOULD� IT�BE�FOR�ME�TO�
INSTALL�THE� REST�OF�THE�&$4 �5HE�
MAIN�APPLICATIONS� &�RUN�ARE�'8A�'4?	�
*8DH8A68E�&A8�'?HF�AND� #4GG<68���

+OHN�,INLEY�
1ALMERS�(REEN�

-ONDON

"�SYSTEMS�ANALYST�FRIEND�OF�MINE�
CLAIMS�HIS�EXPERIENCE�OF������MEDIA�
HAS�BEEN� LESS�THAN�GOOD�AND� IS�
HAPPIER�WITH�THE�OLDER�����l�MEDIA��
5HE� REASON� FOR�THIS� IS� PROBABLY�THE�
REQUIRED�DENSITY�OF�THE�MAGNETIC�
PARTICLES� IS� LOWER�ON�THE� LARGER�
MEDIA
� AND�WITH�CARE�THIS�MIGHT�
MAKE� IT�MORE� RELIABLE��"LSO
� ����l�
MEDIA� IS� USUALLY�SPECIFIED� FOR� LOWER�
DENSITY�DEVICES�� ON� THE�1$����.�FOR�
����.�)%�DEVICES�COMPARES�WITH�
���.�FOR�� ��l �� /EVERTHELESS
� *� HAVE�
ALSO� HEARD�TAILS�OF�PEOPLE� RUNNING�
CARS�OVER�DISKS
� DOING�ORIGAMI�WITH�
THEM�AND�EVEN�WASHING�THEM�h�AND�
THEY�STILL�WORK�AFTERWARDS�

:OU�CAN� READ� FROM�THAT
� PORTABLE�
MAGNETIC�MEDIA� IS�MORE� ROBUST�AND�
RELIABLE�THAN�YOU�MIGHT�THINK�h�
CERTAINLY�MORE�SO�THAN�YOUR�
EXPERIENCE� SUGGESTS�� %ISK�DRIVE�
HEADS� ARE� PRECISION� MANUFACTURED�
COMPONENTS� 	IF�THEY�WERE�MADE�AS�
ONE�OFFS�THE�COSTS�WOULD� BE�
ASTRONOMICAL
� AND� THIS�COULD� THE�
PROBLEM��5HE�ANSWER�TO�YOUR�
QUESTION� IS
�MOST�PROBABLY
� ONE�OF�
OVERDOING�IT�� )EAD�CLEANERS�ARE�ONLY�
USEFUL�WHEN�THE�HEAD� IS�DIRTY�h�
TYPICALLY�AFTER�SEVERAL�:&"34�OF�
CONSTANT�USE�� *F�YOU� USE�THEM�TOO�
OFTEN� TWO�THINGS�HAPPEN�
[BLOB]�4MALL� PARTICLES�OF�MAGNETIC�
MATERIAL�GET� LODGED� IN�THE�FIBRES� AND�
AFTER�A�FEW�MORE� REVOLUTIONS�DISLODGE�
BACK�ONTO�ANOTHER�PART�OF�THE�DRIVE�
HEAD��8HEN�YOU� INSERT�A�DISK
� THE�
PARTICLES�ACT� LIKE� AN�ABRASIVE�AND�
SCRATCH� THE�DISKS�h�CAUSING�WEAR
�
AND�THEREFORE
� READ�WRITE�ERRORS�

'�/$,+� �201&+$� X� '�/$,+� �201&+$
'LICKER�FIXER�� �A�CARD�THAT�PLUGS� INTO�THE�"�����S�VIDEO�SLOT�AND�REMOVES�THE�

FLICKER�FROM�THE�"MIGA�S� INTERLACE�MODE�AND�THE�VISIBLE�SCAN� LINES� IN�THE�
NON�INTERLACE�MODE�� *NTERLACE�MODE� IS�THE�"MIGA�S�WAY�OF�DOUBLING�THE�
VERTICAL� SCREEN� RESOLUTION
� BUT�NORMALLY�BY�EFFECTIVELY�HALVING�THE� SCREEN�
UPDATE� RATE�AND�CREATING�FLICKER�

*CON�� �A�GRAPHICAL�REPRESENTATION�OF�A�PROGRAM
� PIECE�OF�DATA�OR�DEVICE�SUCH�
\� AS�A�DISK�DRIVE��$LICKING�ON� AN� ICON�WILL�OPEN�ITS�CORRESPONDING�FILE�

*NTERLACE�� �A�METHOD� USED�TO�DOUBLE�THE�APPARENT�VERTICAL�RESOLUTION�OF�THE�
MONITOR�BY�ALTERNATELY�REFRESHING�THE�SCREEN� AT�A�SLIGHT�VERTICAL�OFFSET
�
THUS�SQUEEZING�AN�EXTRA� LINE�BETWEEN�EACH�OF�THE� LINES�OF�A�NONd
INTERLACED�SCREEN�

.ULTISYNC�MONITOR�� �A�MONITOR�WHICH�CAN�ACCEPT�ITS�SIGNAL� AT�A�VARIETY�OF�
FREQUENCIES
� USUALLY�RANGING�FROM����TO����,)Z��"�MULTISYNC� IS�USEFUL�FOR�
DISPLAYING�SIGNAL� PRODUCED�BY�A�FLICKER�FIXER�OR�FROM�AN� *#.�1$�7("�CARD�

q
4TARTUP�SEQUENCE�� �A�PROGRAM�WHICH� IS�EXECUTED�EVERY�TIME�THE�"MIGA� IS�

SWITCHED�ON�AND�AFTER�EVERY�RESET�� *T�SETS�UP�THE� SYSTEM�SO�THAT�IT�IS�
USABLE�FROM�8ORKBENCH
� AND�MAY�BE�CUSTOMISED�BY�THOSE�WHO�HAVE�
UNUSUAL� HARD�OR�SOFTWARE� REQUIREMENTS�

n"FTER�CONSTANT�USE
� THE� ABRASIVE�DRY�
CLEANERS�WILL�WEAR�OUT�THE�DRIVE�
HEADS�OR�CLOG�THEM� UP�� *N�ANY�EVENT
�
THE�WHOLE�MECHANISM�WILL� HAVE�TO�BE�
REPLACED�

*F�YOU�OPEN� UP�AN�OLD�DISK
�YOU�
WILL� NOTICE� IT� IS�SANDWICHED� IN�
SOMETHING� LIKE�TISSUE�PAPER�� 5HIS� IS�
NOT�THERE�BY�ACCIDENT�h�IT jS�THERE�TO�
PICK�UP�THE�EXCESS�PARTICLES�OF�
MAGNETIC�MATERIAL�� *N�OTHER�WORDS
�
DISKS�ARE�SELF�CLEANING�� $ONSIDER�
THIS�� LIKE�MOST�OLD�TIMERS
� *� TREAT�
HEAD�CLEANERS�WITH� THE�CONTEMPT�
THEY�DESERVE
� NEVER�USE�THEM�AND�
RARELY�GET�PROBLEMS�h�EVEN�WITH�
CHEAP
� UNBRANDED�DISKS��$*

12/�,-/&+1�+,1�
+""!"!

*S� IT�POSSIBLE�TO�GET�
'4:8*GE84@�� �� �AND�
+HE5BCE<AG�TO�WORK�
TOGETHER 

1AGE4TREAM� INSISTS�ON�USING�ITS�
OWN�PRINTER�DRIVERS�AND�WILL�NOT�
ACCEPT�ANY�OTHERS�� *F�*�TRY�TO�REDIRECT�
THE�OUTPUT�TO�135�� INSTEAD�OF�1"3�� *�
JUST�GET�GARBAGE�

*T�SEEMS�TO�ME�THAT�.BE>58A6;	�
+HE5BCE<AG�AND�'4:8*GE84@�DRIVERS�
ARE� INCOMPATIBLE�WITH�EACH�OTHER�� *F�
SO
�WHAT�CAN� *� DO � *�GET�BANDING�
AND�DARK�GRAPHICS�WITH�WITH�
'4:8*GE84@	�BOTH�OF�WHICH� *� KNOW�
CAN�BE�FIXED�WITH� +HE5B'E<AG�

"DRIAN�.�-AYDEN�
4TOKE�ON�5RENT

5O�FORCE�'4:8*GE84@�TO�USE�THE�
PRINTER�DRIVER�YOU�HAVE�SELECTED�FROM�
.BE>58A6;�1REFERENCES
� -OAD�AND�
4AVE�%EFAULT�	FROM�(LOBAL�$ONFIGURE�
1RINTER�IN�'4:8*GE84@��THE�
'4:8*GE84@�PRINTER�DRIVER�CALLED�
1REFERENCES�

"LAS
�THIS�WONjT�HELP�THE�
+HE5B'E<AG�PROBLEM�� '4:8*GE84@�
INSISTS�ON� USING� ITS�OWN�DITHER�
PATTERNS�WHEN� PRINTING
� NO�MATTER

WHAT�OPTIONS�YOU� HAVE�SELECTED� FROM�
.BE>58A6;�1REFERENCES�OR�FROM�
WITHIN� +HE5BCE<AG�� '4:8*GE84@�DOES�
THIS� BECAUSE� IT�NEEDS�TO� BE�SURE�
WHAT�PATTERN� IS� BEING�USED�SO�THAT� IT�
IS�ABLE�TO�CHANGE�THE�4CREEN�
'REQUENCY�AND�4CREEN�"NGLE
� IF�
ASKED�TO�DO�SO�

4CREEN� 'REQUENCY� IS�A� �LINES�PER�
INCHj� FIGURE�AND� IN�EFFECT� IT� INFORMS�
'4:8*GE84@�WHAT�SIZE�THE�CELL� FOR�THE�
DITHER�PATTERN� SHOULD� BE��:OUR�PRINTER�
	A�����BY�����DPI�4TAR�-$������
�
CAN�ONLY�REALLY�REPRESENT���� SHADES�
OF�GREY�	INCLUDING�SOLID�BLACK�AND�
SOLID�WHITE

� SO�YOU�ONLY�NEED� A�CELL�
SIZE�THAT�CONTAINS� ���PIXELS
� OR�A���
BY���MATRIX� IN� OTHER�WORDS��5O�WORK�
OUT�THE�CORRECT�4CREEN� 'REQUENCY�
FIGURE�FOR����SHADES�OF�GREY
� DIVIDE�
THE�CELL�WIDTH� 	�
� INTO�THE�PRINTER�
RESOLUTION� 	���

�WHICH�GIVE�A�FIGURE�
OF���� LINES�PER� INCH��$LICK�ON�EACH�OF�
YOUR�1AGE4TREAM�GRAPHICS�
	BITMAPPED�AND�OR�STRUCTURED
� AND�
ENTER���� INTO�THE�4CREEN� 'REQUENCY�
GADGET� IN� THE�&DIT�$OORDINATES�
REQUESTER�FOR�EACH�GRAPHIC
� AND�YOUjLL�
FIND� THAT�YOUR�GRAPHICS�WILL� PRINT�MUCH�
BRIGHTER�

5HIS�FEATURE� OF�'4:8*GE84@� IS� A�
SIMILAR�TECHNIQUE�TO�THAT�WHICH�
+HE5BCE<AG�EMPLOYS�TO� IMPROVE�THE�
OUTPUT�OF�GRAPHICS�

	%ESK+ET�AND�-ASER+ET�USERS�
HAVE�A�MAXIMUM� RESOLUTION� OF�����
DPI
� SO�THEIR�4CREEN� 'REQUENCY�FIGURE�
FOR����SHADES�OF�GREY� IS���� �� ������
LINES�PER�INCH��"�4CREEN� 'REQUENCY�OF�
���
�WHICH� IS���� �� � AND�THEREFORE�A�
��BY���DITHER�PATTERN� CELL
�WOULD�GIVE�
A�MAXIMUM�OF����PRINTABLE�SHADES�
OF�GREY� INCLUDING�SOLID� BLACK�AND�SOLID�
WHITE�


5HE�4CREEN�"NGLE� IS�SIMPLY�THE�
ANGLE�AT�WHICH� THE�DOTS�ARE�ARRANGED�
IN�THE�DITHER��"�GOOD�BALLPARK�FIGURE�
IS����DEGREES
� BUT�YOU�CAN�
EXPERIMENT�WITH� THIS�FOR�EACH�AND�
EVERY�GRAPHIC�� !.

F
%�--6�0%,--"/

?�� A
� *�HAVE�MY�OWN�
\� BLACK�AND�WHITE�

PHOTOGRAPHIC�
DARKROOM�AND� *�WANT�

TO�USE�%IGI7IEW�TO�RECORD�MY�
CONTACT�SHEETS�AND�USE�THE�PICTURES�
AS�THE�BASIS�FOR�DESIGN�WORK�AT�
COLLEGE�� *jVE�MADE�A�TEMPLATE� IN�
%IGI1AINT���FOR�LAYING�OUT�THE�GRABS
�
AND�SET�THE�BLANK�SPACES�TO�BE�THE�
SAME�SIZE�AS�A�%IGI7IEW�QUARTER�
SCREEN�SCAN��4O�FAR�SO�GOOD��5HE�
PROBLEMS�ARISE�WHEN� *� TRY�TO�EXPAND�
THE�GRAB�FOR�CLOSER�INSPECTION�� *F�*�
PICK�UP�A�GRABBED� IMAGE�AS�A�BRUSH�
AND�SCALE� IT�UP�THE�QUALITY�
DETERIORATES� IN� RATIO�WITH�THE�
ENLARGEMENT�� *� HAVE�TRIED�GRABBING�
AT�THE�HIGHEST�SIZE�AND� RESOLUTION�
AND�THEN�SHRINKING�THE�RESULT
� BUT�
THE� IMAGE�ALWAYS�BECOMES�
UNACCEPTABLE�AFTER�SCALING�UP�AGAIN��
*S�THERE�A�WAY�ROUND�THIS 
B
� *� USE�.BE7JBEG;�����FOR�MY�WORD�
PROCESSING�REQUIREMENTS
�SAVING�THE�
FILES� IN�"4$**�ONTO�A�1$�FORMATTED�
DISK�USING�$8FFL* ��� *� LOAD�THE�FILES�
INTO�AN�"PPLE�.AC�AT�COLLEGE�AND�
THEN�PRINT�THEM�OUT�WITH�A� LASER�
PRINTER�AS�THE�QUALITY� IS�MUCH�BETTER�
THAN�THAT�OF�THE�4TAR�-$�������
COLOUR�PRINTER� *� USE�AT�HOME�� *�HAVE�
RECENTLY� READ�THAT�.BE7JBEG;�CAN�
USE�$OMPUGRAPHIC�FONTS� 	LIKE�
1AGE4ETTER� **
�WHEN�RUNNING�UNDER�
.���
���*S�THERE�ANY�WAY� *� CAN�DO�
THIS�WITH� .�����SO�THAT� *� CAN�HAVE�
BETTER�QUALITY�PRINTS�WITHOUT�THE�
FUSS 
C
� *�MAY�CONSIDER�UPGRADING�TO�.���
IF�*� CAN� ROB�A�BANK�OR�SOMETHING�� *jM�
WORRIED�THAT�WHEN�*� DO�UPGRADE�THAT�
THE� INFORMATION�ON�MY�HARD�DISK�
MIGHT�BE�AFFECTED
� AS� IT�HAS�TAKEN�
ME�THE�BEST�PART�OF�A�YEAR�TO�
CONFIGURE�EVERYTHING�HOW���WANT�IT�
AND� *�WOULD�HATE�TO�HAVE�TO�DO�IT�ALL�
AGAIN�
D
� *jM�CONSIDERING�TRYING�MY�HAND�AT�
�)8KK�PROGRAMMING�� %O�YOU�THINK�
THIS�WOULD�BE�TOO�ADVANCED�FOR�A�
COMPLETE�BEGINNER � *�WOULD� LIKE�TO�
BE�ABLE�TO�WRITE�SCRIPTS�TO�CONTROL�
�<:<-<8J��B?7	�AS�SUGGESTED� IN�THE�
MANUAL� PROVIDED��8HAT�DO� *� NEED�TO�
GET�STARTED
� ETC 

4TEVE�)UGHES�
'ARLINGTON�

)ANTS�

A
�"S�YOU� HAVE�DISCOVERED
�WHENEVER�
YOU�BLOW�UP�A�BITMAPPED�GRAPHIC
�
SUCH�AS�YOUR�DIGITISED� IMAGES
� THEY�
VERY�QUICKLY�START�TO�TURN�NASTY�ON�
YOU��8HAT�HAPPENS� IS�THAT�THE�SMALL�
IMAGES�WHICH�YOU�ARE�EXPANDING�ONLY�
CONTAIN� ENOUGH� INFORMATION� TO�
DESCRIBE�THAT�IMAGE�� 4INCE�THE�
PICTURE� IS�MADE�UP�OF�SEPARATE�DOTS�
	PIXELS
�OF�DIFFERENT�COLOURS�YOU�JUST�
GET�BIGGER�VERSIONS�OF�THEM�WHEN�YOU�
ENLARGE�THE� IMAGE
�WHICH� IS�WHY�YOUR�
PICTURES�START� LOOKING�NAFF�� 5HERE� ARE�
SOFTWARE� IMAGE�ENHANCERS�WHICH� CAN�
IMPROVE�THINGS�A�BIT�BY�TRYING�TO�WORK�
OUT�WHAT�MIGHT�BE�THERE
� BASED�ON�
SURROUNDING�DATA
� BUT�THEYjRE�NOT

� �� � ��
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CONTINUED�FROM�PAGE���

LIKELY�TO�HELP�YOU�MUCH�
-IKE�MOST�THINGS�THERE� IS� A�

SIMPLE�SOLUTION
� INSTEAD�OF�DIGITISING�
AT�QUARTER�SCREEN� SIZE
� DO� IT�AT�THE�
HIGHEST
� AND� LARGEST�RESOLUTION�THAT�
YOUR�SET�UP�WILL� ALLOW��� IN�BLACK�AND�
WHITE� IF�YOUR�PHOTOS�ARE�
MONOCHROME�� 4HRINK�THESE� IMAGES�
DOWN�TO� PUT� IN�YOTIR�TEMPLATE�FOR�
QUICK� REFERENCE
� BUT�DONjT�DISCARD�
THEM
� AS�THEY�WILL� BE�YOUR�MASTER�
IMAGES�WHICH�YOU�WILL� USE�FOR�
MANIPULATION�� -ABEL� EACH� SMALL�
IMAGE�FOR� REFERENCE�WITH� THE�SAME�
NAME�WHICH�YOU� HAVE�FILED� IT�UNDER��
5HEN
�WHEN�YOU�WANT�TO�WORK�ON� IT
�
LOAD� THE�ORIGINAL� IMAGE� UP�AND�OFF�
YOU�GO��:OU�CAN�MAKE�THINGS�EASIER�
BY�LOADING�YOUR� LARGE� IMAGES� INTO�
�<:<-<8J���AND�THEN� SAVING�THEM�
AGAIN
� UNCHANGED�� �<:<-<8J�WILL� ADD�
AN� ICON� TO�THEM� IN�THE�FORM�OF�A�
MINIATURE�VERSION� OF�YOUR�ORIGINAL
� SO�
YOU� CAN�SEE� AT�A�GLANCE�WHAT�
PICTURES�ARE�ON�DISK�AND� LOAD� THEM�
QUICKLY�
B
�/O
�THE� SPECIAL� FORM�OF�
$OMPUGRAPHIC�FONTS�	KNOWN� AS�
0UTLINE�FONTS
� USED� UNDER�.���
��
ARE�NOT�COMPATIBLE�WITH� .����� ��
APPLICATIONS
� IT jS�EASY�TO�GET�
CONFUSED� ABOUT�THIS�SCALABLE�FONT�
BUSINESS
� AS�+EFF�8ALKER�WOULD� NO�
DOUBT�POINT�OUT� IF�HE�WAS�WRITING�THIS
�
SINCE�THERE� ARE�SEVERAL� DIFFERENT�
FORMATS�CURRENTLY� IN� USE�ON� THE�
"MIGA�� '4:8*8GG8E�  �	IN� COMMON�WITH�
'EB98FF<BA4?�'4:8����USES�"('"�
$OMPUGRAPHIC�FONTS��'4:8*GE84@�
USES�A�VARIATION� OF�THESE�WHICH� ARE�
INCOMPATIBLE�WITH�OTHER�PROGRAMS
�
WHILE�THE�"MIGA�0UTLINE�FONTS� 	WHICH�
ARE�YET�ANOTHER�VARIATION�OF�THE�"('"�
FORMAT
�ARE�ALSO� PRETTY�MUCH�AN�
ENTITY�IN� THEMSELVES�� )OWEVER
� THE�
.���PROGRAM�'OUNTAIN� CAN� CONVERT�A�
STANDARD�"('"�$OMPUGRAPHIC�FONT�
INTO�AN�"MIGA�0UTLINE�FONT�� -ASTLY
� A�
COMPETITOR�OF�.BE7JBEG;	� �<A4?��BCL	�
COMES�WITH� ITS�OWN� SCALABLE� FONTS�
WHICH�AREN�T�COMPATIBLE�WITH� ANY�OF�
THE�ABOVE�
C
� *�D� RECOMMEND� CHANGING�TO�.��	�
IT�S�WORTH� THE�EFFORT�� #EFORE�YOU� START
�
BACK�UP�THE�CONTENTS�OF�YOUR�HARD�
DRIVE� USING�A� RECOGNISED� UTILITY�SUCH�
AS�(H4EG8E�46>�OR��@<�46>	�JUST� IN�
CASE�ANYTHING�GOES�WRONG��5HEN
�
ONCE�THE�.�����SYSTEM� HAS�BEEN�
REPLACED�WITH�.���
�	� AND�YOU�MAKE�
A�FEW�MORE�ADJUSTMENTS�TO�GET� IT�THE�
WAY�YOU�WANT
� YOU�LL� VERY�QUICKLY�REAP�
THE� BENEFITS���INCLUDING�USING�0UTLINE�
FONTS�WITH� .BE7JBEG;�� D
� *F�YOU�WANT�
TO�USE��)8KK	�YOU�MAY�AS�WELL�GET�
.��	� AS��)8KK�COMES�FREE�WITH� IT��
.IND�YOU
� THE�DOCUMENTATION�
SUPPLIED�BY�$OMMODORE� IS�DREADFUL��
"S�MENTIONED�ELSEWHERE
�GET�
"BACUS�� k6SING�"3EXX�0N�5HE�"MIGAl�
BOOK�	_������FROM�5RILOGIC
� FOR�
EXAMPLE
��"ND� READ�THE�TUTORIALS�
PRINTED� IN�"MIGA�4HOPPER�� *T�S� NOT�
TOO�HARD�TO�GET�TO�GRIPS�WITH� � �EVEN� *�
CAN� USE� IT
� AT�LEAST�ENOUGH�FOR�THE�
THINGS� *�WANT�TO�DO����

THE�.14��

0)&-�,#�1%"� �/�&+
*�HAVE�A�$ANON�#+�L0EX�PRINTER�AND� *�AM�USING�THE�
&PSON9<$#.�.14�����>�AND�#+���PRINTER�DRIVERS�W ITH�IT��
8ITH�#USINESS�$ARD�.AKER�THE�RIGHT�HAND�IMAGE��SLIPSj 
� AT�
USING�%BG8C47�AND��E4C;<6F�A�SPADE�SYMBOL� IS�PRINTED�BY�
DRIVER��8 ITH�INTERWORD�THE�CHARACTERS� k9'0l�APPEAR�ON�

EVERY�PRINTOUT
� REGARDLESS�OF�PRINTER�DRIVER��%ATAEASY�AND�FLINIOS�ARE�
PERFECT�

(RAEME�.
"YRSHIRE
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-/,$/�*�1%"�-/&+1"/
1LEASE�COULD�YOU�
DEMONSTRATE�WITH�A�
SMALL� PIECE�OF�
ASSEMBLY� LANGUAGE�

PROGRAMMING�HOW�TO�SEND�TEXT�TO�
THE�PRINTER�	6SING�THE�1"3��DEVICE�
NOT�THE�135�
� ALTHOUGH� *� IMAGINE�
THIS�WOULD� BE�A�MATTER�OF�CHANGING�
A�STRING�HOLDING�THE�DIRECTION�OF�THE�
OUTPUT
�� *� BELIEVE�THE�TASK� IS�
POSSIBLE�BY�USING�THE�01&/�AND�
83*5&�LIBRARY�CALLS
� BUT� *� DONjT �
SEEM�TO�BE�ABLE�TO�COMBINE�THE�TWO�
TOGETHER�

"LSO
� *� HAVE� RECENTLY�PURCHASED�
AN�)1�%ESK+ET�����AND� *�WAS�TOLD�
BY�THE�SALES�ASSISTANT�THAT� *�WOULD�
HAVE�TO�UPGRADE�TO���B4@�TO�STOP�
RANDOM�CHARACTERS�BEING�SENT�TO�
THE�PRINTER
� BEARING�IN�MIND�THAT� *jVE�
SENT�AWAY�FOR�THE�+".�DRIVER�FOR�THE�
PRINTER
� IS�THIS� REALLY�THE�CASE
� OR�
WERE�THEY�TRYING�TO�GET�_���OUT�OF�
ME 

3ICHARD�1AUL
�
"NDOVER
�

)AMPSHIRE

5RY�THIS�SMALL� PROGRAM�� %EPENDING�ON�
THE� INCLUDE�FILES�THAT�YOU� HAVE
� YOU�
MAY�NEED�TO�CHANGE�THE� k INCLUDEl�
LINES�
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"S� FAR�AS�YOUR�PRINTER�DRIVER�PROBLEM�
GOES
� *�WOULD� RECOMMEND�YOU�WAIT�
AND� SEE� IF�THE�+".�DRIVER�SOLVES�YOUR�
PROBLEM�BEFORE� SPENDING�_���ON�AN�
OPERATING�SYSTEM�UPGRADE�

)OWEVER
� IF�YOU�ARE�GOING�TO� BE�
DOING� LOTS�OF�DEVELOPMENT�WORK� ITS�
CERTAINLY�WORTH� CONSIDERING�UPGRADING�
AS�SOON� AS�YOU�ARE� ABLE�TO�� ��

 !13���,/�+,1�
I� USE�AN�"MIGA�����
	� L��. B �UPGRADE
�
AND� *�WOULD� LIKE�A�
$%57�� *F�*� EXCHANGE�

FOR�$%57�WILL�MY�1%�-IBRARY�DISC�BE�
COMPATIBLE�	WITH�OR�WITHOUT�
MODIFICATION
� OR�WOULD� *� BE�BETTER�
OFF�F ITTING �A�FATTER�"GNUS�AND�BUYING�
THE�"����$%�30. 

#�-EYSHON
-LANELLI
%YFED

.OST�1%�DEMOS�WILL�WORK�FINE�ON�A�
$%57�	ESPECIALLY�AS� IT�HAS�"<6>FG4EG�
����)&$�	� ALTHOUGH� THERE�ARE�A�FEW�
THAT�COMPLAIN�� *�D� SAY�GO� FOR�THE�
.ULTIMEDIA�,IT�UPGRADE�DEAL
� ITjS�A�
REAL� BARGAIN�AND�YOU�GET�A�BRAND� NEW�
MACHINE�THAT�YOU�WONjT�HAVE�TO�HACK�
AROUND�� ��

*&!&�!2*-0
*� OWN�A�:AMAHA�2:���


 @ 
 
 � � 4EQUENCER��$AN�YOU�
��q� ADVISE�ME�IF�THERE� IS�

ANY�SOFTWARE�THAT�
WOULD�ALLOW�ME�TO�DO�A�BULK�.*%*�
DUMP�TO�"MIGA�DISK�AND�BACK�� *� AM�
NOT�CONCERNED�ABOUT�EDITING�THE�
DATA
�JUST�TRANSFERRING�IT�� *� HAVE�A�
.*%*� INTERFACE�AND���'+�$��(��$�1

"LAN�)OLMAN�
#RIDGEWATER�

4OMERSET

5HE�2:���SENDS� ITS� BULK�DATA�OUT�AS�
A�GIANT�SYSEX�	SYSTEM�EXCLUSIVE
�
MESSAGE�AND� SO
� IN� THEORY�AT� LEAST
�
ANY�PROGRAM�WHICH� CAN�SEND� AND�
RECEIVE�SYSEX�MESSAGES�WILL� BE�ABLE�
TO�DO�WHAT�YOU�WANT�� *8DH8A68E�&A8�
DID� NOT�HAVE� SYSEX�FACILITIES�BUT�
*8DH8A68E�&A8�'?HF�DOES�SO
� UNLESS�
YOU�WANT�TO�EXPERIMENT�WITH�A�FEW�PD�
OFFERINGS�FIRST
� UPGRADING�YOUR�
SEQUENCER�SEEMS�A� REASONABLE�WAY�
OF�GETTING�THE�FACILITIES�YOU�WANT�
���

- �,#�'2+(
*� RECENTLY�BOUGHT�A�
(71�1$������.)Z�
EMULATOR�FOR�MY�(71�
HARD�DRIVE�� *T�WORKS�

FINE�FOR�THE�MOST�PART�WITH�THE�
EXCEPTION�OF�A�FEW�NIGGLES�� *� HAVE

Q �� � ��
����	������B �
�����OM�B ���������� NVVO



(�0%-,�  312',%� X� (�0%-,�  312',%
!RRDLAKX�K@MFT@FD�
 �SGD�OQNFQ@LLHMF� K@MFT@FD�VGHBG� HR�M@SHUD� SN�@�

O@QSHBTK@Q�OQNBDRRNQ��!RRDLAKX� K@MFT@FD� HR�VQHSSDM� @R� @� RDQHDR�NE�RGNQS�
VNQCR� JMNVM�@R�LMDLNMHBR�
 �SGDRD�@QD�SQ@MRK@SDC�CHQDBSKX� HMSN�MTLADQR�
ENQ�CHQDBS�OQNBDRRHMF�AX�SGD�BNLOTSDQgR�LHBQN
OQNBDRRNQ�

"ESOK@MD�AHSL@O�
 �@� AHSOH@MD� HR� @M� @QD@�NE�LDLNQX�VGDQD�DUDQX�AHM@QX�AHS�
BNQQDRONMCR�SN�@� OHWDK� NM� SGD�RBQDDM��/MD�AHSOH@MD� QDOQDRDMSR� @�
LNMNBGQNLD� HL@FD�� RDUDQ@K� B@M� AD� NUDQK@XDC� �@� AHSL@O	�SN� QDOQDRDMS�@�
BNKNTQ�HL@FD�

$HFHSHRDQ�
 �@�CDUHBD�VGHBG�S@JDR� SGD�@M@KNFTD� HMENQL@SHNM� S@JDM�AX�@�RNTQBD�
RTBG� @R�@�UHCDN� B@LDQ@�@MC� BNMUDQSR� HS�SN� CHFHS@K�RBQDDM� HMENQL@SHNM� ENQ�
TRD�AX�@�BNLOTSDQ�

$HSGDQHMF�
 �SGD�ITWS@ONRHSHNM� HM�U@QXHMF�CDMRHSHDR�NE�AK@BJ�@MC�VGHSD� �NQ�
BNKNTQDC	�CNSR�SN�BQD@SD� @�FQDX�RB@KD� �NQ�LNQD� BNKNTQR	�

(!-�
 �(NKC�!MC�-NCHEX�HR�@M�!LHF@�FQ@OGHB�LNCD�@KKNVHMF�@KK������BNKNTQR�
SN�AD� CHROK@XDC�@S�NMBD��VHSG� BDQS@HM� QDRSQHBSHNMR�

-)$)� 
 �-TRHB@K� HMRSQTLDMS�$HFHS@K� )MSDQE@BD� HR�@� RS@MC@QC� @KKNVHMF�@� MTLADQ�
NE�RXMSGDRHRDQR� SN�AD� BNMSQNKKDC� AX�@� RHMFKD� JDXAN@QC� NQ�RDPTDMBDQ�

HMRS@KKDC� SGD� G@QC� CQHUD�SN� ANNS�
3EHA8;D9>�@S�RS@QSTO�� (NVDUDQ�� HE�)�
V@MS�SN� QD
BNMEHFTQD�SGD�0#
���� )�
FDS�@� QDPTDRSDQ�RS@SHMF�� d2#4�
,HAQ@QX��#@MBDK�2DSQXe �� 4GD�NMKX�
V@X� QNTMC�SGHR� HR� SN� QD
ANNS�EQNL�SGD�
NQHFHM@K�CHRJ�� RS@QS�SGD�BNMEHFTQ@SHNM�
EQNL� G@QC�CHRJ�@MC� QD
BNMEHFTQD�EQNL�
SGDQD�� $N� )� MDDC�SN�BNOX�SGD�2#4�
KHAQ@QX�EQNL�EKNOOX�CHRJ�NQ� HR� SGDQD�
RNLD�NSGDQ�LDSGNC�

4GD�FQ@OGHBR� E@BHKHSHDR�NE�SGD�
DLTK@SNQ�RDDLR� KHLHSDC�� )S�VNQJR�
EHMD� HM�/KHUDSSH�6����@KSGNTFG�SGHR� HR�
A@RHB�VHSG� NMKX�LNMNBGQNLD�ENQ�SDWS�
@MC�ENTQ�BNKNTQR� ENQ�FQ@OGHBR�� 4GD�
@KSDQM@SHUD�LNCDR� %'!�6'!�� #'!�
@MC�4NRGHA@�DHSGDQ�L@JD�LX�CHROK@X�
EK@RG�VHSG� AKTQQDC� EKHBJDQHMF� HL@FD�
NQ�FHUD� MNSGHMF�@S� @KK�� &NTQ�BNKNTQR�
HM� @KK� LNCDR� HR� KHLHSHMF�� )�VNTKC� KHJD�
���NQ�LNQD� HM�6'!�� (NV�B@M� )�
HLOQNUD�SGD�DLTK@SNQgR�
ODQENQL@MBD�

$@UHC�-NQQHR�
"DDRSNM�
,DDCR

9NT� @QD�PTHSD� BNQQDBS� HM� @RRTLHMF�
XNT�VHKK� G@UD�SN�BNOX�SGD� 2#4� KHAQ@QX�
SN�XNTQ�G@QC� CHRJ�c �SGHR� HR�SGD�
E@RSDRS�@MC� D@RHDRS�LDSGNC�� 9NT� B@M�
CN� SGHR�EQNL��C?=7 +/�VHSG� SGD�
ENKKNVHMF�RSDOR�
@	� "NNS�EQNL�XNTQ�G@QC� CHRJ�
A	�/ODM�@� 3GDKK� VHMCNV�
B	�0TS�SGD� NQHFHM@K� BNMEHFTQ@SHNM� CHRJ�
HM� SGD� HMSDQM@K� CQHUD�
C	� %MSDQ�SGD� ENKKNVHMF�BNLL@MC�

# / 0 9 � $ & / � , ) " 3 � 2 # 4 �  � 4 / � , ) " 3 �

&QNL�SGHR� ONHMS�NM�� XNT� RGNTKC� AD�
@AKD� SN� RS@QS�SGD� BNMEHFTQ@SHNM�
VHSGNTS�@MX�OQNAKDLR�

4GD�FQ@OGHBR� @AHKHSX�NE�!4
/MBD� HR�
KHLHSDC� @MC� SGDQD� HR� MNSGHMF�XNT� B@M�
CN� @ANTS� HS�� )M� LX�DWODQHDMBD�� SGD�!4
�
/MBD� G@R�@KV@XR� K@FFDC�V@X�ADGHMC�
+#3� HM� RNESV@QD�c �DUDM�SGNTFG�SGD�
G@QCV@QD� HR�� NM� SGD� E@BD�NE�SGHMFR��
LTBG� ADSSDQ�

3HMBD� ANSG�SGDRD� DLTK@SHNMR�@QD�
G@QC� @MC� RNESV@QD�NMKX�SGD� QHFGS�
BNLAHM@SHNM�VHKK� FHUD�FNNC�
ODQENQL@MBD� @MC� )�VHKK� R@X�@F@HM�� SGD�
+#3� TMHS� HR� SGD� QHFGS�BGNHBD� ENQ�SGD�
U@RS�L@INQHSX�NE�TRDQR�� )M�LX�
ODQRNM@K� NOHMHNM�� !4
/MBD� BNTKC� AD�
FQD@SKX� HLOQNUDC� HE�6NQSDW�RODMS�LNQD�
SHLD�CDUDKNOHMF�SGD� RNESV@QD� Q@SGDQ�
SG@M� EHCCKHMF�@QNTMC�VHSG� LNQD�
ONVDQETK� G@QCV@QD�

4GD�RBQDDM� LNCDR�@QD� BNMSQNKKDC�
HM� RNESV@QD� @MC� SGD� RNESV@QD� HR�
KHLHSDC� AX�SGD� BNMRSQ@HMSR� NE�!LHF@�
G@QCV@QD�� &NQ� HMRS@MBD��VHSG� @� A@RHB�
��������	� $DMHRD�� XNT� B@M�NMKX�
CHROK@X�TO�SN� ��� BNKNTQ�6'!�@MC� XNT�
LTRS�TRD� HMSDQK@BD� �EKHBJDQHMF	� CHROK@X�
LNCDR�SN�CHROK@X�DMNTFG� RBQDDM�
KHMDR�� 4GD�E@BS� HR�� @�BNLOTSDQ� TRHMF�@�
RS@MC@QC� SDKDUHRHNM� RBQDDM�c �
HMBKTCHMF�LNRS�LNMHSNQR�c �B@M� NMKX�
CHROK@X�SGD�DPTHU@KDMS�NE�#'!�VHSGNTS�
QDRNQSHMF�SN� HMSDQK@BDC� RB@M�� SGD�
DKDBSQNMHBR�ITRS�@QDMgS�CDRHFMDC�SN�
BNOD�

4GD�!LHF@�B@M� NMKX�CHROK@X����
BNKNTQR� HM� )MSDQK@BDC� (H2DR� @MC� SG@S�
RDSR� SGD�SGDNQDSHB@K� KHLHS�NM�SGD�
MTLADQ�NE�BNKNTQR�CHROK@XDC�� #KDUDQ�
OQNFQ@LLHMF�NE�SGD�#NOODQ�B@M�
DMG@MBD�SGHR�FQD@SKX�� )M� OQ@BSHBD�
GNVDUDQ�� OQNFQ@LLHMF�#NOODQ� dNM
�
SGD
EKXe� HR� G@QCKX�@� OQ@BSHB@AKD�
RNKTSHNM�� (!-�LNCD� HR�� QDFQDSS@AKX��
NTS�NE�SGD� PTDRSHNM� SNN�

2D@K� 0#R�FDS�@QNTMC�@KK� SGDRD�
OQNAKDLR� AX�TRHMF�RODBH@KKX�CDRHFMDC�
LNMHSNQR�� &NQ� HMRS@MBD�SGD� NMD� )� TRD�
NM� @� 0#� QDS@HKR� @S�]����c �
BNMRHCDQ@AKX�LNQD�SG@M� @�0GHKKHOR�
#-������)/

'*./��$/+'�) .
-X�OQNAKDL�BNMBDQMR�
@M� )&&�(!-�EHKD�
BQD@SDC� TRHMF� ,7?DJ�
�����4VN�A@BJTO�

BNOHDR�NE�SGD� EHKD�VDQD�RNLDGNV�
R@UDC� HM����BNKNTQ����� W�����
ENQL@S�� Q@SGDQ�SG@M� HMSDQK@BDC�(!-��
4GD�EHKDR�VHKK�CHROK@X� HM������BNKNTQR�
TRHMF�SGD� d$HROK@Xe� TSHKHSX�NE�7"���
ATS�VHKK� NMKX� KN@C�@R����BNKNTQ� HM�
$0@HMS�� )� JMNV�NE�MN�V@X� )� B@M�@KSDQ�
SGD� QDFHRSDQR�NE�SGD� EHKD� A@BJ�SN�
(!-�

)R� HS� ONRRHAKD� SN� QDSQHDUD�SGD�EHKD�
TRHMF�@� RBQDDM�FQ@AADQ�VGHKRS� HS� HR�
ADHMF�CHROK@XDC�� )� G@UD�0HB3@UDQ��
ATS�SGHR�CNDR� MNS�VNQJ� HM� (!-�

#@M�XNT�GDKO�LD�FDS�LX�
OHBSTQDR� A@BJ�

!QKN�0@QJDQ�
#GDKLRENQC�

%RRDW�

7DKK�� @� AHS�NE�QDRD@QBG� RGNVR�SG@S� HS�
HRM�S� ONRRHAKD� SN� QDRSNQD� @���� BNKNTQ�
OHBSTQD� SN� (!-� ADB@TRD� HS�MN� KNMFDQ�
BNMS@HMR� @KK� SGD� HMENQL@SHNM�VGHBG�
SGD� (!-� OHBSTQD� OQDUHNTRKX�VNTKC�
G@UD� G@C�� )M� RHLOKD� SDQLR�� @QNTMC�
����� BNKNTQR� G@UD�FNMD�!7/,�
 �
ODQL@MDMSKX�� 3N� SGD� CNBSNQgR� NOHMHNM�
HR� SG@S�XNTgUD� KNRS�XNTQ�(!-� HL@FDR�
SGHR� SHLD�� )E� HS�V@R�@� OQNAKDL�VHSG

 F7?DJ����
� QDONQS� HS�SN� %KDBSQNMHB�
!QSR�� @R� SGHR� RNTMCR� RDQHNTR�� )E�XNT�
L@CD� @�LHRS@JD�� S@JD�LNQD�B@QD� HM�
SGD� ETSTQD�

!R�ENQ�XNTQ�BNLLDMSR�@ANTS�SGD�
��� BNKNTQ�OHBSTQDR� KN@CHMF� HM� (!-� HM�
SGD� $HROK@X�OQNFQ@L�� SGDQD� @OOD@QR�
SN�AD�MN�V@X�SN� SDKK�VG@S�ENQL@S� HR�
ADHMF�CHROK@XDC� 
�RN� GNV�CHC� XNT� EHMC�
SGHR� NTS�

4GDQD� @QD� OKDMSX�NE�RBQDDM�
FQ@AADQR� @QNTMC� HMBKTCHMF�SGD� 0$�
OQNFQ@L� 3BQDDM8�� #GDBJ�NTS�@� 0$�
KHAQ@QX�ENQ�LNQD�CDS@HKR�� #3

�$.&��$' ((�
)� G@UD�ITRS� ANTFGS� @M�
!LHF@�����@MC�@KRN�
G@UD�@�MD@QKX�MDV�
#NLLNCNQD������

CHRJ�CQHUD�� #NTKC�XNT�SDKK�LD� HE�SGDX�
L@JD�@� BNMUDQSDQ�SN�@KKNV�HS�SN� AD�
TRDC� NM�SGD�!LHF@�����

2�7DARSDQ�
.NQVHBG�
.NQENKJ

4GD� �����CHRJ�CQHUD�V@R�CDRHFMDC�
ENQ�SGD�#NLLNCNQD����� HS�B@M� GNKC� @�
UDQX�RL@KK� @LNTMS�NE�C@S@� �@QNTMC�
���+A�BNLO@QDC�SN����+A�NM�XNTQ�
!LHF@� ����CQHUD	�� 4GDQD� HR� @M�
HMSDQE@BD� SG@S�@KKNVR�XNT� SN�BNMMDBS�
HS�SN� SGD�!LHF@�� ATS�NMKX�ENQ� TRD�VHSG�
SGD�#NLLNCNQD���� RNESV@QD�
DLTK@SNQ�� @MC�SGDQD� QD@KKX� HRM�S�@MX�
NSGDQ�RDMRHAKD� TRD� ENQ� HS�� TMKDRR�XNT�
G@UD� @� CDRJ�VHSG� NMD� RGNQS� KDF�� NQ�@�
CNNQ�SG@S� QDETRDR� SN� RS@X�NODM�� ENQ�
DW@LOKD�� &.

$)�'0�$)"��
)� G@UD�ITRS�DLA@QJDC�
NM�SGD�DMNQLNTR�S@RJ�
NE�KD@QMHMF�������
@RRDLAKX� K@MFT@FD�

NM�SGD�!LHF@� TRHMF�SGD� ;LF79���
@RRDLAKDQ�� )� G@UD�@KRN�ITRS�@BPTHQDC�
SGD�*EHJ>� �BNLOHKDQ�VGHBG�CNDR� MNS�
HMBKTCD�@MX�NE�SGD�#NLLNCNQD�
GD@CDQ�EHKDR�� )R� HS� ONRRHAKD� ENQ�LD�SN

�


TRD�SGD� ;LF79�?D9BK:;�EHKDR�
VHSG� *EHJ>���

$@MHDK�*DEEDQX�
,DDCR

4GD� RGNQS�@MRVDQ� HR� ./�@MC� SGHR� HR�
VGX�� 4GD�EHKDR� OQNUHCDC�VHSG�  ;LF79�
@QD� SGD� f�Hg� HMBKTCD�EHKD�UDQRHNMR�VGHBG�
BNMS@HM� @RRDLAKX� K@MFT@FD�L@BQNR��
RSQTBSTQD� CDEHMHSHNMR� DSB�� 4GD� GD@CDQ�
EHKDR� TRDC� AX� #�OQNFQ@LLDQR��
@KSGNTFG�SGDX�DEEDBSHUDKX� QDOQDRDMS�
SGD� R@LD�RNQS�NE�RXRSDL� HMENQL@SHNM��
@QD� HM�SDQLR�NE�BNMSDMS�SNS@KKX�
CHEEDQDMS�
�ADB@TRD�SGD�L@BQNR�@MC�
NSGDQ�CDEHMHSHNMR� @QD� ATHKS�TRHMF�#�
K@MFT@FD� RS@SDLDMSR�� ,�+

$���)�/�- .$./*-
#@M�XNT�SDKK�LD� SGD�
U@KTD�NE�2����NM�SGD�
2DU�� ����!�����
LNSGDQAN@QC��-HMD� HR�

RS@QSHMF�SN� E@HK� CTD�SN�NUDQGD@SHMF�
@MC�SGD�AQNVMHMF�G@R�L@CD�SGD�
BNKNTQ�BNCD�TMQD@C@AKD��!�EQHDMC�NE�
LHMD�VGN� HR�@M�DKDBSQHB@K�DMFHMDDQ�
RTFFDRSDC�SGD� QDRHRSNQ�RGNTKC� AD�
QDOK@BDC� ADENQD� HS�E@HKR� �C@L@FHMF�
RNLDSGHMF�DKRD	� @MC� HSR�U@KTD�
B@MMNS�AD�LD@RTQDC�RHMBD�SGD�
NUDQGD@SHMF�G@R�OQNA@AKX�B@TRDC�@�
BG@MFD� HM�U@KTD��!KRN�� HR�SGD�
!����gR�BKNBJ� A@SSDQX�BG@QFDC�AX�
SGD� BNLOTSDQ�NQ�VHKK� HS�MDDC�
QDOK@BHMF�@S�RNLD�ONHMS�

2*�#NQMENQC�
"@SG�
!UNM

4GD� OQNAKDL� HR� @BST@KKX�LNQD�
BNLOKDW�SG@M� HS�LHFGS�EHQRS�@OOD@Q��
9NTQ�EQHDMC� HR� QHFGS�SN� RTFFDRS�SGD�
QDRHRSNQ�G@R� OQNA@AKX�BG@MFDC� HM�
U@KTD�� CNVMV@QCR�LNRS� KHJDKX��
@KSGNTFG� @� KNS�CDODMCR�NM�SGD�SXOD� NE�
L@SDQH@K� TRDC� HM� HSR�BNMRSQTBSHNM��
B@QANM�� LDS@K� EHKL� @MC� RN� NM�� NKC�
L@BGHMDR�OQNA@AKX�TRDC� B@QANM�

4G@S� HR� MNS�SGD� OQNAKDL�� 0@RRHUD�
BNLONMDMSR� RTBG� @R� QDRHRSNQR�CNMgS�
TRT@KKX�ITRS� EQX�VHSGNTS�@� QD@RNM��
3NLDSHLDR� HS�B@M� AD�@�CDRHFM� E@TKS��
KHJD�@�VQNMFKX�RODBHEHDC� BNLONMDMS
c � �����7�VGDQD�@����7�RGNTKC�
G@UD� ADDM� TRDC�� (NVDUDQ� HS� HR�LNQD�
KHJDKX�SN� AD�B@TRDC� AX�SGD�E@HKTQD�NE�
@M� @BSHUD� BNLONMDMS� �SQ@MRHRSNQ�� )#	�
NQ�@� RGNQS�BHQBTHS�� 4GHR�B@TRDR� @M�
HMBQD@RD� HM� KNB@KHRDC� BHQBTHS�BTQQDMS�
�+HQBGGNEER� EHQRS� K@V	� @MC� GD@SHMF� HM�
SGD� @EEDBSDC� BNLONMDMSR�� 4GHR�
HMBKTCDR�SGD� )#R�� QDRHRSNQR�@MC� HM�
RDQHNTR� B@RDR�� DUDM�SGD�0#"�SQ@BJR��
'HUDM�SGHR��XNT�VNTKC� AD�ADSSDQ�
@CUHRDC�SN� HMUDRSHF@SD�VGX�SGD�
QDRHRSNQ�NUDQGD@SDC� HM� SGD�EHQRS�OK@BD�
Q@SGDQ�SG@M�ITRS�QDOK@BD� HS�� "DSSDQ�
RSHKK�� G@UD�SGD�L@BGHMD�NUDQG@TKDC� AX�
@� QDRODBS@AKD� RDM�HBD� @FDMS�RTBG� @R�
743� %KDBSQNMHBR� @S�,TSNM�

4GD� .H#@C� A@SSDQX�O@BJ�ENQ�SGD�
QD@K
SHLD� BKNBJ� HR�BG@QFDC� BNMRS@MSKX�
AX�@� KNV�BTQQDMS�BG@QFHMF�BHQBTHS�VGHKD�
SGD� BNLOTSDQ� HR� RVHSBGDC� NM�� 5MCDQ�
MNQL@K� BHQBTLRS@MBDR� HS�VHKK� QTM� ENQ�
TO� SN�SVN�VDDJR�NM� @M��
��� GNTQ�
BG@QFD�� )S�VHKK� E@HK� DUDMST@KKX�� SXOHB@KKX

!- )'!�3(/00%2�^�)335%����^�$%#%-"%2� ����



#&/01� ,*-21"/� "+1/"� �F??>M	�1?F������� 
�����
 ,*-21"/0� _ ; ; " % D" � F� *,+&1,/09
 ,*-21"/0

� , 0 : L � � ��$ ��� � 
 
 

8ILLI� 	IIT��I�MVC�R�OF�	LIE�����HIT� \NOC�cSOR�IUNNITIF��.� ��q� *FFI��
	c)�R�.IALILT

	LIT�NEW"W.C""��J�RS\
LII	���TLII\��SCL�FT�*� IRIILLION
	OLWU�T
�*��I\�LI�DC�RI)L
��*$�.L��	LOPPY
�I4+�L�ILI�**�	*��*���M������I�IVC�� FT�
8ORL��LXNDI����*���MO5IILI�ON�SI	C��WIN�I�F�IIIY


O N L Y � _ � � � � � � � �


 � � � 
 � � � � � � � 
 � � �

���.HZ�WITH����.B�)%
��.B�3".��_��������� " LL�4TAR���$ITIZEN�DOT�MATRIX�PRINTERS�COME
� � � � � � COMPLETE�WITH�PRINTER�DRIVERS���PAPER��
��.HZWITH� L��.B)%�����������������_�������� @ R � @@@@@ R

� � 4 T A R � - $ � � ��������������������������������������_ � � � � � �
4"$,�*/� J� 
 	 � * + � 
 � � � � � 1 L 6 4 � *�� � CPS� D RA FT
 � ��� CPS� / -2 
� Q U IE T� M ODE � AND� M U LT I
+50$,��� �� FON TS 
�PUSH�B U TTO N �OPE RA TION �

� h $ A R T O O N � $ L A S S I C S � 1 A C K � / E W � 4 T A R � - $ *��� $ O L O U R � � � _ L � � � � �

n� " � +* � R T " � e� RESIDENT� FONTS
� *��CPS� DRAFT���CPS� /-2
� 2UIET� MODE

O N L Y � _ � � � � � � � � 4 T A R � - $ � � � � C O L O U R � � _ � � � � � � �


 � � � 
 � � � � � � � � � � ) % � �� P IN �CO LOU R
���FON TS 
�����CPS�D RA FT
 ���� CPS�/ -2 
�"�
8 8 7 � W V V I � * 8 � LANDSCAPE�P RIN T IN G �

$ . , � �� � �� W O I �. � I I I I R I I � 7 . 2 � "-%� , . 4 , � � � P FC � � / E W � 4 T A R � - $ � � � � *� � � ����������_ � *� � � � � � �
HM L. H � �3�3'*5#*�	�IFII�RL�C)RLC� Rg\�FI5ORI
� @� @� @

�� . B �3 ". � ADD � _�� ��� � 4 T A R � - $ � � � � � �������������������_ � � � � � �

/ O � ) A R D � % R I V E ������������� O N L Y � _ � � � � � � � ��� P IN � QUA LITY 
�� ��� CPS�D RA FT
� ��� CPS�-2 
� ��,�BU FFE R
� � � . B � ) % �������������������O N L Y � _ � � � � � � � EXPAND IB LE �TO ���, 
� ���FON TS �AND�-$% �F RO N T �D ISPLAY�

� � � � . B � ) % ���������������� O N L Y � _ � � � � � � � 4 T A R � - $ � � � � � � � M O N O � � � _ � � � � � �

�" 0 �. H �) % � N N L V � 	, � 2 � � � � ��� PINj� ���� CPS� DRAFTj� ��� CPS� -2j� ��� FONTSj� "�6 6 � * � * 6 � - 4 ���������������� � � �  � � � � � � LANDSCAPE��K�B U FFE R�EXPANDABLE �TO ���,

� � � � . B � ) % ���������������� O N L Y � _ � � � � � � � 4 T A R � - $ � � � � � � � C O L O U R � _ � � � � � �

NR
�IRI���HF �M �Y�
L
FL� . � H�S

RI�= �C� RT�I50� $OLOUR�VERSION�WITH���,�BUFFER�EXPANDABLE�TO���,�5A�CTR
RRJ�JNV�$5F]IONCIF,MSINF,NSNNE
�IJSRG,IjRA�CIR�NR� � � V N � � �� *� G
GAA� AA
S M R R W M R F H Y S F I � I R � IM R �N R F� 
V �S N �S N TY � � 4 T A R � 9 # � � � � � � � C O L O U R � � � � _ � � � � � �


 � � � 
 � � � � � B U N D L E S � 1ROFESSIONAL�QUALITY�W ITH �0N�SITE�MAINTENANCE
�VERY�QUIET�

4 T A R 4 + � � � # U B B L E J E T ���������_ � � � � � �
5 H E � & P I C � P A C K � -ASER�QUA LITY 
�U LTRA �QU IE T
�&PSON�COM PATIB LE �� �PORTAB LE

= � I � F�PFR
� 3OMFCF� � �/ * *8 �'*1��1*5*��!� 3 LFJ�$ I�FF
� 4 T A R � - A S E R J E T � � � . , � � _ � � � � � �
%FR�I�RRJFIFJIY 
� FC �1OLI�SRO� ' �IRN� 
�� ��PAGE�LASER
� *� YEARS�ON�S ITE �M A IN TENANCE

O N L Y � _ � � � � � � 	W ITH �"������)%
� 4TAR�-$���"UTOSHEET�FEEDER���������_�����
5HE�8 ILD 
�8 E IRD ���THE �8 ICKED � � AR�-$����"UTOSHEET�FEEDER������ _�����

4TAR�-$������"UTOSHEET�FEEDER���_�����
WICII�<FIRM�'MCP��W�NRF�1IT�
�%SFINRA�1SINC��
� S TA R�-$�������"UTOSHEET�FEEDER�_�����

�� 4TAR�4+���"UTOSHEET�FEEDER�����������_�����
O N L Y � _ � � � � � � 	 W I T H �" ���
� $ I T J Z E N � 4 W I F T � 
 � $ O \ O U R ��������������� � ��


 � � � 
 � � � � � � & + 4 7 &

-!� � �"+,- �
�(&).-�+ ���'-+�

D���� T� ����� �� ����
$������>���:::::::::::::::T:NK��>P:NK��
����������
��:::::::::
�
:KK��>N:KK��
	�������
�	�
���:::T:NK��>R:NK��

*6 5)0 3 �4 &% �� ��#�)*��& )�*+�)	�
1 + 1�% 	� � & $ $ & � & ) � 	���& )% 	�

)& $ � & ���*,')�

� � � � � 
 � � � � � � � � �

%,41,�,/!"/

 RD E R �BY �TE LEP HONE �Q U O TIN G �Y O U R �C RE D IT�
ARD �N UM BE R��*F�PAY ING �BY�CHEQUE�PLEASE�
LA K E � PAYAB LE � TO � � )*+� �&$',+�) �
�% +)��� *N�ANY�CO RRESPONDENCE �PLEASE�
U O TE �A�CO N TA C T�PHONE �N UM B E R�AND�POS T�
ODE��" LLO W ���W O RK IN G �DAYS�FO R �CHEQUE�
LEARANCE

�"**� PRICES� INCLUDE�7"5�AND�
4TANDARD�%ELIVERY�
n"LL� HARDWARE�COMPUTERS� ARE�
GENUINE� 6,�SPEC�
�'REE�'AST�4TANDARD���TO � ��DAY�
%ELIVERY
s(UARANTEED���TO ���DAY�%ELIVERY�
ONLY�_����
s(UARANTEED�/EXT�%AY�%ELIVERY�
ONLY�_����
s0PEN� SEVEN�DAYS�A�WEEK�FOR�
YOUR�CONVENIENCE�
s�0VERSEAS�ORDERS�WELCOME

-:8=C>86A�� �,6A:H� ��%"'�,
���)063 �. " *- �03%&3�4&37*$&��

��
	� 
�����
� . , - ( & � + �� � + � � �


 � � � �� � � � � � �
' " 9 � � � � � � � � � � � � �

)%��,�����+�,,��%% �
�(++�,)('��'���-( ��

��'+���*	�,% +���
�)$#�0�'�)"��&,)+�

&������ #� *+)��+�
*+�%% %�#�0)&���

#���*	�#*  ������ 3

1 R I C E S �A R E � S U B J E C T T O � C H A N G E �

W I T H O U T �N O T I C E � � & � 0 & �

" LL�OU R�P RIN TE RS�ARE�6,�SPEC

����%��
$0.165&3�13*/5&34

�$ ���SMM��8?HK8

RN D R RN JI� IN C NM PS TJH R LI$ J����� 	+ JFN JT �) 2 	FAR��*1�����

" � � � � � & + 4 7 & � O N L Y � _ � � � � � � �

O R � _ � � � � � � � FOR���.B�3".�

" � � � ) % � � & + 4 7 & � O N L Y � _ � � � � � � �

O R � _ � � � � � � � FO R���.B�3".

��

!� �.) +����$"-,
OM��:::::::::::::::::::::::::::::JNOQ:VV
SM��:::::::::::::::::::::::::::::JOOV:VV
UM��:::::::::::::::::::::::::::::JOTV:VV

�$ ��� NRMM�'?HF
7 �ITH � ���.�R	. RS TZ RI��CHIP �PNRI�74NRF�HCNCH � ��

*)'4�JQUV:VV�
�$ ���NRMM�'?HF

# U S I N E S S �� �& N T E R T A I N M E N T �P A C K
7 �FC F�� % �I3. ,! � PPRNC� �
� 'FECRNUM� �	(+�+�� �� #.�$(+$���
P?DR?GO J

�, O RN F�� " RNOR�N TE 
� 'R�R�R�NIR�
� 'LF
� I�OFRR
�
'ORRRI1�$� L� RPC�#+�+��

)*2�*)'4�JRPV:VV�
�$ ��� NRMM��8?HK8

7 M � �TFIFC � ��$�FIFRM R
� F� FFTEFREFISRC� CHIP

*)'4�JRQV:VV
*!$+*� @ 								� ; 	 E � I
*$&4��� ? h q� @ ? � � q

NEW�- O W Y ?h �� 3h? � 1 7
+3*$&4���
? ����� R R TR � F�FR�FICHINC�(NC� F R N R �C FN P A R F J? J � F�R� N �M IN [ TC � "+

��,����+�+�'(�$% �RFFCFR

)*2�*)'4�JPSV:VV>>�
����*(��($"���RTM

5TXRNC�Y O U R�" RN FPc �&FIFI�TNF�O�c�$ % 57 �

*)'4�JPOV:VV
� � � � �5 R A C K E R B A L L � O N L Y � _ � � � � � �

$ % 5 7 �K E Y B O A R D � O N L Y � _ � � � � �

4 � /&8�4WIFT�����$OLOUR�������_������
4AME�O U T�P U T �AS�TH E �����B U T�W ITH �LESS�FA C ILITIE S

j � 4EMI�AUTO�SHEET�FEEDER������ _�����
NO�OO� "UTOMATIC� 4HEET� FEEDER����_������

� 6CDC � � # "( :M �����������P � � � �� �
-ASE R� Q U A LITY � O U TP U T � � - A RG E R � B U F FE R � TH A N � TH E �

� � 4TAR4+��$ANON�4TAR�BUBBLE JE T�CA RTRIDGES ������� _������

�"-, � � 6CDC � �#�
���������������� P �
 � �� �
' � * �� �
 � 2 2 � # U ILT�IN�AUTO �SHEET�FEEDER�AND�E X TRA �FAC ILITIES �THAN�#+���

� 6CDC � �#�

��������������P �� � �� ����/ �//
: � � � % ESK TOP �BUBBLE �JE T �W ITH �LASER�Q UA LITY

P������� � 6CDC � �#��
 �������������P �� � �� �
8 ID E �CA RRIAGE �VE RS ION �O F�TH E �#+���

��� #+*0EX� "UTOSHEETFEEDER���_�����
�
. �� ) EW LE TT�1ACKARD�1 RIN TE RS

! ) � 
 
B D C D ����� C DL �P��� ���
! ) ��

 �� D AD J G ��C D L �P��� �� �

-*4� )1���� MONO� CARTRIDGES����_L����
T�PACK� %OUBLE�LIFE�����CARTRIDGES����_�����
RE� F� 	)ICINR�C'� "LL�)1�PRINTERS�COME�WITH�A���YEAR�WARRANTY� j

8 I T H �TH E ��  ) *+ ��/ +) � * � 1 A C K �Y O U � CAN �
M A K E � S U RE � Y O U � H AVE � E V E RY � TH IN G � Y O U �
N E E D �W H E N � B U Y IN G �AN � " M IG A � �� " L L � TH E �
E S S E N T IA LS � RE Q U IR E D � F O R � TH E � F I R S T � T IM E �
B U Y E R �A ND �A T �A �B A RG A IN �P R IC E � � �
$ O M P R I S E S �
n � 5 O P � Q U A L I T Y � M I C R O S W I T C H E D �

1 O W E R P L A Y � $ R U I S E R � J O Y S T I C K

n � . O U S E � . A T

n � % U S T � $ O V E R

n � � � � H I G H � Q U A L I T Y � # L A N K � % I S K S

n � 1LUS�_������OF�SOFTWARE��

D C A N � P � � � � �
//-�V���������

�FF� IOL� GIHCNILM� ;L?� 2(� MJ?=�
�FF� GIHCNILM� =IG?� =IGJF?N?� QCNB�

;� @L??� �GCA;� F?;>

8 "3/ */( ��#EFORE�YOU�PURCHASE�A�M ON ITO R�MAKE�SURE�
I T �HAS�A�FU LL�6,�SPECIFICATION��:OU�M IGH T�BE�BUYING�WHAT�
YOU�TH IN K �IS�A�S IM ILA R�M ON ITO R�A T�A�LOWER�PRICE�BU T�I T �IS�
LIKE LY�TO �BE�A��(3&:�� IM PO RT��5HESE�M ON ITO RS �DO�NO T�
COMPLY�W ITH �#RITISH�SAFETY�STANDARDS�AND�ARE�NO T�COVERED�
BY�AN�O FFICIAL�WARRAN TY

�	 


����� UUPP��O
N
BBPN?�
K� B�K HKQN�I K J EPK N

$OLOUR��STEREO�M ON ITOR�� LINOROFIOLU$IONI
���	CROON�FEE�ILLTY 
�ONE��Y W S �ON�RITE� ME�INF�OII �N�CA�

JKS�S EPD� H�K��EFN
� �H� QN>K� DN
LNNB

*)'4�JNVV:VV�2(�0J?=�


%$$% %&!������	����
4 T E R E O � � � O I R V J I � I� N R ? I R F C I R

���./) � � 
���*� CLOT�\�I	DI� ROWILU	LON

"I� EIFIHLO�INRLIIF+OE�

�
R�ON�IO� D IIIIL	�0IR����F�� IRIR�NITOI���� F�� LO ?NE I� III� F�LIO IR
OWN�$IMO)

*)'4�JOMV:VV�
�	


�����



����
������ D AD J G �B D C >ID G
W R � F I � B I $ � 6 B A � F A C I L I T Y

7 *IO�1RILLRP�NOO�M ONI	�OR�*VP�C�E� E�UP�LI	Y� F�UPOR�7$���
j� *R� 2 . K FT� � *NDUO�R��OVORR�RP�II� FECITIFY
� 
�FT�E�O	��PIF�DV�P�NEI�C$'�>2>#G��R�F?NE�
� *M O N D I� R � �O II� F�TT�O�MP�I	I	�ONPIIOO


NRMM�����
���JPUV:VV
(� SEPD� .BB?PBBP!��� '� 4EBE+E� 6MEE?

"����7&34*0/ � JQUV:VV�
��
������������

6 �BJB�E8	2�+ -  E A B JNPKN
ENPORIOR�F�O�S�TR?NRFPRE+�57 �R�OF��WICLI�FU LL�RR�MOF�OCONTROL

JNSV:VV�
���������� "��
 �; C :B 7A G < 1 �

*)'4�JQPS:VV
R �P R �$ <" I� �O R5 �R��3$� $ , �� " $ $ ' �? R �C P IR? � W I� F1 K F �

*+$ 6 $ , 5 �8 F5 , �" � , $ K F F 5 $ N � �
5 *- 5 � � � 48 *7&- � 4 5"/ % 4 ������������������������������� _�����
���� . 0 / *50 3 � $07&34 ������������������������������������� _����


�����	
��	
���
�# ��0+-�@��3��*� (�
�:PO��$.� CNQQMM���0�� ����

" *�	OWE�YOU � F�O�1�( �P N R I IO RO H �O �FE���MRTCCFJGFTC��5 FIFC �
R�OV��M O RFO N I� F RO M � F�UPRP�� *�P�C�FU LL� *����FI0 � FI16F+�R� �PS�
HRIIFYV� $POR�� IN D � � R I R � � 7 � ? L � I R 
 � 7 N 

7 �L
 � $\P�CR� \� ��n�����CORNN�IPCIRLC

� n?�� ��?�� �$ ROUP�
C� *NDUE FO C FROOOOMM C �TO F T R �
W S R O F �NEI�M O FIO N I� RP�LIFR��

D C AN � JORV:VV>>>�
�0+ -� ���3 ��'0. �
� J E I D �VSMM����D

8 IF �L I �. IO P LI I L I FY �$O� CONR+�FE�RO����3=�OR
�FECF�O R �	 FE N � 	HO �
CF�P IIFIP RRI�  ����� F RO M � F�UPR �� V�I.I� PU	O� R IIP L� "��� P�OFO�
ROOOF7�O
�$:I0FI�LgPC�,?YOC �RO M P 
�+
�
�-0����3IC
�	n�IK�1�7�
T � ��n� P�URO� PRTJUCF��$O� MP�IRLM ICO�	RSNNM FCC ION � CPOORFC
�
FNDU RIR IC �FRO O �M O RIOM �RP LILO ����n�O OMM C�C�W��

C D L �D C AN �JNPV:VV
����� J @DC@�� @A=@F@@S


0 / - : �_�*� �� ���

�0+-��OQMM5$� �'0.
IN �$ORN�P I� VO RC ION � FO R � CHO� *�F5����������0��I������ RPN?O 
�
( FNIF+SR� $O� $DPRF � 1+UC� HUE� NO� 'P���� OPPP�LIILR$Y��
�4 * �� F RO O � M O RIOM � R�P�6C� "��$P�LFR� �� OOMMN� C�V��

D C AN �JVV:VV�
�0+-��OQMM

� ��� ON � LIN O �U RIR�FT�F�L�IC� I�ROP�$�VP�*UO�FP�EE�IR�ORIOR��
� V � IF LI�
+�(.��DIP��*���n�RO RO H �O 
�� �� � �HP�CJR��)P"�ONCOMP
�7 �� �*�� ��F��
*�NR��M ORIO RR�� -���*�LO � "��� RO IV�IR�R�� T�VV��

D C AN �JTV:VV
�%���,�'$�(+�&��=<:G����
���740=C56B�E7B6�;=23;
" LL�R�IIPRP�� *��OR+OMC�ROM O V ��ID I�P�� ���0��"�+� /0��



'6A=24:?8� E96 � 72>@FD� �@> A =6 E6 � � @ =@ F C� ( @ =F E:@?	�
E9 :D � ?6H� A24<286� 7C@> � '$"�$ � :D� 6G6?� 3 6 EE6 C�
G2 =F6���

)96� F =E:> 2 E6 � =@H � 4@DE� 4 @ =@ F C� 5 :8 :E:D6 C�� # @ � 7:=E6 CD �
@ C � '��� D A =:E E6 C � C6 BF :C65 �� � @ =@ F C � :>286D� 42?� 36�
42AEF C65 � :?� =6DD� E92?� 2� D64@?5	� >@?@� :>286D�
2 C6 � 8C23365� :?� C62=� E:> 6 �� �F==J� 4@> A2E:3 =6 � H :E9 �
2?J� G :56@ � D@FC46�

�?4=F56D� > F =E:E2 D< :?8 � D@ 7EH 2 C6 	� 4F E� �� A2DE6� H :E9 �
> 2 D< :? 8 	� > F =E : 7 C 2 > 6 � D E@ C 6 � H :E9 � 2 ? :> 2 E6 5 �
A=2J324<	� 4@> A@D :E6 � @ C � D
G :56@� :?AF E	� ����� ��"�
DF AA@ CE� 2?5� >2?J� > @ C6 � 25G2?465� 762 EFC6D

N M KX � ]������
N Q � ]�����

U G R F � @ S G J R � G L �

, $ &  � , ( 7 � ,  2 3 $ 1 � �

3  * $ � �
)9:D� :D� =2E6DE� 2?:>2E:@?� A24<286� 7@ C� E96� �>:82� 7C@>�
'@>3@�� �62EFC6D� :?4=F56� =@25� 2?5� D2G6� 7C@> � ��� %2:?E�
2?:>2E:@?D�2?5� ����7:=6D��(FAA@CED���"�8C2A9:4D�

NM KX �]�����
-%'!-)8�-!34%2

)9:D�:D�2�=@H �4@DE���3:E	�9:89�DA64	�D2>A=6C�E92E�A=F8D�:?E@�
J@FC�AC:?E6C�A@CE��(A64:2=�67764ED�:?4=F56�649@�E92E�42?�36�
25565� :?� C62=� E:>6	� 7F==J�>F=E:E2D<:?8�2?5� 62DJ�E@ �FD6�

NM KX �]�����
6 C � P C A M K K C L B � ? JJ� 1 . , ! . � N PM B S A RQ

'60� (!2$� $2)6%3�
��!##%,%2!4/23

 , ( &  ����� �'  1 # � # 1 ( 5 $ 2
&5/�(4C:6D����������"3�������������������������� M L JW �\ � � � �� �
�+%(6C:6D��������
��"3������������������������M L JW �\ � �������
&5/�2CPGCQ�(('#������,@�����������������������������M L JW �\ � � � �� �
 � � � � & 5 / � " M K @ M � Q
 ����"MK@M���,'X���,@'#����������������������M L JW �\ � � � �� �
 2���"MK@M���,'X�J���,@�'#�������������������� M L JW �\ � � � �� �
 ����"MK@M���,'X����,@�'#�����������������M L JW �\ � � � �� �
������"M
/PMACQQMP�*GRDMP� ����������� �������������M L JW �\ � � � �� �
& 5 / � K C K M P W � 1  ,
�K@1 ,�A?PB� ,(& �����������UGRF��K@����MLJW\��� � �� �
���@GR���LQ�(�,@�2(,,�DMP� AACJCP?RMP����������������M L JW �\ � � �� �
���@GR���LQ��,@�2(,,�DMP� AACJCP?RMP�������������M L JW �\�(�� � �� �
����
�����#7H: ��H?L;I
(KN?AR�2CPGCQ�(('"���"MLRPMJ�A?PB������ �����������M L JW �\ � � � �� �
(KN?AR�2CPGCQ�(('"��UGRF���,@�'#��������������M L JW �\ � � � �� �
(KN?AR�2CPGCQ�(('"���UGRF����,@�'#������������M L JW �\ � � � �� �
(KN?AR�2CPGCQ�(('"��UGRF����,@�'#������������M L JW �\ � � � �� �
(KN?AR�2CPGCQ�(('"��UGRF����,@�'#��������� M L JW \ �(�� � � �� �
�� � � �� � � � �& 
% . 1 " $ � " " $ + $ 1  3 . 1 2
�
�@C46����
��"�K�H:E9� ��"3����3 :E�'�" �@?=J�\�������
�
�@C46����
��"�K�H:E9��"3����3 :E�'�" �@?=J�\������
&
%MPAC����
��,'X�UGRF��,@����@GR�1 ,�����MLJW�\��������
�
�@C46����
��"�K�H :E9 ��"3����3 :E �'�"�7@ C�������

M L J W �\ � � � � �� � �
2 W O S C Q R �� � , @ �� �" ? P R P G B E C � � � ' " � � �

M L JW �\ � � � �� � �
 J J � & 5 / � N P M B S A R Q �A M K C �U G R F �? �

D S J J � � �W C ? P �U ? P P ? L R W

 ����"MK@M���,'X����,@�'#���

2 / # 4 % # �
0 - ! & � 0 " � " 0 ' 4 # 1

-*�/ ���.����*)/-*'' -���-�
1 ; HO � I ?C ?B7 H � ?D� I JO B; � JE � J> ; � " 1+ � # � � 	 � 8K J �
KDFEFK B7 J;: � 7D:�M ?J> E K J �7 �> 7 H: � : H ?L ; � IE�OEK��
97D�< ? J �O E K H �EM D �� + B;7I; �IF;9?<O � $�  �E H. � . . $ �
 NF7D:I� JE � �( 8 � E < �-�( � KI?D=�. $( ( .

M L J W � \ � ( � � � � � � �

1 . " 3 $ " � � � , @ � � � � \ � � � � � � �

1 . " 3 $ " � � � , @ � � � � \ � � � � � � �

0- ! 2 #! � �
+=����W�������
1 . " 3 $ " � � � � , @ � � � \ � � � � � �

)� 0 /7 %2 �3 # ! . . %2
7 HS�G�-HQ � H-BQ�#�UNQR�HNQ�� ��� ��NZ<VB�� ENQ� K�H�HEI�	� 	�l�RCSE/�I�� X�HBX�
E�Q�ESKE�� [��BH�EN HjHH4E��HHBB�
� )� )BW HK�KB � dOM HH	 �	�� HMU>I�B� 	HHR[�K��X�
T�SEHHHIHUKEHQSQHHI�BP�	HNMS
�)�G�E�#�J �M �O-� H�����AB����HH[��

EDBO�Q������NM�CDLN
" M JM S P �T C PQ GM L �M L JW �Z� � � �� �

H M N J B E H O H B N H N T M H � ! ( � H� $

EDBO�Q��� ��� � OGNMD�ENQ�CDS@HKR���CDLN

[�-)#%��42!#+%2"!,,3
- *2' � ,.42$� TFQ�(�F� �X]
F�>SFLK� 2T>IQE�� (
CEHD����CFQ��ELIABO�>KA����VB>O�T>OO>KQV������(����I�

EDBO�Q�����
&MJBCL� (K?EC� ,CE?�,MSQC� (�SJJW�HD>MJ
M�RDOMC>
�>G�

EDBO�Q�����
' % . ) / 5 3 �( @ O O X �L NTRD �HMB�LNTRD�� )�
HEHQHS��3I*HQHB��IT@KHH�HTR�SGD�.@JRKH��� ����-A

EDBO�Q������ OEE,�'
&.+#$-� (, &$� !PSQF� KMSQC� UGRF�
#CJSVC�N?GLR��

EDBO�Q�����
& L IA BK � (J >DB � LM QF@ > I� J L R P B ��������� Z � � �� �
9VAB@ � 3 O> @ H B O? > I I ���������������������������������Z � � �� �
& L IABK � (J >DB � " OVP Q> I� 3 O>@H ? > II���Z � � �� �

�� " ' 1 ) � " 0 ' 4 # 1 � �
1 M A J G R C �� �� � �-b[��4�RKHG�H�5NE�)+B��)5
�E
��)�BUHB
6��
ENQ��H7B�CQHUD
� HM�!HU�HI�E�� )�/HGH-���2NV�<UH�)�� #�?�?B��HM�
U�HQME���
�KHB
�E�JB�Q�EHST����MSHBKH��)��B�B�UHB�B���

EDBO�Q�����
# T L @ M @ � � �� �� )� KHTB�I�� B
���B�QHb��[� �DMDQ@�� )�)J
�)
'�>M���D X�DI�5FA>�>DMDQ>
N�IJR� M�� ����V
D�F�>�

DEM�EDBO�Q�����
. D V �2 JGK JGLC �/ P GK ? BB S N �� � � �

6S L� EDBO�Q�����

6 c >/ �0!, �6 )3 )/ .
(�F�� C�F�P�EC@�L>O�@F���X�SFABL� PVF"QFK� CLO�QI�Q
�����a�[

��..�3�����=����� (JFF�A@=� �a�����T>OB� I�RKAI@

EDBO�Q������

& $ - + . " * 2 � (
0J>B@I� RD+D�G�HDF�DI�HJ>F
�R5F�C�=JS
H
�K<E� :?HD������������EDBO������
1 M AE C L � / JS Q � (LAJSBCQ� BS?J� �M���G�AaR� DMP
JQ@MG<T�:DD>D� G�>
�TVD�\G>��>
AA>>�NN�>
SDM<� 3!
'_
� �	#�

��� ���������������EDPO Q�������
2/#'%.�2/#+%9

(� LO�OOO
>FJC��PXF�
O
F>)� ��a�� FK�SFABL� X�X�@�AF*���FLK

��TF��I�� �@
�O�ILOHO�� )D�I V � Z � � � � � �

3 5 0 2 ! � 2 ! -
(OJ@O>QB�VJFO� �_�IQA� ]��� FC�� C�� ,I��S��CCIG��IFB� I�Q>F�  FFFFGQC� ,'.�
O>GF>K>O�K�LK� AFK� (�F�F�LF>L� �IFQ
� PF
� �L�X=FF�HKF� )�.*
 RQL�O�LFFCIC�I��BO
�TFAF�KL��C�LFC5��>OL�X̂ =QO�IFFKG��

' P 
 � �(GN�� ; � J � P H � � � ( ( �
� 2 GA � SQCM�G� � (L � �S :�G� � I � � � �� `h`� Z
MLJW� J�R� Z���Z�GGJ,�
��� G
Z
� S �� �� J G@ � � ((� WMS� U?S J� JM � ( L R P K A � JJGM � #�
J � � �H � G � G?G�GG GG
 P �WMS� LGJG�J
R� PA
ZGJ? �CT ��GGGG� (� 
(�� J �W = � JI 2 e�

� , @ � N M N � R M � (� , @ �������������������������\ � � � � �

� , @ � N M N � R M � � � , @ � �� � � 
� X GN Q 	 � � � � �\ � � � � � � �

� , @ � N M N � R M � � � , @ � � G, @ 
 � X G/Q 	 � � � \ J � � � � � �

� , @ � N M N � R M � � � , @ � � � � \ � � � � � �

� , @ � N M N � R M � � � , @ ����������������\ � � � � � � �

� , @ � N M N � R M � � � , @ � D M P � � � � � � �

� � � � � P ? L E C �������������������������������������������\ � � � � � �

�)�+�2!-�%80!.3)/.
HBb[�� DWHKHSX� 5�

EHB��� 5!)��� #
8> * )-/5+� ENQ� ��KHD
� !��
//�
B K > � F H U * b > B � B H ���KNB�)��SUHHBH�BHHI�SbE(VI����KH�

DEM�EDBO�Q�����

* " 2 � / M U C P � @ M ? P B
1CE?PBCB �?Q�M L C �M D �RF C � @CQ R�CK S J? RM PQ �ML � RF C �K ? PI C R�

M L J W � \ � � � � � �
����������?B?NRMP�MLJW�\������ ,2
#.2�� �� ������\�������CVRP?

5 M P R C V � & M J B C L � & ? R C � � � � 
 � �
3 F GQ � GQ�? � /" � � � � 
� �2 7 � ! PGB E C@M?PB � PSLL GLE �? R ��� � , ' X

M L J W � \ � � � � � � �

5 . 1 3 $ 7 �  3 � . L A C � / J S Q � J � , F X

- MU �U GRF � ��, FX �QNCCB ���������������������M L J W � \ � � � � � �

5 7 + � � � � � , F X ������������������������������\ � � � �� �
5 7 + � � � � � � , F X ����������������������������� \ � � � �� �
� � � � � � " M � N P M � D M P � ? @ M T C ���������\ � � �� �
(� � � � � � � " M � N P M � D M P �? @ M T C � � � \ � (� (�� �� � �
� � �@ G R � �� , @ � P ? K � D M P �? @ M T C � � � \ � (�� � �� � �
� � � @ G R � � � , @ � 1  , � D M P �? @ M T C �\ � � � �� �

�K?BJ� <E H� !?HIJ� �ECFKJ;HI� � � IKFFB?;:� JE � +>E;D?N
�
N>;I;�>?=>�GK7B?JO�CE:KB;I�M ?BB�J7A;�OEKH�����	�EH�
J>; �D;M�������?D9�8K?BJ�?D�9BE9A��KF�JE ���(8�E <�9>?F�
-�(�M ?J>EK J�?DL7B?:7J?D=�OEKH�M7HH7DJO

 ���/�  ���
4LNMNSJ?RCB��������������������������������MLJW�\�������\�����
/MNSJ?RCB� RM � � ��*��MLJW� \�� ����\����� �
/MNSJ?RCB� RM � (� ,@��MLJW� \������\�����
�� ,@�  ���� /",� " ( � 1 ,� A?PB��\������
�� ,@�  ���� /",� " ( � 1 ,� A?PB��\������

!CA?SQC�QMKC�MJBCP�QMDRU?PC�UGJJ�LM R� PSL�ML�*GAIQR?PR���%GPQR�
"MKNSRCPQ�J?SLAFCB�RFC�/1(, ��?Q�QSNNJGCB�RM�/FMCLGV	�1., �
QF?PCP��3FGQ�FGEF�OS?JGRW�1.,�QF?PCP�DC?RSPCQ�?�DJCVG@JC�PG@@ML�
AMLLCARGML�QM� RF ? R� GR�A?L�@C�NMQGRGMLCB�?LWUFCPC�U GRFGL�WMSP�
 ����/JSQ�M P� ����� %SJJ���WC?P�PCN J?ACKCLR�U?PP?LRW

LMU �MLJW�\������MP�$����� �
DMP� ICW@M?PB�QU GRAF?@ JC �TCPQGML

$�C 8�8O�� 
� �. $( ( . ���������������������������� Q �� ��� � F ; H �(8
��(8�8O���. ?C C I �����������������������������������Q������F;H���(8
$� (8�8O����-�(.����������������������������������Q������F;H� $� (8
$� (8�8O���5 $+. ����������������������������������EDBO�Q������F;H�(8

����8O����-�( ��� $'I��?:;7B�<EH������ 7D:�EJ>;HI
�	������&�����������������������������������������������������DEM�EDBO�Q����
�	�� $�( 8 ������������������������������������������������������� DEM�EDBO�Q � ���
��	���( 8 ������������������� ���������������������������������DEM�EDBO�Q����
&?9AIJ7HJ��������������������������������������������������������������������Q�����
&?9AIJ7HJ��������������������������������������������� ����������������������Q�����
!7JJ;H��=D;I������������������������������������������������������� Q������
.KF;H��;D?I;������������������������������������������������������� ������ Q�����
� ����������&;O8E7H:�9EDJHEBB;H����������������������������Q����
� $� ������ �$
* �9EDJHE BB;H����������������������������������������Q����

/ P M 
, GB G � � � (L RC P D ? A C � DC ? RS P GL E � K GB G � GL �M S R � RF P S � �
? L B �� �Q U GRA F ? @ JC �K GB G �M S R � R F P S �Q M A I C RQ �� �M L JW �\ � � �� �
, M S Q C � HM W Q R GA I �N M P R �Q U G R A F C P �����������������������M L JW �\��� �� �
" M K N S R C P �5 GB C M �2 A ? P R �2 U GRA F ����������������������M L JW �\ ��� �� �
� � U ? W � / ? P? JJC J � N M P R �Q F ? PC P �@ M V � GL A �A ?@ JC �M L JW �\��� ��� �
 KGE?�2MSLB� $LF?LACP� /JSQ� @W�.KCE?�/PMHCARQ�� 'C?P�RFC� KGE?�Q
QMSLB�JGIC�WMS�TC�LCTCP�FC?PB�GR�@CDMPC������������������������M L JW � \ � � �� �
/ 1 (- 3 $ 1 %  " $ � �  # # ( 3 (. -  + �/ 1 (- 3 $ 1 �/ . 1 3
% . 1 3 ' $ � �� � � �� � � � �� � � � 	 �����������������������������������������\ � � �� �
0 4  + (3 8 �, . 4 2 $ �,  3 2 �������������������������������������������� \ � �� �
�� � "  /  " (3 8 �# (2 * �! . 7 ������������������������������������������� \ � �� �
� � �"  / �+ . " *  ! + $ �# (2 * �! . 7 ������������������������������\ � �� �
�� � �"  / �+ . " *  ! + $ �# (2 * �! . 7 ���������������������������\ � �� �

 � � �"  / �2 3  " *  ! + $ � !  - 7 �! . 7 ��������������������\ � �� �

 ���� � "  / � 2 3  " *  ! + $ � / . 2 2 . �! . 7 ���������� \ � � �� �

?BB� \�����BCJGTCPW� GD�NSPAF?QGLE� HSQR�MLC� /MQQM� MP� !?LV� @MV�� %PCC�
BCJGTCPW�UFCL�NSPAF?QCB�UGRF�MRFCP�NPMBSAR�MP�UFCL�@SWGLE���MP�KMPC�
 , (&  � � � � �# 4 2 3 �" . 5 $ 1 ������������������������������������� \ � �� �
 , (&  �� � � �" . 5 $ 1 ������������������������������������������������������������\ � �� �
�� � �, . - ( 3 . 1 �# 4 2 3 " . 5 $ 1 ���������������������������������� \ � �� �
�� d�, . - ( 3 . 1 �# 4 2 3 " . 5 $ 1 ���������������������������������� \ � �� �
 , (&  �3 . �2 "  1 3 �"  ! + $ 2 �������������������������������������\ � �� �
2 3 # � ��� �, $ 3 1 $ � , (&  � / 1 (- 3 $ 1 �+ $  # � � � �\ � �� �
, . # $ , �  - # � - 4 + + �, . # $ , � "  ! + $ 2 ��������\ � �� �
� �6  8 �/ ? P? JJC J �N M P R �Q F ? PC P �� � ��������������������������������������� \��� �� �

 JJ� ����� BGQIQ� ?PC� &4 1 -3$$#� %.1�  � +(%$3(,$� �� ?PC�
"$13(%($#������$11.1�%1$$��.SP�#2�##�BGQIQ�?PC�FGEF�OS?JGRW�
K?ELCRGA�KCBG?���?PC� CVRCLQGTCJW�SQCB�@W�BSNJGA?RGLE�FMSQCQ

/ 2 7
$� � ����������� Q � � � � ������������������� Q � � � �
� � ���������Q � � � � � ������������������Q � � � � �
� � ���������Q � � � � � ������������������Q � � � � �
$� � � � � � � Q � � � � � ������� ��������Q � � � � �
� � � � � � � Q � � � � � � � Q � � � � �
��� �������Q��� ��� ������������������� Q +*�
� � � � � � Q � � � � � � � � Q + * �
.EDO��H7D:;:�9EC;�9ECFB;J;�M?J>�B78;BI�
�?IA� '78;BI����������DEM� EDBO� Q�����
�?IA� '78;BI�����������DEM� EDBO� Q����

6 . 1 # � / 1 . " $ 2 2 ( - & � # 3 /

& ) . ! , �# / 0 9 �L ; H I ? E D �� � � ��������������������N M K X �^ � � �� �
) H � ���C H BR< U E ) H ) ��� �� � H �� S �H H H �
	 N Q � E S� KK� H j�HX KHSB6 HH)SHHIe HeH�#� B H H I 	 ) ) ) � @ L H
)� K � � � K � H 
 
 �	 )H- � jC H��H � 	�	�=�C ) ) H H Z ����B���'
� B � `C N8 B H5 I6 
�HMR�V�H �CG S/ I�K HL D � 
F R �

) ( � � K H H J K 
� i ` ) S E K S � \ � 	 >*HX�
B�`����������H �R�)� ��NHd���� H �E �� H[� B <U�� ���� �B���H�H �H K H 8 � H �� � [ [

* ; M � � + ) . $ 7 / 2 $ 3 � 6 � � � � N M K X � ^ � � �� �

6 D Q X � R H H T H K H H S � � S N � 7 N S �B HV N H� S K H � A � M N S G HT H � � S N � C N � V H S G � SGD��
+ H S H K � 5 � + H G C V N H �̀ Zl�* 5 � H N C HM B C K e X � ) j HEB 5 EB �̀�� H B B N H H H H H H H � H H C B H H � �

0 % . 0 ! , � � �� ����������������������������������������������������������� N M K X ^ � � �� �

;� ��91 � R N K K HM I � � KN M H T HD � [e��BK�NH�� V N HC � O H�- HE� KHB � H� V H S G

[� 0 ! ' % 3 4 2 % ! - �� �� ������������������������������� N M K X ^ � � � �� �

) �N V B � H � H T K � A � K � ) j � [� �T �K 	 ) H ��	 V N H �d � N H H H H M S � T S H �@ ��BK�T R D � � �

( N S �, H M J R ����������������������������������������������������������������������������������������������� ^ �����
0 @ F D R D S S D Q ���$ 4 0 ������������������������������������������������������������ � � � � � � ^ �����

0 Q N � 0 @ F D � O Q N E D R R H N M @ K � 6 �� $ 4 0 � � � M N V � ^ �����

0 Q N S D W S ���� �7 � 0 ���������������������������������������������� M N V �N M K X �^ �����
0 Q N S D W S ���� �7 � 0 ���������������������������������������������� M N V �N M K X �^ �� ���

7 / 2 $ 7 / 2 4 ( �� �V N Q C �O T A K H R G D Q � � � � ^ � � �� �

� K T M U �V H 5 H � )6 �B N ) T [ � T H � ��=����H H � H B L ) � B N K N T Q �E N M S �� �L N Q D

5 ( # $ . �  - # � & 1  / ' ( " 2

# ( & ( 
 5 ( $ 6 �& . + # � , $ # (  � 2 8 2 3 $ ,
# N H H H O K H Q S N �X �d =e ) H HB � � [-�># 3 H	J � S HB � HH� #� N 
 HH[� KB � KB � � V H S G
G H \ � H � �6 H H �V �' N KC 
 �G H ; � H � K � � � H M ����� J? �, ) N H � � K(�H�dNH�K )

M N V � N M K X � ^ � ) � � � �� �

���# N L O T F Q @ O G H B E N M S R �6 N K � )� N Q � A X ' 4 �������N M K X �^ ����
! L H F @ �6 H R H N M ���������������������������������������������������������M N V �N M K X �̂ ������

! M H � - @ F H B ����������������������������������������������������������������������������������������� ^ �� �� �
! Q S �$ D O @ Q S L D M S �0 Q N �� ������������������������������������ N M K X �^ �������

" H F � ! K S D Q M @ S H U D � 3 B Q N K K D Q ����������������������������������������� � � � � � ^ �� ���

# @ M �$ N �������������������������������������������������������������������������������������������� � � � � � ^ �����
$ D K T W D �0 @ H M S �� ��������������������������������������������������������M N V �N M K X �^ � ���

$ D K T W D �0 @ H M S �� ��������������������������������������������������� M N V �N M K X �^ ��� ���

$ D K T W D �0 @ H M S �� ���������������������������������������������������� M N V �N M K X �^ �����
$ H Q D B S N Q �6 � �����������������������������������������������������������������������������������������^ �����

% 8 0 % 2 4 �$ 2 ! 7 ����������������������������������������������������������N M K X �^ �� ���
% 8 0 % 2 4 �� $ �* 2 ����������������������������������������������������������������N M K X �^ �� ���

& K D W H C T L O �O Q H M S D Q �T S H K H S X �����������������������������������>�������������^ � ����
) L @ F D �- @ R S D Q �������������������������������������������������������������������������������^ �������

) L @ F H M D �6 � ��������������������������������������������������������������������������������������^ ���� ���

- @ J D �0 @ S G �E N Q �6 H R S @ ������������������������������������������������������������������ ^ �����
0 H W - @ S D ��������������������������������������������������������������������������������������������������^ �����

0 Q N �$ Q @ V �� ����������������� ������������������������������������������������������������������������ ^ �����
0 Q N � 6 H C D N � 0 K T R � � � � � ��������������������������������������������������������������������� ^ �����

2 D @ K ��$ ������������������������������������������������������������������������������������������������� ^ ������

3 B @ K @ ���� ������������������������������������������������������������������������������������������������ ^ �����
4 5 2 " / �0 2 ) . 4 ����������������������������������������������������������������������������^ �����

4 6 �4 D W S �0 Q N ���������������������������������������������������������������������������������������^ �����
6 H R S @ � �������������������������������������������������������������������������������������������������������������^ ������

6 H R S @ � 0 Q N � � � �� � - A � Q D P T H Q D C 
 ������������������������������������^ �� ���

, 4 2 ( " � 2 . 4 - #
! D F H R � 3 N M H W �������������������������������������������������������������������������������������^ �� ���
! T C H N �- @ R S D Q �U D Q R H N M �� �������������������������������������������������������^ �� ���

! T C H N � % M F H M D D Q � 0 K T R � 6 � ��������������������������������������� ^ ������
" @ Q R �� �0 H O D R ��������������������������������������������������������������������������� � � � � � ^ �������
" Q N @ C B @ R S 4 H S K D Q �� ��������������������������������������������������� N M K X �^ �������

$ D K T W D �- T R H B �# N R S Q T B S H N M �3 D S �����������������������������������^ �� ���
- T R H B � 8 � * 5 . ) / 2 ������������ N M K X � ^ � ) � � ��� � 2 2 0

^ � � �� � � L H C H � L T L �
3 D P T D M B D Q �/ M D ����������������������������������������������������������������������������� ^ �����

/ 1 . & 1  , , ( - &
! L H F @ � , N F N � O Q N F Q @ L L H M F � E N Q � J H C R � � � � ^ K� ���
! L N R � # Q D @ S N Q ���������������������������������������������������������������������������� ^ �����
! L N R � # N L O H K D Q ������������� ��������������������������������������������������������^ �� ���

! L N R �� $ �����������������������������������������������������������������������������������������������^ �����

! L N R �0 Q N E D R R H N M @ K �������������������������������������������������������������������^ �� ���
$ % 6 0 ! # �� ������������������������������������������������������������������������������������������^ �����
% @ R X � ! - / 3 �������������������������������������������������������������������������������������^ �� ���
' & ! �" ! 3 ) # ���� � ) M S D Q O Q D S N Q �����������������������������N M K X �^ ������

' & ! �" @ R H B �# N L O H K D Q �������������������������������������������������������������� � ^ 0 / !

, @ S S H B D � # � 6 D Q R H N M � � ���������������������������������������������������������� ^ ��� ���

4 3 ( + ( 3 ( $ 2

���������(�̀>@�I�RX��RQFIFQV��������������������������������� Z�����

 , ( &  � 1 $ + $  2 $ � ��4 / & 1  # $ � * ( 3

#� N HM [ � KB � 	B � � V H C H � � + H B K B 5 � � Q 	 � �J�-
?B� #� K� ) ) ) � 
 � 7 N Q J A D M B G �
� � � - H ���H E � 	 S � K ) 
� )� N T S R �QS�� )� W 8 M � U �B � H E � J U E D K K � H Q Q H � M T H 
�� RD� S �

M N V � N M K X � ^ � � �� �

. % �7 # Q N R R �$ N R �6 � ��������������������������������������������������������������������^ �����
/ O T R � $ H Q D B S N Q X ������������������������������������������������������������������������^ �� ���

1 5 ! 2 4 % 2 " ! # + � 6 � �������������� G N V � N M K X � ^ � � �� �
)� U B � K> HN M �B�	�	G HR �� � �)� N HM N T R��KH H � S �C �CH��K��KeMNK5�[ �T S H K H S X �
1 T @ Q S D Q A @ B J � 4 N N K R ���������������������������������������� M N V � N M K X � ^ �����
8 B N O X � 0 Q N � H M B � � G @ Q C V @ Q D �������������������������������������������� ^ �����

! 4 2 ( - $ 2 2
( N L D �! B B N T M S R �� ����������������������������������������������������������������������]� �����

) . 4 % 2 3 0 2 % ! $ � � � � �����������������������������������N M K X �^ � � �� �

- H M H �/ E E H B D ��������������������������������������������������������������������������������������������^ �����
3 T O D Q A @ R D � 0 D Q R N M @ K ����������������������������������������������������������� ^ �����

0 , ! 4 ) . 5 - � 7 / 2 + 3 �� � ( / - % � ! # # / 5 . 4 3 � �
)� H��� � � ^ H� > 	 � C E K \ S H � � H H7 H GBB� I � E - V H K G � ������ B N HM =�
R�Il
B � > ! > � S V N 
 C [ � I H � E � K T � � K K V M B �! B B N T M S �

N M K X � ^ � � � � � � �

, ( 2 " $ + +  - $ . 4 2
$ H R S @ M S � 3 T M R � M D V � U D Q R H N M � � ��������������������������������� ^ �� ���

' " � 2 N T S D � 0 K T R ������������������������������������������������������������������������^ �� ���

7 N Q K C � ! S K @ R �����������������������������������������������������������������������������������^ �� ���

' 0 � & ! 8 � 3 N E S V @ Q D ������������������������������������������������������������������^ �� ���



? L � & % � �� < E 8 6 G <

8HETHER� YOU� ARE� LOOKING� TO� BUY�YOUR� '*345� "MIGA
� UPGRADE�
TO� A� /&8&3� MODEL� OR� ADD� TO� YOUR� EXISTING� SYSTEM
� .ERLIN�
&XPRESS� HAVE�GOT�THE�PRODUCT�FOR�YOU�
8 ITH� TRULY� COMPETITIVE� PRICES� PLUS�.ERLINS�� EXPERT� ADVICE� AND�
SERVICE
� WHY� NOT� GIVE� US� A� CALL � 3EMEMBER� WITH� ALL� "MIGA�
���� COMPUTERS� YOU� GET� A� FULL� 5:EAR� */�)0.&� WARRANTY� PLUS�
AN� ADVICE� HELPDESK� THAT� ARE� ONLY� A� PHONE� CALL� AWAY�� *N� THE�
RARE� EVENT� THAT� A� FAULT� OCCURS� AN� ENGINEER� WILL� CALL� AT� YOUR�
HOME�TO�SORT�OUT�THE�PROBLEM� FREE�

8ITH� .ERLIN� &XPRESS� YOU� AUTOMATICALLY� RECEIVE� THE�
FOLLOWING�WITH�EVERY�"MIGA�PACK���
nV�� 57� .ODULATOR� <ALLOWING� YOUR� OWN� 57� AS� A� DISPLAY>� q��� .OUSE�
�:�� 6SER� .ANUALS����$ONNECTING� -EADS� ��� 0PERATING� 4YSTEM� %ISKS

5URN�YOU�"MIGA�"����1LUS� INTO�$�
4IMPLY� PLUGS� INTO� THE� END� PORT� C�
"MIGA� TO� ALLOW� $%57� SOFTWARE�
MUSIC�$%�WITH� F L % 0 � *
STEREO�OUTPUTS� - �� ��(�V �7�

$HOOSE�BETWEEN�A� SPECIFIC�MONIT��
THE� OPTIMUM� DISPLAY� QUALITY�
57�.ONITOR� WHICH� IS� BETTER� QI�
THAN�A�DOMESTIC�57�<ALMOST�AS�GO	�
A� MONITOR>� BUT� WITH� THE� ADVANTAC�
5ELEVISION�TOO�

$6TLL�LL�.HIF
���� $OLOUR�COMPLETE�WITH� LEC�
YOUR� COMPUTER� AND� A� QUALITY�
COVER�PLUS���� 4UPERB�%ISPLA
-0564�563#0� FN.N6 I��
$)"--&/(&��� /���)�����/

LIFIPILFIFFI
�����-INE�RESOLUTION�TO�SURPAS�
DISPLAY�OF�A�DOMESTIC�TELEVISIO�
���������3EMOTE�WITH�4LEEPTIMER� _���
���������3EMOTE�4LEEP�5ELETEXT� _j�?�
���������3EMOTE�4LEEP�5ELETEXT� _���
5",&�_���0''�8)&/�163$)"4&%�=�
"/�".*("�03�05)&3�."+03�)"3%j

"MIGA� "���� PACKAGE� WITH� ����� FLOPPY� DISK� DRIVE� AND�
THE�FOLLOWING�GREAT�SOFTWARE�<WHILST�STOCKS�LAST>���
����%ELUXE�1AINT�***���1AINT�1ACKAGE� P �FIN �FI�#���+ �*� <� *� <�
$OMMODORE� �.YSTERY�(AME�

w�('"�#ASIC���1ROGRAMMING� 1TL0FL(�64�

��!�%�� �  ���
"MIGA�"���� PACKAGE�WITH� ����� FLOPPY�DISK�DRIVE�AND�
FANTASTIC�COLLECTION�OF�SUPERB�QUALITY�SOFTWARE���
	
�.ICROPROSE�(RAND�1RIX� L�H
HNN�HE�R �N	H� <*�R�F�R �.
w�4ILLY�1UTTY�	
6�1USHOVER� \����I�����::�����&� *N I�����
� ��%ELUXE�1AINT�***� . D J J K � J ? H

��!�%�� � 	����
"MIGA�"�����PACKAGE�WITH� TWIN������ FLOPPY�DISK�DRIVES�
AND� �.B�3".�PLUS�(AMES�AND�#USINESS�SOFTWARE���
w� 5)&� 803,4� 1-"5*/6.� &%*5*0/� <8ORD� 1ROCESSOR
�
%ATABASE
� 4PREADSHEET>� 	
� )0.&� "$$06/54� 	
6�
%&-69&� 1"*/5� ***� w�&-'� w�50,*� w� 16;;/*$� �� A� GREAT�
BOOK�� �(&5�5)&�.045�065� 4 8 � @�
0'�:063�".*("�� 3 � � ' � &� ��� \

IFI��LL�LINIII�FIRIVNN
4IRJIPLY� A� LACHE+� INTO� T�LE�SID�� PORT� �F�YOUR�
"MIGA�"��� �"���� *jLUS�COMPUTE���
�.B��)%�� �**� 6NPOP�� _��� � �� �
��.B��)*�*���*�6HPOP�� _�� � � �?�
���.B�� )%��**�6NPOP� _ � � � �? �
���.B�� *��*%��**�6NPOP� _�� �� ���

LI44LI�F�NMLIFI�LII.
4IR�IPLY�A�LACHES� INTO�T��E�SIDI�� PORT� 
FYOU\�
"N�IGA�" ��� �"��� �IjLUS�CCMPUTEj���
"LL� UNITS�	IRE�� �.)Z��MD�CCME�WI�H� *.P��
OF� ��#IT� �".�INSTALLED�
���?B�����.B��3�I.� q�R�
���
.B�����.B�� \". � �q
���
.B�����.B����".� 7 �
������.A�BS�$O1�OEESSC�R� � � � �?�
<FOR�USE�WI�H�"����$OM��O�#OOR�*S
�ABA��EJ� J

FILFIFI�PRR�FARFE
'IT�I� INTERNALLY�IR� YOUR�"����
���
�?�I���6NF�(PULAT��D� n�� � � < � ��
���4"B��6NPOPULATED
��
.B��6NPOPILATED� �
����.B�� *�*NPOPI�FATED� n� J
���
.B��T �NPOPUL��FED� � ���R�� �R��

���9� �
V �F��� � ��
_ ? � � 
 ? �

ONO

-$�������.ONO�
-$�������.ONO�
-$�������.ONO�
-$�������$C�LOUR�
9&�������� $OFOUI

��< ��"
�+KI�
4V�RIFT��� 7KMC�
4V�IFT�� �*'*$-�
�-*�*/L�VC��*)*�
�-*�*!� $OLOUR

�� j� �� �����

q.B��O� �.B�TA�D

��� �.B� $
�

4� ��� I7 
� �

0380/03-00�+50.03(5�-
I . I I I I I I I I

"*!�&$%



@ESDQ�EHUD� SN� DHFGS�XD@QR� NE�TRD�c � HSgR�
HLONRRHAKD�SN�FT@Q@MSDD� GNV� KNMF�
DW@BSKX�� )/

�.. (�'$)"��**&.
)�VHKK�RNNM� AD�

6 U � > � OTQBG@RHMF� ;LF79���
I E K � ENQ�LX�!�����@MC�

VNTKC�AD�FQ@SDETK� HE�
XNT� BNTKC� QDBNLLDMC�SGD�ADRS�
ANNJR�@U@HK@AKD�� ) gL�@V@QD�NE�SGD�
2/-� +DQMDK�-@MT@KR� ATS�VG@S�NSGDQ�
ANNJR�LHFGS� )� MDDC��3DBNMCKX�� HR�
SGDQD�@MX�BG@MBD�NE�RDDHMF�@� QDFTK@Q�
@RRDLAKX� K@MFT@FD�RDQHDR� NQ�CNDR�
SGD�RHYD�NE�@RRDLAKDQ�BNCD� KHRSHMFR�
L@JD�SGHR� @� fMN�FNg� @QD@�

$@QQDM�+DLO�
,DDCR�

7DRS�9NQJRGHQD

4GD� 2/-� +DQMDK� -@MT@KR� @QD�
HMCHRODMR@AKD� ENQ�@MXNMD� RDQHNTR�
@ANTS�OQNFQ@LLHMF�SGD�!LHF@�@MC�
XNT�VHKK� @KRN� MDDC� @�FNNC�FDMDQ@K�� HD�
MNM
!LHF@�� ������ANNJ� �������
!RRDLAKX� K@MFT@FD� OQNFQ@LLHMF�AX�
+@MD� (@VJHMR� @MC� ,DUDMSG@K� @MC�
OTAKHRGDC� AX�-B'Q@V
(HKK� HR�SGD� NMD�
)gC� QDBNLLDMC	�� )E�XNT� @QD� MDV�SN�
������BNCHMF�GNVDUDQ�SGHR� HR� MNS�
FNHMF�SN� AD� DMNTFG� SN�FDS�XNT� NUDQ�
SGD� HMHSH@K� GTQCKDR�@MC� RNLD�RNQS�NE�
!LHF@
RODBHEHB�STSNQH@K� FTHCD� HR�
MDDCDC�

4GD� A@C� MDVR� HR�SG@S�SGDQD�
G@RM�S�ADDM� @MXSGHMF�VGHBG� )gC� QDF@QC�
@R� RTHS@AKD� ENQ�MDVBNLDQR� SN�!LHF@�
������BNCHMF� OTAKHRGDC�� .NV� )� CNMgS�
TRT@KKX� fAKNV
LX
NVM
SQTLODSg� ATS� HM�
SGHR� B@RD� HS�VHKK� AD�VNQSGVGHKD�V@HSHMF�
@� EDV�VDDJR� 
 � )� G@UD�@M�!LHF@
�
RODBHEHB���J�BNCHMF�ANNJ�ADHMF�
OTAKHRGDC�VGHBG� L@X�OQNUD�UDQX�
TRDETK� SN�XNT� �RHLOKX�ADB@TRD� HS�
BNMBDMSQ@SDR� NM�DWOK@HMHMF�@� KNS�NE�
SGNRD�!LHF@
RODBHEHB� M@RSHDR� SG@S�
NSGDQ�ANNJR� G@UD� MNS�LDMSHNMDC	�
4GD� ANNJ� HSRDKE�� B@KKDC� f-@RSDQHMF�
!LHF@�!RDLAKDQg�� HMBKTCDR� @� CHRJ��
@MC� HS� HR� ADHMF� OTAKHRGDC� AX�"QTBD�
3LHSG� "NNJR� �_�����
������	�

!R�ENQ�@�������RDQHDR�� ,HRSHMFR�
@QD� MNS� QD@KKX� @� OQNAKDL� @MC� )� SGHMJ�
SG@S� HE�DMNTFG� ODNOKD� ANLA@QC�!MCX�
3SNQDQ�@MC�#KHEE�2@LRG@V�VHSG� KDSSDQR�
QDPTDRSHMF�@� �ADFHMMDQR���J�BNCHMF�
RDQHDRg���� SGD� BG@MBDR� @QD� PTHSD� GHFG�
SG@S�XNTgKK� FDS�NMD�� ,�+

./$''�.+�� ��*0/
4G@MJ�XNT�ENQ�
@MRVDQHMF�LX�
PTDRSHNM� HM� XNTQ�
DRSDDLDC�

OTAKHB@SHNM�� 5MENQSTM@SDKX�SGD�
RNKTSHNM� XNT�RTFFDRSDC�SN�BTQD�SGD�
CNTAKD� KHMD�RO@BHMF�NM�LX�
-@MMDRL@M�4@KKX�-4���OQHMSDQ�
CNDR� MNS�VNQJ�� @R�XNT�B@M�RDD� EQNL�
SGHR� KDSSDQ�� )� @L�MNS�@� BNLOKDSD�
BNLOTSDQ� HKKHSDQ@SD�� @MC�SGD� OQHMSDQ�
G@R� ADDM� HM�LX�ONRRDRRHNM�ENQ�SGQDD�
XD@QR�� )� @RRTQD�XNT� SG@S�SGD�CHO�
RVHSBGDR� @QD�RDS�BNQQDBSKX�

4GHR� KDSSDQ�V@R�VQHSSDM� NM�
'?D:3EH:I�@MC�OQHMSDC�TRHMF�SGD�
%ORNM8/)C�CQHUDQ�� )� @KRN�FDS�CNTAKD

KHMD�RO@BHMF�VGDM� OQHMSHMF�EQNL�
0@FD3DSSDQ�

.DHK� #QNES�
(DQQHMFSGNQOD�

3�� 9NQJR

)E�XNT� @QD�FDSSHMF�CNTAKD� KHMD� RO@BHMF�
@MC� HS� HRMgS�SGD� OQHMSDQ�SG@S� HR� RDMCHMF�
SGD� DWSQ@� KHMD�EDDC�� SGDM� HS� HR� DHSGDQ�
SGD� RNESV@QD� NQ�SGD� OQHMSDQ�CQHUDQ�SG@S�
HR� RDMCHMF� HS�

4GD�CNTAKD� KHMD� RO@BHMF�LHFGS�AD�
G@OODMHMF�ADB@TRD�SGDQD� HR� @M�
HMBNLO@SHAHKHSX�ADSVDDM�SGD� RNESV@QD�
@MC� SGD� OQHMSDQ�CQHUDQ�� NQ�SGD� OQHMSDQ�
CQHUDQ�@MC�SGD� OQHMSDQ�� -@MMDRL@M�
4@KKX�R@XR� SGD�-4���DLTK@SDR�@M�
%ORNM� &8
���� @MC� #NLLNCNQD� R@XR�
HSR� %ORNM8�OQHMSDQ�CQHUDQR�VHKK�VNQJ�
VHSG� @M� %ORNM� &8
���� )E�DUDQXSGHMF� HM�
0QHMSDQR�0QDER� HR� RDS�TO�BNQQDBSKX�@MC�
XNT� B@MgS�FDS�XNTQ�-4���SN�VNQJ�
OQNODQKX�� RNLDNMD�LTRS�AD� KXHMF�

4GHR� JHMC�NE�OQNAKDL� HR�DWSQDLDKX�
CHEEHBTKS�SN� RNKUD� QDLNSDKX�c �AX� KDSSDQ�
NQ�OGNMD� )�LD@M�� )� BNTKC� SGDNQHRD�
TMSHK� SGD�BNVR� BNLD� GNLD�� ATS�@S�SGD�
DMC� NE�SGD�C@X�SGD� NMKX�V@X�SN� EHMC�
NTS�VG@SgR�FNHMF�VQNMF� HR� SN�
DWODQHLDMS�

4QX�NSGDQ�%ORNM� OQHMSDQ�CQHUDQR��
#G@MFD�SGD�0@ODQ�3HYD� @MC� 2HFGS�
-@QFHM� RDSSHMFR� HM� ANSG�7NQJADMBG�
0QHMSDQ�0QDER� @MC�VHSGHM� SGD� RNESV@QD�
SG@S� HR� CNHMF�SGD� OQHMSHMF�� HE�SGD� O@FD�
VHCSG� HR� RDS�SNN�VHCD�SGHR� B@M� NESDM�
QDRTKS� HM� CNTAKD� KHMD� RO@BHMF�� 3VHSBG�
SGD�-4��� HMSN� )"-� LNCD�@MC�SQX�SGD�
-03
�����CQHUDQ�

(�0%-,�  312',%� X� (�0%-,�  312',%
#� 
 �@�BNLOHKDC� K@MFT@FD�CDRHFMDC�OQHL@QHKX�ENQ�RXRSDLR�OQNFQ@LLHMF�� )S�V@R

TRDC� SN�VQHSD�LTBG�NE�SGD�!LHF@�R�NODQ@SHMF�RXRSDL��@MC� HR�TRDC� HM� SGD�
VQHSHMF�NE�L@MX�!LHF@�@OOKHB@SHNMR�

)MBKTCD�EHKDR�
 �RTOOKHDC�AX�#NLLNCNQD�� OQNUHCD�@KK�SGD�NEERDSR�MDDCDC�SN�
@BBDRR� RXRSDL� KHAQ@QX� QNTSHMDR�� @MC�SGD�ENQL@SR�ENQ�@HH� RXRSDL�RSQTBSTQDR�

0QHMSDQ�CQHUDQ�
 �@�OQNFQ@L�SG@S�RHSR� HMADSVDDM�@MX�@OOKHB@SHNMR� OQNFQ@L�
OQNCTBHMF�NTSOTS�@MC�SGD�OQHMSDQ�� )S�BNMUDQSR�@MX�BNCDR�CDRBQHAHMF�SDWS�
@MC�FQ@OGHBR� ENQL@S�HMSN�@�ENQL� RTHS@AKD�ENQ�@�RODBHEHB�OQHMSDQ�

9NT� RGNTKC�@KRN�SQX�OGNMHMF�
-@MMDRL@M� 4@KKX�4DBGMHB@K� (DKO�
@F@HM�� !UNHC� RKHOOHMF� HMSN� -Q�!MFQX�
LNCD�@R� SGHR� SDMCR�SN� OTS�ODNOKDgR�
A@BJR� TO��7GDM� )� RONJD�SN� SGDL�
@ANTS�XNTQ�OQNAKDL� SGDHQ�EHQRS�
QD@BSHNM�V@R�SG@S� )� RGNTKC� @RJ�XNT� SN�
OGNMD�SGDL�

)S�CNDRMgS�GDKO�SG@S�SGD� RNESV@QD�
XNT� @QD� TRHMF�@QD� SVN�NE�SGD�ATFFHDRS�
@MC� HCHNRXMBQ@SHB� OQNFQ@LR�DUDQ�
VQHSSDM� ENQ�SGD�!LHF@�� &3

+*2 -�0+
)� G@UD�@M�!�����'60�
)LO@BS� ))��� 0GHKKHOR�
-NMHSNQ��!LOKHEHDQ�@MC�
#HSHYDM�3VHES�OQHMSDQ��

2HFGS� MNV� )� RVHSBG� SGDL�NM� TRHMF�
SGDHQ�NVM�RVHSBGDR�� ATS� )�VNMCDQ� HE�
HS�VNTKC� AD�/+�SN�RVHSBG� SGDL�NM�@KK�
@S�NMBD�TRHMF�@���!�RVHSBGDC�ROTQ�

#�#GDRGHQD�
2NSGDQG@L�
7DRS�9NQJR�

#2&#0,#2� *',)

� )�@L�@ANTS�SN�RS@QS�LX�SGHQC�XD@Q�@S�5-)34�HM�-@MBGDRSDQ��
CNHMF�3NESV@QD�%MFHMDDQHMF��*�G@UD�L@M@FDC�SN�FDS�)MSN�@�
RSTCDMS�G@KKR�NE�QDRHCDMBD�VGHBG�@KKNVR�LD�SGD�NOSHNM�NE�@M�
%SGDQMDS�KHMJ�HM�LX�NVM� QNNL��)�NVM�@M�!LHF@�����VHSG�
ANSG�'?9A/J7HJ�����@MC������HMRS@KKDC�@MC��-"�NE�BGHO�2!-�

)�VNTKC�UDQX�LTBG� KHJD�SN�AD�@AKD�SN�BNMMDBS�LX�!LHF@�SN�SGD�
%SGDQMDS�� )�G@UD�ADDM�TM@AKD�SN�EHMC�@M�DSGDQMDS�B@QC�@C@OSNQ�ENQ�SGD�
!LHF@��4GD�BKNRDRS�SGHMF�)�G@UD�L@M@FDC�SN�CHF�TO�HR�@M�DSGDQMDS�@C@OSNQ�
ENQ�ONQS@AKD�0#gR��VGHBG�OKTFR�HMSN�SGD�O@Q@KKDK�ONQS�NE�SGD�0#��3OD@JHMF�SN�
@�MDSVNQJ�ODQRNM�EQNL�)#,�� HS�ADB@LD�HMBQD@RHMFKX�@OO@QDMS�SG@S�SGD�
CQHUDQ�RNESV@QD�ENQ�SGD�O@Q@KKDK�ONQS�DSGDQMDS�@C@OSNQ�V@R�GNQQHEHB@KKX�
BNLOKHB@SDC�@MC�VNTKC�AD�CHEEHBTKS�ENQ�LD�SN�VQHSD� HM�LX�NVM�SHLD�

$N�XNT�JMNV�NE�@MX�DSGDQMDS�@C@OSNQR�ENQ�SGD�!LHF@�Z)E�MNS�SGD�!�����
@MX�!LHF@	��!KRN�� HR�@MXNMD�VQHSHMF�RNESV@QD�SN�CQHUD�SGD�O@Q@KKDK�ONQS�
@C@OQNSR�

4GD�DSGDQMDS�KHMJ�HR�K/"@RD4�SVHRSDC�O@HQ�� )�CNMgS�JMNV�VG@S�OQNSNBNK��
)�CNM�S�RDDL�SN�G@UD�@MX� HMENQL@SHNM�NM�HS��ATS� )� SGHMJ�HSR�4#0�)0�

0DDS�,HMCRDX�
$@KSNM�

2NSGDQG@L

4GD�#NLLNCNQD�DSGDQMDS�B@QC� HR�XNTQ�ADRS�ADS�� ATS�VHKK� MNS�OKTF� HMSN�@M�
!���� )gL� @EQ@HC�� ATS� OKTFR� HMSN�@�:NQQN� ))� NQ� )))� RKNS� HM� @M�!LHF@� ������ �����
�����NQ�������4GHR�B@M�BNLD�VHSG�SGD�.&3
4#0�)0�RNESV@QD�RN�XNT� RGNTKC�
AD�@AKD�SN�TRD� HS�RSQ@HFGS�NEE�� )SR�@�OHSX�XNT�B@MgS�FDS�@M�23���� KHMJ� HMSN�XNTQ�
QNNL� RN�SG@S�XNT�BNTKC�RHLOKX�AD�@�SDQLHM@K�NMSN�SGD� MDSVNQJ�� 4GHR�V@R� SGD�
V@X�HS�VNQJDC�VGDM� )�V@R�@S�TMHUDQRHSX�� @MC�SGDQD�VDQD�RHLOKX�SNMMDR�NE�
23����RNBJDSR�@QNTMC�SGD� OK@BD��!QLDC�VHSG�@�ONQS@AKD�0#�@MC�@� RDQH@K�
B@AKD�� XNT�BNTKC� RMD@J� HMSN�SGD� KHAQ@QX�� OKTF�HM�@MC�FN� HE�SGDQD�VDQD�MN�NSGDQ�
SDQLHM@KR�EQDD��4GD�B@QC� HSRDKE�HR�SGD�!�����@MC�VHKK� BNRS�@QNTMC�����
ONTMCR�� .&3
4#0�)0� RNESV@QD� HR� @U@HK@AKD� RDO@Q@SDKX�� ATS�XNTgKK� MDDC� HS�� @MC�
HS�BNRSR� @QNTMC�]����

)� CHC� GD@Q�NE�@�BNLO@MX�L@JHMF�!����DSGDQMDS�@C@OSNQR� ATS�SGDX�@QD� MNS�
3!.!
))� BNLOKH@MS�� @MC�XNT�VNTKC� AD�ENQBDC�SN� TRD�SGDHQ�RNESV@QD�CQHUDQR�� 0/

)M� SGDNQX�� SGHR� HR� ONRRHAKD� TRHMF�@�
��!��
V@X�@C@OSDQ�RHMBD� MNMD�NE�SGD�
HMCHUHCT@K� HSDLR� CQ@V�@� KNS�NE�
RS@MCHMF�BTQQDMS�

4GD� RVHSBG� NM� RTQFD� BTQQDMS�
RGNTKCM�S�G@QL� @MXSGHMF�� ATS�
DKDBSQHB@K� HSDLR� @QD�EHSSDC�VHSG�
HMCHUHCT@K� ONVDQ�RVHSBGDR� ENQ�XNTQ�
R@EDSX�c �@MC� XNT� RGNTKC� TRD�SGDL�
)E�LDLNQX�RDQUDR�� SGD� ONVDQ�RTOOKX�
NM� SGD�'60� HR�BNMSQNKKDC� EQNL�SGD�
BNLOTSDQ�� RN�XNT� BNTKC� KD@UD�SGHR� NM�
@KK�SGD�SHLD�� )/

��/1��*(+�/$�$'$/4
5RHMF�LX�#$46�VHSG�@
���e�CHRJ�CQHUD� )� G@UD�
ENTMC�RNLD�
BNLO@SHAHKHSX�

OQNAKDLR�VHSG� RNLD�OQNFQ@LR�
)� ADKHDUD�SGHR� HR�LX�2/-�BGHO�

B@TRHMF�SGD� OQNAKDL�RN�VNTKC� HS�AD�
VNQSG�FDSSHMF�@� 2/-�RVHSBGDQ�� @MC�
HE�RN�� VGHBG� NMD�

-@SSGDV�,@XD�
#NKBGDRSDQ�

%RRDW

4GD� OQNAKDL�CDODMCR� NM�VG@S�
RNESV@QD�XNT� @QD� QTMMHMF�� 4GDQD� @QD�
@BST@KKX�SGQDD� 2/-3� HM� SGD�#$46�
/MD� HR� SGD� RS@MC@QC� '?9AIJ7HJ�����
2/-�� SGD� NSGDQR�@QD�SGD�#$46�2/-3�
�SN� BNMSQNK� SGD�#$� 2NL� CQHUD	�

)E�XNT� G@UD� RNESV@QD� SG@S�RGNTKC�
AD� BNLO@SHAKD�VHSG� '?9AIJ7HJ�����
�RTBG� @R�LNRS�F@LDR	�SGDM� HS�R�SGD�
#$46�2/-R�SG@S�@QD�B@TRHMF�SGD�
OQNAKDL�� 9NT� B@M� @OO@QDMSKX�RVHSBG�
NTS�SGDRD� 2/-R�VHSG� @� G@QCV@QD�
RVHSBG�� @KSGNTFG� �� G@UDMgS�SQHDC� SGHR�
XDS�

3VHSBGHMF�SN� @� '?9AIJ7HJ������
2/-� ONRDR�LNQD� OQNAKDLR�� 4GD�
#$46�B@M� AD� TOFQ@CDC�SN� '?9AIJ7HJ
�����ATS�SN�CN� RN� QDPTHQDR� @KK� SGQDD�
2/-3�SN� AD� BG@MFDC�� MNS�ITRS�SGD�
+HBJRS@QS�2/-�

4GD�NSGDQ�SVN� 2/-3� @QD�
BTQQDMSKX�MNS�@U@HK@AKD� SN�SGD� OTAKHB��
@KSGNTFG� )� @L� BTQQDMSKX�SQXHMF�SN�
@QQ@MFD�@�V@X�NE�FDSSHMF�SGDRD�
@U@HK@AKD� SGQNTFG� #NLLNCNQD� 53!�

9NT�VHKK� @KLNRS�BDQS@HMKX�G@UD� SN�
@CC� RNLD�LNQD�LDLNQX�SN�XNTQ�
#$46�VGDM� XNT� BG@MFD� +HBJRS@QS�
2/-3�� @R�SGD� #$46�FDSR�UDQX� KNV�NM�
LDLNQX�VHSG� NMKX��-A�NE�2!-� @MC�
+HBJRS@QS������� )� G@UD� @�#$46�VHSG�
+HBJRS@QS������@MC� �-A�NE�BGHO�2!-�
TRHMF�SGD�-DF
!
#GHO�AN@QC�� @MC�SG@S�
VNQJR�EHMD�� &.

!- )'!�3(/00%2�^�)335%����^�$%#%-"%2� ����� � !



� Q ; L > � Q C H H C H A � C H H I P ; N C P ? � J L I > O = N M � @ L I G

" � � � � � ) A R D � $ A R D S

" 0 + � - : G > : H � � � # �
q�6P�TO��.#�4*.. �3".� ON�BOARD
q�4UPPORTS� EXTERNAL�4$4*� DEVICES
q� ��.)Z�4$4*� CONTRO LLER

�;L? ��������������V���
��2.#��.#� �V����� ��2.#��.#� V��� �
��2.#��.#� V� � ��� ��2.#��.#� V��� �
��2.#��.#� V � �� � ��2.#��.#� V � �� �
��2.#��.#� V� � ��� ��2.#��.#� V���

) : M J H � # 6 G 9 � � 6 G 9

��6P�TO��.#�3".�ON�BOARD�

# A RE ���������������V���
��2.#��.#� V��� � ��2.#��.#� V��� �
��2.#��.#� V��� � ��2.#��.#� V��� �
��2.#��.#� V��� � ��2.#��.#� V��� �
��2.#��.#� V��� � ��2.#��.#� V���

� 6 �G : � - � - $ � # 6 G 9 � � G > K :

���2UANTUM� V�� ��� ���2UANTUM� �V���

	4UITABLE�FOR�(71�(�'ORCE
�(71�)%�OR�/EXUS�)$
�
0 THER�SIZES�O F�)%�AVAILABLE
�PLEASE�CALL

, � ( �  M E 6 C H > D C
q�"RIES�"������ �"�����3".

�.#
�.#

V��� � �.#� ���������������V���
��V���� � . # ���������������V���

( 6 8 > C I D H = �  BJ A 6 I D G
� + ; <F �E 8 4 ? ?L �< F � G; 8 �5 8 F G �8 @ H ?4 P
G B E �J 8 �I 8 �F 8 8 A � 9B E �G; 8 �� @ <: 4 	�  G �
5 8 ; 4 I 8 F �= H F G �4 F �< 9 �L B H �E8 4 ? ?L �
J 8 E 8 �H F <A : �4�$ 4 6 �
�; 75/ � �=@;/B� '3> B ��

�

� ( 6 M � A A � + > J H
q�"MIGA� �����AND� ABOVE� �

q�3UNS�.AC�SOFTWARE
q� 3UNS�4YSTEM��
q�'ULL� SUPPORT�FO R�ALL�4$4*� .AC�
PERIPHERALS�AND�THE� ABILITY�TO� READ� .AC�
DISKS� IN�YOUR�DRIVES

q�������������COMPATIBLE
q�"PPLE5ALK�EMULATION
q� $AN�USE�"MIGA� &$4
q� &ASY�TO� INSTALL

". AX�LL� 1LUS� ��������������
?���� ���� �#$+.�- ,0$- �@

V���

� � � � > I � � D A D J G

* E 6 A 0 > H > D C
q����BIT�GRAPHIC� CARD
q� �����MILLION�COLOURS�AVAILABLE
q�0PERATES� IN� ALL� STANDARD�"MIGA�
RESOLUTIONS

q�7-4*� . ICROCODE�GRAPHICS�CO�PROCESSOR
q� %OUBLE�BUFFERED����BIT�AND� ���BIT�
ANIMATION� IS�AVAILABLE� IN�ALL� RESOLUTIONS

q� �1ALATTE�MAPPED�� DESIGN� UPDATES�SCREEN�
COLOURS� IN� REAL�TIME��'ADE�PICTURES� IN�AND�
OUT�AND� CHANGE�THE IR�PALETTES

q� &QUIPPED�W ITH � ���.#�OF�DISPLAY�3".
q�"UTO�CONFIG�FO R�/54$�OR�1"-
q�"VAILABLE�FO R�ALL�"MIGAS

- D ; I L 6 G : � > C 8 A J 9 : 9

* E 6 A + 6 > C I
q����BIT�PAINTING�AND� IMAGE� PROCESSING

* E 6 A �+ G : H : C I H
q� 1RESENTATION�PROGRAM
��$ONTROL� 0PAL7ISION� IMAGES
�"MIGA�
GRAPHICS�AND� LIVE�VIDEO

q� *NCLUDES�FADES
�EFFECTS�ETC�
q�.ANY�MORE�FEATURES

& > C < � D ; � & 6 G 6 I :
q����BIT�COMPUTER�GAME
q�&XCITING� KARATE� COMPETITION
�� %EMONSTRATES�0PAL7ISION� CAPABILITIES

0PAL7 IS ION��������������������������������������������V���

. ORE � IN FO RM A T IO N � A V A ILA B LE
0PAL7ISION� ROASTER�CHIP�AVAILABLE�SOON

� J I D � , * ( � - = 6 G : G

�� ,ICK�OFF�IS�THE� LATEST�"MIGA� ADD�ON�FROM�
1OWER

q�0NE�OF�THE�MOST�ADVANCED�KICKSTART�
30.�SHARERS�AVAILABLE

��"�CLEVER�DESIGN�ON�A�SMALL� RELIABLE�
BOARD

q�'ITS�"���
�"����
�"����
q�,ICKSTART�30.� CAN� BE�SELECTED�FROM�THE�
KEYBOARD

��/O�MESSING� ABOUT�W ITH � SWITCHES
q�/O��$*"�ADAPTOR��OR�OTHER�TRAILING�W IRES
q�+UMPERTO �SELECT�WHICH�30.�BOOTS�ON�
SWITCHES

q�$OMPATIBLE�W ITH �OLD�"MIGA� BOARD�
REVISIONS

q�4IMPLE� INTERNAL�FITTING�
� �,ICK�OFF�REQUIRES�THE�LID�TO�BE�REMOVED�FROM�THE�"MIGA�
5HIS�MAY�INVALIDATE�YOUR�WARRANTY�

30.�4 HA RE ��������������������������������������V�� ���
30.�4HARE� INC�� KICKSTART�V� ������������ V��
30.�4HARE� INC�� KICKSTART�V�� � �����������V��
30.�4HARE�FO R�"���� ���������������������������� V��

* E I > 8 6 A � # 6 G 9 � � G A K S

��.ANUFACTURED�BY�1OWER�$OMPUTING
q� ���.#�ON�ONE�OPTICAL�DISK
��3EAD� AND�W RITE � OPTICAL� DISKS
q���MS� RUNNING�SPEED
q� #UILT�IN� POWER�SUPPLY
��)IGH�POWER�COOLING�FAN
q����WAY�AND� ���WAY�4$4*� PORTS
��5HRU �PORT�BUILT�IN
q�4$4*� *%� SW ITCH
q�$OMPATIBLE�W ITH �MAJOR�4$4*� CONTROLLERS

���.#�OPTICAL� DRIVE�	 *N TE RNA L
�������� _ � � �
���.#�OPTICAL� DRIVE�	&XTE RNA L
������� _ � � �
���.#������OPTICAL� DISK� ������ _ � � �� � � EACH
4$4*� CONTRO LLE R�CARD
FO R�"������ �"����� ������������������������������� _ � � �
	$OMPATIBLE�WITH�"MIGA
�1$
�AND�.AC��"�4$4*�
CONTROLLER�IS�REQUIRED�ON�THE�"MIGA�AND�1$


� D B B D 9 D G : � � . �� � �

��. # �OF�3".
q�5WO����� INTERNAL� DISK�DRIVES
q�'ULLY�EXPANDABLE
�ACCEPTING�ALL�"�����
PERIPHERALS

q�,EYBOARD�AND�MOUSE
q�4OFTWARE� INCLUDED
5HE�8ORKS�1LATINUM� &DITION�
%ELUX�1AINT�***�
)OME�"CCOUNTS�
1UZZNIC� GAME�
5OKI� GAME�
&LF�GAME

"����� ���������������������������������������������������� _ � � �

� 8 8 : A : G 6 I D G �

" 0 + � " � ! D G 8 :
q� ������ACCE LERA TOR�BOARD
q� ������.ATHS� CO�PROCESSOR
q� %."�4$4*� CONTROLLER�ON�BOARD
q� ������FA LL�BACK�MODE
q� 0NLY�$16�SLOT�IS�USED
q� *NTERNAL� AND�EXTERNAL�4$4*� CONNECTOR
�� $ONVERTS�TO�HARD� CARD�W ITH � )ARD�%RIVE�
MOUNT�KIT

q����BIT�3".�AS�STANDARD

��.)Z��.#�3 " . ����������������������������� _ � � �
��.)Z��.#�3 " . ������������������������������ _ � � �
��.)Z��.#�3".� ��������������������������� _ � � � �
)ARD� DRIVE�MOUNT�K I T ��������������������������� _ � �

%ISTRIBUTOR�FOR�1OWER�$OMPUTING� IN� *TALY
�%�3�3��43-������
�3OMA��7IA�%UCCIO�%I�#UONINSEGNA�5EL� 	��
�������������'AX���������
1OWER � $OMPU T I N G 
 � 'RANCE
 � ��� #ID� 7O L T I A R E � �����
 � 1AR IS
 � 'RANCE� � 5EL � 	�
� ��������� 	�� L I NES
 � 'AX� 	�
� ��������



& K N O O X � $ Q H U D R

%>F4A� �><?DC8=6� !C3� Q�)4;

3 B @ M M D Q R
�$;�NDJG�>C�I=:�B6G@:I�;DG�6�
=6C9�H86CC:G�I=:C�;DG<:I�I=:�
G:HI�6C9�<:I�+DL:GH86C��
 KGE?� %MPK?R� )SJW�����
0 N V D Q � 3 B @ M M D Q � U � � �

�.=>H�9G>K:�8DCI6>CH�BDG:�<69�
<:IH�I=6C��6IB6C�H�JI>A>IN�7:AIS�
 KGE?� "MKNSRGLE� %C@����

0 # 
 
 / " � 0 N V D Q � $ Q H U D

���������$0)� RB@MMHMF� QDRNKTSHNMR
�̀���FQDXRB@KDR�
��4GQT �ONQS�EN Q�OQHMSDQ�
!V@QC�V HMM HMF�DCHSHMF
� HL@FD�L@MHOT�
K@SHNM�� �RB@MMHMF�RNESV@QD

0NVDQ�3B@MMDQ�U���� ����
0NVDQ�3B@MMDQ�# N KN T Q�

���� ^ � �
��^���

% O R N M � ' 4 � � � � �

l�����$0)� #NKNTQ�EK@SADC�RB@MMDQ
l����AHS�BNKNTQ
l�!��QD@CHMF� @QD@
l�3NESV@QD� HMBKTCDC

%ORNM�'4������ ������������������������������������^ � � �

% O R N M � ' 4 � 3 / / /
l�����$0)� BNKNTQ�EK@SADC� RB@MMDQ
l����AHS�BNKNTQ
l�!��QD@CHMF� @QD@
l�3NESV@QD� HMBKTCDC
l�!L@YHMF�RB@M�PT@KHSX

%ORNM�'4����������������������������������������^ � � � �

5 O F Q @ C D � / E E D Q R �
)E�XNT� BNMRHCDQ�XNTQ�RB@MMDQ�RXRSDL�SN�
AD� HM ED QHN Q�SN �SGD� 0NVDQ�3B@MMDQ
�VD�V HKK�
G@OOHKX�TOFQ@CD�XNTQ�RNESV@QD�@MC� HM SDQ�
E@BD�� 	0NVDQ�3B@MMDQ�HR�BNLO@SHAKD�V HSG �
LNRS�RB@MMHMF�GD@CR

U����5OFQ@CD�	HMB�� HM SD QE@BD
������� ^ � � �� �
U����3NESV@QD�TOFQ@CD�EN Q�0NVDQ3B@MMDQ�
TRDQR�	RDMC�3!% 
�����������������������������������^ � �
3 F C �  K G E ? � A ? L � M L J W � B G Q N J ? W � ��� E P C W Q A ? J C Q

$T@K� C Q HU D �

� � � � � � � � � � �

2 ! - � % W O @ M R H N M R �

! � � � � - D L N Q X � # @ Q C R

l�!V@QC�V HMMHMF�CQHUD�L@MTE@BSTQDC� AX�
0NVDQ�#NLOTSHMF

l�3TODQ�RKHL�CDRHFM
l�!M SH�B KHBJ �	#TQDR�SG@ S�@MMNXHMF� BKHBJ

��6HQTR�A KNBJDQ�	0QDUDMSR�UHQTRDR

l�"THKS�HM� A@BJTO�G@QCV@QD

0#���"�V HSG � "KHSY�! L HF @ ���������������������^ � �
0#���"�V HSG �"KHSY�� �8# NOX �����������������Q��
0#���"� 	#XBKNMD� BNL O@ SHA KD 
� �������� Q � �
0#���"� HM� AK@BJ�B @ R D ��������������������������Q��

3FGQ�BPGTC�GQ�MLJW�?T?GJ?@JC�RM� PCEGQRCPCB�MULCPQ�MD�7"MNW�
/PMDCQQGML?J��8MS�KSQR�NPMTGBC�NPMMD�MD�NSPAF?QC�MD�7"MNW�
/PMDCQQGML?J

0 N V D Q � $ Q H U D R
0#���%�%BNMNLX�C Q HU D �����������������Q�� ���
0#���� !���� )MSDQM@K� C Q HU D ������������Q� � �� �
0#����!����� )MSDQM@K�C Q HU D ����������Q �� �� �

$ T @ K � $ Q H U D
l�4VN�GHFG�PT@KHSX�CHRJ�CQHUDR�ATHKS�HMSN�
NMD� BNLO@BS�TMHS

l�3@LD�ED@STQDR�@R�0#���"

^ � � �

 G D O U � � H D B <
l�"@BJTO�CHRJR�@S�KHFGSMHMF�RODDCR
��3SNOR�@KK� DWSDQM@K�CQHUDR�EQNL �BKHBJHMF
l�#NMS@HMR�@MSH�UHQTR�EQNL� ADHMF�V QHSSDM �
HMSN�SGD�ANNSAKNBJDQ

"KHSY�!LHF@� ���������������������������������������������Q��

$ G J K O D > < G � " D N F � " M D Q @

l�3SNQDR���-"� NM�NMD�� �	�� CHRJ
l�#NRS�DEEDBSHUD�L@RR�RSNQ@FD�TMHS
l�#@M� AD� TRDC�@R�@� ����-"�EKNOOX�V HSG �
!LHF@�$/3� @MC�!-!8

l�!-!8�BNLO@SHAKD�V HSG � $-)� -@B�CQHUDQ
l� 0@BJR�@M�DMSHQD� A@BJ�TO�NMSN�NMD�
EKNOOX

l�!CCHSHNM@K� CHRJR�@U@HK@AKD
l� )MSDQM@K�UDQRHNM�EN Q�!��������������
l�%WSDQM@K�UDQRHNM�EN Q�!���
l�3#3)� )MSDQE@BD� QDPTHQDC
)MSDQM@K�!�����J H S ������������������������������� Q���
)MSDQM@K�!�����J H S ������������������������������� Q���
%WSDQM@K�!����J HS ����������������������������������Q���

�-"�2!-�V HSG � B KN B J ��������������������^ � � �� �
�-"�2!-�V HSGNT S�B KN B J ��������������^ � � �� �

0 # � � � � � 2 ! - � # @ Q C �
/TQ�2!-� AN@QC� HR�CDRHFMDC�DRODBH@KKX�
EN Q�SGD�!�����BNLOTSDQ�@MC� BNLDR�V HSG �
�-"�NE�2!-� NM�AN@QC�SN�DWO@MC�XNTQ�
LDLNQX�SN��-"� NE�BGHO� 2!-�� 0KTF�HM� @MC�
FN�NODQ@SHNM� 	&HSR� HMSN�SGD�SQ@OCNNQ


0#�����2!-� B @ QC ������������������������� ^ � � �� �


 - " � E N Q � @ M X � ! � � �
l�0KTFR� HMSN�RHCD�RKNS
�ET KKX �@TSN� BNMEHF
�ET KK�
SGQT �ON QS�� %WO@MC��-"��-"

�- " ^� � � � �- " ^ � � � � �- " ^ � � � �
�� W�:�0�B G HO R ����������������������������������^ � � �� �

� - " � E N Q � @ M X � ! � � �
l�%BNMNLX��-"� 2!-�DWSDQM@KKX�B@RDC
�����BGHO�	�� W��� $)0

l�.N�SG QT �ON QS

�-"�2!- ^ � �

� � � - " � 2 ! - � " N @ Q C
l�&TKKX�RTOONQSR� �-"�NE�BGHO�2!-
l�&TKKX�BNLO@SHAKD�V HSG �&@SSDQ�!FMTR
�*GAIQR?PR�����?LB�?@MTC��LMR�AMKN?RG@JC�UGRF� ����	
Z8MSP� KGE?�LCCBQ�RM�@C�MNCLCB��RFGQ�K?W�CDDCAR�WMSP�U?PP?LRW	

���-"� 2!-�AN@QC � ^ � �

� - " � V H S G � 4 G Q T � O N Q S
l� %WO@MC�XNTQ�!����R�LDLNQX�TO�SN�@�
SNS@ K� NE��-"�V HSGNT S�CHRONRHMF�NE�XNTQ�
DWHRSHMF����+�TOFQ@CD

l�7NQJR�V HSG � ��-"�NE�#GHO� 2!-
����*�1 ,�KSQR�@C���AFGN�RWNC�MP�LMR�CVACCBGLE��AK�GL�JCLERF	�
�8MSP� KGE?�LCCBQ�RM�@C�MNCLCB��RFGQ�K?W�CDDCAR�WMSP�6?PP?LRW	

�-"�V HSG �SG QT �O N Q S � ��^��

! � � � � 2 ! - � # @ Q C
l����+�2!-�DWO@MRHNM�V HSG � B KNBJ�� �EQDD�
RNESV@QD� 	!�����BNLO@SHAKD


���+�2!-� 	��B G HO 
 ���������������������������������^ � �
���+�2!-�V HSGNT S�BKNBJ� �������������������� ^ � �
���+�2!-� 	���BGHO
�V HSG � B KN B J ��������� ^ � �
���+�2!-� 	��� BGHO
�V HSGNT S�B KN B J ���� ^ � �

0NV D Q � 3 G NO � � � � � 7@ K S N M � 2N@C � � %@R S � - N K D R D X � � 3 T Q Q D X � * 3 � � . # + � � � � � � � � � � � � � �

!V@QC�7 HMMHMF�-@MTE@BSTQDQ�
/ M U C P � N P M B S A RQ � A MK C � U G R �

D S J J � R C A F L G A ? J � Q S N N M P R

/QCDQ�&NQL

.@LD

!CCQDRR

0NRSBNCD

4DK�� .N�

$DRBQHOSHNM

#QDCHS�#@QC� .N�

C D
D  )

%WOHQX�$@SD

3HFM@STQD

)� DMBKNRD� BGDPTD�0/�ENQ

jjjjjjjjjjjjjjjj)

3 C J � � � � � � � � � � � � �
%?V � � � � � � � � � � � �

0NV D Q� # NL OT SHM F � , SC �
5 M HS � �� 2 @ HKSNM � 2N@C�

7 NAT QM � 2N@C� )MC �� %R S@ SH�
+DL ORSNM � "DC EN QC �

-+��� �0.

�3R�@7 HR+@B*� �����

(A64:7:42E:@?D���AC:46D�
DF3;64E�E@�492�?86�H:E9�@FE�?@E:46�

�==�EC256>2C<D�24<?@H=65865	�+�)�:?4=F565

���C�56=:G6CJ�L�����
���C�56=:G6CJ�L�����

%2C46=�A@DE�56=:G6CJ�L
�
�* �>2:?=2?5�@?=J�



<". LI�+ % # 3 , �
R  %"�-�1/& (0

"T�THE�MOMENT�*�AM�RUNNING�MY�COMPUTER�ON�AN�*55�
TELEVISION
�WHICH�*�WANT�TO �SELL�AND�BUY�A�MONITOR�INSTEAD��
5HE�PROBLEM�IS�THAT�THA T�THE�PERSON�WHO�*�WAS�GOING�TO �SELL�
THE�57�TO �WAS�TOLD�THA T�RUNNING�A�COMPUTER�ON�IT �WOULD�RUIN�

I T �FOR�NORMAL�USE
�AND�SO�THEY�NO� LONGER�WANT�IT��$AN�YOU�TE LL�ME�WHETHER�
OR�NOT�THERE�IS�ANY�TRUTH�*N�TH IS�STORY 

$HRIS�1ERKIN�
#'10���
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*�WANT�TO�PRINT�FROM�A�
1AGE4ETTER�%51�FILE�
CREATED�ON�MY�"MIGA�
ON�MY�FRIENDjS�$ANON�

BUBBLE�JE T�THAT� IS�CONNECTED�TO�HIS�
*#.�COMPATIBLE�COMPUTER�

*� UNDERSTAND�THAT�THIS�CAN�BE�
DONE�BY�SAVING�MY�DOCUMENT�AS�A�
1OST4CRIPT�FILE
� IS�THIS�CORRECT
� AND� IF�
SO
� HOW�DO� *�DO� IT�USING�1AGE4ETTER�
��� � *F�THIS� IS�NOT�CORRECT
� CAN�YOU�
SUGGEST�ANOTHER�WAY�OF�USING�MY�
FILE� IN�HIS�MACHINE 

4�1ALMER�
-UTON�
#EDS

'4:8*8GG8E����	�WHICH� IS�THE�VERSION�
THAT�WAS�GIVEN�AWAY�FREE�WITH�"MIGA�
'ORMAT
� CANNOT�PRODUCE�1OST4CRIPT�
OUTPUT�� /EITHER�CAN�'4:8*8GG8E�  	�
ALTHOUGH�THE�VERSION�OF�'4:8*8GG8E�  �
	CALLED� �1AGEj
�THAT�COMES�WITH�(OLD�
%ISK�0FFICE�CAN�OUTPUT� IN�1OST4CRIPT�

#UT�THE�$ANON�BUBBLE�JETS�ARE�
NOT�1OST4CRIPT�PRINTERS� ANYWAY
� SO�
EVEN� IF�'4:8*8GG8E���� �COULD�WRITE�A�
1OST4CRIPT�FILE� IT�COULDNjT �BE�PRINTED�
ON�YOUR�FRIEND�S�1$�UNLESS�HE�HAS�
1OST4CRIPT�INTERPRETING�SOFTWARE�THAT�
CAN�PRINT�1OST4CRIPT�FILES�TO� NONd
1OST4CRIPT�PRINTERS�

5HE�FILES�CREATED� BY�'4:8*8GG8E�
A4B�CANNOT�BE� LOADED�AND� PRINTED� BY�
ANY�COMPUTER�BUT�THE�"MIGA��5HE�
SIMPLE�SOLUTION� IS� INSTEAD�OF�TAKING�
THE�FILE�TO�THE�1$�FOR�PRINTING
� BRING�
THE� BUBBLE�JE T�TO�THE�"MIGA��:OU�LL�
NEED�A�PROPER�"MIGA�PRINTER�DRIVER�FOR�
THE� BUBBLEJET�� 3ING�+".�ON�e������
�������AND�ASK�ABOUT�THE�$ANON�
%RIVERS�DISK�� ��

�,6�/�61/� "/
#EING�A�GREAT�FAN�OF�
RAY�TRACING�*jM�GOING�
TO�UPGRADE�FROM�MY�
"����TO�A�BRAND� NEW

"MIGA������FITTED�WITH�A�(71�
��.)Z�������$OMBO�CARD
� ���.#�
HARD�DISK�AND��.#�OF�3".��5O�
IMPROVE�THE�QUALITY�OF�MY�GRAPHICS�
*jM�ALSO�THINKING�ABOUT�BUYING�A�����
BIT�CARD
� BUT�SINCE�MOST�OF�MY�
BUDGET�HAS�GONE�ON�THE�$OMBO�CARD�
*jM�CONSIDERING�%$57�� *�WOULD� BE�
VERY�GRATEFUL� IF�YOU�COULD�ANSWER�THE�
FOLLOWING�QUESTIONS�
A
� %O�YOU�THINK� *jVE�MADE�A�GOOD�
CHOICE�WITH�THE�$OMBO
�OR�SHOULD� *�
GO�FOR�A�������PROCESSOR�INSTEAD 
B
� *jVE� READ�SOME�REVIEWS�ABOUT�
%$57�AND� *� KNOW�ITS�OUTPUT� IS� IN�
COMPOSITE�MODE��5HIS�MEANS�THAT�
WHENEVER�*�WANT�TO�SEE�A�%$57�
IMAGE� *� HAVE�TO�SWITCH�FROM�AN�3(#�
MONITOR�TO�A�COMPOSITE�ONE���OR�CAN�
*�ALWAYS�HAVE�MY�COMPUTER�
CONNECTED�TO�A�COMPOSITE�MONITOR�
AND�DISPLAY�%$57�IMAGES�PLUS�
"MIGA�GRAPHICS 
C
� %O�THE� IMAGES�CREATED�WITH�%$57�
FLICKER
�AND� IF�SO�WHAT�CAN�BE�DONE�
ABOUT�THIS 
D
�$AN� *� CONNECT�A�4$"35� LEAD�TO�
%$57�AND�USE�THIS�TO�DISPLAY�
COMPOSITE�ON�MY�4ONY�5RINITRON�57��
MONITOR � *F�NOT
�CAN� *�CONNECT�%$57�
TO�A�$OMMODORE�MODULATOR�AND�
THEN�CONNECT�IT�TO�THE�57�AERIAL�
SOCKET 
E
� *F�*� AM�PLAYING�A�GAME�AND�THE�
%$57� IS�CONNECTED
�WILL� *� HAVE�TO�
USE�A�COMPOSITE�MONITOR�OR�CAN� *�
USE�THE�NORMAL�3(#�MONITOR 
F
� *� HAVE�A�$OMMODORE������
MULTISYNC�MONITOR��$AN� *� USE�THIS�
WITH�%$57 

3UY�#OTELHO�
1ORTIMAO�
1ORTUGAL

)MM
� NOW�THAT�THE�"�����HAS�BEEN�
RELEASED�YOU�MIGHT�JUST�BE�BETTER�
ADVISED�TO�GO�FOR�THAT�INSTEAD�OF�YOUR�
"�����(71�%$57�COMBINATION�
:OUjLL� END�UP�WITHOUT�THE�PAINT�
PROGRAM�AND�DIGITISING�OFFERED�BY

%$57
�BUT�YOU�LL�GET�A�������
PROCESSOR� INSTEAD
� AS�WELL� AS�ALL�THE�
NEW�GRAPHICS�MODES�OFFERED�BY�THE�
""�CHIP�SET
� LOTS�OF�MEMORY
� A�
REASONABLY�SIZED�HARD�DRIVE�AND�A�
MACHINE�WHICH�WONjT �BE�OBSOLETE� IN�
THE�FORESEEABLE�FUTURE��"ND�ALL�FOR�
AROUND� THE� SAME� PRICE� 	PROBABLY
�AS�
YOU� PROPOSED�SPENDING� IN�THE�FIRST�
PLACE�

0N�THE�OTHER�HAND
� THE�(71�
CARDS� ARE�EXCELLENT�	*� HAVE�A���.)Z�
$OMBO

� AND� THERE�ARE� LOADS�OF�
EXPANSION�DEVICES�FOR�THE�������
0BVIOUSLY
� A�������WOULD� BE�FASTER
�
BUT�ALSO�QUITE�A�BIT�MORE�EXPENSIVE�

1ERSONALLY
� *jD� ALSO�HANG�FIRE�ON�
THE�%$57�AND�CHECK�OUT�$ENTAURjS�
NEW�0PAL7ISION����BIT�CARD� 	REVIEWED�
IN�THIS� ISSUE

� AS� IT�PROMISES�TO�BE�A�
GREAT�PRODUCT
� AND�AT�A� REASONABLE�
PRICE�� *T�PRODUCES�3(#�OUTPUT�WHICH�
IS�TRANSPARENT�TO�"MIGA�GRAPHICS� AND�
CAN�BE�USED�WITH�ANY�3(#�MONITOR��
"NOTHER�VIABLE�ALTERNATIVE
�WHICH�ONLY�
COSTS�A� LITTLE�MORE�THAN�A�%$57
� IS�
"RCHOSj�"7IDEO����CARD�

*F�YOU�MUST�HAVE�A� %$57
� *jLL�TELL�
YOU� THAT� IT�PASSES�THE�"MIGA�3(#�
THROUGH
� SO�THAT�THE�"MIGA�GRAPHICS�
APPEAR�AS�NORMAL�� �A�COMPOSITE�
MONITOR�IS�ONLY�NECESSARY�TO�USE�THE�
%$57�SOFTWARE�AND�OUTPUT�%$57�
IMAGES� AND� ANIMATIONS�� *F�YOU� HAVE�A�
SWITCHABLE� 3(#�COMPOSITE�MONITOR�
SUCH�AS�A�$OMMODORE������THIS�
WOULD� BE� IDEAL�FOR�YOUR�PURPOSES��
0THERWISE�ANY�MONITOR�WHICH�CAN�
ACCEPT�COMPOSITE� INPUT�CAN�BE�
PERMANENTLY�CONNECTED�TO�%$57jS�
COMPOSITE�OUTPUT
� INCLUDING�YOUR�
5RINITRON�� (8

0 0&�0,)21&,+0
*� HAVE�SOME�
QUESTIONS�ABOUT�(71�
DRIVES�� *� HAVE�AN�
"MIGA����)%�

4ERIES� LI�AND� *�WANT�TO�EXCHANGE�MY�
��.B�FOR�A����.B�DRIVE
� BUT�*jVE�
HEARD�THAT�THE����.B�NEEDS�4$4*� **�
AND�SOME�OF�MY�FRIENDS�SAY�THAT�THE�
(71�IS�ONLY�4$4*� *��8HAT�*�WOULD�
LIKE�TO�KNOW�IS� IF�*�CAN�FIT� IN�A�
���.B�WITHOUT�ANY�PROBLEMS�AND�
CAN�*� USE�THE�SAME�(71�DISK�TO�
FORMAT� IT �5HE�SECOND�QUESTION� IS�
CAN� *� UPGRADE�THIS�TO�THE���.HZ�
������ LIKE�THE�(71�"��� �/ONE�OF�
THE�STORES�HAVE�BEEN�ABLE�TO�ANSWER�
MY�QUESTIONS
� I� HOPE�YOU�CAN�

*�HAVE�AN� UPGRADED�"MIGA�����
WITH�,ICKSTART��
�4UPER�%ENISE�AND�
�.B�CHIP� RAM�� *�CAN�EASILY�CHANGE�
MY�WORKBENCH�TO�4UPER)IRES-ACE
� IT�
LOOKS�NICE
� BUT�WHAT� *�WOULD� LIKE�TO�
KNOW� IS� IF�THERE� IS�A�PROGRAM�LIKE�
%ELUXE�1AINT�THAT�CAN�USE�THIS�NEW�
FORMAT�SO� *�CAN�DRAW�PICTURES�OR�
FEATURES� IN�A�NICER�RESOLUTION�

%�$ULLENS�
)OOGVLIET�
)OLLAND

:OU�CAN� UPGRADE�TO�THE�2UANTUM�
���.B�HARD� DRIVE�WITHOUT�ANY�
PROBLEMS
� EXCEPT�YOU�MAY�NOT�BE�
ABLE�TO�GET�HOLD�OF�ONE�� .OST

2UANTUM�DRIVES� HAVE�BEEN�
UNAVAILABLE� IN� &UROPE�FOR�ABOUT�A�
MONTH�NOW�� *F�THIS� IS�THE�CASE�THEN�
THE�.AXTOR����.B�DRIVE�WILL� ALSO�
WORK�FINE� IN�YOUR�(71�CASE
� AND�YES
�
THE�(71�SOFTWARE�WILL�FORMAT�AND�
INITIALISE�THE�DRIVE�FINE��4$4*� ��DRIVES�
WILL�WORK�WITH�4$4*� ��CONTROLLERS� 	LIKE�
(71

� ALTHOUGH�THEY�ARENjT �AS�FAST�AS�
THEY�CAN�BE�WITH�4$4*� ��CONTROLLERS�� *�
WOULD� ALSO� LIKE�TO� KNOW� IF�(71�WILL�
UPGRADE�THE�)%��TO�"����WITH�
��.HZ�������� *
� LIKE�MANY�OTHERS
�
BOUGHT�THE�(71�)%��AFTER�BEING�TOLD�
#Y�(71�AND�4%-�	THEIR�6,�DISTRIBUTOR
�
IN� /OVEMBER����AT�THE�8ORLD�OF�
$OMMODORE�SHOW�THAT�UPGRADES�
WOULD� BE�AVAILABLE�� /OW���YEAR� LATER�*�
HAVE�HEARD�NOTHING�AND� *jM�ANNOYED�

/O�DOUBT��8?HK8�'4<AG���WILL�
SUPPORT�THE�NEW�4UPER�)IRES�MODE�
	AND�ALL� OTHER�MODES� LIKE�1RODUCTIVITY�
AND� THE�NEW�"("�CHIPSET�MODES
�
WHEN� IT� IS� RELEASED
� HOPEFULLY�SOON��
��

*&!&�*&5
*jD� LIKE�TO�KNOW�HOW�
TO�SET�UP�SOME�SORT�
OF�.*%*� BOX�TO�CONTROL�
TWO�"MIGAS�RUNNING�

THE���"+.��
+) ��$ONSTRUCTION�4ET�
PROGRAM�SO�THAT� *� CAN�USE�EIGHT�
CHANNELS�OF�SOUND�

3ICHARD�#ROOKS�
5HORTON�)EATH�

4URREY

*jVE�NOT�USED� %.$4�FOR�MANY�YEARS�
AND�NO� LONGER�EVEN�REMEMBER�WHAT�
FACILITIES� IT�HAD� 	.*%*�OR�OTHERWISE
�
*jLL� ASSUME�HOWEVER�THAT�IT�HAS�
REASONABLY�NORMAL�.*%*� SEND�AND�
RECEIVE�FACILITIES�AND� THAT�THESE�ARE�
EXPLAINED� IN�THE�MANUAL�� *N�GENERAL�
ANY�SEQUENCER�TYPE�PROGRAM�WHICH�
SUPPORTS� INTERNAL� SOUNDS�AND�.*%*�
WILL� DO�WHAT�YOU�WANT�AND� IT�SHOULD�
JUST�BE�A�MATTER�OF�LINKING�THE�TWO�
"MIGAS�VIA�A�.*%*� CABLE� 	.*%*�065�
ON�THE�TRANSMITTING�MACHINE�TO�.*%*�
*/�ON�THE� RECEIVING�MACHINE
��5HE�
"MIGA�PROGRAM�THAT�IS� RECEIVING�DATA�
SHOULD�BE�SET�TO�PLAY�INTERNAL� SOUNDS�
DATA�AS� IT�RECEIVES� ITS�.*%*�
INFORMATION
� AND� IN�EFFECT�IS�ACTING�
JUST�LIKE�A�.*%*�SOUND�MODULE�WOULD�
	ONLY� IT�IT�OF�COURSE�USING�"MIGA�
INTERNAL� SOUNDS
�� 0N�THE�CONTROLLING�
MACHINE
� IE�THE�ONE�USED�TO�PLAY�
iSONG�SEQUENCESj�YOU�ARRANGE�FOR�THE�
SONG�TRACKS�TO� PLAY�FOUR�VOICES�AS�
INTERNAL� SOUNDS�AND�TRANSMIT�FOUR�
CHANNELS�OF�.*%*�DATA�TO�THE�SECOND�
MACHINE�

5HIS�MAY�BE�AN� INTERESTING�
EXPERIMENT�BUT� *�WOULDNjT�
RECOMMEND�THE�TWIN�"MIGA�APPROACH�
AS�A�GENERAL�WAY�OF�GETTING� iEIGHT�
NOTEj� POLYPHONY�� �A�.*%*� SOUND�
MODULE�WOULD� DO�THE�JOB�BETTER�FOR�A�
FRACTION�OF�THE�PRICE�����

01�/�1/,2�)"
*�HAVE�BEEN�GIVEN�A�
4TAR�-$����MONO�
PRINTER�AND�AM�HAVING�
SOME�PROBLEMS�WITH

� �O � ��
����	������B �
�����OM�B ���������� NVVO
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&+1"/#"/&+$�3&!",
4 ) ) , ) � "FTER�REPLACING�MY�OLD�57�W ITH�A�NEW�����4�MONITOR�*� FOUND�

THAT�WHEN�*� FEED�VIDEO� INTO�IT�FROM�MY�7)4�DECK� *�GET�
*� DIAGONAL�GREEN�AND�BLUE� LINES�ACROSS�WHAT� IS�ESSENTIALLY�A�

GGGGGG+*� VERY�GOOD�PICTURE��*�DONjT �HAVE�TH IS�TROUBLE�WITH�MY�"MIGA�
����3(#�PICTURE��*� HAVE�CHANGED�THE�PHONO�PHONO� LEAD�FOR�A�BETTER�ONE
�
BUT�TO�NO�AVAIL��)&-1���
I7 LS R K � +DCJU$ R4

4� )UMBERSIDE

*�M�NOT�SURE�ABOUT�THIS�BUT�IT�SOUNDS� LIKE�YOU�ARE�GETTING�INTERFERENCE�FROM�
SOMEWHERE�AFFECTING�YOUR�VIDEO�PICTURE��)AVE�YOU�TRIED�DISCONNECTING�THE�
3(#�LEAD�WHILE�PLAYING�VIDEO �"LSO
�IS�THERE�A�DIFFERENCE�WHEN�THE�COMPUTER�
IS�TURNED�ON�OR�OFF �IT�MAY�HELP�TO�KEEP�YOUR�VIDEO�CABLE�SEPARATE�FROM�ANY�
OTHER�CABLES
�ESPECIALLY�PRINTER�AND�POWER�CABLES
�AS�THESE�MIGHT�ALSO�
CAUSE�INTERFERENCE��0THER�THAN�THIS
�THERE�S�NOT�MUCH�ELSE�THAT�*�CAN�
SUGGEST�YOU�MIGHT�USEFULLY�DO�� *T�S� AN�ODD�PROBLEM�� ��

"<6>FG4EG���� �IS�THE�PROBLEM��:OU�WILL�
NEED�TO�FIT�"<6>FG4EG���� �OR���
��TO�
USE��.B�CHIP�RAM�� "<6>FG4EG���� �IS�
OBSOLETE
�MANY�PROGRAMS�NO� LONGER�
WORK�WITH�"<6>FG4EG��������

!,116�-/&+1,210
4INCE�UPGRADING�MY�
%51�PACKAGE�FROM�
������**�(�TO�
�(%��)) %$�"������C�
�

HAVE�HAD�PROBLEMS�WITH�BOTH�TEXT�
AND�GRAPHICS�PRINTOUTS�ON�MY�
$ITIZEN�4WIFT���COLOUR�PRINTER�

5HE�PRINTOUTS�ARE�CORRUPTED�BY�
DOTTED� LINES
�WHICH�HAPPENS�AT�ALL�
PRINT�DENSITIES
�ALTHOUGH�TO�A� LESSER�
DEGREE�AT� LOWER�DENSITIES�� *NITIALLY� *�
THOUGHT�THIS�WAS�A�PRINTER�DRIVER�
PROBLEM
�BUT�AFTER�CHANGING�TO�THE�
.14������DRIVER�THE�DOTTED� LINES�
WERE�STILL� PRINTED�

*jVE�ALSO�ATTEMPTED�TO�BYPASS�
1REFERENCES�ALTOGETHER�BY�USING�THE�
$ITIZEN�1RINT�.ANAGER
� BUT�TO�NO�
AVAIL��8HAT�AM� *�DOING�WRONG 

4AM�"ITCHESON�
%YCE�

4COTLAND

'IRST�THINGS�FIRST�� &VERYTHING�PRINTED�
BY�'EB98FF<BA4?�'4:8� IS�GRAPHICS��
/OTHING� IS� �TEXT��� &VEN�THE�WORDS� IN�
'EB98FF<BA4?�'4:8�	AND�ALL� OTHER�%51�
PROGRAMS
� ARE�GRAPHICS��5EXT�
PRINTOUTS� ARE�PAGES�THAT�ARE� PRINTED�
USING�ONLY�THE�FONTS�THAT�ARE�BUILT�
INTO�THE�PRINTER�

/OW
� FROM�THE�EXAMPLE� PRINTOUTS�
YOUjVE�SENT�ME� IT�LOOKS� LIKE�THE�
DOTTED� LINES�ARE� BEING�PRINTED�AT�THE�
START�OF�EVERY� �STRIP�� THAT�1ROFESSIONAL�
1AGE��� IS� PRINTING�� � *jM�TALKING�ABOUT�
THE� �STRIPS�� THAT�1ROFESSIONAL�1AGE�
SAYS� IT� IS� PRINTING�IN� THE� REQUESTER�
THAT�APPEARS�WHILE� IT�IS� PRINTING��5HIS�
SUGGESTS�A�PRINTER�DRIVER�PROBLEM�� �
CORRUPTION�AT�THE�START�OF�EVERY�BATCH�
OF�DATA�BEING�SENT�TO�THE�PRINTER�� �
BUT�YOU� SAY�IT�WORKS�0,�WITH�
1AGE4ETTER� **
�WHICH�PRINTS� IN� A�
SIMILAR�WAY�TO�1ROFESSIONAL�1AGE
� SO�
IT�PROBABLY� ISN�T�THAT�

5HE�FACT�THAT�YOU� SAY�$ITIZENjS�
OWN�1RINT�.ANAGER�PROGRAM�� �WHICH�
PRESUMABLY�CONTAINS�ABSOLUTELY�
CORRECT�PRINTER�DRIVERS�FOR�SPECIFIC�
MODELS�OF�$ITIZEN� PRINTERS�� �PRODUCES

SIMILAR� RESULTS� ALSO�SUGGESTS�THAT�IT�
IS�NOT�A�PRINTER�DRIVER�PROBLEM�

1ROFESSIONAL� 1AGE��� HAS�FAR�
GREATER�MEMORY�REQUIREMENTS�THAN�
'4:8*8GG8E�  	� IT�NEEDS�AT� LEAST��.B
�
AND�THE�DOTTED� LINES�COULD� BE�CAUSED�
BY�A� LACK�OF�MEMORY�PROBLEM�AS�YOU�
HAVE�ONLY��.B��"LTHOUGH�A�MEGABYTE�
TO�SPARE�SOUNDS� LIKE�A� LOT
�YOUj LL� BE�
SURPRISED�HOW�QUICKLY�IT�CAN�GET�
EATEN� UP��'EB98FF<BA4?�'4:8�WILL� LOAD�
ITSELF�INTO�EXPANSION�MEMORY
� OF�
WHICH�YOU�HAVE��.B
� SO�MOST�OF�THE�
MEMORY�YOU� HAVE� LEFT�WILL� BE�$HIP�
RAM�	WHICH�1ROFESSIONAL� 1AGE���
CONSERVES�TO� A�FAULT
� PLUS�THEREjLL�
PROBABLY�BE�A�VERY�SMALL� AMOUNT�OF�
EXPANSION� RAM�THAT� ISNjT�BIG�ENOUGH�
TO�BE�OF�MUCH� USE�

%IFFICULT�TO�SAY�FOR�SURE
� BUT�MORE�
MEMORY�MIGHT�BE�THE�ANSWER��:OUjVE� 
�
NOT�GOT�ENOUGH�TO�DO�ANYTHING�VERY�
BIG� IN�'EB98FF<BA4?�'4:8���ANYWAY
�
SO�YOUR�MONEY�WON�T�BE�WASTED�ON�
ANOTHER��.B�� ��

+,�%")),�&+� 
)AVING�UNPACKED�
/ORTH$� *jVE�BEEN�
TRYING�TO�RUN�THE�
INTRODUCTORY� iHELLO�

WORLDj� PROGRAM�BUT�WHEN�TRYING�TO�
COMPILE� IT�USING�CC� *�GET� iCC�
UNKNOWN�COMMAND�� ERRORS�� *jVE�
TRIED�EVERYTHING�BUT�CANNOT�COMPILE�
NOR�LINK�THE�PROGRAM�

+�-EJEY�
/EWPORT�

*SLE�OF�8HITE

:OU�ACTUALLY�ASKED� A�NUMBER�OF�
THINGS� IN�YOUR� LETTER�BUT
� FOR�REASONS�
OF�SPACE�AND�BECAUSE�WE�GET�A� LOT�OF�
QUERIES�ABOUT�/ORTH$
� *j LL� STICK�TO�
GIVING�A�DETAILED�ANSWER�TO�THE�
PROBLEM�SHOWN�ABOVE�

5O� START�WITH� IT�IS�WORTH� POINTING�
OUT�THAT�ALMOST�EVERYONE�HAS�
PROBLEMS�WITH�$�COMPILERS
� AND�THE�
RELATED�TASK�OF�CREATING�COMPILING�
ENVIRONMENTS
� IN�THE�BEGINNING��8ITH�
ALL� PUBLIC�DOMAIN
� AND�OTHER�NONd
COMMERCIAL� OFFERINGS
�THESE�
PROBLEMS�ARE�MADE�WORSE�BECAUSE�
THE�DOCUMENTATION� IS�SCATTERED�
AROUND�THE�DISK�AS�A�SELECTION� OF�
README�DOC�FILES�	AS�OPPOSED�TO�
BEING� IN�A�PRINTED�MANUAL
�

5HERE� IS� ACTUALLY�A� REASONABLE�
AMOUNT�OF�DOCUMENTATION� PROVIDED�
ON�THE� /ORTH$�DISK�AND� NOW�THAT�YOU�
HAVE�UNPACKED�THE� DISK� IT�WOULD�BE�A�
GOOD� IDEA�TO� PRINT�OUT�ALL�OF�THE�
README�DOC�FILES�THAT�YOU�CAN�FIND��
:OU�WON�T�UNDERSTAND� IT�ALL� BUT�
BELIEVE�ME� IT�DOES�HELP�TO�HAVE�A�
HARD�COPY�TO� REFER�TO��"MONGST�THESE�
FILES�YOUjLL� FIND�COMPILER
� ASSEMBLER
�
LINKER�AND� LIBRARY�DOCUMENTATION
�
NOTES�ABOUT�CREATING�BOOTABLE�DISKS
�
SOME�/ORTH$�QUESTIONS�AND�ANSWERS�
AND� PLENTY�OF�CODE�EXAMPLES�

"S�FAR�AS�CREATING�A���
ENVIRONMENT�GOES�THIS� IS� ALSO�
EXPLAINED� IN�DETAIL� ON�THE�DISK�AND�
4TEVE�)AWTIN�HAS�PROVIDED� SOME�
QUITE�FLEXIBLE�SCRIPT�FILES�WHICH�DO�ALL�
THE�SETTING�UP�OPERATIONS�FOR�YOU��
8HAT� IS�EXPLAINED� IN� LESS�DETAIL�
HOWEVER�ARE�THE� REASONS�WHY�VARIOUS�
THINGS�HAVE�TO�BE�DONE�BUT���THINK�
THAT�IF�*� TACKLE�THESE�THINGS�THE�
REASONS�FOR�SOME�OF�YOUR�DIFFICULTIES�
WILL�BECOME�APPARENT�

'IRST� LETjS� LOOK�AT�THE�COMPILER�
TOOLS� 	CC
� /ORTH$
� A��,
�BLINK�AND� SO�
ON
��5HESE
� AS�YOUjVE�PROBABLY�
REALIZED
� ARE�HELD� IN� THE� iBINj�
DIRECTORY�OF�THE�/ORTH$�DISK�#65����
COPIES�OF�THESE�PROGRAMS�CAN�BE�
MOVED� ANYWHERE��� IT�CAN
� FOR�
EXAMPLE
� BE�CONVENIENT�TO�COPY�
THESE�TOOLS�TO�THE� RAMDISK�WHEN�
USING�A� �.B�SINGLE�DRIVE�SYSTEM��5HE�
IMPORTANT�POINT� IS�THAT
� ONE�WAY�OR�
THE�OTHER
� THE�SYSTEM� NEEDS�TO�BE�
ABLE�TO�FIND� THESE�TOOLS� DURING�THE�
COMPILATION� PROCESS�� *N� A�SIMILAR�
FASHION� THE�COMPILER�WILL� NEED� TO�
KNOW�WHERE�TO� LOOK�FOR�ANY�INCLUDE�
FILES�AND� IT
� OR�RATHER�THE� LINKER
�WILL�
NEED�TO� KNOW�WHEREABOUTS�THE� LIBRARY�
FUNCTIONS�CAN�BE�FOUND�

"S� *jVE�MENTIONED
� /ORTH$�
PROVIDES� A�SERIES�OF�SCRIPT�FILES���YOU�
SHOULD�ALSO� PRINT�OUT
� AND�STUDY
� THE�
ONES�CALLED�4ETUP�/ORTH$
�4INGLE�

.AKE�AND�4INGLE�%ISK�BECAUSE�THESE�
FILES�ARE�THE�ONES�WHICH�ALLOW�YOU�TO�
SET�UP�YOUR�COMPILER� iENVIRONMENTj�
AUTOMATICALLY�� /OW�ALL�OF�THIS� IS�
EXPLAINED� IN�THE�DISK�DOCUMENTATION�
AND�THEREjS� LITTLE� POINT� IN� REPEATING�IT��
5HERE� IS� HOWEVER�NOTHING� iMAGICj�
ABOUT�THESE�FILES� AND� IT� IS�JUST�AS�
EASY�TO�CREATE�ALTERNATIVE�
ARRANGEMENTS�

)EREjS�AN�ALTERNATIVE�
SCHEME�EXPLANATION�WHICH� SHOULD�
GIVE�YOU� THE�STARTING�POINT�YOU�NEED��
"FTER�BOOTING�UP�FROM�YOUR�
8ORK#ENCH�DISK
� OPEN�A�$-*� AND�TYPE�
	AS�TWO�SEPARATE�COMMANDS
�THESE�
LINES�

G9H9BJ�$)�'/ !
)CFH<��=B7@I89

5GG=;B�7@=6G��)CFH<��7@=6G

5HESE�STATEMENTS�WILL� TELL� /ORTH$�
WHERE�TO�FIND�THE� INCLUDE�FILES�AND�
THE� LIBRARY�FILES� 	YOU�LL� BE�ASKED�TO�
INSERT�THE�/ORTH$�DISK�WHEN�YOU�TYPE�
THEASSIGN�COMMAND��� INSERT� IT
� AND�
WHEN�THE� i���PROMPTj� REAPPEARS�
REPLACE�YOUR�8ORK#ENCH�DISK
�

/OW�COPY�THE� iCOPYj� COMMAND�TO�
THE� RAMDISK�USING�THE�COMMAND�

7CDM�8:*�7
7CDM�HC�F5A�

AND�THEN� REPLACE�THE� /ORTH$�DISK�AND�
COPY�ITS�COMPILER�TOOLS� INTO�THE�3".�
DISK�USING�THESE� INSTRUCTIONS�

F5A�7CDM�8:*�6=B
77�HC�F5A��
F5A�7CDM�8:*�6=B
)CFH<��HC�
F5A�
F5A�7CDM�8:��6=B
5��?�HC�F5A��
F5A�7CDM�8:*�6=B
6@=B?�HC�
F5A�

'INALLY�INSERT�THE�8ORK#ENCH�DISK�AND�
TYPE���

78�F5A�

0,2+!��!3& "
*�SHOULD�LIKE�TO�BE�ABLE�TO �CREATE�SOUND�FILES�CONSISTING�OF�
EITHER�MUSIC�OR�SOUND�EFFECTS�WHICH�CAN�BE�LOADED�INTO�MY�
OWN�PROGRAMS�AND�PLAYED�UNDER�MY�OWN�CONTROL�	IN�THE�SAME

@@@@@@@@@@ WAY�THAT�%1AINT�*''�FILES�CAN�BE�USED�FOR�"MIGA�GRAPHICS
�
8HAT�DO�YOU�RECOMMEND�AS�THE�AUDIO�EQUIVALENT�OF�%1AINT �)OW�CAN� *�FIND�
OUT�ABOUT�THE�STRUCTURE�OF�THE�FILES�CREATED�BY�THE�PACKAGE�YOU�SUGGEST �
"RE�THERE�ANY�"MIGA�MUSIC�BOOKS�THA T�MIGHT�HEIP 

"LUN�&VANS

'OR�PLAYING�SOUNDS�IN�YOUR�OWN�PROGRAMS�YOU�NEED�A�TRACKER�PACKAGE�THAT�WILL�
CREATE�SONGS� AND�EFFECTS�BASED�ON�"MIGA�INTERNAL� SOUNDS��5HE�BAD�NEWS� IS�
THAT�WHILE�THERE�ARE�SOME�BRILLIANT�.*%*�MUSIC�PROGRAMS�THEREjS�NO�TRACKER�
PROGRAM�THAT�PROVIDES�A�MUSICAL�ENVIRONMENT�EQUIVALENT�TO�%1AINT��5HERE�IS�
HOWEVER�A�PROGRAM�CALLED�0CTA.&%�1ROFESSIONAL�WHICH� IS�ONE�OF�THE�BETTER�
QUALITY�TRACKER�PROGRAMS��'ORTUNATELY�THE� PACKAGE� INCLUDES�A�LOT�OF�TECHNICAL�
INFO�FOR�PROGRAMMERS� 	INCLUDING�CODE�FOR�INCORPORATING�PLAY�ROUTINES�AND�
GENERAL�FILE�STRUCTURE�DETAILS
��5HE�PROGRAM�COSTS�_������AND� IS�AVAILABLE�
FROM��"MIGA/UTS
� ����%ALE�7ALLEY�3OAD
�)OILYBROOK
�4OUTHAMPTON�40*��29�

"S�FAR�AS�"MIGA�MUSIC�BOOKS�ARE�CONCERNED�THERE�ISNjT�MUCH�AVAILABLE��
5HE�30.�,ERNEL�%EVICES�MANUAL�COVERS�THE�WORKINGS�OF�THE�"MIGA�S�"UDIO�
DEVICE
�AND�THERE�IS�AN�"BACUS�BOOK�CALLED� i.AKING�.USIC�ON�THE�"MIGAj�
	WRITTEN�BY�4PANIK
�5AI�AND�)AHN
�WHICH�MIGHT�BE�A�CERTAIN� AMOUNT�OF�USE��
���

� #
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&DUCATIONAL
�-OCAL�"UTHORITY�AND�GOVERNMENT�ORDERS�
WELCOME��&UROPEAN�ORDERS�PLEASE�CALL�OR�WRITE�FOR�A�

QUOTATION��"LL�GOODS�SUBJECT�TO�AVAILABILITY
�PRICES�SUBJECT�
TO�CHANGE�WITHOUT�NOTICE��&�0&�

1RICES�INCLUDE�7"5�AND�DELIVERY�BY�POST��
$OURIER�DELIVERY�AVAILABLE�ON� REQUEST�

1LEASE�ALLOW���DAYS�FOR�CHEQUE�CLEARANCE�
50�03%&3��$REDIT�CARD� ORDERS�CAN�BE�
PLACED�BY�CALLING�THE�TELEPHONE�NUMBER�
BELOW� ��OR�SEND�A�CHEQUE�10�S�MADE�

OUT�TO�.+$�4UPPLIES�TO�
��������

��� C��	D�

�)$/�O��# ��-�# .7� 
�&)$ '����47�

 /�#2*-/#7� 	 -/.:� ��S� N��:�
� '9� CMQSOD� QUNNSS� CS� '$) .D

+�(0%��2-$/�!"�*,20"
����%1*�QUALITY�REPLACEMENT�MOUSE�q�PACK�INCLUDES�.OUSE�

)OUSE
�.AT�AND�0PERATION�4TEALTH�GAME�
.+$�13*$&�_�����

0.2&(�/"-)� "*"+1�*,20"
(REAT�VALUE�REPLACEMENT��
.+$�13*$&�_�����

�����-)20���*<� "RJ;HMCIH
�.B�EXPANSION�FOR�THE�"����1LUS���FITS�IN�THE�TRAPDOOR�

TAKING�YOUR�MEMORY�TO��.B���NO�INTERNAL�FITTING
.+$�13*$&�_�����

+"4�
�� 1&,+�/"-)�6� &&&

.+$�13*$&�_�����

/&8���30#04)*'5
"UTO�SENSING�JOYSTICK�MOUSE�SWITCH�BOX�

.+$�13*$&�_�����

$6."/"�$"9�����%*4,�%3*7&
2UALITY�BRAND�NAME������SECOND�DRIVE�INCLUDES�THRU�

PORT
�DISABLE�SWITCH�AND�'3&&�7IRUS�9�6TILITY�
.+$�13*$&�_�����

/&8�30$-*5&�3'���$�%*4,�%3*7&
/EW�SUPER�SLIMLINE
�SUPER�QUIET�SECOND�DRIVE��

.+$�13*$&�_������	CREAM�ONLY


'6/�4$)00-
1ROBABLY�THE�BEST�SELLING�&DUCATIONAL�4OFTWARE�FOR�THE�
"MIGA���GREAT�SOUND�AND�GRAPHICS�AND�NOW�CONFORMS�
TO�THE�/ATIONAL�$URRICULUM�	'4����'4�


'UN�4CHOOL���� ��PROGRAMS�PER�PACK
'UN�4CHOOL�� UNDER�� ���������������������� ����_����
'UN�4CHOOL�� ��TO�� ������������������������ ����_����
'UN�4CHOOL�� OVER�������������������������� ����_����

'UN�4CHOOL���� ��PROGRAMS�PER�PACK
'UN�4CHOOL�� UNDER�� ���������������������� ��_�����
'UN�4CHOOL�� ��TO�� ������������������������ ��_�����
'UN�4CHOOL�� OVER�������������������������� ��_�����
/&8���'UN�4CHOOL�� �� ��PROGRAMS�PER�PACK
'UN�4CHOOL�� UNDER�� ���������������������� ��_�����
'UN�4CHOOL�� ��TO�� ������������������������ ��_�����
'UN�4CHOOL�� ��TO� ������������������������ ��_�����

".*("�����$0.165&3
5HE�LATEST�"MIGA�COMPUTER�FEATURING�SURFACE�MOUNT�

TECHNOLOGY�FOR�GREATER�RELIABILITY�AND�THE�LATEST�
8ORKBENCH���COMES�COMPLETE�WITH�%ELUXE�1AINT��

��A�POPULAR�GAME�

1-&"4&�/05&��FOR�TOTAL�PEACE�OF�MIND�THESE�COM��
PUTERG�NOW�COME�WITH����MONTHS�ON�SITE�WARRANTY�

.+$�13*$&�_������
	1RICE�INCLUDES�FREE�COURIER�DELIVERY


�*&$�������%!�"- & �-� (
*NCLUDES�A�VERY�NEAT�INTERNAL���.B�HARD�DRIVE�FOR�THOSE�

NEEDING�EXTRA�STORAGE�SPACE�AND�FASTER�LOADING��
&PIC�PACK�INCLUDES�FOUR�GREAT�GAMES�� 1LUS�THE�

"����)%�COMES�WITH����MONTHS�ON�SITE�WARRANTY�
*' �-/ & " �V������

	1RICE�INCLUDES�FREE�COURIER�DELIVERY

1-&"4&�/05&�� "����PRICES�CORRECT�AT�TIME�OF�GOING�

TO�PRESS���1LEASE�CALL���THEY�MAY�BE�EVEN�LOWER�

".*("�45"35&3�1"$,
*NCLUDES�� ���DISKS
�MOUSE�MAT
�JOYSTICK
�

DUST�COVER���DISK�BOX�

.+$�13*$&�_������
03

+645�_������ I F �PURCHASED�W ITH �AN�"���

".*("�"����$0/530-�$&/53&

5HE�$ONTROL�$ENTRES�ARE�MANUFACTURED�BY�1REMIER�
.ICROS�AND�ARE�MADE�FROM�SHEET�STEEL�WITH�WELDED�

SEAMS�AND�&POXY�COATED�TO�MATCH�THE�"�����
5HEY�ARE�PRECISION�MADE�TO�FIT�OVER�THE�BACK�OF�THE�
"����TO�MAKE�A�PERFECT�PLATFORM�FOR�A�MONITOR�AND�

IMPROVE�THE�LOOK�OF�THE�"����
5HEY�ALSO�COME�COMPLETE�WITH�A�SHELF�FOR�EXTRA�

DRIVES�AND�PERIPHERALS�

.+$�13*$&�_������
03

+645�_������ IF �PU RCHASED�W ITH �AN�"���

"���� ��.B�&91"/4*0/
*NCREASES�THE�MEMORY�OF�THE�"����TO��.B�

.+$�13*$&�_�����

/&8���. */*�0''*$&�".*("

(REAT�NEW�INTEGRATED�PACKAGE�
FEATURING�8ORD�1ROCESSOR
�
%ATABASE
�4PREADSHEET
�
(RAPHICS���%ISK�6TILITIES�
*' �-/& "�Y��
��

�*&$��"!2 �1&,+�)
,04.04�"NSWERBACK�+UNIOR�2UIZ��
INCLUDES�����GENERAL�KNOWLEDGE�QUESTIONS
AND�A�GAME�REWARD���������������������������������������_�����

"NSWERBACK�4ENIOR�2UIZ�q
AS�ABOVE�BUT�FOR�AGE�������������������������������� _�����

'ACTFILES���ADD�ON�QUESTION�PACKS�FOR�THE�"NSWERBACK�
2UIZ�
'ACTFILE�4PELLING�	����
�������������������������������������_����
'ACTFILE�"RITHMETIC�	����
���������������������������������_����

,24.04�-ANGUAGE�5UTORS�� WITH�A�VOCABULARY�OF�OVER�
�����WORDS���THE�ABILITY�TO�ADD�YOUR�OWN���UP�TO�($4&�
LEVEL�
'RENCH�.ISTRESS�������������������������������������������� _�����
(ERMAN�.ASTER�������������������������������������������� _�����
4PANISH�5UTOR����������������������������������������������� _�����
*TALIAN�5UTOR�������������������������������������������������� _�����

,04.04�.ATHS�"DVENTURE��5HE� LATEST�OFFERING�FROM�
,OSMOS�COVERS�THE�/ATIONAL�$URRICULUM�MATHS�USING�A�
SERIES�OF�FOUR�GAMES��5HERE�ARE�FOUR�DIFFICULTY�LEVELS�
AND�YOUR�PERFORMANCE�CAN�BE�KEPT�AND�PRINTED�
OUT��	����
������������������������������������������������������_�����

/&8���7*%*�".*("���
7IDI�"MIGA����IS�THE�LATEST� LOW�COST�COLOUR�DIGId
TISER�FROM�3OMBO�� 5HERE�ARE�NO�FILTERS�AND�NO�
SEPARATE�3(#�4PLITTER�� $OLOUR�IMAGES�CAN�BE�
CAPTURED�IN� LESS�THAN�A�SECOND�� .ONO� IMAGES�
ARE�GRABBED� IN� REAL�TIME�� 4OME�OF�THE�FEATURES�
INCLUDED�ARE�MULTI�TASKING� SOFTWARE
� CAPTURE�
INTO�A�USER�DEFINABLE�WINDOW
� COMPOSITE�OR�4��
7IDEO� INPUT
������COLOUR�)".�MODE
����COLOUR�

&)#�MODE�AND�MANY�MORE

.+$�13*$&�_�����

.*4$&--"/&064
1RO�.IDI�*NTERFACE�������������������������������������� _�����
4TEREO�.ASTER������������������������������������������ ����_�����
5ECHNO�4OUND�5URBO��������������������������������� ����_�����
3OMEO�.EGAMIX�.ASTER��������������������������� ����_�����
3OMBO�5AKE�� ������������������������������������������ ����_�����
)OME�"CCOUNTS���������������������������������������� ����_�����
)ISOFT�%EVPAC������������������������������������������ ����_�����
)ISOFT�)I�4PEED�1ASCAL����������������������������� ����_�����
.AXIPLAN�������������������������������������������������� ����_�����
'INAL�$OPY����������������������������������������������� ����_�����

".04�q�5HE�$ REATOR
+"4�
�"�06��*,0�
�-IQ?L@OF�<ON�?;MS��V����� �

�*,0�3 & ���
�1B?�ILCACH;F�);HAO;A?����V�����

�*,0� ,*-&)"/�����������������������������������������V�����

�*,0��! ��������������������������������������������������������� V�����

+"4�_��*,0�-/,#"00&,+�)�����������������V�����

/&8���".04�130'&44*0/"-

"N�ENHANCED�VERSION�OF�THE�VERY�POPULAR�".04�
PROGRAM�� $ONTAINS�OVER�����NEW�COMMANDS
�
����PAGE�BRAND�NEW�MANUAL�AND�MANY�MORE�

NEW�FEATURES�
.+$�13*$&�_�����

/&8���,*/%803%4��
'EATURES�INCLUDE�� "BILITY�TO�OPEN�TWO�DOCUMENTS�AT�

ONCE
�IMPORT�,INDWORDS���FILES
�1ROXIMITY�SPELL�CHECKER�
AND�THESAURUS
�TEXT�FLOW�AROUND�GRAPHICS��

3EQUIRES��.B�3".

.+$�13*$&�_�����

1ROTEXT�7���������������������������������������������������� _�����
1EN�1AL�7��������������������������������������������������� _�����
/&8���8ORDWORTH�7��DUE�SOON�����������������������$"--

'UN�4CHOOL�4PECIAL��4PELLING�'AIR�DESIGNED�TO�HELP�YOUR�
CHILD�MASTER�BASIC�SPELLING�AND�GRAMMAR�	��TO� ��
YEARS
����������������������������������������������������������� _�����

�0-/# -� $)!*-(�/$*)� *)� *0-� ��0��/$*)�'� -�)" � $.� �1�$'��' � $)� *0-� ��0��/$*)�'� �0++' ( )/

-$-�40'58"3&
1RIMARY�.ATHS�$OURSE�	����
������
.ICRO�.ATHS�	($4&�LEVEL
�����������
.ICRO�'RENCH�	($4&�LEVEL
�����������
.ICRO�&NGLISH�	($4&�LEVEL
�����������
3EADING�AND�8RITING�$OURSE�	��
�

��_�����
��_�����
��_�����
��_�����
��_�����

/&8���.&&5�"%*�
"%*�IS�A�FRIENDLY�ALIEN�BEING�THAT�APPEARS�ON�THIS�LATEST�
RANGE�OF�EDUCATIONAL�SOFTWARE�FROM�&UROPRESS�	THE�MANUd
FACTURERS�OF�THE�'UN�4CHOOL�RANGE
�� &ACH�PACKAGE�IS�
SPECIFICALLY�DESIGNED�TO�FOLLOW�THE�/ATIONAL�$URRICULUM�FOR�
A�PARTICULAR�SCHOOL�YEAR�

&/(-*4)��������'EATURES�PRONOUNS
�VERBS
�
ADVERBS
� SPELLING
�SYNONYMS�AND�
PREFIXES�SUFFIXES���������������������.+$�1 RICE �_�����

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

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

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

*)� - ,0 ./
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�
HEY�SAY�THAT�THE�BEST�WAY�
TO�LEARN�A�COMPLEX�SUBJECT�
IS�TO�BE�THROWN� IN�AT�THE�
DEEP�END��8HETHER�YOUjRE�

LEARNING�TO�DRIVE
� TAKING�A�CRASH�
COURSE�IN� LLAMA�HUSBANDRY�OR�JUST�
TRYING�TO�SUSS�OUT�THE�-ONDON�
UNDERGROUND
�THEREjS�NOTHING�LIKE�A�
BIT�OF�PRACTICAL�EXPERIENCE�TO�PUT�
YOU�ON�THE�RIGHT�TRACKS��5AKE�RAY�
TRACING
� FOR�EXAMPLE��"S�YOU�WILL�NO�
DOUBT�KNOW�IF�YOU�VE�ALREADY�TRIED�
YOUR�HAND�AT�THIS�SEEMINGLY�
IMPOSSIBLE�TO�MASTER�APPLICATION
� NO�
AMOUNT�OF�TECHIE�SPEIL� IS�GOING�TO�
TEACH�YOU�THE�BASICS�

#ACK� IN�THE�DAYS�WHEN� RAY�TRACING�
WAS�STILL� A� RELATIVELY�NEW�APPLICATION

*� SUFFERED�NO�END�OF�FRUSTRATING�
RENDERING�SESSIONS�� �ALTHOUGH�MY�RAY�
TRACED� IMAGES� LOOKED�GREAT�AS�
WIREFRAME�REPRESENTATIONS
� THEY�
NEVER�QUITE�FULLFILLED�THEIR�FULL�
POTENTIAL� ONCE�RENDERED�� .OST�OF�THE�
TIME
�ALL� *�EVER�MANAGED�TO�GET�WAS�A�
COUPLE�OF�SPARKLING�DOTS�ON�A� LARGELY�
BLACK�BACKGROUND��5HE�
DISAPPOINTMENT�WOULDN�T�HAVE�BEEN�
SO�GREAT�IF�*� HADNjT �HAD�TO�WAIT����
HOURS�FOR�THE�DAMNED�THING�TO�
RENDER�� *�M�SURE�THAT�THIS�EXPERIENCE�
IS�NOT�COMMON�WHICH�COULD�EXPLAIN�
WHY�RAY�TRACING�HAS�UNDULY�GAINED�
ITSELF�SUCH�A�BAD� REPUTATION�

5HANKFULLY�THE�QUALITY�OF�RAY

TRACING�PROGRAMS� HAS� IMPROVED� IN�
LEAPS�AND�BOUNDS�SINCE�THOSE�EARLY�
DAYS�� 3AY�TRACING�IS�NO� LONGER�THE�
IMPOSSIBLE�TO�MASTER�APPLICATION� IT�
ONCE�WAS��8ITH�JUST�A� LITTLE�BIT�OF�
PRACTICAL�EXPERIENCE�UNDER�YOUR�BELT
�
YOU�TOO�WILL� BE�ABLE�TO�CREATE� IMAGES�
THAT� RIVAL�THE�SPARKLING�HANDIWORK�
ADORNING�THESE�PAGES�

���*6/�:;)5,)9,�
3�/*@;-���		�1:�

469-�;0)5�-56</0�

3AY�TRACING�ISNjT �SO�COMPLEX�AFTER�
ALL
� SO�DONjT �DISMISS� IT�AS�SOMETHING�
BEST� LEFT�TO�THE�PROS�� �GET�YOURSELF�A�
RAY�TRACING�PACKAGE�AND�YOU�TOO�WILL�
BE�AMAZED�AT�WHAT�YOU� CAN�DO��:OU�
DONjT �EVEN�NEED�A�PORKY�"MIGA�EITHER
� �A�BOG�STANDARD���.BYTE�"���� IS�
MORE�THAN�ENOUGH�TO�GET�STARTED��"�
PROCESSOR�ACCELERATOR�CERTAINLY�HELPS�
	RAY�TRACING�COMPLEX�SCENES�CAN�TAKE�
A�VERY�LONG�TIME�TO�GENERATE

� BUT�IT jS�
NOT� REALLY�THAT�NECESSARY�� �*�JUST�LEFT�
MY�MACHINE�ON�OVERNIGHT�

0 %,,)�!�7"
4O�HOW�DOES� IT�WORK �8ELL
� LET�S�TAKE�
A�QUICK�TRIP�BACK�DOWN�MEMORY� LANE

8ITH�A� LITTLE �BIT�OF�PATIENCE
�YOU�TOO�COULD�BE�CREATING�RAY�TRACED� IMAGES�OF�
THIS�QUALITY�� �JUST�FOLLOW�OUR�COMPREHENSIVE�GUIDE�TO�THE�PROCEDURE�

TO�YOUR�SCHOOL�DAYS��1HYSICS� LESSONS�
WERE�GENERALLY�PRETTY�DULL
� BUT�� �
LOOKING�BACK�� �YOU�MAY�WELL� BE�
SURPRISED�TO� LEARN�THAT�THE�BORING�SIR�
WHO�USED�TO� PLAGUE�YOU�WITH�
QUESTIONS�ON� THE� INDEX�OF�REFRACTION�
ACTUALLY�KNEW�A�THING�OR�TWO�ABOUT�
RAY�TRACING�� 'ACT�IS
� ITjS�SIMPLY�A�
MATHEMATIC�TECHNIQUE�WHICH�
EMULATES�HOW�WE�SEE�OBJECTS� IN�THE�
REAL�WORLD�

"S�YOUR�OLD� PHYSICS�TEACHER�
WOULD�TELL�YOU
�WHEN�WE� LOOK�AT�AN�
OBJECT�IN�THE� REAL�WORLD
�WE�RE�NOT�
SEEING�THE�OBJECT�ITSELF
� BUT�THE� LIGHT�
THAT� IS� REFLECTED�BY�THAT�OBJECT�� *F�YOU�
DONjT �BELIEVE�ME
� ASK�YOURSELF�THIS�
QUESTION�� �WHY�CAN�WE�SEE�THINGS�
DURING�THE�DAY�BUT�NOT�AT�NIGHT �
8HATjS�THE�MISSING�LINK �-IGHT
� OF�
COURSE�� 1UT�SIMPLY
�OUR�EYES�ARE�
EFFECTIVELY�VERY�COMPLEX�DATA�CAPTURE�
DEVICES��"LL�THEY�DO� IS�TO�CONVERT�THE�
LIGHT�THAT�FALLS�ONTO�THE�BACK�OF�THE�
EYE�	THE� RETINA
� INTO�ELECTRICAL� PULSES�
THAT�ARE�BUILT�UP� INTO�AN� IMAGE�BY�THE

BRAIN�� 3AY�TRACING�PACKAGES�ARE�
BASED�AROUND�PRETTY�MUCH�THE�SAME�
THEORY�� �IN�MANY�RESPECTS
�YOUR�BRAIN�
IS�ESSENTIALLY�A�VERY�FAST�RAY�TRACING�
PROGRAM�

1%"�3&/12�)�4,/)!
(ENERATING�A� RAY�TRACED� IMAGE�
PRIMARILY�ENVOLVES�TWO�STEPS�� �RAY�
TRACING�AND�SOLID�MODELLING��"S�WE�
HAVE�ALREADY�SEEN
�THE�PROCESS�
WORKS�BY�CALCULATING�THE�COLOUR�OF�THE�
LIGHT�THAT� IS� REFLECTED�BY�A�
PARTICULAR�OBJECT�� *N�THE� REAL�WORLD
�
THESE�OBJECTS�ARE�ALL� AROUND�US
� BUT�
WHERE�DO�THEY�COME�FROM� IN�THE�
VIRTUAL�WORLD� INSIDE�YOUR�"MIGA 
8HILE�THE�"MIGA�WILL� HAPPILY�HANDLE�
THE�JOB�OF�GENERATING�THE�RAY�TRACED�
IMAGE�	DONjT�COMPLAIN�� �THIS� IS�THE�
HARD�BIT�

� IT jS�DOWN�TO�YOU�TO�BUILD�
UP�THE��%�WORLD�THAT�THE�RAY�TRACING�
ALGORITHM�WORKS�ON�

$REATING�A��%�UNIVERSE� ISNjT �AS�
COMPLEX�AS� IT�MAY�FIRST�SEEM�� 'OR�A�
RAY�TRACING�PROGRAM�TO�PRODUCE�AN

�������	������ ��� �������

.OST�RAY�TRACING�PROGRAMS�USE�A�TRI�

8EjVE�ALREADY�SEEN� HOW�RAY�TRACING�
ATTEMPTS�TO�EMULATE�THE�EFFECT�OF�
LIGHT� IN�THE� REAL�WORLD
� BUT�THATjS�NOT�
WHERE�THE�SIMILARITIES�BETWEEN� RAY�
TRACING�AND� THE�WORLD� AROUND�US�END��
8E� LIVE� IN� A�THREE�DIMENSIONAL�
UNIVERSE�THAT�NOT�ONLY�HAS� HEIGHT�
AND�WIDTH
� BUT�DEPTH�TOO�� &MULATING�
THIS�SORT�OF�ENVIRONMENT�ON�A�FLAT��%�
SCREEN� IS�BY�NO�MEANS�EASY
�BUT� RAY�
TRACING�PACKAGES�USE� PERHAPS�THE�
BEST�METHOD�AVAILABLE�� �TRI�VIEW�
EDITORS�

1IONEERED�BY�&RIC�(RAHAMjS�
4CULPT��%
� THE�TRI�VIEW�SYSTEM� IS�
USED�BY�VIRTUALLY�ALL� RAY�TRACING�AND�
SOLID�MODELLING�PROGRAMS�TO�ALLOW�US

TO�CREATE��%� iSCENES�� ON�THE� RATHER�
LIMITING��%�MEDIUM�THAT�IS�YOUR�57�
OR�MONITOR��"S�THE�NAME�TRI�VIEW�
SUGGESTS
� THE�TRI�VIEW�SYSTEM�
PRESENTS�YOU�WITH�THREE�FLAT��%�
iPLANj�VIEWS�� �FRONT
� RIGHT�AND�TOP�� *N�
MORE�SOPHISTICATED� SYSTEMS
�YOU�RE�
USUALLY�ALSO�GIVEN�AN�EXTRA�
PERSPECTIVE�VIEW�WHICH�DISPLAYS�THE�
SCENE�OR�OBJECT�YOUjRE�EDITING�IN�TRUE�
�%�PERSPECTIVE�

*N�A�TRI�VIEW�EDITOR
�THE�VIRTUAL�
WORLD� IS�BASED� AROUND�A�SET�OF�THREE�
CO�ORDINATES�� �9�	LEFT�AND�RIGHT

�:�
	UP�AND�DOWN
�AND�;�	IN�AND�OUT
��
6SING�THESE�THREE�SETS�OF�REFERENCE�
CO�ORDINATES
� IT jS�POSSIBLE�TO�MOVE

VIEW�EDITOR�WHICH�DISPLAYS�THE��%�
WORLD� INSIDE�YOUR�COMPUTER�IN�THREE�
VIEWS�� �FRONT
� RIGHT�AND�TOP

AROUND�THE��%�WORLD
� SPINNING
�
RESIZING�AND�MOVING�OBJECTS�TO�YOUR�
HEARTjS�DELIGHT�� *� KNOW�THAT� IT�SOUNDS�
LIKE�A� RATHER�CONFUSING�SYSTEM
�BUT

YOUj LL� BE�SURPRISED�JUST�HOW�QUICKLY�
YOU�GET�USED�TO� IT�

$REATING��%�OBJECTS�USING�THESE�
THREE�VIEWS� ISNjT �THE�MOST�NATURAL�
WAY�OF�WORKING�� #Y�THE�VERY�NATURE�OF�
THE�WORLD�WE� LIVE� IN
�WE�HUMANS�ARE�
MORE�USED�TO�WORKING�IN�TRUE��%��
4OME�MORE�RECENT�PROGRAMS�HAVE�
ATTEMPTED�TO�ADOPT�THIS�METHOD�OF�
WORKING�	$ALIGARI
� FOR�EXAMPLE
�BUT� IT�
USUALLY�DOESNjT �WORK�THAT�WELL� SIMPLY�
BECAUSE�THE�"MIGAjS� LINE�DRAWING�
HARDWARE�CANjT �UPDATE�A�COMPLEX��%�
PERSPECTIVE�VIEW�FAST�ENOUGH�TO�
ALLOW�US�TO�MOVE�AROUND�A��%�SCENE�
AT�A�COMFORTABLE� RATE��"S�THE�SPEED�
OF�THE�"MIGAjS� HARDWARE� INCREASES
�
DEVELOPERS�WILL�BE�ABLE�TO�MORE�
READILY�EXPLOIT�TRUE��%�PERSPECTIVE�
DISPLAYS�

W % � ������0%,--"/�X �&002"����X �!" "*�"/� ����
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HL@FD��XNTQ��$� fRBDMDg�LTRS�BNMS@HM�
@S� KD@RS�ENTQ�UDQX�HLONQS@MS�DKDLDMSR

 �@� KHFGS�RNTQBD� �VHSGNTS� KHFGS�� XNT�
VNMgS�AD� @AKD�SN�RDD� @�SGHMF	�� NAIDBSR�
�@� KHFGS�RNTQBD� HR� MN�FNNC� TMKDRR� HS�
G@R�RNLDSGHMF�SN� HKKTLHM@SD	�� @�
UHDVONHMS��XNTQ�ONRHSHNM� HM��$� RO@BD	�
@MC�@� KNB@SHNM� �SGD� ONHMS� HM� �$�RO@BD�
VGHBG�SGD�UHDVONHMS�ENBTRDR�NM	�
7HSG�SGDRD�ENTQ�A@RHB�DKDLDMSR� HM�
OK@BD�� @KK� SGD� HMFQDCHDMSR� @QD�SGDQD�SN�
BQD@SD�@� Q@X
SQ@BDC� HL@FD�

/E�SGD�ENTQ�DKDLDMSR�� SGD�LNRS�
BNLOKDW�SN�BQD@SD� @QD�NAIDBSR�� )M� @M�
HCD@K�VNQKC�� DUDQXSGHMF�VNTKC�AD�
DW@BSKX�SGD�R@LD�RG@OD�@MC� RHYD��
L@JHMF�SGD� OQNBDRR�NE�DLTK@SHMF�SGHR�
VNQKC� E@Q�D@RHDQ�� "TS�� SG@MJETKKX�SGHR�
HRMgS�SGD� B@RD� �HL@FHMD�GNV�CTKK� KHED�
VNTKC� AD�	�� RN�SGD�S@RJ�NE�BQD@SHMF�
QD@K�VNQKC� NAIDBSR� HM�@��$�DCHSNQ� HR�
E@Q�LNQD�BNLOKDW�� 0QNFQ@LR� RTBG� @R�
%C7=?D;�TRD� @� RXRSDL�NE�OQHLHSHUDR�
VGHBG� @QD� A@RHB@KKX�ATHKCHMF�AKNBJR�
VGHBG� B@M� AD� RSQDSBGDC�� RPTDDYDC��
QNS@SDC�� RJDVDC� @MC�FDMDQ@KKX�
LDRRDC�@QNTMC�VHSG� TMSHK�XNT�FDS�SGD�
RG@OD�XNT�V@MS�� &NQ�LNQD�BNLOKDW�
NAIDBSR�� XNT� B@M� @KRN�FQNTO�RDUDQ@K�
OQHLHSHUDR�SNFDSGDQ�SN�ENQL�XNTQ�
BGNRDM�NAIDBS�� 4@JD�ENQ�DW@LOKD� @�
�$�LNCDK� NE�@�GTL@M� G@MC� 
 �7GDM�
BNMRSQTBSHMF�RTBG� @� BNLOKDW�NAIDBS��
XNT� RGNTKC� RS@QS�AX�AQD@JHMF�SGD�
NAIDBS�CNVM� HMSN� HSR�BNLONMDMS�
O@QSR�� )M�SGD�B@RD�NE�NTQ�G@MC��VD�C�
MDDC�@�VQHRS�� @� O@KL�� @�SGTLA�@MC�
ENTQ�EHMFDQR�� !MC�� ADB@TRD�SGD�@QL� HR�
MNS�RNKHC�� HS�MDDCR�SN�AD� @QSHBTK@SDC�

&NQ�SGD�R@JD�NE�@M�DW@LOKD�� KDS�R�
S@JD� @� KNNJ�@S�GNV�XNTgC� BNMRSQTBS�@�
EHMFDQ�� 3S@QSHMF�EQNL�SGD�A@RD�NE�SGD�
EHMFDQ�� XNT� BNTKC� ATHKC� HS� TO� HM� @��$�
LNCDKKHMF�OQNFQ@L� TRHMF�@� STAD�� SGDM�
@� ROGDQD�ENQ�SGD�INHMS�� @MNSGDQ�STAD��
XDS�@MNSGDQ�ROGDQD�� @�STAD�@MC� EHM@KKX�
@�CHRSNQSDC� ROGDQD�ENQ�SGD�EHMFDQ�SHO��
/MBD� NMD�EHMFDQ�V@R� BNLOKDSD�� HSgR�
RHLOKX�@�L@SSDQ�NE�BNOXHMF�SGHR�
FQNTODC�NAIDBS�SGQDD�SHLDR�� RB@KHMF�
SGD�BNOHDC�UDQRHNMR� RN�SG@S�SGDXgQD�
SGD�BNQQDBS�RHYD� @MC�XNTgQD� @V@X�
4GDM� @KK� XNTgC� G@UD�SN�CN� HR�SN�BQD@SD�
SGD� QDRS�NE�SGD�G@MC� TRHMF�SGD� R@LD�
SDBGMHPTD�

/MBD�SGD� A@RHB�RG@OD�NE�SGD�
NAIDBS� HR�BNLOKDSD�� XNT� B@M�SGDM�
@RRHFM� @SSQHATSDR� SN�SG@S�NAIDBS�SG@S�
VHKK� CHBS@SD� GNV� HS�VHKK� ADG@UD�VGDM�
SGD� K@LO� �NQ� K@LOR	�SG@S� KHFGS�XNTQ��$�
RBDMD�@QD�RGNMD�NMSN� HS�� !R� SGD�LNRS�
A@RHB� KDUDK�� SGHR� TRT@KKX� HMUNKUDR�
@RRHFMHMF�@�BNKNTQ�@MC� @�L@SDQH@K� SN�
SG@S�NAIDBS�
 �BNKNTQ� HR� OQDSSX�RDKE
�
DWOK@M@SNQX�� ATS�SGD�L@SDQH@K� HR�
RNLDVG@S�LNQD�BNLOKDW�� 4GD�
L@SDQH@K� CHBS@SDR�VG@S�SGD�NAIDBS� HR�
L@CD�NE�
 � HS�BNTKC� AD�@MXSGHMF�EQNL�
CTKK� LDS@K� NQ�OK@RSHB�� SN�BGQNLD�NQ�
�ENQ� QD@KKX�RODBS@BTK@Q� QDRTKSR	�FK@RR��
4GD��$�DCHSNQ�DLTK@SDR�SGDRD�
L@SDQH@KR� AX�@CITRSHMF�O@Q@LDSDQR�
RTBG� @R�SGD� RGHMHMDRR�NE�SGD�NAIDBS��
HSR� G@QCMDRR�� GNV�QDEKDBSHUD� HS� HR�� DSB�

-NQD� BNLOKDW��$�DCHSNQR� @KRN

@KKNV�XNT�SN�VQ@O�OQD
CDEHMDC�
SDWSTQDR�@QNTMC�NAIDBSR�� 4GDRD�
L@SGDL@SHB@KKX
B@KBTK@SDC�SDWSTQDR�
@KKNV�XNT�SN�TRD�SDWSTQDR�EQNL�SGD�
QD@K�VNQKC�� HMBKTCHMF�VNNC� �BNLOKDSD�
VHSG� @� MHBD�FQ@HM� DEEDBS	�� RSNMD�� AQHBJ�
@MC� DUDM� @� MHBD�V@SDQX�V@UD�DEEDBS��
"D�V@QMDC�SGNTFG� 
 �NMBD�XNT� RS@QS�
TRHMF�RTBG� BNLOKDW�SDWSTQDR�� SGD�
SHLD� HS�S@JDR� ENQ�SGD� Q@X�SQ@BHMF�
OQNFQ@L�SN�FDMDQ@SD�XNTQ�RBDMD�B@M�
DRB@K@SD�ADXNMC�XNTQ�VHKCDRS�
CQD@LR�

-NQD� QDBDMS�LNCDKKHMF�OQNFQ@LR�
@KRN� @KKNV�XNT�SN�VQ@O�@MX� )&&�AQTRG�
@QNTMC� @M� NAIDBS�NQ�DUDM� fATLO�L@Og�
@�AQTRG�� "TLO�L@OOHMF� HR� @� OQNBDRR�
VGDQDAX�BDQS@HM� TRDQ
CDEHMDC� BNKNTQR�
@QD� Q@HRDC�VGDM�SGD�AQTRG� HE�Q@OODC�
NM�SGD�NAIDBS�� FHUHMF�SGD� HKKTRHNM� NE�@�
E@Q�LNQD�BNLOKDW�NAIDBS�� !�FNNC�
DW@LOKD� NE�SGHR� HR�SGD�SD@
ONS� HM� SGD�
OHBSTQD�DKRDVGDQD�NM�SGHR� O@FD�
 �SGHR�
AD@SDM� AQ@RR� KNNJ�V@R�L@CD� RHLOKX�
AX�VQ@OOHMF�@M� )&&�AQTRG�NMSN�@�
RLNNSG� NAIDBS�TRHMF�ATLO�L@OOHMF�

(�& ���.� ) �
/MBD�@KK�XNTQ�NAIDBSR�@QD�BNLOKDSD��
XNTgQD� QD@CX�ENQ�SGD� EHM@K� RS@FD� HM�
BQD@SHMF�@��$�TMHUDQRD�
 �@KK� SG@S�MNV�
QDL@HMR� HR�SN�BQD@SD� @� fRBDMDg�
BNMS@HMHMF�@KK� XNTQ��$�NAIDBSR�� @S�
KD@RS�NMD� KHFGS�RNTQBD�� @� B@LDQ@�
ONRHSHNM� @MC� @� KNB@SHNM� ENQ�SGD�
B@LDQ@�SN� ENBTR� NM�� 4GD�EHQRS�RS@FD�
HR� SN� KN@C� HM� @KK� XNTQ�NAIDBSR� NMD�AX�
NMD�@MC�SGDM� ONRHSHNM� SGDL�VGDQD�
XNT�VNTKC� KHJD�SGDL�SN� @OOD@Q� HM��$�
RO@BD�TRHMF�SGD� R@LD� RSXKD�NE�SQHi
UHDV�DCHSHMF�SG@S�VD�TRDC�SN�BQD@SD�
SGDRD� NAIDBSR� HM�SGD�EHQRS�OK@BD�� /MBD�
SGDXgQD� HM� OK@BD�� XNT�LTRS�SGDM�
BQD@SD� @� KHFGS�RNTQBD�@MC� ONRHSHNM�
SG@S�SNN��!�VNQC� NE�V@QMHMF�SGNTFG� 
 �
MDUDQ�ONRHSHNM�XNTQ� KHFGS�RNTQBD�SNN�
BKNRD�SN�SGD�NAIDBSR�SG@S� HS�LTRS�
HKKTLHM@SD�� )E�XNT�CN�� XNT�L@X�VDKK�
EHMC� SG@S�SGD� KHFGS�RNTQBD� EKNNCR�SGD�
RBDMD�SNN�LTBG�� OQNCTBHMF�@M� HL@FD�
SG@S� HR�RHLOKX�SNN� AQHFGS�� !�LTBG�
ADSSDQ�ADS� HR�SN� OTS�SG@S� KHFGS�RNTQBD�
@S�PTHSD� @�CHRS@MBD�@V@X�EQNL�SGD�
NAIDBSR�� 4GHR�V@X�� XNTgKK�FDS�@M� DUDM�
ROQD@C�NE�KHFGS�@BQNRR�SGD� RBDMD�

0NRHSHNMHMF�SGD� B@LDQ@�@MC�SGD�
KNB@SHNM� ONHMS�LTRS�AD�B@QQHDC� NTS�@S�
OQDSSX�LTBG�SGD� R@LD�SHLD�� *TRS� KHJD�
HM� QD@K� KHED�� SGD� B@LDQ@�LTRS�AD�
ONHMSDC� @S�SGD� RTAIDBS�SG@S�XNT�VHRG�
SN� fOGNSNFQ@OGg�� 4GD�D@RHDRS�V@X�SN�
CN�SGHR� HR� SN�TRD�SGD� f2DSQ@BJ�� NOSHNM�
SG@S�L@MX�Q@X�SQ@BHMF�OQNFQ@LR�NEEDQ

 �SGHR�NOSHNM�@KKNVR�XNT�SN� RDS�SGD�
CHQDBSHNM�SG@S�SGD�B@LDQ@� ONHMSR� AX�
@KHFMHMF� HS�VHSG� @� O@QSHBTK@Q�NAIDBS��
/MBD�XNT�QD� G@OOX�VHSG�SGHR�� CN� @�
PTHBJ�SDRS�QDMCDQ�TRHMF�SGD� E@RSDRS�
QDMCDQHMF�LNCD�SG@S�SGD� OQNFQ@L�
NEEDQR�ITRS�SN� AD� @ARNKTSDKX�RTQD�SG@S�
DUDQXSGHMF� HR� HM� NQCDQ�� )E�HS� HR�� HSgR�SHLD�
SN�TMKD@RG�SGD� OQNFQ@L�R� Q@X�SQ@BHMF�
@KFNQXSGLMR�NM�XNTQ��$�RBDMD��
&HMFDQR� BQNRRDC�� XNT� RGNTKC�FDS�
RNLD� OQDSSX�RODBS@BTK@Q� QDRTKSR���

*TRS�SN�OQNUD�SN�XNT�ITRS�GNV�D@RX�
BNMRSQTBSHMF�@MC�SGDM� Q@X�SQ@BHMF�@��$�
RBDMD�QD@KKX� HR��VD�OQDRDMS�VG@S�LTRS�
RTQDKX�AD�SGD�LNRS�BNLOQDGDMRHUD�
STSNQH@K� DUDQ�VQHSSDM�CDLNMRSQ@SHMF�SGD�
RTASKD�@QS�NE�Q@X�SQ@BHMF�
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RBDMDR�B@M�OQNCTBD�RNLD�E@HQKX�
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KNNJR�FNNC�

3BHDMBD�@MC�@QS� Q@QDKX�LDDS� HM�SGD�
QD@K�VNQKC�� XNTgKK�RNNM�BNLD�SN� QD@KHRD�
SG@S�SGD�SVN� QD@KLR�@QD�ATS�NMD�@MC�SGD

R@LD��NMBD�XNT�RS@QS�SN�SHMJDQ�@V@XK
!KSGNTFG�SGHR�STSNQH@K� HR� A@RDC�
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@ANTS�@MX�Q@X�SQ@BHMF�RXRSDL��
QDF@QCKDRR�NE�VGDSGDQ� HS�BNRSR�]���NQ�
]����

$NMgS �SGHMJ�SG@S�SGD� OQNBDRR�
QDPTHQDR�@�E@HQKX�ONSDMS�!LHF@�DHSGDQ�
 �
SGHR�DMSHQD�STSNQH@K�V@R�OQNCTBDC�TRHMF�
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VHSG�ITRS���-AXSDR�NE�2!-��NE�VGHBG���
-AXSDR� HR�RSNKDM�AX� %C7=?D;����9NTgKK�
EHMC�@�ETKK� QNTMC�TO�NE�SGD�O@BJ@FDR�
@U@HK@AKD�SN�RTHS�XNTQ�ONBJDS� K@SDQ�NM�HM�
SGHR�ED@STQD�

!MXV@X�� KDSgR�FDS�A@BJ�SN�SGD�
RDQHNTR�ATRHMDRR�NE�ATHKCHMF�NTQ�UHQST@K�
VNQKC���

�� !QLDC�VHSG� @�BNOX�NE�%C7=?D;
�VD�QD�
QD@CX�SN� RS@QS�� 4GD�EHQRS�RSDO� HR� SN�

BQD@SD�SGD�NAIDBSR�SG@S�VHKK� HMG@AHS�NTQ�
�$�VNQKC�� %C7=?D;�NEEDQR�SVN�NAIDBS�
DCHSNQR�
 �SGD� &NQLR� %CHSNQ�@MC� SGD�
$DS@HK� %CHSNQ�� &NQ�SGHR� R@JD�NE�SGHR�
STSNQH@K�VDgKK� HFMNQD�SGD� &NQLR�DCHSNQ�@MC�
OKNTFG� RSQ@HFGS� HMSN� SGD� $DS@HK� %CHSNQ�

4GD� NAIDBS�SG@S�VD�RG@KK� AD�
TRHMF�HM�SGHR� STSNQH@K� HRMgS�@U@HK@AKD�
QD@CX
L@CD�� RN�VDgKK� G@UD�SN�
BNMRSQTBS� HS�NTQRDKUDR� TRHMF�SGD�
OQHLHSHUDR�SG@S� %C7=?D;�NEEDQR�� )M�
SGHR� B@RD��VD�MDDC�ITRS�SVN�
OQHLHSHUDR�
 �@� ROGDQD� @MC� @�STAD�

G@QCMDRR�DSB	�L@MT@KKX�NQ�TRD� @�OQDRDS�
@SSQHATSD�RDS�� )M�SGHR� O@QSHBTK@Q�B@RD��
%C7=?D;�@KQD@CX�OQNUHCDR�@� OQDRDS�
@SSQHATSD� RDS�ENQ�BGQNLD�SG@S�VHKK� RTHS�NTQ�
MDDCR��!KK� SG@S�VD� MDDC�SN�CN� HR�SN� KN@C�
SGHR�@SSQHATSD�RDS�@MC� RDS�SGD�BNKNTQ�
 �
ENQ�SGD�ROGDQD�� SGD�BNKNTQ�RGNTKC� AD�
VGHSD�� /MBD�SGHR� HR�CNMD��BKHBJ�NM�SGD

�"DENQD�VD�B@M�RS@QS�BNMRSQTBSHMF�NTQ�
NAIDBS��VD� MDDC�SN� RDS�SGD�@SSQHATSDR�

ENQ�ANSG��7D� B@M�DHSGDQ�RDS�@KK�SGD�
U@QHNTR�@SSQHATSDR��BNKNTQ�� RGHMHMDRR�

�/+�� F@CFDS�� RDKDBS�SGD�STAD�@MC�
SGDM� QDOD@S�SGD�OQNBDRR�ENQ�SGHR�
OQHLHSHUD�� /MBD�@F@HM��VD�V@MS�SGD�
STAD�SN�AD� BGQNLD�SNN�� RN�VD�B@M�
RHLOKX� KN@C�SGD� R@LD�@SSQHATSD� EHKD�
HM�@F@HM� @KSGNTFG�SGHR�SHLD�VD�KK�
RDS�SGD�BNKNTQ�NE�SGD�STAD�SN�FQDDM�

�7HSG� SGD� @SSQHATSDR� ENQ�NTQ�SVN�
OQHLHSHUDR� CDEHMDC�� SGD� MDWS�RSDO� HR�

SN�EHS�SGDL�SNFDSGDQ�� "DENQD�VD�B@M�CN
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THIS�THOUGH
�WE�NEED�TO� REDUCE�THE�
DIAMETER�OF�THE�TUBE�SO�THAT�IT�
RETAINS� ITS� LENGTH�BUT�ISNjT �SO�WIDE��
*MAGINE�ALLOWS�US�TO�SCALE� AN�OBJECT�
IN�ANY�COMBINATION�OF�THE�9
�:�AND�;�
AXIS�� *N�THIS� PARTICULAR�CASE
�THE�TUBE�
IS�SCALED�ALONG�THE�9�AND�:�AXIS�

/OW�THAT�THE�TUBE� IS�THE�CORRECT

0NCE�GROUPED
�WE�THEN�NEED�TO�COPY�
THE�OBJECT
� ROTATE�THE�COPY�BY����
DEGREES�AND�THEN�POSITION�THE�COPY�
SO�THAT� IT� LINES�UP�WITH�THE�SPHERE�OF�
THE�FIRST��0NCE�THE�COPY�IS� IN� PLACE
�
WE�CAN�PUT�THESE�TWO�OBJECTS�
TOGETHER�TO�FORM�AN�EVEN� LARGER�
SINGLE�OBJECT�

�����������
���B������������
��
1RIMITIVE�� �1RIMITIVES�ARE�VERY�SIMPLE��%�OBJECTS�THAT�ARE�USED�AS�BUILDING�

BLOCKS�FOR�YOUR�OWN�OBJECTS�� #Y�MANIPULATING�THESE�PRIMITIVES�AND�THEN�
JOINING�THEM�TOGETHER�	CALLED� iGROUPINGj

�SOME�QUITE�COMPLEX�OBJECTS�
CAN�BE�CREATED��.OST��%�MODELLING�PROGRAMS�OFFER�PRETTY�MUCH�THE�SAME�
SELECTION�OF�PRIMITIVES�� �A�SPHERE
� A�DISK�	A�FLAT�CIRCLE

�A�PLANE�	A�FLAT�
SQUARE

� A�TORUS� 	A�DOUGHNUT�SHAPED�OBJECT

� A�TUBE�AND�A�CONE�

0BJECT�� �0BJECTS�ARE� INDIVIDUAL� �%�ELEMENTS�WHICH�YOU�CREATE�TO� INHABIT�YOUR�
�%�UNIVERSE�� #UILT�UP�FROM�PRIMITIVES
�THE�SHAPE�AND�COMPLEXITY�OF�AN�
OBJECT�IS� LIMITED�ONLY�BY�YOUR�GRASP�OF�THE��%�MODELLING�PROGRAM�THAT�YOU�
USE�AND�YOUR�OWN� IMAGINATION��.OST��%�MODELLERS�ALLOW�YOU�TO�BUILD�UP�
A� iLIBRARY�� OF�OBJECTS�WHICH�CAN�BE�USED�OVER�AND�OVER�AGAIN� IN�YOUR��%�
CREATIONS�

4CENE�� �"�SCENE� IS�A�COLLECTION�OF�OBJECTS�AND� LIGHT�SOURCES�THAT�ARE
POSITIONED� IN�SUCH�A�WAY�SO�AS�TO�PRODUCE�THE� IMAGE�THAT�YOU�WANT�� 'OR�
A�SCENE�TO�WORK
�YOU�MUST�ALSO�SET�THE�CAMERA�POSITION� AND�THE�TARGET�
POSITION�THAT�THE�CAMERA�FOCUSES�ON�

-IGHT�4OURCE�� �#ECAUSE� RAY�TRACING�PROGRAMS�PRODUCE� IMAGES�BY�CALCULATING�
THE�EFFECT�OF�SHINING�LIGHT�ONTO�OBJECTS
� IT jS�VERY�IMPORTANT�TO�ADD� LIGHT�TO�
YOUR�SCENE�BY�ADDING�ONE�OR�MORE� LIGHT�SOURCES�

SIZE
�WE�SIMPLY�SELECT�IT�AGAIN
�CLICK�
ON�THE� i.OVEj�GADGET�AND�THEN�DRAG�
IT�INTO�PLACE��0NCE�YOUjRE�HAPPY�WITH�
IT jS� POSITION
� PRESS�THE�SPACE�BAR�
AND�THE�OBJECT�WILL� BE�DESELECTED��
/OW�THAT�BOTH�OBJECTS�ARE�CORRECTLY�
ALIGNED
�WE�NO� LONGER�NEED�TO�TREAT�
THEM�AS�TO�SEPARATE�PRIMITIVES��
6SING�THE� i(ROUPj�OPTION� IN�THE�
i0BJECTj� MENU
�WE�CAN�JOIN�THEM�
TOGETHER�TO�FORM�A�SINGLE�OBJECT�

�5HE�NEXT�STEP� IS� PRETTY�MUCH�THE�
SAME�AS�THE� LAST�� 6SING�THE�
OBJECT�THAT�WE�CREATED�BY�GROUPING�

TOGETHER�THE�MUCH�SMALLER�PRIMITIVES
�
WE�CREATE�A�SECOND�COPY�WHICH� IS�
THEN�PICKED�UP
�MOVED�AWAY�FROM�THE�
FIRST�AND� ROTATED�����DEGREES�ALONG�
THE�:�AXIS��5HE�TWO�HALVES�ARE�THEN�
POSITIONED�AND�THEN�GROUPED�TO�FORM�
A�SINGLE�OBJECT�

8E�NOW�HAVE�THE�FRONT�FACE�OF�
OUR�CUBE�

�4WAPPING�OVER�TO�THE�RIGHT�HAND�
SIDE�VIEW
�WE�NEED�TO�MAKE�A�
SECOND�COPY�OF�THIS�FRONT�FACE�FOR�THE�

BACK�FACE�OF�THE�CUBE��0NCE�AGAIN
�
ALL�WE�NEED�TO�DO� IS�TO�SELECT�THE�
OBJECT�WE�ALREADY�HAVE
� CLICK�ON�THE�
i$OPYj� OPTION�AND�DRAG�THE�COPY�TO�
THE�RIGHT�OF�THE�FIRST
�THEREFORE�
EFFECTIVELY�MOVING� IT�BACKWARDS� IN��%�
SPACE��"LL�THAT�NOW�REMAINS�IS�TO�
CREATE�THE�FOUR�TUBES�THAT�WILL�JOIN�
THE�FOUR�CORNERS�OF�THE�TWO�FACES�
TOGETHER�� 6SING�THE� i"DD�1RIMITIVEj�
OPTION�AGAIN
�WE�CREATE�A�TUBE�AND�
THEN�SCALE� IT�SO�THAT�IT�IS�EXACTLY�THE�
SAME�DIMENSIONS�AS�THE�TUBE�THAT�
WE�CREATED� IN�STEP���

�/OW�THAT�THE�TUBE� IS�THE�CORRECT�
SIZE
�WE�SHOULD�MAKE�A�COPY�OF�IT�
AND�DRAG�THE�COPY�OF�THE�TUBE� INTO�

PLACE�� *TjS�UNLIKELY�THAT�THE�TWO�FACES�
ARE�EXACTLY�THE�RIGHT�DISTANCE�APART�
FOR�THE�TUBE�TO�JOIN�THEM�TOGETHER�
EXACTLY
� SO�YOUjLL� PROBABLY�HAVE�TO�
REPOSITION�THE� RIGHT�HAND�FACE�	THE�
ONE�AT�THE�BACK
�SO�THAT�THE�TWO�
FACES�ARE�AT�EXACTLY�THE� RIGHT�
DISTANCE�FOR�THE�TUBE�TO�FIT�SNUGLY��
0NCE�THE�DISTANCE� IS�CORRECT�THOUGH
�
WE�CAN�THEN�CARRY�ON�WITH�COPYING�
AND�THEN� POSITIONING�THE�NEXT�THREE�
TUBES��5O�POSITION�THE�TWO�TUBES�ON�
THE� LEFT�HAND�SIDE�OF�THE�CUBE
�YOUjLL�
NEED�TO�SWAP�BACK�TO�THE�FRONT�VIEW�
TO�POSITION�THEM�ALONG�THE�9�AXIS�
	THE�SIDE�VIEW�EDITOR�WILL� ONLY�ALLOW�
YOU�TO�PUT�OBJECTS�ALONG�THE�:�AND�;�
AXIS
��0NCE�ALL�THE�TUBES�ARE� IN�PLACE�
THOUGH
�THE�FINAL�STEP� IN�CONSTRUCTING�
THIS�OBJECT�IS�TO�GROUP�THE�WHOLE� LOT�
TOGETHER�TO�FORM�A�SINGLE�OBJECT�

�0UR�FIRST�OBJECT�IS�NOW�COMPLETE
�
SO�WE�CAN�SWAP�BACK�TO�THE�TRId
VIEW�EDITOR�TO�VIEW�IT�IN�ALL� ITS��%�

GLORY�� *F�YOU�WISH�TO�SEE�THE�
PERSPECTIVE�VIEW�IN�GREATER�DETAIL
�
SIMPLY�CLICK�ON�THE� i1&341j� BAR�AND�
*MAGINE�WILL�GENERATE�A�FULL�SCREEN�
WIREFRAME� REPRESENTATION��0NCE�
YOUjRE�HAPPY�WITH�THE�OBJECT
� SAVE� IT�
OFF�TO�DISK�FOR�USE� LATER�ON�

�8ITH�THE�CUBE�FINISHED
�WE�CAN�
START�WORK�ON�OUR�SECOND�OBJECT
�
THE�GROUND�� 6NLIKE�SOME�OLDER�RAY�

TRACING�PROGRAMS
� 
#�� $��TREATS�THE�
GROUND�AS�JUST�ANOTHER�OBJECT�� 4O�
WITHOUT�FURTHER�ADO
� SELECT�THE� i"DD�
(ROUNDj� OPTION�� #Y�DEFAULT
� 
#�� $��
SETS�THE�GROUND�TO�EXACTLY�����BY�
����UNITS�WHICH� IS�A�BIT�SMALL�FOR�OUR�
PURPOSES��8E�CAN�THEREFORE�ENLARGE�
IT�USING�EITHER�THE� i4CALEj� OPTION�O R � �
FOR�MORE�PRECISE� RESULTS�� �THE�
i5RANSFORMj� OPTION��5HE�
5RANSFORMATION� OPTION� IS�PERHAPS�
MORE�SUITABLE�FOR�OUR�NEEDS�� IT�ALLOWS�
US�TO�BOTH� SCALE�AND�OBJECT�BY�A�
PERCENTAGE�VALUE�OR�TO�STATE�THE�
EXACT�SIZE�OF�AN�OBJECT�IN�UNITS�� *N�
THIS�CASE
� THE�SIZE�OF�THE�GROUND�WAS�
SET�TO�����BY�����UNITS�

0NCE�THE�SIZE�OF�THE�GROUND� IS�
SET
�WE�CAN�THEN�ASSIGN� A�SET�OF�
ATTRIBUTES�TO�THE�OBJECT�� )ERE�WE�
WANT�TO�CREATE�A�CHEQUERED�EFFECT�
USING�THE� i$HECKj� TEXTURE�SUPPLIED�
WITH� 
#�� $�4�4ELECT�THE�GROUND
� CLICK�
ON� i"TTRIBUTESj� FROM�THE� i0BJECTj�
MENU�AND�THEN�CLICK�ON� i5EXTUREj� AND�
A�FILE� REQUESTER�WILL� APPEAR��$LICK�ON�
i$HECKSj� AND�THE� REQUESTER�FOR�THIS�
TEXTURE�WILL� POP�UP�ONTO�THE�SCREEN��
4ET�THE�3ED�AND�(REEN�VALUES�TO�����
	TO�CREATE�A�YELLOW
�AND�SELECT�i0,j��
4AVE�THIS�OBJECT�OFF�TO�DISK�TOO�AND
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*N�TERMS�OF�EASE�OF�USE
�NO�OTHER�
"MIGA�RAY�TRACING�PROGRAM�COMES�
CLOSE�� * T jS�A�SHAME�THE�WIREFRAME�
REPRESENTATIONS�ARE�SO�BASIC
	AND�NOW�GERIATRIC
� ��+"&*�SERIES�OF�
RAY�TRACING�PROGRAMS
� *MPULSE�WERE�
ONE�OF�THE�FIRST�COMPANIES�TO�
PRODUCE�A�RAY�TRACING�PRODUCT�FOR�THE

EDITING�SYSTEM�WHICH�WAS�PIONEERED�
BY���+"&*�C�4�5HE�SCREEN� IS�SPLIT� INTO�
FOUR�VIEWS�� �THREE�PLAN�AND�ONE�
PERSPECTIVE�WHICH� ATTEMPTS�TO�GIVE�
YOU�AN� IDEA�OF�WHAT�THE�OBJECT�OR�
SCENE� LOOKS� LIKE� IN�TRUE��%��0NE�NICE�
FEATURE� IS�THE�ABILITY�TO�SELECT�ANY�
ONE�OF�THESE�VIEWS�SO�THAT�IT�FILLS�THE

ENTIRE�SCREEN
�GIVING�YOU�THE�ABILITY�TO�
EDIT�OBJECTS�WITH�GREATER�PRECISION��
5HE�RANGE�OF�OBJECT�EDITING�TOOLS� IS�
COMPREHENSIVE
� OFFERING�ALL�THE�
FUNCTIONS�YOUjD�EXPECT�TO�FIND�SUCH�
AS�OBJECT�SCALING
� ROTATION� AND�
EXTRUSION
� PLUS� A�FEW�EXTRAS�


#�� $��INCLUDES�DIRECT�SUPPORT�
FOR�A�VAST�ARRAY�OF�SCREEN�AND

RENDERING�MODES��4CREEN�MODE�
SUPPORT�EXTENDS�TO�FULL� ���BIT�AND�
RENDERING�MODES� INCLUDE�WIREFRAME
�
SHADED
� SCANLINE�	SAME�AS�RAY�
TRACED
�MINUS�THE�SHADOWS� AND�
REFLECTIONS
�AND�FINALLY�FULL� ���BIT�AT�
VIRTUALLY�UNLIMITED� USER�DEFINABLE�
RESOLUTIONS�� *T�ALSO�SUPPORTS�MANY�
FILE�FORMATS
� INCLUDING�3(#/����AND

/�6�1/� &+$� ,*-�+&,+0
2UITE�A�FEW�COMPANION� PRODUCTS�ARE�
AVAILABLE�WHICH�ARE�DESIGNED� TO�MAKE�
RAY�TRACING�FASTER�AND�MORE�
PRODUCTIVE�� )EREjS�A� ROUNDUP�OF�MY�
CURRENT�FAVES�

�(*���&�(*#�$*��(%�B4A�9 �"4%(jS�
AWARD�WINNING����BIT� IMAGE�
PROCESSING�PROGRAM� IS�JUST�THE�THING�
FOR�MODIFYING����BIT�RAY�TRACED�
IMAGES� IN� THEIR�NATIVE�DISPLAY�
CONFIGURATIONS�����(%�ALLOWS�YOU�TO�
MODIFY�THE� PALETTE�OF�THE� IMAGE
�
CONVERT�THE� IMAGE�TO�A�VARIETY�OF�
DIFFERENT�FILE�FORMATS
� PRINT�THE� IMAGE

ON�A�STANDARD�1REFERENCES�PRINTER�AT�
FULL� ���BIT� RESOLUTION�AND�CARRY�OUT�
MANY� IMPRESSIVE� IMAGE�PROCESSING�
TASK��+1&(�SUPPORT�IS�ALSO�VERY�HANDY�
AS� IT�WILL� ALLOW�YOU�TO�COMPRESS�
MASSIVE����BIT�FILES�AMOUNTING�TO�
MEGABYTES� IN� SIZE�SO�THAT�THEY�WILL�FIT�
ONTO�A�SINGLE�"MIGA�FLOPPY�

� .�"�C��B4@�9 �*F�YOUR�IMAGE�CREATION�
SKILLS� ARE�A� LITTLE� RUSTY
� THEN� LET�� .�"�
C��B4@ �DO�ALL�THE�WORK�FOR�YOU�� *T�S�A�
VERY�CLEVER�PROGRAM�WHICH�CAN�
CONVERT�A�PIXEL� IMAGE�FROM�A�
STANDARD� *''�PAINT�PACKAGE� INTO�A��%

OBJECT��0NCE�
CONVERTED
� YOU�CAN�
THEN�EXTRUDE
�TWIST�
AND�SPIN�THE�OBJECT�
TO�YOUR�HEART�S�
CONTENT��"�LITTLE�
KNOWN�FEATURE�OF�
� .�"�C��IS�THAT� IT�
CAN�ALSO�BE�USED�
AS�AN�OBJECT�
CONVERTER�ALLOWING�YOU�TO�CONVERT�
OBJECT�FILES�BETWEEN�A�NUMBER�OF�
DIFFERENT�PACKAGES� INCLUDING�

#�� $�2� � ��%���&�2� � ��*-�,��
AND���+"&*�D�4

���� g � �
RcMcT� * �

J
*� .P)F�� * 4CULPT� �T�� \\
J� TURB��46V�R� * g � ��
*� �XR�;833� * \

J� \J� �,� *

1IXEL��%�CAN�NOT�ONLY�CONVERT�PIXEL�
IMAGES�TO ��%�OBJECTS
�BUT�IT �CAN�
ALSO�BE�USED�TO �CONVERT�OBJECT�FILES�
BETWEEN�A�NUMBER�OF�DIFFERENT�FILE�
FORMATS�

"MIGA� IN�THE�SHAPE�OF��+(�%�� ",�(2� A�
VERY�POWERFUL� BUT�FLAKY�SYSTEM�THAT�
WAS�A� REAL� PIG�TO�USE��5HANKFULLY�
THEYjVE�MOVED�ON�FROM�THOSE�EARLY�
DAYS�AND�THEIR�LATEST�RAY�TRACE�
OFFERING�IS� 
#�� $��B2� A� POWERFUL�
SYSTEM�THAT�TAKES�THE�GOOD�BITS�FROM�
�+(�%� � ",�(�AND�DUMPS�THE�REST�IN�
FAVOUR�OF�A�FAR�FRIENDLIER�WORKING�
ENVIRONMENT�


#�� $��CONSISTS�OF�MODULES�
USED�TO�CONSTRUCT�AND�THEN� RENDER�
�%�SCENES�� �5HE�DETAIL� EDITOR
�FORMS�
EDITOR
� STAGE�EDITOR
� ACTION�EDITOR�AND�

PROJECT�EDITOR��5HE�
%ETAIL� AND� 'ORMS�
EDITORS�ARE� USED�TO�
CONSTRUCT�INDIVIDUAL�
OBJECTS�WHICH� ARE�
THEN� PULLED�TOGETHER�
INTO�A�SCENE�USING�
THE�4TAGE�&DITOR��
*NDIVIDUAL� ATTRIBUTES�
CAN�THEN�BE�
MODIFIED� AND�ADDED�
AND�ANIMATIONS�
CREATED� USING�THE�
VERY�POWERFUL�"CTION�
&DITOR�� 'INALLY
�THE�
SCENE�OR�ANIMATION�

IS� RENDERED� USING�THE�1ROJECT�&DITOR�

#�� $�5)�OBJECT
�FORM�AND�STAGE�

EDITORS�USE�THE�NOW�FAMILIAR�5RI�VIEW

 ONSIDERING�THE�"MIGAjS�
TALENTS�IN�THE� RAY�TRACING�
FIELD
� IT�COMES�AS�A�SURPRISE�
THAT�THEREjS� LITTLE� IN�THE�WAY�

OF�RAY�TRACING�PROGRAMS�AVAILABLE��
8HAT�IS�AVAILABLE�THOUGH
� IS�TOP��
NOTCH�AND�ON�PAR�	IF�NOT�BETTER
�THAN�
SIMILAR�PROGRAMS�ON�OTHER�SYSTEMS��
'OR�PROFESSIONAL�WORK�THOUGH
�TWO�
PROGRAMS� RULE�THE� ROOST�� �*MPULSEjS�

#�� $��B �AND�"CTIVAjS����"�C�4

&*�$&+"��
"LONGSIDE�&RIC�(RAHAMjS� INFAMOUS

*MAGINE����� IS�AN�ABSOLUTELY�
BRILLIANT�PROGRAM�THAT�IS�BOTH�
LOGICAL�TO�USE�AND�VERY�POWERFUL

8HILE� IT jS�QUITE�POSSIBLE�TO�GET�SOME�
VERY�GOOD� RESULTS� INDEED� USING�
NOTHING�MORE�THAN�A���.BYTE�"MIGA�
"���
� RAY�TRACING�PROGRAMS� REALLY�
COME� INTO�THEIR�OWN�WHEN�USED�ON�AN�
EXPANDED�MACHINE�� *F
� AFTER�A�COUPLE�
OF�MONTHS
�YOU�DECIDE�THAT� RAY�
TRACING�REALLY�IS�YOUR�	SHINY�BUMP��
MAPPED
�CUP�OF�TEA
�YOU�MAY�WELL�
WANT�TO� INVEST�IN�A� FEW�EXTRA� ITEMS�OF�
HARDWARE�WHICH�CAN�HELP�TO�ENHANCE�
YOUR�RAY�TRACING�SESSIONS�
IMMEASUREABLY�� )ERE�S�A� RUNDOWN�OF�
THE� SORT�OF�KIT�THAT�YOU�SHOULD�
CONSIDER�IF�YOU�WANT�TO� RENDER�SOME�
SERIOUS�SCENES�

.&.03:�� �$OMPLEX�SCENES�WHICH�
CONTAIN�OBJECTS�MADE�UP�OF�HUNDREDS

	OR�POSSIBLY�EVEN�THOUSANDS
�OF�
POINTS�EAT�MEMORY�LIKE�THEREjS�NO�
TOMORROW��:OU�SHOULD�THEREFORE�
SERIOUSLY�CONSIDER�AT�LEAST���.BYTES�
OF�3".�IF�MEMORY�IS�A� LITTLE�SHORT��
8HILST�THIS�WONjT �ACTUALLY�SPEED�UP�
THE�PROCESS�AT�ALL
� IT�WILL�GIVE�THE�
RAY�TRACING�PROGRAM�FAR�MORE�
ROOM�TO�STRETCH� ITS�MODELLING�
MUSCLES��5AKE� IT�FROM�ME
�THEREjS�
NOTHING�MORE�ANNOYING�THAN� LEAVING�
YOUR�MACHINE�TO� RENDER�A�SCENE�
ONLY�TO�FIND�THAT�IT�HAS� RUN�OUT�OF�
MEMORY�THREE�HOURS� INTO�THE�
RENDER�PROCESS�

)"3%�%3*7&�� �'OR�NORMAL�)".�WORK
�
A�HARD�DRIVE� ISN�T�REALLY�THAT�
NECESSARY�SINCE�EVEN�THE�MOST

�):65��63*695�
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$OMMODORE�S�OWN�"MIGA�.ONITOR��%ESIGNED�
SOLELY�FOR�USE�WITH�THE�"MIGA�RANGE�OF�
COMPUTERS��8 ITH�ITS�ERGONOMIC�DESIGN

)I�RES�GRAPHICS�DISPLAY�AND�STEREO�SOUND�
CAPABILITIES
�THE�����4�W ILL�REALLY�BRING�
YOUR�"MIGA�TO�LIFE�

"PART�FROM�OFFERING�THIS�PRODUCT�AT�A�VERY�
COMPETITIVE�PRICE�*/%*�ARE�INCLUDING�TWO�
GREAT�SOFTWARE�PRODUCTS�TOTALLY�FREE�OF�CHARGEES

&+!&�3�)2"��!!"!�#/""
n � %AYS�OF�5HUNDER�
	%RIVING�4IMULATION

n � /IGHT�#REED�	OR�ALTERNATIVE
EXCITING�GAME
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8E�RESEARCHED�THE�COLOUR�PRINTER�MARKET�IN�GREAT�DEPTH�TO�FIND�A�COLOUR�PRINTER�GOOD�ENOUGH�TO�COPE�WITH�"MIGA�S�POWERFUL�
GRAPHIC�OUTPUT
�YET�AT�AN�AFFORDABLE�PRICE�
8E�FOUND�THE�PERFECT�PRINTER�IN�THE�1ANASONIC�,9�1�����,9�1�����QUIET�PRINTERS�
8E�THEN�CONSIDERED�THAT�IF�YOU�WERE�GOING�TO�BUY�A�1ANASONIC�PRINTER
�YOU�WOULD�PROBABLY�NEED�A�QUALITY�WORD�PROCESSING�
PACKAGE�TO�USE�WITH�IT��8E�FOUND�THAT�TOO
�IN��8ORDWORTH�
�YET�AT�A�RETAIL�PRICE�OF�_�������WE�THOUGHT�THAT�MIGHT�BE�A�LITTLE�TOO�
EXPENSIVE�ON�TOP�OF�YOUR�PRINTER�PURCHASE��4O�TOGETHER�WITH�1ANASONIC�WE�DECIDED�TO�GIVE�A�COPY�OF��8ORDWORTH��FREE�WITH�EVERY�
1ANASONIC�PRINTER��)OW�S�THAT�FOR�ADDED�VALUE 

!"�)0
5HE�"�����IS�THE�ULTIMATE�HOME�COMPUTER�FOR�THE�
WHOLE�FAMILY�AND�IS�DESIGNED�TO�COVER�EVERY�
COMPUTING�REQUIREMENT�
*/%*�ARE�ABLE�TO�OFFER�YOU�EXCLUSIVE�DEALS�ON�THIS�
OUTSTANDING�PRODUCT�IN�VARIOUS�CONFIGURATIONS�AND�
BUNDLES�	SEE�OPTIONS�ON�OPPOSITE�PAGE
�
"LL�CONFIGURATIONS�COME�COMPLETE�WITH�THE�FOLLOWING
SOFTWARE�AND�ACCESSORIES��
#"�12/"0�
n � 'ULLY�FUNCTIONAL�KEYBOARD�WITH�NUMERIC�PAD�
SEPARATE�FROM�$16
n � *NCLUDES�� X � j����DISK�DRIVES�AS�STANDARD�WITH�/����
%ISK�#AY�
n � *NTEGRAL�MEMORY�AND�CARD�EXPANSION�CAPABILITIES�
	MOST�COST�EFFECTIVE�EXPANSION�ROUTE

n �8ORK�BENCH������AND�,ICKSTART������
 ,+1"+10�
n � ,EYBOARD
�MOUSE
�REFERENCE�MANUAL
�1UZZNIC
�
5OKI
�&LF�	(AMES

�%�1AINT�***�	(RAPHICS�1ACKAGE

�
)OME�"CCOUNTS
�5HE�8ORKS�	1LATINUM�EDITION��
8ORDPRO
�4PREADSHEET
�%ATABASE
�+OYSTICK
�*&$��������#"�12/"!
	SEE�PHOTOGRAPH�ABOVE

n ����.B�4$4*�)ARD�%ISK
n � ����4�.ONITOR���1ANASONIC�,9�1��������PIN�
COLOUR�PRINTER�
&+ )2!"!�#/""
"MIGA�7ISION
�/IGHTBREED
�%AYS�OF�5HUNDER
�
8ORDWORTH�8ORTH�_������
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5HE�NEW�1ANASONIC�,9�1�������PIN�QUIET�COLOUR�PRINTER�
1RODUCES�CRISP�CLEAR�TEXT�IN�MONO�OR�IN�� �GLORIOUS�COLOURS�WITH�NEW�QUIET�
TECHNOLOGY��5HE�NEW�,9�1�����IS�TYP ICA LLY���D#"�QUIETER�IN�OPERATION
�
THAN�THE�COMPETITION�
n � ' A S T �1 R IN T IN G �4 P E E D S � � ��$ 14 �% RA F T �A N D �� � �
$14 �/ - 2
n � $ O LO U R �1 R IN T IN G �� �C O LO U R �P A LE T TE � 	B LU E 
� RE D 
�
G RE E N 
�Y E LLO W 
�V IO LE T
 �M A G E N TA �A N D �B LA C K 

n � 2 U IE T1 R IN T IN G �4 U P E R�Q U IE T �� � � � � D # A �SOUND �
LEVE L� 	M OST�M A T R IX �P R IN TE RS �A RE �TY P IC A L LY �IN �EXCESS�
O F� � D # " 

n � � �3 E S ID E N T �' O N TS �0 V E R �� 
� � � �T Y P E �S TY LES �
U S ING �$ O U R IE R 
 �1 RE S TIGE 
� # O LD �14
�3 OM AN 
�4 C R IP T�
A N D �4 AN S �4 E R IF �'ONTS
n � � �1 A P E R �1 A TH S �1 AP E R�H A N D L IN G �F RO M �B O TTOM 
�
TO P �A N D �RE A R �F O R �TO TA L�F LE X IB I L I T Y
n � �� : E A R �8 A R R A N T Y �'O R�TO TA L�P E A C E �O F �M IND
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5HE�NEW�HIGH�PERFORMANCE�1ANASONIC�,9�1��������PIN�
2UIET�COLOUR�PRINTER�OFFERS�LEADING�EDGE�QUIET�PRINTING�TECHNOLOGY�AT�AN�
AFFORDABLE�PRICE�
n � ' A S T�1 R IN T IN G �4 P E E D S � ��� �$14 �D RA F T 
 �� � �
$14 �-2 �A N D �� � �$1 �4-2 �
n � $ O LO U R � 1 R IN T IN G � � � C O LO U R � P A LE T TE � 	B LU E 
� RE D 
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G RE E N 
� Y E LLO W 
� V IO LE T 
 � M A G E N TA � A N D � B LA C K 

n � 2 U IE T1 R IN T IN G �4 U P E R�Q U IE T �� � �� �� � K # " �
SO UND � LEVE L� 	M OST�M A TR IX �P R IN TE RS �A RE �T Y P IC A L LY �IN �
EXCESS�O F �� � D # " 
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� # O LD �14
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1%"�*,1,/,)� #�*&)6n� %O�*� NEED�AN�'16 
5HE�'16� 	'LOATING�1OINT�6NIT
� IS�A�
HARDWARE�GOODIE�THAT�BOLTS�ON�TO�THE�
$16� TO�GIVE�EXTREMELY�FAST�
PROCESSING�OF�FLOATING�POINT�MATHS��
8HAT�EXACTLY�USES�FLOATING�POINT�
MATHS �8ELL
� IF�YOU� ARE�A�USER�OF�
PROGRAMS� SUCH�AS����"�C�2� 
#�� $�2�
� )*�2� ��+"&*�D��AND��(*���&�(*#�$*�
�(%2� THEN�YOU� ARE�SOMEONE�WHO�
COULD� REALLY�MAKE� USE�OF�THE� '16��
%ESKTOP�PUBLISHERS�WILL� ALSO� BENEFIT�
FROM�AN� '16��5O�GIVE�YOU�AN�
EXAMPLE
� AN�"MIGA�"�����WITH� A�
$OMMODORE������������!���.HZ�
ACCELERATOR�CARD�DRAWS�OUR�� )*��TEST�
IN�����4ECONDS��8ITH� THE� '16�
ENABLED
� THE�SAME�FRAME�TOOK�����
SECONDS�TO�GENERATE�� 5HERE�ARE�TWO�
'16S�� THE� ������AND�THE��������
5HE�������CAME�OUT�TO�ACCOMPANY�
THE�������PRIMARILY�� .OST�������
BOARDS�SHIP�WITH�THE������
� IF�AN�
'16� IS� INCLUDED�

n� %O� *� NEED�AN�..6 
5HE�..6� 	.EMORY�.ANAGEMENT�
6NIT
� IS� A�CLEVER�LITTLE�DEVICE�THAT

�����
*NTERNALLY�THE������� IS�FULLY����BIT
�
BUT�EXTERNALLY�IT�IS� A� ���BIT�CHIP�� *T�
CAN�ADDRESS�A�MAXIMUM� LINEAR�
ADDRESS�SPACE�OF���.B�� *T�WAS�
AVAILABLE� IN��
��
� �
� ���AND�
����.HZ�VERSIONS�

�����
5HE������� IS� PIN�COMPATIBLE�WITH�
THE�������CHIP
� AND� IT� IS� POSSIBLE�TO�
REPLACE� IT�DIRECTLY�WITH� A�������� *F�
YOU�ARE�GOING�TO�TRY�THIS
�GET�AT� LEAST�
AN��.HZ�CHIP��5HE�������ADDS�
VIRTUAL�MEMORY�TO�THE��������0THER�
IMPROVMENTS�OVER�THE�������ARE�A�
SMALL� CACHE�AND� IMPROVED� SPEED�OF�
EXECUTION� FOR�SOME� INSTRUCTIONS�

�����
5HE�FIRST�VERSION�OF�THE�������
SERIES�TO� BE�FULLY����BIT
�
REPRESENTING�A�MAJOR�PERFORMANCE

INCREASE�OVER�THE�OTHERS�� *T�HAS�A�
����BYTE� INSTRUCTION�CACHE
� AN�
EXPANDED� INSTRUCTION� SET�AND�NEW�
ADDRESSING�MODES��5HE�������WAS�
AVAILABLE� INITIALLY�AT������AND�
��.HZ
�WITH�A� PERFORMANCE�OF�����
.*14�� *T�S� NOW�AVAILABLE� IN� ���AND�
��.HZ�VERSIONS
�GIVING� AROUND���
.*14��8ITH� THE�������CAME�THE
������� .OST� i����BASED�
ACCELERATORS�WILL� ALLOW�YOU�TO�ADD�
THE�������'16
�AND�ALSO�AN�..6�

�����
5HE�������HAS�A�����BYTE�DATA�
CACHE
� A�����BYTE� INSTRUCTION�CACHE�
AND�AN�..6�� *T�CAN� ADDRESS��(B�OF�
MEMORY��5HE���&$���� IS� IDENTICAL�
EXCEPT�IT�DOES�NOT�HAVE�THE�..6�

�����
5HE�FLAGSHIP�OF�THE�.OTOROLA� RANGE
�
THIS�CHIP�HAS�SEPERATE��,

INSTRUCTION�AND�DATA�CACHES
� AN� ONd
BOARD�'16�AND�DUAL� ON�BOARD�..6S��
"T���.HZ
� IT� IS�CAPABLE�OF�EXECUTING�
���.*14�� *T�ALSO�MANAGES� ����
.'-014�WITH� ITS�ONBOARD�'16��5HE�
ONLY�CATCH�WITH�THIS�CHIP� IS�THE�
'LOATING�1OINT�6NIT�� *TS� NOT�A�FULL
������� 4OME�OF�THE� INSTRUCTIONS�
THAT�ARE�PRESENT�IN�THE�������'16
�
FOUND�MOSTLY�ON�THE�������� ARE�NOT�
PRESENT�ON� THE��������5HE�MISSING�
INSTRUCTIONS�ARE�EMULATED� IN�
SOFTWARE�

5HE�'UTURE
3UMOURS�OF�BOTH�A�������AND�
������HAVE�FLOATED�AROUND�NOW�FOR�
SOME�TIME�� *T�WOULD� BE�REASONABLE�
TO�EXPECT�THAT�THE�NEXT�������
SERIES�CHIP�WOULD�BE�THE� LAST�� *T�IS�
ALSO� LIKELY�TO�HAVE�AN� IMPROVED� '16�
ON�BOARD�AND� INCREASED� PARALLELISM��
*T�S� LIKELY�TO�BE�VERY�FAST�INDEED�

�/$,+��201&+$�X �'�/$,+��201&+$�^ �'�/$,+��201&+$
5HE�MAXIMUM�AMOUNT�OF�PHYSICAL�3".�THAT�THE�

.16�CAN�SEE�AT�ANY�ONE�GIVEN�TIME��"�PROCESSOR�SUCH�AS�THE�������
CAN�SEE�UP�TO���.B�OF�MEMORY��5HE�������AND�ABOVE�CAN�SEE�UP�TO���
(IGABYTES�AT�ONCE�

$.04���$OMPLIMENTRY�.ETAL�0XIDE�4EMICONDUCTOR��5HIS� IS� A�CHIP�TYPE��5HE�
UNIQUE�THING�ABOUT�$.04�CHIPS� IS�THAT�THEY�REQUIRE�VERY�LITTLE�POWER�TO�
RUN�ON��0RIGINALLY�THE�DISADVANTAGE�WAS�THEY�WERE�EXTREMELY�SLOW�IN�
COMPARISION�TO�OTHER� LOGIC�TYPES��5HESE�DAYS
�$.04�TECHNOLOGY�HAS�
ADVANCED�CONSIDERABLY
� AND�$.04�CHIPS�ARE� NOW�LIGHTNING�FAST
� BUT�STILL�
REQUIRING�A�FRACTION�OF�THE�POWER�OF�OTHER�CHIP�TYPES�� 5HIS�MADE� IT�
POSSIBLE�TO�MANUFACTURE�PORTABLE�COMPUTERS�	AND� IS
� INCIDENTLY
�WHY�WE�
HAVE�YET�TO�SEE� AN�"MIGA�1ORTABLE
� SINCE�THE�OLD� CHIP�SET�AND�&$4�WERE�
/.04�CHIPS��5HE�NEW�"("�CHIP�SET�AS� FOUND� IN�THE�"����� IS� NOW�
$.04�� SO�FINGERS�CROSSED���


/.04���/EGATIVE�0XIDE�.ETAL�0XIDE�4EMICONDUCTOR�� /.04�CHIPS� REQUIRE�
MUCH�MORE� POWER�TO�RUN
� AND�THE� INDIVIDUAL� LOGIC�GATES�CAN�NOT�BE�
PACKED� TO�DENSELY�

#$%���#INARY�$ODED�%ECIMAL��"�METHOD�OF�REFERRING�TO�DECIMAL� NUMBERS�
THAT� IS�MORE�EASILY�DEALT�WITH�BY�.ICROPROCESSORS��5HIS� NOTATION� IS�NOT�
USED�OFTERN� IN� THE�"MIGA�WORLD�� 5HE�������PROVIDED� NEW� INSTRUCTIONS�
TO� PROCESS�#$%�NUMBERS�

.*14���.ILLIONS�OF�*NSTRUCTIONS�1ER�4ECOND��5HIS� IS�A�BENCHMARK�SHOWING�
HOW�MANY�SINGLE�MACHINE�CODE� INSTRUCTIONS� A�PROCESSOR�CAN�EXECUTE� IN�
ONE� SECOND��"�STANDARD�"MIGA�EXECUTES� UNDER��.*1��"N�"�����WILL�
MANAGE�AROUND������.*14�

.'-014���.ILLIONS�OF�'LOATING�1OINT�*NSTRUCTIONS�4ECOND��"�BENCHMARK
�
RATHER� LIKE�.*14
�EXECPT�IT�REFERS�TO�FLOATING�POINT�MATH� INSTRUCTIONS�

4*..4���4INGLE� *N�LINE�.EMORY�.ODULES��"�RATHER�NEAT�WAY�OF�REDUCING�THE�
CHANCE�THAT�YOU�WILL�WRITE�OFF�_����WORTH�OF�NEW�3".�BY�MIS�INSTALLING�
THEM��.EMORY� IS� PROVIDED�ON�A�SELF�CONTAINED�MODULE�WHICH�PLUGS� INTO�
A�SPECIAL� SOCKET�ON�YOUR�CURCUIT�BOARD�� 5HE�MODULES�ARE�VASTLY�EASIER�
THAN� CHIPS�TO� INSTALL
� AND�AS�THE� *#.�1$�$OMPATIBLE�MARKET�HAS�
EMBRACED�THEM
� THE�PRICES� HAVE�CONVENIENTLY�COME�TUMBLING�DOWN�

%."���%IRECT�.EMORY�"CCESS� IS�A�PROCESS�WHERE�EXTERNAL� HARDWARE
� SUCH�
AS� A�HARD�DISK�CONTROLLER�IS�ABLE�TO�PUT�DATA�DIRECTLY� INTO�THE�COMPUTERjS�
MAIN�MEMORY�WITHOUT�THE� NEED�FOR�A� PROGRAM�TO�TRANSFER�THE�
INFORMATION�� *T�MAKES�FOR�VERY�FAST�DATA�MANIPULATION��5HE�"MIGA� IS�FULL�
OF�%."�BASED�GOODIES
� SUCH�AS�THE�GRAPHICS�AND�SOUND�HARDWARE�

CONVERTS� LOGICAL� ADDRESSES�TO�
PHYSICAL� ADDRESSES�USING�SPECIAL�
TRANSLATION�TABLES�� 6SUALLY�MEMORY� IS�
DIVIDED� UP� INTO� PAGES�AND�THESE�
PAGES�COULD�EITHER�BE�STORED� IN� REAL�
MEMORY�	PHYSICAL� 3".�CHIPS
�OR�
VIRTUAL� MEMORY�	HARD� DISK�FOR�
EXAMPLE
�� 5HE�$16� IS�THEN� kTRICKEDl�
BY�THE�..6� INTO�THINKING�THAT�VIRTUAL�
MEMORY�IS� REAL�MEMORY��8HAT�
HAPPENS� IS�A�PROGRAM� HAS�A� LOGICAL�
ADDRESS�OF�A�MEMORY� LOCATION��5HIS�
IS�FED� INTO�THE�..6�WHICH� TRANSLATES�
IT�TO�A� PHYSICAL� LOCATION
� OR�CAUSES�
AN�EXCEPTION�TO�ALLOW�VIRTUAL�MEMORY�
PROCESSORS�TO� ACT�

7IRTUAL�MEMORY�INCREASES�THE�
AMOUNT�OF�FREE�3".�YOU�HAVE�BY�
SETTING�ASIDE�PART�OF�YOUR�HARD�DISK�
AND�PRETENDING� IT�IS� REAL� 3".�� *T�IS�
CONSIDERABLY�SLOWER�OF�COURSE�THAN�
REAL� 3".�� 1$jS� RUNNING�� $�%-)�USE�
LARGE�QUANTITIES�OF�VIRTUAL�MEMORY��
..6S�ALSO�OFFER�MEMORY�PROTECTION��
.EMORY�PROTECTION�ALLOWS�THE�$16� IN�
A�MULTI�TASKING�ENVIRONMENT�TO�STOP�
ONE�TASK�MEDDLING�WITH�OTHER�TASKS�
WHEN� IT�GOES�WRONG�� 5HE�..6�DOES�
THIS�BY�PREVENTING�TASKS�FROM�WRITING�
TO�MEMORY�THAT�THEY�DO� NOT�OWN��5HE�
"MIGA�CURRENTLY�SUPPORTS�NEITHER�
MEMORY�PROTECTION�NOR�VIRTUAL�
MEMORY
� SO�YOU�MIGHT�ASK
� k8HAT�IS�
THE� POINT�OF�HAVING�THE�..6 l

*F�YOU�ARE�A�PROGRAMMER
� OR�ARE�
THINKING�OF�TAKING�UP�PROGRAMMING�
SERIOUSLY
� ESPECIALLY�IN�$�OR�ASSEMBLY�
LANGUAGE�THEN�THE�..6� ALLOWS�YOU�
TO� RUN� SOME�PRETTY�NEAT�DEBUGGING�
TOOLS
� SUCH�AS�$OMMODOREjS�
�$�%(��(4� �$�%(��(�JUMPS� IN�WHEN�
YOUR�PROGRAM�SCREWS�UP�AND�TELLS�YOU�
WHAT�IT�DID� AND�WHERE� IT�WENT�WRONG��
5HIS� IS�CALLED�AN� k&NFORCER�HITl �� *TjS�A�
FORM�OF�HARDWARE�DEBUGGING
� AND�
BELIEVE�ME
� IF�YOU�ARE�THINKING�OF

PURCHASING�THAT�NEW�$�COMPILER
� OR�
LOOKING�ENVIOUSLY�AT���,����C2�THEN�
YOU�OUGHT�TO�BE�DROOLING�OVER�THE�
POSSIBILITY�OF�HAVING�THE�..6�

n� %O�*� NEED����BIT�3". �8HAT� IS�IT 
5HE�������AND�ABOVE�ARE����BIT�
PROCESSORS��5HIS�MEANS�THAT�THEY�
CAN� RETRIEVE����BITS�OF�DATA�AT�ONCE�
FROM�MEMORY��5HIS� IS�EQUIVALENT�TO�
FOUR�BYTES��5HE�������AND�������
CHIPS
�ON�THE�OTHER�HAND
� ARE�BOTH�
���BIT�PROCESSORS�� 5HEY�CAN�ONLY�
ACCESS����BITS
� OR�TWO�BYTES
� AT�
ONCE��$ONSEQUENTLY
� THE�"���

"���
�"����
�"�����AND�"�����ALL�
HAVE����BIT�3".�� /ORMALLY
� IF�YOU�
SIMPLY�EXPAND�THE� 3".�OF�YOUR�
"MIGA�YOU�WOULD� BE�BUYING����BIT�
3".�� *F�YOU�THEN� LATER�ON�ADD�AN�
ACCELERATOR�CARD�THEN�YOU�WILL� HAVE�A�
$16�THAT� IS�CAPABLE�OF�ACCESSING�
MEMORY����BITS�AT�A�TIME
� AT�LEAST�
TWICE�AS�FAST�AS�YOUR�OLD� PROCESSOR��
4O� IT�FOLLOWS�THAT�IF�YOU� COULD�ADD�
SOME����BIT�3".�TO�YOUR�"MIGA�WITH�
YOUR������
� j���OR� j���THEN�YOU�WILL�
HAVE�A�SERIOUSLY�FAST�COMPUTER�

.OST�ACCELERATOR�CARDS�ALLOW�YOU�
TO�ADD����BIT�3".�TO�THEM�THESE�
DAYS�� *T�S�CERTAINLY�WORTH�CHECKING� IF�
YOU�EXPECT�TO� INCREASE�THE�MEMORY�
OF�YOUR�MACHINE�AT�SOME� POINT�IN�THE�
FUTURE
� BECAUSE����BIT�3".�WILL� BE�
THE�ONLY�WAY�TO�GET�THE� BEST�
PERFORMANCE�FROM�YOUR�ACCELERATOR��
:OU� ��$$%*�CONVERT�EXISTING����BIT�
3".�TO����BIT��:OUR�$HIP�3".
� FOR�
EXAMPLE
�WILL� ALWAYS�BE����BIT
� AS�
WILL� ANY�TRAPDOOR�3".�ADDED�BY�"����
OR�"����OWNERS�

5HE�"����� IS�A�MAJOR�STEP�
FORWARD� IN�"MIGA�5ECHNOLOGY�AS� IT�IS�
���BIT�THROUGHOUT���THERE� IS� NOT�A�
SINGLE�BYTE�OF����BIT�3".�TO�BE�FOUND�
IN� IT�ANYWHERE�
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5HIS�CARD� FIRST�APPEARED� IN� A�SPECIAL�
VERSION�OF�THE�"����5�AVAILABLE� IN�
THE�64"
�AND� IS�NOW�FOUND� IN�
"����S�� *T� IS� A�STRAIGHTFORWARD�
������CARD�CLOCKED�AT���.HZ��"S�
WITH�ALL� �����S�� THE�..6� AND�'16�
ARE�ON�BOARD�THE�CHIP� ITSELF��5HIS�
BOARD� IS�CURRENTLY�NOT�AVAILABLE�FOR�
EXISTING�"�����OWNERS�

#&11&+$
&ASY��"�����OWNERS�WILL� NEED�
,ICK4TART������ON�30.� IN�ORDER�TO�
USE�THIS� 	OR�ANY�FOR�THAT�MATTER
�
������CARD�� %UE�TO�BUGS� IN�THE

ORIGINAL�"�����BOOT�30.S
�������
CARDS�WILL�NOT� RUN�STRAIGHT�OFF��
"CCELERATORS�FOR�THE�"�����PLUG�INTO�
THE�SPECIAL�$16�EXPANSION�PORT
�
WHICH� IS�DIFFERENT�TO�THAT�OF�THE�
"�����TO�REFLECT�THE����BIT�BUS�WHICH�
IS�FOUND�ON�THE�"�����AND�"�����
COMPUTERS�

&+�20"
5RANSPARENT��5HE�CARD� IS�VERY�FAST�IN�
MOST�OPERATIONS
� ALTHOUGH�SOME�OF�
THE�FLOATING�POINT�TESTS�WE�CARRIED�OUT�
DIDNjT�SHOW�A� SIGNIFICANT� INCREASE� IN�
SPEED�AS�SOME�'16� INSTRUCTIONS�ARE
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.NE?A� 2 �����

:� � � � � �\ \ 9� ������������������ ������)

NOT�PRESENT�ON� THE�������CHIP�AND�
NEED�TO�BE�EMULATED� IN� SOFTWARE�

,3"/�))�&*-/"00&,+
4OLID
�WELL�BEHAVED�CARD�� 4OME�
SOFTWARE� IS� NEEDED
� INCLUDING�THE

$OMMODORES�������LIBRARY�IN�ORDER�
TO�PATCH� THE�04�

$4AH946GHE87�5L���B@@B7BE8�
�HF<A8FF�$46;<A8F�,"�#G7��\�
����
��
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�n� � � n� � � �� �
n� �� � �

�� � � � R�

�� � � � �� �� nj $
� � I �

5HE�"���� IS�A�COMBINATION� HIGHd
SPEED�4$4*� HARD�DISK�AND���.HZ�
������ACCELERATOR�FOR�"����OWNERS
�
FITTING�WHERE�A�"����WOULD�GO�� *T� IS�
AVAILABLE�WITH� AN�OPTIONAL� ������
'16��5HE�VERSION� REVIEWED�CAME�WITH�
�.#�OF����BIT�3".�� *T�WILL� ACCEPT�UP�
TO��.#�

#&11&+$
$OULDNjT�BE�SIMPLER��5HE�MANUAL�
WASN�T�REALLY�NECESSARY�

*T�AUTO�BOOTS� FROM�THE�HARD�DISK
�
DETECTS�WHICH�VERSION�OF�,ICK4TART�
YOU�HAVE�AND�ASKS�YOU� IF�YOU�WANT�TO�
INSTALL� THE�APPROPRIATE�8ORK#ENCH�
VERSION�

&+�20"
(REAT�� *�GOT�STRAIGHT� INTO� IT�� �THE�
INSTALLATION� IS�SELF�EXPLANITORY�� 5HE�
SOFTWARE�AND�DOCUMENTATION� SUPPLIED�
IS�EXCELLENT�

5HE�"����COMES�WITH�A�4$4*�
CONNECTOR�ON� THE�BACK
� SO� IT� IS�EASY�
TO�ADD�FURTHER�4$4*� DEVICES�AT�A� LATER�
DATE��5HIS�DEVICE� ALSO�ACCEPTS�(71jS�
����1$�&MULATOR�CARD�

"�HANDY�SWITCH� IS� PROVIDED�ON�THE�
FRONT�OF�THE�"����TO�DISABLE� IT
�
ALLOWING�YOU�TO�RUN� SOFTWARE�THAT
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DOES�NOT�LIKE�THE�������

5HE�DISK�WHICH�COMES�WITH�THE�
PACKAGE�CONTAINS� A�USEFUL�COLLECTION�
OF�UTILITIES�TO�CONTROL�VARIOUS�FEATURES�
OF�THE�"���
� SUCH�AS�DISABLING�THE�
�����
� OR�MAPPING�THE�,ICKSTART�
30.� INTO����BIT�3".�FOR�EXAMPLE�

,3"/�))�&*-/"00&,+�
"N�EXCELLENT�PRODUCT
� IF�YOU�ARE�AN�
"����OWNER�AND� ARE�SERIOUSLY

THINKING�OF�ADDING�A� HARD� DISK�OR�AN�
ACCELERATOR
� OR�BOTH
� GO�AND� HAVE�A�
GOOD� LONG�LOOK�AT�THIS�DEVICE
� AND�
TAKE�YOUR�CREDIT�CARD�WITH�YOU��:OU�
MAY�NOT�WANT�TO� LEAVE� IT�

$4AH946GHE87�5L���E84G�-4??8L�
'EB7H6GF�N��
�
�������������
�
�<FGE<5HG87�5L��*<?<64�*LFG8@F��
���
�
������

5HIS� IS�ANOTHER�INTERNALLY�FITTING�
"����"�����CARD�� .ICROBOTICS�DOES�
SEVERAL�VERSIONS�OF�THIS�CARD
� AND�THE�
ONE�REVIEWED�WAS� LABELED� AS�A�
��.HZ���&$����� �THE� &$�MEANING�
NO�..6�� �ALTHOUGH�ACTUALLY� IT�TURNED

OUT�TO�HAVE�THE�..6�FITTED�� /O�'16�
WAS� PRESENT
� ALTHOUGH� IT�CAN�BE�
ADDED�AS�AN�OPTIONAL�EXTRA��3".� IS�
AVAILABLE�AS�A�SEPERATE�PLUG� IN�
MODULE�FOR�THIS��0UR�REVIEW�MODEL�
HAD�A��.B�3".�MODULE�WITH� IT�

#&11&+$
8ELL
� THIS� IS�PRETTY�MUCH�A� PAIN
� AND�
YOU�SHOULD� REALLY�GET�A�DEALER�TO�
PERFORM�THIS�OPERATION�FOR�YOU
�
OTHERWISE�YOU�LL�AGE����YEARS�AND�
HAVE�KITTENS� IN�THE�PROCESS�OF�ADDING�
IT�� 1EOPLE�WHO�HAVE�ADDED�(ARY�
5OWERS�	���.#�TRAPDOOR�EXPANSIONS�
WHICH� PLUG�ONTO�THE�(ARY�CHIP� IN�
SOME�WAY
�WILL� HAVE�PROBLEMS�FITTING�
THE�3".�MODULE�� 'INALLY�ONE�OF�THE�
PLASTIC�SUPPORT� LEGS�ON� IT�WAS�UP�THE�
WRONG�WAY�AND�STOPPED�US�FROM
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FITTING�THE�KEYBOARD�BACK�WITHOUT�
REMOVING� IT�AND� FITTING� IT�OURSELVES�

&+�20"
*T�SEEMED�FINE
�WITH�SOME�SOFTWARE�
ENCLOSED�TO�ALLOW�SOFTWARE� SWITCHING�
OF�THE�������AND��������5HE�
PROGRAM���*����ALLOWS�THE�CACHE�
OPTIONS�TO�BE�TURNED�ON�AND�OFF�ALSO�

�������3� 4 4 4 4
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"�GOOD�PRODUCT
� BUT�TOUGH�TO�INSTALL�
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�MORE�COMMONLY�CALLED�JUST�
&14
�MAY�ALSO�BE� IMPORTED
� BUT�
THESE�CAN�BE�OUTPUT�ONLY�TO�
1OST4CRIPT�PRINTERS�OR�TO�A�1OST4CRIPT�
FILE
� AND�THEY�CANNOT�BE�DISPLAYED�ON�
THE�SCREEN�� *NSTEAD�YOU�GET�A�SHADED�
RECTANGLE��5HIS�RECTANGLE�CAN�BE�
SCALED
�CROPPED� AND� ROTATED
� BUT�
THATjS�ALL
� AND�YOU�ARE�WORKING�BLIND�
SO�THE�FEATURE� IS�OF�LIMITED� USE�

8ITH�8IREFRAME�OFF�THE�DRAWING�CAN�
BE�VIEWED� IN�8:4*8:(
�BUT�IT�TAKES�
LONGER�TO�RENDER�ON�THE�SCREEN

5O�DISPLAY�AND�ENABLE�YOU�TO�EDIT�
AND�MANIPULATE�&14�FILES
��(%�(�-�
WOULD� HAVE�TO� INCLUDE�A�FULL�BLOODED�
1OST4CRIPT� INTERPRETER�IN�ORDER�TO�
CONVERT�THE�&14�FORMAT�DATA� INTO� ITS�
OWN�$LIP�FORMAT��5HIS�WOULD� ADD�
CONSIDERABLY�TO�THE�COST�OF�THE�
PROGRAM
� AND�NOT�EVERYONE�NEEDS�
&14�SUPPORT�� 1ERHAPS�A�BETTER�
SOLUTION�WOULD� BE�A�SEPARATE�&14�TO��
$LIP�CONVERSION� UTILITY�� *F�THEREjS�A�
DEMAND�FOR�IT
� *jM� SURE�(OLD� %ISK�
WOULD�CONSIDER�DEVELOPING� IT��4O�
SHOUT� LOUD�AT�(OLD� %ISK� IF�YOU�WANT�
IT
� BUT�DON�T�EXPECT�IT�TO�TAKE�ANY�
NOTICE�OF�YOU�UNLESS�YOU�ARE�A�
REGISTERED� USER�

5HE�MAIN� REASON�PEOPLE�WANT�ONd
SCREEN� &14�SUPPORT�IS�BECAUSE�THERE�
IS�AN�ENORMOUS� LIBRARY�OF�1%�AND�
COMMERCIAL� STRUCTURED�CLIP�ART�
AVAILABLE
�MOST�OF�IT�CREATED�WITH� THE�
FAMOUS�"DOBE� 
""+)*(�*%(�PROGRAM�ON�
THE�.ACINTOSH�� #UT�MORE�AND�MORE�
"MIGA�STRUCTURED�ART� IS�BECOMING�
AVAILABLE� IN�$LIP�FORMAT
� ON�THE�1%�
SCENE�AS�WELL� AS�COMMERCIAL�

"NOTHER�WAY�TO�BUILD�UP�A� LARGE�
LIBRARY�OF�$LIPS� IS�TO� USE�THE� �(����
PROGRAM�THAT�COMES�WITH��(%�(�-4�
5HIS�UTILITY�IS�ABLE�TO�TURN� *''�*-#.�
BITMAP�GRAPHICS� INTO�STRUCTURED�
DRAWINGS�� *TS�MAIN� USE� IS�FOR�
CONVERTING�BLACK�AND�WHITE� LINE� ART
� OR�
SIMPLE� PICTURES�THAT�CONTAIN�JUST�A�
FEW�SOLID�COLOURS�

"LTHOUGH� �(����WILL� DO� IT� IF�YOU�
INSIST
� IT� IS�NOT�SENSIBLE�TO�CONVERT�
��� LEVEL�GREY�OR����COLOUR�BITMAPS�OF�
SCANNED� PHOTOGRAPHS
� OR�ANY�OTHER�
BITMAP�THAT�IS�BOTH�COLOURFUL� AND�
COMPLICATED�� *T�WILL� TAKE�A�VERY�LONG�
TIME�TO�TRACE�� �WEjRE�TALKING�HOURS�
AND�HOURS�HERE�� �AND�THE� RESULTANT

FILE�WILL� BE�OF�AN�ENORMOUS�SIZE
�
PROBABLY�WELL� OVER�A�MEGABYTE
�WHICH�
WILL� TAKE�MAYBE�AN�HOUR�TO� LOAD� INTO�
�(%�(�-�OR�A�%51�PROGRAM�

*T�CAN�TAKE�A�WHILE�TO�CONVERT�
EVEN�A�SIMPLE� BLACK�AND�WHITE�
BITMAP
� AND�THE�RESULTS�ARE�NOT�
ALWAYS�PERFECT��:OU�ARE�ABLE�TO�
ADJUST�A� i'ITj� PARAMETER�THAT�DECIDES�
HOW�ACCURATELY�THE�BITMAP� IS�TRACED�� �

THE�HIGHER�THE�'IT�
FIGURE
�THE�SMOOTHER�
THE�CURVES�WILL� BE
�
BUT�THE� LESS�ACCURATE�
THE� RESULT��5HE� �(����
PROGRAM�MUSTNjT�BE�
LOOKED�ON�AS�A�
PERFECT�SOLUTION�TO�
CONVERTING�BITMAPS�
TO�STRUCTURED�
DRAWINGS�� *TjS�DOING�A�
VERY�DIFFICULT�JOB�� �
WHICH� IS�WHY�IT�TAKES�
SO� LONG�� �AND� IT�DOES�
THE� BEST�IT�CAN�� *T�
MAKES�A�FAIRLY�GOOD�
JOB�OF�TRACING�

COMPANY�LOGOS
� CARTOONY�ART�AND�
SIMPLE�DIAGRAMS
� BOTH� IN�BLACK�AND��
WHITE�AND�COLOUR�

!/�4&+$�0(&))0
*F�YOU�USE��(%�(�-�MERELY�TO� IMPORT�
CLIP�ART
�EVEN� IF�YOU�ARE�EDITING�THE�
DRAWINGS�AFTER�IMPORTING�THEM
�YOU�RE�
ONLY�SCRATCHING�THE�PROGRAM�S�SURFACE�

"�TRACED�BITMAP�MAY�END�UP�
CONTAINING�MANY�THOUSANDS�OF�
CONTROL�POINTS
�EVERY�SINGLE�ONE�OF�
WHICH�YOU�MAY�ALTER�THE�POSITION

5HE�COMMON� FALLACY� IS�THAT�YOU�
HAVE�TO�BE� iBORN�ARTISTICj� OR� iHAVE�A�
GIFT�FOR�ART�� TO�BE�ABLE�TO�DRAW��
1OPPYCOCK�� %RAWING�IS� NOTHING�MORE�
THAN�ATTENTION�TO�DETAIL� AND� PRACTICE��
*F�YOU�HAVE�A�DESIRE�TO�DRAW
� THEN�
YOU�CAN� LEARN�

�(%�(�-�PROVIDES�YOU�WITH�FOUR�
BASIC�DRAWING�TOOLS��5HE�1EN�TOOL� IS�
FOR�DRAWING�STRAIGHT�LINES�AND�CURVES
�
BOTH�OF�WHICH�CAN�BE�CONSTRAINED�TO�
���DEGREE�ANGLES� IF�YOU� LIKE�� THE�
RECTANGLE�TOOLS�DRAWS�RECTANGLES
�
WHICH�CAN�BE�CONSTRAINED�TO�
SQUARES��THE�&LLIPSE�TOOL� DRAWS�
ELLIPSES
�WHICH�CAN�BE�CONSTRAINED�TO�
CIRCLES��5HE�'REEHAND�TOOL� LETS�YOU�
DRAW�FREEHAND�� �INEXACT�FOR�SURE
� BUT

USEFUL� FOR�THE�TWIDDLY�BITS
� ESPECIALLY�
AT�HIGH�MAGNIFICATION�� &VERYTHING�YOU�
DRAW�WILL� BEGIN�WITH�SHAPES�DRAWN�
WITH�THESE�FOUR�TOOLS�

"NY�NUMBER�OF�EXTRA�CONTROL�
POINTS�CAN�BE�ADDED�TO�ANY�LINE�OR�
SEGMENT
� ALLOWING�YOU�DRAW�A� ROUGH�
APPROXIMATION�OF�THE�SUBJECT�AND�
THEN� iPULI�� AND� iPUSHj� THE�SHAPES�
ABOUT�UNTIL� THEY�ARE�THE�CORRECT�
SHAPE
�VERY�MUCH� LIKE�MOULDING�WITH�
CLAY�� 'OR�INSTANCE
�TO�DRAW�A� PROFILE�
OF�A�FACE�YOU�COULD�START�WITH� AN�
ELLIPSE�� #Y�ADDING�THREE�CONTROL�
POINTS�AT�THE� RELEVANT�POSITION�YOU�
COULD�PULL�THE�MIDDLE�OF�THESE�
INWARDS�TO�MAKE�THE�DENT�WHERE�THE�
EYE� IS�� 4IMILARLY
� CONTROL� POINTS�CAN�
BE�ADDED� IN�ORDER�TO�SHAPE�THE�NOSE
�
MOUTH
� CHIN� AND�SO�ON�

*F�AT�SOME� POINT�YOU� NEED�TO�
iOPENj� AN�ENCLOSED�SHAPE�� �TO�CREATE�
A�NECK�FOR�THE�HEAD�TO�SIT�ON�FOR�
EXAMPLE�� �THERE� IS�A�TOOL� THAT�ALLOWS�
YOU�TO� iCUTj� THROUGH�A� LINE�AT�ANY�
CONTROL� POINT
� AFTER�WHICH�THE�TWO�
iLOOSE�ENDSj� CAN�BE�MOVED�AWAY�
FROM�EACH� OTHER�

&VENTUALLY�YOU� REACH�A� POINT�
WHERE�A�NEW�OBJECT�IS� REQUIRED�� �TO�
DRAW�AN�EAR�FOR�EXAMPLE��4O�YOU�DRAG�
OUT�AN� APPROXIMATE�SHAPE�AND�BEGIN�
THE�MOULDING�PROCESS�AGAIN�

0NE�OF�THE�BEST�WAYS�TO� LEARN�
HOW�TO�DRAW�WITH� �(%�(�-�IS�TO�
IMPORT�A�BLACK�AND�WHITE�BITMAP�OF

SOME� LINE�ART�AND�USE�
THE�DRAWING�TOOLS�TO�
TRACE�OVER�THE� LINES�
BY�HAND�

6NLIKE��(%����2�
WHICH� HAS�PRE�SET�
MAGNIFICATION� LEVELS
�
�(%�(�-�WILL� LET�YOU�
MAGNIFY�TO�ANY�LEVEL��
6SING�THE�MOUSE�TO�
DRAG�A�BOX�OVER�THE�
AREA�TO�BE�MAGNIFIED�
YOU�CAN�ZOOM� IN�TO�A�
MAXIMUM
MAGNIFICATION� OF�����
PER�CENT
� SO�THAT�THE�

WHOLE�SCREEN�DISPLAYS�ABOUT�A�ONE�
INCH�SQUARE�OF�THE� PAGE��"T�THIS� LEVEL�
OF�MAGNIFICATION� THE�'REEHAND�TOOL�
COMES� INTO� ITS�OWN�FOR�ADDING�THOSE�
LITTLE�TOUCHES
� A�SPOT�OF�REFLECTION� IN�
THE� PUPIL�OF�THE�EYE�FOR�EXAMPLE�

!&##"/"+1�4,/(�*,!"0
5HERE�ARE�VARIOUS�MODES� IN�WHICH�
YOU�CAN�WORK��5HE�SEXIEST�MODE� IS�
$OLOUR�WITH�8IREFRAME�SWITCHED�OFF�
	8:4*8:(�MODE
�

$OLOURS�ARE�SPECIFIED�AS�3(#�
VALUES�OF������EACH
� ALLOWING�FOR�THE�
STANDARD�"MIGA��
����COLOURS� IN�
TOTAL
� OR�YOU�CAN�USE�:.$,�	YELLOW
�
MAGENTA
� CYAN
� BLACK
�PERCENTAGES
�
GIVING�A�THEORETICAL�MAXIMUM�PALETTE�
OF�ONE�HUNDRED�MILLION
� ALTHOUGH�ONLY�
UP�TO���
����COLOURS�CAN�BE�DEFINED�
AND�PRESENT�IN�THE� REQUESTER�AT�ONCE�

/EW�TO�VERSION��� IS�THE�DATABASE�
OF�MORE�THAN�����PREDEFINED

i1ANTONEj� COLOURS�
�(%�(�-�USES�DITHERED�COLOURS�TO�

SIMULATE�A� LARGE�NUMBER�OF�COLOURS�
ON�SCREEN�� �ABOUT��
����OF�THEM��
8HILE�THESE�ARE� BY�NO�MEANS�EXACTLY�
ACCURATE�REPRESENTATIONS�OF�THE�
COLOURS�THAT�WILL� BE�PRINTED
� IT�S�THE�
BEST�YOU�ARE�GOING�TO�GET�WITHOUT�
EXPENSIVE����BIT�HARDWARE�AND�
SOFTWARE�� 1ROFESSIONALS�WILL� BE�USING�
KNOWN�:.$,�VALUES�FROM�A�COLOUR�
CHART�ANYWAY
� SO�THE� IMPORTANT�THING�
IS�THAT�YOU�CAN�SEE�THE�DIFFERENCE�
BETWEEN�COLOURS�ON�SCREEN�

5INTS�OF�COLOURS�CAN�BE�QUICKLY�
DEFINED�BY�ENTERING�A�PERCENTAGE�
AFTER�THE� NAME�OF�A�PREDEFINED�COLOUR
� ��#LUE����l�FOR�EXAMPLE�� �THE�
PROGRAM�DOES�THE�REST�

8ITH�8IREFRAME�SWITCHED�OFF�ALL�
LINES�WILL� BE�DISPLAYED� IN�THEIR�
SPECIFIED�COLOURS�AND�THICKNESSES
�
AND�OBJECTS�THAT�ARE�FILLED�WILL� BE�
DISPLAYED�FILLED�WITH�THE�SPECIFIED�
COLOUR��5HE�MORE�COMPLEX�YOUR�
DRAWING�BECOMES
�THE� LONGER�IT�WILL�
TAKE�FOR�THE�SCREEN�TO� RENDER��"S� IN�
�(%����
� THE��(%�(�-�SCREEN� REFRESH�
CAN�BE� INTERRUPTED�BY�CLICKING�THE�
RIGHT�MOUSE�BUTTON
� ENABLING�YOU�TO�
CRACK�ON�WITH�WORK�AFTER�THE�PART�OF�
THE�DRAWING�YOU�ARE� INTERESTED� IN�HAS�
BEEN� RENDERED�WITHOUT�HAVING�TO�WAIT�
FOR�THE� REST�OF�IT�

*,+,�#,/�0-""!
5OGGLING�INTO�#LACK���8HITE�MODE�WILL�
SPEED�THINGS�UP
�COLOURS�BEING�
REPLACED�WITH� FILL� PATTERNS�COMPOSED�
OF�BLACK�AND�WHITE�DOTS�� *F�YOUR�WORK�
IS�GOING�TO�BE�PRINTED� IN�
MONOCHROME
� THIS� IS�THE�MOST�
SENSIBLE�MODE�TO�WORK�IN�

3ENDERING�CAN�BE�SPEEDED�UP�
EVEN�FURTHER�BY�SWITCHING�8IREFRAME�
ON�� *N�THIS�MODE�NO�COLOURS�OR�LINE�
THICKNESS�ARE�DISPLAYED
�JUST�THE�
PIXEL�THIN�OUTLINES�OF�THE�SHAPES�
0NCE�YOU�ARE�USED�TO�THE�SYSTEM�THIS�
IS�BY�FAR�THE�MOST�PRODUCTIVE�MODE�TO�
WORK� IN
� SWITCHING�8IREFRAME�OFF
� AND�
TOGGLING�INTO�COLOUR�EVERY�NOW�AND�
THEN�TO�CHECK�THAT�EVERYTHING�S�0,�

"NOTHER�NEW�FEATURE� IN�VERSION� ��
IS�THE�ABILITY�TO�SWITCH� INDIVIDUAL�
OBJECTS� INTO�8IREFRAME�WHILE�
EVERYTHING�ELSE� REMAINS�8:4*8:(��
5HIS�GIVES�YOU�THE�BEST�OF�BOTH�
WORLDS�� �THE�ABILITY�TO�WORK� IN�
8:4*8:(�MODE�AND�A�FASTER�SCREEN�
REFRESH�AS�YOU�CAN�TOGGLE�EVERY�
OBJECT�EXCEPT�THE�ONE�YOU�ARE�
WORKING�ON� INTO�8IREFRAME
� OR�
i0UTLINESj� AS�THE�MENU� ITEM�CALLS� IT�
TO�DISTINGUISH� IT�FROM�ACTUAL�
8IREFRAME�MODE�

3EMEMBER�THAT�IF�8IREFRAME� IS�
ON
� COLOURS�AND� LINE�THICKNESS�WILL�
NOT�BE�DISPLAYED
� EVEN� IF�YOU�ARE� IN�
COLOUR�MODE��5O�SEE� LINE�THICKNESSES�
AND�COLOURS
�8IREFRAME�MUST�BE�OFF��
5HE�8IREFRAME�MENU� ITEM�WILL� HAVE�A�
TICK�NEXT�TO� IT� IF�IT� IS�ON�

-INE�WEIGHTS�CAN�BE�ANYTHING�
FROM�A� iHAIRLINEj� � �THE�THINNEST�LINE
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L@WHLTL� O@FD� RHYD� NE���HM� AX���HM��
4GDQD� @QD� MHMD� RSXKDR� NE�KHMD� SN�
BGNNRD�EQNL�
 �NMD� RNKHC� @MC� DHFGS�
C@RGDC� @MC� CNSSDC�
 �@MC�XNT� B@M�
HMUDMS�XNTQ�NVM� O@SSDQM�� #NMMDBSDC�
KHMDR� B@M�INHM� HM� NMD� NE�ENTQ�V@XR��
LHSQD�� QNTMC�� ADUDK� NQ�ATSS�

/MD� RL@KK� CHR@OONHMSLDMS� HR� SG@S�
SGDQD�@QD� MN� EHKK� O@SSDQMR� @S� @KK�� &NQ�
LNMNBGQNLD�VNQJ�SGDRD�B@M�AD�
DRODBH@KKX�TRDETK�� @MC� HSgR�UDQX�
OTYYKHMF�SG@S�'NKC� $HRJ�R� ATCFDS�
,7=;/;JJ;H�%%�$40�OQNFQ@L� G@R�SGHR�
ED@STQD�� @MC�,HE,7=;�G@R� RNLD� OQDi
CDEHMDC�EHKK� O@SSDQMR�� ATS�,HE H7M�G@R�
MNMD��7NMCDQ�VGX�

1.#!'�*� !! �/.
4GD� QD@K� ONVDQ�NE�SGD� OQNFQ@L� HR� HM�
HSR� @AHKHSX�SN�BQD@SD� RODBH@K� DEEDBSR�@S�
SGD� BKHBJ�NE�@�EDV�ATSSNMR�� DEEDBSR�
SG@S�VNTKC� S@JD� GNTQR� SN�BQD@SD� AX�
G@MC�

'Q@CHDMS�EHKKR� @QD� MDV�SN�UDQRHNM�
��� )M� OQDUHNTR�UDQRHNMR�XNT� BNTKC�
RHLTK@SD�SGHR� DEEDBS�SN� @�BDQS@HM�
DWSDMS�AX�TRHMF�SGD�"KDMC�ED@STQD�
�VGHBG� HR� RSHKK� OQDRDMS	�� ATS�MNV�XNT�
B@M� BQD@SD�SGNRD�L@QUDKKNTR�EHKKDC�
A@BJFQNTMCR�SG@S�BG@MFD� RLNNSGKX�
EQNL�NMD� BNKNTQ�SN�@MNSGDQ�� NQ�EQNL�
C@QJ�SN� KHFGS�� LTBG�LNQD� D@RHKX�

"NSG� Q@CH@K� @MC� KHMD@Q�EHKKR� @QD�
RTOONQSDC�� 2@CH@K� EHKKR� @QD� SGNRD�SG@S�
RS@QS�NEE�@R� @�BHQBKD�@MC� BG@MFD�
BNKNTQR� HM�@� RODBHEHDC� MTLADQ�NE�
RSDOR� Q@CH@SHMF�NTS�EQNL� HS�TMSHK� SGD�
DCFDR�NE�SGD�NAIDBS�@QD� QD@BGDC�� !MX�
RG@OD�L@X�G@UD� @� Q@CH@K� EHKK�� MNS�ITRS�
@�BHQBKD�� 4GD� BK@RRHB� DW@LOKD� HR� NE�@�
FQ@CT@KKX�RG@CDC� ROGDQD�VHSG� @�VGHSD�
GHFGKHFGS�VGDQD� @� AQHFGS� KHFGS� HR�
QDEKDBSHMF�NEE�HS�� )S�RHLTK@SDR� @�JHMC�NE�
�$�DEEDBS�� 4GD� BDMSQD�NE�SGD� Q@CH@K� EHKK�
B@M�AD� OK@BDC�@MXVGDQD�VHSGHM� SGD�
NAIDBS�� SGD� RS@QS�@MC� DMC� BNKNTQR� B@M�
AD� @MXSGHMF�XNT� KHJD� 
 �VGHSD�SN�AK@BJ��
FQDDM�SN� QDC�� XDKKNV�SN� NQ@MFD� 
 �@MC�
SGD� MTLADQ�NE�RSDOR� B@M� AD� @MXSGHMF�
EQNL���SN� ������� SGD� OQNFQ@L�
B@KBTK@SDR�SGD�BNKNTQR� QDPTHQDC�SN�
AKDMC�SGD� RS@QS�BNKNTQ� HMSN�SGD�DMC�
BNKNTQ�

,HMD@Q�EHKKR�B@M�AD� SHKSDC�SN�@MX�
@MFKD� HM� ����CDFQDD� RSDOR��!F@HM� SGD�
RS@QS�@MC�DMC� BNKNTQR�B@M�AD� @MX�NE�
XNTQ�BGNNRHMF�� @MC� SGD� MTLADQ�NE�
RSDOR� HR� ADSVDDM� ��@MC�������� "TS�
KHMD@Q�EHKKR�CNMgS�G@UD�BDMSQDR�� RN�XNT�
B@M�S�� ENQ�DW@LOKD�� @TSNL@SHB@KKX�
RHLTK@SD�SGD� DEEDBS�NE�KNNJHMF�CNVM�
NM� @� ADUDKKDC� SHKD� AX�G@UHMF�@� KHFGS�
RG@CDC� BDMSQD� ONHMS� �SGD� OD@J�NE�SGD�
SHKD	�FDSSHMF�C@QJDQ�CNVM� SGD�ENTQ�
SQH@MFTK@Q�RHCDR�� 4GHR�VNTKC� G@UD�SN�
AD�CNMD� HM�ENTQ�RSDOR�AX�CQ@VHMF�ENTQ�
INHMDC�SQH@MFKDR�SG@S�ENQL� @� RPT@QD�
@MC�SGDM� RG@CHMF�D@BG� NMD�
HMCHUHCT@KKX�

4GD�@ENQDLDMSHNMDC� "KDMC�
ED@STQD� G@R�SVN�TRDR�� &HQRSKX� HS�B@M�
AD� TRDC�SN� STQM� NMD� RHLOKD�NAIDBS

HMSN�@MNSGDQ�RHLOKD� NAIDBS�� TRHMF�@�
RODBHEHDC� MTLADQ�NE�RSDOR�� 4GD�
RS@QSHMF�@MC�DMCHMF�NAIDBSR�L@X�
BNMS@HM� @� CHEEDQDMS�MTLADQ�NE�BNMSQNK�
ONHMSR�� RN� HS�R� ODQEDBSKX�ONRRHAKD�SN�
STQM� @MX�RG@OD� HMSN� @MX�NSGDQ�RG@OD

 �@� RSQ@HFGS� KHMD� HMSN� @� BHQBKD�ENQ�
DW@LOKD�� "TS�SGHR� CNDRMgS�VNQJ�VHSG�
CQ@VHMFR�SG@S�@QD�BNLONRDC�NE�
RDUDQ@K� NAIDBSR� �FQNTOR�NQ�
fBNLONTMCg� NAIDBSR	�� NMKX�VHSG�
RHLOKD�NAIDBSR�
 �RHMFKD� NAIDBSR�
BQD@SDC�VHSG� SGD�0DM�� 2DBS@MFKD��
%KKHORD�� &QDDG@MC�NQ�'QHC�SNNKR�

!S�SGD� R@LD�SHLD�@R�BG@MFHMF�
RG@OD�� SGD� BNKNTQ�NE�SGD� EHQRS�NAIDBS�
B@M� AD� AKDMCDC� HMSN�SGD� BNKNTQ�NE�SGD�
RDBNMC�NAIDBS�� HM�LTBG�SGD� R@LD�
V@X�SG@S�SGD�FQ@CHDMS�EHKKR�VNQJ�
DWBDOS�SGHR�SHLD� HS� HR�D@BG�NAIDBS� HM�
SGD�SQ@MRENQL@SHNM� SG@S�S@JDR� NM�SGD�
MDWS�BNKNTQ� HM� SGD� AKDMC�

4N�GDKO�XNT� JDDO�DUDQXSGHMF� HM�
KHMD�SGDQD� HR�@� BTRSNLHR@AKD�FQHC� SG@S�
B@M� AD� fRM@OODCg� SN�� OKTR� RDUDQ@K�
ED@STQDR�SG@S�@KKNV�@� RDKDBSDC� FQNTO�
NE�NAIDBSR�SN� AD� @KHFMDC�VHSG�D@BG�
NSGDQ�� 4GDRD� BNLD� HM� G@MCX�ENQ�
BDMSQHMF�FQ@OGHBR� NQ�SDWS�ADSVDDM�SGD�
KDES�@MC� QHFGS�G@MC�L@QFHMR� NM� @�
ONRSDQ�� ENQ�DW@LOKD�� NQ�ENQ� K@XHMF�
NAIDBSR� DW@BSKX�NM�SNO�NE�D@BG�NSGDQ�

!�FQNTO�NE�NAIDBSR�B@M� AD�STQMDC�
HMSN�@� fBNLONTMCg� NAIDBS�� 4GHR�VHKK� AD�
TRDC�LNRS�NESDM� SN� BQD@SD� fGNKDR�� HM�
DWHRSHMF�NAIDBSR�

3@X�XNT� G@C� CQ@VM�
@�V@KK� NE�@� GNTRD�@R� @�
BNKNTQDC� QDBS@MFKD��
@MC�XNT� G@C� @KRN�
CQ@VM� @� RL@KK� BG@HQ�
SG@S�XNT�VNTKC� KHJD�SN�
AD� RDDM� SGQNTFG� @�
VHMCNV� HM� SGHR�V@KK�
/MD�V@X�VNTKC� AD�SN�
CQ@V�@�VGHSD� QDBS@MFKD�
ENQ�SGD�VHMCNV�@MC�
OK@BD� HS�NM� SGD�V@KK��
SGDM� OK@BD�SGD�BG@HQ�
NM� SGD�VGHSD� QDBS@MFKD�
)S�VNTKC� KNNJ� KHJD�XNT�
VDQD�UHDVHMF�SGD� BG@HQ�
SGQNTFG� @�VHMCNV�� "TS�
@� ADSSDQ�V@X�VNTKC� AD�SN�CQ@V�SGD�
VHMCNV�NM�SGD�V@KK�� FQNTO�SGD�
VHMCNV�@MC�SGD�V@KK� SNFDSGDQ�@MC�
L@JD�SGDL� @�BNLONTMC� NAIDBS�� 4GHR�
STQMR� SGD� QDBS@MFKD� ENQ�SGD�VHMCNV�
HMSN�@� QD@K� GNKD� HM�SGD�V@KK�� 3N�XNT�
B@M� MNV�OK@BD�SGD�V@KK� NM�SNO�NE�SGD�
BG@HQ�� @MC�SGD� BG@HQ�VHKK� AD�UHRHAKD�
SGQNTFG�SGD�VHMCNV�

# '+!0'�/**'.
3B@KHMF�� NQ� QDRHYHMF�� NAIDBSR�NQ�
FQNTOR� NE�NAIDBSR� B@M�AD�@BGHDUDC�
DHSGDQ�AX�BKHBJHMF�NM�SGD�3B@KHMF�SNNK�
@MC�CQ@FFHMF�BNMSQNK� ONHMSR�� NQ�AX�
CNTAKD� BKHBJHMF�NM�SGD�3B@KHMF�SNNK�
@MC� DMSDQHMF�ODQBDMS@FD�EHFTQDR�ENQ�8�
@MC� 9�CHQDBSHNMR�

!�MTLADQ�NE�NSGDQ�SNNKR� AQHMF�TO�
@� QDPTDRSDQ�VGDM� CNTAKD� BKHBJDC�� 4GD�
.TKK� 0NHMSDQ�SNNK� AQHMFR� TO�@M�/AIDBS�
0NRHSHNM� QDPTDRSDQ�SG@S�@KKNVR�@M

NAIDBS�SN� AD� ONRHSHNMDC�LNQD�
@BBTQ@SDKX�@MC�LNQD�PTHBJKX�SG@M� AX�
G@MC�� 4GD�:NNL�SNNK� AQHMFR�TO�@�
3BQDDM�3B@KD� &@BSNQ� QDPTDRSDQ�SG@S�
VHKK� S@JD� E@BSNQR�EQNL� ���ODQ�BDMS�
�����	� SN�����ODQ�BDMS� ����	��4GDRD�
@ANUD�SGQDD�ED@STQDR� @QD�@BST@KKX�
O@QS�NE�SGD� OQNFQ@L�� SGD� MDWS�ENTQ�
fCNTAKD
BKHBJDQRg� @QD� @BST@KKX� f4NNK�
'DMHDRg�� )�KK� S@KJ�@ANTS�'DMHDR� K@SDQ��
ATS�ENQ�SGD�LNLDMS�
HSgR� DMNTFG�SN� JMNV�
SG@S�VHSG� @� JMNVKDCFD�
NE�!2DWW�XNT�@QD� @AKD�
SN�DCHS�SGDRD�4NNK�
'DMHDR�� NQ�BQD@SD� MDV�
NMDR�SG@S�VNQJ�VHSG�
SGD�NSGDQ�SNNKR�

$NTAKD�BKHBJHMF�
SGD�-@QPTDD�SNNK� �SGD�
NMD�SG@S�FQNTOR�
NAIDBSR	� OTSR� TO�@�
QDPTDRSDQ�SG@S�@KKNVR�
XNT� SN�FQNTO�NAIDBSR�
@BBNQCHMF�SN�SGDHQ�
@SSQHATSDR�� &NQ�
HMRS@MBD�XNT� BNTKC�
FQNTO�@KK� NAIDBSR�SG@S�@QD� @�BDQS@HM�
BNKNTQ�� @KK� NAIDBSR�SG@S�@QD� BHQBKDR�� @HK�
NAIDBSR�SG@S�@QD� %03�EHKDR�� @KK� NAIDBSR�
SG@S�@QD�NE�@� BDQS@HM� RHYD�NQ�VHSGHM� SGD�
ANTMCR�NE�RODBHEHDC� BN
NQCHM@SDR����
4GHR� ED@STQD� GDKOR�DMNQLNTRKX�VGDM�
XNT�V@MS�SN�L@JD�VGNKDR@KD�BG@MFDR�
SN� SGD� @SSQHATSDR�NE�NAIDBSR�

$NTAKD� BKHBJHMF�SGD� 0DM�SNN�

4DWS�G@MCKHMF�HR�LTBG� HLOQNUDC�VHSG�
CHQDBS�#NLOTFQ@OGHB�RTOONQS�@MC�@�
RTOOKHDC�TSHKHSX�SG@S�VHKK�BNMUDQS�
!CNAD�4XOD���SN�#NLOTFQ@OGHB�
-@MX�MDV�ED@STQDR�@KKNV�XNT�SN�RDS�
SDWS�ITSR�SGD�V@X�XNT�V@MS�SGDL

QDRTKSR� HM� @� QDPTDRSDQ�@RJHMF�ENQ�SGD�
MTLADQ�NE�RHCDR�@MC�SGD� Q@CHTR�NE�
SGD�ONKXFNM�XNT�V@MS�SN� CQ@V�� %MSDQ
��@MC�XNT� FDS�@� ODMS@FNM�� ��ENQ�@�
GDW@FNM���� XNT� FDS�SGD� HCD@�

&NQ�SGD� %KKHORD�SNNK� XNT� @QD� @RJDC�
ENQ�VHCSG� @MC� GDHFGS�EHFTQDR�� LTBG�
PTHBJDQ�SG@M�CQ@FFHMF� HS�NTS�AX�G@MC��
&NQ�SGD� 2DBS@MFKD�SNNK� HS�R�VHCSG� @MC�
GDHFGS�� OKTR�@� Q@CHTR� O@Q@LDSDQ�ENQ�
CQ@VHMF�ANWDR�VHSG� QNTMCDC�BNQMDQR�

/MD�SNNK� )gUD� MNS�LDMSHNMDC�XDS�
HR� SGD�4DWS�SNNK�� 4GHR� G@R�G@C�L@INQ�
BG@MFDR�L@CD�SN� HS�RHMBD�UDQRHNM� ��
)S�MNV�CHQDBSKX�RTOONQSR�
#NLOTFQ@OGHB�SXODE@BDR�� OKTR

SGDQDgR� HMCHQDBS�RTOONQS�ENQ�!CNAD�
4XOD���SXODE@BDR� HM�SGD� ENQL�NE�SGD�
&NMS-@M@FDQ�TSHKHSX�SG@S�BNMUDQSR�
SGDRD�SN�#NLOTFQ@OGHB�

4GD�3TOOKDLDMS�-@MT@K� R@XR�
SG@S�,HE H7M���� �B@M� TRD� RS@MC@QC�
7NQJADMBG���#NLOTFQ@OGHB�
SXODE@BDR�@R�VDKK� @R�SGD� d'NKC� $HRJe�
JHMC�� @R�TRDC�AX�,7=;/;JJ;H�%%�@MC�
,HE,7=;�

3ODBH@K�DEEDBSR�B@M�AD�BQD@SDC�D@RHKX�
@MC�PTHBJKX��(DQD�SGD�$HRSNQS�@MC�
2NS@SD�SNNKR�G@UD�ADDM�TRDC�SN�FHUD�
SGD�KNFN�RNLD�ODQRODBSHUD

#@M� HS�� AX�FNKKX�� )�VHRG� SGDXgC� SDKK�
LD�GNV�� 4GDQD� @QD� MN� HMRSQTBSHNMR�
BNMBDQMHMF�SGHR� HM�SGD�L@MT@K�� @MC�
)gUD�E@EEDC� @ANTS�TMSHK� AKTD� HM� SGD�
E@BD�SQXHMF�SN�FDS� HS�SN�TRD�SGD�
#NLOTFQ@OGHB�SXODE@BDR� RTOOKHDC�
VHSG�7NQJADMBG� ��� )� DUDMST@KHX�
L@M@FDC�SN�FDS�,HE H7M�SN�
QDBNFMHRD�@MC� TRD�#'4HLDR�AX�
@RRHFMHMF�SGD� KNFHB@K� CDUHBD�#'&NMSR��
SN� f&NMSR�?"TKKDS?/TSKHMDRg�� QDi
HMRS@KKHMF�SGD� OQNFQ@L� @MC� QTMMHMF�
,HE H7MVR�#'?5OC@SD�OQNFQ@L�� ATS�
MN�V@X�VNTKC� HS� KDS�LD�FDS�@S�
#'4QHTLUHQ@SD�NQ�,DSSDQ'NSGHB�

3SHKK�� HS�VNQJR�VHSG� SGD�'NKC� $HRJ�
JHMC�/+�� @MC�LNRS�ODNOKD�VHKK� AD�
TRHMF�@� K@QFD� KHAQ@QX�NE�SGDRD� RN� )�
FTDRR� HSgR� MNS�SNN�LTBG�NE�@� OQNAKDL�
QHFGS� MNV�� $DEHMHSDKX�RNLDSGHMF�'NKC�
$HRJ�MDDCR�SN� RNQS�NTS�SGNTFG�

4GD�4DWS� QDPTDRSDQ� HR�LTBG�
DMG@MBDC�� 4Q@BJHMF�@MC� +DQMHMF�
CHRS@MBDR�B@M� AD� RODBHEHDC�� @R� HM�
UDQRHNM� ��� ATS� MDV�SN�UDQRHNM��� HR�
,HMD�3O@BHMF�� 3GD@Q�� 8�@MC�9�"NKC��
@MC�!RODBS�2@SHN�

&NQ�SGD� KHED� NE�LD� )� B@MgS�FDS�SGD�
@TSNL@SHB� +DQMHMF�ED@STQD�SN�VNQJ�
 �
MNS�DUDM�VHSG� SGD�'NKC� $HRJ�
#NLOTFQ@OGHB�SXODE@BDR�VGHBG� @QD�
RTOONRDC�SN�BNMS@HM�BNQQDBS�JDQMHMF�
HMENQL@SHNM�� /M�NQ�/EE�� HS�RDDLR�SN�
L@JD� MN�CHEEDQDMBD�� HMRSD@C� )� G@UD�SN�
DMSDQ�@� MDF@SHUD�4Q@BJHMF�CHRS@MBD�

4GD�@CCHSHNM�NE�,HMD�3O@BHMF�L@X�
FHUD�XNT� @�BKTD� SG@S�,HE H7M�MNV�
@KKNVR�XNT�SN�SXOD�SDWS�CHQDBSKX�NM�SN�
SGD�O@FD�
 �VGDM�XNT� OQDRR�SGD�
2DSTQM� JDX�SGD�BTQRNQ� HR�LNUDC�SN�
SGD� RS@QS�NE�SGD� MDWS� KHMD�� CHQDBSKX�
TMCDQMD@SG�SGD� RS@QS�NE�SGD�SDWS�
@ANUD�� CHRS@MBDC�EQNL�SGD� KHMD� @ANUD
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-INE�4PACING�AMOUNT
� SPECIFIED�
EITHER�AS� A�PERCENTAGE�OR�AN�ACTUAL�
MEASUREMENT�IN� INCHES
� CENTIMETRES�
OR�PICAS�AND�POINTS�

&IGHT�SIZES�OF�TEXT�FROM���PT�TO�
���PT�ARE�AVAILABLE�ON�BUTTONS
� OR�
YOU�CAN�ENTER�A�CUSTOM�POINT�SIZE�
INTO�A�GADGET
� UP�TO� L
���P T
�WHICH�
IS�TWICE�THE�MAXIMUM�SIZE� IN�
�(%����4

� -� k
]!AJP�

b 3 IG H T�
2 F ��USH�

5EXT� 5O� *� T T

2 3EVERSE� 	URVE�
5EXT� 4TONDOFT

*� f � ^ � � �� *

5EXT�CAN�BE�QUICKLY�ALIGNED�WITH�ANY�
CURVE
�NO�MATTER�HOW�WIGGIY

4HEAR�IS�ENTERED� IN�DEGREES
�����
TO���� IN�����DEGREE�STEPS
�THE�EFFECT�
OF�THIS�BEING�TO�SLOPE�TEXT�BACKWARDS�
OR�FORWARDS�� *F�YOU�NEED�TO�SHEAR�TO�A�
GREATER�ANGLE�THAN�THIS�	UNLIKELY
�THEN�
YOU�CAN�USE�THE�%ISTORT�TOOL
�WHICH�
WILL�SHEAR�VERTICALLY�AS�WELL� AS�
HORIZONTALLY��5HE�%ISTORT�TOOL�WILL� ALSO�
ENABLE�YOU�TO� iBENDj� OBJECTS�OR�
GROUPS�OF�OBJECTS
� AND�ALTER�THEIR�
PERSPECTIVE�

9�AND�:�#OLD�AFFECT�THE�HORIZONTAL�
AND�VERTICAL�STROKES�OF�CHARACTERS��"�
ZERO�PERCENTAGE� IS�THE� NORMAL�
TYPEFACE
� ����PER�CENT�IS�SIMILAR�TO�
THE�NORMAL� BOLDED�TYPEFACE
� �����PER�
CENT�WOULD� APPROXIMATE�A� iLIGHTj�
VERSION�OF�THE�TYPEFACE��5HE�OVERALL�
SIZE�OF�THE�CHARACTERS�DOES�NOT�
CHANGE
�JUST�THE�THICKNESSES�OF�THE�
STROKES�� *jVE�FOUND�THAT� IT�WORKS�FINE�
WITH�COMMERCIAL�$OMPUGRAPHIC�FACES�
LIKE�THOSE�SUPPLIED�WITH��(%�����AND�
THOSE� IN�THE�0UTLINE�'ONTS�PACK
� BUT�
*jVE� HAD�NO�SUCCESS�HERE�WITH�THE�
SCORES�OF�1%�FACES�THAT�HAVE�BEEN�
CONVERTED�TO�$OMPUGRAPHIC�FROM�
"DOBE�5YPE���

"SPECT�3ATIO�AFFECTS�THE�WIDTH�OF�
CHARACTERS
� SO�A�FIGURE�OF����PER�CENT�
WOULD� RESULT�IN�CHARACTERS�THAT�ARE�
HALF�AS�WIDE�AS�NORMAL�

5HE�OLD� �(%�(�-�i �PDFONTj�
TYPEFACES�ARE�STILL� SUPPORTED�SHOULD�
YOU� REQUIRE�TO�USE�THEM�	5IMES�AND�
5RIUMVIRATE�1%RAW�TYPEFACES�ARE�THE�
ONLY�TWO�TYPEFACES�THAT�COME�WITH�
THE�PACKAGE

� AND�EVERYTHING�IN�THE�
5EXT�REQUESTER�WORKS�WITH�THEM�
EXCEPT�FOR�9�AND�:�#OLDING�

5O�BEGIN�WITH
� TEXT�TYPED�WITH�ONE�
USE�OF�THE�5EXT�TOOL� 	THAT�IS
� UNTIL�YOU�
HIT�THE�/ULL�1OINTER�TOOL
� IS�SEEN�AS�A�
SINGLE�OBJECT
� EVEN� IF�IT�IS�SPREAD�OVER�
A�NUMBER�OF�LINES��5HIS�OBJECT�CAN�BE

MANIPULATED� IN�THE�SAME�WAYS�AS�
ANY�OTHER�OBJECT�� 4HOULD�YOU�WANT�TO�
JUSTIFY�SOME� LINES�OF�TEXT
� A�SPECIAL�
MENU� ITEM�WILL� SPLIT�THE�OBJECT� INTO�
ONE�OBJECT�PER�LINE�OF�TEXT
� AND�THE�
"LIGN�FACILITY�CAN�BE�USED�TO� LEFT
� RIGHT�
OR�CENTRE�JUSTIFY��"NOTHER�MENU� ITEM�
WILL� COMPLETELY�UNGROUP�THE�TEXT�� �
5EXT��� �(RAPHIC�AS�THE�MENU� ITEM�
CALLS� IT�� �ALLOWING�YOU�ACCESS�TO�EACH�

AND�EVERY�CONTROL�
POINT�OF�EVERY�
INDIVIDUAL�CHARACTER�

!/"�*�$"+&"0
8HAT�MAKES��(%�(�-

C4@� REALLY�SPECIAL� ARE�
THE�(ENIES�� 'OR�THESE�
TO�WORK�YOU�NEED�
"3EXX�	WHICH�COMES�
FREE�WITH�8ORKBENCH�
�
� INSTALLED� AND�
RUNNING�

.ORE�THAN�HALF�
OF�THE�4UPPLEMENT�
.ANUAL� 	ABOUT����
PAGES�OF�IT
�DETAILS�

THE�"3EXX�COMMANDS�AND�THE�
'UNCTION�AND�5OOL�(ENIES��0VER����
'UNCTION�(ENIES� ARE�PROVIDED
�WHICH�
DO�JOBS�AS�MUNDANE�AS�COPYING�AND�
DELETING�A� RANGE�OF�PAGES
�THROUGH�
USEFUL�JOBS� LIKE�CONVERTING�COLOURS�TO�
SHADES�OF�GREY
�UP�TO� INCREDIBLY�
POWERFUL�THINGS� LIKE�DRAWING�FLOWERd
LIKE�OBJECTS�AND�PLOTTING

5HE�(ENIES�ARE�A�WONDERFUL�
INVENTION
�THEREjS�EVEN�ONE�THAT�
ENABLES�TEXT�FILES�TO�BE�IMPORTED� INTO�
A� RECTANGULAR�REGION
�MAKING�IT�
EASIER�TO�SET�AND�MANIPULATE�
PARAGRAPHS�OF�TEX T�FOR�THINGS�LIKE�
PUBLICITY�LEAFLETS

MATHEMATICAL�FUNCTIONS�
4ETS�OF�OFTEN�USED�OBJECT�

ATTRIBUTES�CAN�BE�TURNED� INTO�4TYLE�
5AGS
�ENABLING�YOU�TO�CREATE�OTHER�
OBJECTS�QUICKLY�IN�THE�SAME�STYLE�� �
WITH�THE�SAME�FILL�COLOUR�AND� LINE�
COLOUR
� LINE�JOIN
� LINE�PATTERN�AND� LINE�
WEIGHT�

:OU�MAY�HAVE�USED� PROGRAMS�
THAT�HAVE� i"3EXX�PORTSj� BEFORE��:OU�
MIGHT�HAVE� LOOKED�AT�THE�
DOCUMENTATION�FOR�THE�"3EXX�
COMMANDS�AND�THOUGHT� �4OD�THAT�FOR�
A�GAME�OF�SOLDIERSl ��:OU�MAY�HAVE�
USED� PROGRAMS�THAT�COME�WITH�A�FEW

"3EXX�SCRIPTS�SUPPLIED� ATTACHED�TO�
FUNCTION� KEYS�� #UT�(OLD�%ISKjS�
(ENIES
� ALTHOUGH�THEY�ARE�JUST�"3EXX�
SCRIPTS
� ARE� LIKE� NOTHING�YOU�HAVE�
SEEN�BEFORE�

(ENIE�SELECTION� IS�CARRIED�OUT�VIA�
A�NORMAL�FILE� REQUESTER�WHICH� LISTS�ALL�
THE�(ENIES�AVAILABLE��"N�"BOUT�
BUTTON�WILL�TELL�YOU�MORE�ABOUT�THE�
SELECTED�(ENIE�	ACTUALLY�IT jS�THE�FIRST�
iCOMMENT� LINEj� OF�THE�SCRIPT
�AND�
AFTER�EXECUTING�A�(ENIE�YOU�WILL�GET�
EITHER�ANOTHER�REQUESTER�ASKING�YOU�
TO�SPECIFY�MORE�DETAILS� 	LINE�WEIGHTS
�
COLOURS�AND�SO�ON
�OR�PROMPTS�ALONG�
THE�TITLE�BAR�ASKING�YOU�TO�DO�SOME�
ACTION� LIKE�CLICK�ON�AN�OBJECT�

5HE�SYSTEM� INTEGRATES�SO�
SEAMLESSLY�THAT� IF�YOU�DIDNjT �KNOW�IT�
WAS�AN�"3EXX�SCRIPT
�YOU�D�THINK� IT�
WAS�JUST�ANOTHER��(%�(�-�FEATURE�

5HEREjS�EVEN�A�(ENIE�&DITOR�BUILT�
INTO��(%�(�-�	NOT�A�SEPARATE�
PROGRAM
�WHICH� IS�BASICALLY�A�VERY�
SIMPLE�TEXT�EDITOR��:OU�CAN�EDIT�
EXISTING�(ENIES
� OR�CREATE�NEW�ONES��
#UT�YOUj LL� NEED�TO� LEARN�ABOUT�"3EXX�
AND��(%�(�-5)�"3EXX�COMMANDS�FIRST�
OF�COURSE�� *T�ISNjT �THAT�DIFFICULT�� *TjS�
EASIER�THAN� PROGRAMMING�IN� #"4*$��
5HE�BEST�WAY�TO� LEARN� IS�PROBABLY�TO�
STUDY�THE�SUPPLIED�(ENIES�AND�THEN�
ALTER�THEM�SLIGHTLY�TO�SEE�WHAT�
HAPPENS
� BUT�A�GOOD�BOOK�ON�"3EXX�
WOULDNjT �GO�AMISS�

-IKE� ITS�SISTER�%51�PROGRAM

�(%�(�-�C�DEMANDS�
HEFTY�SYSTEM�
REQUIREMENTS�� �A�HARD�
DRIVE�AND�AT� LEAST��.B�
OF�MEMORY��5O�ACTIVATE�
THE� iHOTLINKj� TO�
�(%�����C�� �WHICH�
MEANS�YOU�CAN�SEND�
CLIPS�FROM��(%�����
STRAIGHT�TO��(%�(�-�FOR�
EDITING
� AND�THEN�BACK�
TO��(%�����AGAIN�� �
BOTH�PROGRAMS�MUST�
BE�UP�AND� RUNNING
�
MEANING��.B�
MINIMUM�

5O�THOSE�WHO�
CANjT �AFFORD� IT�THIS�MIGHT�APPEAR�TO�BE�
A�BIT�OF�AN� iELITISTj� ATTITUDE
� BUT�
ANYONE�WHO�OWNS�A�HARD�DRIVE�WILL�
TELL�YOU�WHAT�A�WORLD�OF�A�DIFFERENCE�
IT�MAKES�� *TjS� NOT�SO�MUCH�THE�
GREATER�SPEED�AND�STORAGE�CAPACITY
�
ALTHOUGH�THESE�ARE� IMPORTANT�OF�
COURSE
� IT jS�FIRST�AND�FOREMOST�THE�
FACT�THAT�ALL�THE� iSYSTEMj�FILES�WHICH�
ALMOST�EVERY�PIECE�OF�"MIGA�SOFTWARE�
REQUIRES�ARE�EASILY�AVAILABLE�ON�THE�
ONE� iVOLUMEj�� �NO�MORE�MAKING�UP�
BOOTABLE�DISKS�THAT�DONjT �WORK�
PROPERLY�BECAUSE�YOU�	OR�THE�
INSTALLATION� PROGRAM
�FORGOT�TO�COPY�
AN� IMPORTANT�FILE� INTO�THE�CORRECT�
DIRECTORY�

5HE�MEMORY�REQUIREMENTS�ARE�SO�
HIGH�BECAUSE�THE�PROGRAM� IS�DOING�
JOBS�THAT�REQUIRE� LOTS�OF�MEMORY��
8HETHER�YOU�CAN�AFFORD� IT�OR�NOT
�YOU�
CANjT �F IT�A�QUART�INTO�A�PINT�POT�� *TjS�A

WOSSNAME
� THAT��'ACT�OF�SOMETHING��
-IFE�

/O�PROGRAM� IS�EVER�PERFECT
�THERE�
ARE�ALWAYS�BUGS�AND� ROOM�FOR�
IMPROVEMENT
� BUT��(%�(�-�C4@�
PROVIDES�EXCEPTIONAL� POWER�
COMBINED�WITH�QUALITY�OUTPUT�AT�AN�
EXTREMELY�ATTRACTIVE�PRICE
� ESPECIALLY�
CONSIDERING�A�WHOLE�DISK�OF�
STRUCTURED�ART�IS�THROWN� IN�FREE�OF�
CHARGE�� ��
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&ASE�OF�6SE� n �n �n �n �0
4TRUCTURED�DRAWING�TAKES�A�WHILE�TO�GET�
USED�TO
� BUT�ONCE�YOU�GET�THE�HANG�OF�IT
�
1RO%RAW�IS�NOT�DIFFICULT�TO�MASTER�

'EATURES� n �n �n �n �0
/EEDS�TO�SUPPORT�THE� *''�%3�%�STRUCTURED�
DRAWING�FORMAT��1LUS� IT�DESPERATELY�NEEDS�
EITHER�ON�SCREEN�SUPPORT�FOR�&NCAPSULATED�
1OST4CRIPT�FILES�OR�THE�ABILITY�TO�CONVERT�
&14�FORMAT�TO�$LIP�FORMAT�

4PEED� n �n n 0 0
*� GUESS� ITjS�GOING�AS�FAST�AS� IT�CAN
� AND�
THERE�ARE�SEVERAL�OPTIONS�TO�SPEED�THINGS�
ALONG
� BUT�TO�BE�USED�PRODUCTIVELY�
STRUCTURED�DRAWING�PACKAGES�REALLY�NEED�A�
FASTER�PROCESSOR�THAN�THE�STANDARD�������
CHIP�

%OCUMENTATION� n �n �n �0�0
5HE�MANUALS�ARE�SHORT
� EASY�TO�READ�AND�
CONTAIN�PLENTY�OF�PICTURES�AND�STEP�BY�STEP�
INSTRUCTIONS��$OULD�DO�WITH�A�TUTORIAL�ON�
HOW�TO�WRITE�YOUR�OWN�(ENIES�

1RICE�7ALUE� n �n �n �n �0
"T�ABOUT�THE�SAME�PRICE�AS�A�GOOD�WORD�
PROCESSOR
�1RO%RAW�HAS�ENOUGH�POWERFUL�
FEATURES�

,P?L;FF� L;NCHA� X �X �X �X �I
1OUNDS�PER�FEATURE
� THE�BEST�"MIGA�
STRUCTURED�DRAWING�PACKAGE�� #UT�TO�HOLD�
ITS�HEAD�UP�IN�THE�DESKTOP�PUBLISHING�
WORLD� IT�DESPERATELY�NEEDS�ON�SCREEN� &14�
SUPPORT�� &VEN�A�BITMAPPED� REPRESENTATION�
WOULD�BE�BETTER�THAN�AN�EMPTY�SQUARE�
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OF�THE� ��� iBANK�� POSITIONS� 	NUMBERED�
� � � � 
 �

*N� BANK�POSITION���THE�GUITAR�
CONTROL�WILL�GENERATE� PROGRAM�CHANGE�
MESSAGES�NUMBERED������ IN� BANK�
POSITION� ��MESSAGES�������ARE�
PRODUCED�AND�SO�ON��5HIS�MEANS�THAT�
UNLESS�YOU�WANT�TO�WALK�OVER�TO�YOUR�
RACK�TO�CHANGE�THE�BANK�SETTING�YOU�
ARE� LIMITED�TO�GENERATING�A� RANGE�OF�
JUST�TEN� PROGRAM�CHANGE�NUMBERS�

*N�THE�PAST�THIS�WOULD�HAVE�BEEN�
A�PAIN�BUT�NOWADAYS
� PROVIDING�THE�
EQUIPMENT�YOU�WANT�TO�CONTROL� HAS� A�
USER�DEFINABLE�PROGRAM�CHANGE�TABLE
�
IT�S�NOT�SO�MUCH�OF�A� LIMITATION�
	UNLESS�YOU�ARE�GOING�TO�NEED�TO�
SWITCH� BETWEEN�MORE�THAN�TEN�
DIFFERENT�TYPES�OF�EFFECT
�

"S�WELL� AS�JUST�PATCH�SELECTION
�
IT�S� ALSO� POSSIBLE�TO�USE�THE�
%ATACASTER� IN�CONJUNCTION�WITH� OTHER�
.*%*� CONTROL� UNITS�AND�THE�ONLY�REAL

��69�9-)3�;14-�
+65;963B��;0-�/<1;)91:;�
5--,:�)�<51;�;0);�1:�
+65=-51-5;�;6�<:-�

DRAWBACK�TO�ALL� THIS�.*%*�
CONTROLLABILITY�MAGIC� IS�THE�PRICE�� �THE�
%ATACASTER�COSTS�_����	INCLUDING�
7"5
�� /EVERTHELESS� IT�IS�A�USEFUL�
GADGET�AND�COULD�BE�WORTH� ITS�WEIGHT�
IN�GOLD� IF�YOU�NEED�THIS�SORT�OF�
REMOTE�CONTROL�CAPABILITY�MOUNTED�
DIRECTLY�ON�TO�THE�GUITAR�ITSELF�� 	:OU�
CAN�GET�FURTHER�INFORMATION�ON�THE�
%ATACASTER�FROM�%IXIES�.USIC�ON�
�����������
�

 ,+1/,)��6�1,"
.OST�GUITARISTS�HOWEVER�TEND�TO�GO�
FOR�THE�FOOT�PEDAL� STYLE�CONTROLLERS�
AND�ONE�OF�THE�MOST�POPULAR�CURRENT�
MODELS� IS�THE�#OSS�'$����SIX�PEDAL�
FOOT�CONTROLLER�BOARD��5HE�'$����HAS�
SIX�FOOT�CONTROLS�AND�FOUR�CONTROL�
EXCHANGE�JACK�SOCKETS�WHICH�CAN�BE�
USED�TO�SENSE�THE�STATE�OF�A�NUMBER�
OF�EXTERNAL� PEDALS�OR�SWITCHES�AND�
THEN�GENERATE�AND�TRANSMIT�THE�
APPROPRIATE�.*%*� CONTROLLER�
MESSAGES�

4OCKETS�FOR�TWO�EXTERNAL�
EXPRESSION�PEDALS�AND�TWO�FOOT��
SWITCHES�ARE�AVAILABLE�AND�THIS�
ENABLES�.*%*�VOLUME� INFORMATION�
	CONTINUOUS�CONTROLLER���
�AND�
GENERAL� PURPOSE�CONTINUAL� CONTROLLER�
	���
�MESSAGES�TO�BE�ADDED�TO�THE�
.*%*�OUTPUT�STREAM��5HE�TWO�SWITCH�
TYPE�CONTROLLER�MESSAGES�ARE�
IMPLEMENTED�AS�THE�HOLD�CONTROLLER�
����AND�A�GENERAL� PURPOSE�����
CONTROLLER�	RECOMMENDED� '$����ADDd
ON�PEDALS�ARE�THE�3OLAND� &7��AND�
THE�#OSS�&7��
�

"�CONTROLLER�BOARD�SUCH�AS�THE

CONTROLLABLE
��5HIS�MIGHT�BE�DONE�AS�
PART�OF�AN�"MIGA�BASED�SEQUENCER�
SET�UP�BY�EMBEDDING�THE�CONTROL� DATA�
IN�THE�SONG�SEQUENCES�THEMSELVES�
OR�IT�MIGHT�BE�ACHIEVED�BY�ADDING�
REAL�TIME�CONTROL� USING�A�DEVICE�WHICH�
CAN�GENERATE�.*%*� CONTROL�
INFORMATION�

/"�)
1&*"� ,+1/,)
'OR�REAL�TIME�CONTROL
�THE�GUITARIST�
NEEDS�A� UNIT�THAT�IS�CONVENIENT�TO�
USE�� �REMEMBER�HERE�THAT
� UNLIKE�
KEYBOARD�PLAYERS
� A�GUITARIST�S�HANDS�
ARE�USUALLY�FULLY�OCCUPIED�ALL�THE�
TIME�� .ANY�GUITARISTS�ALSO� PLAY�
STANDING�UP��5HERE�ARE�QUITE� A�FEW�
ADD�ON�FOOT�PEDALS
� SUCH�AS�THE�
%IGITECH�1%4����
�THAT�CAN�SEND�THE�
APPROPRIATE� PROGRAM�CHANGE

MESSAGES�AND�THERE�ARE�ALSO� UNITS�
DESIGNED�WITH�THE�GUITARIST�ESPECIALLY�
IN�MIND�

1%"�!�1� �01"/
0NE�SUCH�DEVICE
� CALLED� THE�
%ATACASTER�%$5����%$3�����UNIT
�
COMES�FROM�THE�64�BASED�-AKE�
#UTLER�4OUND�$OMPANY�� *T�ENABLES�
YOU�TO�SEND�.*%*� PROGRAM�CHANGE�
COMMANDS�BY�USING�A�TEN� POSITION�
SWITCH�WHICH� IS�ACTUALLY�MOUNTED�
ONTO�THE�GUITAR� ITSELF�

5HE�%$3����
�THE�GUTS�OF�THE�
DEVICE
� IS�A��6� RACK�MOUNTING�UNIT�
WHICH�CONTROL�WISE� IS�A� PRETTY�SIMPLE�
AFFAIR���� THE�BACK�PANEL� HAS�THE�
POWER�CONNECTOR�AND�A�SINGLE�.*%*��
065�TERMINAL
�THE�FRONT�PANEL� HAS�THE�
ROTARY�CLICK�DIAI� BANK�AND�CHANNEL�
SWITCHES
� THE� INSTRUMENT�SOCKETS�
AND�AN�EXTRA� INPUT�TERMINAL� 	FOR�
SPECIALISED�WIRELESS�LINK�USE
�

"T�THE�GUITAR�END�YOU�VE�GO�TO�
MOUNT�THE�%$5���
� THE�TEN�WAY�
CONTROL� POT
� ON�TO�THE�GUITAR��5HE�
%$5���� IS�ONLY�A� LITTLE� LARGER�THAN�A�
NORMAL�VOLUME�TONE�POT�AND�WILL�
FIT� INTO�MOST�EXISTING�CONTROL�
AREAS�QUITE�EASILY�

:OU�COULD
� FOR�EXAMPLE
�
REWIRE�A�4TRAT�STYLE�GUITAR�TO�A�

MASTER�VOLUME�MASTER�TONE�
CONFIGURATION�AND�THEN� PUT�THE�%$5��
��� IN�THE�UNUSED�TONE�POSITION��5HE�
ALTERNATIVE� IS�TO�FIT�THE�%$5����AS�A�
SEPARATE�CONTROL� AND�HERE
� UNLESS�
YOU� KNOW�WHAT�YOU�RE�DOING
� THE�BEST�
IDEA� IS�TO�HAVE� IT�FITTED�
PROFESSIONALLY�

5HE� LINK�BETWEEN�THE�GUITAR�AND�
THE�%$3�����UNIT� IS�VIA�A�SPECIAL�
%ATACASTER�STEREO�CABLE��5HE�BENEFIT�
OF�THIS� ARRANGEMENT�IS�THAT�ONLY�ONE�
LEAD� IS�NEEDED� BETWEEN� THE�GUITAR�
AND�THE�%$3�����UNIT��5HIS� LEAD�
CARRIES�THE�AUDIO�SIGNAL
� THE�POWER�
FOR�THE�%$5����SWITCH�AND�THE�
SIGNALS� USED�TO�TRIGGER�THE�MAIN� %$3��
����UNIT�

8HEN�YOU�CHANGE�THE�SWITCH�
POSITION�ON�THE�%$5����THE�MAIN�
%$3�����UNIT�IS�TRIGGERED� AND�THAT� IN�
TURN�GENERATES�THE�APPROPRIATE�.*%*�
PROGRAM�CHANGE�MESSAGE�

5HE�%ATACASTER�IS�CERTAINLY�
SIMPLE�TO�USE����YOU� SET�THE�CHANNEL�
ON�THE�MAIN� UNIT�AND�THEN� SELECT�ONE

$ASIO�.(������ �4EEK�AND�YOU�WILL�
FIND����SECOND�HAND�GUITARS� LIKE�THIS�
ONE�AT�AMAZINGLY�CHEAP�PRICES

'$����CAN�THEREFORE�ALLOW�THE�
GUITARIST�TO�SELECT�PARTICULAR�SETTINGS�
OR� iPROGRAMS�� REMOTELY�WITHOUT�THE�
NEED�TO�MAKE�MANUAL�CHANGES�TO�THE�
FRONT�PANEL� CONTROLS�OF�THEIR�.*%*�
EQUIPMENT��4OME�.*%*� UNITS�HAVE�
PERMANENTLY�FIXED
� PRE�PROGRAMMED
�
PROGRAM�CHANGE�RELATIONSHIPS
� SO�
THAT�SENDING�A� PROGRAM�CHANGE�����
MESSAGE
� FOR�EXAMPLE
�WILL� ALWAYS�
SELECT�A�PARTICULAR�SETTING�

0THER�UNITS�EMPLOY�SOMEWHAT�
MORE�FLEXIBLE�ARRANGEMENTS�BASED�ON�
THE�USE�OF�USER�DEFINABLE
� INTERNALLY�
MEMORISED�TABLES��5HE�BENEFIT�OF�
THIS� LATTER�ARRANGEMENT�IS�THAT�THE�
USER�CAN�NOT�ONLY�DEFINE�THE� RESULT�OF�
A� PARTICULAR�PROGRAM�CHANGE�
COMMAND
� BUT�ALSO�EDIT�SUCH�TABLES�
IF�IT�BECOMES�NECESSARY�TO�DO�SO�
5HE�REASON� *�VE�MENTIONED�THIS� IS�
THAT�WHEN�YOU�RE�USING�A�CONTROLLER�
LIKE�THE�'$���� IT� IS�OFTEN�CONVENIENT�
TO�ARRANGE�TO� USE�SETS�OF�PROGRAM�
CHANGE�VALUES�THAT�ARE�NUMERICALLY�
CLOSE�TO�ONE�ANOTHER��0BVIOUSLY�THIS�
IS� NOT�NECESSARILY�POSSIBLE�WHEN�THE�
UNIT�THAT�YOU�ARE�CONTROLLING�USES�
FIXED�PROGRAM�CHANGE�
CORRESPONDENCES�

5HE�'$����COSTS�_����	INCLUDING�
7"5
�� *T� IS�BOTH�WELL�MADE�AND�
COMPETITIVELY�PRICED�AND�AS�A�
DEDICATED�FOOT�CONTROLLER�IT�DOES�AS�
GOOD�A�JOB�AS�MANY�OF�THE�MORE�
EXPENSIVE�UNITS�CURRENTLY�ON�THE�
MARKET�� 	'OR�MORE�DETAILS�ON�THE�'$��
���GIVE�3OLAND� 	6,
�A�CALL�ON������
������
�

�1�1%"��*&$��"+!
*F�YOU�ARE�CHOOSING�A�SEQUENCER�FOR�
USE�ONLY�WITH� A�.*%*�GUITAR�THEN� IT�IS�
WORTH� REMEMBERING�THAT�NOT�ALL�
SEQUENCERS�ARE�EQUALLY�CONVENIENT�
WHEN� IT�COMES�TO�PARTICULAR�TYPES�OF�
EVENT�EDITING��4EQUENCERS�WHICH�
OFFER�CONTROLLER�THINNING
� SPLITTING�AND�
STRIPPING�FACILITIES�ARE�PARTICULARLY�
USEFUL�TO�HAVE�AROUND�	%R5�S�,$4�
AND�1ASSPORT�S�.ASTER�5RACKS�1RO�
ARE�TWO�OF�THE�HEAVYWEIGHT�
SEQUENCERS�THAT�HAVE�PROVED�THEIR�
WORTH� IN�THESE�AREAS
�

 ),0&+$�1%,2$%10
"LTHOUGH� *�VE�NOT�EXPERIENCED�TOO�
MANY�PROBLEMS�WITH�THE�.*%*�GUITARS�
THAT� *�VE�USED
� IT�S�ONLY�FAIR�TO�POINT�
OUT�THAT�OVER�THE�YEARS� *�VE�HEARD�
MORE�THAN�A�FEW�.*%*�GUITAR�RELATED�
HORROR�STORIES�

*T�IS� ALWAYS�DIFFICULT�TO�TELL�
WHETHER�SNAGS�ARISE�BECAUSE�OF�REAL�
HARDWARE�OR�SOFTWARE�FAULTS
�
INCOMPATIBILITIES�BETWEEN�PARTICULAR�
COMBINATIONS�OF�EQUIPMENT�OR�
WHETHER�THEY�ARE�JUST�THE� RESULT�OF�
THE�MISFORTUNES�OF�A�USER�WHO� IS�NEW�
TO�.*%*��"S�ALWAYS� IT�IS� USUALLY�EASIER�
TO�ERR�ON�THE�SIDE�OF�PESSIMISM�AND�
ALTHOUGH� NOT�ALWAYS�EASY�TO�ARRANGE
�
THAT�IDEALLY�MEANS�TRYING�THE�"MIGA�
SEQUENCING�SOFTWARE�WITH�THE�ACTUAL�
.*%*�GUITAR�THAT�YOU�WILL� BE�USING�

5HE�$ASIO�1(�����%IGITAL�
(UITAR�CAN�ALSO�BE�PICKED�UP�
AS�A�BARGAIN�SECOND�HAND� IF�
YOU�RE�PREPARED�TO�SHOP�
AROUND
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4 EATHER�FORECASTERS�
HAD�ALWAYS�BELIEVED�
THAT�THEY�COULD�
REPRESENT�THE�WORLDjS�

WEATHER�USING�A�COMPLEX�
MATHEMATICAL�MODEL
�JUST�AS�
ASTRONOMERS�COULD�USE�MATHS�TO�
PREDICT�THE�POSITIONS�OF�THE�PLANETS��
8HEN�THE�FIRST�COMPUTERS�APPEARED�
IN�THE���S�AND���S�THE�FORECASTERS�
HOPED�THAT�THE�NEW�MACHINES�WOULD�
BE�ABLE�TO�PERFORM�THE�MULTITUDINOUS�
CALCULATIONS�NEEDED�TO� RUN�THEIR�
WEATHER�MODELS��8ITH�POLITICIANS�
REALISING�THE�MILITARY�AND�ECONOMIC�
IMPORTANCE�OF�
ACCURATE�WEATHER�
FORECASTING
�
CONSIDERABLE�
FUNDS�WERE�
ALLOCATED�TO�
METEOROLOGY
�THE�
SCIENCE�OF�
WEATHER�
FORECASTING�

.0%&--*/(
5)&�
8&"5)&3
0NE�BENEFICIARY�OF�
THE� RESULTING�
FORECASTING�BOOM�WAS�&DWARD�
-ORENZ
� A�KEEN�MATHEMATICIAN�AND�
EXPERIENCED�METEOROLOGIST�WHO�WAS�
QUITE�AT�HOME�WRITING�PROGRAMS�ON�
HIS� RATHER�RUDIMENTARY�	IN� RELATION�TO�
THE�"MIGA
�COMPUTER�TO�MODEL�
SIMPLE�WEATHER�SYSTEMS��-ORENZ�
SIMPLIFIED�THE�WEATHER�DOWN�TO�A

FLUID�DYNAMICS�SYSTEM
� SEA�AND�AIR�
BEING�FLUIDS
� AND�CHOSE�THREE�
EQUATIONS�TO� REPRESENT�DIFFERENT�
ELEMENTS�OF�THE�WEATHER�� &ACH�
EQUATION� INTERACTED�WITH�THE�OTHERS
�
AND�ALTHOUGH�THE�MODEL�WAS�VERY�
SIMPLE�THE�OUTPUT�FROM� IT�HAD� SOME�
INTERESTING�SIMILARITIES�WITH�THE�
BEHAVIOUR�OF�REAL�WEATHER��5HE�THREE�
EQUATIONS�ARE�
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5HIS�MAY�LOOK�LIKE�A�BUTTERFLY
� BUT�
IT�S � REALLY�AN� ILLUSTRATION�OF�THE�-ORENZ�
ATTRACTOR�IN�ACTION

WHERE��.2� / �AND�0 �ARE�VARIABLES
� EACH�
REPRESENTS�AN�ASPECT�OF�THE�WEATHER�
AND�A
���AND�� �ARE�CONSTANTS�

5HESE�EQUATIONS�CANNOT�BE�USED�
TO�FIND�THE� NEW�VALUES�OF�X
�/ �AND�Z
�
THEY�ARE�USED� INSTEAD�TO�FIND�THE� RATE�
OF�CHANGE�OF�THESE�VARIABLES�� 'OR�
EXAMPLE
� �.7�*�REPRESENTS�THE� RATE�
OF�CHANGE�OF�X
�OR�MORE�EXPLICITLY�THE�
SMALL�CHANGE� IN�X�;�.<�THAT�OCCURS� IN�
THE� 	SMALL
�TIME
��*4�5HE�REASON�THE�
CHANGE�MUST�BE�SMALL� IS�THAT�THE�
EQUATIONS�WERE�NOT�DESIGNED�FOR�
LARGE�CHANGES�� TO� PERFORM�A� LARGE�
CHANGE�YOU�HAVE�TO�CARRY�OUT�THE�
EQUIVALENT�GROUP�OF�SMALL�ONES�

5HE�ACTUAL�VALUES�OF�X
�Y�AND�0�
ARE�CALCULATED�BY�REPEATEDLY�ADDING�
THE�CHANGE� IN�THE�VARIABLE� 	EG��.<�
CALCULATED�USING�THE�FORMULA
� TO�THE�
PREVIOUS�VALUE�OF�THE�VARIABLE� 	EG�X
��
5HE�VALUES�OF�X
�/ �AND�0 �ARE�THEN�FED�
BACK� INTO�THE�EQUATIONS�TO�CALCULATE�
THE� NEXT�SET�OF�CHANGES��5HE�ACT�OF�
FEEDING�IN�THE�OLD� RESULTS�TO�GET�THE�
NEXT�SET�OF�RESULTS� IS�CALLED� AN�
ITERATION��5HE�-ORENZ�MODEL� IS�KNOWN�
AS�AN� ITERATIVE�PROCESS�	JUST� LIKE�THE�
.AY�EQUATION� DISCUSSED� LAST� ISSUE
�

-ORENZjS�ORIGINAL� PROGRAMS�USED�
THESE�THREE�EQUATIONS�TO� PRODUCE�A�
LIST�OF�NUMBERS
�MUCH� LIKE�THESE����
ITERATIONS� X������� Y������� Z�������
ITERATION��� X������ Y������� Z�������
ITERATION���� X������� Y������� Z�������
ITERATIONS� X������� Y������� Z������

5HESE�MEANT�A� LOT�IF�YOU�COULD�
DECIPHER�THEM
�BUT�TRENDS�AND�
REPETITION�WERE�HARD�TO�SPOT��
OBVIOUSLY�A�GRAPHICAL� REPRESENTATION

IS�BETTER��"�SIMPLE� LINE�GRAPH�OF�
SOME�OF�THE� INFORMATION�CAN�BE�
CREATED� ON�THE�"MIGA�WITH� A�SIMPLE�
"MIGA�#"4*$�PROGRAM
� SUCH�AS�
-ISTING����5HIS�PLOTS�THE�VALUE�OF�Z�
AGAINST�TIME
�GIVING�A�SINGLE� LINE�
WHICH�CAN�BE�DESCRIBED�AS�A�FORECAST�
OF�ONE�OF�THE�THREE�WEATHER�ASPECTS�
OF�-ORENZjS�MODEL�

5HIS� PROGRAM�CAN�BE�BROKEN�
DOWN� INTO�TWO�MAIN�SECTIONS
� THE

1%"��211"/#)6�"##" 1
-ORENZ�S�MOST�IMPORTANT�DISCOVERY�
HOWEVER�WAS�PROBABLY�ACCIDENTAL��
8ISHING�TO�CONTINUE�AN�EARLIER�RUN�OF�
HIS�MODEL� -ORENZ�USED� INITIAL�VALUES�
OF�X
�/ �AND�0 �TAKEN�FROM�AN�EARLIER�
PRINT�OUT�� )E�ASSUMED�THAT�THE�FACT�
THAT�THE�VALUES�ON�THE� PRINT�OUT�WERE�
ROUNDED�OFF�TO�THREE�DECIMAL� PLACES�
	FROM�HIS�COMPUTER�S�MORE�ACCURATE�
v � � � �

�5�;0-�;019,�15:;)34-5;�6.�6<9�
:-91-:�65�+0)6:�;0-69@���659),�
�-::)5;�-?73)15:�06>�+0)6:�
15;-9=-5-:�;6�015,-9�-=-5�;0-�
46:;�;-+05636/1+)33@�),=)5+-,�
>-);0-9�.69-+):;-9:
FIRST�IS�THE� INITIALISATION�OF�ALL�THE�
CONSTANTS�AND�VARIABLES��5HE�SECOND�
IS�THE� LOOP� IN�WHICH� SUCCESSIVE�
VALUES�OF�X
�/ �AND�Z�ARE�CALCULATED
�
AND�WHERE�0 �IS� PLOTTED�VERTICALLY�
AGAINST�TIME�� *T�IS� IMPORTANT�THAT�ALL�
THREE�VARIABLES�ARE�CALCULATED
�EVEN�
THOUGH�ONLY�ONE� IS�DISPLAYED
�
BECAUSE�ALL�OF�THE�VARIABLES� INTERACT�

5HE� LINE� IN�'IGURE��� IS�SIMILAR�TO�
THE� KIND�OF�OUTPUT�YOU�CAN�EXPECT�
FROM� -ISTING����5HE�GRAPHS�ARE�NOT�
ESPECIALLY�NICE�TO� LOOK�AT
� BUT�THEY�DO�
REVEAL� THE� NON�PERIODIC�NATURE�OF�THE�
EQUATIONS�

5HERE�ARE�SEVERAL� EXPERIMENTAL�
ALTERATIONS�THAT�CAN�BE�MADE�TO�THE�
PROGRAM
� THE�MOST�OBVIOUS�THINGS�TO�
CHANGE�ARE�THE�VALUES�OF�A
���AND�C
�
AND�THE� INITIAL�VALUES�OF�X
�/ �AND�Z��
:OU�COULD�ALSO�CHANGE�THE� -*/&�
COMMAND�SO�THAT�X�OR�Y�ARE�PLOTTED�
INSTEAD�OF
� OR�AS�WELL� AS
�04

INTERNAL�VALUES
�TO�SAVE�SPACE�WOULD�
MAKE� LITTLE�DIFFERENCE�TO�HIS� RESULTS�

5O�SIMULATE�THE�ORIGINAL� RUN�OF�
THE�MODEL�WE�CAN�ALTER�THE� RELEVANT�
LINES� IN� -ISTING���SO�THAT�THE� INITIAL�
VALUES�OF�X
�Y�AND�Z�ARE�SET�UP�AS�
FOLLOWS�	IT�IS� IMPORTANT�TO�TYPE�THE�
NUMBERS� IN� FULL
�

N���������
O���������
P��������

5HESE�NUMBERS�ARE�OF�THE�SAME�
PRECISION� AS�THOSE�USED� INTERNALLY�BY�
-ORENZ�S�COMPUTER
� AND�ARE�SAID�TO�
BE�SHOWN�TO���SIGNIFICANT�FIGURES�� *F�
THE� PROGRAM� IS�NOW�EXECUTED� A�GRAPH�
SIMILAR�TO�THE�SOLID� LINE�SHOWN� IN�
'IGURE� ��WILL� BE�PRODUCED
�WHICH� IS�
NOT�PARTICULARLY�UNUSUAL�� )OWEVER
� IF�
THE�PROGRAM� IS�EXECUTED�WITH�THE�
INITIAL�VALUES�ROUNDED�OFF�TO�FOUR

� . + - ! � + � � 1 ) � + " & � ' - � - " ( '
5HE�-ORENZ�ATTRACTOR�NEVER�INTERSECTS� ITSELF�� #ECAUSE�THE�ATTRACTOR�IS�THREE�
DIMENSIONAL� AND� THE�"MIGA�S�SCREEN� IS�ONLY�TWO�DIMENSIONAL
� IT�OFTEN� LOOKS�
AS�THOUGH� INTERSECTIONS�ARE�OCCURRING�WHERE� LINES�ARE�ACTUALLY�PASSING�
BEHIND�OR�IN�FRONT�OF�ONE�ANOTHER��5HE� SIMPLEST�WAY�OF�VERIFYING�THE�NONd
INTERSECTING�NATURE�OF�THE�ATTRACTOR
�WITHOUT�WADING�THROUGH�A� LOT�OF�MATHS
�
IS�TO�USE�COLOUR�TO� REPRESENT�THE�THIRD�DIMENSION�� *F�EACH�POINT�IS�PLOTTED� IN�
A�COLOUR�PROPORTIONAL� TO�THE�VALUE�OF�Y�IN�THE� PROGRAM�GIVEN� IN� -ISTING���
THEN
� IDEALLY
�TWO�ADJACENT�PIXELS�WOULD�BE�TOUCHING�ONLY�IF�THEY�WERE�BOTH�
OF�THE�SAME�COLOUR�� )OWEVER
� THE� RANGE�OF�VALUES�FOR�Y�IS�MUCH� LARGER�THAN�
THE�NUMBER�OF�COLOURS�ON�THE�"MIGA
� SO�THIS�METHOD� IS�UNWORKABLE�

� � � �*&$��0%,--"/�X �&002"����X �!" "*�"/�����
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JMNVM�@R� RDMRHSHUD� CDODMCDMBD�NM�
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DUDM�SGD� RL@KKDRS�CHEEDQDMBD�PTHBJKX�
FQNVR� HMSN� @� K@QFD�CHEEDQDMBD�
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BNTKC� AD� @KSDQDC� AX�@� ATSSDQEKX�
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/# �'*- )5��//-��/*-
4GD� ,NQDMY�LNCDK� G@R� SGQDD�
U@QH@AKDR�� SGQDD�CHQDBSHNMR� HM�VGHBG� HS�
B@M� BG@MFD�� @MC� HR� SGDQDENQD� R@HC� SN�
AD�SGQDD�CHLDMRHNM@K�� 4GHR�LD@MR�
SG@S� HMRSD@C�NE�RHLOKX� OKNSSHMF�@�SHLD�
RDQHDR�FQ@OG�NE�NMD�U@QH@AKD�@F@HMRS�
SHLD�VD�BNTKC� OKNS�N �@F@HMRS�O �
@F@HMRS�P �NM�SGQDD�CHLDMRHNM@K� @WDR��
4GD�RG@OD� OQNCTBDC� HR� JMNVM� @R�SGD�
,NQDMY�@SSQ@BSNQ�� @M� HMEHMHSDKX� KNMF�
BNLOKDW�ROHQ@K�VGHBG� MDUDQ� HMSDQRDBSR�
HSRDKE�� 0KNSSHMF� HS� HM�@KK� SGQDD�
CHLDMRHNMR� HR� Q@SGDQ� HMUNKUDC� @MC�
TMMDBDRR@QX�� @R� @�FNNC�
QDOQDRDMS@SHNM� B@M� AD� @BGHDUDC� AX�
OKNSSHMF�P �@F@HMRS�N �HM� SVN�
CHLDMRHNMR�� 4GD� HKKTRSQ@SHNM� RGNVR�
SGD�FQ@OG� SG@S� QDRTKSR�EQNL� SGHR�
OQNBDRR�� 4N�@OOQDBH@SD�SGD� KHMD�R�
ADG@UHNTQ� HS� HR� MDBDRR@QX�SN� RDD� HS�
ADHMF�CQ@VM� 
 �ITRS� QTM� ,HRSHMF���SN�
RDD� HS�ENQ�XNTQRDKE�

4GD�M@LD� ,NQDMY� @SSQ@BSNQ�
QDPTHQDR� RNLD�DWOK@M@SHNM�� !SSQ@BSNQ�
HR� @� OHDBD� NE�L@SGDL@SHB@K�I@QFNM�
TRDC�SN�CDRBQHAD� @� RDS�NE�ONHMSR�� HM�
@M� HL@FHM@QX�L@SGDL@SHB@K� RO@BD�
JMNVM� @R� OG@RD� RO@BD�� %@BG� ONHMS�
NM�SGD� @SSQ@BSNQ�QDOQDRDMSR�SGD� RS@SD�
NE�SGD� RXRSDL�@S�@� O@QSHBTK@Q�SHLD��
@MC� SGD� KHMD� RGNVHMF�SGD� RDPTDMBD�NE�
SGDRD� ONHMSR� HR� JMNVM� @R�SGD�
SQ@IDBSNQX�� "X� KNNJHMF�@S�SGD�SQ@IDBSNQX�
NE�SGD�@SSQ@BSNQ�SGD�ADG@UHNTQ�NE�SGD�
RXRSDL�B@M� AD�CDSDQLHMDC��4GD� HCD@� ��
NE�@SSQ@BSNQR� G@R� ADDM� @QNTMC�ENQ�
RNLD�SHLD�� ATS�MNM
ODQHNCHB�
@SSQ@BSNQR� �B@KKDC� RSQ@MFD� @SSQ@BSNQR	�
RTBG� @R�SGD� NMD�BQD@SDC�EQNL�SGD�
,NQDMY�LNCDK� @QD� QDK@SHUDKX� MDV�

!R� ,HRSHMF��� RGNVR�� SGD�SQ@IDBSNQX�
ADG@UDR� TMOQDCHBS@AKX�� RVHSBGHMF�
EQNL� KNAD�SN� KNAD� @KLNRS�@S� Q@MCNL��
ATS� HS�CNDR� OQNCTBD� @�UDQX�BNLOKDW�
RSQTBSTQD� @MC� SGD�SQ@IDBSNQX� HR�
BNMRSQ@HMDC�VHSGHM� @�BDQS@HM� Q@MFD��
/MD�NE�SGD� KHMD�R� BTQHNRHSHDR� HR� SG@S� HS�
MDUDQ� HMSDQRDBSR� HSRDKE�� @KSGNTFG� NM�
SGD� SVN�CHLDMRHNM@K� RBQDDM� NE�SGD�
!LHF@� HS� KNNJR� KHJD� HS�CNDR�� "DB@TRD�
SGD� ,NQDMY�@SSQ@BSNQ� HR� MNM
ODQHNCHB� HS�
B@MMNS� HMSDQRDBS� HSRDKE�� HE� HS�CHC� HS�
VNTKC� QDINHM� @M� NKC� SQ@IDBSNQX�@MC�
ODQHNCHB@KKX�QDOD@S�� (NVDUDQ�� HE�VD�
ADKHDUD�SGHR�VD�LTRS�@KRN� ADKHDUD�
SG@S�@M� HMEHMHSDKX� KNMF� KHMD� B@M�DWHRS� HM�
@�EHMHSD�SGQDD�CHLDMRHNM@K� RO@BD�
�@M�
HMSDQDRSHMF� O@Q@CNW�

4GD� ATSSDQEKX�DEEDBS� Q@HRDR� @M�
HMSDQDRSHMF�PTDRSHNM��VG@S� HR�SGD� QD@K�
,NQDMY�@SSQ@BSNQ�� ,NQDMY�CQDV�GHR�
EHQRS�CH@FQ@LR�TRHMF�NTSOTS�EQNL� @�
OQNFQ@L� TRHMF�MTLADQR�BNQQDBS�SN� RHW�
CDBHL@K� OK@BDR�� $NTAKD� OQDBHRHNM�
U@QH@AKDR� HM�!LHF@� "!3)#�@QD�
BNMRHCDQ@AKX�LNQD� @BBTQ@SD�� RN� NTQ�
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QHFGS��4GHR� HR� @� FNNC�PTDRSHNM�� ATS�
@KSGNTFG�SGD�U@KTDR�L@X�CHEEDQ�SGD�
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)M�SGD� MDWS� HMRS@KLDMS�NE�BG@NR� )�KK� AD�
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* NE�OF�THE�BEST�WAYS�OF�
BECOMING�FAMILIAR�WITH�
MANY�ASPECTS�OF�THE�
"MIGA� IS�VIA�THE�4HELL
�

AND�THIS� IS�CERTAINLY�TRUE�OF�
MULTITASKING�� -AST�MONTH� *� OUTLINED�
THE� PRINCIPLES�BEHIND�MULTITASKING�
ITSELF
� NOW�WE�RE�GOING�TO�TAKE�
A� LOOK�AT�SOME�OF�THE��# ������
COMMANDS�THAT�ARE�SPECIFICALLY�
DESIGNED�TO�DEAL�WITH�
MULTITASKING�

*�FINISHED� LAST�MONTH�WITH� A�BRIEF�
MENTION�OF�THE� i3ESIDENTj� COMMAND��
5HE�COMMANDjS�BASIC�FUNCTION� IS�TO�
MAKE�A�COPY�OF�FURTHER��# ������
COMMANDS� IN�MEMORY�

5HE�ADVANTAGE�OF�THIS� IS�THAT�
WHENEVER�THESE�COMMANDS�ARE�
EXECUTED
�THE�"MIGA�CAN�DO�SO�
IMMEDIATELY
� RATHER�THAN�HAVING�TO

��644)5,:�4),-�
!-:1,-5;�4<:;�*-�
>91;;-5�>1;0�+-9;)15�

+65:;9)15;:�

LOAD�THEM� IN�FROM�DISK�FIRST�
:OU�MAY�BE�WONDERING�WHY�A�

COMMAND�SUCH�AS�3ESIDENT�IS�
NECESSARY�TO�DO�THIS��"FTER�ALL
� IT�
WOULD�BE�A�SIMPLE�MATTER�TO�COPY�ANY�
COMMANDS�NEEDED� INTO�THE�3".��
DISK�MANUALLY��5HE�PROBLEM�WITH�THIS�
APPROACH� IS�TWO�FOLD�

'IRSTLY
� ALTHOUGH�THE�COMMAND�
NOW�RESIDES� IN�3".�
� IF�THE� USER�
TYPES� ITS�NAME�WITH� INTENT�TO�EXECUTE�
IT
� THEN�A�FURTHER�COPY�HAS�TO�BE�
MADE�� THIS�COPY�IS� PLACED�ELSEWHERE�
IN� 3".�AND� IS�THE�ONE�THAT�IS�ACTUALLY�
EXECUTED��5HE�PROCESS�OF�COPYING
�
NEEDLESS�TO�SAY
� TAKES�TIME��4O�
ALREADY�WE�HAVE�TWO�COPIES�OF�THE�
COMMAND�TAKING�UP�PRECIOUS�
MEMORY�

*N�ADDITION
� IF�THE�SAME�
COMMAND� IS�EXECUTED�TWICE�
SIMULTANEOUSLY
� THEN�A�FURTHER�COPY�
IN� 3".� NEEDS�TO�BE�MADE��SIMILARLY�
FOR�FURTHER�CONCURRENT�EXECUTIONS�

5HE�3ESIDENT�COMMAND�ENABLES�
THIS�SITUATION�TO�BE�AVOIDED��8HEN�A�
COMMAND� IS�MADE�3ESIDENT
� ONLY�
ONE�COPY�OF�IT�EXISTS� IN� 3".� 	AND� NOT�
IN�THE�3".��DISK
�� /O�MATTER�HOW�
MANY�TIMES�THE�COMMAND� IS�BEING�
EXECUTED� SIMULTANEOUSLY
� ONLY�THIS�
ONE�COPY�WILL� BE�NECESSARY�� 'OR�THIS�
TO�BE�POSSIBLE
�COMMANDS�WHICH�CAN�
BE�MADE�3ESIDENT�MUST�BE�WRITTEN�
WITH�CERTAIN�CONSTRAINTS�

4UCH�A�COMMAND�MUST�BE�
WRITTEN�SO�THAT�IT� IS� iPUREj 
�OR�REd
ENTRANT�AND� RE�EXECUTABLE��5HESE�ARE�
PROGRAMMING�TERMS�AND�NOT�REALLY�OF�
IMPORTANCE�HERE
�BUT�SUFFICE�TO�SAY�
THAT�NOT�ALL� COMMANDS� IN�YOUR�C��
DIRECTORY�CONFORM�TO�THE�CRITERIA�

*N�ORDER�TO�MAKE�A�COMMAND�
3ESIDENT
�YOU� SHOULD�TYPE�THE�
FOLLOWING�

H<I@;<DJ�:�;@H

/OTICE�THAT�YOU�HAVE�TO�PUT�THE�FULL�
PATH�OF�WHERE�THE�COMMAND� IS�TO�BE�
FOUND�

*N�MOST�CASES�THIS�WILL� BE�THE�C�
DIRECTORY�OF�YOUR�SYSTEM�DISK�� 'INDING�
OUT�WHICH�COMMANDS�ARE�ALREADY�
3ESIDENT�CAN�BE�DONE�BY�TYPING�

H<I@;<DJ

"LONGSIDE�EACH�COMMAND� LISTED�YOU�
WILL�FIND� A� iUSE�COUNTj� � �IT�TELLS�YOU�
HOW�MANY�TIMES�EACH�COMMAND� IS�
CURRENTLY�EXECUTING�� *N�MOST�CASES
�
EACH� COMMAND�WILL� HAVE�A�ZERO�NEXT

TO� IT
� ASIDE�FROM�3ESIDENT� ITSELF�
	WHICH� IS�ALSO�A� RESIDENT�COMMAND
�
WHICH�WILL� HAVE�A�ONE�NEXT�TO� IT�

5O� REMOVE
� SAY
� THE�%IR�
COMMAND�FROM�THE�RESIDENT� LIST
�
SIMPLY�TYPE�

H<I@;<DJ�;@H�H<CEL<

01& (�&1�&+�6,2/�-&-"
0NE�OF�THE�NICE� IDEAS� PRESENT�IN�
�# ������A4C�AND�UPWARDS
� TAKEN�
FROM�THE�6NIX�OPERATING�SYSTEM
� IS�
THAT�OF�PIPES��"�PIPE�FORMS�A� LINK�
BETWEEN�TWO� PROGRAMS
�AND�ENABLES�
THEM�TO�EXCHANGE� INFORMATION�

5HE�OUTPUT�OF�ONE�PROGRAM�
BECOMES�THE� INPUT�OF�THE�OTHER�
1IPES�ONLY�WORK�FROM�THE�4HELL� OR�$-*��
0PEN�UP�A�4HELL�WINDOW�AND�TYPE�THE�
FOLLOWING�FOR�AN� EXAMPLE�OF�WHAT�THEY�
DO�

CEH<�F@F<�8

5HIS� LINE�STARTS�THE� i.OREj� PROGRAM��
*TjS�A�SIMPLE�TEXT�READER�

/ORMALLY�IT�IS�GIVEN�THE�NAME�OF�
THE�FILE�CONTAINING�THE�TEXT
� BUT� IN

THIS�CASE� IT�HAS�BEEN�TOLD�TO�USE�
WHATEVER�IT�FINDS� IN�THE�PIPE��5HE�
PIPE� IS� AN��# ������DEVICE
�MUCH�
LIKE�A�DISK�DRIVE
� AND�SO�MUST�BE�
WRITTEN�WITH�A�COLON�AFTER�IT�� *N�
ADDITION
� A�PIPE�MUST�BE�NAMED��
)ERE� IT�HAS�SIMPLY�BEEN�CALLED� iAj ��"T�
THIS�STAGE�THE�.ORE�WINDOW�WILL� BE�
BLANK�

/OW�OPEN�ANOTHER�4HELL�WINDOW�
AND� INTO� IT�TYPE�THE�FOLLOWING�

JOF<�I�IJ8HJKF�I<GK<D:<�JE�
F@F<�8

5HIS� LINE�USES�THE�COMMAND� i5YPEj��
5HIS�NORMALLY�DISPLAYS�TEXT�ON�THE�
SCREEN
� BUT�THE�DESTINATION� HAS�BEEN�
SWITCHED�FROM�THERE�TO�THE�PIPE�
NAMED� iAj �

5HIS� IS�DONE�USING�THE� iTO j�
KEYWORD��:OU�LL� SEE�THAT�AS�SOON� AS

THE�5YPE�COMMAND� STARTS�SENDING�
TEXT�DOWN�THE�PIPE�THE�.ORE�PROGRAM�
WILL� PICK�IT�UP�AND�DISPLAY�IT�IN� ITS�OWN�
WINDOW�

*T�WAS�NECESSARY�TO�USE�TWO�
SEPARATE�4HELL�WINDOWS�TO�GET�THIS�
EXAMPLE�TO�WORK�

5HE� REASON�FOR�THIS� IS�THAT�UNDER�
A�NORMAL� CIRCUMSTANCES�A�PROGRAM�
STARTED�FROM�THE�4HELL�WILL� TAKE�OVER�
THAT�4HELLjS�CONSOLE�WINDOW��"NY�TEXT�
TYPED� INTO�THAT�4HELL�WILL� BE�SENT�TO�
THE� PROGRAM
� AND�ANY�TEXT�THE�
PROGRAM�GENERATES�WILL� BE�OUTPUT�IN�
THE�4HELL�WINDOW��4O�ONCE�.ORE�WAS�
RUNNING
�YOU�WOULD� HAVE�BEEN�UNABLE�
TO�ENTER�THE��# ������5YPE�
COMMAND� INTO�THE�SAME�CONSOLE�
WINDOW�SINCE� IT�WAS�THEN�ONLY�ABLE�TO�
UNDERSTAND� COMMANDS�SENSIBLE�TO�
THE�PROGRAM�.ORE�

5HERE� IS�ANOTHER�WAY�TO� ACHIEVE�
THE�SAME� RESULT�WITH�ONLY�ONE�4HELL�
WINDOW�� *T�MAKES�USE�OF�THE�
�# ������ i3UNj� COMMAND�� 3UN� IS�A�
COMMAND�WHICH�CAN� PRECEDE�ANY�
OTHER��# ������COMMAND�OR�
PROGRAM��5HE�COMMAND�THAT�FOLLOWS�
IT� IS�CARRIED�OUT�IN�THE�NORMAL�WAY
�
EXCEPT�THAT�IT�DOES�NOT�TAKE�OVER�THE�
4HELL�S�CONSOLE�WINDOW�

*NSTEAD�A�NEW�4HELL� OR�$-*� IS�
CREATED�FOR�THE�PROGRAM�TO� RUN� IN
� BUT�
THIS�NEW�4HELL� IS�WITHOUT�IT�S�OWN�
WINDOW��5HE�PROGRAM� STILL� SENDS� IT�
OUTPUT�TO�THE�4HELL�WINDOW�FROM�
WHICH� IT�WAS�ORIGINATED�� *T�BECOMES�
WHAT�IS� KNOWN�AS�A� iBACKGROUND�
PROCESSj �

)ERE�S�HOW�THE�ABOVE�EXAMPLE�
COULD�BE�DONE�USING�3UN�

HKD�CEH<�F@F<�8
JOF<�I�IJ8HJKF�I<GK<D:<�JE
F@F<�8

5HATjS�ALL�VERY�WELL
� BUT�REALLY�NOT�VERY�
MUCH�USE��"FTER�ALL
�THE�WHOLE�THING�
COULD�BE�DONE�WITHOUT�THE�AID�OF�
PIPES�AT�ALL
� SIMPLY�BY�TYPING�

&"& $ H IP ����� ' A S T�� � � � � �� � �� � � 1.
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1 ROCESS � � �� -OADED� AS� COTINAND�
1 ROCESS � � �� -OADED� AS� COM IAND�
1 ROCESS � � �� -OADED� AS� CO TWAND�
1 ROCESS � � �� -OADED� AS� COgWAND�
1 ROCESS � ��� -OADED� AS� COROIAND�
� �" LY O S H A ���RU N � D H L � T O O LS �Z A PR�?5 � 5 � � � I

�� � S TA TU S
I � � -OADED� AS� EOTMAND��
� �� -OADED� AS� COMMAND��
� �� -OADED� AS� COM AND � �
� �� -OADED� AS� CONNAND��
� �� -OADED� AS� COgW�AND��
��� -OADED� AS� CONNAND��
� �

C L K D V I I I �
U T I L I T I E S � S C I �
U T I ���I T I E S � C L C �
TO O LS �P E R FN O R �
D L I L � �T O O L �S �Z �AT

S TA TU S
C � K D V I I I
U T I L I T I E S � S C R E E N X �
U T I L I T I E S � C L O C K �
TO O L�S �P E R FN O N �
D H L � T O O LS �Z A P

5YPING�THE�"MIGA%04�COMMAND� IN�A�4HELL�WINDOW�WILL� RESULT�IN�A�LIST�OF�ALL�
THE�PROCESSES�CURRENTLY�RUNNING
�ALONG�WITH�THEIR�CORRESPONDING�PROCESS�
NUMBERS��)ERE�WEjVE�GOT�QUITE�A�FEW�ON�THE�GO���
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7DKK�� HM��C?=7 +/�SGD� @RSDQHRJ� HR�
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DWOKHBHSKX�VGDQD� SN� RDMC� HSR� QDRTKSR�
 �
GDMBD�SGD� @RSDQHRJ��VGHBG� DEEDBSHUDKX�
R@XR�� fITRS�GDQD�VHKK� CN� EHMD��

)M� E@BS�� XNT� BNTKC�STQM� SGD�@ANUD�
SVN�BNLL@MCR� HMSN� @�RHMFKD�NMD� HE�
XNT� KHJDC�� *TRS�DMSDQ�SGDL� ANSG� NM�
RDO@Q@SD� KHMDR� HM� @�SDWS�DCHSNQ�@MC�
R@UD�SGD� QDRTKS�� 9NT� B@M�SGDM� QTM�SGD�
OQNFQ@L� AX�SXOHMF� fDWDBTSDg�� ENKKNVDC�
AX�SGD� M@LD�XNT� G@UD�FHUDM� SGD�EHKD�
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A@BJFQNTMC�SG@M�XNT� B@M� @CDPT@SDKX�
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LNLDMS��4GD�VNQC� fOQNBDRRg� HR� QD@KKX�
ITRS�@�E@MBX�V@X�NE�R@XHMF� fOQNFQ@Lg��
ATS� HS� HR� TRDC� HM� SDBGMHB@K� BHQBKDR�SN�
CQ@V�@�CHRSHMBSHNM� ADSVDDM�
OQNFQ@LR�@MC� fS@RJR���VGHBG� @QD� KNV
�
KDUDK� NODQ@SHMF�RXRSDL�NAIDBSR�VHSG�
RNLD�� ATS�MNS�@KK�� NE�SGD� OQNODQSHDR�
NE�OQNBDRRDR�

7G@S� HS�LD@MR� HR� SG@S� HE�XNT� SXOD�
fRS@STR�� @S�SGD�3GDKK�� XNT�VHKK� AD�
FHUDM� @� KHRS�NE�@KK� SGD� OQNFQ@LR�
BTQQDMSKX�QTMMHMF�� ATS�MNS�NE�SGD�
LXQH@C� HMCHUHCT@K� S@RJR�VGHBG�@QD�
BTQQDMSKX�QTMMHMF�ADGHMC�SGD� RBDMDR�
SN� JDDO�SGD�NODQ@SHMF�RXRSDL�SHBJHMF�
NUDQ�

)E�XNT�UD�ITRS�ANNSDC�XNTQ�
L@BGHMD�� NODMDC�@�3GDKK�VHMCNV�
@MC�SXODC� fRS@STRg�� XNT� RGNTKC��
@RRTLHMF�XNT� G@UD�MN� A@BJFQNTMC�
OQNFQ@LR� QTMMHMF�� RDD�SGD�ENKKNVHMF�
HMENQL@SHNM� @OOD@Q�NM� SGD� RBQDDM�
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�� $=1454�1A�
3=;;1<4�� AB1BCA

4GD�NMKX�OQNBDRR�BTQQDMSKX� QTMMHMF� HR�
SGD� BNLL@MC�3S@STR��VGHBG� HR�
QTMMHMF� HM� SGD�3GDKK�VHMCNV�� )E�
RDUDQ@K� OQNFQ@LR�VDQD� QTMMHMF�� SGDM�
D@BG�VNTKC� AD� KHRSDC�@KNMF�VHSG� HSR�
OQNBDRR� MTLADQ�

4GHR� @RRNBH@SDC� MTLADQ� HR� G@MCX�
ADB@TRD� HS�B@M� AD�TRDC�SN� RGTS�SGD�
OQNBDRR�CNVM�� -@MX�!LHF@�
OQNFQ@LR�B@M�AD� RSNOODC� AX�
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"LL�THIS� LOOPING
� PRINTING�THINGS�ON�
THE�SCREEN� AND�GETTING�INPUT�FROM�
THE�USER�IS�ALL�VERY�WELL� AND�GOOD
�
BUT�THE� REAL� POWER�OF�ANY�PROGRAM�
COMES�FROM� ITS�ABILITY�TO�MAKE�
DECISIONS�BASED�AROUND� A�SET�OF�
DEFINABLE� RULES�� �IF�THE�GAME� IS�
GOOD�THEN�PLAY�IT�ELSE�CHUCK� IT� IN�THE�
BIN
�FOR�EXAMPLE��0NCE�AGAIN
�"3EXX�
PROVIDES�A�SET�OF�DECISION�MAKING�
CONSTRUCTS�WHICH�BEAR�MORE�THAN�A�
STRIKING�RESEMBLANCE�TO�THEIR�#"4*$�
EQUIVALENTS��5HE�CONSTRUCT�THAT�WEjLL�
BE�TAKING�A� LOOK�AT�THIS�MONTH� IS�
*'���5)&/���&-4&�

8ELL
�WHAT�MORE�CAN� *� SAY�� �
ONCE�MORE
�THE�"3EXX�FORM�OF�THE� *'

CONSTRUCT�IS�SO�SIMILAR�TO� ITS�#"4*$�
EQUIVALENT�THAT�ITS� NEEDS� LITTLE�
EXPLANATION��"S� IN�#"4*$
�"3EXX�� *'�
CONSTRUCT�CAN�BE�USED�TO�TEST�A�
VARIETY�OF�DIFFERENT�CONDITIONS�BY�
TAKING�ADVANTAGE�OF�ITS� i&LSE�*Fj� AND�
i&LSE�%Oj� EXTENSIONS�� *NDEED
�THIS� IS�
PROBABLY�ONE�ASPECT�OF�"3EXX�THAT�
IS�CONSIDERABLY�MORE�POWERFUL�THAN�
ITS�#"4*$�COUNTERPART�� 0NCE�AGAIN
� *�
THINK�A�DEMONSTRATION� PROGRAM� IS� IN�
ORDER��

� �
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-5M��!BH9F�5�BIA69F�
+I@@�BIA69F�
-5M��!BH9F�5BCH<9F�BIA69F��
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*TjS�ALL� PRETTY�STRAIGHTFORWARD��5HE�
PROGRAM�STARTS�BY�ASKING�YOU�TO�
ENTER�TWO�NUMBERS��5HE� *'�CONSTRUCT�
THEN�STARTS�BY�COMPARING�THE�VALUES

HELD�WITHIN�THE�VARIABLES� iNUMBERLj�
AND� iNUMBER�j �� *F�THEY�ARE�EQUAL
�
THE�MESSAGE� i5HEYjRE�BOTH�THE�
SAME�j� IS�SHOWN�� *F�NOT
� THE� *'�
STATEMENT�CONTINUES�TO�THE�NEXT�
PART�OF�THE�CONSTRUCT�WHERE�THE�TWO�
VARIABLES�ARE�COMPARED�TO�SEE�
WHETHER�THE�FIRST�IS� LARGER�THAN�THE�
SECOND�� *F�IT� ISNjT
� THE�SECOND�
VARIABLE� IS�OBVIOUS� LARGER�THAN�THE�
FIRST�SO�THE�MESSAGE� ISiIS� LESS�THANj�
IT jS�ALSO�WORTH�NOTING�THAT�OUR�OLD�
FRIEND�THE� i&NDj� COMMAND�CROPS�UP�
HERE�TOO�� &ND� IS�A�GENERAL� PURPOSE�
COMMAND�THAT�IS�USED�TO�MARK�THE�
END�OF�THE�CODE�THAT�APPLIES�TO�A�
MULTI�LINE�CONSTRUCT�� *F�IT�WERE�TO�BE�
OMITTED
�"3EXX�WOULD�THINK�THAT�ALL�
THE� LINES�THAT�PROCEED�THE�CONSTRUCT�
ARE�ACTUALLY�PART�OF�THE�CONSTRUCT�� *N�
ANY�CASE
�YOU� STILL�GET�AN� �����&RROR�
��� IN� LINE�NNN��.ISSING�OR�
UNEXPECTED� &/%j�ERROR�THROWN� UP�

� FTER�LAST�MONTHjS�INSTALMENT�OF�THE�"3EXX�COLUMN
�YOU�SHOULD�
NOW�BE�PRETTY�FAMILIAR�WITH�WHAT�"3EXX� IS�AND�WHAT�IT� IS�CAPABLE�
OF��8EjVE�SEEN�HOW�IT �CAN�BE�USED� IN�A�NUMBER�OF�DIFFERENT�WAYS�� �
AS�A�MACRO� LANGUAGE�FOR�ANY�PROGRAM�THAT�SUPPORTS�"3EXX
�AS�A�

MEDIATOR�BETWEEN�APPLICATIONS�AND�AS�A�PROGRAMMING�LANGUAGE�IN� ITS�OWN�
RIGHT��"ND� I T jS�THIS�VERSATILITY�WHICH�PUTS�IT� IN�A�CLASS�OF�ITS�OWN�

#EFORE�WE�JUMP�IN�AND�START�COVERING�APPLICATION�SPECIFIC� ROUTINES�
THOUGH
� I T jS�IMPORTANT�THAT�WE�TAKE�A�LOOK�AT�THE�CORE�COMMANDS�OF�
"3EXX��5HESE�COMMANDS�CONTAIN�ALL� THE�USUAL�GENERAL�PURPOSE�COMMANDS
�
FUNCTIONS�AND�CONSTRUCTS�THAT�YOU�LL�NEED�TO�PIECE�TOGETHER�SOME�QUITE�
POWERFUL�"3EXX�SCRIPTS�
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'UNDAMENTAL�TO�ALL� PROGRAMMING�
LANGUAGES� IS�THE�VARIABLE
� A�VERY�
CLEVER�SYSTEM�WHICH�ALLOWS�YOU�TO�
ASSIGN� iPIGEON�HOLESj� IN�MEMORY�
WHICH�CAN�BE�USED�TO�STORE�DATA�
SUCH�AS�NUMBERS
� LETTERS�AND�EVEN�
COMPLETE�STRINGS�� 6NLIKE�VIRTUALLY�
EVERY�OTHER�PROGRAMMING�LANGUAGE�
UNDER�THE�SUN
�"3EXXj� VARIABLES�ARE�
WHAT�ARE�KNOWN�AS� iTYPELESSj ��5HAT�
IS
� THEYjRE�NOT�JUST�RESTRICTED�TO�
HOLDING�ONE�PARTICULAR�TYPE�OF�DATA�
	STRINGS
� FOR�EXAMPLE
��5HIS� IS�A�VERY�
IMPORTANT�ASPECT�OF�"3EXX�THAT�
MAKES� IT�VERY�FLEXIBLE�ALTHOUGH�
SOMETIMES� RATHER�CONFUSING�� 5O�
ILLUSTRATE�TYPELESSNESS
� LETjS�TAKE�A�
LOOK�AT�HOW�#"4*$�HANDLES�VARIABLES�

*N�ANY�OTHER�PROGRAM� LANGUAGE
�
THE�VARIABLES�YOU�WISH�TO� USE�MUST�
FOLLOW�STRICT�CONVENTIONS�THAT�DEFINE�
BOTH�THE� NAME�AND�THE�TYPE�OF�
VARIABLE�� .OST�PROGRAMMING�
LANGUAGES�ARE�PRETTY�FLEXIBLE�WITH�
NAMING�CONVENTIONS
� BUT�THEY�ALL�
INSIST�THAT�THE� iTYPEj� OF�EACH�AND�
EVERY�VARIABLE� IS�DEFINED�� *N�THE�CASE�
OF�#"4*$
� A�DOLLAR�SYMBOL�MUST�BE�
APPENDED�TO�THE�END�OF�A�VARIABLE� IF�
YOU�WISH� IT�TO�HOLD� A�STRING�OF�
CHARACTERS
� A�PERCENTAGE�SYMBOL�FOR�
WHOLE�NUMBERS�	INTEGERS
� AND�SO�ON��
0,
� THIS� IS� PRETTY�STRAIGHTFORWARD�SO�
FAR
� BUT�WHAT�HAPPENS� IF�YOU�TRY�TO�
STORE�A�STRING�OF�CHARACTERS� IN�AN�
INTEGER�VARIABLE �#"4*$�WOULD�THINK�
ABOUT�IT�FOR�A�WHILE
�FALL� OVER�AND�THEN�
COMPLAIN�BITTERLY�BY�THROWING�UP

SOME�OBSCURE�ERROR�MESSAGE�SUCH�
AS� i *LLEGAL�5YPE�$OMBINATION� AT�-INE�
NNN��

"3EXX� IS�SOMEWHAT�DIFFERENT�
THOUGH�� #ECAUSE� ITS�VARIABLES�ARE�
iTYPELESSj 
� IT�S�PERFECTLY�POSSIBLE�TO�
USE�THE�SAME�VARIABLE�TO�HOLD�MANY�
TYPES�OF�DATA�� %EPENDING�UPON�THE�
TYPE�OF�DATA�THAT�YOU� PASS�TO�THE�
VARIABLE
� ITS�TYPE�CLASS� IS�DEFINED�FOR�
YOU�� 4O� IT�IS� PERFECTLY�POSSIBLE�TO�
CHANGE�THE�TYPE�CLASS�OF�A�VARIABLE�
MANY�TIMES�SIMPLY�BY�PASSING�DATA�
TO�THAT�VARIABLE� IN�DIFFERENT�WAYS�� 'OR�
EXAMPLE
� IF�YOU� HAD�A�VARIABLE�CALLED�
i".*("j� AND�YOU� PASSED������TO� IT
�
"3EXX�WOULD�TREAT�THE�VARIABLE�AS�A�
NUMBER�VARIABLE�� *F�LATER�ON� IN�YOUR�
SCRIPT�YOU�PASSED� k4)011&3��TO� IT
�
"3EXX�WOULD�THEN�TREAT�IT�AS� A�STRING�
VARIABLE��8HAT�S�MORE
�"3EXX�IS�
PRETTY�FLEXIBLE�WITH� NUMBERS�STORED�
AS�STRINGS�� *F�YOU�WERE�TO�TRY�AN�
EXPRESSION� SUCH�AS� k� ��l���#"4*$
�
YOUjD�GET�ERROR�MESSAGE�� *F�YOU�TRIED�
THIS� IN�"3EXX
�YOUjD�GET������

%EFINING�VARIABLES�WITHIN� AN�
"3EXX�SCRIPT�IS�VERY�SIMPLE� INDEED��
5HIS�CAN�BE�DONE�AT�ANY�TIME�WITHIN�
AN�"3EXX�SCRIPT
� SO�YOU�CAN�START�
USING�A� NEW�VARIABLE�WHENEVER�YOU�
WANT�WITHOUT�HAVING�TO�CHECK�TO�
MAKE�SURE�YOUjVE�DEFINED� IT�FIRST�
-IKE�#"4*$
�YOU�SIMPLY�DEFINE�A�
VARIABLE�USING�THE�AGE�OLD�FORMAT�
�7ARIABLE�NAME�����7ALUE��� 'OR�
EXAMPLE
� iNAME��� k+ASONjl � AND� iAGE�
������ ARE�BOTH� LEGAL�VARIABLE

DEFINITIONS��"LTERNATIVELY
�YOU�CAN�JUST�
START�USING�A�VARIABLE�WITHIN�A�
COMMAND�WITHOUT�EVEN�DEFINING� IT�� �
i1ULL� SURNAMEj
� FOR�EXAMPLE
� 	�1ULI��
BEING�THE�"3EXX�COMMAND�AND�
iSURNAMEj� THE�NAME�OF�THE�VARIABLE
�

6,2/�#&/01�-/,$/�*
/OW�THAT�WE�UNDERSTAND�"3EXX�
VARIABLES
�WE�CAN�START�CODING�� *NSTALL�
"3EXX�BY�BOOTING�UP�8ORKBENCH�����
AND�THEN�CLICKING�ON�THE�3EXX.AST�
ICON�	IF�"3EXX�ISNjT �ALREADY�INSTALLED�
BY�YOUR�4TART6P�4EQUENCE
�� /EXT
�
OPEN�UP�A�4HELL�WINDOW
� LOAD�UP�YOUR�
FAVOURITE�TEXT�EDITOR�	OR�SIMPLY�USE�
THE�STANDARD�"MIGA%04� �&D�� EDITOR
�
AND�ENTER�THIS�"3EXX�SCRIPT�

� �

-5M�5B8�+I@@�89ACBGHF5H=CB

� �

-5M��1<5H�G�MCIF�B5A9���
+I@@�B5A9
-5M��#9@@C�H<9F9��B5A9

0NCE�YOUjVE�TYPED� IT�ALL� IN
� SAVE� IT�OFF�
TO�DISK�UNDER�THE�FILENAME�
i3".�5EST�3&99j
�GO�BACK�TO�THE�
4HELL� AND�TYPE� i39�3".�5EST�3&99j��
"ND�� �AS� IF�BY�MAGIC�� �YOUR�"3EXX�
PROGRAM�WILL� START�TO� RUN�� +UST�ENTER�
YOUR�NAME�WHEN�PROMPTED
� PRESS�
3&563/�AND�EH�VOILA��:OUR�FIRST�
"3EXX�PROGRAM� IS�NOW�COMPLETE�� /OW�
THAT�WASNjT �AT�ALL� PAINFUL
�WAS� IT�

0,
� SO�THAT�WAS�HARDLY�A�
PARTICULARLY� IMPRESSIVE�EXAMPLE�OF�
"3EXX�IN� ACTION
� BUT� IT�DOES�SERVE�OUR�
PURPOSES�PERFECTLY�� -ETjS�TAKE�A� LOOK

� � � �*&$��0%,--"/�X � &002"����X �!" "*�"/�����
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)ERE�S�A� LIS T�O F�ALL� THE�OPERATORS�THAT�
"3EXX�UNDERSTANDS��5HESE�ARE�USED�
TO�PERFORM�TESTS�AND�OPERATIONS�ON�
TWO�OR�MORE� ITEMS�OR�DATA�

-OGICAL�0PERATORS

^� -OGICAL� /05
�� -OGICAL� "/%
*� -OGICAL� *NCLUSIVE�03�
��� -OGICAL� EXCLUSIVE�03

"RITHMETIC�0PERATORS

� "DDITION
� 4UBTRACTION
� .ULTIPLICATION
� %IVISION
� *NTEGER�%IVISION

� � � 3EMAINDER�
� � � &XPONENTATION

$ONCATENATION�0PERATORS

**� $ONCATENATION
	#LANK
� #LANK�CONCATENATION

$OMPARISION�0PERATORS

��� &XACT�EQUALITY�
^ � � &XACT� INEQUALITY
�� &QUAL�TO�
^�� /OT�EQUAL� TO
�� -ESS�THAN
��� -ESS�THAN�OR�EQUAL� TO
^�� 4AME� AS� ���j
^�� 4AME�AS� ��� j

AT� IT� LINE� BY� LINE�� *F�YOUjVE�EVER�
PROGRAMMED� IN� $
� THEN�YOUjLL�
RECOGNISE� INSTANTLY�THE� STRANGE� � � 
 �̀
AND� p ��j� SYMBOLS� THAT�APPEAR�AT�THE�
TOP�AND�DIRECTLY�BELOW�THE�COMMENT�
i.Y�'IRST�"3EXX�4CRIPTj ��"S� IN�$
�
THESE� STRANGE�SYMBOLS�ARE�ACTUALLY�
MARKERS�THAT�SEPARATE�COMMENTS�
FROM�THE� REST�OF�THE�"3EXX�SCRIPT� 	A�
BIT� LIKE�THE�3&.� STATEMENT� IN� #"4*$
��
5HE�FIRS T� � � 
 `� MARKS�THE� START�OF�THE�
COMMENT�AND�THE� SECOND� � 
 � `�MARKS�
THE�END� 	NOTE�THAT�THE�SECOND� IS�
REVERSED�THOUGH
�

0NE�THING�THAT�YOU� SHOULD� KNOW�
IS� THAT�UNLIKE�OTHER� LANGUAGES
�"3EXX�
INSISTS�THA T�ALL� SCRIPTS� START�WITH� A�
COMMENT�� *F�YOU�JU S T�ENTERED�THE� LAST�
THREE� LINES�OF�THE�EXAMPLE�CODE�
ABOVE
�"3EXX�WOULD�THROW�UP�THE�
ERROR�MESSAGE� i$OMMAND� RETURNED�
� �� �� 1ROGRAM� NOT�FOUNDj�� 5HIS� IS�
EXACTLY�THE�SAME�ERROR�MESSAGE�
YOUjD�GET� IF�YOU� ENTERED�THE� FILENAME�
FOR�39�TO�EXECUTE� INCORRECTLY�� "� LITTLE

CONFUSING�MAYBE
� BUT�AT� LEAST�YOU�
NOW�KNOW�WHAT�COULD� BE�CAUSING� IT��
"S� A� RULE�THEN
� ALWAYS� START�YOUR�
"3EXX�SCRIPTS�WITH� A� COMMENT��
4IMPLE� REALLY�

/EXT�WE�MOVE�ONTO� THE� i4AYj�
COMMAND�WHICH� IS� BASICALLY�THE�
"3EXX�EQUIVALENT�OF�#"4*$jS� i1RINTj�
COMMAND�� -IKE�1RINT
� 4AY� IS� A� PRETTY�
FLEXIBLE�BEAST�THAT�CAN� BE�USED�TO�
NOT�ONLY� PRINT�TEXT�STRINGS
� BUT�ALSO�
THE�VALUES�OF�VARIABLES�AND� IT�CAN�
EVEN� PRINT�THE� RESULT�O F�COMBINING�
VARIABLES��5HE�SYNTAX�OF�THE�4AY�
COMMAND� IS�ALMOST�EXACTLY�THE�SAME�
AS� ITS� #"4*$�EQUIVALENT�� �4AY�
�PARAMETERS��

'INALLY�WE� HAVE�THE� i1ULLj�
COMMAND�WHICH� IS� USED�TO�GET�AN�
INPUT�FROM�THE� USER�� �JU S T� LIKE�THE�
IN P U Tj� COMMAND� IN� #"4*$�� 0NCE�
YOUjVE� TYPED� IN� AND� RUN�THE�EXAMPLE�
PROGRAM�ABOVE
� YOU�MAY�NOTICE�THAT�
EVEN� IF�YOU�ENTER�YOUR�NAME� IN� LOWER�
CASE� LETTERS�OR�A� COMBINATION�OF�
UPPER�AND� LOWER�CASE
� THE�1ULL�
COMMAND�AUTOMATICALLY�CONVERTS� THE�
STRING�TO� UPPER�CASE
� RESULTING� IN�
SOME� RATHER�ODD�LOOKING�OUTPUT�� 5O�
GET�AROUND�TH IS
� YOU� CAN� USE�THE�
i1ARSEj� COMMAND�� +UST�EDIT�THE� LINE

CONTAINING�THE� i1ULLj� STATEMENT�SO�
THAT� IT� READS� i1ARSE� 1ULL� NAMEj �� %ONjT �
WORRY�TOO�MUCH� ABOUT�1ARSE�FOR�THE�
MEANTIME�� �W E IL� BE� COVERING� IT� IN�
QUITE� SOME�DETAIL� IN� A�FUTURE� ISSUE�

3IGHT
� YOU� NOW�KNOW�HOW�TO�GET�
AN� INPUT�FROM�THE� USER
� HOW�TO�
DISPLAY�VARIOUS� ITEMS�OF�DATA�ON� THE�
SCREEN� AND� HOW�TO� STORE�VALUES� IN�
VARIABLES�� #EFORE�WE�GO�ANY�FURTHER�
THOUGH
� HEREjS�ANOTHER�"3EXX�
PROGRAM� FOR�YOU� TO�TYPE� IN�WHICH�
DEMONSTRATES�BOTH� i1ULIj� AND� i4AYj� IN�
ACTION�

� �

4AY
� 1 U L L � AND� %O�
D EM ON S TRA TIO N

� �

4AY� �& N TE R � A� NUMBER��
1 U L L � NUMBER

%O� C O U N TE R� L� TO � ��� BY � �
4AY� CO U N TE R � � X � � NUMBER� � � � �

NUMBER� �� C O U N TE R �
&ND

4AY� �&ND� O F � P RO G RAM ��

0OPS��8ITHOUT�EVEN� KNOWING� IT
� *jVE�
UNWITTINGLY� INTRODUCED� A� COUPLE�OF�
EXTRA�NEW�COMMANDS�� �%O� AND� &ND��
*F�YOUjVE�EVER�DONE�ANY�PROGRAMMING�
BEFORE
� YOUjLL� PROBABLY�ALREADY�HAVE�
SPOTTED�THAT�TH IS� IS� ACTUALLY�OUR�OLD�
FRIEND�THE� i'OR���/EXTj� LOOP�� 0K
� IT�
LOOKS� A� BIT�DIFFERENT�FROM� ITS� #"4*$�
EQUIVALENT
� BUT� I T jS� STILL� ESSENTIALLY�
THE�SAME�CONSTRUCT��5O�MAKE� IT� A�
LITTLE� EASIER�TO�UNDERSTAND
� HEREjS�
THAT�SAME� PROGRAM� IN� #"4*$�

1 R IN T � �& N TE R � A� NUMBER�
*N P U T� NUMBER

' O R� C O U N TE R � �� �� T O � ��� 4 TEP � ��
1 R IN T � C O UN TE R
�� � X �

NUM BER��� �� NUMBER� ��
C O U N TE R �
/ EXT� C O U N TE R

1 R IN T � �&ND� O F � P RO G RAM ��

"S�YOU� CAN� SEE
� THE� i%Oj� LINE� SHARES�
VIRTUALLY�THE�SAME�SYNTAX�AS� ITS�
#"4*$�EQUIVALENT��5HE�ONLY�REAL�
DIFFERENCE� IS�THE� iBYj� OPTION�WHICH�
REPLACES� #"4*$jS� i4TEPj ��5HE� i&NDj�
COMMAND�MARKS�THE�END�OF�THE�CODE�
WHICH� IS�CONTAINED�WITHIN� THE� LOOP�� �
A�BIT� LIKE�THE� i/EXTj� COMMAND� IN�
#"4*$�� %O���&ND� ISN jT �JU S T�ANOTHER�
FORM�OF�#"4*$jS� 'OR���/EXT�CONSTRUCT�
THOUGH�� *T�CAN� ALSO� BE�USED� FOR�
CONDITIONAL� LOOPS
� UNCONDITIONAL�
LOOPS�AND�EVEN� INFINITE� LOOPS�� )ERE�S�
A� RUNDOWN� OF�THE�COMMONEST�FORMS�

%0� '03&7&3�� �-OOPS� CONTINUOUSLY�
UNTIL� THE� USER�BREAKS�OUT�OF�THE�
PROGRAM�OR�THE� PROGRAM� BREAKS�THE�
LOOP� ITSE LF�USING�THE� i-EAVEj�
COMMAND� 	ONCE�AGAIN
�W E IL� BE�
COVERING�THE� -EAVE�COMMAND� IN� A�
FUTURE� ISSUE
�

%0��$OUNT��� �1ERFORMS�THE� LOOP�
�COUNT�� TIMES�� 'OR�EXAMPLE
� i%O��� ��
WOULD�FORCE� THE� LOOP�TO�BE� PERFORMED�
TWENTY�TIMES�

%0� 6/5*-��5EST��� �4AME�AS�THE�
3EPEAT���6NTIL� CONSTRUCT� IN� #"4*$��
1ERFORMS�THE� LOOK�UNTIL� �TEST�� IS�
TRUE�

%0�7ARIABLE��4TART��50��-IMIT�� #:�
�4TEP��6/5*-��5EST��� �1ROBABLY�ONE�
OF�THE�MOST�POWERFUL� FORMS�OF�THE�
%O���&ND� CONSTRUCT
� IT�OFFERS�ALL� THE�
FUNCTIONABILITY�O F�#"4*$jS� 'OR���� /EXT�
AND�3EPEAT���� 6NTIL� CONSTRUCTS�ALL�
ROLLED� INTO�ONE�� *T�S �VERY�SIMPLE�BUT�
VERY�COMPLEX�TO�EXPLAIN
� SO�HEREjS�
ANOTHER�SNIPPET�CODE�WHICH� SHOWS�
TH IS�FORM� OF�THE� %O�COMMAND� IN�
ACTION�

� �

$OMPLEX� %O� C O N S TRU C T
D EM ON S TRA TIO N
-OOPS� U N T I L � C O U N TE R � EQUA LS
IN P U T � O R � U N T I L � C O U N TE R
EQUA LS � ���

� �

4AY� �& N TE R � A� NUMBER�
1 U L L � NUMBER

%O� CO U N TE R � �� �� 5O� ��� #Y� ��
6 N T I L � C O U N TE R � �� NUMBER

4AY� �"MIGA� 4HOPPER� "3EXX�
COLUMN�

&ND

4AY� �-OOPED�� C O U N TE R � � T IM E S � �

"�+' �! #"'�
#ELIEVE�IT�OR�NOT
�BUT�WEjVE�ACTUALLY�COVERED�QUITE�A�BIT�THIS�MONTH��:OU�
SHOULD�NOW�BE�ABLE�TO�WRITE�"3EXX�SCRIPTS�THAT�CAN�TAKE�INPUT�FROM�THE�
USER
�PRINT�THINGS�ON�THE�SCREEN
�PERFORM�LOOPS�AND�TEST�CONDITIONS��5HIS�
KNOWLEDGE�ALONE�IS�MORE�THAN�ENOUGH�TO�WRITE�SOME�INTERESTING�PROGRAMS�

/EXT�MONTH�WE�LL�BE�TAKING�A� LOOK�AT�EVEN�MORE�"3EXX�COMMANDS�
INCLUDING�THE�4&-&$5���8)*-&�CONSTRUCT�AND�THE�/ESTED� *'�CONSTRUCT�� *F�YOU�
START�TO�FEEL�THAT�ANY�PARTICULAR�ASPECT�OF�THIS�SERIES�CONFUSES�YOU
�THEN�FEEL�
FREE�TO�WRITE�TO�ME�AT�THE�NORMAL�"MIGA�4HOPPER�ADDRESS�� *F�THE�PROBLEM�
SEEMS�COMMON
� *jLL�BE�MORE�THAN�HAPPY�TO�BACK�TRACK�A�LITTLE�TO�CLEAR�UP�
ANY�PROBLEMS�THAT�YOU�MAY�BE�HAVING��4EE�YOU�NEXT�MONTH�
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� IT jS�NOT�EXACTLY�EXCITING
�BUT�HEREjS�THE�OUTPUT�FROM�OUR�FIRST�"3EXX�
PROGRAM�IN�ALL� ITS�GLORY
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$OMPRESSING�A�HEX�FILE� IS�NOT�AS�DAFT�AS�
IT�SOUNDS�� �BUT� IT� IS�QUITE�TRICKY�SINCE�THE�
OUTPUT�FILE�MUST�STILL�BE�MADE�UP�OF���BIT�
"4$**� DATA�� �AROUND� ���� CHARACTERS� IN�
ALL�� 5HE�COMPRESSION�TECHNIQUE�USED�
HERE�ONLY�USES�ABOUT����OF�THE�MOST�
COMMON� SUB�STRINGS�FOUND� IN�TYPICAL�
"MIGA%04�	�����
�CODE�� �BUT� IT�CAN�BE�
EXTENDED�TO�USE�MORE��"S� IT�IS
� THE�
COMPRESSION� RATIO� RATES�AT�BETWEEN� ���
AND����PER�CENT�TYPICALLY�� �WHICH� IS�QUITE�
ACCEPTABLE�FOR�A�COMPRESSOR�WRITTEN� IN�A�
%04�LANGUAGE�

5YPICALLY�THE�HEX�DUMP�FOR� *4500�
	DESCRIBED� LAST�MONTH
�COMPRESSES�FROM�
����TO�����BYTES�� �HERE�S�WHAT�IT� LOOKS�
LIKE�

���;�#��8�9B�8�����
���8�9!�;�"��9!���"�
�����&*�������=�9��@P!���K�
�������������*�A�����=�9��� ��
���@O����)A����(��"�� ����G�����
�����G��*�;�#������

&NTERING�SUCH�CODE�MANUALLY�WOULD� BE�
EXTREMELY�TRICKY�SINCE� UPPER�AND� LOWER�
CASE�CODE� IS�SIGNIFICANT�� )OWEVER
� THIS� IS�
HIGHLY�SUITABLE�FOR�TRANSMISSION�DOWN�
THE�WIRES�

6SING�THE�COMPRESSORS� IS�VERY�EASY��
'IRST�ENTER�THE�COMPRESSION�MACROS�
$0.13&44��."$�AND�
6/$0.13&44�."$�AND�SAVE�THEM� IN�
THE�4�� DIRECTORY�� /OW�WHEN�YOU�WANT�TO�
COMPRESS�A�HEX�FILE
� SIMPLY�CALL� EDIT� LIKE�
THIS�

��"!&/�&./++�%"3�2&/%�+ �
.� +),-"..�)� �1"-�*&(�

%ECOMPRESSION�WORKS� IN�THE�SAME�WAY��
:OU�CAN�ADD�THE�COMPRESSION�
�DECOMPRESSION�TO�THE�)EXIFY�AND�
6N)EX�SCRIPTS� IF�YOU�WISH�� BUT�
REMEMBER��COMPRESS� AFTER�GENERATING�
THE�HEX�CHECKSUMMED�CODE�AND�
DECOMPRESS����%(��REGENERATING�THE�
BINARY�FILE�

2+
%"5
6SAGE�� 5"3" 0/"6� 0*%"3�&*#&("
� 
� +0/#&("
��

&XAMPLES�

B�<N<:KJ<�0D%<N�-�)�&./++�.)%3� ��
B�<N<:KJ<�0D%<N�&./++

&SSENTIALLY�6N)EX� IS�EXACTLY�THE�SAME�AS�)EXIFY
� ONLY�IN� REVERSE�� *T�
TAKES�A�4MID)&9�FILE�AND�CONVERTS�THAT�INTO�AN�EXECUTABLE�USING�THE�
"3EXX�SCRIPT�)EX�#IN�

5HIS�SUPPORT�SCRIPT�MAKES�HANDLING�THE�"3EXX�PROGRAMS�A� LITTLE�
EASIER�BECAUSE� IT�APPENDS� k �)&9l�TO�THE�SOURCE� 	INPUT
�FILE�AND�
SAVES� IT�IN� THE�SAME� PATH� AS�AN�EXECUTABLE��5HE� LISTING�APPEARS�
BELOW�AND�NO�FURTHER�DESCRIPTION� SHOULD�BE�NECESSARY�

SA<O�@D=@B<
8
EKJ=@B<�
�;<=�EKJ=@B<��@D=@B<�
<:?E�� EDL<HJ@D>�.C@;%<N��@D=@B<��?<N����9@D8HO�'�
�EKJ=@B<��
-3�%<N��@D��&D#@B<��?<N��+KJ#@B<�

&� CAN� IMAGINE�A�FEW�PEOPLE�
THOUGHT� *� HAD�GONE�COMPLETELY�
ROUND�THE�BEND�BY�RETURNING�TO�
THE�GOOD�OLj�DAYS�WITH�A�

NOSTALGIC�VISIT�TO�HEX�DUMPS�
"NYONE�WHO�CAN� REMEMBER�THAT�FAR�
BACK�WILL�ALSO�REMEMBER
� HEX�DUMPS�
USED�TO�BE�DIFFICULT�TO�USE��4OME�
PROGRAMS�REQUIRED�YOU�TO�ENTER�EACH�
LINE� k LIVEl� AND�THE�CODE�WOULD�OFTEN�
BE�SEVERAL�THOUSAND�BYTES� IN� LENGTH��
OFTEN�WITHOUT�A�CHECKSUM�

5IME�HAS�MARCHED�QUICKLY�ON�AND�
THE�HEX�DUMP
� LIKE� ALL�GOOD� IDEAS
�
CAN� STILL� FIND�A�USE�� �PROVIDED� IT�IS�
BROUGHT�UP�TO�DATE�

-AST�MONTH� *� DESCRIBED�AN�"3EXX�
HEX�COMPILER�WHICH�TAKES�PRE�EDITED�
HEX�AND�COMPILES� IT�AS� A�PROGRAM��
5HIS�APPROACH� IS�MUCH�SIMPLER�AND

FAR�MORE�FRIENDLY�THAN�ANY�OTHER�
BECAUSE� IT�ALLOWS�YOU�TO�TAKE�A�BREAK�
AT�ANY�POINT�AND�A�MISTAKE� IS�NOT�
NECESSARILY�FATAL�

5O�COMPLETE�THIS�TWO�PARTER
� *�D�
LIKE�TO� INTRODUCE�YOU�TO�ANOTHER�USE�
FOR�HEX�DUMPS�� �ELECTRONIC�
TRANSMISSION�� 4OME�##4�SYSTEMS�
ONLY�SUPPORT�TEXT�	��BIT
�PROTOCOLS�� *T�
IS�THEREFORE� IMPOSSIBLE�TO�TRANSMIT�A�
BINARY�FILE�OVER�THEM��"ND� HOW�COULD�
YOU� SEND� A�MACHINE�CODE� PROGRAM�TO�
A�FRIEND�USING�A�'"9 �5HESE�ARE�JUST�
TWO�PLACES�WHERE�A�HEX�DUMP� IS�THE�
ONLY�SOLUTION�

$ONSIDER�SENDING�THE�SOURCE�
CODE�� �SURELY�THIS�MUST�BE�SHORTER�� *N�
PRACTICE
� A� HEX�DUMP�CAN�ACTUALLY�
WORK�OUT�SLIGHTLY�SMALLER�THAN�THE�
ORIGINAL�SOURCE� IT� REPLACES�� &SPECIALLY

�����������
���B������������
��
"3EXX�� �5HE�"MIGA�VERSION�OF�THE� *#.�3EXX� LANGUAGE� INVENTED�BY�.IKE�

$OWLISHAW�AND�CONVERTED�BY�8ILLIAM�)AWES��"3EXX�IS�AN� INTERPRETED�
SCRIPTING�LANGUAGE�USED�MAINLY�TO�CONTROL�OTHER�APPLICATIONS�� 1ERHAPS�THE�
BEST�EXAMPLE� IS��(%��)) %$�"������FROM�(OLD� %ISK�

"SSEMBLY�LANGUAGE�� �0FTEN� 	WRONGLY
� REFERRED�TO�AS�MACHINE�CODE��"SSEMBLY�
LANGUAGE� IS� A�SERIES�OF�MNEMONIC� INSTRUCTIONS�TRANSLATED� INTO�TRUE�
MACHINE�CODE�BY�AN�ASSEMBLER��5HE�CODE�GENERATED� BY�AN�ASSEMBLER�
EXECUTES�AT�EXTREMELY�HIGH�SPEED�AND� IS� USUALLY�MORE�COMPACT�THAN�THAT�
PRODUCED�BY�ANY�CONVENTIONAL�METHOD�� *T�IS�MUCH�HARDER�TO�USE�AND�
MORE�PRONE�TO�ERRORS�THAN�OTHER�	HIGH�LEVEL
� LANGUAGES�SUCH�AS�#"4*$�
AND�$�

-70�� �-IBRARY�7ARIABLE�0FFSET��5HE�"MIGAjS�30.�OPERATING�SYSTEM
� ,ICKSTART�
CONTAINS�HUNDREDS�OF�LITTLE� ROUTINES�TO�CONTROL�THE�SYSTEM��5HESE�ARE�
REFERENCED�BY�ADDING�A�BASE�ADDRESS� 	CALLED�A� LIBRARY�BASE
�TO�THE�
VARIABLE�OFFSET��5HE�FACT�THESE�VARIABLES�ARE� NEGATIVE� ISN�T�REALLY�VITAL�

.ACHINE�CODE�� �5HE�SERIES�OF�NUMBERS�UNDERSTOOD�AND�EXECUTED� BY�THE�
�������7ERY�FEW�PEOPLE�ACTUALLY�PROGRAM� IN�TRUE�MACHINE�CODE
� ALTHOUGH�
IT�CAN�BE�DONE��5HIS�TECHNIQUE� IS� USUALLY�REFERRED�TO�AS�HAND�CODING�
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��'�;-9415)3
IF�THE�CODE� IS� HEAVILY�COMMENTED�OR�
WRITTEN� IN�$�FOR� INSTANCE��"S�AN�
EXAMPLE�THE�ORIGINAL� SOURCE�OF�
*4500
�WITH�ONLY�A�FEW�SHORT�
COMMENTS� RAN� TO�����BYTES�� �
WHEREAS�THE�(&/46.� HEX�CODED�
VERSION� RUNS�TO�JUST������5HE�ACTUAL�
SAVING�IS� IMPOSSIBLE�TO�QUANTIFY�FOR�
ANY�PARTICULAR�CASE
� BUT�HEX�DUMPS�
ARE�OFTEN�MORE�EFFICIENT�THAN�A�
CASUAL�GLANCE�MIGHT�SUGGEST�

5HE�BINARY�TO�4MID)&9�
CONVERSION� IS�COMPLETED� IN�TWO�
STAGES�� 'IRST
�THE�FILE� IS�DUMPED� IN�
HEX�BY�"MIGA%04�THEN�AN�"3EXX�
PROGRAM� IS�USED�TO�CONVERT�THAT� INTO�
A�USABLE�HEX�FILE�� &XPERTS�CAN�DO�THE�
FIRST�PART�OF�THE�CONVERSION�MANUALLY
�
BUT�THE�"MIGA%04�SCRIPT
� )EXIFY
� HAS

BEEN�PROVIDED�TO�MAKE�THINGS�THAT�
BIT�SIMPLER��"MIGA%04� IS� USED�TO�
PARSE�THE�BINARY�FILE� INTO�HEX�FIRST�
BECAUSE� IT�S�MUCH�FASTER�THAN�AN�
EQUIVALENT�PROGRAM�WRITTEN� IN�"3EXX��
5HE�SECOND�PART�OF�THE�CONVERSION� IS�
PERFORMED� IN�"3EXX�FOR�JUST�THE�
OPPOSITE� REASON�

 ,*-/"00&,+
*� HAVE� INCLUDED�TWO�CUT�DOWN�"3EXX�
VERSIONS�OF�THE� HEX�TO�BINARY�AND�
%04HEX�TO�HEX�CONVERSIONS�WHICH�
NEITHER�GENERATE�NOR�REQUIRE�
CHECKSUMS��5HESE�CAN�BE�USED� IN�
PLACE�OF�THE�CHECKSUMMING�VERSIONS�
WHEN�YOU�ARE�TRANSMITTING���BIT�CODE�
OVER�A�MODEM� FOR�EXAMPLE�� THE�HEX�
CODE�GENERATED� IS�SHORTER�BY���BYTES

� � � �*&$��0%,--"/�X �&002"����X �!" "*�"/� ����
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EACH� LINE�
5HE�HEX�TO�BINARY�CONVERSION�

PROGRAM�CAN�BE�USED�TO�TRANSLATE�
MANUALLY�EDITED�HEX�DUMPS�
	PROVIDED�THE�CHECKSUM� IS� LEFT�OFF
�� �
BUT�DONjT �DO� IT�SINCE� IT jS�ALL�TO�EASY�
TO�MAKE�AN�ERROR�WHICH�COULD�CRASH�
THE�MACHINE�

'OR�PEOPLE� USING�THOSE�SYSTEMS
�
A�HEX�COMPRESSION�DECOMPRESSION�
SYSTEM�HAS�BEEN� INCLUDED�WHICH�
OFFERS�ON�AVERAGE���d
���PER�CENT�
COMPRESSION�OF�HEX�
CODE�GENERATED�BY�THE�
"3EXX�PROGRAMS�

5HESE�PROGRAMS�
ARE�ACTUALLY�&%*5�
MACROS�WHICH� REPLACE�
COMMON� SUB�STRINGS�
IN�THE�HEX�CODE��"N�
EXAMPLE�OF�THE�CODE�
GENERATED� BY�THE�&%*5�
COMPRESSER�IS�ALSO�
LISTED�

%,4�&1�4,/(0�
)EXIFY
$ALLING�)EXIFY�COULD�NOT�BE�EASIER��"LL�
YOU�HAVE�DO� IS�SUPPLY�THE�NAME�
	WITHOUT�A�PATH
�OF�THE�FILE�TO�BE�
CONVERTED� 	OPTIONALLY�WITH� A�
DESTINATION�FILE� AND�PATHNAME
�AND�
THE�SCRIPT�DOES�THE�REST�

5YPICALLY� IT�MIGHT�BE�CALLED� LIKE�
THIS�

6SAGE�� 5"3" 0/"6� %"3&#4

&*#&("
�
�+0/#&("

B�<N<:KJ<�?<N@=O�@IJEE�'�
-�)��&I/EE
B�<N<:KJ<�?<N@=O�@IJEE

5HE�EXTENSION� k �)&9l�WILL� BE�
APPENDED�TO�THE� NAME�TO� IDENTIFY�THE

FILE�� 	*F�YOU�DONjT �SUPPLY�A�
DESTINATION
� )EXIFY�WILL� AUTOMATICALLY�
CHOOSE�THE�NAME�SUPPLIED�AND�USE�
THAT�AS�THE�DESTINATION� PATH� AND�
FILENAME�
�5HE� INPUT�FILE�MUST�BE� IN�
THE�CURRENT�DIRECTORY�

)EREjS�HOW� IT�ALL�WORKS�

��� %EFINES�THE�KEY�ARGUMENT�
TEMPLATE�� )EXIFY�TAKES�TWO

ARGUMENTS�� �THE�
INPUT�FILE�WHICH�
MUST�BE�SUPPLIED�
AND�THE�OPTIONAL�
OUTPUT�FILE�

�
� *F�AN�OUTPUT�FILE�
IS� NOT�SUPPLIED
�
THIS�TAKES�CARE�OF�
IT�BY�SETTING�THE�
VARIABLE� kOUTFILEl� TO�
THE�CONTENTS�OF�
k INFILEl �

��� %ISPLAYS� A�STATUS�MESSAGE��5HIS�
LINE� IS�OPTIONAL� AND�CAN�BE�OMITTED� IF�
DESIRED�

���$ONVERTS�THE�BINARY�INPUT�FILE�TO�A�
SIMPLE�HEXADECIMAL�"4$**� DUMP�
5HIS� IS�SENT�TO�THE�5�ASSIGNMENT�IN�
THE�3".�DISK�FOR�SPEED�AND�
CONVENIENCE�

5HE������ADDS�THE�PROCESS�
NUMBER�AND�ALLOWS�THE�SCRIPT�TO�
MULTI�TASK� IF�YOU�DESIRE�

���$ALLS�(EN4UM�	DESCRIBED�
BELOW
�AND�CONVERTS�THE�"MIGA%04�
HEX�DUMP� INTO�A�SHORTENED�VERSION�
WITH� LINE�CHECKSUMS�� /OTE�THIS� LINE�
ADDS�THE�EXTENSION� k �HEXl�TO�THE�
OUTPUT�FILENAME��:OU�CAN�CHANGE�THIS�
TO�ANOTHER�EXTENSION� IF�YOU�DESIRE�� �
BUT�DO�NOT�OMIT� IT�ALTOGETHER�OR�YOU�
WILL�OVERWRITE�THE�EXISTING�BINARY�

%,4�&1�4,/(0�
(ENSUM�3&99
(ENSUM�TAKES�AN�"MIGA%04�5:1&D�
HEX�DUMP�AND�CONVERTS�THAT�INTO�A�
HEX�DUMP�WITH� A�CHECKSUM�

5HERE�ARE�TWO�WAYS�OF�USING�
THIS� PROGRAM�� �EITHER�CALL� IT�DIRECTLY�OR�
USE�THE�)EXIFY�SCRIPT�DESCRIBED�
ABOVE��5HE�AUTOMATIC�VARIANT� IS�
PREFERABLE�FOR�SPEED
� BUT�IF�YOU�WANT�
TO�CALL� IT�MANUALLY�YOU�CAN�DO�SO�
THUS�

-3�$"*.0)�&DFKJ�=@B<�'�
+KJFKJ�=@B<

5YPICALLY�A�CALL�WILL� LOOK�SOMETHING�
LIKE�THIS�
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8KJ=@B<

��/4,"� �B@IJ�-�)�B@IJ�?<N�
��-3�$"*.0)�B@IJ�?<N�B@IJ�I<N

6SING�THE�PROGRAM� IN�THIS�WAY�GIVES�
YOU�THE�ADVANTAGE�OF�CHOOSING�THE�
NAME�AND� POSITION�OF�THE�TEMPORARY�
WORKFILE�AND�THE�FILE�EXTENSIONS�� �
THERE� IS� LITTLE�BENEFIT�IN� PRACTICE�� *N�
FACT
�5:1&�COULD� BE�CALLED�FROM�THE�
"3EXX�SCRIPT
� BUT�HAS� BEEN� LEFT�
SEPARATE�BECAUSE�"MIGA%04

HANDLES�THE�ARGUMENT�TEMPLATES�WITH�
LESS�FUSS�

(&/46.� IS�VERY�SIMILAR�TO�
)&9�#*/�DESCRIBED� LAST�MONTH
� SO�
THE�FOLLOWING�DESCRIPTION� IS� NOT�AS�
DETAILED�� REFER�TO�THE�ORIGINAL� CODE�FOR�
MORE� INFORMATION�

���"LL�"3EXX�SCRIPTS�MUST�START�WITH�A�
COMMENT� LINE��5HIS� IS�A�FEATURE�OF�
THE� LANGUAGE�WHICH�CANNOT�BE�
AVOIDED�AND�THEREFORE�SHOULD�BE�
USED�TO�DESCRIBE�WHAT�A�PROGRAM�
DOES��5HIS�FACILITY�CAN�BE�PUT�TO�GOOD�
USE� IF�YOU� START�ALL�YOUR�INITIAL�
COMMENTS�WITH�THE� SAME�STRING��
���3&99l� PERHAPS�

/OW�A�SIMPLE�"MIGA%04

EF<D��?<N@D�
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�H���
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EKJ=@B<
M��
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MH@J<BD��?<N8KJ�
?<NB@D<��
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<D;
:BEI<���?<NEKJ��

COMMAND�WILL�GIVE�DESCRIPTIONS�OF�ALL�
YOUR�"3EXX�PROGRAMS
�VIZ�
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DB�������A� DB����N� OBTFKA
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OBTFKA DB��!�R� DB�//�.�

BD DB��#�S� OBTFKA

DB��%"!�G� DB��%�T� QI

DB��%���H� DB�&&�U�

���5AKES�THE�ARGUMENT� LINE� AND�
STORES� IT� IN�THE�VARIABLE
� kCOM��

��� 3EMOVES�	PARSES
�THE�FIRST�WORD�
FROM�THE�COMMAND� LINE� AND�STORES� IT�
IN�THE�VARIABLE� k INFILEl �

���4TORES�THE�SECOND�ARGUMENT�IN�
kOUTFILEl �

��� #OTH�ARGUMENTS�ARE�REQUIRED� FOR�
THIS�SCRIPT�SO�THIS� LINE�CHECKS� IF�THE�
LAST�ARGUMENT�WAS�A�NULL� 	EMPTY
�
STRING�� *F�IT� IS�CONTROL� CONTINUES�AT�
4TEP��
� OTHERWISE� IT�JUMPS�TO�4TEP���

"-,�2�27.#�2&#+�',�
%UE�TO�THE�WIDTH�OF�THE�COLUMNS�
IN�"MIGA�4HOPPER
�WE�HAVE�TO�
BREAK�A�LISTING�ACROSS�TWO�OR�
MORE�COLUMNS�FROM�TIME�TO�TIME��
8HEN�THIS�HAPPENS�AND�YOU�HAVE�
TO�ENTER�TWO�OR�MORE�LINES�
WITHOUT�A� <3ETURN>�BETWEEN�THEM
�
WE�VE�USED�THIS�SYMBOL��+

� 
� 1ROVIDES�AN�ERROR�MESSAGE�WITH�
COMMAND� LINE�HELP�AND���

��� ���EXITS�CLEANLY�BACK�TO�"MIGA%04�
WITH� AN�ERROR�

���5ERMINATES�THE� *'���%0�BLOCK�
OPENED� AT�4TEP���

���$HECKS�FOR�THE�PRESENCE�OF�THE�
INPUT�FILE�� *F�THE�SPECIFIED�FILE� IS�
MISSING
�CONTROL� CONTINUES�AT�4TEP
���OTHERWISE� IT�RESUMES�AT�4TEP� ���

���� %ISPLAYS�THE�FILE�MISSING�ERROR�
MESSAGE���

���� ���AND� RETURNS�FAILURE�TO�
"MIGA%04�

����5ERMINATES�THE� *'���%0�BLOCK�
OPENED�AT�4TEP���

���� &VERYTHING�HAS�GONE�TO� PLAN
�
SO�THIS�DISPLAYS�THE� PROGRAMjS

OPENING�PROGRESS�MESSAGE�

����0PENS�THE�SPECIFIED� INPUT�FILE�FOR�
READ�ACCESS� 	R
�WITH�THE�HANDLE�
)&9*/�

����0PENS�THE�SPECIFIED�OUTPUT�FILE�
FOR�WRITE� ACCESS� 	W
�WITH�THE� HANDLE�
)&9065�

*F�THE�FILE�CANNOT�BE�OPENED�FOR�
SOME�REASON�"3EXX�WILL�FAIL�WITH� ITS�
OWN�ERROR�MESSAGE��"N�EXISTING�FILE�
WILL� BE�OVERWRITTEN� UNLESS� IT�HAS�BEEN�
PROTECTED�AGAINST�DELETION�

����4ETS�THE�CUMULATIVE�CHECKSUM�
VARIABLE
� 46.�TO� ITS� INITIAL�VALUE�

����4TARTS�THE�MAIN� LOOP�WHICH�WILL�
KEEP� RUNNING�UNTIL�THE�END�OF�THE�
INPUT�	SOURCE
�FILE� IS� REACHED�

���� 3EADS�A�SINGLE� LINE�FROM�THE�
INPUT�FILE� INTO�THE�VARIABLE�HEXLINE��
5YPICALLY�THIS�MIGHT� LOOK�SOMETHING�
LIKE�THIS�

�� �� �( �� �( ��
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0���0FFSET�FROM�START�OF�FILE�
-��
�0NE� LONGWORD�OF�BINARY�DATA�
"������CHARACTERS�� /ON�PRINTING�
CHARACTERS�ARE�SHOWN�AS�PERIODS�

���� 3EMOVES�THE�UNWANTED�DATA�
	OFFSET�AND�"4$**
�FROM�THE� LINE�OF�
HEX�

5HIS�TRIMS�THE�EXAMPLE�ABOVE�
INTO�SOMETHING�LIKE�THIS�

�-�� �-�� �,�� �,�

������'��00000000����������00000000

-���0NE� LONGWORD�OF�BINARY�DATA�

���� %ETERMINES�THE�NUMBER�OF�WORDS�
IN�THE�VARIABLE�HEXLINE�AND�SETS�UP�A�
LOOP�TO� INCREMENT�9�START�FROM���TO�
THAT�NUMBER��5HIS�HAS�TO�BE�DONE�
BECAUSE�THE� LAST� LINE�OF�DATA�CAN�
HAVE�BETWEEN�ONE�AND�FOUR�
LONGWORDS�WORTH�OF�HEX�

���� &XTRACTS�ONE�WORD�OF�DATA�FROM�
THE�STRING�IN�)EXLINE�AND�STORES�THAT�
IN� k LONGl ��5HE�WORD� SELECTED� IS�
DEPENDENT�ON�THE�VALUE�OF�9�WHICH� IS�
CONTROLLED� BY�THE� LOOP�

����4ETS�UP�A� LOOP�WHICH�WILL�
POSITION�:�AT���4TEPS�THROUGH�THE�
WORD� 	ACTUALLY� ITS�A�)&9ED� LONGWORD
�

:�IS� INCREMENTED�BY���EACH� LOOP�

����$ALCULATES�THE�CUMULATIVE�
CHECKSUM�

����$LOSES�THE�%0� LOOP�OPENED�AT�
4TEP����AND� INCREMENTS�:�� *F�:�HAS�
PASSED� ITS�FENCE� LIMIT
� CONTROL�
CONTINUES�AT�4TEP����� �IF�NOT�CONTROL�
RETURNS�TO�4TEP����

����$LOSES�THE�%0� LOOP�OPENED�AT�
4TEP����AND� INCREMENTS�9�� *F�9�HAS�
PASSED� ITS�FENCE� LIMIT
�CONTROL�
CONTINUES�AT�4TEP����� �IF�NOT�CONTROL�
RETURNS�TO�4TEP����

����$HECKS�THE�END�OF�INPUT�FILE�HAS�
NOT�BEEN� REACHED�AND� IF�NOT�
EXECUTION�CONTINUES�AT�4TEP���
�
OTHERWISE� IT�JUMPS�TO�4TEP����

����$ONCATENATES�THE�CURRENT� LINE�OF�
HEX�WITH�A�FOUR�BYTE
�HEX�CONVERTED�
VERSION� OF�THE�CHECKSUM�VALUE�AND�
STORES�THAT� IN�THE�OUTPUT�FILE
�
)&9065�

����5ERMINATES�THE� *'���%0�BLOCK�
OPENED�AT�4TEP����

����$LOSES�THE�MAIN�%0� LOOP�OPENED�
AT�4TEP�����5HIS� LOOP�EXECUTES�ONCE�
FOR�EACH� LINE� IN�THE� INPUT�FILE�

�������$LOSE�ALL� THE�OPEN�FILES�AND�
RETURN�TO�"MIGA%04�� $%

$INN;�-LI<F?G�'IBH�
*F�YOU�GET�STUCK�WITH�"MIGA%04�OR�
THERE�IS�ANYTHING�SPECIFIC�YOU�
WOULD�LIKE�TO�SEE�COVERED�HERE
�
DROP�A�LINE�DETAILING�YOUR�
CONUNDRUM�TO��.ARK�4MIDDY
�
"MIGA�4HOPPER
����.ONMOUTH�4T
�
#"5)
�#"���#8��4ORRY
�NO�
PERSONAL�CORRESPONDENCE�CAN�BE�
ENTERED�INTO��%ESPERATE�PEOPLE
�
WITH�NO�REGARD�FOR�TELEPHONE�BILLS
�
CAN�&.AIL�ME�ON�$*9�k4.*%0*%l �
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#ASED� ON� $OMMODORES� &PICj -ANGUAGE�
PACK�� 0PTION� �� GIVES� THE� WHOLE� FAMILY�
MAXIMUM�USE�OF�THE�"MIGA�

1HOENIX�
HAVE�ADDED�

F C I F . � TO�THE�TOP�
L I � I � QUA LITY �

SOFTWARE �
T IT LE S �
ALREADY�IN�
THE�PACK�
W ITH �A�
CHO ICE �OF

FUN�SCHOOL�TIT LE S �FO R�THE�CHILDREN�AND�.ONKEY�
*SLAND��
�	"MIGA�'ORMAT�(OLD�W INNER
��5HEY�
COMPLETE�W HA T�IS�AN�UNBEATABLE�SOFTWARE �
BASED�PACK��8HETHER�IT �S �WORD �PROCESSING
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�
AND� A� FU L L � RANGE� OF� TOP � Q U A LITY � A CCESSO RIE S 
�
M AK ING � DAY� TO � DAY� HOUSEHO LD � M ANAGEMENT�
EASY��

/03."-�3�3�1�� INC� 7"5������������
/'.$-(7�
./3(.-��

1"�.3

�!�.��
�!

�'"
	��-A� ($


/FGJJGNQ�,MLGRMP
����� - J KK

2R?P� +"���
��0).�#NKNTQ�0QHMSDQ�

�����$VRCPL?J�#PGTC

/ ����
2!-� %WO@MRHNM�

%TQNOQDRR
�,GLG�.DDGAC�
���3#*������#GQIQ�
 ��"MNW� 'MJBCP�
 LRG
&J?PC�QAPCCL

HDD
RGDDSR� NE� 0@ODQ�
�K�,MSQC�,?R

015*0/

$)3*45."4� $3"T,&3
�6NBELIEVABLE�
��$RAZY�
�ARE�JUST�SOME�OF�
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THE�DEMISE�OF�THE�"�����

%ESTINED�NEVER�
TO�HE�SOLD�AGAIN�
THE�"�����WAS �
SUPERCEDED�BY�
THE�"����RANGE��
)OWEVER
�
1HOENIX�HAVE�
SECURED�ONE�OF�

�� THE�LARGEST�
STOCKS�IN�THE�6,�OF�THE�$ARTOON�$LASSICS�1ACK�
AND�OFFER�YOU�THE�VERY�LAST�CHANCE�TO�PURCHASE�
TH IS �LEGENDARY�MACHINE��
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*F�YOU�WISH�TO�UPGRADE�ANY�MAJOR�ITEM�OF�HARDWARE�IN�THE��0PTION�1ACK�
�SIMPLY�TE LL�US�AT�THE�TIME�OF� ORDERING�AND�WE�W ILL�JUST�

CHARGE�YOU�THE� DIFFERENCE�IN�PRICE�BETWEEN�THE�TWO�PRODUCTS��&ASY�

�*��� �-+,� �(.�*+� 9BE� �B@CHG8E	� C E<A G8 E� 4A7 � @ BA <GB E� J;8A�
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�0�%-+".��G86;A<64?�;8?C?<A8�AH@58E�
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BE78E�6B@C4A<8F�<A��HEBC8�

)KH�<H?;D:BO	�>?=>BO�JH7?D;:� I7B;I�
J;7C�M?BB�;DIKH;�J>7J�OEKH�EH:;H�?I�
:;7BJ�M?J>�;<<?9?;DJBO�7D:�M?J>�J>;�
C?D?CKC�E<�<KII�

"T�THE�TIME�OF�
PLACING�YOUR�
ORDER�WE�W ILL�
ADVISE�YOU�OF�
ANTICIPATED�
DELIVERY�TIME�
AND�ANSWER�
ANY�OTHER�
QUERIES�YOU�
MAY�HAVE�
REGARDING�YOUR�
PURCHASE��"LL�

MAJOR�CREDIT�CARDS�ACCEPTED�

�7� < � < � 2>� @5� 2� 5�� 	

I T � P � P � I j � I � � ?

.>;� *>E;D?N� FHE:K9J� >;BFB?D;�
;DIKH;I� J>7J� 7BB� EKH� 9KIJEC;HI�
8;D;<?J�<HEC�J>;� >?=>;IJ� B;L;B� E<�
7<J;H�I7B;I�J;9>D?97B�IKFFEHJ�
8E�ALSO�OFFER�
ADVICE�TO�HELP�
YOU� IN� CHOOSING�
EXACTLY�THE� RIGHT�
PRODUCT�FO R�YOUR�
REQUIREMENTS�
THUS�ELIMINATING�
THE�POSSIBILITY�
OF�AN�UNWANTED p 8 

OR�UNNECESSARY�
PURCHASE�

F L I � S P N � IC��

)D9;� OEK� >7L;� C7:;� J>;�
:;9?I?ED� JE� FKH9>7I;� <HEC�
*>E;D?N� OEKH� EH:;H� M ?BB� 8;�

: ? I F 7 J 9 > ;: �
FHECFJBO� 7D:�
M?J>EKJ�<KII�

IN TACT�AND� IN � TH E �
THEY� LEFT�OUR�STOCK�

6SING�ONE�OF�THE�
COUNTRIES�
LEADING� COURIER�
SERVICES�
ENSURES�THA T�
YOUR�GOODS�
ARRIVE�ON�TIME
�
S AM E � CONDITION
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5RENTHAM�(ARDENS�
4TOKE�ON�5RENT�
�����/OVEMBER

���%ISKS�FULL�OF�SUPERB�ANIMATIONS�AND�EFFECTS�TO�TRANSFORM�YOUR�VIDEOS�INTO�
PROFESSIONAL� LOOKING�PRODUCTIONS�INSTANTLY��

.IX�AND�MATCH�THE�ANIMATIONS�WITH�YOUR�OWN�TEXT�OR�USE�OUR�SPECIALLY�DESIGNED�BRUSHES�AND�"NIMBRUSHES�
SUPPLIED�TO�GIVE�YOU�?H>F?MM�VARIATIONS�AND�COVER�?P?LS�OCCASION�
%ESIGNED�BY�GRAPHIC�ARTISTS
�THE�VOLUMES�COVER�8EDDINGS
�#IRTHDAYS
�4PORT
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%O� YOU�WANT� TO� SEE� YOUR� CHILDREN� USE� THE� COMPUTER� FOR�SOMETHING�
OTHER�THAN�SHOOT�EM�UPS 
8OULD�YOU�LIKE�THEM�TO�USE�MORE�THAN�FOUR�KEYS�AND�A�JOYSTICK 
%O�THEY�GET�FED� UP�WITH�BEING�KILLED�OFF�WHILE�TRYING�TO�WORK�OUT�WHICH�
BUTTON�DOES�WHAT 

 IIG<?�3;FF?S�0I@NQ;L?�G;S�B;P?�QB;N�SIO�;L?�FIIECHA�@IL

.=F<�.� �>GJ�AF>GJE9LAGF�GJ�<AKC���H�>GJ�<=EGK��KL9L=�;GEHML=J�
1I� �3�0�����+?FMIH�  FIM?��1?CAHGIONB��!?PIH�1.����+%



7 * % & 0

*E6A+6>C;�S�EASY�TO�USE�PALETTE�MIXER�AND�COLOUR�
SELECTOR�KEEPS�EVERYTHING�ROSY�
POWERFUL����BIT�PAINT�PROGRAM�AND�
OPPORTUNITIES�FOR�EXPANSION� INTO�FULL�
VIDEO�MIXING�AND�PROCESSING�WHICH�
WILL�SURELY�DRAW�COMPARISONS�WITH�
/EW5EKjS�7IDEO�5OASTER�

5HE�FONT�TYPES�WHICH�CAN�BE�USED�WITH�0PAL7ISION

/OT�MUCH� FEAR�OF�0PAL7ISION�
GOING�THE� SAME�WAY�THOUGH
� AS� IT� IS�
UNDOUBTEDLY�A�WORLD� AWAY�FROM� ITS�
QUIRKY�AND�UNSUCCESSFUL�
PREDECESSOR�

./ +5(2(.-�2�3./�-.3"'�3$"'�2/$"2
.OUNTS� IN�" ���� ����� ����� �VIDEO� SLOT
&XTERNAL� VERSION�TO�BE�AVAILABLE� FOR�"��� ���� �"MIGAS
���BIT�3(#�OUTPUT
���.B�DISPLAY�3".�ON�BOARD
.AXIMUM�DISPLAY�SCREEN�SIZE�����X�����	1"-�0VERSCAN

.AX� IMAGE�SIZE�������X�������PIXELS�USING�HARD�DRIVE�AS�VIRTUAL�MEMORY�

�� &XPANSION� SOCKETS�FOR�FRAME�GRABBER�GENLOCK
� VIDEO�EFFECTS
�VISION�MIXER�
AND�DE�INTERLACER

�� 6SE�0PAL7ISION�TO�DISPLAY����BIT�BACKDROPS�AND�"MIGA�SOFTWARE�ON� SAME�
SCREEN� AND�GENLOCK�OR� RECORD�THE�OUTPUT�TO �VIDEO�

p� "UTOCONFIGURES� FOR�1"-�OR�/54$

(RADIENT�FILLS�
*E6A+6>CI

1ACKAGED�WITH� THE�0PAL7ISION�
MOTHERBOARD� IS� A�VARIETY�OF�SOFTWARE
�
INCLUDING�.L= H/= EJ P�
 �A�FULL�FEATURED�
���BIT�PAINT�PROGRAM
� .L= H/ NAOAJ PO �
� �A� SOPHISTICATED� SLIDE�SHOW�
PROGRAM
� . L= H' K P* A U 
 �FOR�DISPLAYING�
"MIGA�GRAPHICS�AND� ANIMATIONS�
DIRECTLY�OVER����BIT�GRAPHICS
� A�
NUMBER�O F�USEFUL� UTILITY�PROGRAMS�
AND
�WAIT�FO R�IT
� * EJ C �. B�*=N= PA��
TOUTED�AS� THE�WORLDjS�FIRS T����BIT�
PERSONAL� COMPUTER�GAME
�OF�WHICH�
ALL� THAT� REALLY�NEEDS�TO� BE� KNOWN� IS�
THA T�YOU� NEED�OVER��.B�OF�HARD�DRIVE�
SPACE�AND� �.B�OF�$HIP�3".�JU S T�TO�
GET� IT� RUNNING�

04 ("* �%(3�!+(22
*NSTALLATION� IS� BEAUTIFULLY�SIMPLE
�
REQUIRING�THE�0PAL7ISION�MOTHERBOARD�
TO �BE� INSERTED� INTO�THE�"MIGA�S�VIDEO

BQNVM
"6GN�1=>I:A:N�H6BEA:H�I=:�
HE:8IGJB�D;�HD;IL6G:�L=>8=�
8DB:H�L>I=�*E6A0>H>DC�
 �I=:�
A6I:HI�=:6KN�6GI>AA:GN�>C� I=:�

�B><6�<G6E=>8H�L6G

5 ITH�THE� INTRODUCTION�
OF�%$57
�AND�OF�
"7IDEO����EARLIER�THIS�
YEAR
� A�PRICE�WAR�FOR�

QUALITY�"MIGA�GRAPHICS�DEVICES�
BEGAN��0PAL7ISION� LOOKS�SET�TO�
INTENSIFY�THIS�CONFLICT
�W ITH�A

-IKE�THE� RARE�GEMSTONES�THAT�ARE�
ITS� NAMESAKE
� 0PAL7ISION� HAILS�FROM�
"USTRALIA
� APPARENTLY�FROM�THE� SAME�
DESIGNERS�AS� THE� ILL�FATED�$OLORBURST�
SYSTEM�� �WHICH� PROMISED�SO�MUCH
�
BUT�FOR�MANY�REASONS� ULTIMATELY�
FAILED� TO�DELIVER�THE�GOODS�

5HE�0PAL7ISION�.OTHER�#OARD�WHICH�PLUGS� INTO�THE�"MIGAjS�VIDEO�SLOT

.-$ � /($"$� 3� �3(,$
5HE�MOST� INTERESTING�ASPECT�O F�THE�
0PAL7ISION�DESIGN� HAS�GOT�TO�BE� ITS�
MODULAR�CONCEPT��5HE�MOTHERBOARD
�
WHICH� IS�THE�CORE�OF�THE�0PAL7ISION�
SYSTEM
� PLUGS� INTO�THE�VIDEO� SLOT�OF�
"MIGA�� � � � �� � � � �� �� � �COMPUTERS�
AND�CONNECTS�DIRECTLY�TO �THE�"MIGAjS�
3(#�MONITOR
�EXTERNAL� GENLOCK�OR�
OTHER�3(#�DEVICE��"S�THEY�BECOME�
AVAILABLE
� EXPANSION�MODULES� CAN� BE�
ADDED�TO� PERFORM� A�VARIETY�OF�VIDEO�
OPERATIONS
� INCLUDING�DIGITAL� VIDEO�
EFFECTS
�VISION�MIXING
� FRAME�
GRABBING
� GENLOCKING�AND�DEc
INTERLACING�� 	4EE�THE� SIDE� PANEL� FOR�
MORE�DETAILS
�

SLOT
� CONNECTED�TO� THE�3(#�MONITOR
�
AND�THE�SOFTWARE� INSTALLED�ON�TO� HARD�
DISK�� #Y�OPTING�NOT�TO � INSTALL� THE�WIDE�
RANGE�O F�DEMO� PICTURES�AND�
BACKGROUNDS� *� HAD�THE�WHOLE�THING�
DONE� IN� LESS�THAN�TWENTY�MINUTES�� �
AND� *� DIDNjT �EVEN� HAVE�TO�FIDDLE�WITH�
THE�ADJUSTMENT�SCREW�ON�THE� REAR�OF�
THE�BOARD�TO� TUNE�THE�VIDEO�SIGNAL� IN
�
THOUGH�MAYBE� *�WAS� LUCKY�

./ +/ (-3
"S� IS�OFTEN� THE�CASE�WHEN� *jM�TESTING�
NEW�PRODUCTS
� ONCE� INSTALLATION� IS�
COMPLETE� *�JU S T�JUMP�STRAIGHT� IN� AND�
START�PLAYING��5HIS� TIME� *� MADE� A�
BEELINE� FOR�.L= H/=EJP��WHICH� LOADED

! 3 � * # � $/ ,
�

QUICKLY�AND� PRESENTED�ME�WITH� A�
STRAIGHTFORWARD� LOOKING�MAIN�MENU�� *�
SOON�FOUND�THAT�THE�BASICS�OF�
.L= H/= EJ P�WERE�VERY�EASY�TO �GET�TO�
GRIPS�WITH
� PARTICULARLY�SINCE� IT�
DUPLICATES�THE�NOW�ALMOST�STANDARD�
#AHQTA �/ = EJ P�KEYBOARD� SHORTCUTS�

0F�THE�VARIOUS�"MIGA����BIT�PAINT�
PROGRAMS� *jVE� LOOKED�AT�TH IS �YEAR�
�, =?NK/= EJ P�� 35/=EJP�� �� �AND� #"35�
/ = EJ P�AMONG�OTHERS
� *� RECKON�TH IS� IS�
THE�BEST�VALUE�YET�� *�WAS� IMPRESSED�
WITH�THE� SHEER�RANGE�OF�OPTIONS
�
THOUGH� *� EVENTUALLY�HAD�TO� RESORT�TO�
THE�WELL� PRESENTED�MANUALS� IN�ORDER�
TO� UNDERSTAND�THE�FINER�POINTS�OF�
SEVERAL� O F�THE�MORE� UNFAMILIAR�NEW�
FUNCTIONS�� 4URPRISINGLY
� FOR�ALL� ITS�
FEATURES
�.L= H/= EJ P�SEEMS�TO�BE�VERY�
FAST�ON�THE�DRAW
� COMPARED�WITH�
OTHER�PROGRAMS�

". *("�4)011&3�n � *446&��� �n �%&$&.#&3� ����
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"S�YOU�WOULD�EXPECT
� ALL� THE�
USUAL� PAINT�TOOLS�ARE� PRESENT
� AS�WELL�
AS� SOME� NEW�FEATURES�WHICH� HAVENjT �
BEEN� SEEN� ON�THE�"MIGA� BEFORE��
5HERE�ARE�SOME�NOTABLE�OMISSIONS�
TOO
� SUCH� AS� PERSPECTIVE�SCALING�FOR�
BRUSHES
� COLOUR�CYCLING�AND� SOFT�
EDGING�� 4OME�FUNCTIONS
� SUCH� AS�
"3EXX
� ALPHA�WORK�MODE� 	��BIT�
MASKING
�AND�THE�.AGIC�8AND�
FEATURE� 	FOR�CUTTING�OUT�EDGE�DETECTED�
AREAS

�WERENjT �WORKING� IN� THE�
RELEASE�VERSION� *� RECEIVED
� THOUGH�
THE�DOC�FILES� SAY�THEYjRE� IMMINENT�
0N�THE�POSITIVE� SIDE
� THE�OMISSIONS

ARE�GREATLY�OUTWEIGHED� BY�THE�WEALTH�
OF�NEW�FEATURES�WHICH�.L= H/= EJ P�HAS�

/ (-32 ��!142'$2� - # �
/ /$1
0NE�SUCH� NOVELTY� IS� THE�EXPANDABLE�
RANGE�OF�ARTISTS� TOOLS�WHICH� VERY�
EFFECTIVELY�SIMULATE�AIR�BRUSHING
�
WATERCOLOUR
� CRAYON
� CHALK�AND�
SOMETHING�CALLED�5EXTA
� ALONG�WITH�
SEVERAL� TYPES�OF�DRAWING�SURFACES�� �
INCLUDING�HAIRY�PAPER
� RICE� PAPER�AND�
HESSIAN�� �WHICH� CAN�BE� CALLED�AT�ANY�
TIME�

8ITH� ����COLOURS�AVAILABLE� FOR�
IMMEDIATE�USE� 	FROM� A� PALETTE�OF�
�����MILLION

� AND�THE�ABILITY�TO�
CHANGE�ANY�OF�THEM� AT�ANY�TIME�
WITHOUT�AFFECTING�THE� IMAGE
� PALETTE�
MANAGEMENT�COULD�BECOME� A�BIT�O F�A�
NIGHTMARE�� /OT�SO�WITH�.L=H/=EJP�� AS�
IT�HAS�A�VERSATILE� ON�SCREEN�COLOUR�
MIXING�SYSTEM�WHICH� IS� RATHER�LIKE�
MIXING�REAL� OILS� TOGETHER�ON� A�PALETTE
�
BUT�WITHOUT�THE�MESS�� $OLOUR�
SPREADS�AND� INDIVIDUAL� COLOURS�ARE�
EASILY�MADE�AND�BOTH� PALETTES�AND�
COLOURS�CAN� BE�NAMED� AND� SAVED�FOR�
LATER�RECALL
� AND�TO�GET�YOU� STARTED� A�
SMALL
� BUT�USEFUL
� RANGE� IS� PROVIDED�
WITH�THE�SOFTWARE�� 4WITCHING�TO�A�NEW�
SET�OF�PAINT� POTS
� AS� THEY�ARE�TERMED
�
IS�EASILY�DONE�WITH� A�MOUSE�CLICK�OR�
TWO�

5O� KEEP�HIGH�QUALITY� IMAGING
�
ANTI�ALIASING� IS� AVAILABLE�FOR�ANY�JOB
�
FROM� LETTERING�TO�BRUSH� PLACEMENT
� AS�
WELL� AS� NORMAL� DRAWING�FUNCTIONS
� SO�
YOU� CAN� QUICKLY�SMOOTH� NEW�CLIPS�
INTO�AN�EXISTING� IMAGE�AND�DRAW�WITH�
NO�FEAR�OF�THE�JAGGIES�

23$-"(+2
4TENCIIS� ARE�USED�EITHER�TO �PROTECT�OR�
EXPOSE� PARTS�OF�THE� IMAGE�FROM� BEING�
AFFECTED� BY�PAINTING�OPERATIONS��8ITH�
.L= H/= EJ P�STENCILS�CAN� BE�MADE� IN�
TWO�WAYS��5HE�FIRS T� IS� TO�DEFINE� A�
MASK�STENCIL�WHICH�WORKS� RATHER� LIKE

A�TRADITIONAL� A RTIS TS �� FRISKET� IN�THA T� IT�
TEMPORARILY�SEALS�OFF�THE�MASKED�
AREA�FROM� ANY�FURTHER�CHANGES��5HE�
SECOND
� OR�COLOUR�STENCIL� METHOD
�
SPECIFIES�SELECTED�COLOURS�TO �BE�
EITHER�OPAQUE�OR�TRANSPARENT�TO�
SUBSEQUENT�PAINTING�OPERATIONS�� �
THOUGH� *� USE� THESE�TERMS� LOOSELY�� �
AS�COLOUR�STENCILS�CAN�ALSO�BE�
CONTROLLED� BY�A� RANGE�OF�COLOURS�OR�
TOLERANCE�PARAMETERS�WHICH� USE�
BRIGHTNESS
� CONTRAST�AND� HUE�SETTINGS�
TO� LIM IT�OR�EXTEND�THEIR�EFFECTIVENESS��
$OLOURS�CAN� BE� INCLUDED�OR�EXCLUDED�
FROM� USE
� AND� BOTH�TYPES�OF�STENCIL�
CAN� BE� IN� USE�SIMULTANEOUSLY�� 4ADLY
�
STENCILS� CANNOT�YET�BE�SAVED�FOR�
REUSE
� NOR�HAVE�SOFT�EDGES
� THOUGH� A�
STENCIL� CAN� BE�MADE� INTO�A� i1RIORITY�
4TENCILj�WHICH� IS� SAVED�WITH� AN� IMAGE�
TO�MAKE�WINDOWS�WHEN� MIXED�WITH�
"MIGA�GRAPHICS�OR� LIVE�VIDEO�

!142'$2
-IKE�ALL� PAINT� PROGRAMS
� A�BRUSH� CAN�
BE� CLIPPED� FROM� A�SINGLE�COLOUR�
BACKGROUND� BY�USING�EITHER�A�STENCIL�
OR
�MORE�SIMPLY
� BY�SETTING�THE�$OLOUR�
OPTION� IN� THE� BRUSH� REQUESTER�TO�
REJECT�ANYTHING�WHICH� IS�THE� CURRENT�
BACKGROUND�COLOUR�� #UT�TH IS� ISN jT �THE�
ONLY�WAY�� �AS� .L= H/= EJ P�HAS�A�MORE�
ELEGANT�APPROACH�FOR�USE�WHERE�MORE�
COMPLEX�BACKGROUNDS�ARE�CONCERNED�

#Y�CAREFULLY�SETTING�TOLERANCE� LEVELS� IT�
IS� POSSIBLE�TO �EXTRACT� A�BRUSH�FROM� A�
GRADIENT�FILLED�BACKGROUND
� FOR�
INSTANCE
� THOUGH�THIS� IS�SOMETHING�OF�
A�BLACK�ART�AND�MASTERING� IT�DOES�
REQUIRE�SOME�EXPERIMENTATION�

0NCE�CAPTURED
� UP�TO�THREE�
BRUSHES� CAN� BE�HELD� READY�FOR�
IMMEDIATE�USE
�WHILE� OTHERS�CAN� BE�
LOADED� AND� SAVED�AS�USUAL�� #RUSHES�
CAN�ALSO�BE�FLIPPED
� RESIZED
� ROTATED
�
STRETCHED� AND�WARPED� INTO� NEW�
SHAPES�� �EVERYTHING�BUT�PERSPECTIVE��
5HIS
� LIKE� SOFT�EDGED� PASTING
�WILL� NO�
DOUBT�APPEAR� IN� FUTURE� RELEASES�

3$73
.L= H/= EJ P�CAN� HANDLE� ALL� THE�NORMAL�
"MIGA�SUPPORTED�FONTS��5HIS�MEANS�
"MIGA�FONTS
� $OLORFONTS� AND�0UTLINE�
FONTS� 	UNDER�8#��X
��8ITH� A�CHOICE�OF�
���MILLION� COLOURS�$OLORFONTS�NO�
LONGER�HOG�THE� PALETTE�AS�THEY�DO� IN�
#AHQTA�/= EJ P�� FOR�EXAMPLE
� AND�THEY�
LOOK�GOOD�TOO�� 4URE
� DIRECT�"('"�
$OMPUGRAPHIC�	$(
�FONT�SUPPORT

"�QUICK�MIXTURE�OF�COLOUR�EFFECTS
�
RUBTHROUGH
� TILING�AND�SHARPEN
�
AMONG�THE�OTHERS�AVAILABLE

����*)� 3/-�.�!*-�*+�'1$.$*)
'OUR�EXPANSION�MODULES�ARE� BEING�DEVELOPED�TO� PLUG� INTO�THE�0PAL7ISION�
MOTHERBOARD��5HESE�WILL� BE�AVAILABLE�SEPARATELY�AND��WHEN�FULLY� LOADED
�
0PAL7ISION�SHOULD�BE� CAPABLE�OF�PROVIDING�HIGH�QUALITY�VIDEO�PROCESSING�AND�
EFFECTS
� VISION�MIXING�� ���BIT�GRAPHICS
� IMAGE�GRABBING
� GENLOCKING�AND�
FLICKER�FREE�MULTI�SYNC�OUTPUT�� *F�THE�PRICE� IS� RIGHT
� 0PAL7ISION�COULD�QUICKLY�
BECOME�THE�1"-�USER�S� ADD�ON�TO�RIVAL� TO �/EW5EKjS�7IDEO�5OASTER
�ESPECIALLY�
IF�A�1"-�5OASTER� IS�NOT�AVAILABLE�WITHIN�A�VERY�SHORT�TIME�

n � '3".&�(3"##&3�� �(&/-0$,
"S�WELL� AS�PROMISING�INSTANT����BIT�FRAME�GRABBING�UP�TO�BROADCAST�QUALITY
� ���
BIT� LEVEL� KEYING�	FOR�FINE�CONTROL
�AND�OVERLAYING�OF�BOTH�0PAL7ISION�AND�"MIGA�
GRAPHICS�ONTO� LIVE�VIDEO
� IT�WILL� ALSO�BE�POSSIBLE�TO �USE�TH IS�MODULE�TO �DO�
REAL�TIME�VIDEO�PROCESSING�TO�PRODUCE�A�VARIETY�OF�COLOURFUL� EFFECTS� SUCH�AS�
FALSE�COLOUR
� INVERSIONS�ETC�

n� 30"45&3�$)*1
5HIS� COULD�WELL� BE� THE� COMPONENT�THAT�ENDS�THE�7IDEO�5OASTERjS� REIGN�AS�THE�
ONLY�"MIGA�BASED�DIGITAL�VIDEO�EFFECTS�GENERATOR�� %ETAILS� ARE�SPARSE�AT�THE�
MOMENT
� BUT�WITH� SOFTWARE�FOR�DESIGNING�AND�SEQUENCING�CUSTOM�EFFECTS�AND�
TRANSITIONS
�EXPANDABLE� LIBRARIES�OF�WIPES
� AND�SCALABLE� PICTURE� IN� PICTURE�
	VIDEO�ON�8ORKBENCH
� IT� LOOKS� LIKE�1"-�USERS�WILL� FINALLY�BE�GETTING�WHAT�THEY�
DESERVE�FOR�THEIR�FAVOURITE�"MIGA�COMPUTER�

n� '063�*/165�7*4*0/�.*9&3
"NOTHER�PARALLEL� DEVELOPMENT�TO �THE�5OASTERjS�FOUR� INPUT�SWITCHER�� �FOUR�
VIDEO� INPUTS�ASSIGNABLE�TO �TWO�CHANNELS�FOR�MIXING�AND�EFFECTS
� AND�ALL�
INPUTS�WILL� ACCEPT�EITHER�4�7IDEO�OR�COMPOSITE� SIGNALS�� 'OR�SLAVING�THE�"MIGA�
SYSTEM�TO�A�VIDEO�SUITE�THE�MIXER�HAS�AN�EXTERNAL� SYNC� INPUT
� THOUGH� IT�S �
UNCLEAR�WHETHER�EACH�753� INPUT�WILL� REQUIRE� ITS� OWN�TIME�BASE�CORRECTION� 	*�
SUSPECT�THEY�WILL
��5HEREjS� ALSO� AN� &XTERNAL� ,EY�OUTPUT�TO �FEED�"LPHA�CHANNEL�
INFORMATION� TO�AN�EXTERNAL�VISION�MIXER�� #OTH� THE�3OASTER�$HIP�AND�THE�7ISION�
.IXER�EXPANSIONS� REQUIRE�THE� 'RAME�(RABBER�� �(ENLOCK�MODULE�TO �BE�
PRESENT�

n� 4$"/�3"5&�$0/7&35&3
"�DE�INTERLACER�AND�FRAME�BUFFER�TO � PROVIDE� FLICKER�FREE
� ROCK�STEADY�VIDEO�
OUTPUT�TO�MULTI�SCAN� AND�MULTI�SYNC�MONITORS�FOR�HIGH� RESOLUTION� APPLICATIONS�
SUCH� %51�AND��%�MODELLING�

*jVE�BEEN�TOLD� TO�EXPECT�THESE�MODULES�TO� BE� RELEASED� AROUND�$HRISTMAS
� BUT
*� WON�T�BE�HOLDING�MY�BREATH�� /EVERTHELESS
� IF�YOU�RE� LISTENING�4ANTA
� *jD� LIKE�
0PAL7ISION� AND� ALL� THE�TRIMMINGS� PLEASE
� EVEN� IF�YOU� CANjT �DELIVER�TILL� &ASTER�

-ITTLE�GEMS�OR�SOFT�IN�THE�HEAD �5HE� LATEST�"NTIPODEAN�OFFERINGS�ARE�FROM�THE�
SAME�STABLE�AS�THE�$OLORBURST�SYSTEM�BUT� LOOK�MORE�PROMISING

".*("�4)011&3�n �*446&��� �n �%&$&.#&3� ����� �



7 * % & 0

WOULD� BE�NICE
� BUT�8#��X�OWNERS�CAN�
USE�THE�'OUNTAIN�PROGRAM�TO�CONVERT�
ANY�OF�THE�NEWIY�EMERGING�1%�$(��
TYPE�FONTS�TO�WORK�PERFECTLY�WITH�
*H9D+9AFL

6SE�0PAL7ISIONjS�)OT,EY�SOFTWARE�TO�
PUT�A����BIT�BACKDROP�BEHIND�ANY�
"MIGA�SCREEN

*,!"0
*N�ADDITION�TO�THE�STANDARD�PAINT
�
SMEAR
� SMOOTH�AND�COLOURISE�TYPE�
MODES
�*H9D+9AFL�HAS�AN�EXTENSIVE�
COLLECTION�OF�OTHER�OPERATORS�	OR�
.ODES
�WHICH�CAN�BE�SPRUNG�ON�ANY�
UNWARY�IMAGE��4HARPEN
� EMBOSS
�
EDGE�DETECT
� BLUR�� �THEYjRE�ALL� HERE�� �
ALONG�WITH�ABOUT����OTHERS
� AND�
DOUBTLESS�MORE�WILL� BE�ADDED�AS�
TIME�GOES�BY�� *jD� LIKE�TO�SEE�A�$OLOUR�
$YCLING�INCLUDED�AS� IT�WOULD�BE�GREAT�
FOR�ANIMATED�DIAGRAMS�AND�
PSYCHEDELIC� POP�VIDEO�BACKGROUNDS��
8HERE�NECESSARY
�MODES�HAVE�A���TO�
�����PARAMETER�BAR�WHICH� IS�
ADJUSTED�TO�AFFECT�THE�EXTENT�OF�THEIR�
ACTION�� �MAKING�THEM�EVEN�MORE�
FLEXIBLE�

04""1�#&))&+$0
*F
� FOR�SOME� INEXPLICABLE� REASON
�YOU�
EVER�GET�STUCK�FOR�INSPIRATION
� THERE�
ARE� LOTS�OF�WAYS�TO�FILL� UP�THOSE�
EMPTY�SPACES�� �SOLID�COLOUR
�WARPED�
BRUSHES
�TILED�BRUSHES�OR�SMOOTH�
COLOUR�GRADIENTS�BEING�POPULAR�� #Y�
SETTING�A�TOLERANCE�VALUE
� ADDED�
CONTROL�CAN�BE�MADE�AS�TO�EXACTLY�
O@=J=�THE�FILL�WILL�TAKE�EFFECT��$OLOUR�
GRADIENTS�ARE�EASILY�SET�AND�TESTED�
BEFORE�USE
� AND�BRUSHES�CAN� HAVE�
THEIR�DEGREE�OF�iWARPINGj� SET�SO�THAT�
THEY�WILL� FLOW�INTO�A�SPACE�

/2��1%/,2$%
%ID� *�MENTION�THAT�*H9D+9AFL�CAN� RUN�
AS�MANY�SCREENS�AS�YOUR�"MIGAjS�
MEMORY�CAN�SUPPORT �/OT�ONLY�THAT
�
BUT�IT�S� POSSIBLE�TO� RUB�THROUGH�FROM�
ONE�SCREEN�TO�ANOTHER
�WHICH�MEANS�
THAT�SLICK�COMPOSITING�EFFECTS�CAN�BE�
EASILY�DONE��4ELECT�THE�SCREEN�TO� RUB�
THROUGH�FROM
�DECIDE�WHAT�
CONSTRAINTS�TO�USE�	STENCIL
�
TRANSPARENCY
� ANTIALIASING�ETC
�AND�
OFF�YOU�GO�

*N�ADDITION�TO�ALL�THE�ABOVE
� THERE�
ARE�A�FEW�EXTRA� ITEMS�WHICH�HAVE

THEIR�OWN�MENU�BAR��;AP� *MAGE�WILL�
AFFECT�THE�WHOLE� IMAGE�WITH�THE�
CURRENT�SETTINGS� IN�ONE�FELL� SWOOP
�
8ORKBENCH�TEMPORARILY�SHUTS�DOWN�
*H9D+9AFL�TO�AN� ICON�ON�THE�
WORKBENCH�SCREEN
� 1REFERENCES�SETS�

UP�SOME�FILING
�
DRAWING�AND�
MEMORY�SETTINGS�
AND�1AGE�'ORMAT�
CONTROLS�THE�
CURRENT�SCREEN�
SIZE�

-& 12/"�
#,/*�10
*H9D+9AFL�CAN�
HANDLE� 9DD�*''�
PICTURE�FILES
�
INCLUDING����BIT�
AND���BIT�� *T�CAN�
ALSO� LOAD�AND�

SAVE�+1&(�COMPRESSED�FILES�AND�HAS�
ITS�OWN�07�'AST�FORMAT�FOR�SPEED�
LOADING�AND�SAVING�WHEN�AN�
ACCELERATOR�ISN�T�AVAILABLE
� THOUGH�
THIS�FORMAT�ISNjT �OTHERWISE�
RECOMMENDED�FOR�NORMAL� USE�AS� IT�
PRODUCES� LARGE
� NON�STANDARD
� FILES��
"LL� STANDARD�SCREEN�FORMATS�UP�TO�
����X�����1"-�OVERSCAN�CAN�BE�
USED� AND�MULTIPLE�SCREENS�OF�ANY�
SIZE�CAN�BE�OPEN�AT�ANY�TIME
�
DEPENDENT�UPON�AVAILABLE�MEMORY��
*MAGES�UP�TO�������X�������PIXELS�
CAN�BE�MANIPULATED�BECAUSE�
*H9D1AKAGF�CAN�USE�VACANT�HARD�DRIVE�
SPACE�AS�VIRTUAL�MEMORY�

SOME�VERY�SMOOTH�AND� IMPRESSIVE�
EFFECTS
� ADJUSTABLE�DISPLAY�AND�
TRANSITION� LENGTHS
� ABILITY�TO� LOAD�ANY�
0PAL7ISION�COMPATIBLE� IMAGE�AND�
PRIORITISE�THE�DISPLAY�SCREENS
�
MEANING�THAT�THE�ORDER�IN�WHICH�
0PAL7ISION
�"MIGA�AND� -IVE�VIDEO�
	WHEN�THE�GENLOCK� IS�AVAILABLE
� LAYERS�
ARE�DISPLAYED��*H9D+J=K=FLK��CAN�BE�
DRIVEN�BY�MOUSE
�"3EXX�OR�TIMER�
SETTINGS��5HE�BAD�NEWS�WAS�THAT�MY�
"MIGA�HUNG�QUITE�OFTEN�WHILST�USING�
*H9D+J=K=FLK�
�0NLY�A� REBOOT�COULD�
RESTORE�THE�SYSTEM��4TILL
� AT�LEAST�THE�
PRESENTATION�SCRIPT�CAN�BE�SAVED��"S
*�FIRST�THOUGHT�� �A�POSH�SLIDE�SHOW�

,-�)%,1("6
8HEN�*H9D#GL&=Q�IS� RUNNING�IN�THE�
BACKGROUND� IT�CAN�BE�USED�TO�CONTROL�
THE�VARIOUS�SETTINGS�OF�THE�
0PAL7ISION�SYSTEM�BY�USING�A�
SELECTION�OF�FUNCTION� KEYS�AND�"-5��
$53-�4'**'5�SIMULTANEOUSLY�� *T�CAN�
ALSO�BE�ADDRESSED�BY�"3EXX�	AND�
THIS�ONE� AK�WORKING

� SO�EITHER�
MANUAL� OR�REMOTE�CONTROL�OF����BIT�
BACKGROUND� IMAGES
� SCREEN�PRIORITIES�
	"MIGA�0PAL7ISION�-IVE�7IDEO
�AND�
STENCIL� SETTINGS�CAN�BE�ATTAINED��4O�
"MIGA�SCREENS�CAN�APPEAR�IN�FRONT�OF�
0PAL7ISION� IMAGES
� AND�
SIMULTANEOUSLY�HAVE�A�STENCIL�
APPLIED�TO�GIVE�PRIORITY�TO�SELECTED�
SCREEN�AREAS��4OUNDS�COMPLICATED�
BUT�IT�STILL� LOOKS� PRETTY�COOL�

, �K

5RANSPARENCY
�STENCILS�AND�.ODES�
ALL�PLAYED�THEIR�PARTS� IN�THIS�
COMPOSITED�CONSTRUCTION

*�MADE�ONE�FINAL�ACID�TEST�� �THE�
USER�TRIAL�� *� ASKED� BOTH� A�TRADITIONAL�
ARTIST�UNFAMILIAR�WITH�COMPUTERS�AND�
A�VIDEO�ARTIST�FAMILIAR�WITH�"MIGAS�
AND�OTHER�COMPUTERS�TO�TRY�
*H9D+9AFL
�5HE�VERDICT�WAS�
UNANIMOUS�� �:JADDA9FL�� �AND�WHO�AM� *�
TO�DISAGREE �5HE�BEST�FUN� *jVE�HAD�
FOR�AGES�

,-�)-/"0"+10�
.Y�INITIAL� IMPRESSIONS�ON�SEEING�
*H9D+J=K=FLK��WAS�THAT� IT�WAS�A�VERY�
SMARTLY�PRESENTED
� HIGH�CLASS�SLIDE�
SHOW�� *T�HAS����TRANSITIONS
� INCLUDING

)&11)"�
%")-"/0
"�NUMBER�OF�
UTILITY
PROGRAMS�ARE�
ALSO� INCLUDED
�
MOST�OF�WHICH�
PERFORM� SMALL
�
BUT�OFTEN�
ESSENTIAL
�
TASKS�

U� �9;C<JGH��
� �LOADS�ANY�
IMAGE�WHICH�
0PAL7ISION�CAN�
DISPLAY�AS�A�
BACKDROP�

U� .@GO���� �SHOWS� IMAGES�BY�
SELECTING�THEM�FROM�THEIR� ICONS�

U�(9C=/@ME:F9ADK�� �CHECKS�FOR�*''�
FILES�AND�MAKES�	OR�DELETES
�
THUMBNAILS�FOR�THEM�AS� REQUIRED�

U� �GFN=JL�� � � 9 �$-*� UTILITY�TO�CONVERT�
TO�AND�FROM� *''
�07�'"45�AND�+1&(�
FORMATS�SIMPLY�AND�QUICKLY�

/".2&/"*"+10
)IGH�QUALITY�GRAPHICS�ARE�VERY�
DEMANDING�ON�ANY�COMPUTER�SYSTEM��
0PAL7ISION� IS�NOT�ALONE� IN� REQUIRING�
AT� LEAST��.B�$HIP�3".
��.B�OF�'AST�
3".�AND�A���.B��HARD�DRIVE�

"LTHOUGH� IT�CAN�WORK�WITH� A�STANDARD�
������$16
� AN�ACCELERATED�VERSION�
WOULD� BE�FAR�SUPERIOR��8#��X�IS�
RECOMMENDED
� AND��.B�OF�$HIP�3".�
WILL� ENSURE�THAT�*H9D+9AFL�CAN�OPEN�A�
FULL� HI�RES�WORK�SCREEN
� RATHER�THAN�A�
TRUNCATED�ONE�SUCH�AS� *�WAS�
EXPERIENCING��0PAI7ISION�CAN�ALSO�
USE�THE�8"$0.�PRESSURE�SENSITIVE�
GRAPHICS�TABLET�

 ,+ )20&,+
0PAL7ISION� IS�AN�AMBITIOUS�AND�
INNOVATORY� IDEA��4OME�ROUGH�EDGES�
NEED�SMOOTHING�DOWN
�BUT�AS�A�FIRST�
VERSION� IT�HAS�ABUNDANT�PROMISE�AND�
*jLL� BE�FOLLOWING�ITS�PROGRESS�WITH�
MORE�THAN�A� LITTLE� INTEREST�

0PAL7ISION�CAN�BE�HAD� IN�
"MERICA�FOR�64����
�MAIL� ORDER� �
THOUGH� AN�AVERAGE�RETAIL� PRICE�COULD�
BE�CLOSER�TO��������"DD�FREIGHT�AND�
INSURANCE� 	SAY������FOR�'ED&X

�
IMPORT�DUTY
�7"5�AND�THE�COST�OF�A�
MONEY�ORDER�AND� IT�WILL� PROBABLY�
COME� IN�AT�A� PRICE�OF�AROUND�_����
INCLUSIVE
� ASSUMING�A�����_ �� �
EXCHANGE� RATE�

+UST�A�THOUGHT
� IF�YOU�DONjT �NEED�
SUPPORT�

OOOOOOOOO
0%,--&+$�)&01
0PAL7ISION�@@@@@@@@@ _�������
.OTHERBOARD�AND�SOFTWARE
>U�-L=H�2A?DJKHKCU�.PU�*P@

%ISTRIBUTED�IN�6,�BY�
+E?NK�.�!#�"EOPNE>QPKNO�3)�*P@�
3JEP� ���� .ANPD�2N=@EJC� #OP=PA;
.ANPD��RAJQA�
1HKQCD��  ANGO

1*�� �66
\������������

 %" (,21
, -�)3 &0 &,+

�*�0( )/�/$*)� B �B �B �B �B
&XCELLENT�FOR� INSTALLATION�AND� INSTRUCTION�

� �/0- .� B �B �B �B ��
8ITH� A�GREAT�PAINT�PROGRAM
� A�GOOD� SLIDE�
SHOW
� BACKDROPS�AND�UTILITIES�THERE�S�NOT�
MUCH�MORE�THAT�YOU�COULD� REASONABLY�ASK�
FOR�

�0�'$/4� B �B �B �B � B
5OP�QUALITY�ALL� ROUND�

�-$� ���'0 � B �B �B �B ��
1RETTY�GOOD
� CONSIDERING�WHAT�YOU�GET�FOR�
THE�MONEY�

,P?L;FF� L;NCHA� X �X �X �X �I
"�POTENTIALLY�AMAZING�PRODUCT�WHICH�WILL�
SHOW� ITS�WORTH�WHEN�THE�VIDEO�MODULES�
BECOME�AVAILABLE�� 6NTIL� THEN�THE�
MOTHERBOARD�AND�*H9D+9AFL�ARE�A�GREAT�
STARTER�� �AND�OF�COURSE�PROVIDES�AN�ALL�IN�
���BIT�PAINT�AND�DISPLAY�PACKAGE�
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�ETjS�FACE�FACTS
� *MPUISESjS�
$B6<>C:����SOFTWARE�CAN�BE�
VERY�FRUSTRATING�TO�USE
�AS�
EVEN�SEASONED�USERS�WILL�
ATTEST
�AND�THE�MOST�HARDENED�

FANATIC�CAN�BE�BROUGHT�TO�HIS�KNEES�
WHEN�SOMETHING�GOES�WONKY�WITH�
THEIR�FAVOURITE�RENDERER��5HE�TROUBLE�
IS
� I T jS�NOT�USUALLY�THE�SOFTWARE�
WHICH� IS�AT�FAULT
�MORE�OFTEN�THE�
USER�SIMPLY�TACKLING�A�PROBLEM�FROM�
THE�WRONG�ANGLE
�OR�WITHOUT�THE�
PROPER�KNOWLEDGE�

"WARE�THAT�MANY�FOLKS�HAVE�
PROBLEMS�WITH� (I =C EJA �� "MERICAN�
MATHS�GRADUATE�4TEVEN�8ORLEY
� AND�
HIS�COMPANY�"PEX�4OFTWARE�
1UBLISHING
� HAVE�BEEN�WORKING�HARD�
OVER�THE� LAST�YEAR�ON�TWO�EXCELLENT�
PRODUCTS�TO �HELP� *MAGINEERS�GET�THE�
BEST�FROM�THEIR�SYSTEMS�

5HEIR�FIRS T�OFFERING� IS� A� BOOK
�
4 J@A NO P=J@ EJC �(I =C EJA � � �� ��WHICH�
TAKES�AN� IN�DEPTH� LOOK�AT�MANY�OF�THE�
MORE� INCOMPREHENSIBLE� FEATURES�OF�
TH IS� POWERFUL� RAY�TRACING�PACKAGE�AND�
AFFORDS� ILLUMINATION� FOR�THE�MOST�
SEASONED� USER
� AS�WELL� AS�THE�
NOVICE�� 5HE� SECOND� IS�A�WILD�
COLLECTION�O F�ALGORITHMIC�TEXTURES
�
CALLED� $OOAJ?A �� FOR�USE�WITH� (I =C EJA �
� �� �OR�� �� �� AS�WELL� AS�WITH� THE�EARLIER�
5URBO4ILVER�SOFTWARE�

4J@A NO P=J@ EJ C �(I =C EJA �� �� �IS� AN�
"��SIZED
� SPIRAL�BOUND� HANDBOOK�WITH�
OVER����� PAGES�ON�THE� LENGTH�AND�
BREADTH� OF�(I =C EJA �� �� EXPLAINING�THE�
FINER�POINTS�OF�EVERYTHING�FROM�BRUSH�
MAPPING�TO��%�MODELLING��5HINK�OF�IT�
AS�A�SUPPLEMENT�TO �THE�ORIGINAL�
SOFTWARE�MANUAL�� *TjS� FAR�MORE�
COMPREHENSIVE�THAN� %AVID�
%UBERMANjS� (I =C EJA �"KI L=J EKJ �
BOOK
� AND� A�VAST� IMPROVEMENT�OVER�
THE�MANUAL
� EVEN�VENTURING� INTO�
PREVIOUS�NO�GO�ZONES� SUCH� AS� THE�
DREADED� 'ORMS� &DITOR�AND� HOW�THE�
MATHEMATICS�OF�SPHERICAL� BRUSH�
MAPPING�WORK�� *T� IS�WELL� INDEXED
� AND�
SIDEBARS�OFTEN� PROVIDE�MINOR�PEARLS�
OF�WISDOM��5HERE�ARE� SEPARATE�
CHAPTERS�COVERING�ALL� THE�VARIOUS�
EDITORS
� PLUS� TRICKS�AND�TIPS
� TEXTURE�
AND�EFFECTS�DESCRIPTIONS� AND�EVEN�A�
TABLE�OF�USEFUL� SURFACE� ATTRIBUTES�

-&"3/*/(�$637&
*� TOOK� IT�STEADILY
� READING�THE�BOOK�
AND�THANKFUL� TO �BE�ABLE� TO� HAVE�A�
LEGITIMATE�EXCUSE�TO� PLAY�WITH�
(I =C EJA �� *�WAS� AMAZED� AT�JU S T�HOW�
MUCH� *� LEARNT�AND
� THOUGH� *�WOULD�
REGARD�MYSELF�AS�BEING�PRETTY�=Q � B= EP �
WITH� (I =C EJA �� TH IS�BOOK�CORRECTED�ME�
ON� SOME�OF�THE� THINGS�THAT� *� HAD�
CONCLUDED�JU S T�D IDN �T�WORK�PROPERLY
�
SUCH�AS� HOW�TO�DO�A� PROPER�SPHERICAL�
BRUSH�WRAP�� 0R
�WHY�A�GROUND�OBJECT�
HAS�TO�BE�MAPPED�WITH�THE�:�AXIS�OF�
THE�BRUSH� POINTING�DOWNWARDS�

*T�ALSO� INSPIRED�ME�TO�NEW�
HEIGHTS
� STIMULATING�MY�CURIOSITY�AND�
POINTING�ME�OFF�IN� NEW�DIRECTIONS�OF�
EXPERIMENTATION� AND� BACK�TO�OLD�
PROJECTS�THAT� *� HAD� LEFT�UNFINISHED�FOR

LACK�OF�KNOWLEDGE�� %ESIGNING�
BRUSHMAPS�FOR�OBJECTS�BECAME�A�
PUSHOVER
� AND�MY�USE�OF�GLOBAL�
REFLECTION�MAPPING�HAS� IMPROVED� NO�
END�

'OR�ALL� ITS�GOOD� POINTS
�
6NDERSTANDING� (I =C EJA � � �� �DOES�
HAVE�A�FEW�FAULTS��"MERICANISMS�
ASIDE
� SOME�OF�THE�GRAMMAR� EO �A�
LITTLE� STRANGE�AND� REQUIRES� REREADING�
SEVERAL� TIMES�TO�GET�THE�MESSAGE�
STRAIGHT�� #UT�PERHAPS�TH IS� ISN jT �SUCH�
A�BAD�THING
� AS�TH IS� IS�A�BOOK�WHICH�
DEFINITELY�REPAYS�MULTIPLE� READINGS�

*� HAVE�ALWAYS�ENJOYED� USING�
(I =C EJA �� DESPITE� ITS� SHORTCOMINGS
�
BUT�4 J@A NO P=J@ EJC �(I =C EJA � � �� �HAS�
REALLY�SHIFTED�ME� UP�A�GEAR�� *�
THOROUGHLY�RECOMMEND� IT�

&44&/$&
*� FIRS T�HEARD�ABOUT�$OOAJ?A � IN� LATE�
+UNE�WHEN� *� READ� SEVERAL� EXCITING�
RUMOURS�ON�THE�E�MAIL� iNETS�ABOUT�A�
NEW�SET�OF�ALGORITHMIC�TEXTURES�FOR�
USE�WITH� (I =C EJA �� "S� SOON� AS� *� HEARD

IT�WAS� RELEASED� *� TOOK�THE� PLUNGE�AND�
ORDERED�A�COPY�DIRECT�FROM�THE�
4TATES�� *N�THE�MEANWHILE
� PEOPLE�
WERE� REPORTING�HOW�GREAT�THE� FRACTAL�
NOISE
�MARBLE�AND� BUMP�TEXTURES�
WERE
� AND�WHAT�AMAZING�THINGS�WERE�
BEING�DONE�USING�$OOAJ?A �� *� SIMPLY�
COULDNjT �WAIT�

"�COUPLE�OF�WEEKS� LATER� *� HAD�THE�
SINGLE�DISK�AND� SENSIBLY�SIZED�
MANUAL� IN�MY�HANDS� AND
� AFTER�
QUICKLY�BACKING�UP�THE�DISK�AND�
FLICKING�THROUGH�THE�MANUAL�WHILE�
INSTALLING�THE�TEXTURES�ONTO�MY�HARD�
DRIVE
� *� BEGAN�MY�JOURNEY� INTO�THE�
FOURTH� DIMENSION�� *� SAY�FOURTH�
BECAUSE�THE� $OOAJ?A �TEXTURES�CAN�
ALSO�BE�MANIPULATED� IN�TIME
� AS�WELL�
AS�SPACE
� SO�THEY�CAN� BE�MADE�TO�
FADE� ACROSS�FRAMES�OF�AN� ANIMATION
�
OR�EVEN� CHANGE�SMOOTHLY�FROM�ONE�
TEXTURE� TO�ANOTHER�

#UT�WHERE�TO� START �4O�MANY�
OPTIONS���� FRACTAL� NOISE
� BUMPS
�
GEOMETRIC� PATTERNS
� TREEBARK
� MARBLE
�
AND�MANY�MORE�� � IN� FACT����TEXTURES�
IN� TOTAL��"ND�SO�MANY�PARAMETERS�TO�
FIDDLE�WITH
� THERE�ARE�A� LOT�MORE�
POSSIBILITIES�THAN�EVEN����WOULD

. I N U Y I T I U . 7 I I

"6GN�1=>I:A:N�G:K>:LH�ILD�C:L �
EGD9J8IH�L=>8=�6G:�<J6G6CI::9�ID�
>BEGDK:�NDJG�JH:�D;�$B6<>C:
SUGGEST�

*� BEGAN�WITH� SOME�SIMPLE�THINGS
�
SUCH� AS� PUTTING�AN� ATMOSPHERE�
AROUND�AN� EARTH�GLOBE
� AND� PLAYING�
WITH� TEXTURE� PARAMETERS�� #UT�BEFORE�
LONG� *� HAD� PRODUCED� A����FRAME�
ANIMATION�OF�THE� &ARTH� ROTATING�WITH

SWIRLING�CLOUDS�MOVING�OVER� ITS�
SURFACE�� *�WAS� IMPRESSED�

"LTHOUGH�THE�MANUAL� IS�MORE�OF�A�
GUIDE� BOOK�THAN� PURE� INSTRUCTIONS
�
THERE�ARE�MANY�HANDY�HINTS�TO �HELP�
MANIPULATE� THE�TEXTURES�� 4OME�OF�
THEM� ARE�DESIGNED�TO�WORK� IN�TWO�
DIMENSIONS�ONLY
� OTHERS�GIVE� THE� FULL�
THREE�DIMENSIONAL� TREATMENT��5HERE�
ARE�SOME�DISCONCERTING�OMISSIONS�
TOO
� AND� *� FOUND�MYSELF�GRAPPLING�
WITHOUT�SUCCESS�WITH�SOME�OF�THE�
TEXTURES�WHEN� A�SIMPLE� AXES��
PLACEMENT�DIAGRAM�WOULD� HAVE�
HELPED�TREMENDOUSLY�

#Y�USING�MULTI�LAYERED�TEXTURES
�
AS�WELL� AS� BRUSHMAPS�AND�ATTRIBUTES
�
A�GREAT� RANGE�OF�SURFACES� CAN� BE�
CONJURED� UP�� 'OR� INSTANCE
� AS�
*MAGINE� USERS�WILL� KNOW
� FOUR�
TEXTURES�CAN� BE� COMBINED�TOGETHER�
ON� ONE�OBJECT�AND�OVERLAID� IN� LAYERS��
5HIS�CAN� LEAD�TO� SOME� INTERESTING�
EFFECTS�� �SUCH� AS�CLOUDY
� DIRTY�
MARBLE
� OR�SPOTTY
� GRIDMAPPED� FLOORS�

5HE�BAD� NEWS� IS�THA T�$OOAJ?A �
CAN�ONLY�BE�USED�ON�"MIGAS�WHICH�
HAVE�A�FLOATING�POINT�UNIT�	'16

�
WHICH�MEANS�HAVING�A�������OR

i����ACCELERATOR�� /O�DOUBT�MANY�
(I =C EJA �	OR�5URBO�4ILVER
�FANS�WILL� BE�
DISAPPOINTED
� BUT�REMEMBER�THAT
�
EVEN�ON�A�FAST� i����MACHINE�THESE�
TEXTURES�CAN�TAKE�A�WHILE�TO � RENDER
�
SO� IMAGINE�HOW� LONG�THEY�WOULD� TAKE�
ON� A�STANDARD�"MIGA�

"T�GOING�TO�PRESS�THERE�THERE�WAS�
NOT�YET�A� 6,�DISTRIBUTOR
� BUT�TH IS�MAY�
WELL��HAVE� CHANGED� BY�THE�TIME�YOU�
READ�THIS��"SK�YOUR�DEALER�
"6GN�1=>I:A:N�86C�7:�:�B6>A:9�6H�
9G<6O�8>M��8DBEJ>>C@��8D�J@�
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$AN�T�SEE�THE�WOOD�FROM�THE�TREES
�OR�JUST�PLANE�
STUMPED �4PRUCE�UP�WITH�THIS�POPLAR�NEW�PACKAGE�

(ET�IN�SHAPE�WITH�A�RANGE�OF�TECHNIQUES�AND�TEXTURES�THAT�
PROMISE�TO�GET�THE�CREATIVE�BALL� ROLLING
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�GCA;�����-;=E
n�6,�SPECIFICATION
n� �.#�SYSTEM�3".
n�.OUSE
n�'ULL�WORKBENCH�DISKS
�MANUALS���LEADS
n�'REE�GAME� INCLUDED� IN�PACK
n�%ELUXE�1AINT�***
n�5WO�1YTHON�JOYSTICKS
n� ����CAPACITY�LOCKABLE�DISK�BOX�V���

�GCA;�����%!�-;=E
��"S�ABOVE
��1LUS� INTEGRAL� ��.#�HARD�DRIVE� V���

�GCA;�����������-;=E
n � ��.#�4YSTEM�3".�n �8ORKBENCH������n �.OUSE
n � 5WIN� 'LOPPY� n � 8ORKS� 	1LATINUM� ADDITION
� n�
%ELUXE� 1AINT� ***� n � )OME�"CCOUNTS� n � "LT� GAME� n�
5OKI� GAME� n � 1UZZNIC� GAME� n � 5WO� 1YTHON� JOYd
STICKS�n �����CAPACITY�LOCKABLE�DISK�BOX
n �"MIGA� ����������1ACK� V���
n �"����������WITH���.#�)%� V���
n �8ITH��.#�$HIP�.EMORY� ADD�V���

�GCA;�����
n ���.#�'AST�.EMORY�n ���.#�$HIP�.EMORY�n
��.)Z�1ROCESSOR�n ���.#�)%�n �����CAPACITY
DISK�BOX� �@@@ �@@V����

-BCFCJM������*(&&�*IHCNIL::::::::::::::: 0N;L�-LCHN?LM::::::::::::::::::::::::%;L>�!LCP?M::::::::::::::::: "GOF;NILM��==?F?L;NILM

n� ��� INCH� HIGH� RESOLUTION�COLOUR�
DISPLAY

n�)IGH� CLARITY�STEREO�SOUND�OUTPUT

n�'ULL�3(#�AND� COMPOSITE� INPUTS

n�'REE� ����METRE� LONG�3(#�CABLE

n�'ULL�6,�WARRANTY

n��� 'REE�GAMES

n�1HILIPS������.,**�.ONITOR� V���

n�8HEN� PURCHASED�WITH

AN�"MIGA� V���

4TAR�-$���.ONO
n� ����CHARACTERS�PER�SECOND
�/-2�MODE
�
MULTI�'ONT
� ��PIN� HEAD� Y���

4TAR�-$����$OLOUR
n�����CHARACTERS�PER�SECOND
�/-2�MODE
�
MULTI�FONT
� ��PIN�HEAD� Y���

4TAR�-$�������.ONO
n�����CHARACTERS�PER�SECOND
�-2�MODE

���FONTS
� ���PIN� HEAD� Y���

4TAR�-$�������$OLOUR
n����CHARACTERS�PER�SECOND
� -2�MODE

���FONTS
����PIN�HEAD� Y���

4TAR�4+���#UBBLE�+ET
n�2UALITY�COMPARABLE�WITH�A� LASER�PRINTER
�
VERY�QUIET�AND�PORTABLE��.AINS�AND�BAT�
TERY�POWERED
� ADAPTOR�SUPPLIED� Y���

n�(71�"����"����
n�)IGH�QUALITY
�HIGH� RELIABILITY
n�&ASILY�EXPANDABLE�MEMORY�CAPABILITY�
USING�LOW�POWER�SIMMS

n�$OMPLETE�WITH� INSTALLATION�SOFTWARE�AND�
POWER�SUPPLY

n"������.#)%� _���
n"������.#����.#� 'AST�.EMORY�_����
n"�������.#����.#�'AST�.EMORY� _����

+ ?Q
n�"������.#�WITH�$OMBO�"CCELERATOR��
��.)Z� _���

n�"������������.#�)%� _���
n�"������������.#����.#�3".� _���
n�"������������.#����.#�3".� _���

5HE�PROFESSIONALS�AND�HOBBYIST�TOOLS

,$4� 1OWERBOARD�&MULATOR V���
(71�����&MULATOR V���
"5�0NCE�&MULATOR V���

(�'ORCE���������.)Z����.# V���
(�'ORCE���������.)Z����.# V���
(�'ORCE���������.)Z����.# V����
(�'ORCE���������.)Z�"���� V����
(�'ORCE���������.)Z�"���� V����

4ILEMN;NCIHM -?LCJB?L;FM 0=;HH?LM

j�&RGONOMICALLY�SOUND
n�'ACILITATES�UP�TO�THREE�EXTERNAL�FLOPPY�
DRIVES
��.ADE�IN�THE�6,
��4TRONG�AND�ROBUST
��"ESTHETICALLY�PLEASING
��,EEP�YOUR�DESK�NEAT�AND�TIDY
��4UPPLIED�COMPLETE�AND�ASSEMBLED�WITH�
FREE�MOUSE�MAT

��"���� 8ORKSTATION� V��

��"���� 8ORKSTATION� V��

n�4WIVEL�AND�TILT�MONITOR�STAND
FOR�THE�ABOVE� V�

����$APACITY�LOCKABLE�DISK�BOX Y�
��
4QUICK�MOUSE Y��
��
.OUSE�MAT Y�
��
5%,�HIGH�QUALITY�%4%�	��
�DISKS Y�
��
�����COLOUR�DISK� LABELS Y��
-$���PRINTER�RIBBON Y�
��
+ET�'IGHTER�JOYSTICK Y��
��
"PACHE�JOYSTICK Y�
��
1YTHON�JOYSTICK Y�
��
;IPSTICK�JOYSTICK Y��
��

��7AST�RANGE�OF�LEADS�FOR�MANY�
APPLICATIONS��� �' �. ���''

n�"LLOWS�IMAGE�PROCESSING� IN�A�USEFUL�AND�
UNIQUE�FASHION

n�$OMES�COMPLETE�WITH�OPERATION�
MANUAL�AND�THE�LATEST�VERSION�OF�
PROCESSING�SOFTWARE

n�0NE�OF�THE�FASTEST�GROWING�APPLICATIONS�
FOR�HOME�AND�PROFESSIONAL�USERS

n�)IGH�SPECIFICATION�COUPLED�WITH�COST�
EFFECTIVE�PRICING

n�1OWER�)AND�4CANNER
n ����GREYSCALES� ��������%1*
n�5HRU�PORT�TO�PRINTER
n�'ULLY�COMPATIBLE�WITH�%ELUX�1AINT��
� ETC�

n�1OWER�)AND�4CANNER� V�����

n�)IGHEST�QUALITY�STEREO�SOUND�
SAMPLING

n�$OMPATIBLE�W ITH�"���

"���������
�"����

n�(71�%IGITAL�4OUND�4TUDIO� V��

n�4CREEN�#EAT�4PEAKER�4YSTEM� V���
	"DDS�AMPLIFIED�STEREO�SOUND�TO�THE�"MIGA


n�.EGAMIX�.ASTER� V��

n�4TEREO�.ASTER� V��
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/PM � ELS Q � �, !
n �1ROVIDES�A�FULL��.#�OF�$HIP�.EMORY�FOR�THE�
"MIGA� ����AND�"���������� n �%ESIGNED� AND�
BUILT� IN� &NGLAND� n �4UPPLIED�WITH� �����0BESE�
"GNUS� n � *NCLUDES� �.B� .EMORY� ON� BOARD� IN�
THE�FORM�OF� LOW�POWER�;IPS�n �"LLOWS�THE�PROc
CESSING� OF� ELABORATE� ANIMATION� AND� SOUND�
SAMPLING� n �1ROVIDES�THE�SAME�MAX�� CHIPMEM�
AS� THE� "�����"���� ������ n � *NCREASES�
ADDRESSABLE� MEMORY� SPACE� FROM� �.#� TO�
��.#� n � $OMPLETE� W ITH� FULL� INSTRUCTIONS� ��
#RITISH�MADE

��1RO�"GNUS��.#�
j�'ITTED

Q���
Q���

, CK M PW � $ VN?LQ GMLQ
"����1RO�3".�����.EG��6PGRADE

n�$HIP�MEMORY�COMPATIBLE�n�#RITISH�MADE
n�8 ITHOUT�CLOCK�_��� n �8ITH�CLOCK� _��

"400�1RO�3".����.#�.EMORY�6PGRADE
n �(IVES�A�FULL� �.#�OF� INTERNAL�MEMORY�_��

"������.#�.EMORY�UPGRADE� _�����

4UPRA�39����	�.#��.#

n�. # � _���� n ��.#� _���� n ��.#� _���

"�����.#�.EMORY�UPGRADE� _���
��.#�.EMORY�UPGRADE�"���� _���
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n �"LLOWS�THE�ADDITION�OF�PERIPHERALS�
W ITHOUT�DAMAGE�TO�COMPUTER�OR�POWER�
SUPPLY

n �8HY�RISK�DAMAGING�YOUR�EXPENSIVE� KIT�
WHEN�ONE�SIMPLE� INVESTMENT�WILL� ENSURE�
TOTAL�PEACE�OF�MIND�NOW�AND�FOR�THE�
FUTURE

n�4WITCH� MODE�DESIGN
n�'ULL� CROW�BAR�PROJECTION
n�"���
�"�����AND�"����COMPATIBLE
n�#RITISH�.ADE

n�"���� 1OWER�SUPPLY�UNIT� W�����

n�"���� 1OWER�SUPPLY�UNIT� W�����

n �)IGH�2UALITY
n �3ENOWNED�AND�PROVEN� RELIABILITY
n �5OP�NOTCH�SPECIFICATION
n�"NTI�CLICK
n�-ONG�MOULDED�CABLE
n�4LIMLINE�DESIGN
n�)IGH� IMPACT�PLASTIC

W���

W���

W���

W��

n �$UMANA�EXTERNAL� DRIVE
n�$UMANA�EXTERNAL� DRIVE�
�� ����CAPACITY�DISK�BOX

n�$UMANA�EXTERNAL� DRIVE
�� ����DISK�BOX������BLANK�DISKS

n�"����"����
*NTERNAL� REPLACEMENT�DISK�DRIVE

n �6TILISE�HUNDREDS�OF�1%� #ULLETIN� #OARDS
n �$OMMUNICATE�W ITH� FELLOW�COMPUTER�
USERS

n�$UTS�DOWN�ON�TELEPHONE�BILLS�BY�USING�
FAST�EFFICIENT�BAUD� RATES

n� ����� )AYES�COMPATIBLE
n�5ONE�PULSE��"UTO�%IAL�"UTO�"NSWER
n�4TANDARD�34���� *NTERFACE
n�1ROGRAMMABLE�NUMBER�STORAGE
n�'REE�$ORNS�SOFTWARE
n�4UPRA�����
n �4UPRA������
n�4UPRA�'AX�1LUS�	�������#14

n�4UPRA�V����� 	'AX�.ODEM

n�4UPRA�V���� #*4�	'AX�.ODEM
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W���
W���
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n �854�HAVE�SOLE�DISTRIBUTION� RIGHTS�FROM�
"MERICAS�BIGGEST�$OMMODORE�CHIP�
DISTRIBUTOR

R�2EHA8;D9>������&?J� Q��
	*NCLUDES�MANUALS
�DISKS���CHIP


R�&?9AIJ7HJ������ Q��
R�&?9AIJ7HJ����� Q��
R�&?9AIJ7HJ�-*(�.M7FF;H� Q��
	4WAP�BETWEEN�KICKSTART�BY�KEYBOARD�CONTROL


R�!7JJ;H��=DKI������ Q��
R�*8;I;��=DKI������ Q��
R�#?=>� -;I��;D?I;� Q��
R���(��N���.?CCI� Q��
R���(��N���5?FI� Q���
R������$�� Q�

. � %���% ��"&��!�� � � � � � � � � � � � � � ���6/&4
�03�� � � � �� � � � �� � �
$REDIT�$ARD� ORDERING� BY� PHONE� IS� EASY�� 4IMPLY� PHONE�OUR�SALES�HOTLINE�QUOTING� YOUR�CREDIT�CARD� NUMBER�
� EXPIRY�DATE
� NAME�AND�ADDRESS�AND�
THE� PRODUCTS�YOU�WISH� TO �ORDER�AND�WE �LL� DO� THE� REST�� "LTERNATIVELY�W RITE � THE�ABOVE�DETAILS�ON� YOUR� LETTER�WHEN�ORDERING� BY� POST�

8HEN� ORDERING� BY�POST� IN� CHEQUE�FORM � PLEASE�W RITE �YOUR�CHEQUE�CARD�GUARANTEE�NUMBER�ON� THE� REVERSE�O F� THE� CHEQUE�AND� SEND�ALONG�W ITH �
YOUR�ORDER�� 1OSTAL� 0RDERS�ARE�ALSO� ACCEPTED�� �

/0�%&-*7&3:�$)"3(&4�50�6,�."*/-"/%�� /0�.*/*.6.�03%&3�".06/5�
4HOULD�YOU�WISH� YOUR�ORDER�TO �BE�SENT� BY�(ROUP���4ECURITY�SERVICE� PLEASE�ADD� _��� 5HIS�METHOD� IS� NORMALLY� FASTER� THAN� THE�POSTAL� SERVICE��

8"33"/5:��0NE�YEAR�RETURN� TO�BASE�	EXCLUDING�CHIPS
�
0/&�:&"3�&95&/%&%�8"33"/5:��"VAILABLE�ON�ALL� PRODUCTS�	EXCLUDING�CHIPS
�AT� ����OF�PURCHASE�PRICE�WHEN�ORDERING�

6 ' $ 1 $ � 3 . � % ( - # � 4 2 �

)EAD�0FFICE�
854�&LECTRONIC�-TD�
$HAUL�&ND�-ANE�

-UTON�
�����������

$OMPUTER�. A LL�#EDFORD �
/O����%OWNSTAIRS �
5HE�)ARPUR�$ENTRE�

#EDFORD �
�����������

$OMPUTER�. ALL�4T��/EOTS�
/O��

1 RIORY�.ALL�4HOPPING�$ENTRE�
4T��/EOTS�

�����������

$OMPUTER�. A LL�) E RTFO RD �
���3AILWAY�4T�

)ERTFORD �
�����������

$OMPUTER�. A LL�%UNSTABLE �
0PENING�4OON�

���)IGH�4TREET�/ORTH �
%UNSTABLE

"LL�PRICES�QUOTED�OR�PRODUCTS�STOCKED�ARE�SUBJECT�TO�STOCKING� LEVELS�AND�AVAILABILITY��854�CANNOT�BE�HELD� LIABLE�FOR�FORCE�MAJEURE
�OR�ITEMS
�WHICH�ARE�OUT�OF�STOCK�DUE�
TO�DEMAND�OR�LOW�STOCK�AT�ITS�SUPPLIERS��854�RESERVE�THE�RIGHT�TO�AMEND�PRICES�OR�REVISE�PACKS�OR�SPECIFICATIONS�WITHOUT�PRIOR�NOTICE�AT�ANY�TIME�WITHOUT�LIABILITY�UPON� ITSELF�
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-AST�MONTH� *�DESCRIBED�HOW�
TO�CREATE�A�VIRTUAL�CREATURE
�
CALLED�(ENE
�WHOSE�SOLE�
AIM�IN�LIFE�WAS�TO�FIND�FOOD��

5HIS�TIME�*jM�GOING�TO�SHOW�YOU�
HOW�(ENE�ACTUALLY�MOVES�AROUND�IN�
THE�WOOD�AND�DEVELOPS�AN�
INTELLIGENT�APPROACH�TO�HIS�TASK�

01/2 12/"!� ,!"
-ETjS�START�PROPERLY
�WITH�A� LITTLE�TOP�
DOWN�ANALYSIS�� 'IGURE���SHOWS�YOU�
HOW�THE�CODE� IS�STRUCTURED��:OUjVE�
ALREADY�GOT�THE�CODE�TO� INITIALISE�
(ENE�AND� HIS�WOOD
� ALONG�WITH� SOME�
OTHER�MECHANICAL� STUFF�� /OW�IT jS�TIME�
TO� LOOK�AT�THE�MAIN� BODY�OF�THE�
PROGRAM��1ROCEDURE�$:$-&�BREAKS�
DOWN� INTO�THREE�OPERATIONS�� �(ENE�
FINDS�SOME�FOOD
� 	130#-&.
�
� HIS�
CLASSIFIER�RULE@BASE
� OR�MEMORY
�
UNDERGOES�A�TRANSFORMATION�ALONG�
GENETIC� PRINCIPLES
� 	(&/&5*$
>� AND�
THE�CURRENT�STATE�OF�HIS�ABILITY�IS�
GRAPHED� IN� 	(3"1)@3&46-5
�

-/, "!2/"�-/,�)"*
5HIS�MONTH�WEjLL� BE� LOOKING�AT�
130#-&.��(ENE�STARTS�ON�EACH�
SEARCH�FOR�FOOD�AFRESH��1-"$&@(&/&�
MAKES�SURE�THAT�HE�BEGINS� IN� A�
RANDOMLY�SELECTED� SPACE� IN�THE�
WOOD
� AND�THEN�8"-,�MAKES�HIM�
WANDER�AROUND�THE�FOREST�UNTIL� HE�
MOVES� INTO�A�SPACE�CONTAINING�FOOD�
AND�HE�GETS�A� REWARD�� -ETjS� LOOK�AT�
EACH�PROCEDURE�CALLED� IN�8"-,�

5HE�CODE�FOR�%38?800%�CAME�
LAST�TIME�� �THIS�HAS� NOTHING�TO�DO�
WITH�(ENEjS�EDUCATION
� IT�SIMPLY�
PROVIDES�A�WINDOW�ON�WHAT�HE� IS�
DOING�FOR�ANYONE�WHO� IS� INTERESTED��
3&'3&4)@7&$503�IS�SIMILARLY�
STRAIGHTFORWARD
� USING�
'*/%$0/5&/54<>�TO� LOOK� IN�EACH� OF�
THE�SQUARES�OF�THE�GRID�AROUND�(ENE
�
	REMEMBERING�THAT�(ENE�DOESNjT�
NOTICE�THE�EDGES�OF�THE�GRID
�� *T�USES�
THIS� INFORMATION�TO�BUILD� THE�(LOBAL�
STRING�(&/&@�7*4�*�0/���

/OW
�ONE�OF�THE�THINGS� ABOUT� LIFE�
IN�THE� REAL�WORLD� IS�THAT�IT� IS� PRONE�TO�
MUTATION� CAUSED�BY�ALL�SORTS�OF�
FACTORS
� SUCH�AS�THE�OCCASIONAL� STRAY�
COSMIC� RAY��5O� IMITATE�THIS�SCARCE�
RANDOM�EFFECT�8"-,�CAN�CALL�
/&8@$-"44*'*&3�WITH�A�PROBABILITY�
OF�����5HIS�DELETES�� �AT�RANDOM�� �AN�
EXISTING�CLASSIFIER�FROM�THE�CLASSIFIER�
BASE
� CREATES�A�NEW�ONE�AT�RANDOM
�
AND�PUTS� IT� INTO�THE�VACANT�SLOT��5HIS�
DOES�MEAN�THAT�GOOD� RULES�CAN�BE�
LOST�AS�WELL� AS� BAD� RULES
� BUT
� BY�
MAKING�SURE�THAT�THE� RULEBASE� IS�
NEVER�COMPLETELY�FINALISED
� IT�ENSURES

THAT� IT�NEVER�COMES�TO� REST�ON�A�SET�
OF�BAD�HABITS�� �RULES�THAT�ARE�GOOD
�
BUT�NOT�AS�GOOD�AS�THEY�COULD�BE�

*�(&+$�*�1 %"0
5HE�FIRST�SECTION� OF�
#6*-%� ."5$)� 4&5�CREATES�.	
�� �
AN�ARRAY�LISTING�THE�NUMBERS�OF�ALL� THE�
MEMBERS�OF�(ENEjS� RULE�BASE�THAT�
MATCH�WHAT�HE�CAN�CURRENTLY�SEE��
5HERE� IS�A� PROBLEM�WITH�THIS�� �ITjS�
QUITE� POSSIBLE�FOR�(ENE�TO�COME�
ACROSS� NEW�SITUATIONS�THAT�HE�HAS�NO�
RECOGNITION� OF�	IE�36-&�	
�CONTAINS�
NOTHING�TO�MATCH�(&/&@7*4*0/�
�� *F

THIS�HAPPENS�	36-&@."5$)����
�
THEN�#6*-%@."5$)@4&5CALLS�
/&8@$-"44*'*&3�� /OTICE�THAT�
/&8@$-"44*'*&3�BASES�THE� RULE� IT�
CREATES�ON�(&/&@7*4*0/�
�BUT�
RANDOMLY�SUBSTITUTES� k jj �� *T�GIVES� IT�A�
NEW
� RANDOM�ACTION�AND�A�STRENGTH�OF�
�����5HIS�GUARANTEES�THAT�THE�NEW�
RULE�WILL� AT� LEAST�MATCH� THE�CURRENT�
SITUATION
� EVEN� IF�IT jS�NOT�A�VERY�GOOD�
RULE�AND
�SAY
� TELLS�(ENE�TO�MOVE�
DIRECTLY�AWAY�FROM�FOOD�

)AVING�CREATED� A� LIST�OF�ALL�THE�
CLASSIFIERS�POSSESSED�BY�(ENE�THAT�
MATCH�WHAT�HE�CAN�CURRENTLY�SEE
�
	CALLED�THE�MATCH� SET�FROM�NOW�ON

�
8"-,�CALLS�4&-&$5@$-"44*'*&3�TO�
PICK�THE� RULE�THAT�(ENE�WILL� ACTUALLY�
USE�THIS�TIME��5HIS� IS�ONE�OF�THE�
MORE�COMPLICATED�PROCEDURES� IN�THE�
PROGRAM
� AND� IT jS�WISE�TO�HAVE�AN�
OVERVIEW�OF�WHAT�IT jS�SUPPOSED�TO�DO�
BEFORE�YOU�SPEND�A� LOT�OF�TIME�
LOOKING�AT�THE�CODE�

4&-&$5@$-"44*'*&3�PICKS�A�
RULE�FROM�THE�MATCH�SET�USING�A�
PROBABILITY�DISTRIBUTION� OVER�THE�
STRENGTHS�OF�THE�CLASSIFIERS� IN�THE�
MATCH� SET�� 	.ORE�PRECISELY
� THE�
PROBABILITY�OF�SELECTION�OF�A� PARTICULAR

RULE� IN�THE�MATCH� SET� IS�EQUAL�TO� ITS�
STRENGTH�DIVIDED�BY�THE�SUM�OF�
STRENGTHS�OF�THE� RULES� IN�THE�MATCH�
SET�
� ��DONjT�PARTICULARLY�WANT�TO�GO�
INTO� HOW�THE�CODE�DOES�ALL�THIS�
BECAUSE� IT� ISNjT �ESPECIALLY

INTERESTING��"LL�THAT�YOU� REALLY�NEED�TO�
KNOW�HERE� IS�THAT�THE� RULES� IN�THE�
MATCH� SET�WITH�THE� LARGER�STRENGTHS�
ARE�MORE� LIKELY�TO�BE�PICKED�THAN�THE�
RULES�WITH�THE� LOWER�STRENGTHS�

-,0&1&3"�/"&+#,/ "*"+1
5HE� LAST�THING� *�WANT�TO� LOOK�AT�THIS�
TIME� IS�1ROCEDURE�3&*/'03$&�� �PART�
OF�THE�ADAPTATION�OF�THE�CLASSIFIER�
RULE�BASE�THAT� LEADS�TO�(ENE�
DEVELOPING� �INTELLIGENCEl �

"S�WE�CAN�SEE� IN�
4&-&$5@$-"44*'*&3
� THE�STRENGTH�OF�
A� RULE� IS� A�MAJOR�CONTRIBUTION�TO� HOW�
OFTEN� IT� IS� PICKED
� AND�THEREFORE�HOW�
STRONG�AN� INFLUENCE� IT�HAS�ON�(ENEjS�
ACTIONS�� *F�(ENE� IS�TO� LEARN�FROM�THE�
PAST�WE�NEED�A�METHOD�OF�INCREASING�
THE�STRENGTH�OF�THE�CLASSIFIERS�THAT�
LEAD�TO�(ENE�MOVING�TOWARDS�FOOD
�
AND�DECREASING�THE�STRENGTH� OF�THE�
CLASSIFIERS�THAT�TEND�TO�TAKE�(ENE�
AWAY�FROM�FOOD��5HIS�WORKS� AS�
FOLLOWS�� 'IRST
�CREATE�THE�ACTION�SET��
5HIS� IS�THE�ARRAY�"	

�CONTAINING�A� LIST�
OF�THE� RULES�THAT�ARE� IN�THE�MATCH� SET�
AND�WHICH�HAVE�AN�ACTION�THE�SAME�
AS�THE�CHOSEN� ACTION��5AKE�FROM�
EACH�OF�THE�CLASSIFIERS� IN� THIS� ACTION

SET�A� PROPORTION�OF�THEIR�STRENGTH
�
TOTAL� IT
� AND�DIVIDE� IT�UP�AMONG�ALL�THE�
CLASSIFIERS�WHICH�WERE�MEMBERS�OF�
THE�"CTION�SET�ON�THE� PREVIOUS�STEP��
(ENE�THEN�MOVES
� AND� IF�HE�FINDS�
FOOD�THIS� IS� NOTICED
� AND� LATER
� IN

1ROCEDURE�3&8"3%
� REWARD� IS�
DISTRIBUTED�AMONG�THE� STRENGTHS�OF�
THE�CURRENT�ACTION�SET�� *F�HE�DOESN�T�
FIND� FOOD�THEN�ALL�THE�CLASSIFIERS� IN�
THE�CURRENT�ACTION� SET�ARE�SHIFTED� INTO�
THE�PREVIOUS�ACTION�SET��5HIS�CREATES�
A�CHAIN
� ALLOWING�REWARDS�TO�FLOW�
BACK�ALONG�A�PATH�OF�RULES
� REINFORCd
ING�EVERY�CONTRIBUTING�CLASSIFIER�

 ,*&+$�+"51�*,+1%
1ROCEDURES�.07&�AND�$)004&�ARE�
FAIRLY�SELF�EVIDENT
� AND� *� HAVEN�T�REALLY�
THE�SPACE�TO�GO� INTO�THEM�ANYWAY��
/EXT�MONTH�WEj LL� BE� LOOKING�AT�THE�
HEART�OF�THE�ADAPTION�METHOD
�
1ROCEDURE�(&/&5*$
� AND� *jLL� SHOW�
YOU�HOW�TO�PRODUCE�A�GRAPH�THAT� LETS�
YOU� KNOW�IF�(ENE� IS� REALLY�MAKING�
PROGRESS� IN�HIS� LEARNING��$%

16;;-&%�#:�5)04&�4:.#0-4 
#ECAUSE�O F�TH E �W ID TH � O F�TH E �
CO LUM NS
�WE�OCCAS IONA LLY �HAVE� TO �
BREAK�A� LIS T IN G �ACROSS�TW O �OR�MORE �
LINES��8 HERE�TH IS �HAS�OCCU RRED �
AND� YOU� EN TE R�TW O �O R�MORE� LINES �
W ITH O U T�A� <3 E TU RN >� BE TWEEN� THEM 
�
WE �VE � USED� TH E � FO LLOW IN G �SYMBOL� +

CYCLE
�

PROBLEM GENETIC GRAPH�RESULT

PLACE�GENE REWARD�FLAG W ILK

�� ������������������������������)�������� �� )
DRW�WOOD� REFRESH�

VECTOR

�� ��
NEW�C� BUILD�

CLASSIFIER� MATCH�
SELECT�� REINFORCE� MOVE�
CLASSIFIER

�CHOOSE

�
REWARD

#CAOL?����MNLO=NOL?�>C;AL;G�@IL�NB?�?MM?HNC;F�J;LNM�I@�NB?�
JLIAL;G�� CN�MBIOF>�B?FJ�SIO�@IFFIQ�NB?�JLIAL;G�QILECHA

�
MAKE�
OLD�
A
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5HE�803-%4�FASTEST
�MOST�RE LIAB LE�HARD�DISK�BA CK �UP �UTILITY�AVA ILc
AB LE � FOR�THE�".*("�� #ACKS� UP� TO ���FLOPPY � DRIVES� 	NOT��� LIKE�THE�
COMPETITORS
� OR�TO �5"1&�453&".&3�W ITHOUT�THE�NEED�FOR�ADDITIONA L�
SOFTWARE
� HAS� A� BUILT�IN� 4$)&%6-&3�� 4ELECTIVE� BACK�UP 
� OR� %ISK�
*MAGE�� (UARANTEED
�BETTER�THAN�ANY�OTHER�ON�THE�M ARKET�
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5HIS�LATEST�ADDITION�TO�THE�"MIGA�RANGE�OF�HOME�
COMPUTERS�IS�THE�IDEAL�SOLUTION�FOR�THOSE�OF�YOU�ON�
THE�MOVE
�DUE�TO�ITS�SIZE���INTERNAL�57�.ODULATOR��
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CHEQUE�TO�ENSURE�SAME�DAY�CLEARANCE��$HEQUES�WITHOUT�A�
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����� 331�_���

"LL�GOODS�SUBJECT�TO�AVAILABILITY�
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4IMPLY�CALL� IN�ONE�OF�OUR�STORES�
OR�RING�OUR�TELESALES�DEPARTMENT�

.AKE�ANY�PURCHASE�TO�THE�VALUE�OF�_���
OR�MORE�AND�WE�LL�SUPPLY�YOU�WITH�THE�#&45�"MIGA�WORDPROCESSING�

ON�THE�MARKET�FOR� JUST�W��������SAVING�YOU�_�����
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(ONE�IS�THE�".04�EDITOR�OF�OLD�AND�IN� ITS�PLACE�IS�A�VERY�SWISH�AFFAIR�THAT�NOT�
ONLY�LOOKS�GOOD
� BUT�PERFORMS�WITH�PANACHE
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& T jS�UNUSUAL�FOR�A�PROGRAMMING�
LANGUAGE�TO�MAKE�MUCH�OF�AN�
IMPACT�UNLESS�IT�OFFERS�
SOMETHING�RADICALLY�DIFFERENT�
FROM�THE�COMPETITION
�BUT�THIS�

IS�EXACTLY�WHAT�&UROPRESSj�".04�
HAS�MANAGED�TO�ACHIEVE��%URING�THE�
TWO�AND�A�HALF�YEARS�THAT� IT�HAS�BEEN�
AVAILABLE
�".04�HAS�SOLD� IN�THE�SORT�
OF�QUANTITIES�THAT�YOUjD�USUALLY�ONLY�
ASSOCIATE�WITH�A�TOP�NOTCH�GAME��
8HATjS�MORE
� I T jS�ATTRACTED�
ATTENTION�AND�SUPPORT�FROM�ALL�
QUARTERS�OF�THE�"MIGA�COMMUNITY


RESULTING�IN�THE�RELEASE�OF�THIRD�
PARTY�EXTENSIONS
�THE�ESTABLISHMENT�
OF�DEDICATED�USER�GROUPS�AND�EVEN�
THE�REGULAR�PUBLICATION�OF�".04�
SECTIONS�WITHIN�MAGAZINES�SUCH�AS�
"MIGA�4HOPPER�

/OT�WANTING�TO� REST�ON� ITS� LAURELS
�
&UROPRESS� HAS�DONE� ITS�BIT�TOO�WITH�
THE� RELEASE�OF�THE��(*.��GEHAD=J��
�(*.����AND�� �MORE� RECENTLY�� � 9KQ�
�(*.�� A�CUT�DOWN�VERSION�OF�THE�
ORIGINAL�".04�INTERPRETER�DESIGNED�
WITH� FIRST�TIME� PROGRAMMERS� IN�MIND��
8ITH�".04�YOU�CAN� NOW�WRITE�JUST

"S�ANY�PROFESSIONAL� PROGRAMMER�WILL� TELL�YOU
�
THEREjS�FAR�MORE�TO�SOFTWARE�DEVELOPMENT�THAN�
SIMPLY�WRITING�CODE�� *F�YOUjRE�A�GAMES�PROGRAMMER
�
YOUjLL� NEED�A� NUMBER�OF�EXTRA� TOOLS�WHICH�WILL� ALLOW�
YOU�TO� INCORPORATE�GRAPHICS�AND�SOUND�EFFECTS� INTO�
YOUR�PROGRAMS��"S�YOUjD�EXPECT
�".04�+JG�COMES�
COMPLETE�WITH� A� HEALTHY�SELECTION�OF�SUPPORT�
UTILITIES�WHICH�MAKE� THIS�TASK�SOMEWHAT�EASIER�
5HE�ORIGINAL��(*.�CAME�WITH�A�FAIRLY�HEALTHY�
SELECTION� OF�THESE� iACCESSORIESj 
� BUT�TO�BE�PERFECTLY�
HONEST
� THEY�WERE� PRETTY�UNIMPRESSIVE�

5HANKFULLY�&UROPRESS�HAVE� REALISED� THIS�TOO�� *N�
AN�ATTEMPT�TO�RECTIFY�THIS
�&UROPRESS� HAVE� RECODED�
VIRTUALLY�ALL� THE�".04�ACCESSORIES�SO�THAT�THEY�NOT�
ONLY�SHARE�A�COMMON� LOOK�AND�FEEL
� BUT�ARE� ALSO

BOTH� EASY�TO�USE�AND�VERY�
FLEXIBLE�� )EREjS�A� RUNDOWN�OF�THE�
MORE�COMMONLY�USED�
ACCESSORIES�ON�OFFER� � � * � � �

* � �
@@@@@@@@@@@@@@,�'" 1�"!&1,/

8ITH�ALL� DUE� RESPECT�TO�"ARON�
'OTHERGILL� 	THE� AUTHOR�OF�THE�ORIGINAL��(*.�0BJECT�
&DITOR

� IT�S� NICE�TO�SEE�THAT�&UROPRESS� HAVE�
DUMPED�THE�ORIGINAL�OBJECT�EDITOR� INTO�THE�
8ORKBENCH�5RASHCAN� AND� HAVE�REPLACED� IT�WITH�A�
FAR�MORE�CAPABLE�BEAST�ALTOGETHER�� -OOKING�NOT�TOO�
DISSIMILAR�TO�THE�&ASY��(*.�0BJECT�&DITOR
� THE�
�(*.�+JG�0BJECT�&DITOR�OFFERS�ALL� THE�SPRITE�AND�
BLITTER�OBJECT�EDITING�FUNCTIONS�YOUjRE� EVER�LIKELY�TO

U E > A A �� Q� � R

A� � �� �� �� �� c

�/A

#IRD�BRAINY��THE�".04�1RO�OBJECT�EDITOR�IS�A�VAST� *�
IMPROVEMENT�OVER�THE�ORIGINAL�VERSION

NEED� IN�ONE�PACKAGE��$OMPLETE�WITH�THE�NOW�
OBLIGATORY�BAS�RELIEF�GADGETS
� THE��(*.�+JG�OBJECT�
EDITOR�IS�A� REAL�JOY�TO�BEHOLD�

0NE�VERY�NICE�FEATURE�OF�THIS� NEW�EDITOR�IS� ITS�
ABILITY�TO�PREVIEW�ANIMATED�OBJECTS�� 4IMPLY�BY�
CLICKING�ON�EACH�FRAME� IN� SEQUENCE
��(*.�+JG
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6P�TO�YOU���(*-�+GD�GIVES�YOU�CONSIDERABLE�CONTROL�OVER�YOUR�WORKING�
ENVIRONMENT�VIA�ON�LINE�CONFIGURATION�PROGRAMS

ABOUT�ANY�PROGRAM�WITH� THE�SORT�OF�
EASE�THAT�YOU�D� ASSOCIATE�WITH�
#"4*$
� BUT�WITH� THE�SPEED� AND�
QUALITY�OF�RESULTS� THAT�YOUjD� NORMALLY�
ONLY�EXPECT�TO�GET�AFTER�HOURS� SLAVING�
OVER�A� HOT�ASSEMBLER�� 6LTRA�SMOOTH�
SCROLLING
� HIGH�SPEED�BLITTER�OBJECTS
�
SPRITES
� SAMPLED� SOUND� EFFECTS�AND�
INTERRUPT�DRIVEN� MUSIC�ARE�ONLY�A�
SMALL� SELECTION� OF�THE� SORT�OF�THINGS�
THAT�ARE� POSSIBLE�WITH� ,.2�

*T�HAS�TO� BE� SAID� THOUGH�THAT�
DESPITE� ITS�OBVIOUS� POWER
� ,.2 �
WAS�FAR�FROM� PERFECT��"S�THE�AUTHOR

OF� ,.2�� 'RANCOIS� -IONET
� SOON�
DISCOVERED
� SPOILING�PROGRAMMERS�
WITH� SUCH� ADVANCED�YET�EASY�TO��
ACCESS�FACILITIES� CAN� BACKFIRE�� 0NCE�
THE� INITIAL� FASCINATION� HAD�WORN� OFF
�
 ,.2 �PROGRAMMERS�WANTED� MORE�
AND�MORE�� /OW
� TWO� AND�A�HALF�YEARS�
ON� FROM� THAT�FATEFUL� DAY
� ,.2 �HAS�
BEEN� REBORN� IN� THE� SHAPE�OF� ,.2 �
1ROFESSIONAL
� THE� LATEST�AND�
UNDOUBTEDLY�THE�GREATEST�VERSION� OF�
 ,.2 �EVER�TO� SEE�THE� LIGHT�OF�DAY�� *S�
 ,.2 �NOW�PERFECT �3EAD�ON�TO�FIND�
OUT�

!.7 �"+$5$1
&UROPRESS� ARE�OBVIOUSLY�VERY� KEEN� TO�
LET� POTENTIAL� BUYERS� KNOW�THAT�THEY�
ARENjT �JUST�BUYING�ANOTHER�VERSION�OF�
 ,.2 �WITH� A� COUPLE�OF�EXTRA� BITS� AND�
PIECES�TACKED�ON� FOR�GOOD�MEASURE��
7IRTUALLY�EVERY�ASPECT�OF� ,.2 �HAS�
BEEN� EITHER�ENHANCED�OR�EVEN�TOTALLY�
REWRITTEN�TO�MAKE� ,.2�/ NK BAOO EK J= H�
LIVE� UP�TO� ITS�NAME�� 'OR�STARTERS
� THE�
RATHER�TACKY� ,.2 �PACKAGING�HAS�
BEEN�GIVEN� THE� BOOT�AND� IN� ITS� PLACE�
IS� SOME�VERY�ATTRACTIVE� LOOKING�
ARTWORK�THAT�NOT�ONLY� LOOKS�BETTER
�
BUT�ALSO� HELPS�TO�GIVE� ,.2 �A�MORE�
PROFESSIONAL� FEEL�� *� MUST�ADMIT�
THOUGH�THAT� *jM� STILL� NOT�TOTALLY�HAPPY�
WITH� THE� ,.2 �PACKAGING�� �MOST�
PROFESSIONAL� PROGRAMMING� LANGUAGES�
COME� IN� STURDY�BOX�FOLDERS�THAT�CAN�
BE�THROWN� ABOUT�AND�EVEN� STOOD� ON�
WITHOUT�CAUSING�MUCH� DAMAGE�� "S� IT�
IS
� THE� ,.2 �BOX� IS� STILL� A� LITTLE �TOO�
FLIMSY�FOR�COMFORT�� 0,
� PERHAPS� *jM�
BEING�TOO� PICKY
� BUT�THEN�TH IS� SORT�OF�
THING�MUST�BE�CONSIDERED� IF�THE�
 ,.2 �PACKAGING�AND� MANUAL� IS� TO�
SURVIVE� IN� THE� AVERAGE�WORKING�
ENVIRONMENT�

0NE�ASPECT�OF�THE� PACKAGING�THAT�
DOES�GET�THE� PROVERBIAL� THUMBS� UP�
THOUGH� IS� THE� NEW� ,.2 �MANUAL�� *�
MUST�ADMIT�THAT���WAS� NEVER�A�GREAT

FAN� OF�THE�ORIGINAL�S�MANUAL
� SO� IT�S �
NICE�TO�SEE�THAT�&UROPRESS� HAVE�
DUMPED� THIS� TOO� IN� FAVOUR�OF�A�MUCH�
MORE�COMPREHENSIVE�AND� CERTAINLY�
MORE� READABLE�MANUAL
�WRITTEN� BY�
.EL� $ROUCHER
� THE� AUTHOR�OF�THE�
BRILLIANT�$=OU� ,.2 �MANUAL�� "S�YOUjD�
EXPECT�FROM�.ELjS� TALENTED� TYPING�
FINGERS
� IT�S � PACKED�WITH� LUCID�
EXPLANATIONS� AND� IS�VERY�WELL� THOUGHT�
OUT� INDEED�� /OT�ONLY�DOES� IT�TAKE�YOU�
THROUGH�THOSE�SHAKEY�FIRS T�FEW�
SESSIONS�WITH�YOUR�NEW�PROGRAMMING�
LANGUAGE
� BUT� IT�ALSO� ACTS� AS�A�VERY�
GOOD� REFERENCE�MANUAL� FOR�
EXPERIENCED� ,.2 �CODERS� SUCH� AS�
MYSELF�� %EFINITELY�TOP�MARKS� HERE�

5HE�OLD�DISK�COUNT�HAS� RISEN�
CONSIDERABLY�TOO��5HE�ORIGINAL� RELEASE�
OF� ,.2 �ARRIVED� ON�JUS T�THREE�DISKS�
	THE�MAIN� PROGRAM� DISK
� A�
DEMONSTRATION� DISK�AND� THE�FREEBIE�
4PRITES�����DISKS

� BUT� ,.2�/NK�
NOW�OCCUPIES�DOUBLE�THAT�FIGURE��
5HEREjS�THE�MAIN� ,.2�/NK�PROGRAM�
DISK
� A�SEPARATE�"CCESSORIES�DISK
� A�
TUTORIALS�DISK
� AN�EXAMPLES�DISK�AND�
TWO�SO�CALLED� i1RODUCTIVITYj� DISKS�
	MORE�EXAMPLE� PROGRAMS� BASICALLY
��
'OR�THOSE�OF�YOU�WHO�ENTERED� OUR�
���� PROCEDURES�COMPETITION
� YOUjLL�
BE� PLEASED�TO� KNOW�THAT�ALL� THE�
WINNING�ENTRIES� ARE� IN� THERE�TOO�

CONTINUED�ON�PAGE����

DISPLAYS�THE�OBJECT�AS� IT�WILL� APPEAR�WHEN� ANIMATED�
UNDER�"."-��5HE�OBJECT�EDITOR�CAN�ALSO�GRAB�
OBJECTS�DIRECTLY�FROM� AN� *''�FILE� � �GOOD� NEWS� IF�YOU�
PREFER�TO�DESIGN�YOUR�SPRITES� AND� BOBS� IN� A�
DEDICATED� ART�PACKAGE� SUCH� AS� #/=EJP�

2 ,/+$� ! -* �, *$1
"NOTHER�UTILITY�BORROWED� FROM� $=OU� ,.2 �IS� THE�
2=I LHA �!=JG�,=GAN�� A� USEFUL� LITTLE� PROGRAM�WHICH�
IS�USED� TO� PULL� TOGETHER�BANKS�OF�SAMPLED� SOUNDS�
READY�FOR�USE�WITHIN� YOUR�OWN� PROGRAMS�� 5HANKS�TO�
THAT�VERY�HANDY� �-EFT�"MIGA���"j� HOTKEY�MENTIONED�
EARLIER
� YOU�CAN�GRAB�SOUNDS�USING�YOUR�FAVOURITE�
SAMPLER�AND� PULL� THEM�STRAIGHT� INTO� AN� ,.2 �BANK��
*F�THE� SAMPLE� STILL� NEEDS�FINE� TUNING
� YOU�CAN�THEN�
SWAP�BACK�TO� THE�SAMPLER�EDITING�SOFTWARE� AND� EDIT�
IT�TO�MEET�YOUR�NEEDS�� *SN �T�MULTITASKING�WONDERFUL 

1$2.41"$� $#(3.1
%ESIGNING�ATTRACTIVE� LOOKING�FRONT�ENDS� FOR�PROGRAMS

HAS�NEVER�BEEN� SO�EASY��
%ESIGNED� FOR�USE�WITH�
 ,.2�/ NK �O � NEW� *NTERFACE�
LANGUAGE
� THE� ,.2�/NK�
3ESOURCE� &DITOR� IS� USED�TO�
BUILD� UP�A� RESOURCE�FILE�
CONTAINING�ALL� THE�GADGETS�
THAT�YOUR�PROGRAM� REQUIRES��
*T�WON�T�ALLOW�YOU�TO�DRAW�
THEM� DIRECTLY�THOUGH�� �
YOUj LL� NEED� A� PAINT� PACKAGE�
SUCH� AS�#/=EJ P�FOR�THIS��"LL�
YOU� HAVE�TO�DO�TO�CREATE�A

# L

4 ) R I) # W 4.
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; � ���+1�� � F LV � ���� �� *

2 D G J ' 3	�			� �� �� �5
#ANKING�ON�SUCCESS�� PACK�THOSE�SAMPLES� INTO�A�BANK�WITH�EASE�USING�THE�
NEW�".04�1RO�4AMPLE�#ANK�.AKER

NEW�GADGET� IS� TO� LOAD� IN� THE� *''�FILE� CONTAINING�THE
GADGET� IMAGE� AND� THEN�DRAG�OUT�A� RECTANGLE� AROUND�
THE�GADGET�� $OULDN�T�BE� SIMPLER�

#(2*�,  - &$1
"NOTHER�VERY�NICE� IF�SLIGHTLY�REDUNDANT�ACCESSORY�
	ESPECIALLY� IF�YOU� ALREADY�OWN� A� PROGRAM� SUCH� AS

%IRECTORY�0PUS
� IS� THE� ,.2�/NK�%ISK�.ANAGER
� A�
4*%�LIKE�DIRECTORY�UTILITY�WHICH� ALLOWS�YOU� TO�CARRY�
OUT�ALL� THOSE�DISK�RELATED�CHORES� SUCH� AS�COPYING
�
DELETING�AND� RENAMING�FILES
� FORMATTING�DISKS
� ETC
�
WITHOUT�HAVING�TO�GET�YOUR�HANDS�DIRTY�WITH�
"MIGA%04�

".*("�4)011&3�n �*446&����n �%&$&.#&3� ����� �� �� #

1LAY�ON��AS�YOUjD�EXPECT�FROM��(*-
�&UROPRESS� KINDLY�SUPPLY�A�NICE�SELECTION�
OF�DEMO�PROGRAMS�AND�GAMES��5HIS�ONEjS�A�VERY�PLAYABLE� .:IG>H�CLONE
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1LAYING�AROUND�WITH� THE�PACKAGING�
AND�ALL�THOSE�DISKS� IS�ALL�WELL� AND�
GOOD
� BUT� LETjS�GET�STUCK� IN�TO��(*.�
+JG� ITSELF�� #OOTING�UP��(*.�� ITjS�TIME�
FOR�PLEASANT�SURPRISE� NUMBER�TWO�� �
THE��(*.�4OURCE�CODE�EDITOR�HAS�
UNDERGONE�MAJOR�REFURBISHMENT�AND�A�
CONSIDERABLE�AMOUNT�OF�
ENHANCEMENT�� (ONE� IS�THE� RATHER�
BLANK�AND� REALLY�QUITE� UNPROFESSIONAL�
EDITOR�OF�OLD� AND� IN� ITS� PLACE� IS� A�VERY�
SWISH� AFFAIR�THAT�PERFORMS�JUST�AS�WELL

EIGHTIES�AND� NOW� LOOKS�AND� PERFORMS�
HOW�A� REAL�"MIGA�APPLICATION� SHOULD��
"PART�FROM�THE�OBVIOUS�COLOUR�PALETTE�
CHANGE�	*� KNOW
� *� KNOW
�YOU�CAN�T�SEE�
THOSE�COLOURS� IN��EA?9�.@GHH=J���THE�
�(*.�+JG�&DITOR�SHARES�A�MORE�
8ORKBENCH�����FEEL� COMPLETE�WITH�
iREALj� *NTUITION�PULL�DOWN�MENUS�AND�
RAISED�BAS�RELIEF�GADGETS�

5HOSE�PULL�DOWN�MENUS�REALLY�ARE�
A�WELCOME�ADDITION�� �UNLIKE�THE�
PREVIOUS��(*.�=<ALGJ��YOU�VE�NOW�
GOT�FAR�MORE�EDITING�POWER�AT�YOUR�
FINGERTIPS��5HERE�ARE�SOME

�/"55�*�!"� "�06
"LL�YOU�MULTITASKING�BUFFS�WILL� ALSO�BE�PLEASED�TO�HEAR�THAT��(*.�+JG�NOW�
DIRECTLY�SUPPORTS�"3EXX
�8ILLIAM�)AWESj� TASK�COMMUNICATIONS� LANGUAGE�
WHICH� IS�BUNDLED�WITH�8ORKBENCH������0BVIOUSLY�"3EXX�IS�OF�LITTLE� USE�TO�YOUR�
AVERAGE�GAMES�OR�DEMO�CODER
� BUT�IT�DOES�OPEN�UP�SOME�QUITE�EXCITING�NEW�
AVENUES�FOR��(*.�PROGRAM�DEVELOPMENT�� �MULTIMEDIA�APPLICATIONS�
DEVELOPMENT�IS�JUST�ONE�THAT�SPRINGS�TO�MIND��8ITH�"3EXX�SUPPORT�AT�YOUR�
SIDE
�THEREjS�NO� REASON�WHATSOEVER�THAT�"3EXX�COULDNjT �BE�USED�TO�TAKE�
ADVANTAGE�OF�$%�QUALITY�SOUND� TRACKS
� FULL�MOTION�VIDEO�OR�INDEED�JUST�ABOUT�
ANYTHING�THAT�CAN�BE�ACCESSED�AND�CONTROLLED�VIA�"3EXX��"S�YOU�CAN� KNOW�
DOUBT�APPRECIATE
� THE�POSSIBILITIES�ARE�ENDLESS�

5HE�COMMANDS�THAT��(*.�+JG�PROVIDES�FOR�"3EXX�SUPPORT�GIVE�YOU�THE�
ABILITY�TO�RECEIVE�AND� SEND�MESSAGES�TO�A� NAMED�"3EXX� iPORTj 
�WAIT�FOR�A�
MESSAGE�FROM�A�NAMED� PORT
� CHECK�THE�AVAILABILITY�OF�A� NAMED� PORT�AND�
MUCH�MORE�BESIDES��"3EXX�COMPATIBILITY�IS�A� REALLY�SMART�MOVE�FROM�
&UROPRESS�� ��(*.�+JG� IS�NOW�THE�ONE�AND�ONLY�LANGUAGE�AVAILABLE�THAT�
PROVIDES� HIGH� LEVEL� SUPPORT�FOR�"3EXX
�GIVING� IT�A�MAJOR�AND�SIGNIFICANT�
ADVANTAGE�OVER� ITS�COMPETITORS�

AS� IT� LOOKS�� 0H�JOY�� /O�MORE�MUST�WE�
SUFFER�THE�FRUSTRATION� OF�HAVING�TO�
WORK�WITH�THE�ORIGINALjS�GARISH�
COLOURS� AND�BLOCKY�GADGETS�AND�
REQUESTERS�

5HANKS�TO�THE� IMPLEMENTATION�OF�
�(*.�+JGTK�NEW� i*NTERFACEj� LANGUAGE�
	MORE�ON� THIS� LATER

� THE��(*.�+JG�
&DITOR�HAS�BEEN�DRAGGED�OUT�OF�THE

GENUINELY�USEFUL� NEW�OPTIONS� IN�THERE�
TOO
� INCLUDING� i$HECK����j�WHICH�� �AS�
THE�NAME�SUGGESTS�� �ALLOWS�YOU� TO�
CHECK�THAT�YOUR��(*.�+JG�SOURCE�
CODE� IS�COMPATIBLE�WITH� THE� OLD�
VERSION�OF��(*.
�:OU�CAN�ALSO�
ACCESS�THE��(*.�ACCESSORIES�
DIRECTLY�FROM�THE�PULL�DOWN�MENUS�
TOO
� AGAIN�VERY�USEFUL�

(�0%-,� 312',%�[�(�0%-,� 312',%
#0#4�� �4HORT�FOR�#LITTER�0BJECTS�� #OBS�ARE�GRAPHIC�OBJECTS�WHICH�CAN�BE�

MOVED�AROUND� THE�SCREEN� AT�HIGH� SPEED� USING�THE�"MIGAjS�POWERFUL�
#LITTER�

413*5&4�� �4IMILAR�TO�#OBS
� 4PRITES�ARE� HIGH� SPEED�GRAPHIC�OBJECTS�WHICH�CAN�
BE�MOVED�AROUND� THE�SCREEN� AT�MUCH�HIGHER�SPEEDS�THAN�#LITTER�OBJECTS��
5HEY�ARE�THEREFORE�COMMONLY�USED� IN�HIGH� SPEED�ARCADE�GAMES�FOR�SUCH�
THINGS�AS�MISSILES�AND�OTHER�FAST�MOVING�OBJECTS�

*/5&33615�� �*NTERRUPTS�ARE�A�VERY�POWERFUL� FACILITY�OFFERED�BY�THE�"MIGAjS�
CENTRAL� PROCESSOR�WHICH� ALLOWS�A� PROGRAM�TO�DO�SEVERAL�THINGS�AT�ONCE
�
INDEPENDANT�OF�EACH�OTHER��"�GOOD�EXAMPLE�OF�THIS� IS��(*.��ABILITY�TO�
PLAY�SOUNDTRACKS�� �BECAUSE�THE�SOUNDTRACK� IS�PLAYED�UNDER�INTERRUPT
� IT�
WILL�CONTINUE�TO�PLAY�WHILE��(*.�EXECUTES�THE�REST�OF�YOUR�PROGRAM�

"3&99�� �"3EXX� IS� A�POWERFUL� PROGRAMMING� LANGUAGE�BUILT� INTO�8ORKBENCH
���� THAT�ALLOWS�ONE� PROGRAM�TO�CONTROL� THE�OPERATIONS�OF�ANOTHER��:OU�
CAN�FIND�OUT�MORE�BY�FOLLOWING�THE�"3EXX�COLUMN�WHICH� IS� PUBLISHED�
REGULARLY�IN�"MIGA�4HOPPER�

%&#6((&3�� �"�DEBUGGER� IS� A� PROGRAM�WHICH� LETS�YOU�FIND� iBUGSj� 	LOGIC�
ERRORS
� IN� A�PROGRAM�BY�SINGLE�STEPPING�THROUGH� THE� PROGRAM�TO�SEE� ITS�
EFFECT�ON� THE�MACHINE��"�DEDICATED�DEBUGGER�CAN�MAKE�THE�PROCESS�OF�
REMOVING� iBUGSj� IN� A� PROGRAM�FASTER�AND�CONSIDERABLY�LESS�FRUSTRATING�

5HE��(*.�GADGETS�HAVE�BEEN�
EXTENDED�CONSIDERABLY�TOO��"S�WELL� AS�
THE�USUAL� i5ESTj� AND� i3UNj� FUNCTIONS
�
THERE�ARE�ALSO� A�COUPLE�OF�NEW�
FACILITIES�WHICH� ALLOW�YOU� TO�COLLAPSE�
AND�EXPAND�PROCEDURES
� INDENT�
NESTED� CODE�CORRECTLY�	MAKING�CODE�
MORE� READABLE

� AND�SO�ON��"NOTHER�
WELCOME�ADDITION� IS��(*.�+JGTK�
ON�LINE�HELP�FACILITY�WHICH�GIVES�YOU�
INSTANT�ACCESS�TO� INFORMATION� ON�
�(*.�AND� ITS�COMMANDS�WITHOUT�
HAVING�TO�FLICK�THROUGH�THE�MANUAL��
6SERS�OF�&UROPRESSj� &ASY��(*.�WILL�
PROBABLY� RECOGNISE�THIS�FACILITY�
STRAIGHT�AWAY��0N�LINE�HELP� ISNjT �THE�
ONLY�PASS�ME�DOWN�FROM� 9KQ��(*.
�
2UITE�A�FEW�OF�THE��(*.�ACCESSORIES�
BEAR�MORE�THAN� A�STRIKING�
RESEMBLANCE�TO�THEIR� 9KQ��(*.�
COUNTERPARTS�� @ @ @ @@@@@@@@@@@

.ANY�OF�THESE�
NEW�OPTIONS�AND�
GADGETS�CAN� BE�
ACCESSED�THROUGH�
iHOT�KEYj�
COMBINATIONS�� *N�
PARTICULAR
� ONE�
NEW�HOTKEY�FACILITY�
THAT� *jVE
PERSONALLY�FOUND� ����������������������������
PARTICULARLY�USEFUL
IS�THE��-EFT�"MIGA���"��OPTION�WHICH�
SWAPS�YOU�BACKWARDS�AND�FORWARDS�
BETWEEN��(*.�+JG�AND�THE�
8ORKBENCH�� *F�YOUjRE�WRITING�AN��(*.�
APPLICATION�THAT�USES�FILES�PRODUCED�
BY�OTHER�PROGRAMS� ��+9AFL�OR�
�M<AG(9KL=J�$1�� FOR� INSTANCE

�THIS�
CAN�BE�A�REAL�TIME�SAVER�AS�YOU�CAN�
HAVE�BOTH� *NTUITION�APPLICATIONS�AND�
�(*.�RUNNING�CONCURRENTLY�� �WHATjS�
MORE
�YOU� CAN�EVEN� SWAP�BACK�TO�
8ORKBENCH�WHILST�AN��(*.�PROGRAM�
IS� RUNNING��5HIS�FACILITY�ALONE�MAKES�
SOFTWARE�DEVELOPMENT�FAR�EASIER�

'INALLY
� &UROPRESS�HAVE�ADDED

��0-*+-!..�$�1!�
 *)!�0.�+-*0 �2%/$�
)*�'!..�/$�)�	���
)!2��*((�) .�

THE�FACILITY�TO�EDIT�MORE�THAN�ONE�
SOURCE�FILE�SIMULTANEOUSLY�WITHOUT�
HAVING�TO�USE�THE�ORIGINALjS� RATHER�
USELESS� i&DIT�0THERj� FUNCTION��5HE�
MAIN�EDITING�AREA�CAN�BE� SUBDIVIDED�
AND�SEPARATE�SOURCE�FILES� LOADED� INTO�
EACH�DIVISION��5HE�NUMBER�OF�SOURCE�
FILES�THAT�CAN�BE� LOADED� ISNjT �JUST�
LIMITED� TO�TWO�EITHER�� �YOU�CAN� LOAD�
AS�MANY�SOURCE�FILES�AS�YOUR�HEART�
DESIRES�AND�THEN�CUT
�COPY�AND� PASTE�
SECTIONS�OF�CODE�BETWEEN�THEM�

0,*"1%&+$�
�,//,4"!����
0,*"1%&+$�+"4
5HATjS� NOT�TO�SAY�THAT�ALL� THE�NEW�
FACILITIES�OFFERED� BY��(*.�+JG�ARE�
SIMPLY�BROUGHT�ACROSS�FROM�AN�EARLIER�
PRODUCT�� 5HE��(*.�+JG�COMMAND�SET�

HAS�BEEN�EXTENDED�
EXTENSIVELY�TO�PROVIDE�
DIRECT�SUPPORT�FOR�MANY�
OF�THE�FACILITIES�THAT�
EXISTING�USERS�HAVE�
BEEN�CRYING�OUT�FOR�� *TjS�
NICE�TO�SEE�A�SOFTWARE�
COMPANY�TAKE�NOTE�OF�
ITS�USERS�AND�
&UROPRESS�CERTAINLY�
HAVE�DONE�US�PROUD�
WITH� NO�FEWER�THAN�����

NEW�COMMANDS�AND�FUNCTIONS�THAT�
EXTEND�AN�ALREADY�IMPRESSIVE�
COMMAND� SET��.OST�OF�THESE�ARE�
DEDICATED�TO�THE�NEW�INTERFACE�
LANGUAGE
� BUT�THEREjS�STILL� A�NUMBER�
OF�MAJOR�ENHANCEMENTS�THAT�EXTEND�
�(*.��ABILITIES�EXTENSIVELY�

0NE�ASPECT�OF��(*.�THAT�PROVED�
TO�BE�A�MAJOR�PAIN�WAS� ITS�PRINTER�
SUPPORT�WHICH�WAS
�TO�SAY�THE� LEAST
�
SADLY�LACKING�� /OT�WANTING�TO�GET�
CAUGHT�OUT�AGAIN
�&UROPRESS�HAVE�
ADDRESSED�THIS�PROBLEM�WITH�THE�
IMPLEMENTATION�OF�SOME�
CONSIDERABLY�POWERFUL� PRINTER�CONTROL

"# 3%%',%�+�"#�#�17
GUUW��� �Oc�#6*LOM � �ND�#6TL80-"4+#6IR0)�

R7� RLJS5#UIFTO/II
#OX� Xj4CI�EEND�"%(TL6.A"?*#6*�T0.��
���
�
:�4CRC�II�("%�I$6�M�685*g�

&NA� A>?
6TTI%6**8�� �7�L�L�XOF5I&*�� c1�IR8 � ��
��/gXT� INSTRUCTION�� * F � #UN0/��� INTI� �6�*�/0� AND�,ULIWO-"45#LIRR0/� i � ^

4QUASH�THOSE�BUGS�BEFORE�THEY�CAN�
DO�ANY�HARM�WITH�THE�.ONITOR
�A�
POWERFUL�DEBUGGING�TOOL�BUILT�INTO�
THE�".04�1RO�EDITOR

-URKING� IN� THE�NEW�IMPROVED��(*.�
+JG�EDITOR� IS�A� LITTLE�GADGET�MARKED�
i.j� THAT�HOLDS�THE�SECRET�TO�
DEBUGGING��(*.�+JG�PROGRAMS�� *F�
YOU�VE�EVER�SWEATED�OVER�A�BUG�THAT�
JUST�WON�T�SHOW� ITSELF
� THEN�THIS� IS�
THE�PROGRAM�FOR�YOU�� #ASED�AROUND

THE�5UTOR�FACILITY�FIRST�
INTRODUCED� INTO� 9KQ��(*.��
THE��(*.�+JG�MONITOR�IS�A�VERY�
POWERFUL�SOURCE�LEVEL�DEBUGGER�
THAT�ALLOWS�YOU� TO�MONITOR�
	HENCE�THE� NAME
�THE�
EXECUTION�OF�YOUR�CODE�AND� ITS�
EFFECT�ON�YOUR�"MIGA�

0NCE�SELECTED
�YOU�RE�
TRANSPORTED� TO�A�VERY�NEAT� LOOKING�
SCREEN�THAT� IS�SPLIT�INTO�TWO�SECTIONS
� �AT�THE�BOTTOM�OF�THIS�SCREEN� IS�YOUR�
SOURCE�CODE�AND�AT�THE�TOP�YOUjLL�FIND�
AN�ARRAY�OF�DIFFERENT�GADGETS�AND�A�
WINDOW�WHICH�DISPLAYS�A�SCALED�
REPRESENTATION�OF�THE�GRAPHICAL�
OUTPUT�FROM�YOUR�PROGRAM�

6SING�THESE�GADGETS
�YOU�CAN�
SINGLE� STEP�THROUGH�YOUR�CODE� AND�
SEE�WHATjS�GOING�ON� IN�THE�SCALED

�� ��� � ".*("�4)011&3�n �*446&����n �%&$&.#&3� ����
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COMMANDS�� 'OR�STARTERS
� THERE jS� NOW�
A� PULL�DOWN� MENU� OPTION�WHICH�
ALLOWS�YOU� TO� PRINT�YOUR�PROGRAM�
LISTINGS�WITHOUT� HAVING�TO�MARK�THE�
ENTIRE� SOURCE� FILE� AS�A� BLOCK�FIRST�
)OW�WE�EVER�SURVIVED� BEFORE�WITHOUT�
THIS� FACILITY
� *j LL� NEVER�KNOW�

*T�S � NICE�TO� SEE�TOO�THAT�THESE�
NEW� PRINTER�CONTROL� COMMANDS�DONjT �
JU S T�ACCESS�THE� PARALLEL� OR�SERIAL�
PORTS�� � INSTEAD
� AS� SOON� AS�YOU�
ISSUE�THE�NEW� i13*/5&3�01&/j�
COMMAND
�  ,.2�/NK� READS� IN� THE�
CURRENT�1REFERENCE�SETTINGS
� ALLOWING�
YOUR� PROGRAM�TO� LEGALLY�ACCESS�ANY�
PRINTER
� REGARDLESS�OF� ITS�TYPE
�
COMPLETE�WITH� A�SET�OF�STANDARDISED�
AND� USER�DEFINABLE�ESCAPE�CODES�
	ACCESS� YOUR�PRINTERjS� FONTS�FROM�
WITHIN� ,.2�	�� 5HIS� ISNjT �TOO�
IMPORTANT�AT�THE�MOMENT
� BUT� RUMOUR�
HAS� IT�THAT�$OMMODORE� ARE�
DEVELOPING�A�1OSTSCRIPT� PRINTER�DRIVER�
FOR�A�FUTURE� RELEASE�OF�THE�"MIGA�S�
OPERATING�SYSTEM
� ALLOWING�ANY�
PROGRAM�TO� PRINT�TO �A�1OSTSCRIPT�
DEVICE� NAC= N@ HAOO �O F�WHETHER�THE�
APPLICATION� SUPPORTS�1OSTSCRIPT�OR�
NOT��5RY�TO�WRITE� PURE�"4$**� TO � A�
1OSTSCRIPT� PRINTER�AND�YOUjLL� GET� NO�
END�OF�PROBLEMS�

�,'+�2#"�'$$1
(RAPHICS�WISE
� PROBABLY�THE�MOST�
MAJOR�ADDITION� IS� DIRECT�SUPPORT�FOR�
*''�"/*.�FORMAT�ANIMATIONS��8HY�
ANYONE�WOULD�WANT�TO� PLAY� *''�
ANIMATIONS�WITHIN�THEIR� PROGRAMS� IS�
BEYOND� ME
� BUT� I T jS�THERE� IF�YOU� NEED�
IT�� ,.2�/NK�CAN� HANDLE� ANIMATIONS�
IN�JU S T�ABOUT�ANY�STANDARD�"MIGA�
VIEW�MODE� 	EVEN� )".�

� ALTHOUGH� BY�
THE�VERY�NATURE�OF�COMPLEX�
ANIMATION
� THESE�SHOULD� BE�
RESTRICTED� TO�TITLE � SCREENS� AND� i IN�
GAME�� INCIDENTAL� BREAKS
� ETC�� *T� HAS�
TO� BE� SAID
� HOWEVER
� THAT� ,.2�/ NK �O

SCREEN� DISPLAY�WINDOW�� 'OR� LARGER�
PROJECTS
� YOU� CAN� RUN�THE� PROGRAM� AT�
FULL� SPEED�WITH�A� FULL�SIZED� SCREEN�
DISPLAY�UNTIL� YOU� REACH�THE� SECTION�
THAT�YOUjRE� INTERESTED� IN�

"LL� THAT� IS� THEN� REQUIRED� IS� A�QUICK�
i$ONTROL� $�� AND�YOU�RE�TRANSPORTED�
BACK�TO� THE�MONITOR�SCREEN�� 'ROM� HERE�
ON
�YOU� CAN�MONITOR�THE� FLOW�OF�YOUR�
PROGRAM�

5HE�MONITOR�ALSO�PROVIDES�A�VERY�
USEFUL�EXPRESSION� EVALUATOR�FUNCTION�
WHICH
� AS� THE�NAME�SUGGESTS
� IS�USED�
TO�DISPLAY�THE� RESULT�O F�A�GIVEN�
EXPRESSION�

*F
� FOR�EXAMPLE
� YOU�WANTED�TO�
DISPLAY�THE� CONTENTS�OF�A� PARTICULAR�
VARIABLE
� ALL�YOUjD� HAVE�TO�DO� IS�TO�
CLICK�ON� THE� �7"-�� GADGET�AND� THEN�ON�
THE�VARIABLE�YOU�RE� INTERESTED� IN� AND�
THE� CONTENT�OF�THE�VARIABLE� IS�
DISPLAYED� AT� THE�BOTTOM�OF�THE� SCREEN��
*T�WOULD� HAVE�BEEN� NICE� TO�HAVE�BEEN�
ABLE�TO�EDIT�A� VARIABLE�S� CONTENTS�TOO��
0H�WELL
� CAN �T�HAVE� IT� ALL�

"/*.� IMPLEMENTATION� IS� PRETTY�
IMPRESSIVE
� THOUGH� ACCORDING�TO�
&UROPRESS
� ,.2�/NK�CAN� ACTUALLY�
PLAY�BACK�ANIMATIONS�FASTER�THAN�
THAN� #/= EJ P�

4URPRISINGLY
� ,.2�/NK�DOESNjT �
PROVIDE� DIRECT�SUPPORT�FOR�THE�
&NHANCED�$HIP�4ET
� LET�ALONE�THE�
NEW�"("�	"DVANCED�(RAPHICS�
"RCHITECTURE
�CHIP�SET� IN� THE�"������
0,
� SO� THE� LACK�OF�"("�SUPPORT� ISNjT �
REALLY�THAT�SURPRISING
� BUT� I jM�
SHOCKED� THAT�&UROPRESS� HAVEN�T�
EXTENDED� ,.2�/ NK `O �SCREEN�
HANDLING�FACILITIES�TO �COVER�&$4�
SCREEN�MODES� AT� LEAST�� 0H�WELL
� AT

SOUND�TRACKS� ARE� NO� LONGER� RESTRICTED�
TO�THE�"MIGAjS�FOUR�CHANNELS�OF�
INTERNAL� SOUND�� *�WOULD� HAVE� LIKED� TO�
HAVE� SEEN� SUPPORT�FOR���CHANNEL�
.?P=,$# �TUNES�TOO
� BUT�THEN�
PERHAPS�TH IS� IS� ASKING�TOO�MUCH� 	���
CHANNEL� SOUNDTRACKS�DO�TEND�TO� USE�
UP�A� LOT�O F�VALUABLE� PROCESSOR�TIME
�

1-��5�1�'2�5-02&�
2&#�5�'2�
 ,.2�/NK�HAS� CERTAINLY�BEEN� A� LONG�
TIME�COMING
� BUT� IT jS� BEEN�WORTH�
WAITING�FOR��"S� A�SOFTWARE�DEVELOPER�
MYSELF
� THE� CHANGES�AND�
ENHANCEMENTS� PRESENT� IN� ,.2�/NK

TO � EVERYONEjS� PROGRAMMING�
REQUIREMENTS� 	IT�CANjT � BE� USED� TO�
WRITE� *NTUITION�BASED� APPLICATIONS
� FOR�
EXAMPLE

� IT jS� ABOUT�AS� NEAR�TO�
PERFECT�AS�YOUjRE� EVER� LIKELY�TO�
ENCOUNTER� IN� TH IS� IMPERFECT�WORLD�
5HE�ORIGINAL�WAS� PRETTY�DAMNED�
IMPRESSIVE
� BUT� ,.2�/NK� REALLY�
DOES� PUT� IT� IN� THE� SHADE�

8HETHER�YOUjRE� A� HARDENED�
CODER�OR�JU S T�A�4UNDAY�AFTERNOON�
PART�TIME�DABBLER
� YOU�D� BE�A�FOOL� TO�
MISS� TH IS� ONE�� )OLD� UP�A� BANK
� SELL�
YOUR�BODY
� SELL� YOUR�GRANNY�S�BODY�� �
JU S T�DO�ANYTHING�TO�GET�YOUR�HANDS�ON�
 ,.2�/ NK ����

!-/3�).4%2&!#%�,!.'5!'%� H�
�d���4J$FFIE
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,EY�NOTES��COMPLEX�USER�INTERFACES

1ROBABLY�THE�MOST�MAJOR�ADDITION� TO�
 ,.2�/NK� IS� ITS� ALL�NEW� *NTERFACE�
LANGUAGE
� AN� INTERRUPT�DRIVEN� SYSTEM�
THAT�MAKES�THE� PROCESS�OF�
DISPLAYING�AND� HANDLING�COMPLEX�
USER� INTERFACES�A�BREEZE�	IT�ALONE�
ACCOUNTS�FOR�MOST�O F� ,.2�/ NK `O �
NEW�COMMANDS�� �THERE�ARE�OVER�
���� IN� ALL�
�� -IKE�"."-
� THE�
*NTERFACE� LANGUAGE�CONTAINS� ITS� OWN�
SUBSET�OF�COMMANDS�THAT� RUN�
INDEPENDANTLY�	UNDER� INTERRUPT
�OF�
YOUR�MAIN� ,.2 �CODE�

5HE�SIM ILARITIES�BETWEEN�"."-�
AND� *NTERFACE�DONjT �STOP�THERE�
THOUGH�� -IKE�"."-
� *NTERFACE� IS�
CONTROLLED� VIA�MINI� PROGRAMS�THAT

ARE� HELD�WITHIN�YOUR� ,.2 �
CODE�AS� STRINGS�� 5HE� INTERFACE�
LANGUAGE�ALLOWS�YOU� TO� CODE�
INTERRUPT�DRIVEN�GADGET�
HANDLING�ROUTINES� THAT�MAKE�
THE� PROCESS�OF�BUILDING�UP�
SCREEN�DISPLAYS�SIMPLER�THAN�
EVER�BEFORE�� "LL�YOU� NEED�TO�DO�
IS�TO �TELL� ,.2�/NK�WHERE� A�
PARTICULAR�GADGET� IS�TO�APPEAR�AND�
THE� REST� IS� HANDLED� FOR�YOU�� *F�THE�
USER�THEN� CLICKS�ON� THAT�GADGET
� A�
SIMPLE� STATUS�CHECK� IS� ALL� THAT� IS�
REQUIRED�TO� TRAP�THIS�� &VEN� IF�THE�
USER�CLICKS�ON� THE�GADGET�AT�A�TIME�
WHEN�YOUR�CODE� IS�DOING�SOMETHING�
ELSE
� ,.2�/NK�KEEPS� ITS� EYE�ON

SUCH�AS�THE�ONE�ABOVE�ARE�EASY�TO �
CREATE�WITH��(*-T�INTERRUPT�DRIVEN�
INTERFACE� LANGUAGE
THE�GADGETS� FOR�YOU� AND� INFORMS�YOU�
OF�GADGET�SELECTIONS�ONCE�YOUR�MAIN�
PROGRAM� LOOP�GETS� AROUND� TO�
CHECKING�FOR�THEM�

LEAST�WE�CAN� TAKE� REFUGE� IN� THE�
KNOWLEDGE�THAT�THANKS� TO � ,.2 ��
FLEXIBLE� EXTENSIONS�SYSTEM
� SUPPORT�
FOR�SUCH� THINGS�CAN� BE� EASILY�ADDED�
SIMPLY�BY�TACKING�ON� A� NEW�
EXTENSION�� +UST� IMAGINE�BEING�ABLE� TO�
WRITE� AN� ,.2 �GAME� IN�"("jS�NEW�
����COLOUR�7("�LIKE� SCREEN�MODE��
,NOWING�'RANCOIS�� ENTHUSIASM� FOR�
THE�"MIGA
� *jM� SURE� IT jS�ONLY�A�MATTER�
O F�TIME� BEFORE� SUCH� AN�EXTENSION�
ARRIVES�

 ,.2 `�SOUND� SUPPORT�COMMANDS�
HAVE�BEEN�EXTENDED� A�BIT�TOO
�
ALTHOUGH� MANY�OF�THE�
NEW�COMMANDS�
SURFACED� PREVIOUSLY�
IN� ,.2 �VERSION�
������ �2KQJ@ �
3 N=?GAN�AND�
/ NK3 N=?GAN�SUPPORT
�
FOR�EXAMPLE�� 0NE�
WELCOME� ADDITION�
THOUGH� IS� DIRECT�
SUPPORT�FOR�.&%��
FORMAT�COMPOSITIONS�
COMPLETE�WITH�FULL� DATA�SEND�
	PROVIDING�THE�MODULE� HAS� BEEN� SET�
UP�TO� USE�.*%*
�� *F�YOUjRE� LUCKY�
ENOUGH�TO�OWN� A� SYNTHESISER
� YOU�
CAN� NOW�HAVE�YOUR�GAME�SOUND�
TRACKS�ACCOMPANIED� BY�HIGH� QUALITY�
SYNTHESISED� .*%*� SOUND�� 0BVIOUSLY�
YOUjLL� NEED� A�.*%*� INTERFACE� AND�
SOME�.*%*� GEAR�TO� TAKE� ADVANTAGE�OF�
TH IS� FACILITY
� BUT� IT�S � NICE�TO� KNOW�THAT

�!�#&�$>;�?4;A80�
.1�-@�@41�@;<�;2�

E;A>�?4;<<5:3�85?@��
5@�?�?;�1-?E�@;�A?1�

HAVE�MADE�MY� LIFE� NOT� INCONSIDERABLY�
EASIER�� 5HE� NEW�EDITOR� IS� A� VAST�
IMPROVEMENT�OVER�THE�ORIGINAL
�
MAKING�THE� PROCESS�OF�WRITING� ,.2 �
CODE� NOT�ONLY�EASIER
� BUT�MORE�
PRODUCTIVE�

1ROFESSIONAL� PROGRAMMERS� NEED�
PROFESSIONAL� TOOLS�AND� &UROPRESS�
HAVE� CERTAINLY�COME� UP�WITH� THE�
GOODS�WITH� ,.2�/NK�� �SINCE� THE�DAY�
THE�FIRS T�BETA� TES T�VERSION� OF� ,.2 �
/NK� LANDED�ON� MY�DOOR�MAT
� *jVE�
STOPPED� USING�THE�ORIGINAL� ,.2 � IN�
FAVOUR�OF� ,.2�/NK�SIMPLY�BECAUSE�

IT jS� A�MORE�SOLID�
AND� MORE
COMFORTABLE� SYSTEM�
TO�WORK�WITH��
0BVIOUSLY� *jVE� HAD�
TO�USE�THE�ORIGINAL�
TO� COMPILE�MY�CODE
�
ALTHOUGH� &UROPRESS�
HAVE� ASSURED�ME�
THAT�A�COMPILER�FOR�
 ,.2 �1RO�WILL� BE�
RELEASED� DURING�

'EBRUARY�NEXT�YEAR
� OR�THEREABOUTS��
1ERSONALLY
� *� CAN �T�WAIT�

&VEN� IF�YOU� ARE� NOT�A� PROFESSIONAL�
PROGRAMMER
� ,.2�/NK�SHOULD� BE�
RIGHT� AT�THE�VERY�TOP�OF�YOUR�SHOPPING�
LIST�FOR�ONE� REASON� ALONE�� IT� HAS�
REMARKABLE� POWER�AND� AN� EASE�OF�
USE�WHICH� IS�GLARINGLY�BETTER�THAN� THAT�
OF� ITS� PREDECESSOR�

"LTHOUGH� IT jS� STILL� NOT�THE� ANSWER

.&....... �
4)011*/(� -*45

�\����� KMQ�/PMDCQQGML?J����
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� (*.� +-*! ..$*)�'
 7I;�E<�0I;� R �R �R �R �R
1ROGRAMMING�THE�"MIGA� HAS� NEVER�BEEN�
SO�EASY�� �

!;7JKH;I� R R R R R
5HE� ORIGINAL� ".04�WAS�FEATURE�PACKED
�
BUT�".04�1ROFESSIONAL� IS�M ILES�BETTER�

�E9KC;DJ7J?ED� R �R �R �R � R
"�VAST� IMPROVEMENT�ON� THE�ORIGINAL
� AUTHOR�
.EL�$ROUCHER�HAS� DONE�A� SPLENDID�JOB�

+H?9;�17BK;� R �R �R �R �*
/O�OTHER�PROGRAMMING� LANGUAGE�OFFERS�
SUCH�VALUE� FOR�MONEY�

*L;H7BB� H7J?D= � n 0

8HETHER�YOUjRE�WRITING�GAMES
� DEMOS
�
U TILITIES�OR�EVEN� FULL� BLOWN� APPLICATIONS
�
 ,.2�/ NKBAOOEKJ= H�IS�THE�MOST�POWERFUL�
"MIGA� PROGRAMMING�LANGUAGE� AVAILABLE�
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57�.ONITOR� COMPLETE� WITH� REMOTE�
CONTROL���SLEEPTIMER

0/-:�_������
"MISA�CABLE�FOR�ABOVE�_����

&    E

 2*�+�� �5����
3EPUTATION�SPEAKS�FOR�ITSELF

0/-:�_�����
-,4"/�- ���"

4OLID�%RIVE�WITH�ANTI�CLICK

4IMPLY� THE� BEST�VALUE� STEREO� COLOUR�
MONITOR�� 6,� MODEL� COMPLETE� WITH� ��
YEARS�ON�SITE�MAINTENANCE�

0/-:�_������
"MISA�CABLE�FOR�ABOVE�_�����
-OTUS�5URBO�$HALLENSE���_����

	WHEN�BOUSHT�WITH�����


 �*����0
$OMMODORES� OFFICIAL� STEREO� COLOUR�
MONITOR�FOR�THE�"MISA�

0/-:�_������
"MISA�CABLE�FOR�ABOVE�_����

 �*����
���� 47("� COLOUR� MONITOR� ���� %OT�
1ITCH

"�.645�'03�"���������

0/-:�_������
"MISA�CABLE�FOR�ABOVE�_����

0/-:�_�����
/, 1" �/, )&1"

/EW�SUPERSLIM� DRIVE� NOW�WITH� ANTId
CLICK���VIRUS�CHECKER

0/-:�_�����
-,4"/�- ����

8ITH�ANTI�CLICK
�VIRUS�CHECKER�AND�BUIIT�
IN�BLITZ�COPIER

0/-:�_�����

$3-%!�����
���.ES�)ARD�%RIVE���������������� _������
���.ES�)ARD�%RIVE���������������� _������
����.ES�)ARD�%RIVE�������������� _������
"DDITIONAL��.B�3AM�FOR�ABOVE��_������
"DDITIONAL��.B�3AM�FOR�ABOVE��_������
"DDITIONAL��.B�3AM�FOR�ABOVE��_�����

 �*����
��k�.ULTISCAN� 47("�COLOUR�MONITOR�
����%OT�1ITCH

0/-:�_������
"MISA�CABLE�FOR�ABOVE�_�����
*,+&1,/��  "00,/&"0

"��$OPY�)OLDER������������������������ _����
����.ONITOR�%UST�$OVER������������� _����
�������4CREEN�'ILTER������������������� _����
����5ILT���4WIVEL�4TAND��������������� _����
7IEW�$ENTRE�.ONITOR�4TAND�����_�����
7IEW�$ENTRE�$ONTROL�$ENTRE�����_�����

$3-����� ,*�,
���.ES�$OMBO��������������������� _������
���.ES�$OMBO��������������������� _������
����.ES�$OMBO������������������� _������
����.ES�$OMBO������������������� _������

���.ES�*NTERNAL��������������������� _������
���.ES�*NTERNAL��������������������� _������
����.ES�*NTERNAL������������������� _������
3AM� UPSRADES� AVAILABLE� FO R�"����
$OMBO�AND� )$�� INTERNAL� � �1HONE� FOR�
DETAILS�

$3-�% ����������

�.B� "���� VERSION� ����� COMPLETE�
WITH�LEADS
�P�S�U��ETC�

0/-:�_������
"BOVE�WITH��.B�3AM�_������

�*&$��C
�.B�"����COMPLETE�WITH�LEADS
�P�S�U��
ETC�
1-64���:&"34�0/�4*5&�."*/5&/"/$&

0/-:�_������
"BOVE�WITH��.B�3AM�	&XPANSION�INCLUDES�CLOCK


_������
5)&�8*-%
�5)&�8&*3%���5)&�8*$,&%
"����7ALUE�1ACK�FROM�$OMMODORE�
INCLUDES�%ELUXE�1AINT�***
�'ORMULA���
(RAND�1RIX
�1UTTY�AND�1USHOVER�

1-64���:&"34�0/�4*5&�."*/5&/"/$&
0/-:�_������

"BOVE�WITH��.B�3AM�	&XPANSION�INCLUDES�CLOCK

_�������

�����%!
�.B�"����WITH���.B�)ARD�%RIVE�
1-64��� :&"34�0/�4*5&�."*/5&/"/$&

0/-:�_������
"BOVE�WITH��.B�3AM�_������

&1*$�-"/(6"(&�1"$,
"���)%�7ALUE�1ACK�FROM�$OMMODORE�
INCLUDES�%ELUXE�1AINT�***
�&PIC
�.YTH
�

3OME�AND�5RIVIAL�1URSUIT�
1-64���:&"34�0/�4*5&�."*/5&/"/$&

0/-:�_������
"B07$�WITH��.B�3AM�	&XPANSION�INCLUDES�CLOCK


_������

%:/".*5&�&9$-64*7&
�.B�"���� WITH� BUILT�IN� ��.B� )ARD�
%RIVE��$OMPLETE�WITH�LEADS
�ETC�

0/-:�_������
"BOVE�WITH��.B�3AM�	&XPANSION�INCLUDES�CLOCK


_������

-ATEST� �.B� ����� VERSION� COMPLETE�
W ITH� MOUSE
� LEADS
� ETC�� 	REQUIRES�
MODULATOR�FOR�57�USE


0/-:�_������
�����)0.&�"$$06/54�1"$,

"S�ABOVE�PLUS�5HE�8ORKS�� �1LATINUM�
&DITION
�)OME�"CCOUNTS
�5OKI
�&LF
�

1UZZNIC���%1AINT�***
0/-:�_������

-ATEST�7�
� ��.)Z
� �.B� 3AM
� ��.B�
)ARD�%RIVE
�������'LOPPY�
$OMPLETE� WITH�8ORDWORTH� ���� AND�
"MISA�7ISION�
1-64���:&"34�0/�4*5&�."*/5&/"/$&

0/-:�_�������
"BOVE�WITH����.B�%RIVE

_�������

/EW�MULTI�MEDIA� SYSTEM� �.B� 3AM
�
��.B�)%
�"MISA%04���
1-64���:&"34�0/�4*5&�."*/5&/"/$&

0/-:�_�������
"BOVE�WITH����.B�%RIVE

_�������

$%�%RIVE�FOR�"����"�����
4UPER�LOW�PRICE���

0/-:�_������

$%57�COMPLETE�WITH�INFRA�RED�REMOTE
�
LEADS
�ETC�

0/-:�_������
$%57�.6-5*.&%*"�1"$,

"S�ABOVE�PLUS�KEYBOARD
�INFRA�RED�
MOUSE
������DRIVE
�8ORKBENCH�%ISKS
�

8ELCOME�$%

0/-:�_������
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�SUBJECT�BASED\

? � 46#+&$5�#"4&%
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bA�A�SINGLE�.L�*("�NENU��THERE�WOULD�BE�CORRESPONDING�NENUS�FOR�OTHER�AREAS
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%IGITAjS�ACCLAIMED�6 KN@S K NPD �WORD�
PROCESSING�PACKAGE�WAS�FIRST� REVIEWED� IN�
ISSUE��
�WHEN�+EFF�8ALKER�SAID�� k )EAVENS
�
THEREjS�SO�MUCH�TO�THE�PACKAGE�l�4INCE�
THEN� IT�HAS�BEEN�FURTHER� IMPROVED�� *T�COMES�
WITH� A�SPELL� CHECKER
� A� THESAURUS
� AN� ON�LINE�
HELP�FACILITY
� AND� ONE�OF�THE�BEST�MANUALS�
WEjVE�EVER�SEEN�� *T�ALSO�HAS�A�WHOLE� LOAD�OF�ATTRACTIVE� FONTS� AND
� OF�
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5HIS�MOUSE�SOLVES�ALL�
OF�THOSE�STICKING �
TRACKBALL� PROBLEMS�� �IT�
DOESNjT �HAVE�ONE�
*NSTEAD� IT� USES�SOLID�
STATE� TECHNOLOGY�FOR�
TROUBLE�FREE�OPERATION�
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5HIS�EXCELLENT�
EXPANSION�FOR�THE�
"����WILL�TAKE�YOUR�
COMPUTER�UP�TO �
�.B�� *T�HAS�A�
BATTERY�BACKED�UP�
CLOCK�AND�FOLLOWS�$OMMODORE�S�GUIDELINES�
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'.,$� "".4-32��
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,EEP�COMPLETE�TRACK�OF�YOUR�
ACCOUNTS�WITH�YOUR�"MIGA�
AND�' KI A� ? ?K Q J PO �� ��8ITH�
%IGITAjS�UNIQUE� )UMAN�
*NTERFACE� 1ROTOCOL
� FINANCE�
CONTROL� COULDNjT �BE�EASIER�
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5HIS�HANDY�LITTLE �MODEM�W ILL�GET�
YOU� INTO�THE�WORLD�OF�COMMS�
WITH�A�WHIZZ�� 8ITH�./1��ERROR�
CORRECTIONS�AND�./1��DATA�
COMPRESSION
� IT�WILL� PROVIDE�DATA�
TRANSFER�SPEEDS�OF�UP�TO�� 
��� �BITS�
PER�SECOND�

\��� ��� � ".--�(-3 '84-# (�,.#$,
5HE�)YUNDAI�MODEM�IS�AN�
EXCELLENT�ITEM�FOR�THE�BEGINNER�IN�
COMMS�� *T� HAS�DATA� TRANSFER�RATES�
OF�UP�TO �� 
����BITS� PER�SECOND�
AND� SUPPORTS�THE�7��
�7���AND�
7��BIS� PROTOCOLS��:OU�LL� ALSO� NEED� SERIAL� CABLE�
AND� COMMS�SOFTWARE�TO �GET�STARTED�
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:O�� �SAMPLE�THE�ACTION�
3A?DJKOKQJ@ �3QN>K �PROVIDES�
EVERYTHING�YOU� NEED�TO� SAMPLE�
THE�DELIGHTS�O F�"MIGA� AUDIO�
1LUG� IT� INTO�YOUR�PRINTER�PORT
�
GRAB�SOUNDS
� EDIT�THEM� AND�
ADD�AMAZING�EFFECTS�
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4INCE�THE�EARLY�DAYS�OF�THE�"MIGA
�%ELUXE�1AINT�HAS�HELD�THE�POSITION�OF�KING�OF�THE��%�
PAINT�PACKAGES�� *N� ITS� LATEST�RELEASE
� IT�OFFERS�EVEN�MORE�POWER�TO�GET�THOSE�PIXELS�
PAINTED�� )".�MODE� IS�NOW�SUPPORTED
� SO�YOU�CAN�DRAW�WITH� UP�TO������COLOURS�ON�SCREEN�
AT�ONCE��.ORPHING� IS�ALSO�SUPPORTED�TO�ENABLE�YOU�TO�ACHIEVE�/=JEAF9LGJ���STYLE�EFFECTS�
"ND
� OF�COURSE
� THEREjS��=DMP=�+9AFL�K�ACCLAIMED�ANIMATION� SYSTEM�
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5HIS�IS�THE�ESSENTIAL�BOOK�FOR�THE�BEGINNER�TO�"MIGA%04�� *T�EXPLAINS�STEP�BY�
STEP�EVERYTHING�FROM�THE�RUDIMENTS�OF�OPENING�A�4HELL� AND�COPYING�A�DISK�TO�THE�
ADVANCED�USE�OF�SCRIPTS�
."45&3*/(�".*("%04���70-6.&���#:�."3,�4.*%%:�� �#36$&�4.*5)�#00,4�
5HE�SECOND�VOLUME�IN�THE�.ASTERING�"MIGA%04�RANGE�WILL�RAPIDLY�BECOME�ONE�
OF�YOUR�MOST�VALUABLE�REFERENCE�WORKS�� *T�CONTAINS�AN�EXPLANATION�OF�EVERY�
SINGLE�"MIGA%04�COMMAND
�FROM�VERSION� ���� RIGHT�UP�TO�THE�NEW�VERSION�������
."45&3*/(�".*("�4:45&.�#:�1"6-�07&3""�� �#36$&�4.*5)�#00,4�
1AUL�0VERAA
� PROGRAMMING�EXPERT�AND�COMPUTER�JOURNALIST
�EXPLAINS�IN�DETAIL�
HOW�TO�MAKE�USE�OF�THE�"MIGAjS�OPERATING�SYSTEM�IN�YOUR�OWN�PROGRAMS�
-EARN� HOW�TO�CREATE�EFFICIENT
� OPERATING�SYSTEM�LEGAL� CODE�AND�TO�UTILISE�THE�FULL�
POWER�OF�*NTUITION�
."45&3*/(�".*("�13*/5&34�#:�30#*/�#6350/�� �#36$&�4.*5)�#00,4�
+UST�ABOUT�EVERYONE�HAS�PROBLEMS�WITH�PRINTERS�AND�THE�"MIGA��#UT�NOW
� NO�
MATTER�WHAT�YOUR�SET�UP�� �DOT�MATRIX
� BUBBLE�JE T�OR� LASER�� �YOUjLL� LEARN� HOW�TO�GET�
THE� HARDCOPY�RESULTS�YOU�WANT�WITH�(9KL=JAF?��EA?9�+JAFL=JK
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. INI�0FFICE�HAS�EVERYTHING�THE�UP�AND�COMING�ENTREPRENEUR�NEEDS�
TO�KEEP�AHEAD�IN�THE�BUSY�WORLD�OF�BUSINESS�� *T�INCLUDES�A�WORD�
PROCESSOR
�SPREADSHEET
�DATABASE
�GRAPH�PLOTTING�FACILITIES�AND�A�
COLLECTION�OF�DISK�UTILITIES
� ALL� PRESENTED�WITH�AN�ATTRACTIVE
�EASY�TO�
USE� INTERFACE�
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COMES�WITH��.B�OF�EXTRA�MEMORY
�TOO
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�� @ � OW NE RS �NOW �YOU�TOO�CAN�EXPLORE�THE�BENEFITS�O F�THE� *#.� I �$ " " � O N FTFT�"�.2-0�$-0����������� �?�KO�MA�M����������

��!%��-��!
��-�,#*.#)(6 6 6 6 6 6 6 6 6 6 6 *,#��� ),��,
$ 28� ,.2� \�� ��� � 2'$ 28 ,

�:AK:�L>I=�8DC;>9:C8:�
>CID�I=:�LDGA9�D;�
EGD<G6BB>C<�L>I=�
 JGDEG:HH� �$?QW� KMQ�

 6HN��BDH�RETAINS�ALL�THE�FEATURES�THAT�HAVE�MADE��(*-�HD�POPULAR�� �EASY�SUPPORT�FOR�GRAPHICS
�SOUND�AND�
SO�ON�� �BUT�MAKES�THE�TASK�OF�PROGRAMMING�SO�MUCH�EASIER�FOR�THE�BEGINNER�WITH�ON�LINE�HELP
�TUTORIALS�PLUS�
MUCH�MORE�
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".04�IS�ONE�OF�THE�BEST�IMPLEMENTATIONS�OF�
#ASIC�AVAILABLE�FOR�THE�"MIGA��8ITH� IT�
INCREDIBLE�VISUAL�AND�AUDIO�EFFECTS�ARE�
ACHIEVABLE��"ND�WHEN�USED� IN�CONJUNCTION�WITH�
THE�$OMPILER�AND�".04��%�THE�POSSIBILITIES�
ARE� LIMITLESS�
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".04�IS�ONE�OF�THE�BEST�
IMPLEMENTATIONS�OF�#ASIC�AVAILABLE�
FOR�THE�"MIGA��8ITH� IT
� USERS�CAN�
QUICKLY�CREATE�STUNNING�GRAPHICAL� AND�
AUDIO�EFFECTS�� *TjS� NO� SLOUCH�WHEN� IT�
COMES�TO�WRITING�SERIOUS� PROGRAMS
�
EITHER�

".04�$0.1*-&3
".04�PROGRAMS�ARE�PRETTY�FAST
�BUT�
IF�YOU�FEEL�THE�NEED�FOR�EVEN�MORE�
SPEED
�THEN�THE�".04�$OMPILER�IS�
FOR�YOU��:OUR�PROGRAMS�WILL� BECOME�
STAND�ALONE� APPLICATIONS
� INDEPENDENT�
OF�THE�".04� INTERPRETER�

)I4OFTjS�%EVPAC���IS�
PROBABLY�THE�MOST�
ADVANCED�ASSEMBLY�
LANGUAGE�PROGRAMMING�
SYSTEM�YOU�CAN�BUY�
FOR�YOUR�"MIGA��/OT�
ONLY�DOES� IT�COME�
WITH� A� FULLY�FEATURED�
ASSEMBLER�WITH�
MACRO�SUPPORT
�
BUT� IT�ALSO�
INCLUDES�
)I4OFTjS�EDITOR�
AND�DEBUGGING�
PROGRAM�(GF�E

$OMMODOREjS� HEADER�FILES�ARE�
SUPPLIED
� SO�YOU�CAN�CREATE�"MIGA�
APPLICATIONS� IMMEDIATELY�
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6SE�OF�*NTUITION
� THE�"MIGAjS�GRAPHICAL� INTERFACE
� IS�
ESSENTIAL�FOR�GIVING�YOUR�PROGRAMS�THAT�PROFESSIONAL� LOOK�
AND�MAINTAINING�COMPATIBILITY�ACROSS�DIFFERENT�VERSIONS�OF�
THE�OPERATING�SYSTEM��5HIS�BOOK�SHOWS�YOU� HOW
�WITH�
SECTIONS�ON�SCREENS�AND�WINDOWS
�COMMUNICATIONS
�MENUS
�
GADGETS�AND� REQUESTERS�
130(3".�%&4*(/�5&$)/*26&4�'03�5)&�".*("�#:�1"6-�
07&3""�� �,6."�16#-*$"5*0/4�
*F�YOUjVE�EVER�WRITTEN� REAMS�OF�CODE�ONLY�TO�FIND�THAT�IT�
DOESNjT �WORK�AND�YOU�CANjT�FIND�THE�BUGS
�THEN�THIS�BOOK�IS�
FOR�YOU�� *T�SHOWS�YOU� HOW�TO�DESIGN�YOUR�PROGRAMS�:=>GJ=�
TYPING�THEM� IN
�ENSURING�MORE� RELIABLE�AND�EFFICIENT�CODE��
."3,�4.*%%:j4�-*55-&�#-6&�803,#&/$)�����#00,�� �
,6."�16#-*$"5*0/4
.ARK�4MIDDY
� PROBABLY�ONE�OF� THE�MOST�KNOWLEDGEABLE�
8ORKBENCH�GURUS
�BRINGS�YOU�THIS�GUIDE�TO�THE�"MIGAjS�
OPERATING�SYSTEM��)ANDY�TIPS� INCLUDE� HOW�TO�MAKE�A�BOOT�
DISK
� HOW�TO�SET�UP�A� PRINTER�WITH� THE� RIGHT�DRIVER
� AND�HOW�TO�
CUSTOMISE�YOUR�STARTUP�SEQUENCE
�WITH� EXTENSIVE�EXAMPLES�
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"T�LAST�THEREjS�A�VERSION�OF�THIS�
POPULAR�PROGRAMMING�LANGUAGE�
FOR�THE�"MIGA��1ASCAL� IS�
POPULAR�THROUGHOUT�THE�
ACADEMIC�WORLD�FOR�ITS�CLARITY�
AND�PRECISION
� SO�MUCH�SO�
THAT� IT�HAS�BEEN�TAKEN� UP�
LARGE�PORTIONS�OF�THE�
COMMERCIAL� SECTOR�� 'IND�
OUT�WHY� IT�HAS�DONE�SO�
WELL�WITH� )I4OFTjS�
BLINDINGLY�FAST�VERSION

#A?@KH==<�+9K;9D
�"�
FULL� SET�OF�FILES� ARE� INCLUDED�FOR�
ACCESSING�THE�"MIGAjS�OPERATING�SY�
AS�WELL� AS�AN� INTEGRATED� EDITOR�AND�A�DEBUGGER�
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/# � "�( 
-OTUS�5URBO�$HALLENGE���FROM�(REMLIN�
(RAPHICS� TAKES� RACING� GAMES� TO� NEW�
DIMENSIONS�� 1ASS� THROUGH� HAZARDOUS�
TUNNELS�� TWIST� ALONG� LOG�STREWN� TRACKS��
SPEED� OVER� SAND� DRIFTS�� *TjS� AN� ACTION�
PACKED� TEST� OF� YOUR� SKILL� AND� SPEED� ��
$"/�:06�)"/%-&�*5�

%(- +�"' ++$-&$� $7"' -&$
*F� YOU� ALREADY� OWN� A� COPY� OF� -OTUS�
5URBO� $HALLENGE� �
� DONjT� WORRY�� :OU�
CAN� RETURN� THE� 'REE� COPY� FROM� YOUR�
NEW� MONITOR� AND
� FOR� JUST� _�
� 1HILIPS�
WILL� EXCHANGE� IT� FOR� k-OTUS� �� 5HE� 'INAL�
$HALLENGEl�� :OU� CAN� USE� THIS� NEW�
SOFTWARE� TO� DESIGN� AND� CREATE� YOUR�
VERY�OWN�RACING�CIRCUITS�

/# � �*(+ /$/$*)
8*/� "� %":� '03� �� "5� 5)&�
����� #3*5*4)� (3"/%� 13*9

*MAGINE�GRANDSTAND�SEATS�AT�THE�MOST�ACCLAIMED�
EVENT� IN� THE� 'ORMULA� 0NE� YEAR� �� 5HE� #RITISH�
(RAND� 1RIX�� 1HILIPS�WILL� FLY�YOU� AND� A�FRIEND� INTO�
4ILVERSTONE� AND� THEREjS� THE� CHANCE� TO� MEET� A�
FAMOUS� 'ORMULA� 0NE� PERSONALITY� AT� A� CELEBRITY�
RECEPTION�� *TjS� THEN�TIME�TO�TAKE�YOUR�GRANDSTAND�
SEATS� FOR� THE� MORNING�S� PRACTICE�� "� DELICIOUS� ��
COURSE� LUNCH�FOLLOWS��THEN� IT�S�BACK�TO�YOUR�SEATS�
FOR�THE�(RAND�1RIX�ITSELF�
*TjS�ALL�PART�OF�AN�EXCITING�FIRST�PRIZE�PACKAGE�IN�THE�
5URBO� $HALLENGE� $OMPETITION�� "ND
� IF� YOU� DONjT�
GET� THE� CHEQUERED� FLAG
� THERE� ARE� ��� RUNNER�UP�
PRIZES�OF�'ERRARI�5ESTAROSSA�REMOTE�CONTROL�CARS�

/# � (*)$/*-
n � ���� "& � ".+.41� ,.-(3.1
[ �.%%("( +� 4*� /1.#4"3
[ � �� 8$ 1� .-
2(3$� 6 11 -38
n �%1$$�� +.342� 341!. �
"' ++$-&$� � � 2.%36 1$

[ �1$2.+43(.-�����T���
[ �'.1(9.-3 +�%1$0�� ����*'V
n � ���II� #.3� /(3"'
[ �23$1$.�  4#(. � 2/$ *$12
[ �$ 1/'.-$� 2."*$3
[ � 33+
#(&(3 +� �� 1&!
 - +.& �
".,/43$1� (-/43� 2(&- +

[ �"5!2� 5(#$.� (-/43� 2(&- +
[ �# 1*� &+ 22� 2"1$$-
[ �&1$$-� 26(3"'� 3.�
2(,4+ 3$� ,.-.� #(2/+ 8

[ � ,(& �� 23�� /"� ".,/ 3(!+$
n �" !+$� 1$04(1$#
!))��'')6635-)6�&)03:

42(-&�  � 35�
4WITCH�TO�A�MONITOR�AND�

.  � 2#�/� 4*0T- � ($..$)"�
$;�NDJ�6G:�8JGG:CIAN�JH>C<�NDJG��B><6�DG�-.�
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6NFORTUNATELY
� BECAUSE�YOUR�57� IS� USED� TO� RECEIVING� INFERIOR� 6)'�
TRANSMISSIONS��FROM� THE� AIRWAVES
� IT� ONLY� HAS� A� 6)'� SOCKET�� 4O
�
YOUR�COMPUTER�HAS�TO�DOWNGRADE�ITS�HIGH�QUALITY�DIGITAL�3(#�	3ED
�
(REEN
� #LUE
� SIGNAL� TO� 6)'� TO� ENABLE� YOUR� 57�TO� RECEIVE� IT��
)OWEVER
� BECAUSE�YOUR�57�CAN� ONLY�DISPLAY�USING�3(#
� IT�HAS�TO�
CONVERT�THE�6)'�SIGNAL�BACK�TO�3(#�BEFORE� IT�CAN�PUT�A�PICTURE�ON�
THE�SCREEN��0F�COURSE
� EVERY�TIME�YOU�CONVERT� FROM�ONE�SIGNAL� TO�
ANOTHER
�THERE�IS�A�LOSS�OF�QUALITY�WHICH�MEANS�THAT�THE�FINAL�PICTURE�
ON�THE�57�IS�NOT�AS�GOOD�AS�THE�ORIGINAL�SIGNAL�FROM�YOUR�COMPUTER��
:OU�CAN�OVERCOME�THIS�WITH�A�MONITOR
�WHICH�HAS�AN�3(#�SOCKET
�
NOT� 6)'�� :OUR�COMPUTER�WILL� RECOGNISE� THIS
� AND� SEND� ITS� ORIGINAL�
3(#�SIGNAL� TO�THE�MONITOR�WHICH�WILL� DISPLAY�THE� IMAGE�DIRECTLY�TO�
THE�SCREEN�WITH�NO�LOSS�OF�QUALITY�
5HE� 1HILIPS� ����� IS� THE� BEST� SELLING� COLOUR� MONITOR� FOR� THE�
$OMMODORE�"MIGA�AND�"TARI� 45�� *DEAL� FOR�GAME�PLAYING
� IT� OFFERS�
EXCELLENT� COLOUR� GRAPHICS� AND� HAS� STEREO� AUDIO� SPEAKERS� FOR�
ENHANCED� STEREO� OUTPUT� FROM� THE� "MIGA� AND� 45�&�� 5HE�
PERFORMANCE�AND�RELIABILITY�OF�THE������IS�EXCEPTIONAL
�WHICH�IS�WHY�
WE�ARE�CONFIDENT�TO�OFFER����MONTHS�0/�4*5&�WARRANTY�WITH�EVERY�
1HILIPS� ����� MONITOR�� 1LUS
� EVERY� ����� FROM� 4ILICA� COMES� WITH�
'3&&�-OTUS�5URBO�$HALLENGE���SOFTWARE
�ALL�FOR�ONLY�_����INC�7"5�

, �*(( )� �.5
'OR� MAXIMUM� ENJOYMENT� OF� -OTUS�
5URBO�$HALLENGE��
� WE�ARE� PLEASED�
TO� RECOMMEND� THE� BEST� SELLING� ;IP�
4TIK� 4UPER� 1RO� +OYSTICK�� 5HE� ;IP�
4TIK� IS� PROBABLY� THE� BEST� JOYSTICK�
CURRENTLY� AVAILABLE� AND� THE� WORLDjS�
FASTEST� RAPID� FIRE�� "T� ONLY� _�����
� IT�
REPRESENTS�SUPERB�VALUE�FOR�MONEY�
n � %URABLE�STEEL�SHAFTED�HANDLE
n � ��MICROSWITCHES
d� )ANDHELD�TABLE�TOP
n � ��FIRE�BUTTONS
n � 5RIPLE�ACTION�AUTO�FIRE�
�� 4INGLE�SHOT

4HORT�RAP ID�BU RS T�
. EGAB LAST�C ON TINUOUS�F IRE � )

n � 3UBBER�SUCTION�CUPS
n � &XTRA�LONG�LEAD
n � �� YR�GjTEE�
�; *1 �45*,�130j
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_�����
.0"���2

��� ..*-$ . "LL�OF�THE�ACCESSORIES�BELOW�
ARE�SUITABLE�FOR�USE�WITH�THE�
1HILIPS������$OLOUR�.ONITOR
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���' ���Q����
:OU� W ILL� NEED� A� CABLE� TO � CONNECT� THE � 1HILIPS�
����� TO � YOU R� COMPUTER�� 5HESE� CABLES� ARE�
NORMALLY�_������EACH� BUT
� IF�YOU�BUY�ONE�FROM �
4ILICA� AT� THE � SAME� TIME� AS�YOU R�NEW�MONITOR
�
W E� W ILL� G IVE� YOU� A� _�� DISCOUNT� SO� YOU� PAY�
ON LY� _����� ��������� .AKE� SURE� YOU� ORDER� THE�
CORRECT�CABLE�FO R�YOUR�COMPUTER�

$"#������ �� 45�&�45&3&0�406/%�
$"#������ �� 45�'.�.0/0�406/%�
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-�0 � P� �

.$'$��� .4./ (.� *!! -� 4*0
n � %1$$ � . 5$1- (&'3 � #$+(5$18 �� 0N�ALL�HARDWARE�ORDERS�SHIPPED�IN�THE�6,�MAINLAND�
n � 3$"'- (" +� 24//.13 � '$+/+ (-$ �� 5EAM�OF�TECHNICAL�EXPERTS�AT�YOUR�SERVICE�
n � /1 ("$ � , 3"' �� 8E�NORMALLY�MATCH�COMPETITORS�ON�A�k4AME�PRODUCT���4AME�PRICEl�BASIS�
n � $23 !+ (2'$# � ��� 8$ 12 �� 1ROVEN�TRACK�RECORD�IN�PROFESSIONAL�COMPUTER�SALES�
n � Z��� , (+ + (. - � 341-.5$1 � WSEPD����OP=BB	�� 4OLID
�RELIABLE�AND�PROFITABLE�
n � !42 (-$22 �� �$#4" 3 (.- ���&.5$1-,$-3�� 7OLUME�DISCOUNTS�AVAILABLE��������������
n � 2'.61..,2 �� %EMONSTRATION�AND�TRAINING�FACILITIES�AT�OUR�-ONDON���4IDCUP�BRANCHES
�
2>� "��� %4++ � 23."* � 1 -&$ �� "LL�OF�YOUR�REQUIREMENTS�FROM�ONE�SUPPLIER�
F T � %1$$ � " 3 +.&4$2 �� 8ILL�BE�MAILED�TO�YOU�WITH�OFFERS���SOFTWARE�AND�PERIPHERAL�DETAILS
�
F T � / 8,$-3 �� .AJOR�CREDIT�CARDS
�CASH
�CHEQUE�OR�MONTHLY�TERMS�
# E FO RE � Y O U � D E C ID E � W H E N � TO � B U Y � Y O U R � N E W � M ON ITO R 
� W E � S U G G E S T� Y O U � TH IN K � V E R Y � C A RE FU LLY � A B O U T � 8 ) & 3 & �
Y O U � B U Y � IT�� $ O N S ID E R �W H A T� IT �W ILL� B E � LIK E � A �FE W �M O N TH S � A F TE R �Y O U � H A V E �M A D E �Y O U R �P U RC H A S E 
� W H E N �Y O U � M A Y �
RE Q U IRE � A D D IT IO N A L� P E R IP H E RA LS � A N D � S O F TW A RE 
� O R � H E LP � A N D � A D V IC E � W ITH � Y O U R � N E W � P U RC H A S E �� " N D 
� W ILL� TH E �
C OM P A N Y �Y O U � B U Y �F ROM � C O N TA C T�Y O U � W ITH � D E TA ILS � O F � N E W �P RO D U C TS  � " T �4 IL IC A � 4 Y S TEM S 
� W E � E N S U RE � TH A T � Y O U �
W ILL� H A V E � N O TH IN G � TO �W O R RY � A B O U T� � 8 E �H A V E � B E E N � E S TA B LIS H E D � FO R � A LM O S T� �� � Y E A RS �A N D 
� W ITH � O U R �U N R IV A LLE D �
E X P E R IE N C E � A N D �E X P E R TIS E 
� W E �C A N � N O W �C LA IM �TO �M E E T�O U R �C U S TOM E RS j� RE Q U IREM E N TS �W ITH �A N � U N D E RS TA N D IN G �
W H IC H � IS � S E C O N D � TO � N O N E �� # U T� D O N jT �JU S T �TA K E � O U R �W O RD � FO R � IT � � $ OM P LE TE � A N D � RE TU RN � TH E � C O U P O N � N O W �FO R �O U R �
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%IAGRAM���� �THE�DESIGN�HAS�THE�TWO�,ICKSTART�30.S�SANDWICHING�A�%*-�
SOCKET�IN�THE�MIDDLE��5HE�TWO�WIRES�ARE�USED�TO�SWITCH�BETWEEN�THEM

- UR�REQUEST�FOR�READERSj�
HARDWARE�PROJECTS� IN�
ISSUE����HAS�MET�WITH�
CONSIDERABLE� RESPONSE��

* T jS��B><6�-=DEE:>TH�JOB�TO�CATER�FOR�
ITS� READERS
�AND�WEjRE�HAPPY�TO �
OBLIGE�BY�STARTING�A�NEW�SERIES�
DETAILING�EXCITING�AND�USEFUL�
PROJECTS�YOU�CAN�BUILD�FOR�YOUR�
"MIGA�FOR�FAR�LESS�THAN�THE�COST�OF�
BUYING�THEIR�COMMERCIAL�
EQUIVALENTS�

%IAGRAM���� �THE�FOUR�KEY�PARTS�TO �
THE�PROJECT�� �THE�TWO�30.S
�THE�%*-�
SOCKET�AND�A�DOUBLE�POLE�SINGLE�
THROW�SWITCH

%IAGRAM���� �BEND�PIN�TEN�OF�BOTH�THE�
����,ICKSTART�CHIP�AND�THE�%*-�
SOCKET�THROUGH����DEGREES

5HE�SERIES�BEGINS�WITH� AN�
EXCELLENT�AND�CHEAP�30.�SWITCHER�
FROM�+OHN� ,ING�OF�#IRMINGHAM��
5HANKS�FOR�THE� SUBMISSION
� +OHN�� AS�
PROMISED�WEjLL� BE� SENDING�YOU�_���
FOR�YOUR�EFFORTS�

8ORKBENCH� �� IS� HERE�TO�STAY�
.OST�EVERYONE� IS� AGREED�THAT� IT�S �A�
VAST� IMPROVEMENT�OVER�VERSION� ���
�
AND�THE� RUSH�TO�UPGRADE� HAS�BEEN

PHENOMENAL��8ORKBENCH� �� REQUIRES�
THE� NEW�,ICKSTART��� 30.�TO� RUN�
CORRECTLY�AND
� SADLY
� THIS�HAS� CAUSED�
MANY�PEOPLE� PROBLEMS��"� LOT�OF�
SOFTWARE�WRITTEN�WITH� ,ICKSTART����� IN�
MIND�WILL� NOT�WORK�WITH� ,ICKSTART���
0F�COURSE
� SOFTWARE�WRITTEN� NOW� IS�
DONE�SO�WITH� COMPATIBILITY� IN�MIND
�
BUT�MANY�OF�US�STILL� HAVE� PLENTY�OF�
OTHERWISE�USEFUL� PROGRAMS�SITTING�
AROUND�COLLECTING�DUST�BECAUSE� IT�
WON�T�WORK�WITH� OUR�NEW�SET�UP�

"�SOLUTION� THAT�
MANY�THIRD�PARTY�
MANUFACTURERS� HAVE�COME�
UP�WITH� IS�THAT�O F�THE� 30.�
SWITCHER�� *T�DOES�EXACTLY�
AS� ITS� NAME�SUGGESTS��
ENABLES�THE� USER�TO�
CHOOSE�WHETHER�TO� RUN� THE�
COMPUTER�WITH�THE�
,ICKSTART�� ���OR�,ICKSTART
�� 30.��5HESE�BOARDS�
NORMALLY�SELL� FOR�
SOMEWHERE� IN� THE� REGION�
OF�_�� 
� BUT�+OHNjS� DESIGN
�
BY�CUTTING�OUT�COMMERCIAL�
OVERHEADS
� CAN� BE� BUILT�FOR�
UNDER�_� � 	ASSUMING
� OF�

COURSE
� THA T�YOU� ALREADY�HAVE� BOTH�
30.S
�

5HIS�MASSIVE� REDUCTION�OF�COST�
DOES� HAVE�A�NUMBER�OF�DRAWBACKS�

THAT� IT�S �ONLY�FA IR�TO�
WARN�YOU�ABOUT�
'IRSTLY
� YOU� CAN�ONLY�
SWITCH�BETWEEN� 30.S�
WHEN�THE�POWER� IS� OFF��
SECONDLY
�YOU�MAY�RUN�
INTO�DIFFICULTIES� IF�THERE�
ISN �T�ENOUGH� SPACE�
ABOVE�YOUR�,ICKSTART�
CHIP�	IF
� FOR�EXAMPLE
�
YOU� HAVE�AN� INTERNAL�
ACCELERATOR�FITTED� TO�

AN�"���
�� FINALLY
� A� LACK�OF�CARE�COULD�
RESULT� IN� DAMAGE�TO�YOUR�CHIPS�

2&#�0-+�,2'!�12-07
5HE�DESIGN� INVOLVES�SITTING�ONE�30.�
ON�TOP�OF�THE�OTHER
�WITH� A�CHIP�
SOCKET�SANDWICHED� BETWEEN�THE�TWO��
"�FA IR�AMOUNT�OF�PIN� SOLDERING� IS�
NECESSARY�TO�CARRY�TH IS�OUT�

"S� STANDARD
� EACH� 30.� HAS� A�
PIN�CALLED�$4�	FOR�$HIP�4ELECT
�WHICH�
TE LLS� IT�WHETHER�OR�NOT� ITS�SERVICES�WILL�
BE� REQUIRED�� &ACH� PIN�ON�ONE� 30.
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%IAGRAM���� �REMOVING�THE�CASE�FROM�AN�"�����'IRST�UNDO�THE�SCREWS�ON�THE�
UNDERSIDE
� UNPLUG�THE�KEYBOARD�AND�THEN� LIFT� IT �AND�THE�METAL�SHIELD�AWAY

%IAGRAM���� �"TTACH�A�WIRE�TO�PIN�TEN�OF�THE�����,ICKSTART�30.�CHIP��4IMILARLY�
ATTACH�A�WIRE�TO�PIN����OF�THE�%*-�SOCKET
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EG>8:�D;�6�EJ7A>8�9DB6>C�9>H@��":I�
I=6I�HDA9:G>C<�>GDC�L6GB:9�JE�
6C9�G:69�DC�̂ ^^^
CHIP�WILL� BE�SOLDERED�TO� ITS� EQUIVALENT�
ON� THE�OTHER
� EXCEPT�FOR�THE�TWO�$4�
PINS�WHICH�WILL� BE� LEFT�FREE� TO�ALLOW�US�
TO �CHOOSE�WHICH�30.�TO�USE�

#Y�SETTING�THIS� PIN�ON�THE�
,ICKSTART���CHIP� i LOWj 
� AND�THE�
EQUIVALENT�PIN�ON� THE� ,ICKSTART����

CHIP� iHIGHj 
� THE�,ICKSTART��� CHIP�WILL�
BE�SELECTED��5HE� REVERSE� IS�TRUE� FOR�
SELECTING�THE� ����CHIP�� *TjS� POSSIBLE�
TO �DAMAGE�THE�30.S� IF�BOTH�$4�
SIGNALS�ARE� THE�SAME
� SO�THE� SWITCH�
IS�WIRED� IN� SUCH�A�WAY�AS� TO�MAKE�
THIS� IMPOSSIBLE�

' /�.�� ���- !0'�*0/�/# - 
+UST�A�FEW�WORDS�OF�WARNING�BEFORE�YOU�EMBARK�ON�YOUR�VOYAGE�OF�ELECTRONIC�
DISCOVERY�
n� %ISCONNECT�YOUR�MACHINE�FROM�THE�MAINS�THROUGHOUT�THIS�PROJECT�
n��B><6�-=DEE:G�ACCEPTS�NO� RESPONSIBILITY�WHATSOEVER�FOR�DAMAGE�CAUSED�BY�
YOU�TO�YOUR�MACHINE�AS�A�RESULT�OF�FOLLOWING�THESE�INSTRUCTIONS�
n� #UILDING�THIS�PROJECT�REQUIRES�YOU�TO� REMOVE�THE�LID�OF�YOUR�"MIGA��%OING�SO�
WILL�VOID�YOUR�WARRANTY
�SO�PROCEED�WITH�CAUTION�
n� 30.�CHIPS�ARE�STATIC�SENSITIVE
�SO�BE�SURE�TO �CORRECTLY�EARTH�YOURSELF�
BEFORE�TOUCHING�THEM�
n� 30.�CHIPS�ARE�HEAT�SENSITIVE
�SO�EXERCISE�EXTREME�CARE�WHEN�SOLDERING��
%ON�T�LE T�THE�SOLDERING�IRON�TOUCH�THE�30.�PINS�FOR�MORE�THAN�THREE�SECONDS�

".*("�4)011&3�n �*446&����n �%&$&.#&3� ����� \ ��
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%IAGRAM���� �MOUNT�THE�%�-�SOCKET�ON�TOP�OF�THE�����CHIP
�MATCHING�THEM�PIN�
FOR�PIN��0NCE�THEY�ALL�CONTACT�WELL
�SOLDER�THEM�TOGETHER

%IAGRAM���� �/OW�SOLDER�WIRE�$�ON�TO�THE�PINS�ALREADY�JOINED�AT�PIN�����5HIS�IS�
THE�SOURCE�OF�THE�iHIGHj�SIGNAL

-/"-�/�1&,+
8IRES�NEED�TO�BE�CONNECTED�TO�THE�
$4�PIN�OF�BOTH�CHIPS��5HIS� IS�PIN� ����
#EFORE�YOU�BEGIN� SOLDERING
� IT� IS�
NECESSARY�TO�BEND�A�COUPLE�OF�PINS�
TO�MAKE�THEM�ACCESSIBLE�� 1IN� ���
	THE�TENTH�PIN�WHEN�COUNTING�
ANTICLOCKWISE�FROM�THE�DOT�ON�THE�
CHIP
�ON�THE� ,ICKSTART�����CHIP�MUST�
BE�BENT�THROUGH�NINETY�DEGREES�SO�
THAT�IT�FACES�DIRECTLY�AWAY�FROM�THE�
CHIP� ITSELF�� #E�SURE�NOT�TO�SNAP�THE�
PIN�

*N� A�SIMILAR�MANNER
� PIN� ���ON

 �!

0,)!"/��0,)!"/
$UT�FOUR�WIRES� LONG�ENOUGH�TO� REACH�
FROM�THE�,ICKSTART�CHIP�TO�WHEREVER�
YOU� INTEND�TO�MOUNT�THE�SWITCH�
	PREFERABLY�WHERE� IT jS�UNLIKELY�TO�BE�
THROWN�BY�MISTAKE
��8EjLL�DENOTE�THE�
WIRES�AS�"
�#
�$�AND�%�

THAN�THREE�SECONDS�
/OW�SOLDER�WIRE�$�ON�TO�THE� PINS�

ALREADY�JOINED�AT�PIN����� 	3EMEMBER�
THAT�THE� PINS�ARE�NUMBER�
ANTICLOCKWISE�FROM�THE�DOT�ON�THE�
30.�CHIPjS�TOP�
�5HIS�WILL� BE�THE�
SOURCE�OF�THE� iHIGH�� SIGNAL�

4OLDER�THE�WIRES�TO�THE�DOUBLE

+�/","('��������&" �,
5HOSE�OF�YOU�WHO�OWN�REVISION���OR���"MIGA����S�WILL�HAVE�ALREADY�HAD�TO�
INSTALL�A�JUMPER�BETWEEN�PINS���AND����WHEN�INSTALLING�THE�,ICKSTART���30.��
5HIS�JUMPER�CAN�BE�LEFT� IN�PLACE�WITH�THIS�SWITCH
�SINCE�,ICKSTART�����WORKS�
PERFECTLY�WELL�WITH�IT�

4OLDER�"�TO�THE�BENT�PIN�OF�THE�
,ICKSTART�����CHIP�� 4OLDER�#�TO�THE�
BENT�PIN�OF�THE�%*-�SOCKET��$OVER�
THEM�WITH� SOME�SORT�OF�INSULATION�TO�
GUARD�AGAINST�SHORT�CIRCUITS�

/EXT�THE�%*-�SOCKET�MUST�BE�
PLACED�PIN�FOR�PIN�ON�TOP�OF�THE�
,ICKSTART�����30.��0NCE�YOU�ARE�
SATISFIED�THAT�ALL�PINS� ARE� IN�GOOD�
CONTACT�	ASIDE�FROM�THE�TWO�$4�PINS

�
SOLDER�THEM�TOGETHER�CAREFULLY��
.AXIMUM�CONTACT�TIME�WITH�THE�
SOLDERING� IRON�SHOULD�BE�NO�MORE

6,2/�!&6�-�/10�)&01
5O�COMPLETE�THE�PROJECT
�YOU�WILL�NEED�THE�FOLLOWING�ITEMS�
n�"�SOLDERING�IRON
�SOME�SOLDER
�AND�SOMETHING�TO�HOLD�COMPONENTS�WHILE�
YOU�ARE�WORKING�ON�THEM�
n�"�PAIR�OF�THIN�TIPPED�PLIERS�AND�A�1HILIPS�HEAD�SCREWDRIVER�
n�"�,ICKSTART�����30.�AND�A�,ICKSTART�����30.�
n�"����PIN�%*-�	%UAL�*N�-INE
�CHIP�SOCKET�
n� "BOUT�ONE�METRE�OF�WIRE�	THIN�SOLID�CORE�WIRE�IS�THE�BEST�FOR�THIS
�
n�"�%145�	%OUBLE�1OLE
�4INGLE�5HROW
�SWITCH�

POLE�SINGLE�THROUGH�SWITCH� AS�SHOWN�
IN�DIAGRAM���� /OTICE�HOW�WIRES�#�AND�
$�CONNECT�THE�OPPOSITE�WAY�AROUND�
ON�THE�OTHER�SIDE�OF�THE�SWITCH�

8IRE�%�CAN�BE�BENT�INTO�THE�PIN�
���HOLE�OF�THE� ,ICKSTART�SOCKET�ON�
THE�MOTHERBOARD�TO� PROVIDE�A� iLOWj�
SIGNAL�FOR�THE�SWITCH�

/OW�YOU�MUST�FIT�THE�SWITCH�TO�
THE�CASING�� *NSERT�THE�,ICKSTART���
CHIP� INTO�THE�%*-�SOCKET�AND�MOUNT�
THE�WHOLE�ASSEMBLY� INTO�THE�
,ICKSTART�SOCKET�ON�THE�"MIGA�S�
MOTHERBOARD�� 'INALLY
� PUT�YOUR�"MIGA�
BACK�TOGETHER�

"ND�THATjS� IT�� �JOB�DONE��:OU�
SHOULD�NOW�FIND�THAT�YOUR�"MIGA� IS�
COMPATIBLE�WITH�JUST�ABOUT�ANY�PIECE�
OF�SOFTWARE�� /OTE�THOUGH�THAT�SOME�
PROGRAMS�� �NOTABLY�SOME�GAMES�� �
WILL� STILL� FAIL� TO�WORK��5HIS� IS� NOT�A�
PROBLEM�WITH� ,ICKSTART�BUT�FROM�BADLY�
WRITTEN�PROGRAMS�EXPECTING�TO�FIND� A�
PARTICULAR�AMOUNT�OF�$HIP�3".�AND�
BECOMING�CONFUSED��"SIDE�FROM�
THESE�MALCONTENTS
� EVERYTHING�WILL� BE�
FINE�

%IAGRAM���� �JOIN�THE�WIRES�TO�THE�
SWITCH��/OTE�THAT�#�AND�$�CONNECT�THE�
OPPOSITE�WAY�ON�THE�SWITCHjS�OTHER�SIDE

THE�%*-�SOCKET�SHOULD� ALSO�BE�BENT��
%O�FGL�BEND�ANY�PINS�ON�THE�
,ICKSTART���CHIP�

5HE�NEXT�STEP� IS�TO�OPEN�THE�
CASE�OF�YOUR�MACHINE�� 0PENING�UP�AN�
"�����"����� IS�A�SIMPLE�MATTER�OF�
REMOVING�SCREWS� AT�THE�SIDE�AND�
BACK�OF�THE�CASE�AND� LIFTING�AWAY�THE�
TOP�

5HE�CASE�OF�THE�"���� IS�A�
SLIGHTLY�MORE�COMPLEX�ONE�� #EAR�IN�
MIND�THAT�OPENING�THE�CASE�OF�AN�
"����WILL�VOID� ITS�WARRANTY�

5O�DO�SO
� UNDO�THE�SCREWS�ON�
THE�CASES�UNDERSIDE� 	SHOWN�WITH�
BLACK�ARROWS� IN�THE� LEFT�MOST�PICTURE�
OF�DIAGRAM��
��5HEN�TURN� THE�MACHINE�
THE� RIGHT�WAY�UP�AND� LEVER�THE�TWO�
CASING�CLIPS�	SHOWN�BY�THE�WHITE�
ARROWS� IN�THE�MIDDLE� PICTURE�OF�
DIAGRAM��
�

/OW� LIFT�OFF�THE�CASING�TOP�TO�
REVEAL� THE�KEYBOARD�AND�METAL�
SHIELD�� 6NPLUG�THE� KEYBOARD�� /EXT�
REMOVE�THE�SHIELD�SCREWS� 	SHOWN�BY�
THE�BLACK�ARROWS� IN�THE�DIAGRAM
�AND�
UNBEND�THE�SHIELD� RETAINERS�� 5AKE�
AWAY�THE�SHIELD�AND�YOUjLL� BE�ABLE�TO�
SEE�THE�,ICKSTART�CHIP� 	WHICH� IS�
SHOWN�BY�THE�BLACK�ARROW� IN�THE�THIRD�
PICTURE�OF�DIAGRAM��
�

%IAGRAM���� �WIRE�%�IS�BENT�INTO�THE�PIN����HOLE�IN�THE�"MIGAjS�,ICKSTART�
SOCKET
�THEN�THE�WHOLE�ASSEMBLY�CAN�BE�FITTED�IN

0"+!�20�6,2/� !&6�-/,'" 10
*F�YOU�VE�DESIGNED�A�HARDWARE�PROJECT
�SEND�US�DETAILS�	AS�AN�"4$**�FILE�ON�
DISK�AND�WITH�A�PRINTED�COPY
�ALONG�WITH�CLEAR�DIAGRAMS�AND�PHOTOGRAPHS�
AND�YOU�COULD�EARN�YOURSELF�_����0NLY�BUILT�AND�TESTED�PROJECTS�WILL�BE�
CONSIDERED��4END�THEM�TO��%*:�)ARDWARE�1ROJECTS
�"MIGA�4HOPPER
�'UTURE�
1UBLISHING
����.ONMOUTH�4TREET
�#ATH
�#"���#8
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���. B����������������������������������������������������������������������������������������������������������������_�������

.*%*� *N TE RFA CE �CONNECTS�TO �SERIA L�P O R T���������������������������������������������������������������� _� �����
7 IRU S �1 RO TE C TO R �FITS �TO �LAST�DRIVE�IN�SYSTEM 
�PRO TECTNG�ALL�D R IV E S �������������� �_� ����
7*% *��� �"M IG A �V IDEO�D IG ITISER�PACKAGE�INC��7 *% *�$ H ROM E�������������������������� _ � ������
"M IG A �����% U S T�$ O V E R ������������������������������������������������������������������������������������������ _� ����
"M IG A �����% U S T�$ O V E R ����������������������������������������������������������������������������������������� �_� ����

'IXED�RATE�REPAIR�SERVICE
� INCLUDES�DISK�DRIVE�FAULTS����������� _�������
�-(&2(� '0/3&'3�42 � 0/ � �	�� �

�

�

1LEASE�NOTE�THAT�WE� RESERVE�THE� RIGHT�TO� REFUSE�ANY�
MACHINE�WHICH� IS�BEYOND�ECONOMIC�REPAIR

3 & 1 - " $ & . & / 5 � 1 0 8 & 3 � 4 6 1 1 - *& 4

Q������� BD9BK:?D�1�/�DE LIVE RY ���CAB LE

1HILIPS�$.�����.K�LL�.ONITOR�	(ENUINE�6,�VERSION


INCLUDES�CABLE
� �� :EAR�ON�SITE�MAINTENANCE
AND�i-OTUS�&SPRIT�5URBO��j�GAME������������������������������������� ��_������

(ENUINE�$OMMODORE�"MIGA�"����
TYPE�REPLACEMENT�1OWER�4UPPLY�
6NIT��(OOD�QUALITY�iSWITCH�MODEj�

TYPE��4UPER�LOW�PRICE�

*)'4�Q�����
3EPLACEMENT�1OWER�4UPPLY�FO R�"����)ARD�% ISK ���������_������

� � �� � # 6 2 # 0 , � * � $ * - . . 7 � " 0 '4 # 1
".";*/(�-08 �13 *$& �

S � � �� �
IN C LUD ING �7"5���DE LIVE RY

n �7ERY�QUIET
n �4LIMLINE�DESIGN
n �4UITS�ANY�"MIGA
n �$OOLING�VENTS
n �4LEEK
�HIGH�QUALITY�
METAL�CASING

n �2UALITY�$ITIZEN�4ONY�DRIVE�
MECHANISM

n �&NABLE���%ISABLE�SWITCH
n �'ULL����,�'ORMATTED�$APACITY
n � -ONG�REACH�CONNECTION�CABLE
n �5HROUGHPORT�FACILITY�FOR�
ADDITION�OF�FURTHER�DRIVES

1$/+ "$,$-3� � � � �
(- 3$1- + � � �� � �

#1(5$� * (3

'ULLY�COMPATIBLE
�WITH���.B�
UNFORMATTED�CAPACITY��

4TRAIGHTFORWARD�INSTALLATION�
PROCEDURE��,IT�INCLUDES�FULL�

FITTING�INSTRUCTIONS�

*)'4
Q�����
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1%&0�*,+1%��#,/*�11&+$�6,2/� �-/,$/�*0
#=J=�K�9�F=9L�M LADALQ �O JALL= F �AF���
LG �L9C= �9F Q ���KGMJ;=�;G<=�9F< �
AF<=FL�AL �O AL@ �9�MK=J�KH=;A>A=<�L9: �
O A< L@ ��-=E=E:=J��O = �H 9Q�X�� �
>G J�9 FQ �HJG?J9EK�O =�HM:DAK@

- ETE�-OCKWOODjS�PROGRAM�
SHOULD�FIND�FAVOUR�AMONG�
$�CODERS��$ALLED�4$"/�
	FOR�4OURCE�$ODE�

"/ALYSER

� IT�WILL� INDENT�ANY�$�
SOURCE�FILE�IT� IS�PRESENTED�WITH�
USING�A�USER�SPECIFIED�TAB�WIDTH��
*TjS�IDEAL�FOR�MAKING�PROGRAMS�THAT�
HAVE�NESTED�LOOPS
�SWITCH�
STATEMENTS�AND�DECISIONS�EASIER�TO�
READ��"ND�THAT
�OF�COURSE
�MEANS�
THAT�IT�WILL�BE�EASIER�TO�TRACK�DOWN�
BUGS�IN�THEM�

5HE�PROGRAM� IS�WRITTEN� IN�$
� AND�
SHOULD� BE�COMPATIBLE�WITH�ANY�$�
COMPILER�AND�"MIGA�� *T�IS� RUN�FROM�
THE�4HELL� OR�$-*� BY�TYPING�4$"/�
FOLLOWED�BY�THE� NAME�OF�THE�FILE�TO�
BE�OPERATED�ON��5HE�RESULT�� �
FORMATTED�TO�A�DEFAULT�OF�THREE�
SPACES�� �WILL� BE�SAVED�WITH�A� i �SEAj

EXTENSION��5HE�NAME�OF�THE�OUTPUT�
FILE�AND�TAB�WIDTH�CAN�BE�CHANGED�
USING�OPTIONAL� ARGUMENTS� IN�THE�
FOLLOWING�MANNER�

3#!.�FK=CFIB�LRQ=CFIB��Q>?

WHERE� iTAB�� REPRESENTS�A� NUMBER�
AND� iOUT@FILEj� IS�THE�NAME�THE�
OUTPUT�FILE� IS�TO�BE�GIVEN�

'OR�EXAMPLE
�TO�FORMAT�A�FILE

CALLED� iMANDEL�Cj�WITH� A�TAB�SPACING�
OF���CHARACTERS
� AND�HAVE�THE� RESULT�
SENT�TO� A�THE�FILE� �MANDEL@PRETTY�C=�
YOU�WOULD� SIMPLY�ENTER�

3#!.�J>KABI�@�J>KABI=*�

MOBQQV�@���

.ANY�THANKS
�1ETE
� FOR�YOUR�
ENTRY��"S� HAPPENS�TO�ALL� THOSE� LUCKY�
SOULS�WHO�GET�THEIR�PROGRAMS

PUBLISHED� IN�THE� -ISTINGS� PAGES
�
YOUjLL� SOON� BE� RECEIVING�_���

8EjRE� INTERESTED� IN� SUBMISSIONS�
FOR�ANY�APPLICATION� IN�ANY�LANGUAGE
�
BUT�WE�CAN�T�PRINT�PROGRAMS�THAT�RELY�
ON�BINARY�FILES�

1OP�YOUR�PROGRAM�ON�AN�
"MIGA%04�DISK�	ALONG�WITH�SOURCE�
CODE� IF�IT� IS�COMPILED� OR�ASSEMBLED

�
INCLUDE�A�WRITTEN�DESCRIPTION�AND�
SEND� IT�ALL�TO�

-ISTINGS
�EA?9�.@GHH=J�
'UTURE�1UBLISHING�
���.ONMOUTH�4TREET�
#ATH
#"���#8

*NCLUDE�AN�4"&� IF�YOU�WANT�YOUR�DISK�
TO�BE� RETURNED��$%

��� 3#!.�QEB�3LRO@B�#LAB�!.>IVPBO�

	@
�����0BQB�,L@HTLLA� ��

���4EFP�SBOPFLK�@LJMFIBA������������

�FK@IRAB��PQAFL�E�

�ABCFKB�-!8����

�ABCFKB�%/,����

�ABCFKB�"/.��;U�?����J�

�ABCFKB�"/&&��;U�?���J��

J>FK�	>OD@
�>ODS
� ARGC�AND�ARGV�ARE�USED�TO�
FKQ�>OD@�� PASS�ARGUMENTS�FROM�THE
@E>O��>ODS�:�<�� $-*�TO�THE�PROGRAM�ITSELF�
[

'IRST�THE�PROGRAM�DECLARES�ALL�OF�THE�VARIABLES�IT�
NEEDS�TO�USE
@E>O�CFIBK>JB:-!8<
ABPQK>JB:-!8<
*�

QJMABPQ:��<
TLOA:-!8<
@LMV:��<
�*�

QJM
QJM���� �
CLI�

&),%��FKC
�LRQC��

PELOQ�C
F
FDKLOB=OBQ��
DLQ��
*�

CFOPQ
FK=NRLQBP��
FK=PQOFKD��
�FK=*�

@LJJBKQ��
I>PQ��
QBPQBA=TLOA��
IBKDQE���

FKQ�FKABKQ��
PFKDIB��
TFAQE��
*�

FDKLOB���

MOFKQC	�;K�P3�PLRO@B��P#�PLAB�*�

�P!.�P>IVPBO� �
"/.
"/&&
"/.
"/&&
*�

"/.
"/&&
�

MOFKQC	�	@
�����0BQB��*BQJ>K��*�

,L@HTLLA;K;K�
�

���3LOQ�LRQ�M>O>JBQBOP��������

>OD@[��

>ODS���

FC	�>OD@� ))� �PQO@JM	� �
�>ODS



*F�THE�USER�HAS�TYPED�A�� j�AS�AN�ARGUMENT
�THEN�
A�LIST�OF�THE�EXPECTED�ARGUMENTS�IS�GIVEN

MRQP	�5PB�� 3#!.��PLRO@B��*�

:ABPQFK>QFLK<� :�Q>?�TFAQE<�
��

BUFQ	�
�

�

5HE�ARGUMENTS�SUPPLIED�FROM�THE�4HELL�
COMMAND�LINE�ARE�PROCESSED�ONE�BY�ONE��5HE�
FIRST�IS�THE�NAME�OF�THE�FILE�TO�BE�FORMATTED��5HE�
PROGRAM�ALSO�USES�THIS�NAME�WITH�THE�SUFFIX�OF�
iS C L j�AS�A�TEMPORARY�FILE

J KI :G P � = @C< E 8D < 
� 8 I > M � ��
J K I : G P �KD G;<JK
 � 8 I> M ���
J K I : 8 K � KD G ; < J K 
� � J : C � � ��
8I>:U��
8I>M		�
FC	>OD@�����>ODS:�<��������


[
PQO@MV	ABPQK>JB
�>ODS
�

>OD@��

>ODS���

�
BIPB

[
PQO@MV	ABPQK>JB
CFIBK>JB
��

PQO@>Q	ABPQK>JB
��PB>�
�

�
FC	>OD@���

�>ODS:�<�����


[
PQO@MV	@LMV
��>ODS
���

F�TFAQE����

TEFIB	@LMV:��F<


[
TFAQE������

TFAQE��@LMV:F<����

�

5HE�SOURCE�AND�TEMP�FILES�ARE�NOW�OPENED
� READY�
TO�BE�PROCESSED
FC	�	FKC�CLMBK	CFIBK>JB
�O?�




[
MRQP	�3LRO@B�CFIB�KLQ�CLRKA��
��

BUFQ	�
�

]
FC	�	LRQC�CLMBK	QJMABPQ
�T?�




[
MRQP	�#LRIA�KLQ�LMBK�QBJM�CFIB���*�

>?LOQBA��
��

BUFQ	�
�

]
MOFKQC	�4>?�TFAQE��P�A�P;K�
*�

"/.
TFAQE
�"/&&
��

5HE�FILE�IS�ACTUALLY�PROCESSED�TWICE�� �THIS�IS�THE�
FIRST�TIME�THROUGH���
MOFKQC	�0OBMOL@BPPFKD��P�P�P;K�
*�

"/.
CFIBK>JB
"/&&
��

TEFIB		QJM�DBQ@	FKC

��%/&


[
CFOPQ���

FC	�DLQ����QJM��������QJM���


[
CFOPQ�DLQ�I�

]
FC	DLQ


[
FC	�QBPQBA=TLOA


[

*F�THE�NEXT�CHARACTER�READ�FROM�THE�FILE�IS�ALPHAd
NUMERIC
�THEN�IT�IS�ADDED�TO�THE�STRING�iWORDj

FC	QJM���>�����QJM���W�
�

TLOA:IBKDQE��<�QJM��

BIPB

*F�A� � � j�HAS�BEEN�
ENTERED�AS�AN�
ARGUMENT
�THEN�THE�
FOLLOWING�
CHARACTERS�ARE�
CONVERTED�INTO�THE�
NUMBER�OF�SPACES�
TO�BE�USED�AS�A�TAB

*� ".*("�4)011&3�n �*446&����n �%&$&.#&3�����
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0THERWISE�THE�STRING�IS�TERMINATED�WITH�A� i� j
[
OHK=6E>G@MA��8����

M>LM>=9OHK=�E��

B?��B@GHK>	

[
B?���LMK<KKI�OHK=��BGM�	� ''(�

�LMK<FI�OHK=��=HN;E>�	� '�'(�

�LMK<FI��OHK=��<A:K�	� '�'(�

�LMK<FI��OHK=��EHG@�	� RR(�

�LMK<FI�OHK=��K>@BLM>K�	� '�'(�

�LMK<FI�OHK=��NGLB@G>=�	� ''(�

�LMK<FI�OHK=��LAHKM�	� ''(�

�LMK<FI�OHK=��LMKN<M�	� ''(�

�LMK<FI�OHK=��?EH:M�	� ''(�

�LMK<FI�OHK=��NGBHG�		(�

[
B@GHK>�E��

?INM<�E�HNM?	�

]
]

]
]
B?�MFI����	�

E>G@MA�M>LM>=9OHK=����

B?����BG99JNHM>L���� �BG9LMKBG@	

[
B?��BG9<HFF>GM	

[

B?�E:LM������ ���MFI���
�	�

BG�<HFF>GM���

]
>EL>

*F
�ON�THE�OTHER�HAND
�AN�ASTERISK�IS�FOLLOWED�BY�A�
SLASH
�THEN�A�COMMENT�HAS�COME�TO�AN�END

[
B?�E:LM���
�� ���MFI�����	�

BG9<HFF>GM���

]
]
B?���BG9<HFF>GM	

[
B?��BG9JNHM>L����MFI����	�

BG9LMKBG@���BG9LMKBG@	��

B?�MFI������� �BG9LMKBG@	�

BG9JNHM>L�����BG99JNHM>L	��

]
B?�MFI����	�

@HM�M>LM>=9OHK=�E>G@MA����

B?��BG�JNHM>L���� �BG�LMKBG@����(�

�BG�<HFF>GM����MFI�����	

[
B?�B@GHK>	�

?INM<���HNM?	��

B@GHK>�M>LM>=9OHK=�E>G@MA���

]
B?�BG9JNHM>L� '�'� BG9LMKBG@� '�'� (�

BG99<HFF>GM� '�'� B@GHK>	�

?INM<�MFI�HNM?	��

>EL>�

[
LOBM<A�MFI	

[
<:L>��Q�	�

[
?�INM�<��MFI��HNM�?	���

?INM<����HNM?	��

B@GHK>9K>M����

@HM����

;K>:D�

�
<:L>��S�	�

[
B?��?BKLM	�

?INM<����HNM?	��

?INM<��MBMV��HNM?	��

?INM<����HNM?	��

B@GHK>9K>M�E��

@HM����

;K>:D�

]
<:L>���	�

[
B?��B@GHK>9K>M	�

?INM<����HNM?	��

B@GHK>9K>M�@HM����

;K>:D�

]
=>?:NEM�

[
?INM<�MFI�HNM?	��

B@GHK>9K>M���

]
]

�
]
E:LM�MFI�

�

5HE�FIRST�PASS�IS�COMPLETE��#OTH�THE�INPUT�AND�
OUTPUT�FILES�MUST�NOW�BE�CLOSED��5HE�PREVIOUS�
OUTPUT�FILE�WILL�NOW�BE�OPENED�FOR�INPUT
�WHILE�
THE�FINAL�DESTINATION�FILE�WILL�BE�OPENED�FOR�
OUTPUT

?<EHL>�BG?	��

?<EHL>�HNM?	�

/OW�FOR�THE�SECOND�PASS�THROUGH�� �THIS�TIME�
TAKING�INPUT�FROM�THE�PREVIOUSLY�CREATED�
TEMPORARY�FILE�AND�SENDING�RESULTS�TO�THE�FINAL�
OUTPUT�FILE

B@GHK>���

BG?�?HI>G�MFI=>LM��K;�	�

B?���HNM?�?HI>G�=>LMG:F>��O;�			

8E�CAN�ONLY�PROCEED� IF�THE�DESTINATION�FILE�CAN�
BE�OPENED
[
INML��!HNE=�GHM�HI>G�=>LMBG:MBHG�?BE>�


�:;HKM>=��	��

>PBM��	�

]
IKBGM?��3KBMBG@��L�L�L7G��(�

 -,�=>LMG:F>� -$$	��

OABE>�'?>H?�BG?		

[
?HE�MFI�@>M<�BG?	��

B?��B@GHK>	

[
5HE�FOLLOWING�SEGMENT�CHECKS�FOR�AN�OPEN�OR�
CLOSED�BRACE�� *F�ONE�IS�FOUND
�THE�VARIABLE�
GOVERNING�THE�NUMBER�OF�TABS�TO�BE�EMPLOYED�IS�
MODIFIED�ACCORDINGLY

B?�LBG@E>����MFI� ���Q�	�

BG=>GM����

B?�MFI���S�	�

BG=>GMT�

]
B?�MFI���	�

B@GHK>����

B?�?HE�����	�

[

?HK�?�E�� ?��BG=>GM
OB=MA�� ?��	�

?INM<����HNM?	�

]
B?�MFI� ��#-*	

[
B?��MFI��	�

?INM<�MFI�HNM?	��

B?�MFI�����	�

MFI��MFI��

>EL>�

MFI���� ���

OABE>� ��MFI�@>M<�BG?		��#-*����(�

MFI��#-$	

[
B?�MFI��E	�

B@GHK>�E��

B?�MFI���	�

B@GHK>����

B?�MFI��������MFI��	�

MFI��MGV���

B?�MFI��	�

?INM<�MFI�HNM?	�

]
B?�B@GHK>	�

LBG@E>����

>EL>�

[
B?�MFI����Q�	

[
LBG@E>���

BG=>GM���

�
B?�LBG@E>	

[� ��

LBG@E>����

BG=>GMT�

]
B?��MFI����	�� RR� MFI����>�� '�'� (�

MFI������	� ���?HE������ ���BG=>GM���	�

LBG@E>�E��

B?��MBKI����S�	�

BG=>GMT�

]
]
B?�MFI���#-$	�

?INM<��7G��HNM?	�

�
"LL�THE�PROCESSING�HAS�BEEN�DONE
�SO�NOW�ALL�
THAT�REMAINS�IS�TO�CLOSE�BOTH�THE�INPUT�AND�
OUTPUT�FILES

?<EHL>�BG?	���

?<EHL>�HNM?	�

]

$HECK�TO�SEE�IF�THE�STRING�IN� iWORDj�CORRESPONDS�
TO �A�VARIABLE�DECLARATION

*F�THE�PREVIOUSLY�CHECKED�CHARACTER�WAS�A�SLASH�
AND�THE�CURRENT�ONE�IS�AN�ASTERISK
� THEN�WHAT�
FOLLOWS�IS�PART�OF�A�COMMENT�AND�SHOULD�NOT�BE�
FORMATTED

/OW�WE�CONVERT�THE�NUMBER�OF�TABS�TO�ACTUAL�
SPACES� IN�THE�OUTPUT�FILE��5HE�NUMBER�OF�SPACES�
TO�BE�USED� IS�OBTAINED�BY�MULTIPLYING�THE� iINDENTj�
VARIABLE�BY�kWIDTHj
�WHICH�HOLDS�THE�USER��
SPECIFIED�TAB�WIDTH�

".*("�4)011&3�n �*446&����n �%&$&.#&3� ����� ���
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&NQUIRIES�AND� CREDIT�CARD� ORDERS� PLEASE�
5EL�� ���� ���� ���� � 'AX�� ���� ���� �����
1LEASE� PHONE�WITH� ENQUIRIES� BETWEEN�
�����AM � AND� � ���PM �.ON� TO� 'RI�
&NQUIRIES� CANNOT� BE� TAKEN� BY�POST�

'OR�MAIL�ORDER�PLEASE�SEND�DESCRIPTION�OF�GOODS�AND�CHEQUE�10�TO�

S B � % 0
_ � ����@;HH?L�0NL??N
1CAL� )IH>IH�0"�� �%$

1RICES� INCLUDE�7"5�AND� 1 � 1 �
(OODS�NORMALLY�DISPATCHED�WITHIN� ��WORKING� DAYS�
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�6A8�H�INPUT�REQUESTERS�ARE�CLEAR�AND�EASY�TO�UNDERSTAND�h�THE�PREFERENCES�
REQUEST�IS�A�TYPICAL�EXAMPLE

�6A8�HAS�A�VERY�CLEAR�DISPLAY�h�EVEN�WHEN�SEVERAL�WINDOWS�ARE�BEING�
DISPLAYED�YOU�CAN�SEE�WHAT�S�GOING�ON

�UST�AS�HAPPENS� IN�THE�
CINEMA�SO�OFTEN�THESE�DAYS
�
PEOPLE�ARE�SCARED�TO� LET�GO�
OF�A�GOOD� IDEA��OR�AT� LEAST
�
AN� IDEA�THAT�NETTED�A�FEW�MILLION��

4OFTWARE�COMPANIES�ARE�PRETTY�GOOD�
AT�THAT�� �CONTINUOUSLY�UPDATING�THEIR�
SOFTWARE�TO�RUN�BETTER�AND�FASTER�
WITH�MORE�FEATURES��(OLD�%ISK�IS�NO�
EXCEPTION��5HE�ORIGINAL�0FFICE�PACK�
FEATURED�A�GOOD�WORD�PROCESSOR�
�.G6CH8G>EI�
�WONDERFUL�SPREADSHEET�
AND�GRAPHICS�SYSTEM� ��9K6CI6<:�
�
AVERAGE�DATABASE�AND�THE�
+6<:H:II:G�%51�SYSTEM�� �ENOUGH�
SAID�ABOUT�THAT��)OME�0FFICE��
COMPRISES�MUCH�THE �������@ @ @ ���������
SAME�SELECTION
� k � ��k k ��
ALTHOUGH�ALL�THE�
MODULES�HAVE�BEEN�
UPDATED�WITH�
8ORKBENCH��� �LOOK�
AND�FEEL�� PLUS�MORE�
FEATURES�

0FFICE�� jS�FORMAT�
IS� THE� SAME�AS� ITS�
PREDECESSOR�� YOU�
DONjT �GET�A�FRONT�END�
MENU� SYSTEM�� *NSTEAD
� THE� PROGRAMS�
ARE� SUPPLIED�ON� FOUR�SEPARATE�DISKS��
1ERSONALLY� *� PREFER�THE�WHOLLY�
INTEGRATED� APPROACH�TAKEN�BY� 3DA�
6KNGO�� AS�THE� INTEGRATION� IS�MORE�
TRANSPARENT�AND
� SINCE�A�SHARED�
FUNCTION� LIBRARY� IS� USED
� THE�PROGRAMS�
CAN� SHARE�SIM ILAR�FEATURES�� �THE�
DATABASE�HAS�MOST�OF�THE�
SPREADSHEET�FUNCTIONS�FOR� INSTANCE�

&VEN� SO
� THE� PROGRAMS�FOUND� IN�
0FFICE� ARE�GOOD�EXAMPLES� IN� THEIR�
OWN� RIGHT�� EVEN� IF�THEY�ARE�JU S T�PARTLY�
MODIFIED�VERSIONS�OF�(OLD� %ISK�S�
COMMERCIAL�OFFERINGS�� "T� LEAST�THE�
SYSTEM� UNDERSTANDS�8ORKBENCH� ��� �
RATHER�THAN�JU S T�DUPLICATING� IT�
GRAPHICALLY��5HIS� IS� DEMONSTRATED� AS�
THE� PROGRAM� USES�THE� STANDARD�
8ORKBENCH� �� FILE� REQUESTER�WHEN�
USED�ON�A�8ORKBENCH� ��MACHINE�AND�
ITS� OWN�WHEN� USED�ON� AN� OLDER�
MODEL�� "�GOOD� LEVEL� O F�"3EXX�SUPPORT�
IS� AVAILABLE� IN� THE�SPREADSHEET�AND�
DATABASE�SO�8ORKBENCH� �� USERS� AND�
PEOPLE�WHO�HAVE�PURCHASED�"3EXX�
SEPARATELY�CAN�ENJOY�THE�EXTRA�
BENEFITS�THEREIN��"N� ART�COLLEGE�
LECTURER�TOLD�ME� RECENTLY�HOW�MUCH�
HE�ENJOYED� USING�"3EXX
� k *� USE�.ACS�
AT�WORK
� AND� *jVE�BEEN� ABLE�TO�WRITE�
LOTS�OF�GENIES� <"3EXX�MACROS>� TO

"9MEE!##/)).43

��/;:?�->1�@41�5:�
@45:3�-:0�9A/4�

1-?51>�2;>�@41�95:0�
@;�-??5958-@1


MAKE�1RO�1AGE�WORK� LIKE�2UARK�
91RESS�l� HE�SAID�

"LTHOUGH�MOST�APPLICATIONS�WILL�
RUN� FASTER�WITH�8ORKBENCH� � �� jS
�
'AST'ONTS�ACTIVATED�0FFICE� PROGRAMS�
RUN� A� RESPECTABLE�SPEED�ON�THEIR�
OWN�� 	'ASTFONTS� IS� SUPPLIED�WITH� ALL�
"MIGAS� BETWEEN� ����AND� ��� �� �BUT�

CANNOT�BE� RE
������� � DISTRIBUTED�BY�OTHER

DEVELOPERS�� 4O�YOU�
SHOULD�BOOT�FROM� A�
COPY�OF�YOUR�ORIGINAL�
8ORKBENCH� DISK�TO�
GET�THE�BEST�FROM�
THESE�APPLICATIONS�


� � 1.0#�"1&##2
@ @ h h 5HE�SPREADSHEET�

AND�SEPARATE�
GRAPHICS�MODULES�ARE�BASED�ON�
.ICHAEL�5ORDOVICjS� AMAZING�
/ NK BA OO EK J= H�"=H? �
 �ALSO� SUPPLIED� BY�
(OLD� %ISK�� �AND�AT�FIRS T�GLANCE�YOU�
COULD� BE�FORGIVEN�FOR�THINKING�THE�TWO�
ARE�ONE�AND�THE� SAME�� *�WOULD� HEDGE�
BETS
� THE� SPREADSHEET�MODULE� IS�
ACTUALLY�AN�EARLY�VERSION�OF�
/ NK BA OO EK J= H�"=H? �� �SINCE� IT�FEELS� LIKE�
 @R=J P=CA �WITH�8ORKBENCH� ��
GRAPHICS�ADDED�� &ASE�OF�USE�FEATURES�
SUCH� AS�THE�TOOLBAR�	RIBBON
� HAVE�
GONE
� AS� HAS�THE�ABILITY�TO� USE� LARGE�
FONTS� INSIDE�THE�SPREADSHEET�� #UT�FOR�
ALL� THAT
� MUCH�OF�/ NK BA O O EK J= H�" = H? �O �
POWER�HAS�BEEN� RETAINED�� �ALBEIT� IN�
TWO� SEPARATE�MODULES�� "=H? �AND�
&N=LD�

"=H? �IS�THE� SPREADSHEET� PROPER��
FROM� HERE�YOU�CAN� HARNESS�ALL� THE�
FEATURES�YOU�MIGHT�EXPECT�FROM� A�
PROFESSIONAL� SPREADSHEET�� *TjS� FAST�
AND�QUITE�ECONOMICAL� ON�MEMORY�� �
EVEN� ON� A� �.B�MACHINE� IT� IS�
POSSIBLE�TO �HAVE�MULTI�TASK�"=H? �AND�
&N=LD�TOGETHER�	WHICH� IS�OFTEN�
NECESSARY�AS�YOU�WILL� SEE� LATER
�� *N�
AN� IDEAL�WORLD
� O F�COURSE
� A�MACHINE�
USED� FOR�ANYTHING�BUT�PLAYING�GAMES�
SHOULD�HAVE�MORE� THAT� �.B�� 4OME�
DEGREE�OF� INTEGRATION� SHOWS� IN� THAT�
"=H? �SUPPORTS�EXTENDED�CELL� NOTES�BY

"DA9��>H@�H�DG><>C6A�#DB:�*;;>8:�
U?Q�<G::I:9�L>I=�C:6G�JC>K:GH6A�
688A6>B�� �CDL�8DB:H�I=:�H:FJ:A
�
7JI�L6H�>I�LDGI=�I=:�L6>I�

FEATURE
� ALLOWING�A�FORMULA�OR�VALUE�
TO� BE� REPLICATED� ACROSS�AN�ENTIRE�
SHEET�WAS�NOT�PREVIOUSLY�AVAILABLE� IN�
 @R=J P=CA�

5O�SEE�HOW�TH IS�WORKS
� IMAGINE�
YOU� HAVE�THE�SIMPLE� FORMULA� k�"�l

COPY�#��TO�THE� CLIPBOARD� 	3IGHT�
"MIGA���$
�DRAG�ACROSS�THE� ROW�WHERE�
YOU�WANT�THE�FORMUL�� TO� APPEAR�AND�
PRESS� 1ASTE� 	3IGHT�"MIGA���7
�

"=H? �DOES� NOT�HAVE�THE�DATABASE�
FACILITIES� FOUND� IN� EITHER�"DVANTAGE�OR

5HE�OTHER�PART�OF��6A8�HANDLES�THE�GRAPHICS��)ERE�STOCK�MARKET�TRENDS�ARE�
BEING�MAPPED�ON�A�BAR�CHART�h�MAYBE�A�)I-O�WOULD�BE�BETTER 
LINKING�DIRECTLY�WITH� 6NEPA�

&DITING� IS� SIMPLER�THAN�WITH�
 @R=J P=CA �SINCE� THE�PROGRAM�ALWAYS�
PASTES� RELATIVE�CELL� ADDRESSES�UNLESS�
YOU� ASK� IT�OTHERWISE�� TH IS�WAS�AN�
OPTION� IN� @R=J P=CA�� ;OK �� ONE�CELL�
	OR�A�BLOCK�OF�CELLS
�CAN�BE� PASTED�TO�
ANOTHER�BLOCK�OF�CELLS��5HIS�USEFUL

IN� #��AND�YOU�WANT�TO�DUPLICATE�THAT�
ACROSS�AN�ENTIRE� ROW
�WHERE� THE�
CONTENTS�OF�$��ARE� k�#�l 
� %�� IS�
k �$�l� AND� SO�ON�� �SUCH�THINGS�ARE�
QUITE� POSSIBLE�� *N�"DVANTAGE�THIS�
OPERATION�WAS� A�TIRESOME� SET�OF�$UT�
AND� 1ASTE�3ELATIVE�OPERATIONS
� IN�
. BBE?A � "=H? �TH IS� IS� A�BREEZE�� 4IMPLY

4ELECTING�A� RANGE�TO�CHART� IS�A�SIMPLE�AS�DRAGGING�THE�MOUSE�AND�CLICKING�A�
BUTTON�

".*("�4)011&3�n �*446&����n �%&$&.#&3� ����� �
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+JG>=KKAGF9D��9D;�� BUT�THIS� IS�HARDLY�
NECESSARY�SINCE�A�PERFECTLY�ADEQUATE�
DATABASE�HAS�BEEN� INCLUDED�WITH�THE�
BUNDLE��0NE�DISAPPOINTING�OMISSION�
AF�*>>A;=��9D;�IS�THAT�NEGATIVES�STILL�
CANNOT�BE�HIGHLIGHTED�BY�THE�
PROGRAM��5HIS�QUESTION� IS�OFTEN

SUPPORTED
�THERE� IS�NO�OPTION�TO�
RECALCULATE�THE�SHEET�� 1UT�SIMPLY
�
THIS�MAKES�THE�PROGRAM�UNUSABLE�FOR�
ANY�WORK�EXCEPT�MAKING�GRAPHICAL�
REPRESENTATIONS�OF�NUMERIC�DATA��
2UITE�WHY�THIS�APPROACH�WAS�CHOSEN�
IS� UNCLEAR�� �ALTHOUGH� IT�IS�SOMETHING
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$REATING�THE�INITIAL�FILE�DEFINITION�IN�'ILE�IS�VERY�SIMPLE���

ASKED� BY��<N9FL9?=�USERS
� SO�HEREjS�
HOW�TO�DO� IT�� *DENTIFY�THE�VALUES�YOU�
EXPECT�COULD�GO�NEGATIVE� 	USUALLY�A�
ROW�OF�FINAL�TOTALS
� AND
� FOR�THE�SAKE�
OF�EXAMPLE
� LET�S�ASSUME�YOU�WANTED�
TO�FLAG�NEGATIVE�VALUES� IN�THE�ROW�
"��*+���� /OW�ENTER�THIS�FORMULA

OF�A�NUISANCE�WHEN�CHARTING�
CONSTANTLY�VARIABLE�DATA�� *�WOULD�
HAVE�PREFERRED�ONE�PROGRAM�WHICH�
DID�THE�WHOLE� LOT�

"S�DATA�GRAPHING�PACKAGES�GO
�
"J9H@�IS�HARMLESS�ENOUGH�� �BUT�IT�
LACKS�ANY�OF�THE�ALL�SINGING�FACILITIES

�� �� �� q�q
) < N OI <R @
0 O M @ @ O
1JRI
 JPIO�T
- J N O > J ? @
! < O @ ; ' J D I &O O D ? O A O � " , A A

#UILDING�A�CUSTOMISED�REPORT� IS�A�LONG�JOB�� �MADE�SIMPLER�BY�A�NICE�INTERFACE

	CHANGING�THE�REFERENCES�TO�SUIT�
YOURSELF
�

�/!0�+(+.�������� � � � � ����

/OW�COPY�AND�PASTE�THAT�FORMULA�
RELATIVE�TO�ALL� PLACES�WHERE�YOU�
REQUIRE�NEGATIVE�VALUES�HIGHLIGHTING��
6SING�THE�VALUES�SHOWN�ON�A�FOUR�
COLOUR�SCREEN
� NEGATIVES�SHOW�ARE�
DISPLAYED� IN�GREY�

"J9H@�HAS�MOST�OF�THE�
SPREADSHEET�S�FORMATTING�WITH� SOME�
IMPORTANT�CHANGES�� THE�MACRO�AND�
"3EXX�FUNCTIONS�ARE�NOT�AVAILABLE�
AND
� SINCE�FORMULAE�ARE�NOT

FOUND� IN�TAILOR�MADE�SOFTWARE�� 'OR�
INSTANCE
�YOU�CANNOT�CONSTRUCT�A�BAR�
CHART�OF�FRUIT�WHERE�EACH� BAR�IS�MADE�
UP�OF�LITTLE�FRUIT�ICONS��4UCH�
APPLICATIONS�MAY�APPEAR�ESOTERIC�OR�
EVEN�DOWNRIGHT�OBSCURE�� �BUT�THEY�
CAN�BE�VERY�HANDY�WHEN� IT�COMES�TO�
CHARTING�STATISTICAL� DATA�FOR�MULTId
MEDIA�PRESENTATIONS�� *CONS�ARE
� AFTER�
ALL
� THE� k IN�THINGl�THESE�DAYS�� �AND�
MUCH�EASIER�FOR�THE�MIND�TO�
ASSIMILATE�THAN�NUMBERS
�WORDS�AND�
COLOURED�BARS�

.ANY�DIFFERENT�CONVENTIONAL�CHART�
TYPES�ARE�OFFERED�� -INE��"REA��4TEP��
)ORIZONTAL� AND�7ERTICAL� #AR�� )I�-O�

&(+��0(+$,�
 �%�,,��(. !
5HEREjS�NOTHING�LIKE�A� LITTLE� 	GOOD
�COMPETITION�TO�GET�SOFTWARE�COMPANIES� REd
THINKING�THEIR�PRICING�POLICY�IS�THERE �4HORTLY�AFTER�&UROPRESS�RELEASED�(AFA�
*>>A;=�AT�_�����
�.ICRO�4YSTEMS�4OFTWARE�REDUCED�THE�PRICE�OF� �/@=�2GJCK��
+D9LAFME��FROM�OVER�_���TO�_������ INCLUSIVE�OF�7"5�� 1OUND�FOR�POUND
�
ALTHOUGH�THE�&UROPRESS�OFFERING�LOOKS�BETTER
�THE�.44�SYSTEM� IS�FAR�AND�
AWAY�A�BETTER�BUY�� *N�MY�OPINION
� /@=�2GJCK�WAS�PRETTY�GOOD�VALUE�AS� IT�
STOOD�� � THE�HIGHER�PRICE�MERELY�REFLECTING�THE�BETTER�FEATURE� LIST��
/EVERTHELESS
� AN� )#�.ARKETING�SPOKESMAN� COMMENTED
� k4INCE�THE� PRICE�
DROPPED
�8ORKS�HAS�BEEN�FLYING�OUT�OF�THE�DOOR�l�5HERE�YOU�HAVE� IT�THERE�S�
NOTHING�LIKE�A�BARGAIN�TO�MAKE�THE�PUBLIC�OPEN� ITS�COLLECTIVE�WALLET�

1IE���%�1IE�AND��%�#AR�� -IKE�
�<N9FL9?=��THE�CHART�TYPE� IS�SELECTED�
FROM�A�SIMPLE� ICONIC� REQUESTER�� #UT�
THE�CHART�OPTIONS�SELECTION�STILL�TAKES�
THE�FORM�OF�BUTTONS�AND�STRING�
GADGETS��(IVEN�THE�TIME�ELAPSED�
SINCE� ITS� INCEPTION
� *�WOULD� HAVE�
THOUGHT�(OLD�%ISK�WOULD� HAVE�ALTERED�
THIS�TO�A�GRAPHICAL� REPRESENTATION�
TOO�� THIS� IS�ONE�STRENGTH�(AFA�*>>A;=


$HARTS�ARE�QUICK�TO�DRAW�AND�
MANY�DIFFERENT�DATA�SETS�CAN�BE�
DRAWN�ON�THE�SAME�DISPLAY�� �$HIP�
MEMORY�ALLOWING�� )OWEVER
� THE�
AUTOMATIC� LABEL� RANGE�SELECTION
�
ALTHOUGH� SIMPLE�FOR�FIRST�TIME�USERS
�
IS�STILL� LIMITING�FOR�THE�MORE�
EXPERIENCED��0NCE�AGAIN
�WHY�CANjT�
SOME�DEVELOPER�GET�HOLD�OF�THE� IDEA�
.IGHT�IT�NOT�BE�USEFUL�OCCASIONALLY�TO�
HAVE�MORE�THAN�ONE�CHART�ON�THE�
SAME�AXIS�SET �"LTHOUGH�EVERY�MAJOR�
SPREADSHEET�ON�EVERY�OTHER�PLATFORM�
*� HAVE�USED�CAN�DO�THIS�� �NONE�ON�
THE�"MIGA�CAN��8HILE�MULTIPLE�CHART�
WINDOWS�ARE�USEFUL
� THERE�S�NOTHING�
QUITE� LIKE�THE�ABILITY�TO�OVERLAY
� SAY
�A�
LINE�OVER�A�BAR�CHART�TO�PRESS�HOME�A�
POINT�� *N�MULTI�MEDIA� PRESENTATION�
THIS�COULD� BE�ESSENTIAL�

!�1���0"
5HE�*>>A;=���DATABASE� �!AD=�� IS�A�
GREAT� IMPROVEMENT�ON�THE�ORIGINAL�� *T�
NOW�BOASTS�A�COMPLETELY�NEW�FRONT��
END�AND�MUCH�BETTER�FEATURES�� �
ALTHOUGH� IT�REMAINS�A�FLAT�FILE� AFFAIR��
#ASIC�FIELD�TYPES�ARE�AS�FOLLOWS�� TEXT��
NUMERIC� 	INTEGER�OR�FLOAT
�� TIME��DATE�
	&UROPEAN�OR�INTERNATIONAL
�� CURRENCY�
AND� LOGICAL� 	ON�OFF
�� &XTENDED�
OPTIONS�FOR�THE�FIELD�TYPES�ARE� LIMITED�
TO�JUST�THE�WIDTH�� !AD=�ISN�T�.MH=J:9K=�
BY�ANY�MEANS�� �BUT�THIS� IS� A�GOOD

CAN�BE�SELECTED�BY�DRAGGING�THE�
MOUSE��5HE�DEFAULT� kBROWSEl� MODE�
IS�QUICK
�CLEAR�AND�EASY�TO�USE�� �BUT�
'ILE�ALSO� INCLUDES�THE�FACILITY�TO�
k PAINTl�ENTRY�SCREENS�TOO��5HE� REPORT�
GENERATOR�IS�SIMILARLY�SIMPLE�TO�USE�
AND� REPORTS�ARE�AUTOMATICALLY�SAVED�
TO�DISK�

"�COMPREHENSIVE�SET�OF�
MATHEMATICAL�FUNCTIONS� IS� INCLUDED
�
ALTHOUGH�THE�MOST�USEFUL� FUNCTIONS�
	SUM
� AVERAGE
�COUNT�ETC�
�CAN�BE�
ACCESSED�DIRECTLY�FROM�A�MENU�
'ILTERS�AND� INDEXES�ARE�SIMILARLY�
SAVED�TO�DISK�FOR�LATER�USE
� SO�THERE�
IS� NO�RESTRICTION�ON�THE�NUMBER�OF�
THESE�WHICH�CAN�BE�DEFINED�FOR�ANY�
FILE�� 6NLIKE�.MH=J:9K=��FILTER�AND�
INDEX�CALCULATIONS�MUST�BE�ENTERED�
MANUALLY
�WHICH� IS�A�DRAG
� BUT�
ACCEPTABLE�FOR�THE�PRICE�

*TjS�NOT�ALL� PERFECT�THOUGH��ONE�
ANNOYANCE� IS�THE�WAY�!AD=�QUITS�WHEN�
THE� LAST�OPEN�DATABASE� IS�CLOSED�� �
EVEN�CLOSING�A�USER�DEFINED� kVIEWl�
DOES�THIS��"N� k"RE�YOU�SURE l�
REQUEST�SHOULD�HAVE�BEEN� INCLUDED�
HERE��"LSO
� EDITING�THE�FIELD�
DEFINITIONS� IS�DIFFICULT�AND�CONFUSING��
5HESE�CAVILS�ASIDE
� 'ILE� IS�A�NEAT�
LITTLE�DATABASE�WHICH�WILL�FULFIL�THE�
NEEDS�OF�MOST�USERS�

4,/!�-/, "00,/
5HE�ORIGINAL�0FFICE�PACK�CONTAINED�
/J9FKOJAL=��AND�THE� LATEST�VERSION�
HAS�DONE�MUCH�THE�SAME�WITH� A�
STRIPPED�DOWN�VERSION� OF�/J9FKOJAL=
��� 4TRIPPED�DOWN� IT�MAY�BE
� BUT�THERE�
IS� LITTLE�DOUBT�IT�IS�A�DECEIVINGLY�
POWERFUL�WORD� PROCESSOR�IN� ITS�OWN�
RIGHT�� 2JAL=�CAN�BE�USED� IN� ONE�OF�
TWO�WAYS��EITHER�AS�A�TEXT�ENGINE�FOR�
+9?=�OR�AS�A�WORD� PROCESSOR�IN� ITS
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5HE�PRINT�REQUESTER�LOOKS�COMPLEX�AT�FIRST�h�BUT�IT�S� LOGICAL�AND�WELL�LAID�OUT

SELECTION�FOR�GENERAL� PURPOSE�USE�
AND� IT�DOESN�T�OVERCOMPLICATE�
MATTERS�� #EING�A�DISK�BASED� SYSTEM
�
THE�DATABASE�FILES�CAN�CONTAIN�OVER
��
���� RECORDS�WITH�����FIELDS�PER�
FILE�AND�����CHARACTERS�PER�FIELD�� �
ALTHOUGH� *� DOUBT�ANYONE�WOULD�WANT�
THAT�MANY�

0NCE�CREATED
� THE�DATABASE�
LOOKS� RATHER�LIKE�A�SIMPLE�
SPREADSHEET�ON�SCREEN�� 3ECORD�
NUMBERS�ARE�SHOWN�DOWN�THE� LEFT��
HAND�SIDE� IN�THE�DEFAULT�MODE�WITH�
FIELD�NAMES�ACROSS�THE�TOP�� -IKE�A�
SPREADSHEET�TOO
� A�BLOCK�OF�RECORDS

OWN�RIGHT��+UST�TO�GIVE�SOME� IDEA�OF�
ITS�FLEXIBILITY
�2JAL=�HAS� HEADERS�AND�
FOOTERS
� HANDLES�WIDOW�AND�ORPHAN�
CONTROL
� HAS�COMPLETE� INDEXING�
FACILITIES
� AUTOMATIC�HYPHENATION� AND�
A�MAIL�MERGE�TO�BOOT�� .AIL�MERGE�
FILES�CAN�BE�CREATED� USING�!AD=�OR�
DIRECTLY�ENTERED�AS�A�2JAL=�
DOCUMENT�

(ETTING�INTO�2JAL=�FROM�DAY�ONE�
IS�AS�UNCOMPLICATED�AS�THE�PROGRAM�
ITSELF�� /EW�USERS�CAN�JUST�SIT�DOWN�
AND�START�TYPING�STRAIGHT�AWAY
�
WITHOUT�ANY�NEED�TO� REFER�TO�THE�
MANUAL��(ETTING�THE�MOST�FROM�THE
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"BOU T���
RHE� ,$4� 1OWER� 1$� IS� A� COMPLETE� ���.)Z� �.B�
�$�SUB�SYSTEM�THAT�CAN�BE�FITTED�TO�ANY�"MIGA�IN�
NINUTES�
�ASED�AROUND�/&$�S�HIGHLY�SUCCESSFUL�7���$16
�
TIE�1OWER�1$�#OARD�OFFERS�A�VERY�HIGH�DEGREE�OF�
�OMPATIBILITY�AT�MACHINE�LANGUAGE�LEVEL
�YET�RUNS�
ASTER�THAN�AN�EQUIVALENT�*NTEL�������
RHE� �.B� OF� "UTOCONFIGo� MEMORY� CAN� BE�
ICCESSED�BY�ALL� CURRENT�"MIGA�MODELS� INCLUDING�
HE� "���� 1LUS�� &VEN� THE� ORIGINAL� "���� CAN�
ICCESS� ���,� AS� A� STANDARD� EXPANSION� WITH�
�LOCK��PLUS�A����,�3".�DISK�
=DORED� BY� CRITICS� AND� USERS� ALIKE
� THE� ,$4�
�OWER�1$�#OARD�IS�A�REAL�ALTERNATIVE�TO�BUYING�A�
�OMPLETE�1$�CLONE�

*N S TA L LA T IO N
RHE� ,$4� 1OWER� 1$� #OARD� FITS� TO� ANY�"MIGA� IN�
NINUTES�
I� 0N� "���� AND� "���� 1LUS� MACHINES� IT� SIMPLY�
ILIDES� INTO� THE� TRAPDOOR� EXPANSION� AND� DOESN�T�
NVALIDATE�YOUR�WARRANTY�
�� 0N� BIGGER� "MIGAS
� SUCH� AS� THE�
�������������������
� IT�DROPS� INTO� A�VACANT�
=MIGA� SLOT� USING� THE� CUSTOM� DESIGNED� ADAPTOR�
WARD�
I�0NCE� FITTED
� YOUR�"MIGA�CAN� BE� SWITCHED� INTO�
j$�MODE� SIMPLY�BY�CLICKING� AN� ICON�� +UST� RESET�
MD�IT�S�AN�"MIGA�AGAIN�
TO� FUSS
� NO� HASSLE�� +UST� TWO� MACHINES� IN� THE�
�PACE�OF�ONE�

8DEO
I�4UPPORTS�THE�MAJORITY�OF�&("�
IND�7("�MODES� IN� ��� GLORIOUS�
�OLOURS� AND� MONOCHROME� ��
JRAPHICS� UP�TO�����X����� AND�
EXT� TOO�� *NTERLACE� IS� REQUIRED�
OR�SOME�MODES�BUT�A�SOFTWARE�
LICKER�FIXER�IS�BUILT�IN��
I� 0THER� VIDEO� MODES� INCLUDE�
g " � AND�$("� TEXT� AND� GRAPH��
�S��"LSO�SUPPORTS�5ANDY�COLOUR�
JRAPHICS� ADAPTOR�AND�)ERCULES�
NONOCHROME
�
I�&("�AND�7("�GRAPHICS�CAN�BE�DISPLAYED�ON�A�
LOMESTIC� 57� OR� MONITOR�� 6NLIKE� REAL� 1$S
� NO�
IXTRA�HARDWARE�IS�REQUIRED�

% IS K
I�6P�TO� FOUR�"MIGA�DRIVES�CAN�BE� CONNECTED� TO�
�OUR� SYSTEM�AND� ACCESSD� IN� 1$�MODES� AS� �����
���,� OR� ������ ���,�� 5YPICAL� DISK� ACCESS� IS� AT�
�AST�TWICE�AS�FAST�AS�MOST�REAL�1$�CLONES��
I� %04� CAN� BE� STARTED� FROM� ANY�MOUNTED� DRIVE�
I���i�OR������AND�MOST�"MIGA�HARD�DRIVES
�
I� 4UPPORTS� MOST� POPULAR� HARD� DISKS� INCLUDING�
471�*MPACT
�4UPRA�AND�"����	0MIL�AND�4$4*

�
I� "� MASSIVE� ���,� RAMDRIVE� 	UP� TO� �.B� WITH�
IXPANSION
� IS� AVAILABLE� IN� 1$� MODE� AND� IT�S� 1$��
ESET�PROOF�TOO�

. EM O RY
n �&VEN�WITH�A�BASE�"MIGA� ���,�IS�FREE�FOR�%04�
PROGRAMS�	���,�IN�&("�AND�7("�MODES
�
n �&.4�	EXPANDED�MEMORY
�IS�SUPPORTED�ALLOWING�
YOU� TO� RUN�.ICROSOFT�8INDOWS�WITHOUT�PROBLEMS�
AND�STORE�MASSIVE�FILES� IN�-OTUS��������4O
� IF�YOU�
HAVE��.B�ON�BOARD
�THE�1$�CAN�USE�IT�
n � 9.4� 	EXTENDED� MEMORY
� IS� SUPPORTED� EVEN�
THOUGH� THIS� IS� NOT�USUALLY�POSSIBLE� ON� /&$�7���
MACHINES�

4 PEED
*TS� -ANDMARK� SPEED�PUTS� IT�WAY� AHEAD� OF�MANY�
TRUE� 1$� SYSTEMS� �� IT� EVEN� COMPARES� FAVOURABLY�
WITH�MANY�"5�CLONES�
)OWEVER
� THE� CRUX� OF� THE� MATTER� LIES� WITH� THE�
VIDEO� SPEED�� AND� THIS
� AS� MANY� CRITICS� HAVE�
NOTED�IS�WHERE�THE�,$4�1OWER�1$�#OARD�SCORES�
OVER� ALL� OTHERS�� *T�S� NO� USE� HAVING� A� WIZZ�BANG�
PROCESSOR� IF� THE� SCREEN� TAKES� SEVERAL� SECONDS�
TO�REDRAW�ITSELF�
n �5ESTS� IN� TEXT�MODES� HAVE� SHOWN� IT� IS� SEVERAL�
TIMES�FASTER�THAN�EVEN�"5�CLONES�WITH�DEDICATED�
VIDEO�HARDWARE�� &VEN�IN�GRAPHICS�MODES
� IT�S�NO�
SLOUCH� ALTHOUGH� THE� EMULATION� IS� LIMITED� BY�
"MIGA�HARDWARE�
n �"DD�A�PROCESSOR�ACCELERATOR�CARD
�AND�THE�����
BIT�CLEAN�,$4�CACHE�SOFTWARE�WILL�USE�IT�TO�ITS�FULL�
ADVANTAGE�

. OUSE
n �"UTOMATIC� SERIAL�MOUSE� EMULATION� IS� SUPPLIED�
AS�STANDARD���USING�YOUR�EXISTING�"MIGA�RODENT�
n �.OUSE�CAN�BE�CONFIGURED�AS�$�.��OR�$0.��
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+ O Y S T IC K
n � 6P� TO� TWO� STICKS� CAN� BE�
EMPLOYED� AT� ANY� TIME�� :OU�
DECIDE�HOW�THEY�ARE�ARRANGED�

1 R IN TE R
p� :OUR� "MIGA�S� PARALLEL� PORT� IS�
ACCESSED�AS�-15�� IN�1$�MODE

4 E R IA L
n �%04�USUALLY�SUPPORTS�TWO�SERIAL�PORTS
�BUT�ONE�
IS�TAKEN�BY�THE�"MIGA�MOUSE��5HE�"MIGA�S�SERIAL�
CAN�BE�SET�AS�$�.�� OR�$0.��AS�DESIRED
� IE�FOR�
.0%&.�ETC��UP�TO�������BAUD�FULL�DUPLEX�

4 O U ND
n �1$�SOUND�IS�SUPPORTED
�BUT�THERE�S�AN�ADDITIONc
AL�VOLUME�CONTROL�AVAILABLE�IN�SOFTWARE�

8 O RK S �ON ���
n � "LL� "MIGAS� 	EXCEPT� THE� "����
� FITTED� WITH�
,ICKSTART�����AND�8ORKBENCH�����OR�HIGHER�
n �&XTRA�MEMORY� IS�NOT�REQUIRED
� BUT�FULL� USE�WILL�
BE� MADE� OF� EXTRA� HARDWARE
� LIKE� ACCELERATORS
�
FLICKER�FIXERS
�MODEMS�ETC�

1$� E M U LA T IO N � IS � A � C O N TE N T IO U S � ISSUE � p� B U T � TH E � ,$4 � 1 O W E R � 1$ �
4OARD� IS � TH E �O N LY �O NE � TO � C A R R Y �M Y �P E RS O N A L� RE C OM M EN D A TIO N �� * T � IS �
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ICLUDING�ON�BOARD�MEMORY��_�������INCL��7"5�$ARR
�
DAPTOR�FOR������������������_������ INCL��7"5�$ARR�

�4�&XTRA���ENQUIRE�FOR�CURRENT�PRICE

�AILABLE�FROM�YOUR�LOCAL�COMPUTER�SHOP�	*F�THEY�HAVEN�T�GOT�IT���"SK�THEM�WHY�NOT�
��0R�DIRECT�FROM�#ITCON�%EVICES
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OMPALIB ILITY � IS�EXCELLENT�BU T�N OONE �CAN�GUARANTEE�EVERY�SINGLE�PROGRAM �AVAILABLE
� THEREFORE�IF�YOUR�PURCHASE�DEPENDS�ON�A�PAR��
CULAR�P ROGRAM 
� PLEASE�ASK�US�FIRS T�OR� SEND�IN�A�COPY�O F�THE�PROGRAM �� 	8ITH�SUITABLE�4 " & �� IF�TO �BE� RETURNED
��1RICE� SUB IECT�TO �
HANGE�WITHOUT� NOTICE�
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j"-�ONLY
�
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PROGRAM�WILL� REQUIRE�A� LITTLE�MORE�
EFFORT
� OF�COURSE�

1ERHAPS�2JAL=TK�ONLY�LIMITATION� IS�THAT�
DOCUMENTS�ARE�HELD�ENTIRELY�IN�
MEMORY
� AND�WHILE�THE� PROGRAM� IS�
ACTUALLY�QUITE�SMALL� 	���,

� LARGE

"S�A�WORD�PROCESSOR�IT�FOLLOWS�
SIMILAR�DESIGN�CONCEPTS�TO�THAT�OF�
1ROTEXT�AND�4CRIBBLE�� �BASIC�
FORMATTING�IS�8:4*8:(
� BUT�MORE�
COMPLEX�OPERATIONS� 	HEADERS
�
FOOTERS
� PAGE�NUMBERS�ETC�
�ARE�
HANDLED�WITH� LITTLE�CONTROL� SEQUENCES
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.AIL�MERGE�DOESN�T�COME�MUCH�SIMPLER�THAN�THIS�h�AND�8RITE�EVEN�GIVES�YOU�
A�HIGH�SPEED�PREVIEW�TO�SCREEN

DOCUMENTS�WILL� USE�UP�MEMORY�VERY�
QUICKLY�� 5HE�ONLY�TIME�THIS�MAY�
BECOME�TROUBLESOME� IS�WHEN�
INDEXES�ARE�BEING�CREATED�� �AND�
THESE�ARE�TYPICALLY�USED�FOR�BIG�
DOCUMENTS��5HE�PROGRAM�HAS� AN�
INTELLIGENT� INDEX�� ANY�REFERENCE� HAS�
ONLY�TO�BE�MARKED�ONCE� IN�ANY�FILE�� �
FAR�SIMPLER�THAN�THE�.ACINTOSH�S�
_����(A;JGKG>L�2GJ<�

)OWEVER
� SEVERAL� RELATED�FILES�
	CHAPTERS� IN�A� BOOK�OR�REPORT
�WILL

DROPPED� IN�THE�TEXT�� *N�THIS� INSTANCE�
A� LITTLE�ON�SCREEN�HELP�WOULD� BE�NICE��
AS� IT� IS�YOU�HAVE�TO�KEEP� REFERRING�
BACK�TO�THE�MANUAL��0NE� LAST�POINT�� �
WHY
� OH
�WHY� IS�THE�PRINT�SHORTCUT�
RIGHT�"MIGA�, �1� IS� RESERVED�FOR�
PASTE�� �EVEN�THOUGH� IT�HAS� LONG�BEEN�
CONVENTION�TO�USE�7��0H�WELL�

!1-
5HE�"MIGA�HAS�NEVER�BEEN�VIEWED�AS�
A�MACHINE�FOR�SERIOUS�%51��(OLD�%ISK

1AGE�ALLOWS�MULTIPLE�COLUMNS�AND�TEXT�FLOW�AROUND�GRAPHICS� BUT�IT� IS�SLOW���

EACH� REQUIRE�A�NEW�SET�OF�INDEX�
CODES��0NCE�CREATED
� THE� INDEX� IS�
AUTOMATICALLY�SORTED�BY�2JAL=
�5HIS�
COULD�GIVE� RISE�TO�A�SITUATION�WHERE�
SEVERAL� INDEXES�HAVE�TO�BE�JOINED�
AND�SORTED�BY�"MIGA%04
�THEN�
MANUALLY�EDITED�� #UT�THIS� IS�UNLIKELY�
TO�BE�A�BIG�PROBLEM�FOR�MOST�USERS�

DISAGREE�WITH�THE� PUNDITS�AND�
CONTINUE�TO�SUPPORT�AND�UPRATE�
PRODUCTS�SUCH� AS�+JG>=KKAGF9D�+9?=�
AND�THE�BUDGET�VERSION
� +9?=K=LL=J
�
+9?=�IN�0FFICE��� IS�BASICALLY�
+9?=K=LL=J����SO�ANY�COMMENTS�MY�
COLLEAGUE�+EFF�8ALKER�HAS�TO�SAY�
ABOUT�IT�WILL� ALSO�APPLY�HERE�

.)��-��
 �0(+�0(+-!� �
4HOWING�ON�A�COMPUTER�SCREEN� NEAR�YOU�SOON�WILL� BE�2GJ<OGJL@���� THE� LONG�
AWAITED� UPGRADE�OF�%IGITA�S�ACCLAIMED�DOCUMENT�PROCESSOR��5HEREjS�A� LONG�
LIST�OF�IMPROVEMENTS�TO�THE�PACKAGE
� BOTH� INTERNAL� AND�EXTERNAL
� BUT�THE�
MOST� IMPORTANT�TWO� ARE�COLUMN� SUPPORT�AND� *NTELLIFONTS��5HIS�WILL� ALLOW�
2GJ<OGJL@�TO� PRODUCE� LARGE�SIZE
�HIGH�QUALITY�PRINTING�EVEN�ON� LOW�COST�DOTd
MATRIX�PRINTERS�� �SOMETHING�IT�WAS�NOT�PREVIOUSLY�CAPABLE�OF��"CCORDING�TO�
%IGITA
� COLUMNS�HAVE�BEEN� INCLUDED�AT�THE� REQUEST�OF�OVER������REGISTERED�
USERS� RESPONDING�TO�THEIR�SURVEY�� 6PGRADE�COSTS�ARE�VERY�REASONABLE�	AS�
USUAL� FROM�%IGITA
�AND�THE�PROGRAM�SHOULD� BE�ON�DISPLAY�AT�THE�FORTHCOMING�
'UTURE�&NTERTAINMENT�4HOW�	AT�&ARLS�$OURT
� /OVEMBER����
�

+9?=�IS�NEITHER�SOLD� AS�NOR�
INTENDED�FOR�POWER�%51
� SUCH�AS�
PRODUCING�BOOKS�OR�MAGAZINES�� *T�IS�
MEANT�AS�A�SIMPLE�TOOL�TO�CREATE�
FLYERS
� NEWSLETTERS�AND�SO�ON�� �
SIMPLE�STUFF�� /EVERTHELESS� IT�CONTAINS�
A� LOT�OF�POWERFUL�TOOLS�FOR�
MANIPULATING�DOCUMENTS�AND�AS�
SUCH� IT�IS�THE�PERFECT�COMPLEMENT�TO�
2JAL=
�+UST�IN�CASE�YOU�PREFER�ANOTHER�
WORD� PROCESSOR
� IT�SUPPORTS�2GJ<�
+=J>=;L��.;JA::D=�� /=PL;J9>L�AND�
/=PL;J9>L�+DMK
�5HE� INTERNAL�WORD�
PROCESSOR�IS� LIMITED�AND�WEAK�TO�THE�
DEGREE�OF�BEING�INFURIATING��+UST�FOR�
OPENERS
� IT� IS�NOT�POSSIBLE�TO�DRAG��
SELECT�TEXT�BACKWARDS�� �A�BASIC�
FUNCTION� IF�EVER�THERE��WAS�ONE�

0NCE�THAT�ANNOYANCE�HAS�BEEN�
OVERCOME
�+9?=�DOES�AT�LEAST�
SUPPORT�"GFAjS�$OMPUGRAPHIC�FONTS��
5HESE�GIVE�HIGH�RESOLUTION� IMAGES� AT�
THE�MAXIMUM� RESOLUTION�OF�THE�
PRINTER�OR�DISPLAY�� �HOWEVER
�(OLD�
%ISK�SUPPLY�JUST�ONE�	5IMES
�WITH�
+9?=
�4URELY�THEY�COULD�HAVE�
STRETCHED�TO�AT�LEAST�ONE�SANS�SERIF�
FACE�SUCH� AS�)ELVETICA�TOO �&XTRA�
FONTS�ARE�AVAILABLE�AS�AN�OPTION�� �BUT�
THEY�DONjT �COME�CHEAP�AS�A� RULE��
4EVERAL� BITMAPPED�FONTS�ARE�THERE�
INCLUDING�;APF�$HANCERY
�$OURIER�AND�
)ELVETICA
� BUT�IT�WOULD�ONLY�BE�THE�
BOLD�OR�FOOLISH�TO�MIX�THOSE�WITH�
$OMPUGRAPHIC�OUTLINES�

*� CAN� REPORT�THAT�THE� INTERFACE� IS�
A�GREAT�IMPROVEMENT�OVER�ITS�
PREDECESSOR�AND�MUST�CONCEDE�THE�
REFRESH� RATE� IS�ACCEPTABLE� IF�NOTHING�
SPECIAL� ON�AN�UN�ACCELERATED� ����
MACHINE�� 6SERS�WITH�MORE�POWERFUL�
MODELS�WILL�SEE�THEIR�MONEY�WELL��
SPENT�HERE��(ETTING�TO�KNOW�+9?=�IS�
NOT�A�PROBLEM� IF�YOU�VE�NEVER�USED�A�
%51�SYSTEM�BEFORE�AND�DO�NOT�KNOW�
WHAT�TO�EXPECT�� *F
� HOWEVER
�YOU�RE�
USED�TO�THE� LIKES�OF�3+J=KK��THEN�
TREAT�IT�AS�A�NICE�EXTRA�

 ,+ )20&,+
(OLD� %ISK�HAS�DONE� IT�AGAIN��*>>A;=���
IS� INDEED� A�WORTHY�SUCCESSOR�TO�THE�
ORIGINAL� AND� CONTAINS�ALMOST�
EVERYTHING�YOU�COULD�WANT�FROM�A�
POWER�USERjS�SYSTEM��"�DIFFICULTY�
ARISES�WHEN�COMPARING�IT�TO�SIMILAR�
BUNDLES� LIKE� /@=�2GJCK�OR�(AFA�*>>A;=�
BECAUSE�EACH� HAS�A�SLIGHTLY�DIFFERENT�
SET�OF�GOALS��0FFICE�WILL� FIND�A�
WELCOME�WHERE�%51� IS�A�DECIDING�
FACTOR�� /EITHER�(AFA�*>>A;=�NOR�/@=�
2GJCK�CAN�OFFER�THAT�� )OWEVER
�ONE�
OTHER�FACTOR�WHICH� SHOULD� BE�
CONSIDERED� IS�PRICE�� �AND�*>>A;=�
CURRENTLY�COSTS�AROUND����PER�CENT�
MORE�THAN�EITHER�OF�THOSE�

5HE�MAIN�FUNCTIONS�OF�A�BUSINESS�
BUNDLE�SHOULD�BE�A�WORD� PROCESSOR
�
DATABASE�AND�SPREADSHEET�� �AND� IT�
IS�ON�THE�STRENGTHS�OF�THOSE�WHICH� IT�
SHOULD� BE�JUDGED��"NYTHING�ELSE�� �
%51
�DISK�UTILITIES�AND�
COMMUNICATIONS�PACKAGES�ARE�BUT�
ICING�ON�THE�CAKE��+UDGED�ON�THESE�
TERMS�ONLY
�*>>A;=TK�DATABASE�AND

SPREADSHEET�ARE�BEATEN�BY�1LATINUM�
8ORKS��THERE�S� LITTLE�TO�CHOOSE�
BETWEEN�THE�THREE�WORD� PROCESSORS�� �
ALL� DO�MORE�OR�LESS�THE�SAME�THINGS��
2GJCK�+D9LAFME�AND�(AFA�*>>A;=�WORD�
PROCESSORS�DO�HANDLE�GRAPHICS�TO�A�
DEGREE
� BUT�*>>A;=TK�WORDPROCESSOR�IS�
BETTER�OVERALL��$LEARLY�A� LOT�MORE�
INVESTIGATION� IS� NEEDED�TO�DECIDE�
WHICH�OF�THESE� IS�BEST
� SO� *jLL� BE�
DOING�A�COMPLETE�RUN�DOWN�NEXT�
MONTH�� $%
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) O M E � 0 F F I C E � �

4PEED
4PREADSHEET� n � n � n � n � �
�DAF<AF?�
%ATABASE� 0 � n � n � n � n
7ERY�RESPECTABLE�THANKS�TO� INDEXED�
SYSTEM
8ORD�1ROCESSOR� 0 � � �� � � � �
"N�ACCEPTABLE�TEXT�ENGINE�� �BETTER�ON�1LUS�
MACHINES
%51� 0 � 0 � 0 � n � n
4LOW��:OUjLL�NEED�A�FASTER�MACHINE�FOR�THIS�
ONE

'UNCTIONS
4PREADSHEET� 0 � � � �
-OTS�OF�THEM�TO�PLAY�WITH�AND�"3EXX�TOO��
%ATABASE� 0 0 e e e
4LIGHTLY� LIMITED�� �THE� REPORT�GENERATOR� IS�
HANDY
8ORD�1ROCESSOR� 0 0 � � e
/OT�1ROTEXT�� �BUT�WHAT�CAN� RIVAL�THAT 
%51� 0 � 0 � n � n � n
#ARELY�AVERAGE�� �BUT�ENOUGH�FOR�SIMPLE�
JOBS

&ASE�OF�6SE
4PREADSHEET� � � � � �
$LEAN
� CLEAR�AND�ESAY�TO� LIVE�WITH�
%ATABASE� 0 � n � n � n � n
&ASY�TO� LEARN�AND�SIMPLE�TO�USE�
8ORD�1ROCESSOR� � �� � � � �
4EPARATE�SPELLING�CHECKER� IS�A�DRAG�
%51� 0 �0 �0 � n � n
3ESTRICTED�MAINLY�BY� LOW�SPEED�AND� POOR�
INTERFACE

0VERALL
4PREADSHEET� � � � � � �� ��
4UPERB�� �ALMOST�MAKES�0FFICE�WORTH�THE�
MONEY�IN� ITSELF
%ATABASE� � � � � � � �
/OT�4UPERBASE�� �BUT�USEFUL� IN� ITS�OWN� RIGHT�
8ORD�1ROCESSOR� 0 � 0 �0 � � ��
3OOM�FOR� IMPROVEMENT
%51� 0 � 0 � � �� � �
"CCEPTABLE�FOR�A�BUNDLED� PRODUCT
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' N�THE�COMPLEX�WORLD�OF�

ENGINEERING�DESIGN
�$"%
�OR�
$OMPUTER�"IDED�%ESIGN
� IS�
NOW�DOMINANT�AS�THE�PRINCIPAL�

MEANS�OF�DEVELOPING�DESIGN�
SOLUTIONS��0UR�MAJOR�ENGINEERING�
COMPANIES�USE�IMMENSELY�
SOPHISTICATED�$"%�PACKAGES
�
USUALLY�BASED�ON�MAINFRAMES
�TO�
RESOLVE�MATERIAL�AND�MANUFACTURING�
REQUIREMENTS�� *NDEED�THE�
INVOLVEMENT�OF�COMPUTERS� IN�THE�
REALISATION�PROCESS�DOES�NOT�STOP�
THERE��$".
�OR�$OMPUTER�"IDED�
.ANUFACTURE�MEANS�THAT�
COMPONENTS�CAN�BE�DRAWN�ON�
SCREEN��5HE�DATA�CAN�THEN�BE�SENT�
TO� LATHES
�MILLING�MACHINES
� PRESSES�
AND�OTHER�MANUFACTURING�MACHINERY�
TO�ENGINEER�THE�REQUIRED�
COMPONENTS�TO�PRECISION�TOLERANCES
�
PREVIOUSLY�CARRIED�OUT�BY�
TECHNICIANS�ON�A�REPETITIVE
�
LABORIOUS�PRODUCTION� LINE�

#EYOND�THE�DESIGN� AND�
COMPONENT�MANUFACTURE� STAGES
�WE�
NOW�FIND�VAST�SECTIONS�OF�ASSEMBLY�
CAN� BE�DIRECTLY�PERFORMED�BY�ROBOTIC�
DEVICES
� ELIM INATING�QUALITY�CONTROL�
FLUCTUATIONS
� AND� REDUCING� LABOUR�
COSTS�

 0�4#�,#5�5-0*"1
5HE�SAME� PROCESSES�ARE�AVAILABLE�TO�
US� ON�OUR�"MIGAS�� 'OLLOWING�ON� FROM�
MY�TWO�PART�ARTICLE�ON� i$ONTROLj� *� AM�
GOING�TO�DEMONSTRATE� THE�VERY�
SOPHISTICATED�FACILITIES�OFFERED�BY�TWO�
PACKAGES� IN� ANOTHER�TWO� PART�SERIES��
5HE�TWO� PACKAGES� ARE�7
" #�� � � � �
AND� (I =C EJA �� �� BOTH� AVAILABLE� FROM�
%.�4ERVICES�ON������ �������

7
" #�� � � � �IS�W ITHOUT�DOUBT�THE�
MOST�COMPREHENSIVE�$"%� PACKAGE�
AVAILABLE� FOR�"MIGA�OWNERS�� 6SED�
EXTENSIVELY� IN� INDUSTRY
� IT�CAN�SHOW�
MANY�OF�ITS� HUGELY�EXPENSIVE�BIG�
BROTHERS�A�CLEAN� SET�OF�HEELS�

(I =C EJA � � �IS� QUITE� SIMPLY�A� REVELATION�
TO� USE�� $ERTAINLY�MY�FAVOURITE� RAY��
TRACING�PACKAGE
� IT�OFFERS� SPEED� AND�
FACILITIES�WAY�BEYOND� ITS�COMPETITORS��
5HE�MAGIC� LIES� IN� BRINGING�THESE�TWO�
GIANTS�TOGETHER��7
" #�HAS�A�FACILITY�
FOR� PORTING�DESIGNS� INTO� (I =C EJA �SO�
THAT� IT�CAN�THEN� PROCESS�THE� IMAGE�TO�
PRODUCE�A�BEAUTIFUL� SIMULATION� OF�THE�
FINISHED�OBJECT� IN� ANYTHING�UP�TO�����
BIT�GRAPHICS�

5O� ILLUSTRATE�TH IS� PROCESS�OF�
DESIGN�THROUGH�TO�MANUFACTURE
� *�VE�
DECIDED�TO�SHOW�HOW�IT� IS� POSSIBLE�TO�
BUILD� A�VEHICLE�WHICH�WILL� BE�CAPABLE�
OF�CLIMBING�AN�EVER�ELEVATING�SLOPE
�
NEGOTIATING�AN�ASSORTMENT�OF

THE�OPTIONS�AVAILABLE� IN�7
�
" #�FOR�PRODUCING�THE�
VARIOUS�DRAWING�TOOLS�
"CCURACY� IN� THIS� PACKAGE�
IS� INCREDIBLE
� DOWN�TO�ONE�
MILLIONTH� OF�A�MILLIMETRE�
WITH� SCALING�VIRTUALLY�
UNLIMITED��7
" #�� � � � �
COMES�WITH� �%�AND� �%�
DRAWING�CAPABILITIES�� �AND�
THE�OUTCOMES�CAN� BE�
EDITED�MERCILESSLY�

/EWCOMERS�MIGHT�
FIND�THE� PROCEDURES� FOR�
DRAWING� IN� 7
" #�A� LITTLE�
CUMBERSOME�� &NTERING�
COMMANDS� INTO�7
" #

REQUIRES�A�SEQUENCE�OF�
EVENTS�WHICH�FOLLOW�A�SET�
PROCEDURE�

%RAWN� IN�2���������
�THIS� IS�MY�
DESIGN�FOR�A�HILL�CLIMBING�VEHICLE�
5HE�EXTENSIVE�OPTIONS�AVAILABLE�ARE�
VISIBLE�ALONG�THE�TOP�MENU�WINDOW

OBSTACLES
� AND� COLLECTING�USELESSLY�
IMPROBABLE�OBJECTS� SUCH�AS� PING��
PONG�BALLS
� DRINK�CANS�OR�COTTON�
REELS��"LL� TH IS�WILL� BE� POSSIBLE�WITH� A�
CONFIGURATION� OF�THE� 4%5�TEACHER�S�
FAVOURITE�MATERIALS�� � -EGO
� PERSPEX
�
BALSA�WOOD
�WELDING� ROD�AND�ELECTRIC�
MOTORS�

1LANNING�COMPLETE
�WE�CAN� SET�
ABOUT�DRAWING�OUR�DESIGN� INTO�7
" #��
*N� THE� ILLUSTRATION� ABOVE�YOU�CAN� SEE�
MY�DESIGN� FOR�A� CLIMBING�DEVICE�
"LONG�THE�TOP�OF�THE�SHOT�YOU� CAN� SEE

$731 �24//.13�(-�3'$�/4!+("�#., (-
5HERE�ARE���1%�PACKAGES�WHICH� USE�THE�"MIGA�S�MULTI�TASKING�FACILITY��
5HESE�OFFER� USEFUL� ADDITIONS�TO� THE�EFFECTIVENESS� OF�7
" #�� %QJGAU�� ON� 'ISH�
DISK� ����� ALLOWS�UP�TO����7
" #�COMMANDS�TO� BE� ASSIGNED� TO�THE�"MIGA�
FUNCTION� KEYS�� "=H?GAU�� 'ISH�DISK����
� PRODUCES�A�POP�UP�CALCULATOR
�
AVAILABLE�HALF�WAY�THROUGH� ENTERING�AN�9�$"%�COMMAND�� $ALCULATIONS�CAN�
BE�MADE� AND�THE� RESULT� iPASTEDj� BACK� INTO�THE� COMMAND�WINDOW�� ,2' �ON�
'ISH� DISK�����ENABLES�.4�%04�DISKS�WITH� 1$�FORMAT�FILES� SUCH� AS� #7% TO�
BE� READ�AND�ENTERED� INTO�7
" #�� /+3�IS� ANOTHER�HANDY�UTILITY�WHICH�ENABLES�
)1(-�PLOT�FILES� TO�BE� PRINTED�VIA�ANY�OF�THE�"MIGA� PREFERENCES�SELECTED�
PRINTER�DRIVERS�AT�THE� HIGHEST�POSSIBLE� RESOLUTION�� /+3 �IS�ON� 'ISH� DISK�����

7ERB
�@N=S	

/OUN
�HEJA 	

*DENTIFIERS�
	HK ?= PEK J 


"LL� O F�THESE�FUNCTIONS�CAN�
BE�MOUSE�ACTIVATED
� BUT� *�
FOUND�TYPING�THE�COMMANDS�
QUICKER�� �O F�COURSE�THIS�
DEPENDS�ON� HOW�MANY�
FINGERS�YOU� USE�
"LONG�THE�BOTTOM� OF�THE

5HIS�TIME�WE�HAVE�2��������AND�THE�
ROTATED�VIEW�OF�THE�VEHICLE�TO�
DEMONSTRATE�THE�TRANSMISSION�AND�
MOTOR� LOCATION

ILLUSTRATION� ABOVE�YOU�WILL� SEE�THE�
KEYBOARD� INPUT�FACILITY�� "S�YOU� CAN�
SEE
� AN� EXTENSIVE� RANGE�OF�OPTIONS�
ARE�AVAILABLE��5HIS� IS�WHERE�
COMMANDS�ARE�DIRECTLY�ENTERED��0NCE�
FAMILIAR�WITH�THE� SYSTEM
� HOWEVER
�
INPUTTING�DATA�CAN� BE�QUITE�QUICK�
AND� CONSTRUCTION�OF�A�DRAWING�GAINS�
PACE� RAPIDLY�

5HERE�ARE�AN�UNBELIEVABLE�
��� 
���
��� �AVAILABLE� LAYERS� IN�7
�
" #�� � � � �� SO�COMPLEX�DESIGNING�
CAN� BE�CUSTOMISED�TO�SUIT� NEEDS�

"�VISUAL�OUTLINE�OF�MY�VEHICLE�DRAWN�WITH��+6>CI�$0��
/OT�MUCH�DETAIL� IS� REQUIRED� IN�THE�EARLY�STAGES

6
!�"��"
"LONG�WITH�THE� PROFESSIONAL� PACKAGE�
COMES�7
" #��# ��"GAIN� THE� FACILITIES�
AVAILABLE�ARE�ENDLESS�� �KEYBOARD�OR�
MOUSE�DATA�ENTRY
� VERB�NOUN�MODIFIER�
COMMANDS
� AUTOMENUS�WHICH�
CHANGE�ACCORDING�TO�USER�USAGE
�
DISPLAY�MENUS
� � 
��� 
��� � LAYERS�
AVAILABLE
� � 
��� 
����AVAILABLE�USER�
DEFINABLE�VIEWS
� � 
���
����
CONSTRUCTION� PLANES
�WIRE�FRAME�OR�
iSURFACE�DRAWING�
� MESHING�AND�
RENDERING�FROM� A� SINGLE� LIGHT�SOURCE�

5O�THE� LEFT
�WE�CAN� SEE�OUR�HILL�
CLIMBING�VEHICLE�VIEWED�FROM�
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-EFT��5HE�MENU�SCREEN�
\� SHOWING��J9>D�
J� "6AA:GNTH�CHOICE�OF�
LOCATIONS�TO�LEARN�OR�
TEST�YOUR�VOCABULARY��
5RY�NOT�TO�BE�DAUNTED�
BY�THE�NON�3OMAN�
ALPHABET�TO�COME���

-EARNING�FOREIGN�LANGUAGES�INVOLVES�THREE�BASIC�
INGREDIENTS�� PRONUNCIATION
�GRAMMAR�AND�WORDS��
�J9>D�"6AA:GN�SOFTWARE�PROMISES�TO�IMPROVE�
LANGUAGE�LEARNING�ACROSS����DIFFERENT�LANGUAGES
�
BUT�IS�IT �ANY�GOOD �*� HAD�A�BASH�AT�THE�,OREAN�
PACKAGE�

0NE�CHARACTERISTIC�OF�THIS� SERIES�OF�PACKAGES�
IS� THAT�THEY�ONLY�TEACH�WORDS
� NOT�PHRASES
� SO�
ANYONE�HOPING�TO�START�AS�AN� ABSOLUTE�BEGINNER�
WOULD�BE�UNABLE�TO�CONDUCT�THE�SIMPLEST�OF�
CONVERSATIONS� IN�THE� SELECTED� LANGUAGE��5HERE� IS�
HOWEVER�A� PAPERBACK�WITH�EACH� PACKAGE�WHICH� IS�
DIVIDED� INTO� SEVERAL� SECTIONS
� THE�FIRS T�BEING�
PHRASES
� SUCH� AS� k %OES�TH IS� BANK�HAVE�AN�
ACCOUNTANT l� OR� �*� HAVE�A�KIDNEY�PROBLEM
� AND�
CANjT �DRINK�MUCH�l

5HERE�ARE� �� DISKS� IN�THE�,OREAN� PACKAGE
� A�
SYSTEM�DISK�AND��� LANGUAGE�DISKS��5HE�MENU�
SCREEN�OFFERS� A�CHOICE�OF�LOCATIONS��0NCE�THIS� IS�
LOADED�WE�ARE� PRESENTED�WITH�A� PICTURE�FEATURING

AROUND����NUMBERED�OBJECTS�
OR�PERSONS��$LICKING�ON�THE�
RELEVANT�NUMBER�PRODUCES�A�
SAMPLED�PRONUNCIATION��5HE�
QUALITY� IS�ACCEPTABLE
� AND�
APPARENTLY�SPOKEN�BY�A�NATIVE�
OF�THE� RESPECTIVE� LANGUAGE�COURSE�S� COUNTRY��"�PULL�
DOWN�MENU�OFFERS�OPTIONS�OF�WORD� RATE
� QUIZ
�
TRANSLATION� AND�QUIT��"T�THE�BOTTOM�OF�THE�SCREEN
� A�
WINDOW�SHOWS�THE�TRANSLATION� IN� &NGLISH�AND�THE�
WRITTEN� FORM� IN�THE�NATIVE� LANGUAGE�

'RANKLY�*�GOT�BORED�QUICKLY�BY�THE� PACKAGE��5HE�
COMPUTERISATION� ADDS� NOTHING�TO� LEARNING�THE�
LANGUAGE� INSTEAD�OF�SIMPLY�BUYING�A� PAPERBACK
�
OTHER�THAN�A�FEW�PICTURES�AND�DIGITISED� SOUNDS�� *�
WAS�NOT� IMPRESSED� AND� SUGGEST�YOU�WOULD�EASILY�
FIND�MORE� PLEASURABLE�WAYS�TO�WASTE�YOUR�MONEY��
!6>G7GDI=:GH�-D;IL6G:�>H�6K6>A67A:�;GDB�(>8GD�
+�� �DC�������������� .=>H�G6C<:�K6G>:H�>C�EG>8:�
;GDB�P � � �ID�P�� �9:E:C9>C<�DC�I=:�A6C<J6<:�
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"BOVE��5HE� LIVING�ROOM�WITH�ALL�THE�ASSORTED�
PARAPHERNALIA�THAT�YOU�MIGHT�EXPECT�TO�FIND� IN�
ANY�,OREAN�HOUSEHOLD��+UST�POINT�AT�A�NUMBER�
AND�CLICK�� �THE�SPEAKER�THEN�BURSTS�INTO�LIFE�WITH�
DIGITISED�SPEECH�TELLING�YOU�THE�CORRECT�
PRONUNCIATION�FOR�THAT�WORD

� �.OVE�TO� STAGE�EDITOR�
"DD� LIGHTS��g�4ET�GLOBALS

��.OVE�TO� PROJECT�EDITOR��g�
4ET�RESOLUTION�p�
4ET�RENDER�TYPE

� �3ENDER��g�4HOW� IMAGE

8HILST� *� COULD�JU S T�GO�
AHEAD�AND� RENDER�THE�
DRAWING� IMPORTED�FROM�7
�
" #��# �*�WANT�TO

%EVELOPMENT�ON�THE�WHEELS�CLEARLY�SHOWS�THE�
SYSTEM�OF�CONSTRUCTING�GEOMETRIC�SHAPES��0NCE�
BUILT�THESE�ARE�CALLED� iOBJECTSj�AND�CAN�BE�
DUPLICATED�AND�SCALED�AT�WILL

DEMONSTRATE�THAT� (I =C EJA �� �IS� NOT�
JU S T�A�TRACING�PACKAGE
� BUT�ALSO�A�
VERY�COMPETENT�DRAWING�UTILITY�� *N� THE�
SCREENSHOT�AT�THE�TOP� LEFT�O F�THIS�
PAGE
� YOU�CAN� SEE�THAT� *� HAVE�
REMOVED�SOME�OF�THE�STAGES� IN� THE�
DRAWING�OF�THE�VEHICLE�AND�TAKEN�THE�
DESIGN� BACK�A� FEW� LEVELS�TO� REPEAT�
THE�CONSTRUCTION� IN� (I =C EJA �� )ERE� IS�
A�DESCRIPTION�OF�HOW� *�WENT�ABOUT�
CREATING�THE�VEHICLE���

TO �THE�ORIGINAL� SHAPE�AND� REMOVING�
SOME�OF�THE� FACES�TO�ALLOW�VIEWING�OF�
THE� INTERIOR�WORKINGS�OF�THE�BUGGY��
5HE�SCREENSHOT�BELOW�SHOWS�HOW� *�
WENT�ON�TO� RECREATE�THE�WHEELS�

5HE�WHEELS�WERE� CREATED�WITH� A�
TUBE�PRIMITIVE
�WITH� ���CIRCULAR�
SECTIONS
� ��HORIZONTAL� SECTIONS� AND�
CLOSED�ENDS��5HEY�WERE�MADE� INTO�A�
TYRE�SHAPE�USING�THE� iPICK�POINTSj�
MODE�AND�GIVEN�THE�ATTRIBUTES�THAT�
YOU�WOULD�EXPECT�O F�RUBBER�

5HE�WHEEL� THAT� *� CREATED�WAS�
THEN� COPIED�TO�ALL� THE�OTHER�
WHEEL� POSITIONS�ALONG�THAT�
SIDE�OF�THE�VEHICLE��5O�ADD�
THE�WHEELS� TO�THE�OTHER�
SIDE
� THE�WHEELS�WERE�
ROTATED� ���DEGREES� SO�THAT�
THEY�FACED� IN� THE�OTHER�
DIRECTION� AND�THEN�COPIED�TO�
ALL� THE�POSITIONS�ALONG�THAT�
SIDE��"�MUD�GUARD�WAS�
MADE�BY�SELECTING�A�PLANE�
PRIMITIVE
�WITH���HORIZONTAL�
SECTIONS�AND�ONE�VERTICAL�
SECTION��5HE� PLANE�WAS�
THEN� BENT� INTO�THE� REQUIRED�
SHAPE� USING�THE� �SELECT�
POINTSl� MODE�� �ESSENTIALLY

 -"7�-$�2&#�4#&'!*#
'IRST�O F�ALL� *� CHOSE�A� PRIMITIVE�TO �BASE�
MY�BUGGY�ON�� *N�TH IS�CASE
� *� CHOSE�A�
CUBE�AND�STRETCHED� IT�TO�THE�BODY�
SHAPE�� *� THEN� ADDED� A�CANOPY�TO�THE�
MAIN�BODY�BY�SHAPING�ANOTHER�CUBE

I L L L L�� �
p

�R�� i�V�
I

5HE�FINAL�DESIGN�WHICH�HAS�BEEN�RECONSTRUCTED�
USING�$B6<>C:����"NY�OF�THE�ON�SCREEN�WINDOWS�
CAN�NOW�BE�BROUGHT�TO�FULL�SCREEN�WITH�THE�
ORIENTATION�ALTERED�UNTIL�A�SUITABLE�VIEW�IS�
SELECTED�FOR�RENDERING

AN�EASY�PROCESS
� BUT�ONE�THAT�BRINGS�
US�BACK�TO �THE�POSITION�WE�WERE� IN�
WHEN� *� FIRS T�PORTED� THE�DRAWING�FROM�
7
" #��#�

*�WANT�TO�PRESENT�THE�COMPLETED�
DESIGN�OF�MY�VEHICLE�AS�MORE� THAN�
JU S T�A�TECHNICAL� DRAWING
� SO� *� MOVE�
ON�TO�THE� RAY�TRACING�OR�RENDERING�
FACILITY�� 0PTIONS�HERE�ARE�TOO�
NUMEROUS�FOR�ME�TO�GO� INTO
� SUFFICE�
TO � SAY�THAT�YOU� CAN� CHOOSE�AS�MANY�
LIGHT�SOURCES�OR�TEXTURES�AS�YOU�WISH�
TO�MAKE�THE�COMPLETED�ARTICLE� LOOK�
AS� REALISTIC�AS� POSSIBLE�

5HE� ILLUSTRATION�BELOW�SHOWS�THE�
COMPLETED� SET�OF�FOUR�VIEWS�OF�MY�
VEHICLE�� *� HAVE�TO �MAKE� A�DECISION�
ABOUT�WHICH�VIEW�OF�THE�VEHICLE� *�WISH�
TO� RENDER
� HOW�BIG� *�WISH� IT�TO� BE
�
FROM�WHAT�ANGLE� *�WISH� IT�TO �BE�
VIEWED�AND�FROM�WHICH�DIRECTIONS�
LIGHT�SOURCES� SHOULD�EMANATE�
'INALLY
� BY�COLLECTING�A�SERIES�OF�
RENDERINGS
� POSSIBLY����TO���
� *� CAN�
COMBINE�THE� IMAGES�TO� CREATE�AN�
ANIMATION�WHICH�COULD
� FOR�EXAMPLE
�
SHOW�MY�VEHICLE� ROTATING
� PRESENTING�
ASPECTS�OF�THE�DESIGN� SPECIFICATIONS� *�
WISHED�TO�EMPHASISE�

!-,!*31'-,1
5HE�COMBINATION� OF�TWO�
PACKAGES�GIVES�AN�OUTCOME�
WHICH� IS�GREATER�THAN�THE�
SUM�ATTRIBUTES�OF�THE�
RESPECTIVE� PROGRAMS�� *� DO�
NOT�OFTEN� DROOL� OVER�
SOFTWARE
� BUT�THESE�TWO�
PACKAGES� REALLY�DESERVE�
PRAISE�OF�THE�HIGHEST�ORDER��
'OR�ANYONE�AMONG�YOU�
THINKING�ABOUT�$"%�OR�RAY��
TRACING
� THESE�TWO� ARE�THE�
BUSINESS�� /EXT�MONTH� *j LL�
BE�SPENDING�MORE�TIME�
LOOKING�AT�THE� INDIVIDUAL�
MERITS�O F�EACH�OF�THESE�
PACKAGES
� SHOWING�YOU� HOW�
TO�GET�THE�BEST�FROM�THEM�

)AVING�PORTED�THE�VEHICLE�OVER�TO �
$B6<>C:�� 
 ��HAVE�REMOVED�SOME�OF�
THE�DETAIL� IN�ORDER�TO� RECONSTRUCT�IT�
USING� $B6<>C:TH� iPRIMITIVESj�
CONSTRUCTION�SYSTEM

CONTINUED�FROM�PAGE� ���

MODIFIED� AND� RESOLVED� IS� PORTED�VIA�A�
FACILITY� IN� THE�7
" #�� � � � �DRAWER�
UTILITIES
� KNOWN� AS�4AVE�5URBOSILVER��
&XIT�7
" #��# �AND� LOAD� (I =C EJA ���

+UST�AS�7
" #�� � � � � IS� A�JEWEL
�
(I =C EJA �� �IS� SOLID�GOLD� STAR��5HE�
PRINCIPAL�EDITORS� IN� (I =C EJA �ARE��
DETAIL
� FORMS
� CYCLE
� STAGE
� ACTION
�
PROJECT�AND� PREFERENCES�

%ETAIL� AND�FORMS�ARE�EDITORS� FOR�
OBJECT�CREATION�� $YCLE� IS� AN�EDITOR�FOR�
CREATING�ANIMATION� CYCLES�� 4TAGE� IS�
WHERE�ALL� OBJECTS� COME�TOGETHER�WITH�
LIGHTS�AND�CAMERA�TO� CREATE�PICTURES�
AND�ANIMATION� SEQUENCES��"CTION�
CREATES�THE� SCRIPTS�WHICH� AFFECT�THE�
OBJECTS
� CAMERAS�AND� LIGHTS
� AS�WELL�
AS� THE�ENVIRONMENT��1ROJECT� IS� A�
SPECIAL�EDITOR�THAT�SETS� THE�
CHARACTERISTICS�OF�THE� PICTURE� IMAGE�
SIZE
� AND� RESOLUTION
� AS�WELL� AS�
RENDERING�FORMAT�� 1REFERENCES� SETS�
THE� INTERFACE�ENVIRONMENT�YOU�WORK�
IN�� 5HE� PROCESS�OF�CARRYING�OUT�A�TASK�
IN� (I =C EJA �IS� PROBABLY�BEST�
UNDERSTOOD� BY�TH IS� SCHEMATIC�

� �&NTER�DETAIL� EDITOR��g�.AKE�OBJECT
� �4AVE�OBJECT

".*("�4)011&3�n �*446&��� �n �%&$&.#&3� ����� �� $ L
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A �('��COUNTS���AND�ADDS�
HI�AND�SPELLS�AND�

READS�AND�DRAWS�nnn
�$HILDREN� LOVE� LEARNING�WHEN� IT�S� FUN�AND�
ENTERTAINING
�THAT�S�WHY�,IDS��"CADEMY�
HAD�EDUCATIONALISTS�DESIGN� THE�BEST�
EDUCATIONAL� SOFTWARE�AND�CARTOONISTS�
ANIMATE�THE�ANTICS�OF�THE�CHARACTERS��:OU�
CAN�BE�CONFIDENT� YOUR� CHILD� IS� LEARNING�
WITH� THE�BEST���� *
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$OMPLETE�COURSE�WITH� REAL� SPEECH
� ADVENTURE�GAME�AND�BUSINESS� LETTER�
GENERATOR
����PROGRAMS���BOOK�AND�MANUAL��4UPERB�GRAPHICS���MUSIC��_��

. # �

$OMPLETE�COURSE�WITH�REAL�SPEECH���GRAPHICS�ADVENTURE�GAME
����PROGRAMS�
��A�BOOK�AND�A�MANUAL��4UPERB�GRAPHICS�AND�MUSIC�� _��

($�-*�(�/#.����� P<8IJ���"�. �

#EST�SELLING�($4&�MATHS�COURSE�IN�6,��'OR�AGES� ���UPWARDS�IN����PROGRAM�
OPTIONS�PLUS�A�BOOK�AND�MANUAL�� 4UPERB�GRAPHICS�AND�MUSIC��_���

? 5 $ 3 0 & / ( - IS ? � Y E ? ? $ 4 & ?

$OMPLETE� COURSE� TAKING� STUDENTS� FROM� SPELLING� AND� PUNCTUATION� TO�
UNDERSTANDING� LITERATURE�� "LSO� FOR�&'-��8ITH�REAL� SPEECH
� ���PROGRAMS
� A�
BOOK�AND�A�MANUAL��4UPERB�GRAPHICS�AND�MUSIC�_���

+-$(�-4�(�/#.��*0-. � ��� ���P<8IJ��
$OMPLETE�COURSE�WITH�FULL�SCREEN�COLOUR�GRAPHICS��/"5*0/"-�$633*$6-6.�
	-EVELS����
��$OUNTING
�ADDITION
�SUBTRACTION
�)56
�LONG�AND�SHORT�MULTIPLICATION�
AND�DIVISION
�TABLES�AND�FRACTIONS�����PROGRAMS���A�BOOK�AND�A�MANUAL�_���
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����PROGRAM�COURSE�TEACHING�
READING
�WRITING���SPELLING�WITH�A�BOOK
�MANUAL�AND�VOICE�TAPE�_���
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4TEP�BY�STEP�COURSE�OF����PROGRAMS� �� A�BOOK�AND�MANUAL�� 'ULL� SCREEN�
GRAPHICS�FOR�CALCULUS� _���
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&HIS�MONTH
� BY�POPULAR�
DEMAND
� *jM�GOING�TO�BE�
TAKING�A� LOOK�AT�COMMS�
FROM�A�BEGINNER�S�POINT�OF�
VIEW
�OFFERING�A�STEP�BY�STEP�GUIDE�

TO�LOGGING�ON�TO�A�##4�FOR�THE�FIRST�
TIME�� *jLL�ALSO�TRY�TO�DISPEL�A�FEW�
MYTHS�� -ETjS�START�OFF�BY�TALKING�
THROUGH�THAT�ALL� IMPORTANT�FIRST�CALL�
TO�A�BOARD�

5HE� LOGON� PROCEDURE�FOR�BULLETIN�
BOARDS� IS�VERY�SIMILAR
� NO�MATTER�
WHAT�BOARD�YOU� ARE�CALLING�� *T�USUALLY�
TAKES�THE�FORM�OF�TWO�STAGES�� 'IRSTLY�
YOU�ENTER�A�FEW�BASIC� PIECES�OF�
INFORMATION
� YOUR�NAME
�WHERE�YOU�
ARE�CALLING�FROM� AND�YOUR�DATE�OF�
BIRTH�� 5HIS� INFORMATION� IS� USUALLY�
STORED�BY�THE�##4�SOFTWARE� ITSELF
�
AND� IS� EASILY�ON� HAND� FOR�THE�SYSOP�

:OU�THEN�FILL� IN� A� SLIGHTLY�MORE�
DETAILED�QUESTIONNAIRE�WHICH� IS�
DESIGNED� BY�THE� SYSOP��5HE�
QUESTIONS� IN� TH IS�VARY�DEPENDING�ON�
THE� BOARD
� BUT�USUALLY� INCLUDE�THINGS�
SUCH� AS�WHERE�YOU� HEARD� ABOUT�THE�
BOARD� AND�WHETHER�YOU�WOULD�
SUBSCRIBE� IF� IT�TURNS�OUT�TO �BE�GOOD�

26"4"3
5O�GIVE�YOU� AN�EXAMPLE�OF�THE� SORTS�
O F�QUESTIONS�YOUjLL� BE� ASKED
� *j LL�TAKE�
YOU� THROUGH� A�COMPLETE� ##4� LOGON�
RIGHT�UP�TO�THE�MAIN�MENU�� 'OR�THIS�
EXAMPLE� *j LL� USE�2UASAR
� A� 1$�BASED�
BOARD�WHICH� HAS�TWO�SHORT�
QUESTIONNAIRES�FOR�YOU� TO� FILL� IN�� 0THER

6OU LD� YOU� L I K E � FL**4 *� CO LO UP � AND� G RA P H IC S � 	: �N 
 � 7ES

)OW� JSANS� L IN E S � DOES� D IS P LA Y � HAVE� � �� ��� 
� � � PSEON.ENDED
�� ���

.OU LD� GOU� L I K E � TO � PAUSE� A F T E R � EACH� SC REEN � PAGE� 	7 �N� � 7ES

6HENE� APE� YOU� C A L L I N G � FPO T� � #ANBUNY
� 0XON

2UASARjS�SYSTEM�QUESTIONS�� �THESE�
CONTROL�ASPECTS�OF�HOW�YOU�WANT�
THE�BOARD�TO�LOOK�WHEN�YOU�DIAL� IN

BOARDS�WILL� BE� SIMILAR�� ONLY�THE�
QUESTIONS�WILL� DIFFER�

5HERE�ARE�TWO�WAYS�OF�DIALLING�THE�
BOARD��:OU�CAN�EITHER�ENTER�THE�
DETAILS� INTO�THE�DIALLING�DIRECTORY�OF

0NE�OF�2UASARjS�MOST�INTERESTING�
ASPECTS
�AN�ON�LINE�DATABASE�FULL�OF�
USEFUL�TEXT�FILES
THE� COMMS� PACKAGE�YOU� ARE�USING�OR�
YOU�CAN�DIAL� IN� MANUALLY��8HICH�YOU�
CHOOSE� IS�ENTIRELY�UP�TO �YOU
� ENTERING�
THE�NUMBER� IN� THE�DIRECTORY�CAN�BE�
LONG�WINDED
� AND� A�WASTE�OF�TIME� IF�
YOU� DECIDE�YOU�DONjT � LIKE�THE�BOARD�

1.##"�"#+-,
"LSO�CHECK�THAT�THE� SPEED� AT�WHICH�
THE� COMMS�
PROGRAM� IS�
TALKING�TO�THE�
MODEM� IS�
CORRECT�� 4ET� IT�
AT�THE� HIGHEST�
SPEED�THE�
MODEM
SUPPORTS�� *F�YOU�
HAVE�A�MODEM�
WHICH� USES�
./1�� OR
7��BIS�DATA�COMPRESSION
� SET� IT�AT�
PS E?A �THE� TOP�SPEED��5HIS� IS�TO�
ENSURE� THAT�THE�MODEM�CAN�TRANSFER�
DATA�BETWEEN�THE�MODEM� AND�THE�

COMPUTER�FAS T�ENOUGH�TO�
GET�A�GOOD�DOWNLOAD�
SPEED�
*F�THE�MODEM�S� SPEAKER� IS�
ON�YOU�MAY�BE�ABLE�TO �HEAR�
THE� PHONE� RINGING
� THEN�THE�
##4�WILL� 	HOPEFULLY
� ANSWER�
AND�YOUR�MODEM�WILL�
SQUEAL��5HIS� IS�THE�TWO�
MODEMS� iCHATTINGj� TO�EACH�

OTHER�ESTABLISHING�THE�SPEED�AT�
WHICH� THEY�SHOULD� TALK�

5HE�SAME�THING�WILL� HAPPEN� IF�YOU�
DIAL� USING�A�DIALLING�DIRECTORY
� EXCEPT�
THERE�WILL� PROBABLY�BE�A�STATUS�
WINDOW�TO�TELL� YOU�WHATjS�GOING�ON�

!-,,#!2�����
0NCE�THE�MODEMS�
HAVE�FINISHED�
ESTABLISHING�WHO�
AND�WHAT�THEY�ARE
�
YOUR�END�WILL� RETURN�
A�MESSAGE�TO�TELL�
YOU�THAT� IT�HAS�
CONNECTED�AND�
WHAT�SPEED�YOU�
ARE�OPERATING�AT��
5HE�MESSAGE�YOU�

GET�SHOULD�BE�THE� SAME� NO�MATTER�
WHAT�MODEM�YOU� ARE� USING
� AND�
DEPENDS�ON�THE�SPEED�OF�THE�
CONNECTION�EG�

n� $0//&$5����� #AUD�CONNECTION
n� $0//&$5������ �����#AUD�
CONNECTION
n� $0//&$5������3&-�������� #AUD

*� PREFER�TO� SEE�WHAT�THE�BOARD� IS�
LIKE� BEFORE� CLUTTERING�UP�THE�DIALLING�
DIRECTORY�WITH� NUMBERS� *� DONjT �WANT�
TO �CALL� AGAIN
� SO� *� USUALLY�MAKE�THE�
FIRS T�CALL� BY�HAND�

5O�DIAL�WITHOUT�USING�THE�DIALLING�
DIRECTORY�	USING�A� )AYES�COMPATIBLE�
MODEM
�YOU� CAN�TA LK �DIRECT�TO �YOUR�
MODEM�� #Y�TYPING�

�,�,
������
� ��� �*�,-*'�

:OU�WILL� TELL� THE�MODEM�TO�DIAL� THE�
NUMBER�GIVEN�AND�WAIT�FOR�A�MODEM�
TO�ANSWER�� *F�WHAT�YOU�TYPE� IS� NOT�
ECHOED� BACK�TO� THE�SCREEN
� CHECK�
THE�MODEM� IS� PLUGGED� IN
� TURNED� ON�
AND�THE�CABLE� IS�CONNECTED�

5HE�2UASAR�MAIN�MENU
�MAKE�SURE�
YOUjVE�GOT�A�1$�CHARACTER�SET�LOADED�
IF �AT�ALL�POSSIBLE
�OTHERWISE�THE�MENU�
WILL� LOOK�STRANGE
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CONNECTION
�WITH� AN� ./1��� k RELIABLE��
LINK�	IE� DATA� COMPRESSION� TURNED� ON
��
n� $0//&$5����������� #AUD�
CONNECTION

5HE�EXACT�TIME� IT�TAKES�TO�GET�THIS

MESSAGE�WILL� DEPEND� ON� HOW�FAST�THE�
MODEM� AT�THE� ##4� ANSWERS�THE�
PHONE
� AND� HOW�COMPLEX�THE� LINK� IS��
'OR� INSTANCE
� IF�YOU� ARE� USING�A�7���
	�����BAUD
�MODEM�WITH�./1��� 	A�
DATA�COMPRESSION�STANDARD

� IT�WILL

(�0%-,� 312',%�X�(�0%-,� 312',%X�(�0%-,� 312',%
"RCHIVE�� �5O� PACK�FILES� INTO�A�COMPRESSED� �ARCHIVEl� WHICH� CAN�THEN� BE�

DOWNLOADED�MUCH�FASTER�THAN� A�NORMAL� UNCOMPRESSED�FILE�

##4�� �"N�ELECTRONIC� BULLETIN� BOARD�� �WHAT�YOU�CALL�WHEN�YOU� USE�YOUR�
MODEM�� *T�USUALLY�CONTAINS�MESSAGES�AND� ARCHIVED�FILES�

$*4�� �$OMPU4ERVE
� A� LARGE� INTERNATIONAL� 64�BASED� ##4��7ERY�EXPENSIVE�

$*9�� �$OMPULINK� *NFORMATION� EXCHANGE��"�POPULAR�6,�ON�LINE�CONFERENCING�
SYSTEM�� .IX�WITH� THE� RICH� AND� FAMOUS
� BUT� PAY�FOR�THE� PRIVILEGE�

%OWNLOAD�� �5RANSFER�A�FILE�FROM�THE�##4
� TO �YOUR�MACHINE�

&.AIL�� �&LECTRONIC�.AIL��5HIS� IS� SIM ILAR�TO � NORMAL� i�SNAILl� MAIL
� BUT�THE�
LETTERS�ARE�ELECTRONIC
� AND� ARE�TRANSFERRED�VIA�MODEMS�

.ODEM�� �"�.0%ULATOR�%&.ODULATOR��5HIS�CONNECTS� TO�YOUR�MACHINE�AND�
TRANSLATES�THE�DIGITAL� SIGNALS� FROM�YOUR�COMPUTER�INTO� SOUNDS�WHICH�ARE�
THEN�TRANSFERRED�DOWN�THE�TELEPHONE� LINE�TO�ANOTHER�MODEM�

./1�� �"�DATA�COMPRESSION�AND�ERROR�CORRECTION� PROTOCOL�

0FF�LINE� READER�� �"�PROGRAM�WHICH� ENABLES�YOU�TO� READ�MESSAGES�FROM�A�
CONFERENCING�SYSTEM� OFF�LINE� SUCH� AS�$*9
� SAVING�YOU� TIME�AND�MONEY�

5ERMINAL�� �5HE�COMMS�PACKAGE�USED�TO�COMMUNICATE�WITH�YOUR�MODEM��
/$OMM�OR�+3$OMM� ARE�THE�MOST�POPULAR�

5RANSFER�PROTOCOL�� �5HE�METHOD� USED�TO� UPLOAD� AND�DOWNLOAD� SOFTWARE�� *T�
ENSURES�THAT�NO�DATA� IS� LOST�OR�CORRUPTED�DURING�THE�TRANSFER��5RANSFER�
PROTOCOLS� INCLUDE�9.ODEM
� :.ODEM� ,ERMIT�AND�;.ODEM�

6PLOAD�� �5O�TRANSFER�A�FILE � FROM�YOUR�MACHINE�TO� THE� ##4�

".*("�4)011&3�n �*446&����n �%&$&.#&3� ����� F � & �+&
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TAKE�SEVERAL� SECONDS�FOR�THE�
MODEMS�TO�ESTABLISH�THE�CONNECTION��
.UCH� LONGER�THAN�A�STANDARD� �����
OR�����BAUD�MODEM�WHICH�ONLY�
TAKES�A�SECOND�OR�TWO�

,+�1,�1%"��,�/!
0NCE�THE�MODEMS�ARE�TALKING�TO�
EACH�OTHER�THERE�WILL� BE�A�SHORT�DELAY

0NE�OF�2UASARjS�MANY�ON�LINE�ARCADE�
GAMES�� �3EMOTE�1ONG�
AND�THEN�YOU�WILL� START�RECEIVING�DATA�
FROM�THE�##4�

'OR�'IDONET�BOARDS� 	A�WORLDWIDE�
NETWORK�OF�##4�ENTHUSIASTS

�YOU�WILL�
PROBABLY�BE�GREETED�WITH� A�MESSAGE�
FROM�A�MAIL� HANDLING� �FRONT�ENDj ��
5HESE�PROGRAMS�ANSWER�THE�PHONE�
AND�DETERMINE�WHETHER�THE�CALL� IS�
FROM�A�HUMAN�OR�AN�AUTOMATIC�
ELECTRONIC�MAIL�TRANSFER�� *F�IT� IS�THE�
LATTER
� THE�MESSAGES�ARE� RECEIVED�
AND�PLACED� IN�THE�BOARD�S�DATABASE��
*F�THE�CALL� IS�FROM�A�USER
�THE�USER�IS�
ALLOWED�ON�TO�THE�BOARD�

5O�DETERMINE�WHETHER�YOU�ARE�A�
HUMAN�CALLER�THE�FRONT�END�WILL�
USUALLY�ASK�YOU�TO� PRESS�THE�&SCAPE�
KEY�A�COUPLE�OF�TIMES�� *N�THE�CASE�OF�
2UASAR
�THIS� IS�THE�MESSAGE�YOU�GET�

#/..%#4������2%,���

��%-3)=2%1!��%�

&OLKQ$LLO�������+ �
.LK@LJJBO@F>I�SBOPFLK�

0OBPP�%P@>MB�QTF@B�CLO�*�

��15!3!2��

0NCE�YOU� PRESS�ESCAPE�A�COUPLE�OF

"NOTHER�USEFUL�2UASAR�AREA
�ADVERTd
ISEMENTS�FOR�USERS�TO�SELL�UNUSED�
EQUIPMENT�OR�ADVERTISE�THEIR�##4
TIMES�YOU�GET�A�SECOND�MESSAGE�

��15!3!2X��FP�?BFKD�IL>ABA�

"ND�YOU�HAVE�TO�WAIT�FOR�A�BIT
�WHILE�
THE�##4�SOFTWARE� IS� LOADING��5HIS�
USUALLY�ONLY�TAKES�A�FEW�SECONDS�

),$,+�1&*"
:OU�THEN�GET�A�TITLE�SCREEN�WITH�A�BIT�
OF�INFORMATION� ABOUT�THE�BOARD�AND�
THEN�YOU�LL� BE�ASKED� FOR�YOUR�NAME��
0NCE�YOUjVE�TYPED�THIS� IN�THE�##4�
WILL�CHECK�TO�SEE� IF�YOU�ARE�ALREADY�A�
MEMBER�OF�THE�BOARD�

*F�YOU�ARE�YOU�WILL� BE�ASKED�FOR�
YOUR�PASSWORD
�
IF�NOT
�YOU�LL� BE�
ASKED� IF�YOU�
TYPED� IT
CORRECTLY�� *F�YOU�
DID�YOU�LL� BE�
ASKED�TO�GO�
THROUGH�THE�
NEW�USER�
PROCEDURE��5HIS�
NAME�AND�
PASSWORD�
CHECKING

SECTION� IS�USUALLY�CALLED� iLOGGING�ONj 
�
iLOGGING�INj� OR�JUST�THE� i LOGINj �

0"11&+$�2-
5HE� REGISTRATION� PROCEDURE�FOR�2UASAR�
CONSISTS�OF�TWO�SECTIONS��5HE�FIRST�
GETS�STANDARD� INFORMATION�FROM�YOU�
ON�HOW�YOU�WANT�THE�BOARD�TO� LOOK�
AND�WHICH�EDITORS�YOU�WISH�TO�USE�

5HE�MAIN�MENU�FOR�THE�2UASAR�
*NFORMATION�CENTRE
�THE�BOARDjS�ONd
LINE�INFORMATION�DATABASE

"N�OUTLINE�OF�THE�SYSTEMjS�
QUESTIONS�FOLLOWS���

n� 8OULD�YOU�LIKE �"/4*�COLOUR�AND�
GRAPHICS�	: �N 
 

"/4*�COLOUR�AND�
GRAPHICS�MAKES�
THE� BOARD�
MENUS�MORE�
COLOURFUL� AND�
SOMETIMES�EVEN�
ALLOWS�A� LIMITED�
FORM�OF
ANIMATION��5HE�
DISADVANTAGE� IS�
THAT�THERE� IS� A�
LOT�OF
INFORMATION�

REQUIRED�TO�CREATE�THE�MENUS�SO�
EVERYTHING�RUNS�MORE�SLOWLY��4O
� IF�
YOU� HAVE�A�SLOWER�MODEM�	����� IS�
ABOUT�AS�SLOW�AS�YOU�CAN�GO�AND�STILL�
USE�"/4*
� ANSWER�iNOj� TO�THIS�

n�%O�YOU�WANT�TO �USE�THE�"/4*�FU LLd
SCREEN�EDITOR�	: �N 
 
*F�YOU�DO�USE�"/4*� COLOUR
�MANY�
BOARDS�NOW�OFFER�THE�FACILITY�TO�USE�A

iFULL� SCREEN�� EDITOR�TO�ENTER�
MESSAGES��5HESE�EDITORS�ARE�MORE�
FRIENDLY�THAN�THE�SIMPLE� LINE�BASED�
EDITORS�WHICH�ARE�THE�ALTERNATIVE�
5HEY�ENABLE�YOU� TO�USE�THE�CURSOR�TO�
MOVE�AROUND�THE�SCREEN�AND� INSERT�
CHARACTERS
� IN� A�SIMILAR�MANNER�TO�
THE�"MIGAjS� &D� PROGRAM�

n�6SE�THE�FU LL�SCREEN�MESSAGE�
VIEWER�	: �N 
 
"GAIN
� THE�FULL� SCREEN�MESSAGE�
VIEWER�IS�A�MORE�FRIENDLY�METHOD� OF�
VIEWING�A�BOARDjS�MESSAGES
�
WHETHER�YOU�USE� IT�OR�NOT� IS� UP�TO�
YOU�� *T�WILL� BE�SLIGHTLY�SLOWER�BUT�IT�IS�
A� LOT�MORE�FRIENDLY�

n�)OW�MANY�LINES�DOES�YOUR�DISPLAY�
HAVE �	�����
����RECOMMENDED

5HIS� IS�THE� NUMBER�OF�LINES�THAT�
MAKE�UP�ONE�PAGE�ON�YOUR�DISPLAY��
'OR�A�STANDARD�"MIGA
� ���WILL� BE�FINE�

n�8OULD�YOU�LIKE �TO �PAUSE�A FTE R�
EACH�SCREEN�PAGE�	: �N 
 
*F�YOU�ANSWER�YES�TO�THIS
� EACH�TIME�
THE�NUMBER�OF�LINES�SPECIFIED�ABOVE�
HAS�BEEN�DISPLAYED
�YOU�WILL� BE�
PROMPTED�TO�SEE� IF�YOU�WANT�TO� READ�
MORE��5HIS� IS�TO�PREVENT� INFORMATION�

SCROLLING�OFF�THE�
TOP�OF�THE�
SCREEN�BEFORE�
YOU�GET�A�
CHANCE�TO� READ�
IT��"LL� BUT�THE�
SLOWEST�MODEM�
USERS�WILL�
ANSWER�YES�TO�
THIS�� OWNERS�OF�
SLOW�MODEMS�
WILL�BE�ABLE�TO�
READ�THE�TEXT�

BEFORE� IT�SCROLLS�OFF�THE�TOP�OF�THE�
SCREEN� ANYWAY�

n�%O�YOU�WANT�SCREEN�CLEARING�
CODES�TO �BE�SENT�	: �N 
 
"NSWERING�YES�TO�THIS�QUESTION�WILL�
CAUSE�YOUR�SCREEN�TO�CLEAR�AFTER�ONE�
OF�THE�PROMPTS�MENTIONED�ABOVE�

*F�YOUR�COMMS�SOFTWARE� IS�SLOW�
AT�SCROLLING�THE�SCREEN
� ANSWER�YES��
0THERWISE� IT�S�A�MATTER�OF�PERSONAL�
PREFERENCE�

n�8HERE�ARE�YOU�CA LLING �FROM 
5HE�GENERAL� CONVENTION� IS�TO�PUT�YOUR�
TOWN
� FOLLOWED�BY�A�COMMA
�THEN�THE�
COUNTY�OR
� FOR�OVERSEAS�BOARDS
� THE�
COUNTRY��4O�MINE�WOULD�BE� k#ANBURY
�
0XONl�OR� k#ANBURY
� 6,l� FOR�AN�
OVERSEAS�BOARD�

n�1LEASE�ENTER�YOUR�HOME�VOICE�
PHONE�NUMBER�
*TjS� IMPORTANT�TO�FILL�THIS�ONE� IN�
CORRECTLY�� �THE�SYSOP�WILL� PROBABLY�
CHECK�� .OST�BOARDS�ALSO�ASK�YOU�TO�
CONFIRM�THE�NUMBER�

4OME�BOARDS� ALSO�ASK�YOU�FOR�A�
DATA�PHONE�NUMBER
� IF�YOU�ONLY�HAVE�
ONE�TELEPHONE�LINE
� PUT�THE�SAME�
NUMBER�FOR�BOTH�

n� &NTER�YOUR�HANDLE�	3&563/�FOR�
NONE
�
:OUR�iHANDLEj� IS�A�CODENAME�WHICH�
YOU�CAN�USE�WHEN�WRITING�MESSAGES��
5HERE�AREN�T�MANY�BOARDS�THAT�ALLOW�
YOU�TO�HAVE�ONE
� BUT�2UASAR�DOES�

n� 1LEASE�ENTER�YOUR�DATE�O F�BIRTH �
	%%�..�::
�
5HE�SYSOP�WILL� USE�THIS�TO�VERIFY�THAT�
YOU�ARE�WHO�YOU�ARE� IF�YOU� LOSE�YOUR�
PASSWORD�

-�004,/!�1&*"
5HE�BOARD�WILL�THEN�ASK�YOU�FOR�A�
PASSWORD��8HEN�SELECTING�A�
PASSWORD�TRY�NOT�TO�NOT�USE�ONE�
WHICH� IS�EASY�TO�GUESS�� 6SE�A�
DIFFERENT�PASSWORD�FOR�DIFFERENT�
SYSTEMS��8HEN�YOU�ENTER�YOUR�PASSd
WORD
�CHECK�YOU�VE�TYPED� IT�CORRECTLY�

5HE�SYSTEM�THEN�CHECKS�FOR�SILLY�
PHONE� NUMBERS�OR�ONES�THAT�HAVE�
BEEN�BANNED�FROM�THE�SYSTEM��5HEN�
WEjRE�ON�TO�A�SECOND�QUESTIONNAIRE�
WHICH� HAS� REALLY�BEEN�DESIGNED� BY�
THE�SYSOP�TO�OBTAIN�A� LITTLE� iMARKET�
RESEARCHj� INFORMATION�TO�HELP�HIM�
MAKE�THE�BOARD�MORE� INTERESTING���

0NCE�YOU�HAVE�FILLED�THIS� IN
�THE�
SYSTEM� REPEATS�THE� INFORMATION�AND�
ASKS�YOU�TO�ENTER�YOUR�PASSWORD�
AGAIN��5HEN� IT jS�OFF�TO�THE�MAIN�MENU�
WITH�ACCESS�TO�THE�BOARD�

:OUR�ACCESS�WILL� BE� LIMITED� UNTIL�
THE�SYSOP�GETS�A�CHANCE�TO�VERIFY�
YOUR�DETAILS�WHICH� USUALLY�TAKES�
AROUND����HOURS�

4O�THATjS�ABOUT�IT�AS�FAR�AS�
LOGGING�ON�GOES�� *T� IS�WORTH�TAKING�
THE�TIME�TO�ANSWER�ANY�QUESTIONS�
YOU�ARE� ASKED� PROPERLY�THOUGH
�YOUjLL�
AVOID�UPSETTING�THE�SYSOP�FOR�A�START
� �AND�YOU�NEVER�KNOW�WHEN�YOU�
MIGHT�NEED�TO�ASK�HIM�A�QUESTION�

*�$& �,#�*,!"*0
5HERE� IS�NOTHING�MYSTICAL� ABOUT�
MODEMS��5HINK�OF�A�MODEM�AS�A�
SPECIAL� SORT�OF�TELEPHONE�THAT�
TRANSMITS�ELECTRONIC�NOISES� RATHER�
THAN�SPEECH��5HEY�WORK�VIA�
TELEPHONE� LINES�AND�ARE�SUBJECT�TO�
THE�SAME�CHARGES�

8HEN�A�MODEM� IS�BEING�USED�ON�
A� PHONE� LINE
� NO�ONE�ELSE�CAN�USE�
THE� LINE
� AS� IS�THE�CASE�WHEN�
SOMEONE�ELSE� IS�MAKING�A� PHONE�
CALL��5HERE� IS�NO�WAY�OF�ALLOWING�TWO�
PEOPLE�TO�USE�THE�SAME�PHONE� LINE
�
SO�YOU�CANjT �USE�A�MODEM�AT�THE�
SAME�TIME�AS�A�NORMAL� PHONE�

*F�YOU�RE�USING�A�PHONE� LINE�AS�A�
##4
�CALLS�WILL� ARRIVE� IN�THE�SAME�WAY�
AS� iNORMALj� PHONE�CALLS�� �THE�PHONE�
WILL� RING�� *F�YOU�PICK�UP�THE� PHONE�YOU�
WILL�GET�AN�EARFUL� OF�MODEM�SPEAK��
5HERE� IS�NO�WAY�OF�TELLING�WHETHER�OR�
NOT�A�CALL� IS�FROM�A�MODEM�OR�A�VOICE�
CALL�WITHOUT�ANSWERING�THE�PHONE�

1HILIP�)ARRIS�CAN�BE�CONTACTED�AS�
PIHARRIS�ON�$I9�	�����������
�OR�
ON�&ND�;ONE�##4�'IDONET�
	� ���� ����
�ON������ �������
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4ILICA�ARE�PLEASED�TO�OFFER�5)&�4OFTWARE�1ACK�OF�THE�:EAR�'3&&�WITH�EVERY�"MIGA�
PURCHASED�� *T� INCLUDES� THE� SENSATIONAL� NEW� TITLE� ;00-�WHICH� HAS� RECEIVED� RAVE�
REVIEWS�AS�THE�MOST�ORIGINAL�GAME�EVER�SEEN�ON�THE�"MIGA�
9..+���k,NOCKS�THE�SOCKS�O FF�4ONIC�l������ ��� IEC=�"KILQPEJC���/OV�����
231(*$1�� �k 'OOTBALLER�O F�THE�: EAR���AND�NO�M IS TA KE ���l�� ���� �� �"4� IEC=� ��+UNE�����
/(-! ++�#1$ ,2��� k *TjS �QU ITE�S IMP LY�SUPERBl �� ���� ��� 4(� ��4EPT�����
31 -261(3$��� 1REM IER�W ORD �PROCESSOR�[6, �VERSION
�W ITH �A ���,�SPELL�CHECKER��
1LUS
�W ITH � EVERY�"M IGA�FROM � 4ILICA
� W E�W ILL� GIVE� YOU� 1HOTON� 1AINT��� PA INT� PACKAGE�
AND�('"�#ASIC�PROGRAMM ING� LANGUAGE��" �TO TA L�O F�O VE R�_����WORTH�O F�FREE �GIFTS�

;00-� 1"$,�
;00-���PLATFORM�TITLE�OF�THE�YEAR������������������_�����
453*,&3���SOCCER�SIMULATION���������������������� _�����
1*/#"--�%3&".4��PINBALL�SIMULATION������_�����
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n ���.B�AMIGA�����1IUS����_������� O RIG INA L� ��. B � "M IGA � ���
n �BUILT�IN� ���� DRIVE���� FREE � 1 LUS� 	, ICKS TA RT�8 O RKBENCH
n �"����57�.0%6-"503��� '3&&� �N C �U ? N�� A� B LLILT� IN
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I F o � � � _������ A T �TH � � 1RI$E

n �-&..*/(4��������������� � _������ � � ? � "M IGA � ���1US� CAN� BE� UPARADED

n %&-69&� 1"*/5� ����� � o � US IN G � AN Y � O F� TH E � HUND REDS
1-64�� '3&&� '30.� 4*-*$"� O F� PE RIPHE RA LS � TH A T� A RE � NOW �
n Z O O L� PACK�������������_������� AVA ILAB LE 
� W H ICH � INC LUDE � THE
n �1)050/� 1"*/5�7������ _������ RA N�E � 0F
n �('"�#"4*$� V���������� � _������ D �o 4�� ?������������ P E N P HE �A LS � CAN � A LSO

PACK�VALUE�� _������� P RO V ID E � 1$ � EM U LA TION 
�
/ "*�2 5(-&� _������ ADD ITIONA L� 3". � EXPANS ION 
�
SIUCA�PRICE�� _������� P RO CESSO R� A CCE LE RA TIO N � AND

������������ E X TRA � HA RD � D RIVE � S TO RAGE
SPACE �� 5 HE RE � IS � A LS O �A�W IDE �
RANGE � O F� EXPAN S ION S � WH ICH �
G IVE � THE � "��� � 1 LUS� H IGHE R�
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5HE�8ILD
�5HE�8EIRD�AND�5HE�8ICKED� 	888
� IS�THE�
TITLE� OF� $OMMODOREjS� NEW� "MIGA� ���� GAMES� PACK��
1RICED� AT� _���
� IT� COMES� COMPLETE� WITH� "MIGA� ����
COMPUTER� AND� MOUSE
� PLUS� A� RANGE� OF��HIGH� QUALITY�
ENTERTAINMENT�SOFTWARE�� 'OR�PACK�
CONTENTS
� PLUS�A� LIST�OF�THE� '3&&�
GIFTS�FROM�4ILICA�WITH�EVERY�"MIGA�
���
�SEE�THE�CHART�ON�THE�RIGHT�� INC�V A T

	
�
'OR� THE� MORE� SERIOUS� USER
� THE� _���� &PIC� -ANGUAGE�
1ACK� IS� BASED� AROUND� THE� "���)%
� THE� "���� WITH�
��.B� HARD� DRIVE�� *T� INCLUDES� CHALLENGING� ADVENTURE�
GAMES� AND� SOFTWARE� FOR� THE� LINGUISTICALLY� MINDED��
%ETAILS� ARE� SHOWN� ON� THE� CHART�ON�
THE� RIGHT� ALONG� WITH� A� LIST� OF� THE�
'3&&� GIFTS� FROM� 4ILICA� WITH� EVERY�
"MIGA�����PURCHASED�� INC�V A T � AMC�����
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5HE� NEW� "MIGA� ����
USES� STATE�OF�THE�ART� SURFACE�
MOUNT� TECHNOLOGY
� FOR� MAXIMUM�
RELIABILITY� AND� FEATURES� A� �� j� FLOPPY� DRIVE
�
MOUSE
� 57�MODULATOR� AND� SMART� CARD� SLOT� ALL� AS�
STANDARD��5HE� INNOVATIVE�SMART�CARD�SLOT�ACCEPTS�GAMES

30.� OR� 3".� CARDS� 	FROM� �.B� UP� TO� �.B
� AND� WILL� TAKE�
ADVANTAGE� OF� MANY� FUTURE� NEW� DEVELOPMENTS�� 5HE� VERY�
LATEST� VERSION� OF� THE� OPERATING� SYSTEM
� ,ICKSTART�� � �
8ORKBENCH� V����� IS� USED� IN� THE� "MIGA� ���� AND� ITS�
ENHANCED� CHIP� SET� FACILITIES� INCLUDE� IMPROVED� GRAPHICS�
RESOLUTION
� INCREASED�GENLOCK�SUPPORT�AND�THE�FACILITY�FOR�UP�TO�
�.B�OF�CHIP�MEMORY�� 5HE�"MIGA����� IS�FULLY�COMPATIBLE�WITH�THE�
"����$%�30.�%RIVE�AND� *NTERFACE�WHICH�WILL� GIVE� IT�ACCESS�TO�A�FULL�
RANGE� OF� $%57� TITLES� AND� AUDIO� $%S�5HE� "MIGA� ���� IS� AVAILABLE�
FROM�4ILICA� IN� SEVERAL�CONFIGURATIONS� INCLUDING�A�SPECIAL� �.B�3".�
UPGRADE�OPTIONAL�EXTRA���SEE�THE�CHART�BELOW�
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n � �.%� ".*("� ������.064&
��)l�%ISK�%RIVE
�57�.ODULATOR
�4MART�$ARD�4LOT
n � ��.B� )"3%� %*4,���7ERY�FAST
�MASS�STORAGE�FO R�PROGRAMS�AND�DATA
n � %&-69&� 1"*/5� ***� ��"WARD�WINNING�GRAPHICS�AND�ANIMATION�PACKAGE
n � -&..*/(4���4AVE�THE�-EMMINGS�AS�THEY�DROP�INTO�����SCREENS�OF�DANGER
n � .*$3�13�4&� (3"/%� 13*9���3ACING�4IM�W ITH�ALL�THE�TH RILLS ���SPILLS�O F�THE�TRACK
n � 4*--:� 1655:���5HE�PLIABLE�ARCADE�GAME�OF�IMMENSE�PLAYABILITY
n � 164)� 07&3���"�GAME�OF�PUZZLES��$AN�(�L��"NT�SAVE�$OLIN�$URLYjS�2UAVERS 
n � &1*$���"�4CI�FI�ADVENTURE��$AN�YOU�GUIDE�A�SPACE�FLEET�ACROSS�THE�SOLAR�SYSTEM 
n � 30.&���:OUR�GOAL� IS�TO �BECOME�&MPEROR�IN�THIS�ROLE�PLAYING�ADVENTURE
n � .:5)���$AN�YOU�STOP�THE�SPREAD�O F�EVIL�AND�QUESTION�THE�JUDGEMENTS�OF�THE�GODS 
n � 53*7*"-� 16346*5�	IN���LANGUAGES
���5HE�GREAT�TR IVIA�QUIZ�GAME�FO R�THE�"MIGA
n � 803%�130$&4403���%*$5*0/"3:�	IN���LANGUAGES
�� �'OR�CREATING�DOCUMENTS
n � �� :&"3� 0/�4*5&� 8"33"/5:�
1-64 ��� � � '3&&� '30. � 4 *- *$ "
n � ;00-� 1"$,���'OUR�TOP�"MIGA�TITLES���SEE�PANEL�ABOVE
n � 1)050/� 1"*/5� V������"N�ART�PACKAGE�W ITH�NUMEROUS�FEATURES���SPECIAL�EFFECTS
n � ('"� #"4*$� */5&313&5&3� V������" �LANGUAGE�FO R�PROGRAMMERS�O F�ALL�LEVELS
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R�5#.4� *!! -
�� p� �� �� ? � . * � 0N�ALL�HARDWARE�ORDERS�SHIPPED�IN�THE�6,�MAINLAND�
n � 3$"'- (" +� 24//.13 � ' $ +/+ (-$ �� 5EAM�OF�TECHNICAL�EXPERTS�AT�YOUR�SERVICE�
d� /'� b� �̀ 8E� NORMALLY� MATCH� COMPETITORS� ON� A� k4AME� PRODUCT� �� 4AME� PRICEl� BASIS��
I� $ 2 ( � ! P�(2'$# � ��� 8$ 12 � 1ROVEN�TRACK�RECORD�IN�PROFESSIONAL�COMPUTER�SALES�
n � Z�� � , (+ + (. - � 341-.5$1 � �S EPD �� � �O P= B B 	 �� 4OLID
� RELIABLE�AND�PROFITABLE�
n � !42 (-$22 ���$#4" 3 (.- ���&.5$1-,$-3�� 7OLUME�DISCOUNTS�AVAILABLE��������������
p� p� n *� �� %EMONSTRATION�AND�TRAINING�FACILITIES�AT�OUR�-ONDON���4IDCUP�BRANCHES�
n � 3DA � %4++� 2 B. " E; � 1 -&$ �� "LL�OF�YOUR�REQUIREMENTS�FROM�ONE�SUPPLIER�
n � %1$ P�� " �3 +.&4$2�� 8ILL�BE�MAILED�TO�YOU�WITH�OFFERS���SOFTWARE�AND�PERIPHERAL�DETAILS��
I� / �8,$-3�� .AJOR�CREDIT�CARDS
�CASH
�CHEQUE�OR�MONTHLY�TERMS�
# E FO RE � Y O U � D E C ID E � W H E N � TO � B U Y � Y O U R � N E W � " M IG A � C OM P U TE R 
 � W E � S U G G E S T� Y O U � TH IN K � V E RY � C A RE FU L LY � A B O U T�
8 ) & 3 & � Y O U � B U Y � IT�� $ O N S ID E R �W H A T � IT �W ILL� B E � LIK E � A � FE W � M O N TH S � A F TE R � B U Y IN G � Y O U R �" M IG A 
� W H E N � Y O U � M AY �
RE Q U IRE � A D D IT IO N A L� P E R IP H E RA LS � O R � S O F TW A RE 
� O R � H E LP � A N D � A D V IC E � W ITH � Y O U R � N E W � P U RC H A S E �� " N D 
� W ILL� TH E �
C OM P A N Y � Y O U � B U Y �F ROM � C O N TA C T�Y O U � W ITH �D E TA ILS � O F � N E W �P RO D U C TS  �" T �4 IL IC A �4 Y S TEM S 
� W E �E N S U RE � TH A T �Y O U �
W ILL� H A V E � N O TH IN G � TO �W O R R Y �A B O U T�� 8 E �H A V E � B E E N � E S TA B LIS H E D � FO R � A LM O S T�� � � Y E A RS � A N D 
� W ITH � O U R � U N R IV A LLE D �
E X P E R IE N C E � A N D �E X P E R T IS E 
�W E �C A N � N O W �C LA IM � TO �M E E T�O U R �C U S TOM E RS j� RE Q U IREM E N TS �W ITH � A N �U N D E RS TA N D IN G �
W H IC H � IS � S E C O N D � TO � N O N E �� # U T�D O N jT �J U S T �TA K E � O U R �W O RD � FO R � IT�� $ OM P LE TE � A N D � RE TU RN � TH E � C O U P O N � N O W �FO R �O U R �
LA TE S T�' 3 & & � L ITE RA TU RE �A N D �B E G IN �TO � E X P E R IE N C E �TH E �k4 IL IC A �4 Y S TEM S �4 E RV IC E l �
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�� 3FC� ,CUQ�� '?RFCPJCW� 1B�� 2GBASN�� *CLR�� # ��� �#7
0RDER� -INES� 0PEN�� .ON�4AT� ����AM�����PM� /O� -ATE� /IGHT� 0PENING

3CJ�� ���
���� ����=
'AX� /O�� �������� ����

+.-#.-� 2'./�
0PENING� )OURS�

��� 3MRRCLF?K� "MSPR� 1M?B�� +MLBML�� 6�/� .! 
.ON�4AT� ����AM�����PM� /O� -ATE� /IGHT� 0PENING

3CJ�� ���
���� ����
'AX� /O�� �������� ����

+.-#.-� 2'./�
0PENING� )OURS�

2CJDPGBECQ� ��QR� 'LOOR

� .VDMPB� 2RPCCR�� +MLBML�� 6� � � !
.ON�'RI� ����AM�����PM�	4AT�CLOSE�����PM
� -ATE� /IGHT�� 5HURSDAY� �� �PM

3CJ�� ���
���� ����
&XTENSION������

2(#"4/� 2'./�
0PENING� )OURS�

�
�� 3FC� ,CUQ�� '?RFCPJCW� 1B�� 2GBASN�� *CLR�� # ��� �#7
.ON�4AT� ����AM�����PM� -ATE� /IGHT�� 'RIDAY� �� �PM

3CJ�� ���
���� ����
'AX� /O�� �������� ����

$22$7� 2'./�
0PENING� )OURS�

*CBBGCQ� 	�ND� 'LOOR

� 'GEF� 2RPCCR�� 2MSRFCLB
ML
2C?�� $QQCV�� 2 2 � ��+ 
.ON�'RI� ����AM�����PM�	4AT�����AM�����PM
� /O� -ATE� /IGHT� 0PENING

3CJ�� ���� �������
'AX� /O�� ������������  

5O�� 4ILICA� 4YSTEMS
� ".4)1����� ���
� ���� 5HE� .EWS
� )ATHERLEY� 3D
� 4IDCUP
� ,ENT
� %"��� ��� 
 ?

/+$ 2$� 2$-#�  � �� � / &$�  , (&  � ".+.41� " 3 +.&4$
.R�.RS�.ISS�.S��������� *NITIALS��������������������� � 4URNAME�

$OMPANY� /AME� 	IF� APPLICABLE
�� ������������������������������������

"DDRESS���������������������������������������������������������������������������������
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5EL� 	)OME
�� ����������������������������������������������������������� � 5EL� 	8ORK
�� ��������������������������������������������

8HICH� COMPUTER	S

� IF� ANY
� DO� YOU� OWN �������������������������������������������������������������������������������������������(
&�0&���"DVERTISED�%LICES�AND�SOECIFICATIONS�MAV�CHANAE���1LEASE�RETURN�THE�NOUNON�FNR�THE�LATEST�INFORMATION
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�e�+OHN�
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������. ICRO�1ROGRAMMING�".04
�
BIMONTHLY�FANZINE
� 1%
� 	'ISH�����
�
.EMBERSHIP����''��_�� �$ONTACT�'�
.OREAU
� ���� RUE�+EAN� 'OLLAIN
� ������
4AINT�-O
� 'RANCE�e������������

"MIGA�"DDICTS�/EWSLETTER�AND� OPEN�
NIGHTS� 'OR� INFO�4"&�TO�"�.INNOCK
�
$LONKELLY
� #INN
� $O�0FFALY
� *RELAND�

"MIGA�" RTIS TS �$LUB����3OUNDHAY�
.OUNT
� -EEDS� -4���%8�� 'OR�"MIGA�
ARTISTS
� MUSICIANS� AND�CODERS�� 1IRATES�
NOT�WELCOME�� 'REE�� e� ,".�ON������
������
� ���PM

"MIGA�"THENS�CLUB�1%�SWAPS
� TIPS
�
CHEATS�ETC�� 'REE�MEMBERSHIP
�JU S T�NEW�
1%�OR�TIPS� IN�EXCHANGE�FOR�OUR�SERVICES��
$ONTACT�4TEFANOS�1APAMICHAEL
� ��
%ERFELD� 3D
� 1ATISIA
� ������"THENS
�
(REECE�� e��� ��������

"MIGA#"4*$�CLUB�'REE� BI�MONTHLY�DISK
�
HELP�FOR�BEGINNERS� AND�EXPERTS��
.EMBERSHIP�_���YEAR�� $ONTACT�$ONRAN�
"HMAD
� ���8EYBRIDGE�3D
�5HORNTON�
)EATH
� 4URREY�$3�� �-/�e���������
����

"MIGA�#EGINNERSj�$LUB� ����8HITEHILL�
1ARK
� -IMAVIDY
� $O�� -ONDONDERRY�#5���
02(�� $LUB�TO �HELP�NEWCOMERS�� #Id
MONTHLY�CLUB�DISK
� AND�A�SMALL� 1%�
LIBRARY�� .EMBERSHIP�_� �FOR�A�SINGLE�
DISK
�OR�_ �� �FOR�EVERY� ISSUE

"MIGA�HELP�CLUB�$ONTACT�+OHN� ,EWLEY
�
%ERLWYN
� /EW�4T
� #ETHEL
� /R�$jVON
�
(WYNEDD
� --��� �:8�� .EETINGS�
.ONDAYS� �� � ���PM��(RAPHICS
� SOUND
�
8ORKBENCH
� PROGRAMMING
� HELP�ON� ANY

TOPIC�� #EGINNERS�WELCOME�� 'REE�
MEMBERSHIP

"MIGA�)ELPLINE�$ONTACT�(ORDON�
,EENAN
� ���4KIRSA�1LACE
� (LASGOW�(���
�&&�� 4OFTWARE�HARDWARE�HELP�SERVICE
�
FREE� 1%
� %51�PROBLEMS�SORTED
� PLUS�
GENERAL�"MIGA�CHIT�CHAT�� 4END� A�STAMP�
FOR�FULL� DETAILS�� .EMBERSHIP�_���YEAR

"MIGA�.ANIA�#IMONTHLY�PUBLICATION�
	TIPS
� REVIEWS
� ADVICE

� LICENSEWARE
� 1%
�
DISCOUNT�SOFTWARE
� HARDWARE�AND�
ACCESSORIES��"NNUAL� MEMBERSHIP�_����
$ONTACT�%�$RYER
� ���#LACKBULL� 3D
�
'OLKESTONE
� ,ENT�$5����24

"MIGA�.USICIANS�� $LUB�.EMBERSHIP�
GETS�YOU� A�DISK�WITH� ��� *''�SAMPLES�A�
MONTH�FOR����MONTHS��"LSO�SAMPLE�
SERVICE�� .EMBERSHIP�_���� $ONTACT�
(AVIN�8YLIE
� (UTHRIE�4TREET
� $ARNOUSTIE
�
"NGUS

"MIGA�/AVIGATION�$ONTACT�%AVE�
5HOMAS��A
� "LLISTER�4T
� /EATH
�8�
(LAMORGAN�� 1%
� ADVICE
� EVEN�SMALL�
REPAIRS�AND�SOCIAL� EVENINGS��8EDS���� �
�PM�� .EMBERSHIP�_���YEAR

"MIGA�/ETWORK�*NTERNATIONAL���MONTHLY�
CLUB�DISK
� REVIEWS
� ADVICE�� 'OR� INFO�
CONTACT�1HIL� OR�4TEVE����� �%ENBY�%ALE�
3D� &AST
�8AKEFIELD
�8�:ORKS�8'���"&

"MIGA�1%�0LIVER�.AC%ONALD� AT�5UNLEY
�
"LBASTON
�(UNNISLAKE
�$ORNWALL
� 1-��

�&-�� 4MALL� BUT�FRIENDLY�1%� -IBRARY
� ��P�
A�DISK�� %ISTRIBUTE�YOUR�OWN�WRITTEN� 1%��
4END�_� ��� �FOR�CATALOGUE�DISK

"MIGA�1%�&XCHANGE�AT���� 4PA�3D

1RESTON
� -ANCASHIRE
� 13���4-�� $HANCE�
TO�EXCHANGE�1%
� SHAREWARE
� 'ISH� AND�
5BAG�DISKS��_��FOR�DISK�AND�
MEMBERSHIP

"MIGA�6SERSj� ,LUB
�8INDSOR�)OUSE
� ���
$ASTLE� 4T
� #ODMIN
� $ORNWALL� 1-����%9��
.EETS�EVERY�'RIDAY�FROM�������PM
� TO�
EXPAND� MEMBERSj� KNOWLEDGE�OF�"MIGA�
AND�TO�HELP�SOLVE� PEOPLEjS� PROBLEMS��
$ONTACT�+ACK�5AILING

"MIGA�6SER�(ROUP�� �':-%&�$ONTACT�
"NDY�8ILKINSON�e������ ����������
(LEN� &LDON� 3D
� -YTHAM�4T�"NNES
�
-ANCASHIRE� ':���"9�� .EETINGS�TWICE�A�
MONTH
� NEWSDISK
� TUITION
� TECHNICAL�
SUPPORT
�"MIGA�ADVICE�.EMBERSHIP�
_���YEAR

"MIGA�6SERS�CLUB�$ONTACT�&DWARD�
.ETCALFE�e����� ����������� #URMAN�
3D
�4HIRLEY
� 4OLIHULL
�8�.IDLANDS� #���
�#(� 1%�SWAPPING
�GAMES�SWAPPING�	NOT�
COPYING

� COMPETITIONS
� FREE�
MEMBERSHIP

"MIGA�7IDEO�1RODUCERSj�(ROUP�.EETS�
QUARTERLY� IN�4WINDON�� 'OR� INFO�4"&�TO�+�
4TRUTTON
� �� 3OCHFORD�$L
� (RANGE� 1ARK
�
4WINDON
�8ILTS�4/���"#�e������
������

"MIGA�8 ITHAM�6SERSj� (ROUP���
)IGHFIELDS� 3D
�8ITHAM
� &SSEX�$.��
�-8��5IPS� AND� #ASIC�PROGRAMS�� ,�
"NDERSON�e������������

"MIGAHOLICS�$LUB�'REE�MEMBERSHIP�
0WN�DISK�MAGAZINE�� 'OR�FURTHER�
INFORMATION�CONTACT�,EVIN� #RYAN� � ����d
���������&XT�����OR�WRITE�TO����8OLFE�
$RES
� $HARLTON
� -ONDON�4&���54

"MIGAMANIA�#I�MONTHLY�NEWSLETTER�	TIPS
�
ADVICE�ETC

� QUALITY�1%
� DISCOUNT�
HARDWARE
� SOFTWARE� AND� ACCESSORIES
�
FREE� ADVICE�� %ISCOUNT�CARD� FOR�)IGH�4T�
SHOPS��"NNUAL�MEMBERSHIP�FEE�_����
$ONTACT�4�(REEN
� ��4T�-UKES�8ALK
�
)AWKINGE
� ,ENT�$5��� �&'

"MOS�1ROGRAMMER�$LUB�'REE�
MEMBERSHIP
� SWAP�".04� PROGRAMS�AND�
1%
� DISK�MAGAZINE�AND� HELP�FOR�NEW�
USERS�� $ONTACT�(ARETH� %OWNES�1OWELL
� ��
#RASSEY�"VENUE
� #ROADSTAIRS
� ,ENT�
$5����%4

".04�1ROGRAMMERSj� &XCHANGE�'REE�
MEMBERSHIP�� 4WAPPING�SOFTWARE�AND�
IDEAS�� )ELP�AVAILABLE�� +� -ANNG
� ��
.AJESTIC� 3D
� )ATCH�8ARREN

#ASINGSTOKE
� )ANTS� 3(����9%

"MOS�1ROGRAMMERS�(ROUP�+OHN� .ULLEN�
AT���� -ONSSDALE�4T
�8ORKINGTON

$UMBRIA�$". ��:%�� )INTS
� TIPS
�
TUTORIALSE�TC�� 4"&�FOR� INFO��_���

J � MEMBERSHIP�FOR�BI�MONTHLY�DISK�MAG

"NGUS�"MIGA�$%57�CLUB�$ONTACT�+�
3OBERTSON
� ��A�)IGH� 4T
� #RECHIN
�"NGUS�
%%���&3�e�������������� 3EVIEW�
SOFTWARE
� DISCUSS� ANYTHING�"MIGA�� 'REE�
MEMBERSHIP

"SIA�"MIGA�"SSOCIATION�/EWSLETTER
� 1%
�
INFORMATION
� ADVICE
� IDEAS
�EXCHANGES��
.EMBERSHIP�),����� PER�ANNUM�� 'OR�
MORE� INFO�CONTACT�1ETE�"LEX
� 3OOM� ��C
�
'ORTUNE�$OURT
� � �� �5AK�)LNG�4T
�
,OWLOON
� )ONG�,ONG��e� �������

"STRO�1%�4END�4"&�AND�BLANK�DISK�FOR�
CATALOGUE�� )ELP�AND� ADVICE�ALSO�
AVAILABLE�� $ONTACT�%�#ENSON

��4KIDDAW�$OURT
� /UNTHORPE
�
.IDDLESBOROUGH
� $LEVELAND�54��03%

"VON�. ICRO�$OMPUTER�$LUB�(RAPHICS�
AND� ANIMATION
� BUSINESS� AND�THE�
CHANCE�TO� SPEAK�TO�PROFESSIONAL� USERS��
_� � PER�ANNUM�� $ONTACT�3OGER�� ���
%OWNEND� 3D
� )ORFIELD
� #RISTOL�
e������ ������

#ASIC�1ROGRAMMERSj�(ROUP����2UEEN�
&LIZABETH� %R
� /ORMANTON
�8EST�:ORKS�
8'�� �+'�� &NCOURAGES�THE�USE�OF�#ASIC
�
EXCHANGES� IDEAS� AND� ASSISTS�BEGINNERS�
TO�THE� LANGUAGE�� 'REE�NEWSLETTER�.ARK�
#LACKALL� e������������

#EACONSFIELD�AND�D IS TR IC T�$$�$ONTACT�
1HILIP� -ISHMAN�e����������������
3USSELL� $OURT
� $HESHAM
� #UCKS��
.EETINGS�AT�4T�.ICHAELS�)ALL
� 4T�
.ICHAELS�(REEN
� #EACONSFIELD� ������ �
����PM�� 1ROGRAMMING
�GAMING�
SWAPPING�1%
� HAVING�FUN�� .EMBERSHIP�
_�� �PA ��_ � � �� �MONTHS

#LOOMFIELD�VIDEO�AND�COMPUTING
$ONTACT�.RS� #ERYL� )UGHES�e������
��������/ASHVILLE
� ���(LYNDERI
�
$ARMARTHEN
� %YFED�4"����&9�� .EETINGS�
AT�THE� #LOOMFIELD�$OMMUNITY�$ENTRE
�
����PM� ALTERNATE�5UESDAYS��"MIGA�FOR�
BEGINNERS
� VIDEO�TECHNIQUES�ETC��
.EMBERSHIP�_�

#3�� �$+�$OMPUTER�$LUB�#�3OBINSON� AT
��� 'AIRWAY�3D
�4HEPSHED
�
-OUGHBOROUGH
� -EICESTERSHIRE
� -&���
�%4� � ������ ������OR���������������
3EGULAR�DISK�MAG�PACKED�WITH�TIPS
�
REVIEWS�OF�GAMES� AND�SERIOUS�SOFTWARE
�
GAME�CHEATS�DATABASE
� DEMOS�AND�
UTILS
� VERY� LARGE� 1%� LIBRARY�� .EMBERSHIP�
FEE�_����

$AMBERLEY�6SER�(ROUP� -ECTURES
�
COMPETITIONS
� ADVICE
� MEETINGS
�FREE�
MEMBERSHIP�� 'OR�MORE� INFO�CONTACT�'�
8ELLBELOVE�e� ��������� ���

$HAMPION� 1%�$LUB�1%�AT���P
�
NEWSLETTERS
� ADVICE
� HELP�AND�MORE��
.EMBERSHIP�_���� $ONTACT�4TEVE�
1ICKETT
� ���4OMERSET�$LOSE
� $ATTERICK

/�:ORKSHIRE
� %-���)&

$HESTER�LE�4TREET����# IT�$OMPUTER�$LUB
(ROUND�FLOOR�FUNCTION� SUITE
�5HE�$IVIC�
$ENTRE
� /EWCASTLE�3D
�$HESTER�LE��
4TREET�� .EETS�.ONDAYS�FROM� ����d
����PM�� &XCHANGE�ADVICE�AND�SWAP�
TIPS�� e�1ETER�.EARS�������������

$%57�6SERS�$LUB�4WAP�VIEWS�ON�
SOFTWARE�AND� HARDWARE�� $ONTACT�+ULIAN�
-AVANINI
� ���� 'OURACRES�3D
� /EWALL�
(REEN
� .ANCHESTER�.����&4

������� $"1�6,2/0")#� )&01"!
*F�YOU�RUN�A�USER�GROUP�WHICH� ISNjT � LISTED�ON�TH IS � PAGE
� FILL� IN�THE�
FORM�BELOW�FOR�YOUR�FREE�ENTRY��4END� I T �TO �"M IGA�4HOPPER�6SER�
(ROUPS�-IST
� ���.ONMOUTH�4TREET
� #ATH� #"���#8��8E�RESERVE�THE�
RIGHT�TO � REFUSE�ENTRIES�
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$HIC�$OMPUTER�$LUB�'ULL� DETAILS�WITH�AN�
4"&�TO�45".1
�$HIC�$OMPUTER�$LUB
� 10�
#OX����
�(ERRARDS�$ROSS
� #UCKS��'OR�
INFO�CONTACT�4TEVE�8INTER�b ������
������

$LUB�"MIGA�_���A�YEAR�FOR�1%�AND�A�����
HR�HELPLINE�SERVICE�	������������
�� 'OR�
MORE� INFO�SEND�4"&�TO�$HRIS�-ONGLEY
���
#OWES�-EA
�4HINEY�3OW
� )OUGHTON�-E�
4PRING
�5YNE�AND�8EAR

$LUB�'UTURA�"DVICE�TO�PROGRAMMERS�AND�
BEGINNERS��4END�4"&�FOR�INFO�TO�
(�)OLLAND
� ���)ERMISTON
� .ONKSEATON
�
8HITLEY�#AY
�5YNE���8EAR�/&����"/

$OMP�6�1AL�"USTRALIAN�GROUP�FOR�USERS�
IN�THE�OUTBACK��/EWSLETTER
� HELPLINE
�1%�
LIBRARY��.EMBERSHIP�"�����$OMP�6�1AL
�
C�O�.%"
�10�#OX���
� ,NOXFIELD�����
�
7ICTORIA
�"USTRALIA

$OMPUTEQUE�4TEVE�-ALLEY�AT�*NSKIP�
.EETING�)ALL
�"SHURST
�4KELMERSDALE
�
-ANCS�ON����������������PM�� �������
PM�EVERY�5UESDAY�� 'ROM�BEGINNER�TO�
ADVANCED�USER��)ALF�YEAR�MEMBERSHIP�
_�����CHILDREN
�_��ADULTS

$OMPUTER�$LUB����-ATON�3D
� )ASTINGS
�
&AST�4USSEX�E P ��������������"����BIT�
CLUB�DEDICATED�TO�BEING�COMPUTER�
ENTHUSIASTS�.EMBERSHIP�COSTS�_���PER�
YEAR

%ARLINGTON�$OMMODORE�6SERS�$LUB
/EWS
�DISCOUNTS
�CHEAP�1%
�ADVICE
�
NEWSLETTER�AND�MORE��"NNUAL�
MEMBERSHIP�_��� 'OR�FURTHER�INFO�CONTACT
4�8HEATLEY
� ��3UBY�4T
� %ARLINGTON
�
$OUNTY�%URHAM�%-��0&/

%ELUXE�$HEATS�%ISK�6SER�(ROUP�4TEVEN�
'REW�AT����$AMPDEN�(REEN
� 4OLIHULL
�
8EST�.IDLANDS
� #����)(��4OFTWARE�
ADVICE��6PDATES�EVERY���MONTHS��_��FOR�
DISK�_��FOR�UPDATES

&DINBURGH�"MIGA�(ROUP�.EMBERSHIP�
_�
� INCLUDES�FREE�ADVICE�AND�1%��
$ONTACT�/EIL�.C3EA
���� ,INGSKNOWE�
3OAD�/ORTH
� &DINBURGH�&)����%&�WITH�
4"&

&NFIELD�"MIGA�CLUB�'OR�INFO�CONTACT�
4EAN�$LIFTON� E P ���������������A�)OE�
-ANE
� &NFIELD
�.IDDX�.EET
� SWAP
�
COMPETITIONS
� HELPING�NEW�USERS�WITH�
PROBLEMS

&UREKA�1%�4MALL� LIBRARY�WITH� FRIENDLY�
SERVICE�� ��P�PER�DISK��$ONTACT�-IAM�
"LLEN
� ��)ARTWELL�$LOSE
� /ORTHAMPTON�
//���55

&XETER����#IT�6SER�(ROUP�"NDREW�
%EELEY�OR�1HIL�5REBY�AT���"�
(LOUCESTERSHIRE�3D
� &XWICK
� &XETER
� &9��
�&'��.EETING�EVERY�8EDNESDAY��PM��
1ROGRAMMING�_��PER�ANNUM

(ALACTIK�1%�$ONTACT����$RUGAN�"VE
�
,LNMEL�#AY
�$LWYD�--����%(��%EMOS
�
MUSIC
� UTILITIES
� GAMES
�_�����FOR�
CATALOGUE�DISK

('"�#ASIC�'ORUM�$ONTACT�+� 'INDLAY�
d�������������OR�SEND�4"&�TO����
$HURCH�3D
� #RAUNSTON
� /R�%AVENTRY�
/ORTHANTS�//����)2�� 'REE�ADVICE�ON�
PROGRAMMING�IN�('"��"LSO�TUTORIAL�DISK�
FOR�SALE�� #EGINNERS�AND�ADVANCED�USERS�
WELCOME�� 'REE�MEMBERSHIP

(URU�.ASTERS�1%
�DEMOS�ETC
�CONTACT�
THE�4HERIFF
� ����4HERBOURNE�3D
�
#ANBURY
�8OLVERHAMPTON
�87����&6�S �
�����������

)AMPSHIRE�1%�$LUB�.IKE�(ALLIENNE�AT�
��
�$ARLESS�$L
�3OWNES
�(OSPORT

)ANTS
�1�����18�ON��������������
1UBLIC�%OMAIN�%ISKS�AT���P�
$OMPETITIONS�ONCE�A�MONTH��4END�AN�
4"&�FOR�MORE� INFO�TO�THE�ABOVE�ADDRESS��
_���A�YEAR

)EREFORD�"MIGA�(ROUP�.EMBERSHIP�
FREE
� HELP
�EXCHANGE�OF�1%�AND�
SHAREWARE�� -OTUS�5URBO���2UAD�1LAYER�
$HAMPIONSHIP��$ONTACT�+OHN�
.ACDONALD
�"LMA�$OTTAGE
�"LLENSMORE
�
)EREFORD�)3���"5�A �����������

)ORNESOFT�1%�0VER������"MIGA�1%�FROM�
��P�TO���P�� 4END�4"&�FOR�FREE�DISK�
CATALOGUE��$ONTACT�$HRIS�)ORNE����
4TANWELL�$L
�8INCOBANK
�4HEFFIELD�4��
�1;

*N�5OUCH�"MIGA�1ENPALS
�CONTACTS
� 1%
�
SWAPS�_�����YEAR�� 'OR�MORE�
INFORMATION�CONTACT�1�"LLEN
������
������
�10�#OX���
� -INGFIELD
�4URREY�
3)���:+

*NDEPENDENT�$OMMODORE�1RODUCTS�
6SERSj�(ROUP�#IGGIN� )ILL� -IBRARY
�$HURCH�
3D
� #IGGIN�)ILL
� ,ENT��.EETS�MOST�
5HURSDAYS�FROM� ���������PM�� -ECTURES�
AND�OPEN�NIGHTS��d�+OHN� #ICKERSTAFF�
AFTER�����PM���������������"LSO�
NATIONAL� NETWORK�OF�USER�GROUPS�
$ONTACT�INDIVIDUAL�GROUPS�FOR�DETAILS�ON�
ACTIVITIES
�COST
�MEETINGS�ETC�
"NDOVER�d�3�(EERE�������������
"NGLESEY�d�/�.ASSEY�������������
$OVENTRY�d�8�-IGHT�������������
%UBLIN�J �(�3EEVES������������
������
-EEDS�d�3�&YRE�������������
.ACCLESFIELD�d�1�3ICHARDSON������
�����
.ERSEYSIDE�d�(�5ITHERINGTON���������
����
.ID�5HAMES�� �.�)ATT������������
4�8ALES�*$16(�� � *� ,ELLY�������������
4OLENT�g �"�%IMMER�������������
4OUTHWEST�� �1�.ILES������������
4TEVENAGE�W�#�(RAINGER�������������
8ATFORD�b �#�3IGBY�������������
8�3IDING�d�,�.ORTON� ������������
8IGAN�J �#�$ASWELL� �����������

++$�"MIGA�CORRESPONDENCE�COURSE�
_���YEAR��$ONTACT�10�#OX���
� )IGH�
8YCOMBE
� #UCKS�)1����6'��W������
������

,ENT�:OUTH�$OMPUTER�(ROUP�$ONTACT�
+IM�'ANNING���������������/ORTH�
:OUTH�$ENTRE
� &SSELLA�3D
�"SHFORD
� ,ENT��
.EETINGS�AT�THE�/ORTH�:OUTH�$ENTRE
�
5HURSDAYS���� ���PM�COMPUTER�FAIR�
VISITS
�VIDEO�AND�%51�WORK
� MONTHLY�
NEWSLETTER�.EMBERSHIP���P�MONTH

-OTHIAN�"MIGA�6SERS�(ROUP�$ONTACT�
"NDREW�.ACKIE�d����������������
#IRNIEHILL�"VE
� #ATHGATE
�8�-OTHIAN�
&)����33�"DVICE�AND�HELP� IN�BUYING�
HARDWARE
� SOFTWARE�ETC
�GROUP�BUYING
�
DEALERSj� CIRCULARS�WELCOME�� .EMBERSHIP�
FREE

.ARITIME�"MIGA�$LUB�.ARITIME�
COMPUTING
� INTERACT�WITH� SEAFARERS�
ASHORE�ON�"MIGAS��$ONTACT�$%3�,�0SEI
�
(/�4HIPS�3EFIT�0FFICE
����3UE�DE� LA�
#RETONNIERE
� ������$HERBOURG
� 'RANCE��
J ������������

.ARKSMAN�	5ROJAN�1HAZER�USER�GROUP
�
$ONTACT�%AVID�(REEN
����5HICKET�%RIVE
�
.ALTBY
� 3OTHERHAM
�4�:ORKSHIRE�4���
�-#�1ROMOTES�USE�OF�THE�5ROJAN�1HAZER
�
SWAPS�1%�AND�OWN�PROGRAMS
� AIMS�TO�
SET�UP�A�DISK�MAGAZINE

/�*RELAND�"MIGA�6SER�$ONTACT�4TEPHEN�
)AMER
����$REBILLY�3D
� #ALLYMENA
�$O�
"NTRIM� #5����%4�� %ISK�BASED�MAG�
_�����ISSUE�� 'REE�1%
�4"&�FOR�FURTHER�
INFO

/ORWICH�.ASKED�)EROS�4"&�FOR�INFO�
'REE�MEMBERSHIP��$ONTACT�;ORRO
� ����
"YLSHAM�3D
� /ORWICH
� /ORFOLK�/3��3(�
d������������

1ENNINE�"MIGA�$LUB����4PENCER�4TREET
�
,EIGHLEY
�8EST�:ORKSHIRE�#%����#6�
'REE�MEMBERSHIP
� FREE�ADVICE�AND�A�
NEWSLETTER��$ONTACT�/EVILLE�"RMSTRONG�
FOR�MORE� INFO�d������������

1ERTH�AND�DISTRICT�AMATEUR�COMPUTER�
SOCIETY�'OR�FURTHER�INFORMATION�CONTACT�
"LASTAIR�.AC1HERSON� ����(LASGOW�3D
�
1ERTH��.EETINGS�THIRD�5UESDAY�IN�EVERY�
MONTH
��PM��(ENERAL� ADVICE
� TALKS
�
"MIGA�1%��.EMBERSHIP�_��OR�FREE�FOR�
UNDER���S

1ETE�S�1%�1%�FROM�ONLY�_��PER�DISK��
4END���P�FOR�DISK�CATALOGUE�TO�1ETER�
(ARRETT
�CHESTNUT�$OTTAGE
�8HITE�-ION�
3OAD
�"MERSHAM
� #UCKS�)1���+3

1UBLIC�%OMAIN�&XCHANGE�%EMOS
�
MUSIC
� UTILITIES
�ANIMATION��"NNUAL�FEE�
_��$ONTACT�%�.C-EISH
� ���5AUNTON�"VE
�
-EIGH
� -ANCS�8/���15

1UBLIC�%OMAIN�6SER�(ROUP�4WAPS�1%
�
PROVIDES�ADVICE��4"&�TO����0XFORD�3D
�
(UILDFORD
� 4URREY

16(�$ONTACT�4�+ACKSON�W������
�������8HITEBEAM�$OTTAGE

5RERHYNGYLL
�$OWBRIDGE
�4�(LAMORGAN�
$HEAP�1%� LIBRARY
� SWAP�HINTS
� REVIEWS
�
ARTICLES�ETC�� 4END�AN�4"&�FOR�FURTHER�
DETAILS

3EDBURN�$OMPUTER�6SER�(ROUP�$ONTACT�
1AUL�"RMSTRONG�b �����������
� ���
)IGHFIELD�4T
� ,ILWINNING
�"YRSHIRE�,"���
�#/��.EETINGS� AT�THE�3EDBURN�
$OMMUNITY�$ENTRE
� %ICKSON� %RIVE

*RVINE��(ROUP�MEETS�EVERY�SECOND�
8EDNESDAY�FROM���"UG���
������� �
����PM��)ELP
� IDEAS
�1%�AND�
SHAREWARE
�GRAPHICS�AND�BUSINESS��
.EMBERSHIP���P�PER�MEETING��_��YEAR

3YE�$OMPUTER�$LUB�4WAP�MEET�AT�THE�
3YE�$OMMUNITY�$ENTRE�� 'OR�INFO�CONTACT�
0LIVER�$AMPION
� ���5HE�.INT
� 3YE
� &�
4USSEX�5/����%1�� ������������

4ERIOUS�"MIGA�6SERS�.EMBERSHIP�_�
�
_��ADMISSION��$ONTACT�+� ,UCAK�FOR�
MORE��d��������������'ORTNIGHTLY�
MEETINGS���������AT�THE�)IGH�$ROMPTON�
$ONSERVATIVE�$LUB

4HIELDSOFT�1%�AT�8ILMAR�-ODGE
����
$HURTON�3D
� 3HYL
�$-WYD�--����/#��
8RITE�FOR�MORE� INFORMATION�� #ASIC�
PROGRAMMING�HELP��"DVICE�ON�THE�$-*�
AND�".04�� %ISKS�FROM�ONLY���P�TO���P��
.EMBERSHIP�FREE�d������������

4HERLOCK�1%�2UARTERLY�DISK�MAG
� HELP�
AND�ADVICE�FOR�BEGINNERS�� ��P�DISK��"�
%OYLE
����.ILTON�4TREET
�8ARRENPOINT

$O�%OWN
�/� *RELAND

4HROPSHIRE�"MIGA�-INK�"DVICE
�MONTHLY�
DISK�MAG
�1%�_���YEAR�FEE��$ONTACT�/�
$OCKAYNE
� ��%ODMOOR�(RANGE
� 3ANDLAY
�
5ELFORD
�4HROPSHIRE�5'���"8�d������
������

4LIM�"GNUS�����#ROCKS�%RIVE
� /ORTH�
$HEAM
�4UTTON
�4URREY�4.���68��
(ROUP�MEETS�THE� LAST�5HURSDAY�OF�EVERY

MONTH��1%� LIBRARY
� ##4
�ADVICE�FROM�
"MIGA�EXPERTS��$ONTACT�1HILIP�8ORREL�

4OFTWARE�$ITY�4WAPPING
� COMPETITIONS
�
CLUB�MAGAZINE��.EMBERSHIP�_��� $ONTACT�
/�3ICHARDS
���)0**IS�$LOSE
�.ANOR�
&STATE�'ARM
�3AWMARSH
�3OTHERHAM
�4�
:ORKS�4����-9�OR�R ������������

4OFTWARE�&XCHANGE�$LUB�'REE�HELP�AND�
ADVICE��$ONTACT�.ICHAEL� -ACEY
� 'ERN�S�
1OST�0FFICE
� &NNISCORTHY
�$OUNTY�
8EXFORD
� 3EPUBLIC�OF�*RELAND�

4OFTWARE�&XCHANGE�4ERVICE���
#OURNVILLE�-ANE
� 4TIRCHLEY
� #IRMINGHAM
�
8EST�.IDLANDS�#����+:�� 'OR�MORE� INFO�
d�.ICHAEL�1UN�������������

4OUTH����#IMONTHLY�MAG�AND�DISK
�ALSO�
1%� LIBRARY��4"&�FOR�MORE� INFO��_���YEAR��
$ONTACT�#RUCE
�10�#OX���

4OUTHAMPTON�4����"6

4OUTHPORT�"MIGA�6SERS�"DVICE
� FRIENDLY�
EVENINGS�.ONDAYS�AT��PM�� /O�CHARGE
�
DISCOUNTS�FROM� LOCAL� STORE�� 'OR� INFO�
CONTACT�.ICHAEL�.ITCHAM
� ��&ASDALE�
%RIVE
�"INSDALE
�4OUTHPORT
� .ERSYSIDE�
d����������

4OUTH�8ALES�$LUB�/EWSLETTER
� 1%�
LIBRARY
� FREE�NEWSLETTER
� PROGRAMS
� HELP�
AND�ADVICE��'OR�MORE� INFO�CONTACT�%�
"LLEN����8EST�"VENUE
�5RECENYDD
�
$AERPHILLY
�$'���4'

4TEEL�1%
�CHEATS
� IDEAS
�MUSIC
� ART
�
PROGRAMMING
� HARDWARE�MODS�� 'REE�
MEMBERSHIP��$ONTACT�+AMES�8HITEHEAD
�
���.IDDLE�$LIFFE
�%RIVE�$ROWEDGE
�
4HEFFIELD�4����)#

6NIQUE�4TYLES�%EREK�AT����.ONTGOMERY�
3D
� )IGHBROOMS
�5UNBRIDGE�8ELLS
� ,ENT�
ON�������������� #Y�POST�ONLY�� 'OR�
"MIGA�ARTISTS
� PROGRAMMERS�MUSICIANS��
'REE�MEMBERSHIP

8ARDRAY�)ERN�$ONSORTIUM�6SER�GROUP�OF�
USER�GROUPS�FOR�"MIGA�AND�POSSIBLY�
OTHERS�� .EMBERSHIP�FEES�TO�BE�
DISCUSSED�AND� INCURRED��1%� LIBRARY�TO�BE�
SET�UP��"LSO�)ERN�CONNECTION�� �
WORLDWIDE�CONTACTS�WANTED�� 4"&�AND�
DISK�TO�8ARD$ON� INFO
� 	"4
�8ARREN�
)ARDY
����4TOCKFIELD�"VE
� 'ENHAM
�
/EWCASTLE� UPON�5YNE�/&���%9

8ARPDRIVE�	FRIENDS�OF�"MIGA
�"MIGA�
HELP�LINE
�1%� LIBRARY
� BI�MONTHLY�DISK�
MAG
�FREE�DRINKS
�COMPETITIONS�AND�
INFOSHEET��_���A�YEAR��$ONTACT�#�4CALES�
����#URTON�"VE
�#ALBY
� %ONCASTER�%/��
�##�� ������������

8$414"��)ELP�AVAILABLE��1%�DISK�OF�
YOUR�CHOICE�AND�NEWSLETTER�EVERY�MONTH��
1%�A T_ L � �.EMBERSHIP�_���� 'OR�FURTHER�
INFO�CONTACT�"�+AMIESON�� ������
������

8REXHAM�%ISTRICT�$OMPUTER�$LUB�1%

LIBRARY
�EQUIPMENT�LOAN�� L0P�TO�JOIN
� ��P�
TO�GET�IN��.EETINGS�AT�THE�.EMORIAL� )ALL
�
8REXHAM�EVERY�5HURSDAY
� ����PM��
$ONTACT�1AUL� &VANS
���'FORDD� &LFED
�
3HOSNESI
�8REXHAM
�$LWYD� --����-6

:OUR�"MIGA�$LUB�)ELPLINES
�1%
� SOCIAL�
EVENINGS
� CLASSES
� CLUB�MAG�� 'EE��_��
�
FAMILY�_����$ONTACT�1�)IGGINS�g ������
��������5HE�0LD�$HAPEL
�$HURCH�3D
�
$ATSFIELD�#ATTLE
�4USSEX�5/����%1

;YMURGY�(ENERAL�"MIGA�COMPUTING�
'REE�MEMBERSHIP�� 'OR�FURTHER�INFO�
CONTACT�"�$ARR
����4EWLKIRK�3D
� *PSWICH
�
4UFFOLK� *1���+#�� g ������������

".*("�4)011&3�n �*446&����n �%&$&.#&3� ����� � � & 2
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�C>B6A�-2+(31
!REATING�ANY�FORM�OF�

ANIMATION� IS�VERY�DIFFICULT�
UNLESS�YOUjVE�TRAINED�AS�A�
PROFESSIONAL�ANIMATOR��5RY�

TO�DRAW�AN�ANIMATION�OF�A�REAL� LIVING�
CREATURE�THOUGH
�AND�THE�PROCESS�
BECOMES�EVEN�HARDER�AS�YOUjRE�NO�
LONGER�GIVEN�THE�SORT�OF�FLEXIBILITY�
AND�ARTISTIC�LICENSE�THAT�CARTOON�
ANIMATIONS�PROVIDE��&VEN�THE�PROS�
ARE�OFTEN�HARD�PUSHED�TO �
CREATE� LIFELIKE� LINE�DRAWINGS�OF�
LIVING�CREATURES
� RESULTING�IN�
THE�INCREASING�POPULARITY�OF�
�3OTOSCOPING�
� A�RELATIVELY�
NEW�ANIMATION�TECHNIQUE�THAT�
DRAWS�UPON�THE�POWER�OF�A�
COMPUTER�LINKED�TO�A�VIDEO�
DIGITISER�TO� LITERALLY�iFILM j�THE�
SUBJECT�FROM�REAL� LIFE�ACTORS�

3OTOSCOPING�IS�FINE�IF�YOU�
JUST�HAPPEN�TO�OWN�THE�
NECESSARY�HARDWARE�AND�HAVE�
ACCESS�TO�EITHER�LIVE�SUBJECTS�
OR�THE�APPROPRIATE�VIDEO�
FOOTAGE
� BUT�EVEN�THEN�THE� RESULTS�
CAN�BE�RATHER�HIT�AND�MISS��4POTTING�
A�NOT�SO�OBVIOUS�GAP�IN�THE�MARKET
�
3OBIN�#ILSON�AND�HIS�TEAM�OF�EXPERT�
ANIMATORS�SURPRISED�THE�"MIGA�
INDUSTRY�WHEN�HE�RELEASED�#DGH:H
�
THE�FIRST�IN�THE�SERIES�OF�,:6A�.=>C<H�
ANIMATION�PACKS
�ONTO�THE�"MIGA�
MARKET�JUST�OVER�TWO�YEARS�AGO��
4INCE�THEN
�THE�,:6A�.=>C<H�SERIES�
HAVE�EARNT�THEMSELVES�A�VERY�
RESPECTABLE�FOLLOWING�

!*'.�-$$�2&#�-*"� *-!)
5HE�1A= H� 3DEJCO �SERIES� IS�A�NATURAL�
PROGESSION�FROM�THE�CLIP� ART�FILES�THAT�
HAVE�BECOME�SO� POPULAR�AMONGST�
%51�USERS�� *NSTEAD�OF�JU S T�A� SINGLE�
STATIC� IMAGE
� EACH� iREAL� THING�� IS� A�
#/=EJ P�"NIMATION� #RUSH�WHICH
�WHEN�
PASTED�DOWN� AND� LOOPED
� PRODUCES� A�
VERY�CONVINCING� ILLUSION�OF�MOVEMENT��
5HE�APPLICATIONS�FOR�THESE�ANIM

8ATCH�DOGS��&VEN�FAILED�#ARBARA�
8OODHOUSES�WOULD�FIND�THE�DOGS� IN�
3(#jS�LATEST�,:6A�.=>C<H�OFFERING�
EASY�TO�KEEP�UNDER�CONTROL

BRUSHES� ARE�TREMENDOUS
� RANGING�
FROM�EDUCATION� AND� ANIMATION�
TRAINING
� TO� ADVERTISING
�MULTIMEDIA
�
POINT�OF�INFORMATION� SYSTEMS�AND�
MUCH�MORE� BESIDES��"LTHOUGH�THE�
CURRENT� RANGE�OF�1A= H� 3DEJCO�KITS� ARE�
ONLY�THE�START
� -IVING�%ATA�BOSS� 3OBIN�
#ILSON�BELIEVES�THAT�HIS�ANIMATION

."��,��&�."#(!-�-�,#�-
&-01#1
3ELEASED�MORE�THAN�TWO�YEARS�AGO
�
THIS�WAS�THE�FIRS T� IN� THE�1A= H� 3DEJCO �
SERIES��"LTHOUGH� IT�WAS�GREETED� AS�
SOMETHING�OF�AN�ODDITY
� IT�QUICKLY�
RECEIVED�THE� RECOGNITION� IT�SO�
DESERVED��"LTHOUGH�THE�BRUSHES�
THEMSELVES�ARE�HAND�DRAWN� IN� #/=EJP��
BOTH� IMAGE�AND� ANIMATION�QUALITY� IS�
VERY�HIGH��5HE� PACK� INCLUDES�A�WIDE�
SELECTION�OF�ANIMATION� BRUSHES
�
COVERING�A�WIDE�VARIETY�O F�DIFFERENT�
VIEWS�AND�SITUATIONS� INCLUDE�HORSES�
BOTH�WALKING�AND� RUNNING�

 '0"1
0UR�FEATHERED�FRIENDS�GOT�THE�1A=H�
3DEJCO �TREATMENT� IN�THE�SECOND�
INSTALMENT�OF�THE�SERIES��0NCE�AGAIN
�
TH IS� PACK�TOO� IS� HAND�DRAWN
� SO� IMAGE�
QUALITY� ISN �T�QUITE�ON�PAR�WITH� THE�MORE�
RECENT�RELEASES��5HE� SPECIES�ON�OFFER�
INCLUDE�HERONS
� SEAGULLS
� DOVES
�
SWANS
�BIRDS�OF�PREY�AND�OTHER�MORE�
COMMON�SPECIES�

%6HDC� ��:AA6BN� �#DA7DGC�<D:H�>C�
H:6G8=�D;�6 �G6G:�7JI�K:GN�JH:;JA�
7G::9�D;�6C>B6A�� �I=:�,:6A�.=>C<H�
6C>B6I>DC�@>IH
KITS� ARE�THE�START�O F�SOMETHING�BIG�

8ITH�THE�CONTINUING�
IMPROVEMENTS� IN�THE�QUALITY�OF�
COMPUTER�DISPLAYS
� THERE�MAY�
EVENTUALLY�COME�A�TIME�WHEN�FOOTAGE�
THAT�WOULD� HAVE� PREVIOUSLY�HAVE� BEEN�
FILMED� USING�TRADITIONAL�VIDEO�TAPE�
WILL� BECOME�COMPLETELY�DIGITAL��5AKE�
A�COMMON�57�ADVERTISEMENT�SUCH� AS�
"NDREX�S�TO ILE T�ROLL
� STARRING�THAT�
LOVEABLE� PUPPY��8ITH� ���BIT�COLOUR�
AND� BROADCAST�QUALITY�RESOLUTION
� AN�
AD� SUCH� AS�TH IS�COULD� BE� PRODUCED�
ENTIRELY�ON�A�COMPUTER�USING�
ANIMATED�CLIP� ART�SUCH� AS�THE�1A= H�
3DEJCO�SERIES�� *T�COULD� ALLOW�
ADVERTISING�AGENCIES� TO� REDUCE�
PRODUCTION� COSTS�SUBSTANTIALLY�

��,#5�.�!)
5HE� LATEST� IN� THE�1A= H� 3D EJCO �SERIES�
IS�#KCO�� A�TWO�DISK�COLLECTION�OF�
DIGITISED� ANIMATION� BRUSHES�OF�OUR��c
LEGGED�CANINE� FRIENDS�� -IKE�ALL� THE�
1A= H� 3D EJCO �KITS
� 1A= H� 3D EJCO�#KCO � IS�
DESIGNED� AS� A� COMPANION� PRODUCT�FOR�
$ HA ? PNKJ E? � NPO �`� #A HQTA�/ = EJ P�� �OR����
BOTH�OF�WHICH� SUPPORT�THE� USE�OF�
ANIMATION�BRUSHES
� ALTHOUGH�THEY

&3+�,1
"LTHOUGH� A�NATURAL� CHOICE�FOR�THE�1A= H�
3DEJCO �SERIES
� HUMAN�BEINGS�DIDNjT �
GET�THE�ANIM�BRUSH�FORMAT�TREATMENT�
UNTIL�THE� RELEASE�O F�TH IS� THIRD� PACK��
5HE�PACK� INCLUDES�BOTH�MALE�AND�
FEMALE�HUMANS�VIEWED�FROM�BOTH� THE�
FRONT�AND� SIDE
� RUNNING
�WALKING�AND�
GENERALLY�BEING�HUMAN�LIKE�� 1A= H�
3DEJCO� ' QI =JO � IS� POSSIBLY�THE�MOST�
USEFUL� OF�THE�ENTIRE� SERIES�

1�$�0'
5HE�4AFARI� PACK�SAW�A� RADICAL�
IMPROVEMENT�IN�THE�QUALITY�O F�THE�1A=H�
3DEJCO� EI =CAO �WITH� THE� INTRODUCTION�OF�
ACTUAL�DIGITISED�ARTWORK��"LTHOUGH�
DIGITISED� IMAGES�USE�MORE�COLOURS
�
THE� INCREASE� IN� QUALITY� IS�ASTOUNDING��
$REATE�ANIMATIONS�SET� IN�DEEPEST�
"FRICA�COMPLETE�WITH� -IONS
�5IGERS
�
(IRAFFES
�ELEPHANTS�AND�EVEN�
MONKEYS��7 ISIT�"FRICA�WITHOUT�THE�
EXPENSE�OF�TRAVEL�

4HARK�PRACTICE��+AWS�STRIKES�AGAIN� IN�
SEA�LIFE
�THE�FIFTH� INSTALMENT�IN�THE�
,:6A�.=>C<H�SERIES

1#��*'$#
'OLLOWING�ON�FROM�THE� SUCCESS�OF�
4AFARI
� + ER EJC �# = P= �TAKES�YOU�BELOW�
THE�WAVES� IN� THIS� FIFTH � INSTALMENT� IN�
THE�1A= H� 3DEJCO�SERIES�� "NIMATE�
SHARKS
� CRABS� 	THANKFULLY�NOT�THE�45%�
TYPE�

� TURTLES�AND�TROPICAL� FISH� IN�YOUR�
OWN�DIGITAL�GOLD� FISH� BOWL��"LSO�
INCLUDED� IS�A�COMPREHENSIVE� SET�OF�
BACKGROUND�GRAPHICS�WHICH�CAN�BE�
USED�TO�AID�THE�DRAWING�OF�
BACKGROUNDS�

CAN� ALSO�BE�USED� IN� ANY�OTHER�
PACKAGE�THAT�SUPPORTS�THE�
 J EI ! NQOD �STANDARD� 	$OMMODOREjS�
 I EC=5 EO EKJ �MULTIMEDIA�AUTHORING�
SYSTEM
� FOR�EXAMPLE
��$OUPLED�WITH�
#/ = EJ P`O �EASE�OF�USE
� THE� 1A= H�
3DEJCO� #KCO �PACK�PROVIDES�YOU�WITH�A�
MASSIVE�SELECTION�OF�DOGS�OF�VARIOUS�
BREEDS�DOING�THE�SORT�O F�THINGS�THAT�
DOGS�DO�BEST�

$OMMON�HOUSEHOLD� FAVOURITES�
AND� SOME�RARER�BREEDS�ARE� PROVIDED�
IN� SIDE
� FRONT�OR� REAR�VIEWS
� RUNNING�OR�
WALKING�� .AKING�ANIMATIONS� USING�
THESE�ANIMATED�CLIP� ART�FILES� IS� EASY�
USING�#/= EJ P`O �POWERFUL� i.OVEj�
OPTION�

5HE�1A= H� 3DEJCO �SERIES� IS�NOT�
EVERYONE�S�CUP�OF�TEA�� #UT�
ANIMATORS
� EDUCATORS�AND�MULTIMEDIA�
DIRECTORS�ALIKE�WILL� FIND�THEM�TO�BE� A�
REAL� SOURCE�OF�INSPIRATION�� $%

$)&$,065 �
0 @< G� 2C DIBN� " JBN

 7I;�E<�0I;� R �R �R �R �*
*F�YOU�KNOW�HOW�TO�USE�%1AINT�THEN�YOU�
ALREADY�KNOW�HOW�TO�USE�3EAL�5HINGS�

$C7=;�,K7B?JO� R �R �R �R � R
/OW�THAT�-IVING�%ATA�HAVE�STARTED�
DIGITISING�ITS�SUBJECTS
�THE�QUALITY�OF�EACH�
BRUSH� IS�VERY�HIGH� INDEED�

�E9KC;DJ7J?ED� R � R � R � R �*
*GNORING�THE�RATHER� LAME� iIN�JOKES�
� THE�
MANUAL� IS�COMPREHENSIVE�ENOUGH�FOR�EVEN�
THE�GREENEST�OF�ANIMATORS�

+H?9;�17BK;� R �R �R �* �*
3ATHER�EXPENSIVE�FOR�A�COLLECTION�OF�
ANIMATION�BRUSHES�UNLESS�YOUjVE�GOT�A�
GENUINE�USE�FOR�THEM�

0VERALL�RATING� n �n �n �n �O
5HE�3EAL�5HINGS�SERIES�JUST�KEEPS�ON�
GETTING�BETTER�

.........( �
4)011*/(�-*45
1C?J�3FGLEQ�#MEQ�����������������\�����
AX�,HUHMF�$@S@�,SC
�2'"�3STCHNR

'@AKDR
�"TWSDC

%@RS�3TRRDW�
4.����00�
� � ����������
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/?;>?L��>M ����0R�$*2�4*0���)�-!��$�
������
"!''*2��(%#��*2)!-.�"*-�*)'4���"%1!-

4�+1"!
+UBILEE�FOR�"MIGA�ONLY�MUST�BE�
GOOD�CONDITION��"SK�FOR�*AN�g �
������������

#,/�0�)"
5WO�.EG�#OARDS� EACH�
POPULATED�WITH� ��.EGS�
_������EACH�AND�ONE�)ARD� %RIVE�
CONTROL� AND����.EG�)ARD�%RIVE�
_�������� (ARY�(ILES�e���������
����

%51�4YSTEM�� �COMPRISING�
"���PLUS�AND�"���PLUS�
POPULATED�WITH��.B�3AM�&"$)
�
WITH�1HILIPS������COLOUR�
MONITOR��(OLDEN� IMAGE�SCANNER
�
3OMBO�7IDEO� %IGITISER�AND�THEIR�
SOFTWARE
� 1RO1AGE����
� 1IX.ATE
�
% 1 A IN T LLL
 � ETC���� 1LUS� LOTS�OF�
OTHER�SOFTWARE
� 	NON�GAMES

�
AND�A�FULL� SET�OF�"MIGA�4HOPPER�
.AGS����� AIL� FOR�_����CASH�
-ES�+EFFERIES
e�����
� ������

"MIGA�"����7������.EG� *$%�
"D3".� BOARD�ONLY���.EGS� 'AST�
3".� POPULATED�THROUGH�_�������
.EG�(71�)%���� /&8�AND�
ALMOST�UNUSED�_����e�3�5��
)UGHES������������
� EVENINGS�
AND�WEEKENDS�

7ORTEX�"TONCE�����&MULATOR�
#OXED�_�����/����4LIMLINE�
&XTERNAL� %RIVE�_���� #ARGAIN��
.AHMUDUL� )OQUE�e������
�������AFTER��PM�

"MIGA�"��������(61���.#)%
69-���"CCELORATOR�,CS�
1$EMULATOR�1HILIPS�.,�������
� �� ������ �� �� %RIVES�WILL� NOT�
SPLIT
� ALL� UNDER����MONTHS�OLD�
_�����ONO�� 3ICHARD� *�
#LENKINSOP�e������������AFTER�
�PM��2UICK�SALE�

"MIGA��������.&(�)� %ISC�
������.ONITOR���.EG�.EMORY�
�/%�%ISC�%RIVE�1ROTEXT�%1"*/5��
,*/%803%4�%($"-$� PLUS� LOADS�
OF�GAMES�AND�ADVENTURES�ALL�
BOXED� IN�GOOD�CONDITION�_�����
#RIAN�1ENDLETON�e������
�������

"����	�.#
�5WIN� 'LOPPIES�
1RINTER�0PTICAL� .OUSE�5&/�
(AMES�5WIN�+OYSTICKS�5WO�
1OWER�4UPPLIES�"PPROX�� ����
#LANK�%ISKS�� _����
.R�.�%�� 'ULLER�e������ �������
AFTER��PM�

"����$ARTOON�$LASSICS�1LUS�
1ACK�� �BRAND�NEW
� UNWANTED�
GIFT�� /EVER�USED
� BUYER�MUST

COLLECT
� SENSIBLE�OFFERS�OF�ABOUT�
_����� 1LEASE�e�.R�*�� 1ARACHA�ON�
������������AFTER��PM�

'OR�4ALE��7ARIOUS�"MIGA�
SOFTWARE
� PLUS�$0.1-&5&�
$OMMODORE����SYSTEM�WORTH�
_�����
8RITE�FOR�FULL� DETAILS��"DAM�
8RIGHT�� ���(REAT�)OLME�$OURT
�
5HORPLANDS
� /ORTHAMPTON
� //��
�:%�

��.&(�(17����.#�4ERIES���)%�
��MONTHS�OLD�_����PLUS�.IGHT�
AND�.AGIC�$ONTACT�7INCENT�
0�.ALLEY�AT�
���2UEEN�&LIZABETH�(ARDENS
�
/EW�"DDINGTON
� $ROYDON
� 4URREY
�
$30�0)"�

)"3%�%*4,
�1ROTAR���MB�FOR�
"MIGA����
� POWER�1ACK
� ��MS�
ACCESS
� LM B �EXTRA� RAM
� 331��
_���
���MONTHS�� WARRANTY
�_����
ONO�
+USTIN
e�EVENINGS�ON������
������
�DAY�������������EXT�
�����

"MIGA������FOR�_�����ONO�
����.#�2UANTUM�%RIVE����.);�
5ONS�OF�4�8�AND�%IGITIZERS�ETC����
TOO�
1AUL� 'REEMAN�e������������

EVENINGS
�OR�������������
DAYTIME��2UICK�SALE�

"MIGA�����WITH����GAMES
� E�G��
4HADOW�OF�THE� #EAST���AND���
�
4LY�4PY
�5ORVAK�5HE�8ARRIOR
�
4KIDZ
� *NTERCEPTOR�ETC����5WO�
JOYSTICKS
� MOUSE
� ALL�MANUALS
�
GOOD�CONDITION�_����ONO�
e�"LEX�#RISK�ON������������

#ARGAIN�"���� *.&(�_�����
WORTH�OF�SOFTWARE�1ANASONIC�(91�
�����1RINTER�ONLY�_����THE� LOT�
ONO�� e�"DAM��������������

"MIGA�"���
� LM B ���MB�)�%
�
"������MONITOR
� &PSON� -9����
1RINTER
� LOADS�OF�SOFTWARE
�
+OYSTICK
� MOUSE
�MANUALS
�
ORIGINAL�BOXING
� PRINTER�
PAPER
� OTHER�EXTRAS
� BEST�OFFER�
TAKEN�
4TEFAN� � �������������

"MIGA�����
� TWO�FLOPPY�DRIVES
�
��.#�4$4*� HARD�DISK
� ����S�
MONITOR
� SOFTWARE�
5HE�8ORKS
� %1AINT����
�(AMES��
_����
5EL�.R�%�+�� 1RIME�ON������
�������

"�����FOR�SALE� ���.&(4�3".
�
���.);
� ���.&(�)ARD� %RIVE�

&N�M� IHFS� V� � NI� M? FF� SIOL� OM?>� B;L>Q;L?� ;H>� MI@NQ;L?� CH� �G CA;� 0BIJJ?L
4ELL� YOUR� EXCESS� HARDWARE� AND� SOFTWARE� WITH� �EA?9� .@GHH=J� 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�ARISING�FROM�THE�USE�OF�THIS�SERVICE�

5RADE�ADS�WILL�NOT�BE�ACCEPTED
� INCLUDING�ANYONE�ADVERTISING�THE�SALE�OF�1%�SOFTWARE�
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 3ETURN�WITH�YOUR�

CHEQUE�TO��
3EADER�"DS
�

"MIGA�4HOPPER
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*� HAVE� READ� AND� UNDERSTOOD� THE�CONDITIONS� FOR�THE� INCLUSION� OF�MY�AD�

4 IG N A TU RE �

�� -IKE� NEW
�_�����
3OGER�N ������������

"����7 *���	LMB
�WITH���
JOYSTICKS
� LOADS�OF�GAMES�AND�
SOFTWARE��0RIGINAL� LEADS�AND�
MANUALS
� .INT�CONDITION
� ONLY����
MONTHS�OLD��_����
e�������������ASK�FOR�&DWARD�
�PM��PM�

4613"����39
��MB
�
	&XPANDABLE�TO��MB
�THROUGH�
PORT
� 	$HANGING�4YSTEMS
�_�����
.INIMEGS�"���
� �MB�	NO�
THROUGH� PORT
�_���
(RAHAM
�cn��������������

".*("�����
� ������.ONITOR
�
THE�WORKS� PLATINUM�EDITION
�
GAMES�REF�MANUALS�ETC����_����
ONO�� OR�CONSIDER�EXCHANGE�FOR�
$ANON�5����CAMERA������� LENS�
���5-�FLASH�
.R�4�"�� ,ILLEN�e�	����
��������

"5�#3*%(&�#OARD������� ���M�
FLOPPY�DRIVE�� %04������WITH�
MANUALS�_����NEW�WILL� ACCEPT�
_�����5EL��������������AFTER�
����PM��"SK�FOR�8AYNE�

".*("�"����
� ���MB�HARD�
DISK
� �MB�3".
�"0$�MULTISYNC�
MONITOR
� ,$"�1$�BOARD
� TRIPLE�
.IDI� INTERFACE
� %R��5�MUSIC�
SOFTWARE
� #ARS�AND�1IPES�PRO��
_�����ONO�� $ALL� %AVID
���������
����

)".�&�)IRES����#*5�%ISPLAY�
)ARDWARE�� $OST�_����WILL� SELL�
FOR�_����COMES�WITH�ORIGINAL�
PACKAGING�AND�SOFTWARE�
5EL�������������&XT� �����
.ONDAY�TO�'RIDAY�ASK�FOR�3OBERT�

*�8*--�SWAP�MY�(�7IDEO�CENTER�
#ROADCAST�2UALITY�(ENLOCK�	WORTH�
_����/&8���5HE�BEST�THAT�
MONEY�CAN�BUY�� � �$6".*("�
����
� 'OR�ANY�������OR�BETTER�
"������"�����"CCELERATOR�
#OARD�e�5OM�4MITH�ON���������
�����

-"/0,+�)
&9$)"/(&�"MIGA�� 3EGULAR�
CONTACTS�WANTED�
1LEASE�WRITE�TO�ME
�.ICHAEL�
-ACEY�AT�'ERNS�1OST�0FFICE�
&NNISCORTHY
�$O�8EXFORD
� 3EP��
*RELAND�� �����REPLY�

-"/0,+�)
%RIVE��5HE�ULTIMATE� IN� %ISK��
BASED�MAGAZINES�� 'OR�TWO�DISKS�
WORTH�OF�REVIEWS�GAMES�AND�
MUCH�MORE��0NLY���P�� 1OSTAGE�
AND�PACKING�FREE�� #UY�IT�TODAY���
���8ESTERN�8AY
� 4ALISBURY
�
8ILTSHIRE
�41���%3�

�����".*("�4)011&3�� �
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# EO P=J?A � IS� ANOTHER�PROGRAM�FOR�ALL�
YOU� AMATEUR�RADIO� FANATICS�OUT�THERE��
)OWEVER
� COMPARED�WITH�THE�WIDER�
APPEAL� O F�LAST�MONTH�S�, KNOA � "K@A �
3QPKN�� IT�S �A� LITTLE� DISAPPOINTING

4O
�HERE�WE�ARE�AGAIN��
"NOTHER�MONTH
�ANOTHER�
COLLECTION�OF�PUBLIC�DOMAIN�
DISKS
�GIVING�THE�POSTMAN�

A�MINOR�HERNIA�AS�HE�WALKS�UP�THE�
PATH��"�LARGE�NUMBER�OF�DISK
MAGAZINES� ������
CONTINUES�TO�ARRIVE
�
SO�NEXT�MONTH� *jLL�
BE�DOING�A�MAJOR�
ROUND�UP�OF�NEW�
TITLES�AND�THE�BEST�
OF�THE�OLD�
FAVOURITES��5HIS�
MONTH
�'RED�'ISH�
DISKS�����TO�����
HAVE�JUST�ARRIVED
�SO�
* jLL�BE�TAKING�A� LOOK
AT�THE�BEST�SOFTWARE��h �������������������
FROM�THOSE�� *T�LOOKS�
LIKE�THE�FREQUENCY�OF�'ISH�DISKS� IS�
SLOWING�DOWN�SLIGHTLY�� ����MONTHS�
AGO
�A�NEW�BATCH�OF�TEN�SEEMED�TO �
APPEAR�EVERY�WEEK�OR�SO�� *S�THE�END�
OF�"MIGA�1%� IN�SIGHT � *� DONjT �THINK

�			@41�2>1=A1:/E�;2�
�5?4�05?7?�5?�?8;C5:3�
0;C:�GGG��?�@41�1:0�
;2��953-�$��5:�

?534@���

"'12�,!#
%EJA�7U�DISK�- ����
'IRST�O FF�WE�HAVE�ANOTHER�AMATEUR�
RADIO�PROGRAM�FROM�1AUL� )IGGINSON�
AND�+ASON� %UDGEON
� THE� PEOPLE�WHO�
CREATED�THE�EXCELLENT�,KNOA � "K@A �
3Q PK N�REVIEWED� LAST�MONTH�� 5HIS�TIME�
IT jS�A�DISTANCE�ESTIMATOR�� ENTER�YOUR�
HOME� LOCATION
� IN� LATITUDE� AND�
LONGITUDE�FORMAT
� AND�THEN�ENTER�THE�
25)S� 	LOCATIONS
� OF�THE�PEOPLE�YOUjRE�

IN� CONTACT�WITH�� *F�
�<HOSE�CITIES�ARE� IN�
THE� PROGRAMjS�
DATABASE
� THEIR�
LONGITUDE�AND�
LATITUDE�WILL� BE�
DISPLAYED
� ALONG�
WITH� THE�DISTANCE�	IN�
MILES
� FROM�YOU� AND�
THE�BEAM� HEADING�
	THE�DIRECTION� YOU�
SHOULD� POINT�YOUR�

@ @ @ @ @ @ @@@@@@@ � ANTENNA�TO�GET�THE
BEST� RECEPTION
��5HE�

PROGRAM� THEN� PROMPTS�YOU� FOR�THE�
NEXT�25)�

6NFORTUNATELY
� THIS� PROGRAM�
DOESNjT � REALLY�HAVE�THE� SAME� APPEAL�
AS� LAST�MONTH�S�.ORSE�CODE�TUTOR
� FOR

$6C�1G><A:N�GDJC9H�JE�I=:�E>8@�D;�
I=:�+��8GDE�L>I=�EGD<G6BH�ID�I:HI�
NDJG�B6I=H
�9G6L �JE�6�;6B>AN�
IG::
�ADD@�ID�I=:�HI6GH�6C9�BDG:��
+'/-����HE:8>6A�ADD@�6I�I=:�A6I:HI�
D;;:G>C<H�>C� I=:�!G:9�!>H=�8DAA:8I>DC

,�.#(!�."��*,)!,�'-
+UST�TO�BE�AWKWARD
� *� RATE�THE�SOFTWARE�THAT� *� REVIEW� IN�TWO�DIFFERENT�WAYS
�
DEPENDING�ON�WHAT� IT� IS�� %ISK�MAGAZINES
�COLLECTIONS�OF�CLIP�ART�AND�THE�
LIKE�ARE�GIVEN�A� iVALUE�FOR�MONEYj� RATING
� SINCE�YOUjRE�ESSENTIALLY�PAYING�FOR�
ONE�THING
�OR�GROUP�OF�THINGS
� ON�THE�DISK�

4INGLE�PROGRAMS�WHICH�APPEAR�IN�A�COLLECTION�OF�OTHERS
� OR�PROGRAMS�
WHICH� *jVE�DOWNLOADED�FROM�BULLETIN�BOARDS
�ARE�GIVEN�A� iPROGRAM� RATINGj 
�
WHICH� REFLECTS�HOW�GOOD� *�THINK�THEY�ARE
�TAKING�INTO�ACCOUNT�USEABILITY
�
BUG�PROOFNESS
�MY�OWN�PARTICULAR�	OR�SHOULD�THAT�BE�PECULIAR 
� TASTES�AND�
SO�ON��#OTH�RATINGS�ARE�OUT�OF�A�MAXIMUM�POSSIBLE����

SO�� �INDEED� *�THINK�THAT
� BY�AND�
LARGE
�THE�QUALITY�IS�ACTUALLY�GETTING �
BETTER�AND�BETTER��1ERHAPS�WHATjS�
HAPPENING�IS�THAT�PEOPLE�ARENjT �
RELEASING�SO�MUCH�DROSS� INTO�THE�
MARKET�NOWADAYS
� BUT�ARE�SITTING �
TIGH T�ON�THEIR�PROJECTS�UNTIL�THEY�ARE�
WELL�POLISHED�AND�RATHER�MORE�BUG��
FIXED�

"NYWAY
� ON�WITH� THE�SHOW���

A� NUMBER�OF�REASONS�� 'IRST
� THE�DATA�
FILE�JU S T� ISN jT � LARGE�ENOUGH�� �THERE�
ARE� ���� LOCATIONS�ENTERED
� BUT�THEY�
ARE�FROM� ALL� OVER�THE�WORLD�� �AND�
THERE�ARE�AT� LEAST�����CITIES� AND�
TOWNS� IN� #RITAIN� ALONE�THAT�SHOULD� BE�
INCLUDED�

0F�COURSE
� IT�WOULD� BE� IMPOSSIBLE�
FOR�THE� AUTHORS�TO � INCLUDE�EVERY�MAJOR�
LOCATION� IN� THE�WORLD�� �BUT� *jD� HAVE

#&(*//&34
*4-@�5?�$��� +� � � �'$�
+��?I�7�=;D;H7B�
J;HC�M>?9>�C7DO�F;EFB;�
?D9EHH;9JBO�KI;�JE�H;<;H�JE�7BB�<H;;BO�

B?9;DI;M7H;�
/>?I�?I�7�<EHC�E<�
I>7H;M7H;�M>?9>

:?IJH?8KJ78B;�IE<JM7H;�� $D�<79J
�+��
�M>?9>�IJ7D:I�<EH�+K8B?9��EC7?D��
IE<JM7H;�?I�EDBO�ED;�8H7D9>�E<�J>?I�
7H;7��J>;�EJ>;H�C7?D�ED;�?I�
I>7H;M7H;�

 II;DJ?7BBO
�+��IE<JM7H;�C7O�
8;�9EF?;:�7D:�KI;:�8O�7DOED;
�
7BJ>EK=>�IEC;�7KJ>EHI�FB79;�
H;IJH?9J?EDI�IK9>�7I�DEJ�7BBEM?D=�7�
+��B?8H7HO�JE�9>7H=;�CEH;�J>7D�7�
9;HJ7?D�7CEKDJ�<EH�J>;�:?IA�

.>7H;M7H;
�ED�J>;�EJ>;H�>7D:
�
I>EKB:�8;�JH;7J;:�CEH;�B?A;�
9ECC;H9?7B�IE<JM7H;���BJ>EK=>�
OEK�7H;�7BBEM;:�JE�9EFO�7D:�F7II�
7HEKD:�I>7H;M7H;�FHE=H7CI
�?<�OEK�
B?A;�ED;�J>;D�OEK�I>EKB:�F7O�J>;�
H;GK;IJ;:�<;;�JE�J>;�7KJ>EH�� �?JTI�
DEHC7BBO�7HEKD:�Q���EH�B;II
�7D:�
E<J;D�;DJ?JB;I�OEK�JE�7D�KF=H7:;:�
L;HI?ED�EH�7�FH?DJ;:�C7DK7B��+7O?D=�
OEKH�I>7H;M7H;�<;;I�;D9EKH7=;I�
IE<JM7H;�7KJ>EHI�JE�MH?J;�CEH;�
FHE=H7CI�� �7D:�?<�J>;O�:EDTJ
�J>;�
�C?=7�I9;D;�M?BB�8;�7�FEEH;H�
FB79;���EDTJ�J>?DA�J>7J�OEKTH;�
F7O?D=�CED;O�<EH�DEJ>?D=
�;?J>;H�� �
E<J;D�>KD:H;:I�EH�;L;D�J>EKI7D:I�
E<�>EKHI�E<�MEHA�>7L;�=ED;�?DJE�
9H;7J?D=�7�FHE=H7C
�7D:�?JTI�EDBO�
H?=>J�J>7J�J>;�FHE=H7CC;H�H;9;?L;I�
IEC;�H;M7H:�<EH�>?I�EH�>;H�MEHA�

/>;�J>?H:�8H7D9>�E<�IE<JM7H;�
J>7J�M;�9EL;H�>;H;�?I�97BB;:

?I�B?9;DI;:�JE�ED;��EH�CEH;��+��
B?8H7H?;I��$D�;II;D9;
�M>;D�OEK�8KO�
7�B?9;DI;M7H;�FHE=H7C�OEK�7H;�
8KO?D=�I>7H;M7H;�7D:�F7O?D=�J>;�
B?9;DI;�<;;�7J�J>;�I7C;�J?C;��!EH�
J>?I�H;7IED
�OEK�I>EKB:�JH;7J�7DO�
B?9;DI;M7H;�J>7J�OEK�8KO�7I�OEK�
MEKB:�JH;7J�9ECC;H9?7B�IE<JM7H;�� �
:EDTJ�F7II�?J�7HEKD:�JE�OEKH�
<H?;D:I��4EKTL;�EDBO�8EK=>J�J>;�
H?=>J�JE�KI;�?J�OEKHI;B<�

�-:�� �<-??�;@41>�<1;<81�/;<51?�; 2�
$��

4;I�� �J>7JTI�J>;�M7O�J>7J�?J�=;JI�JE�
7�M?:;�7K:?;D9;��%KIJ�C7A;�IKH;�
J>7J�OEK�>7L;�<EBBEM;:�J>;�
7KJ>EHTI�H;GK?H;C;DJI�<EH�
:?IJH?8KJ?ED�� �DEHC7BBO�J>7J�OEK�
:EDTJ�9>7H=;�CEH;�J>7D�7�9;HJ7?D�
7CEKDJ�<EH�J>;�:?IA
�EH�J>7J�OEK�
C7A;�IKH;�J>7J�7BB�J>;�:E9KC�
;DJ7J?ED�?I�?D9BK:;:�ED�J>;�:?IA�

4EK�97D�7BIE�F7II�ED�
I>7H;M7H;�� �8KJ�DEJ�7DO�H;=?IJ;H;:�
9EF?;I�E<�FHE=H7CI�� $<
�M>;D�OEK�
F7O�OEKH�I>7H;M7H;�<;;
�J>;�7KJ>EH�
I;D:I�OEK�7D�?CFHEL;:�L;HI?ED�E<�
J>;�FHE=H7C
�J>;D�8;�97H;<KB�DEJ�JE�
=?L;�J>7J�EKJ��*DBO�F7II�ED�
KDH;=?IJ;H;:�I>7H;M7H;�

4EK�I>EKB:�DEJ
�E<�9EKHI;
�F7II�
ED�B?9;DI;M7H;�� �?J�I>EKB:�8;�
JH;7J;:�?D�J>;�I7C;�M7O�7I�
H;=?IJ;H;:�I>7H;M7H;�

".*("�4)011&3�n �*446&����n �%&$&.#&3� ���� U



PREFERRED� /OTTINGHAM�TO�5AI�1EI�FOR�
STARTERS�

5O�BE�FAIR
� THOUGH
� *� SHOULD�POINT�
OUT�THAT�THERE� IS�AN�EDITOR�PROGRAM�
SUPPLIED�WHICH�ALLOWS�YOU�TO�ENTER�
DETAILS�FOR�OTHER�LOCATIONS��5HEN�
THEREjS�THE�FACT�THAT�BOTH��AKL9F;=�
AND�THE�FILE�EDITOR�ARE�WRITTEN� IN�
".04�� *jM�NOT�AT�ALL� AGAINST�".04�� �
IT jS�A�GREAT
LANGUAGE
� AND�A� q
LARGE�NUMBER�OF�
PRETTY�BRILLIANT�
PROGRAMS� HAVE�BEEN�
WRITTEN� IN� IT�� #UT�IT�
DOESN�T�SEEM�
PARTICULARLY�SUITED�TO�
MULTI�TASKING�WITH�
OTHER�PROGRAMS�� �
AND�SURELY�YOUjRE�NOT�
ONLY�GOING�TO�BE�
USING�YOUR�"MIGA�TO�
RUN��AKL9F;=�� *jD� �l �k � h �
HAVE�THOUGHT�THAT�YOU�D� ALSO�WANT�TO�
USE�A� LOGGING�PROGRAM�OR�SOMETHING�
SIMILAR��"ND�NEITHER��AKL9F;=�NOR�THE�
EDITOR�HAS�A�QUIT�FUNCTION�� �YOUjVE�
GOT�TO�RE�BOOT�THE�"MIGA�TO� LEAVE�THE�
PROGRAMS��"ND�THERE�ARE�SOME�OTHER�
FEATURES�THAT�*jD�WANT�IN�THE��AKL9F;=�
PROGRAM�ANYWAY��"ND���

"LL� IN� ALL
� *�WAS� RATHER�
DISAPPOINTED� IN��AKL9F;=
�"FTER�THE�
.ORSE�TUTOR
� *�WAS�HOPING�FOR�GREAT�
THINGS�� #ACK�TO�THE�DRAWING�BOARD�
WITH�THIS�ONE���

7ALUE�FOR�MONEY����������������� � ���

�
$"+"�!"*,
"NGLIA�1%�DISK�6����
5HIS� IS�A�DEMO�VERSION�OF�THE�FULL�
��"=F=�PROGRAM
� A�GENEALOGY�
PROGRAM�WRITTEN�BY�.IKE�4IMPSON�

5HE� LIMITATIONS�ON�THE�DEMO�
ARE�THAT�IT�ONLY�ALLOWS�A�DATABASE�OF�
UP�TO�����PEOPLE�AND����MARRIAGES�
TO�BE�CREATED�� �THE�FULL�VERSION
� ON�
THE�OTHER�HAND
�WILL�STORE�ABOUT�
�����PEOPLE�AND�����MARRIAGES�ON�
A�FLOPPY�DISK
�MORE� IF�YOU�HAVE�A�
HARD�DISK��0H
� AND�YOU�CANjT �WORK�
FROM�A�3".�DISK� IN�THE�DEMO�
VERSION�

5HE���"=F=�PROGRAM�WAS�WRITTEN�
IN�('"�#ASIC
� AND�SEEMS�TO�WORK�
PRETTY�WELL��5HE�DOCUMENTATION� IS�
FAIRLY�CLEAR
� AND�A�COUPLE�OF�MINUTESj�
BROWSING�SHOULD� PROVIDE�YOU�WITH�
ENOUGH� INFORMATION�TO�START�ENTERING�
DETAILS�

5HE�DATA�ENTRY�SCREENS�ARE�
RELATIVELY�STRAIGHTFORWARD
� ALTHOUGH�
*jM�NOT�PARTICULARLY�IMPRESSED�WITH�
THE�REQUIREMENT�OF�ENTERING�DATES�AS�
i���+AN� ����j�� *� AUTOMATICALLY�TRIED�
TO�ENTER�A�DATE�AS� i�� ��� ����� j
�
WHICH�MANAGED�TO�CANCEL�THE�EDIT�
PROCESS�� �HITTING�i� � �CANCELS�EDITING�
AT�ANY�TIME�

"NOTHER�GRIPE� IS�THAT�YOU�MUST�
ASSIGN�EACH� PERSON�� �AND�EACH�
MARRIAGE�� �WITH� A�UNIQUE� RECORD�
NUMBER�� )OWEVER
�THE�PROGRAM�
DOESNjT �AUTOMATICALLY�DO�THAT�FOR�YOU


����!)!�%)�'0 !.�
/$!�"��%'%/4�/*�

!)/!-����/$!�-!�*- �
)0(�!-.�*"�0+�/*�
/$-!!�2%1!.�

KG�YOU� NEED�TO� KEEP�TRACK�OF�WHICH�
RECORD�NUMBERS�HAVE�BEEN�ALLOCATED�
AND�WHAT�THE�NEXT�BLANK�ONE� IS�� �NOT�
THE�MOST�INTUITIVE�OF�PROCEDURES�

5HERE�IS�SPACE�FOR�A� REASONABLE�
AMOUNT�OF�iSTANDARDj� INFORMATION�� �
PARENTSj� NAMES
� BIRTHDATE
�
BIRTHPLACE
�DATE�OF�DEATH� AND�SO�ON�� �
AND�THE�OPTION�TO�ENTER�UP�TO�A�

SCREENFUL�OF�
q � � �q q q q q q � � ADDITIONAL� DATA�VIA�

A�SIMPLE�FREEFORM�
TEXT�EDITOR�

:OU�CAN�ALSO
� IF�
YOU�WISH
�SAVE�
DIGITISED� PICTURES�OF�
PEOPLE
�WEDDINGS�
AND�FAMILY�GROUPS�� �
THE�DOCUMENTATION�
TELLS�YOU�WHAT�
FILENAME�TO�SAVE�
YOUR�*''�FILE�UNDER�

l h � SO�THAT�IT�WILL� REFER�
TO�THE�CORRECT�PERSON�PEOPLE�

8HEN�YOUjVE�ENTERED�ALL� THIS�
DATA
� THE�PROGRAM�WILL�COLLATE�AND�
OUTPUT� IT� IN� A�VARIETY�OF�DIFFERENT�
WAYS��:OU�CAN
� FOR�INSTANCE
� OUTPUT�A�
LIST�OF�ALL� PARENTS�WITH�THE�NAMES�OF�
THEIR�CHILDREN�� A

HUNDREDS�OF�LITTLE� RECORD�CARDS� AND�
DRAWING�VAST�CHARTS�ON�ENORMOUS�
SHEETS�OF�PAPER
�YOU�WILL� PROBABLY�
FIND���"=F=�OF�GREAT�VALUE��5HE�FULLY��
FEATURED�VERSION� IS�DISTRIBUTED�BY�
"MIGANUTS
� BUT�THIS�DEMO�SHOULD� BE�
GOOD�ENOUGH�TO�BE�GOING�ON�WITH�

1ROGRAM�RATING������������������������ � ���

 ,+01"))�1&,+�!"*,
5HIS� IS�A�DEMO�DISK�OF��GFKL=DD9LAGF��
A�FIVE�DISK� PROGRAM�CONTAINING�
IMAGES�AND� INFORMATION�ON�A� RANGE�
OF����YEP
�YOUjVE�GUESSED� IT
�STAR�
CONSTELLATIONS�

5HE�DISK� IS�THE� PRODUCT�OF�A�
GROUP�CALLED�"STRONOMY�/EWS�"MIGA
�
WHICH� IS�APPARENTLY�A�CHARITY�DISK�
MAGAZINE�WHOSE� PROFITS�GO�TO�THE�
.ILESTONE�4CHOOL� FOR�MENTALLY�
HANDICAPPED� KIDS�

5HE�DISK�AUTO�BOOTS
� AND�STARTS�
WITH� A�TITLE�SCREEN� AND� #ACH�S�
5OCCATA�AND� 'UGE� IN� %�.INOR�	AT�
LEAST
� AN�APPROXIMATION�THEREOF�
WHICH�TO�MY�MIND�OWES� RATHER�MORE�
TO�4KYjS�VERSION�THAN� IT�DOES�TO�THE

"BOVE��5HE�
.ATHS
"DVENTURE��NOT�
AS�SIMPLE�AS�IT�
APPEARS
�THIS�ONE�
MAY�WELL�FRUSTRATE�
ADULTS
� LET�ALONE�
CHILDREN�
3IGHT��)A��*�KNEW�*�WAS�
GOOD��.ATHS�3EFLEX�TESTS�
THE�SPEED�OF�YOUR�ADDITION
�
MULTIPLICATION�AND�
SUBTRACTION

LIST�OF�FAMILY�GROUPS�	MOTHER
� FATHER�
AND�ALL� KIDS�� A� iPEDIGREE�CHARTj 
�
WHICH� IS�THE�STANDARD�TREE�DIAGRAM�OF�
A� PERSONjS�ANCESTORS��AND�SO�ON��"LL�
OF�THIS�CAN�BE�SENT�TO�SCREEN
� PRINTER�
OR
� IN�THE�CASE�OF�PARTICULARLY�
VOLUMINOUS� LISTINGS
� TO�A�FILE�

*F�YOUjRE�A�MEMBER�OF�THE�$HURCH�
OF�THE� -ATTER�%AY�4AINTS� 	.ORMONS�TO�
THE� REST�OF�US

�YOUjLL� BE�PLEASED�TO�
KNOW�THAT�THE�PROGRAM� INCLUDES�THE�
FACILITY�TO�ENTER�0RDINANCE�
INFORMATION�	WHATEVER�THAT�IS
�AND�
THE� RECORD�NUMBERS�OF�UP�TO�THREE�
WIVES�

5HE�AUTHOR�IS�ALSO�CURRENTLY�
WRITING�A� PROGRAM�TO�CONVERT���"=F=�
FILES�TO�THE�STANDARD�-%4�(EDCOM�
FILE�FORMAT
� SO�THAT�THEY�CAN�BE�USED�
ON�1$S�RUNNING�GENEALOGY�PROGRAMS�
WHICH� SUPPORT�THIS�FORMAT�

*F�YOUjRE� INTERESTED� IN�GENEALOGY
�
AND�YOU�CAN�T�BE�BOTHERED�FILLING�IN

ORIGINAL
��5HIS� TITLE�SCREEN� IS�
DISPLAYED�FOR�ABOUT�A�MINUTE�AND�A�
HALF�� �THEREjS�NO�WAY�OF�SPEEDING�IT�
UP
�WHICH� IS�A�BIT�OF�A� PAIN��5HEN�THE�
MAIN�OPTIONS�SCREEN�APPEARS
�FROM�
WHICH�YOU�CAN� READ�A�
COUPLE�OF�DOC�FILES�OR�
ENTER�EITHER�THE�
VIEWER�PROGRAM�OR�
ANOTHER�DOC�FILE�
WHICH�TELLS�YOU�THAT�
THE�ASTRONOMY�QUIZ�
OPTION�YOU�JUST�
SELECTED� IS�ONLY�
AVAILABLE� IN�THE�FULL�
WORKING�VERSION�OF�
THE�PROGRAM�

5HE�ONLY�
CONSTELLATION

��'/$*0#$���/$.�
�!"'!3�%.�%)/!) ! �
"*-��!#%))!-.����
"*0) �%/�,0%/!�
�*(+0'.%1!�

SUPPORTED� IN�THE�VIEWER�IS�0RION�� �
ALTHOUGH�ALL�THE�OTHERSj� NAMES�ARE�
STILL� PRESENT
� SO�YOUjRE� IN�FOR�A�FAIR�BIT�
OF�MOUSE�WORK�HITTING�THE�ARROW�
BUTTON� UNTIL�0RION�FINALLY�APPEARS�

5HE�SCREEN� IS�THEN�DIVIDED� INTO�THREE�
AREAS� 	*jD�SHOW�YOU�A�SCREENSHOT
�
BUT�THE�PROGRAM� IS�WRITTEN� IN�".04�
AND�WONjT�CO�OPERATE
�� A�DIAGRAM
� A�
iZOOM�WINDOWj�AND�AN� INFORMATION�
WINDOW�WHICH�GIVES�THINGS�SUCH� AS�
THE�BRIGHTNESS
� DISTANCE�AWAY�AND�SO�
ON�OF�THE�CONSTELLATION�OR�INDIVIDUAL�
STARS�WITHIN�THAT�CONSTELLATION�

5HE�ZOOM�WINDOW�COMES� INTO�
OPERATION�WHEN�YOU�CLICK�ON�A�STAR�� IT�
DISPLAYS�EITHER�A�BLOB�WHICH�
REPRESENTS�THE�STAR�IN�SOME�WAY�
	DONjT�ASK�ME
� *� COULDN�T�FIND� ANY�
INFORMATION�ON�WHAT�THE�DIFFERENT�
COLOURS�ARE�SUPPOSED�TO�MEAN
�OR
� IN�
THE�MORE� INTERESTING�CASES
� A�
DIGITISED�PICTURE�OF�THE�STAR�OR�
CLUSTER�

5O�BE�HONEST
� *�WASN�T�
PARTICULARLY� IMPRESSED�WITH�THIS�
PROGRAM�� *T�FEELS�A�BIT�CLUNKY
� STARS�
ARE� RATHER�DIFFICULT�TO�SELECT�	YOU�HAVE�
TO�BE�EXACTLY�IN�THE�MIDDLE�OF�THE�
STARjS� IMAGE�ON�THE�DIAGRAM
� TO�
WITHIN�A� PIXEL� OR�SO

� AND�THE�
DOCUMENTATION�COULD�HAVE�DONE�WITH�
BEING� RUN�THROUGH�A�SPELLING�CHECKER
� �OR�AT� LEAST�BEING�PROOF�READ�BY�
SOMEONE�ELSE�� *� REALLY�HATE� IT�WHEN�
PEOPLE�TALK�ABOUT�A� kCOMPUTER�
PROGRAMMEl �

"S�A�CHARITY�DISK�MAG
��KLJGFGEQ�
)=OK��EA?9�IS�AT� LEAST�A�WORTHY�
IDEA�� )OWEVER
�JUDGING�BY�THE�
AUTHORjS�EDITORIAL� STYLE�ON�THE�DEMO
�
MANY�PEOPLE�MIGHT�FIND� IT�A� BIT�OF�A�
TRIAL�TO�PLOUGH�THROUGH�

4TILL
� IF�YOUjRE� INTERESTED
� THE�FIVE��
DISK�VERSION�OF��GFKL=DD9LAGF��
INCLUDING�DATA�ON����STAR�
CONSTELLATIONS�AND�AN�ASTRONOMY�
QUIZ
� COSTS�_������5HE��KLJGFGEQ�
)=OK��EA?9�DISK�MAGAZINE� IS�_�����
PER�ISSUE�� &ITHER�	OR�BOTH
� ARE�
AVAILABLE�FROM�"STRONOMY�/EWS�
"MIGA
�����/ORTHVIEW
�4WANLEY

,ENT�#3���#+�

1ROGRAM�RATING������������������������ ����

*�1%0�/"#)"5
"NGLIA�1%�DISK�$���
5HIS�DISK�CONTAINS�TWO� PROGRAMS�TO�
TEST�AND� IMPROVE�KIDSj� � �AND�ADULTS�
� �MATHEMATICAL� SKILLS�� #OTH�WERE

WRITTEN�BY����YEAR��
OLD�"USTRALIAN�
PROGRAMMER�+ASON�
-OWE�	*� KNOW�HIS�
AGE�BECAUSE
FOR�
SOME�REASON
� HE�
HAS�THE�PROGRAM�
DISPLAY�IT�WHEN� IT�
LOADS
��5HE�
PROGRAM� IS�
BASICALLY�A�SPEED�
TEST
�WHERE�YOU�
HAVE�TO�COMPLETE

��� � ���FAIRLY�SIMPLE
MATHEMATICAL�QUESTIONS� IN�AS�SHORT�A�
SPACE�OF�TIME�AS�POSSIBLE�

8HEN�YOU� FINISH
�THE�PROGRAM

;GFLAFM=<�GF�H9?=� ���

".*("�4)011&3�n �*446&����n �%&$&.#&3�����
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MARKS�YOUR�ANSWERS�AND�GIVES�YOU�A�
FINAL� PERCENTAGE
� BASED�ON�YOUR�
SPEED�AND�NUMBER�OF�CORRECT�RESULTS��
"LTHOUGH� ITjS� REALLY� INTENDED�FOR�
iLEARNERSj 
� *� FOUND�THAT�IT�BECAME�
QUITE�COMPULSIVE�� �YOU� KNOW�THAT�YOU�
CAN�DO�BETTER�THAN�YOUR�PREVIOUS�
SCORE
� IF�YOU�ONLY�TRY�IT�ONE�MORE�
TIME���

5HE�OTHER�PROGRAM�ON�THE�DISK� IS�
/@=�(9L@K��<N=FLMJ=��WHICH�TAKES�
THE�FORM�OF�A�SERIES�OF�QUESTIONS

(9L@K�-=>D=P�/=KL�IS�SHAREWARE
�WITH�
A�_��FEE� REQUESTED�� *� CAN�THOROUGHLY�
RECOMMEND�THIS�DISK�TO�ANYONE�WHO�
WANTS�A� LITTLE�MATHEMATICAL�CHALLENGE�
TO�WHILE�AWAY�AN�EVENING�OR�SO�� �*jM�
DETERMINED�TO�GET�TO�THE�END�OF�THE�
�<N=FLMJ=�� IF� IT�TAKES�ALL�DAY�

7ALUE�FOR�MONEY��������������������������

1%"�*�&+�"3"+1
4OFTWARE�&XPRESSIONS�DISK�6���
/@=�(9AF� N=FL�IS�AN�EVENT�EDITOR�� �
ESSENTIALLY�A�TIMER�SYSTEM�WHICH
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5HE�.AIN�&VENT�ALLOWS�YOU�TO�SET�UP�
A�LIST�OF�EVENTS�WHICH�WILL�OCCUR�AT�A�
SPECIFIC�TIME��5HESE�CAN�BE�
PROGRAMS�RUNNING
�OR�JUST�ALERTS�
APPEARING�ON�THE�SCREEN

WHICH�YOU�MUST�ANSWER�TO�PASS�
THROUGH�TEN� ROOMS��.ANY�OF�THE�
QUESTIONS�ARE�NOT�PARTICULARLY�HARD��
k)OW�MANY�SIDES�DOES�A�PENTAGON�
HAVE l 
� k8HAT�IS�THE�DIFFERENCE�
BETWEEN����AND� ���� l �� )OWEVER
�
SOME�ARE� RATHER�MORE�TRICKY
� REQUIRING�
SOME�ALGEBRA�AND�THE�ABILITY�TO�WORK�
OUT�EXACTLY�WHAT�THE�QUESTION� IS�FROM�
THE�TEXT�� �WHICH� IS� INTERESTING�AND�
AMUSING�

*F�YOU�GET�A�QUESTION�WRONG
�YOU

ALLOWS�YOU�TO�SPECIFY�ACTIONS�WHICH�
WILL� OCCUR�AT�GIVEN�DATES�AND�TIMES�
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5HESE�ACTIONS�CAN� INCLUDE�MESSAGES�
BEING�FLASHED�UP�ON�THE�SCREEN
� A�
SPECIFIC� PROGRAM� RUNNING�OR�WHATEVER�
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%ISK.AN�CATALOGUES�YOUR�FLOPPY�
DISK�COLLECTION
�THEN�ALLOWS�YOU�TO�
SEARCH�FOR�FILES
�OR�FOR�FREE�SPACE

ARE�SENT�BACK�TO�THE�BEGINNING�� �AND�
THE�QUESTIONS�CHANGE
� SO�YOU�CANjT�
JUST�REMEMBER�THE�ANSWERS�AND�
REPEAT�THEM�

"LONG�THE�WAY
�YOU�ARE�ALSO�GIVEN�
SNIPPETS�OF�INFORMATION�� k,IMjS�WATCH�
IS����MINUTES�FAST�BUT�SHE�THINKS� IT jS�
���MINUTES�SLOWl 
�THAT�SORT�OF�THING��
"T�THE�END�OF�THE�GAME�YOU�MUST�USE�
THIS� INFORMATION�TO�SOLVE�A�FINAL�
PUZZLE�
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5HE�PROGRAM�SUPPORTS�FIVE�
DIFFERENT�TYPES�OF�EVENT�� A�$-*�
COMMAND
� A�MESSAGE�POSTED� IN�A�
8ORKBENCH�WINDOW
� A�DISPLAY�OF�THE�
DATE�AND�TIME
� SCREENS�FLASHING�AND�
AN�ALERT�� �SPECIFIED�TEXT�APPEARING�IN�
ONE�OF�THOSE� k0H�NO
�MY�"MIGAjS�
CRASHEDjj�STYLE�ORANGE�BOXES�

5HE�PROGRAM�S�USES�RANGE�FROM�
POSTING�REMINDER�MESSAGES�TO�
RUNNING�HARD�DISK�BACK�UP�PROGRAMS�
AT�NIGHT�WHEN�THE�MACHINE� ISNjT � IN�
USE�

5HE�PACKAGE�ACTUALLY�COMES� IN�
THE�FORM�OF�TWO�SEPARATE�PROGRAMS�

.AIN&VENT
�THE�ACTUAL�EVENT�
PROCESSOR
� AND�&VENT&D�WHICH�ALLOWS�
YOU�TO�CREATE�AND�EDIT�EVENTS��
.AIN&VENT�CAN�EITHER�BE�RUN�FROM�THE�
$-*� OR�8ORKBENCH
� OR�ENTERED�AS�A�
COMMAND� IN�YOUR�STARTUP�SEQUENCE�� �
WHICH�MEANS�THAT�IT�WILL� AUTOMATICALLY�
RUN�� *N�FACT
�8ORKBENCH� ��OWNERS�CAN�
JUST�DROP�THE�EVENT�FILE� INTO�THE�
8&4@4TARTUP�DRAWER�AND�THIS�WILL� KICK�
THE� PROGRAM�OFF�AUTOMATICALLY�

5HE�EVENT�EDITOR�IS�EASY�TO�USE
�
CONSISTING�OF�REQUESTERS�FOR�THE�TIME�
AND�DATE�OF�EACH�EVENT
� AND�A� LOOPING�
LIST�OF�POSSIBLE�EVENT�TYPES�	$-*�
COMMAND
� ALERT�TEXT�OR�WHATEVER
�
8HEN�YOUjVE�CREATED�YOUR�LIST�OF�
EVENTS
�YOU�JUST�SAVE�THE�WHOLE�
iPROJECTj �

/@=�(9AF� N=FL�IS�SHAREWARE�� A�
_�� REGISTRATION�FEE�GETS�YOU�THE�FULL�
VERSION��5HE�TRIAL�VERSION�ALLOWS�UP�TO�
���EVENTS� IN�ANY�PROJECT
� AND�FILES�ARE�
VALID�FOR�A�MONTH�FROM�THEIR�CREATION�
DATE��5HE�FULL�VERSION� ALLOWS�UP�TO����
EVENTS� IN�ANY�PROJECT�� �AND�FILES�ARE
�
OF�COURSE
�VALID�FOREVER�

:OU�PROBABLY�ALREADY�KNOW�
WHETHER�YOU�WOULD�FIND�A�USE�FOR�
/@=�(9AF� N=FL�� IF�YOUjVE�BEEN�
THINKING
� k#Y�(OD
�THATjS�EXACTLY�WHAT�
*�WANTl� THEN�YOU�SHOULD�GET�HOLD�OF�IT�
NOW�

*F�YOU�HAVEN�T�THE�SLIGHTEST� IDEA�
WHY�ON� &ARTH�YOU�WOULD�WANT�TO�RUN�
PROGRAMS�AT�SPECIFIC�TIMES
� KEEP�THAT�
FIVER�SAFELY�TUCKED� IN�YOUR�POCKET�

1ROGRAM�RATING������������������������ � ���

!")21&)0��
/#4�DISK�6���
5HE�MAIN� PROGRAM� \A\AAAA\A)\#\AAAA\�
ON�THIS�DISK�IS� /@=�
�GFN=JL=J�� BY�%EREK�
1IPER��5HIS� IS�A�
SHAREWARE� 	_��FEE�
REQUESTED
�PROGRAM�
WHICH�WILL� CONVERT�
FROM�AND�TO�VIRTUALLY�
ANY�UNITS�YOU�CAN�
THINK�OF�� 1OUNDS�TO�
GALLONS �'AHRENHEIT�
TO�,ELVIN �.ETRES�TO�
YARDS �8AVELENGTH�
TO�FREQUENCY �/O�PROBLEM�

"ND�FOR�MANY�OF�THE�CONVERSIONS
�
THEREjS�THE�OPTION�TO�PRINT�OUT�A�
CONVERSION�TABLE
�TOO�

"LSO� INCLUDED�ON�THE�DISK�ARE�
.;J==FDF>G�� AN�".04�UTILITY�FOR�GETTING�
INFORMATION�ON�SCREENS
� AND�
+GDQ�GDGMJ�� A� k PROGLETTEl�WHICH�
DISPLAYS�A� iBOUNCING�RUBBER�BANDj�
EFFECT�

#ASICALLY
� IF�YOU�BUY�THIS�DISK� IT�LL�
BE�FOR�/@=��GFN=JL=J�AND� IF�YOUjVE�A�
NEED�FOR�A�CONVERSION� PROGRAM
� IT�
MIGHT�AS�WELL� BE�THIS�ONE�

5HE�PROGRAM�ACTUALLY�MULTI�TASKS�� �
'��TAKES�YOU�TO�THE�8ORKBENCH
� '���
FLIPS�BACK�TO�THE�PROGRAM�� �AND�
CONTAINS�JUST�ABOUT�ANY�CONVERSION�
YOU�MIGHT�NEED��5HE�OTHER�PROGRAMS
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WILL� PROBABLY�SOON� BE�CONSIGNED�TO�THE�
BIN�
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#Y�"NDREW�8OODS
�AKC(9F9?=J�IS�A�DISK�CATALOGUING�
PROGRAM�WHICH�ALLOWS�YOU�TO�BUILD�UP�
A�DATABASE�OF�THE�CONTENTS�OF�YOUR�
FLOPPY�DISK�COLLECTION�� *T�WILL�THEN�
SEARCH�THAT�DATABASE�ACCORDING�TO�
CRITERIA�YOU�SPECIFY�

"�GOOD�DEAL�OF�THOUGHT�HAS�
OBVIOUSLY�GONE� INTO�THIS�PROGRAM
� AND�
THE� RESULT�IS�SOMETHING�WHICH� IS�EASY�
TO�USE�AND�WHICH�WILL� PROBABLY�BE�
FOUND�USEFUL� BY�ANYONE�WITH� A� LARGE�
COLLECTION�OF�FLOPPIES�� 'OR�INSTANCE
�
MOVING�THE�CURSOR�OVER�ANY�BUTTON�
PRODUCES�A� LINE�OF�TEXT�AT�THE�BOTTOM�
OF�THE�SCREEN�DESCRIBING�ITS�ACTION��
4CANNING�DISKS� IS�AS�SIMPLE�AS�
INSERTING�A�DISK
� HITTING�THE�4CAN�%ISK�
BUTTON
�ENTERING�A�NAME�AND� *%�
NUMBER�	THE�DISKjS�NAME�APPEARS�AS�
A�DEFAULT
� AS�DOES�A�SEQUENTIAL� *%�
NUMBER
�AND�WAITING�FOR�A�FEW�
SECONDS�

0NCE�YOUR�DISK�COLLECTION�HAS�
BEEN�CATALOGUED
�YOU�CAN�SEARCH�FOR�A�
SPECIFIC�FILE�OR
� IF�YOU�WISH
�FOR�A�DISK�
WHICH� HAS�A�CERTAIN�AMOUNT�OF�FREE�
SPACE��:OU�CAN�EVEN�SPECIFY�A�
FILENAME�AND�A�SIZE�� �SO� LOOKING�FOR
�
SAY
� ALL� i�DOCj� FILES�OVER����,�IS�EASY��
'INALLY
� THE�PROGRAM�WILL� PRINT�A�DISK�
LABEL� CONTAINING�THE�NAMES�OF�UP�TO�
SEVEN�DIFFERENT�FILES�ON�THE�DISK�

�AKC(9F9?=J�IS�SHAREWARE��THE�
AUTHOR
�"NDREW�8OODS
� REQUESTS�A�

_���FEE�

� 
� 
� 5O�ENCOURAGE�YOU�

TO� REGISTER
� A�
REQUESTER�APPEARS�
PERIODICALLY
�
REMINDING�YOU�THAT�
YOU�RE�USING�AN�
UNREGISTERED�COPY�� �
A�CONSCIENCE�PRICKING�
IDEA�WHICH�APPEARS�
TO�BE�BECOMING�
MORE�AND�MORE�
POPULAR�IN�THE�

���������� � �������� � SHAREWARE�FIELD�
*F�YOUjVE� A� LARGE� LIBRARY�OF�DISKS
� *�

CAN�THOROUGHLY�RECOMMEND�
�AKC(9F9?=J
� *T�SHOULD�START�
APPEARING�SOON� IN�THE�CATALOGUES�OF�A�
NUMBER�OF�1%�HOUSES
� INCLUDING�
#ATTLEAXE�1%�� BUT�IF�YOU�WANT�TO�
REGISTER�IMMEDIATELY
� SEND�YOUR�_���
TO�"NDREW�AT���8ESTWOOD�(ARDENS
�
4CARBOROUGH
� /ORTH�:ORKSHIRE�:06�
�+2�

4INCE�"NDREW� IS�ALSO�ONE�OF�THE�
CREATORS�OF�THE� /�#�DISK�MAGAZINE
�
ANYONE�WHO�MENTIONS�THAT�FACT�WHEN�
SENDING�IN�THEIR�SHAREWARE�FEE�WILL�GET�
A�FREE�COPY�OF�/�#


:OU�CANjT�SAY�FAIRER�THAN�THAT�
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� 	� 
�&DUCATION�PROGS�FO R�THE�UNDE R���S�
4 A X �7����,*%4�1"*/5�" �PA INTING�
# P ROG RAM �DESIGNED�FO R�CHILDREN
�
	 IN C LU D E S �VARIOUS�COLOURS�� �SPEECH��
	 0 9 �7����'"45'"$54
�&VERYTHING�YOU�
LE V E R �NEEDED�TO�KNOW�ABOUT�THE�SOLAR�
�S YS TEM ��803-%."1�1RODUCES�DIFFENENT�
	S O R TS �OF�.APS��1-"/&54�*NSTANT�LOCATIONS�
���+ 9 �7����&%6$"5*0/�5HIS�IS�A�SET�OF�
["NIMATIONS�GIVES�A�BASIC�KNOWLEDGE�ON�
I4 TE AM �&NGINE�S
� 'OUR�4TROKE�1ETROL�
* �&NGINE�S�� �5HE�(ASTURB INE�&NGINE�	�
�
L A X �7����".04�-&440/���5HE�BEST�
L" M O S �5UTORIAL�P ROGRAM �� 	"1%���

+ 9 �7����,*%4�(".&4�*NCLUDES�

J(EOGRAPHY
�.ATH
�4ICENCE�AND�8ORD�
I( AM ES��"LSO�CONTAINS�8HEEL�OF�FORTUNE�
*� + 9 �7����".*("�#&(*//&3�:OU�ASK��
L E D �FOR�IT��"�TUTORIAL�FOR�THE�BEGINNER�ON�
� �USING�YOUR�"MIAA��$OVERS�$-*���8ORK��
	 �BENCH
�ITS�GREAT�FOR�LEARNING�ABOUT�THE�"MIGA�
L A X �'����&-&.&/54�V� �� �7ERY�NICE�
?INTERACTIVE�DISPLAY�OF�THE�1ERIODIC�5ABLE�
p O X �-1��803,���1-":����PROGRAMS�
*� $-*$,�$-0$,�FO R�-EARNING�THE�TIME�
� *�-&5�(0�4)011*/�FO R�S IMP LE�DIVISION�
\ � �MULTIPLICATION��'6/5*.&4�5"#-&4
�
JTE A C H E S �THE�TIMES�TABLES��_� ���
< � 0 9 �-1��� 803%�'"$503:�A�PROGRAM�
I T O �HE LP�KIDS�LEARN�TO�SPELL��_�����

� + 9 �-1��� #*(�501�'6/�$ONTAINS�
I F O U R �P ROGRAM S�TO�HELP�CHILDREN�W ITH�
IW O R A S �� �PICTURES��_� ����
F��0 9 �-1��� 30$,&5�."5)4�5IMES�
I5ABLES
�5AKE�AWAY
�"DD�UP���%IVIDE��_�����
J �+ 9 � -1��� .64*$�#09�&XCELLENT�TO�
L IN TRO D U C E �MUSIC
�AGES��� �_�����
* � + 9 � -1��� 13&)*4503*$�'6/�8HO�LIKES�
� �%INOSAURS�FOUR�EXCELLENT�PARTS�_�����
R � + 9 � -1��� 1&(�8 ROTE�FOR�A �NURSERY�
*S C H O O L� �5HE�IDEA�IS�TO �BUILD �A�PICTURE�
	 W I T H �PEDS�O R�COLOURED�SHAPES��_����

� �+ 9 �7���57�� �7*%&0�(3"1)*$4�	�

	1 A CKE D �W ITH �BACKGROUND�SCREENS�FOR�
LY O U R �V IDEO�PRODUCTIONS
�% IFFERENT�
I TY P E S �O F�G RAPH IC�STYLES��1EEL
�TAKES�
* A N �*''�1IC�� �PEELS�IT�DOW N �THE�SCREEN��
	 0 9 �7 �� �7*%&0�130%6$5*0/�	�
�
	1 A CKE D �W ITH �V IDEO�� �(ENLOCK�UTILITIES��
* �0 9 �7����7*%&0�4$3&&/4� ����#ACK�
	 G RO U N D �PICTURES�FO R�V IDEO�PRODUCTION�
	 0 9 �7����7*%&0�� �".*/���7*%&0�%#
�"�
* �PROGRAM�FOR�KEEPING�TRACK�ON�YOUR�VIDEO�
I TA P E �COLLECTIONS��35"1
�-ETS�YOU�PLAY�
� �LARGE�ANIMS�ON�SMALL�MEM�MACHINES��
	 0 9 �7����*."(&�-"#�5HIS�PROGRAM �
� �IS�LIKE�A�M IN I�"RT�%&15��5OOLS�0N�5AP�
* �%OES�FADES
�COLOURBARS�� �G RAY�BAR�
* �0 9 �7����7*%&0��45*--4503&�6SED�
I T O �C REA TE�OVER�THE �SHOULDER�GRAPH IC�
L IN S E R TS �LIKE�THE�� �� �C LOCK�NEWS�
� �0 9 � 7����7*%&0��4)"%&4�� �'"%&4�
� "/*.'"%&3
�"�UTILITY�TO �FADE�SCREENS�
F I N �� �OUT�� 461&37*&8�8ILL�D ISP LAY�*''�
pP ICTURES��563#05T5-&�$REATE�SUBTITLES��
409�7����"/%30*%4�7*%&0�#"$,�
J�(306/%4�4ELECTION�O F�# �(�1ICTURES��" �09 �7����7*%&0�8*1&4�"�COLLECTION�OF�

	*''�#RUSHS���BACKGROUND�GRAPHIC�EFFECTS��
* �0 9 �7����)"3-&26*/�7*%&0�"35��
	� '0/5�%*4,4�"�V IDEO�PRODUCTION�W ITH�
	E X CE LLE N T�BACKGROUNDS�� �'ONTS�	�
�
L A X �-���7*%&0��3&"-��%�5&9563&4�
� �$ONTAINS�VARIOUS�EXCELLENT�5EXTURES�LIKE�
� �#LACK�MARBLE
�BRICKWORK��3OUGH�*CE

� �.ARBLE
�5ILES
�8ATER�RIPPLES�� �8OOD��_�����
	 0 9 �-1���7*%&0�-"#�V L�0 �4 IMPLE�TO�
* �USE�VIDEO�TITLING�PACKAGE��(ENLOCK�IS�
" �NOT�REQUIRED��3EQ�5WO�%RIVES�_�����
L A X �''1�� '-&5$)&3�'0/54�" �THREE�
� �D ISK �PACK�O F����� ����PO IN T����COLOUR�
��7IDEO�'ONTS�� *NCLUDES�TEMPLATES�_��
L A X �''1���'-&5$)&3�'0/54�" �THREE�
I D ISK�PACK�O F�������� �PO INT����COLOUR�
I7 ID E O �'ONTS�� *NCLUDES�TEMPLATES�_���

�� ����N���� *h
* � + 9 �7���'*4)�5"/,�4*.�" �P ROGRAM �
) THA T�S IMU LATES�AN�AQUARIUM �
! �+ 9 �7���803%�83*()5���".*("�
)41&--
�$ONTAINS�OVER�� 
����WORDS�
* �+ 9 �7 *� � �13*/5�456%*0�&XCELLENT�FOR�
	P R IN T IN G �PICTURES�O R�TEXT�
* �+ 9 �7����."45&3�7*364�,*--&3�7IRUS�
+$ HECKER�� �,ILLER��8ITH�&XCELLENT�
)OPTIONS��*NCLUDES�SEARCH�DISK�
#0 9 �7����.�3�#"$,61�)%�)ARD�DISK�
* B A C K �UP �P ROGRAM �
*��+ � 7����%*4,."45&3�V ��� �$OPIES�
I F I LE S �FROM �ONE�D ISK�TO �ANOTHER��%*4,�
I �J4"-7�$ORRECTS�� �REPAIRS�BAD�TRACKS��
	 + 9 �7 ��� � %61-*$"5*0/���#"$,61�
J4 U P E R �% U P E R JU RB O �COPY
�4ANITY�COPY�
p � �1$OPY��'OUR�NEW �DISK �COPIERS�
* � + 9 �7����'0353"/����V���C�$OM��
+ P ILE R
� LINKER�� �RUN�TIM E�SUPPORT�LIBS�
* � + 9 �7 ��� �$3044803%�$3&"503�
+$ REA TES �CROSSWORDS��61%"5&%�7&34*0/��
* �+ 9 �7��� �.$"%�130(3".�5HE�
) OB JEC T�% RAW ING�1ROGRAM 
�IE�$�"�%�
+ �+ 9 �7 ��� �/035)�$�VL���	�
�$��LANGUAGE�
� � �"M IGA �� &NDUDES�A LL�FILES�REQUIRED��
* + 9 �7����&:&�0'�5)&�#&)0-%&3�
JFL) */5�#00,�*NC�*NTRODUCTION
�#ACK�
#G ROUND 
�.APS
�4TRATEGY�� �4OLUTION�

 � +9 �7����"/"-5*$"-$�413&"%�
*�J4)&&5�	�
�5HE�BEST�SPREAD�SHEET�
* � + � 7����3&%�4&$503�&953"4�
I*%*4,4�	�
�-OADS�OF�EXTRA�BITS�FOR�34*�
* �+ 9 �7����".*("�16/5�130(3".�
*1 RE D IC T�WH ICH �HORSE�W ILL�W IN �W ITH �THIS�
IH O RS E �PREDICTION�P ROGRAM �
* � +9 �7����41&$536.�&.6-"503�
!�%"5"�%*4,����"DVENTURE�$LASSICS�
L U X �7����#64*/&44�$"3%�.",&3�
*% E S IG N �YOUR�OWN�#USINESS�CARDS�
* � + � 7��� �3&%�4&$503�.0%6-&4�
LJ6 SE �WITH�1RO�5RACKER�� �34*�%EMO�.AKER�
* �+ 9 �7��� ���� �#64*/&44�-&55&34�
L O V E R �����4TANDARD�#USINESS�LETTERS�
* � + 9 �7��� �%&4,�501�16#-*4)*/(�
+ LNC LUDES �VARIOUS�EXTRA�FEATURES�OVER�
* T H E �O LD �8ORD�PROCESSOR
�5EXT�&DITOR�� �
?( RAPH ICS �EDITOR�� �M ANY�OTHERS�
\ �+ 9 �7��� �".*$"4)�#"/,*/�5HE�BEST�
*B A N K IN �PROGRAM �THA T�*�HAVE�EVER�USED�
"BA�THE�"M IGA��7ERY�EASY�CONTROLS�
+ 9 �7 ��� �$)&.&45&5*$4�V�����

I1 RO G RAM �TH A T�D RAW S �M OLECULES�USING�
I T H E �CALOTTE�M ODEL�� &XCELLENT�EFFECTS��
\ + 9 �7����8*/%08#&/$)�VL�0 �	�
�
J" N �EXCELLENT�8 ORKBENCH���REPLACE��
J JM E N T�� �6 PGRADE�FO R�ALL�8#�V L�� �USERS�

\29�7����803,45"5*0/�/OT�JUST�
\ANOTHER�8#�CLONE��*T�S�A�COLLECTION�OF�
UTILITIES�WITH�THE�8ORKBENCH�THEME��	�

\09�7����461&3#&/$)�� �&953"4�
	�
�"N�EXCELLENT�REP LACEMENT�D ISK�
W ITH �M ORE�UTILITIES�THAN �THE �ORIGINAL
�
A� 7��� �$63403�#"4*$�$0.1*-&3�
$OMPILE�ANY�"M IGA�#ASIC�P ROGRAM �
0 9 �7 ����$�� $0.."/%4�5HIS�DISK�
IS�FILLED�W ITH �UTILITIES�WHICH�CAN�BE�
USED�IN�YOUR�4TARTUP�SEQUENCES�
0 9 �7����"/5*�'6$,&3�4AID�TO�STOP�
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BEST�O F�ALL�IT�S�EASY�TO �USE��.AX���'IELDS�
2 9 �7 ����(3"1)*$�130%6$5*0/�
$ONTAINS�4CENERY
� -ANDSCAPE
�-AND�
BU ILD�V���
�$ LOUD��
�(ENESIS�DEMO��
2 9 �7 ����".11�V � �� �"N�EXCELLENT�
PA INTING�PACKAGE�LIKE�%PAINT��"MOS�
2 9 �7 ����.&("$0-063�V L�0 �"�
PROGRAM�WHICH�TRANSFORMS�A�#�W�SCREEN�
INTO�A�FULL�COLOUR�SCREEN�	�������
��

2 9 �7 ����803%�108&3�*S�AN�
EXCELLENT�SPELL�CHECKER�� �%ATABASE�
2 9 �7 ����"$$06/5�."45&3�V L�� � �
&XCELLENT�"MOS�WRITTEN�"CCOUNT�PROGRAM�
2 a �7����8#�������8*/%08#&/$)�
V� �� �&XCELLENT�8ORKBENCH�REPLACEc
M EN T�FO R�A LL�8#�7������3OM�6SERS�	�
�
2 9 �7����70*$&�$6�5HE�IDEA�IS�TO�
CONTROL�THE�$-*�4HELL�W ITH �YOUR�VOICE�
2 9 �7����3":4)"%&�V��� �$OMPLEX�
3AY�TRACING�PACKAGE��.B�	�

2 9 �7 ����'03.4�$REATE
�&DIT
�% RAW �
$OLOUR�� �P RINT�YOUR�OW N �FORMS�

0 9 �7 ����130(3"..*/(�500-#09�
.ANY�PROGRAMS�TO�HELP�IN�YOUR�DEVELOPc
MENT�EFFORTS�	MOST�$�BUT�SOME�IN�BASIC
��
2 9 �7 ����"3EXX�5WO�D ISKS�WHICH�	�
�
CONTA IN�" REXX�P ROGRAM S�� �EXAMPLES�
2 9 �7 ����1"4$"-�5HIS�DISK�CONTAINS�
EVERYTHING�NEEDED�TO�PROGRAM�IN�1ASCAL��
*NCLUDES�A ��K�������ASSEMBLER���MORE��
2 9 �7 ����130(3"..&3�500-4�
(AD5OOLS�TO�DESIGN�YOUR�USER�INTERFACE�TO�
YOUR�OWN�PROGRAMS�USING�ALL�OF�"MIGA�
%04�����S�NEW�FEATURES�� "LSO�3EG5OOLS��
2 9 �7����3&-*(*0/�$ONTAINS�
SCRIPURE@.EM �A IDS�FO R�M EMORIZING�
VERSES�� �PASSAGES�1AULS�+OURNEY��
29 �7��� �"/*."5*0/�65-4�*NCLUDES�
$YRO6TILS�FOR�SPLITTING
�COMBINING
�AND�
CREATING�ANIMATIONS�FROM�*''�PICTURE�FILES��
2 9 �7����%*3&$503:�6-54�*NCLUDES�THE�
MOST�POWERFUL�AND�HIGHLY�RECOMMENDED�
PROGRAMS�WHICH�ARE�DESIGNED�TO�MAKE�
$-*�� �4HELL�TASKS�VIRTUALLY�OBSOLETE�
29 �7��� �(3*/%&3�"�COMPLETE�GRAPHIC�
CONVERSION�PACKAGE�THAT�SUPPORTS�(*'
�
+1EG
�"TARI�4T�	/EOCHROME�� �%EGAS

�1$9
�
5ARGA
�5*''
�)DM�&�AND�*''�'ORMAT�PICS��
2 9 �7 ����"#$�"%7&/563&�$3&"503�
:OU�CAN�CREATE�YOUR�VERY�OWN�ADVENTURES�
WITHIN�"MOS��1ROGRAM�BY�$HRIS�#EESON��
2 9 �7 ��� �"%%3&44�� �#00,#"4&�5WO�
DATABASE�PROGRAMS�FOR�RECORDING�YOUR�
"DDRESS���#OOKS�� 4PECIALLY�DESIGNED�
2 9 �7��� �&"4:�".04�130(4�	�
�
$ONTAIN�SOURCE�CODE�FOR�USE�WITH�&ASY�"MOS��
2 9 �7 ��� �"%7&/$&%�65*-S�4ER/ET���
1AR/ET
�$ONNECT���"MIGA���SHARE�RESOURc
CES�VIA�THE�SERIAL�� �1ARALLEL�PORTS��.YMENU�
1UTS�MENUS�ON�YOUR�8ORKBENCH�SCREEN��
2 9 �7 ��� �"3$)*7&34�**�5HIS�DISK�IS�
PACKED�WITH�THE�LATEST�"RCHIVERS�TO�DATE��
2 a �7 ��� �8#�V � ��� �65*65&4�	�
�5HIS�
IS�THE�OUR�SECOND�DOUBLE�DISK�COLLECTION�
OF�8#�V������UTILITIES�THAT�TAKE�ADVANTAGE�
OF�THE�/&8�MACHINES�CAPABILITIES�� ��
0 9 �7 ��� �.&("�$)&"54�V����5HIS�
D ISK �CONTA INS�THE�VERY�LATEST�CHEATS��
2 9 �7����&-&$530$"%�V L�� � �� �
13050:1&3�"NOTHER�6PDATED�ON�THE�
CAD�� �&LECTRONICS�DRAWING�1ROGRAMS�
2 9 �7����$"/0/�5HIS�DISK�CONTAINS�
1RINTER�%RIVERS���$ANON�4TUDIO
�(IVES�
BETTER�PRINT�OUTPUT�FOR�ANY���PIN�PRINTER��
29 �7����1$�5"4,�VL����IS�A�SOFTWARE�
*#.�1$�&MULATOR��"LLOWS�YOU�TO�RUN�THE�
MAJORITY�O F�*#.�SOFTWARE�WITH�/0�ADDITc
IONAL�HARDWARE��$("�$OLOUR�/&8�61%"5&�
2 9 �7����'*-&�� �)%�."/"(&.&/5�
� � ��% IR8 ORK�V L�� � �'ILE�COP IER�. EGA% �
"NOTHER�/&8�6PDATE�ON�AN�EXCELLENT�
'ILE�COPIER�LIKE�THE�/&8�%ISK�.ASTER�
1RO�**�IN� IT�S�0PERATIONS��"LSO�CONTAINS�
LOADS�OF�OTHER�PROGRAMS�TO�HELP�OUT�	�

2 � 7����" ��� �1-64�&.6-"503�"S�
IT�SOUNDS�W ILL� LET�V L�� �OWNERS�EMULATE�
8#�7������6TILITIES��/O�HA RDW ARE �REQ

2 9 �7����*/4$3*15�V L � L � "�PROGRAM�FOR�
PRODUCING�VIDEO�TITLES�� 'EATURES�INCLUDE�
FULLY�EDITABLE�TEXT�ENTRY
�*''�1ICS�AS�BACK�
GROUNDS��6NLIMITED�NUMBER�OF�FONTS�LOADc
ED
�OUTLINE�SUPPORT�	8#����

�TEXT�STYLES
�
TOOLBAR
�PLAYBACK
�CYCLING
�ALL�RESOLUTIONS��
2 a �7����*$0/"65)03�VL�0�"�REPLACEc
MENT�FOR�LCON&DIT����� *T�CAN�TRANSFORM�*''�
IMAGES�OR�BRUSHES�INTO�RESIZED���#IT1LANE�
BRUSHES�OR�ICON�FILES�THAT�MATCH�THE�8#�
V������COLOURS��)ELP�AVAILABLE��"ND�.ORE�
2 9 �7��� �####4�V� �� �#AUD�#ANDIT�
BULLETIN�#OARD�4YSTEM�'TURES�INCLUDE�UP�TO�
���FILE�LIBRARIES
� INTERFACE�TO�EXTRA�DEVICES�
LIKE�$%�30.��1LUS�MUCH
�MORE�
2 9 �7����4/001%04�V L�� �" �UTILITY�TO�
M ON ITOR�"M IGA%OS�CALLS��*T�A LLOWS�YOU�
TO �SEE�W HA T�LIBRARY
�DEVICES
�FONTS�ANY�
PROGRAM �IS�LOOKING�FOR�
2 a �7����)%�#"$,61�V ��� �" �HARD�
DRIVE�BACKUP�PROGRAM�THAT�FEATURES
�MULTI�
DRIVE�SUPPORT
�FULL�BACKUP
�COMPRESSION�
	-)�-IBRARY

�0PTIONAL�VERIFY�� �RESTORABLE�
CONFIGURATION��3EQUIRES�"RP�V���	7���
�
2 9 �7��� �108&31-":&3�V � �� �" �VERY�
POWERFUL
�USER�FRIENDLY�� �SYSTEM�FRIENDLY�
MODULE�PLAYER�� *T�CAN�HANDLE�NEARLY�ALL�
MODULE�FORMATS
�CAN�READ�POWER�PACKED�
MODULES���COMES�WITH�IT�S�OWN�CRUNCHER�

�RY�NICE
IN TE RAD IVE �DISP LAY�O F�THE�1ERIODIC�
5ABLE�O F�&LEMENTS��&DUCATION�1 RODUD�
2 9 �7 ��� �803-%�%"5"�#"/,�V���
6SING�A�DATABASE�OF�COORDINATES�COMPILc
ED�BY�THE�$*"�THIS�PROGRAM�PLOTS�WORLD�
MAPS�IN�CYLINDRICAL�OR�SPHERICAL�PROJEDS
�
WITH�VARIOUS�DEGREES�OT�MAGNIFICATION�
29 �7 ��� �")%. �V� ���A �)ARD�%RIVE�
.ENU�� 8HEN�PLACED�IN�YOUR�STARTUP��
SEQUENCE
�OFFERS�A����PAGE�MENU
�EACH�
PAGE�HAVING�UPTO����POSSIBLE�ADIONS�
2 9 �7��� �3&1"*3�*5��/EW;AP�V���
�"�
MULTI�SEDOR�FILE�EDITING�SYSTEM��'*9%*4,�
VL�� 
�3ECOVER�S�AS�MUCH�AS�POSSIBLE�FROM�
A�DEFEDIVE�DISK�%*4,4"-7&�VL���
�
$REATES�A�NEW�FILESYSTEM�STRUDURE�ON�
ANOTHER�DEVICE
�WITN�AS�MUCH�DATA�
SALVAGED�FROM�RTHE�ORIGINAL�DEVICE�

+ 9 � �����$-"4)�0'�5)&�&.1*3&4�V���
4EAR�
$UB�
���

�����5&53*4�03*(*/"-5HIS�IS�THE
CLOSEST�GAM E �LO�IHE�O RIG INAL�TETRIS�
2 9 ������%53*4�#EST���1LAYER�5ETRIS�
2 � �����4065"*3&�� �4�� 30:"-�
29�����53*58*4�$ONTAINS��� PLAYER

��P LAYER�� ���1AYER�GAM E�OPTIONS�
+ 9 � �����#"55-&'03$&�30#05�"�
S IMULAR�GAM E�IN�STYLE�TO �#ATTLE�.ECH�
THE �ROLE�PLAYING�)I�5EK�COM BAT�GAME��
+ 9 � �����"45&3*0%4��5)&�03*(*/"-��
"NOTHER�OLD�CLASSIC��0RIGINAL�CLASSIC�
2 � �����--"."530/�(".&������
#Y�+EFF�.INTER���AN�EXCELLENT�PRODUDION��
2 9 ������4$3".#-&��5HE�0 RIGINAL��
3EMEMBER�THAT�O LD�C LASSIC�GAM E�
2 9 ������1"5*&/$&�4�5HIS�IS�THE �BEST�
VERSION�TO �DA TE ��%0.*/04
�1LAY�VS�
THE �COMPUTER�O R�ANOTHER�PLAYER�
2 9 ������10.�10.�(6//&3�4HOOT�
DOWN�THE �INCOM ING�W ORLD �W O R�**�A IR�
PLANES�IN�THIS�0PERATION�8 OLF�GAM E�
2 � �����+&5."/�"NOTHER�4PECTRUM�
CLASSIC�CONVERTED�TO�THE �AM IGA ��*T�S�
+ET1AK�W ITH �A LL�THE�O RIG INAL�SOUNDS��
29����� �4&"�-"/$&�5HE�FIRST�4ILENT�
4ERVICE�TYPE�SUB�W A R�GAM E�ON�1%�
09�� � �� �"5*$�"5"$�" �RENDITION�OF�
THE�GAM E�FROM �THE �O RIGINAL�4PECTRUM�
COMPUTER��( RAPHIC�. AZE�ADVENTURE�
+ 9 � �����#"55-&�0'�#3*5*"/�8"3�
(".&���4TRATEGY�W A R�GAM ES�WHICH�
BOTH�NEED�LOADING�TH ROUGH�8B�
2 9 ������%6/(&0/�0/�/"%30+�
5HIS�IS�THE�BEST�%UNGEONS�� �% RAGONS�
1UBLIC�DOM AIN �TYPE�GAME��-OAD�8B�
2 � �����$"3%�(".&4�$ONTAINS�
$RIBBAGE
�#LUE�.OON
�,ING
�1ATIENCE���)EARTS��
2 9 ������4637*703�$OLOURFUL�GRAPHICAL�
ADVETURE�WITHIN�THE�"LIENS�THEME�
2 9 ������1"3"$)65&�+0645�:OU�
ARE�FALLING�DOWN�TO�EARTH����MUST�TAKE�THE�
1ARACHUTE�FROM�THE�OTHER�PLAYER�
2 9 �� � �� �453"5&(*$�(".&4�&TERNAL�
3OME
�-ORDS�OF�)OSTS
�*N�.OONSHINE��"N�
&XCELLENT�COLLEDION�OF�GAMES�
2 9 ������. */% �(".&4����O F�THE�
BEST�. IND �GAMES�TO�CHA LLENGE�YOUR�
M IND�NOT�YOUR�SHOOTING�SKILLS�
2 � ���� �4803%�0'�5)&�8"3�
-0$,�"�#ARDS� TALES�� �&YE�OF�THE�#EHOLDc
ER�ADVENTURE�GAME�PACKED�ON�THREE�
DISKS�5HIS�IS�4HAREWARE�	�
��.B�	��%RIVES


09����� �#-"$,�+"$,�-"#�1LAY�ALL�
*HE�POPU LAR�VERSIONS�O F�1ONTOON�
09����� �$"3%�4)"31�" �VERY�
PROFESSIONALLY�PRESENTED�SELECTION�OF�
SO LITA IRE�TYPE�CARD�GAMES��&XCELLENT��
2 9 ����� �46#�"55"$,�V L�0 �$ONTROL�
THE�TO RPEDOES�� �SINK�THE �ENEMY�
SHIPS�AS�THEY�SAIL�PAST�� -"/%.*/&��
2 9 ����� �%*1-0."$:�$LASSIC�
STRATEGY�GAM E�LOOSELY�BASED�ON�
8ORLD�8AR�����.B�FOR�COMPUTER�PLAYER�
0 9 ������3&7&/(&�0'�5)&�.65"/5�
$".&-4�#Y�+EFF�. IN TER�5HE�R IDE�O F�A�
LIFE�TIM E�W ITH �M UTANT�CAMELS�
0 9 ����� �1&5&34�26&45�5HIS�IS�TRULY�
AN �EXCELLENT�P LATFORM �GAME�
0 9 ������505"-�8"3�5HE�BOARD�
JAM E �3*4,�AS �REVIEWED�IN�"M IGA�
�ORMAT
�" N�EXCELLENT�PRODUCTION�
0 9 ����� �(0-%&/�0-%*&4�(ALAGA
�
(ALAXIANS
�4PACE�INVADERS
�"STER��
IODS
�#ATTY�� �. ISSLE�$OMMAND�
2 9 ����� �$0*/%301�"�'RUIT�.ACINE�
SIMULATOR�WITH�VARIOUS�GAMBLE�MODES
�
A � � ��� �$3";:�46&�"NOTHER�FIRST�
RATE�CUTE�SCHOOL�GIRL�P LA TFO RM �GAME�
0 � ���� �4."4)�57�� �5)&�3*1�0''�
4IMULAR�TO�THE�ORIGINAL�ARCADE�MACHINE��
8ITH�NEAT�GRAPGICS�� �SOUND�
09 � ���� �".04�'36*5�."$)*/&�**�
"S�NEAR�AS�POSSIBLE�TO �THE �FRUIT�
M ACH INE�FOUND�IN�1UBS�� �"RCADES��
2 9 ����� �%&4$&/%&3�*S�A �C LONE�OF�
THE �CLASSIC�A RCADE�GAM E�5EMPEST�
COMPLE TE�W ITH �VEDORIZED�GRAPHICS��
2 9 ����� � */536%&3�IS�A �.ULTI� LEVEL�
#ERSERK�D ONE �WH ICH �FEATURES�SMOOTH�
GAMEP LAY
�G REAT�GRAPH ICS�� �SOUND��
2 9 �� � �� �$"5"$0.#�V L�� �"�GRAPHICAL�
ADVENTURE�GAME�SET�ON�A�SMALL�ISLAND�IN�
THE�MIDDLE�OF�THE�LAND�OF�&9064*"��/&8�
29����� � *30/�$-"%4�	�.B
�6PDATE�TO�
THE�EXCELLENT�4TRATEGIC�8 AR�(AME�	�
�
29����� �$0-044"-�$"7&�V L�0 �*S�
VIRTUALLY�IDENTICAL�TO�THE�ORIGINAL�CLASSIC��
0 9 ������36..:�(RAPHICAL�CARD�(AME�
0 9 ������ -&(&/%�0'� -05)*"/�
V L�� � �IS�AN�ADVENTURE�GAM E�IN�THE�
VEIN�O F�THE�6 LTIMA�GAM E�SERIES�
0 9 ����� �)6/$)#"$,�5HIS�IS�A�
CONVERSION�O F�THE �O LD�CLASSIC�GAME��
2 9 ������".04�$3*$,&5�&XCELLENT�
ARCADE�CRICKET�SIMULATOR�WITH�GRAPHICS��
2 9 ����� �461&3�1"$,�."/����5HIS�IS�
THE�BEST�1ACK�MAN�TO�DATE�WITH�SUPER�
SMOOTH�SCROLLING���EXCELLENT�GRAPHICS�
2 9 ������%6"-�"���PLAYER�GAME�WHERE�
YOU�CONTROL�ARMOURED�TANKS�� �ROCKETS��
2 9 ������5&53&/�IS�A ���OR���PLAYER�
5ETRIS�G AM E�W RITTEN�IN�"MOS�� ��
P LAYER�G AM E�IS�)EAD�TO �)EAD�
2 9 ������8"3�*S�A �SPACE�STRATEGY�
W A R�GAME
�IN�W H ICH �YOU�CONTROL�A�
FLEET�O F�SPACE�CRAFT��4PACE�8AR�GAM E�
2 9 ������364))063�IS�A �GAM E�IN�
W H ICH �YOU�CONTROL�A �CHARACTER�WHO �S �
NEEDS�TO �CROSS�THE�ROAD�� -IKE�'ROGGER�
2 9 ������( O LDEN�0 LD IES��� ��$ ROAK
�
&XCELLENT���OR���PLAYER�VERSION�OF�'ROGGER��
. OU TH. AN 
�VERSION�OF�PACK.AN��#Ic
1LANES
�5HIS�IS�THE�MOST�ADDITIVE�GAMES�
WE�HAVE�PLAYED�HERE���PLAYER�ONLY��5RAIL��
# LAZER
�$.#����$LASSIC��4QUAMPLE��
4CAMB LE �THE �SHOOT�EM �ACROSS�
2 9 ����� �% R�."3*0�"�4TRANGE�5ETRIS�
LIKE�G AM E�WHE RE �YOU�MOVE�COLOURED�
PILLS�D OWN�THE �SCREEN����IN�A �ROW �GO�S�
0 9 ������&5&3/"-�30.&�4TART�THE�
ROMAN�&MPIRE�FROM���#$��#UILD�FLEETS
�
ARMIES���SEND�THEM�INTO�BATTLE�
2 9 ����� �$-"44*$�(".&4����
%ONKEY�, ONG�"N�EXCELLENT�P LATFORM �
GAM E�IN�W H ICH �YOU�MUST�RESCUE�THE�
GIRL�� 'RANTIC�' REDDIE�� �. AD �#OM BER�
2 9 �� � � � */5&31*%�*N�THE�"RTIE�ICE�YOU�
CONTROL�A�TANK�ON�A�MISSION�TO�RESCUE�
HOSTAGES�IN�THIS�SUPERB�"MIGA�ORIGIONAL�
29����� �"%%".4�'".*-:�26*;�5HEY�
�RE�CREEPY���SPOOKY�AND�NOW�THEY�RE�IN�
YOUR�"MIGA��$LASSIC�DIGITIZED�GRAPHICS���
SOUNDS�MAKE�THIS�REAL�CROWD�PLEASER�
2 9 ����� �". *�.03*"�V � �� �-OADS�OF�
NEW�FEATURES�LIKE�BETTER�GRAPHICS
�LARGER�
DUN�GONS��0N�SCREEN�UPDATES
�OVERVIEW�
OF�THE�DUNGON�S�MAP���-OADS�MORE�
0 9 ����� �4/",&4�� �-"%%&34�5HE�
CLASSIC�BOARD�GAME�/OW�ON�THE�"MIGA�
0 9 ����� �,-",-3*4�:ES�ITS�ANOTHER�
EXCELLENT�5&53*4�VARIANT��/&8�7&34*0/�
2 9 ����� �461&3�$0.#"5�V � �� �5HIS�
IS�A���PLAYER�(AUNTLET�5YPE�COMBAT�GAME�
2 9 ������5"/,�"55"$,�5HIS�IS�A�����
PLAYERVERSION�OF�THE�$LASSIC�$ARTRIDGE�
GAME�$OMBAT����+OYSTICKS�CAN�BE�USED��
2 � �����&�5:1&�**�"STERIODS�SPACE�
ADVENTURE�WHE RE �YOU�JE T�AROUND�
COLLECTING�NEW �WEAPONS��/&8�7&34*0/

+ 9 � "5�� ,6/(0/� %�� $36*4&3� FIRES�
TORPEDOES�WHILE�PASSING�BY��/$$������
+ 9 �"5���&/5&313*$&4
�-EAVES�THE�4TAR�
STATION�DOCK��/$$�����"�5HE�CLASSIC�
+ 9 �"5���"1130"$)*/(�7&44&-4
�
"NIMATION
�#INARY�'LIGHT�8IREFRAME�
+ 9 �"5���'-&&5�."/&67&3�/$$������'LY�
OVER���BY�ANIMATION
�EXCELLENT�CLASSIC

+ 9 �"5���5)&�130#&�**�
"NIMATION��#3*%�0'�13&:
"NIM�FROM�4TAR�5REK�
+ 9 �"5���-&"7*/(�41"$&� GAME�BASED�ON� 5/(��	�
��
0''*$&
� %0$,*/(�"NIM�
FROM�STAR�TREK��"55"$,�
.0%&
�#IRD�OF�1REY�4COUT�
4HIP�IN�ATTACK�
2 9 ������45"3�53&,
5/(��(AME�IS�BY�5ERRY�"�� 64�*NPORT��.B�� �	�

.E�*NTOSH��V L��� �� � 2 9 �7 ��� �45"3�53&,
29 ������65-5*."5&�45"3� */'0�" �%ATABASE�O F�ALL�\ �
53&,�	�
� 5HE�$LASSIC�0RIGINAL�THE�O RIG INAL�SERIES�

h �***� ��� *� *���. I L L
2 9 �����45&"-5):�."/&673&�**��
2 9 ������'����48*44�'-:*/(� �
2 9 ������/"7:�"(3&4403
�407*&5�40'5�
-"/*/(
�45&"-5)�#0.#&3��
2 9 ������"/5*�� -&..*/4�	�
��.B�
0 9 ������%"5*/(�(".&�	�
��.B�
2 9 ������4)655-&�$0$,�� �29������"(*-65:���
0 9 ������-"5&�/*()5�� �5&3.*/"-�
2 9 ������7*&5/".�$0/'6$5��
2 9 ������(6-'�8"3�$0/'6$5��.B�
2 9 ����� �".: �"5�5)&�.07*&4�**�	�

2 9 ������".:�VS�8"-,&3�**� 	�
��.B�
2 9 �� � �� �".:�"5�5)&�#&"$)�	�
��.B�
2 9 ����� �$".063'-"(&��
2 9 ����� �#"5."/�� �750-�$0/5&45�j
2 9 ����� �)08 �50�36/�2 9 ����� �".:8"-,4�
2 9 ����� �6/41035*/(��.B�
+ 9 � ���� �&3*$�4$)8"35;�503��
0 9 �� � �� �5)&�4,:�%3*7&��

+ 9 �$"�� 	�
�4PORTS
�'LAGS
�"N IMALS
�CARTOONS
�
)UMOROUS
�9MAS
�+EWISH
�BORDERS
�)ALLOWEEN
�
VALENTINES
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CgRg�T��I �'gbE�\
�>H@�+::@�6C9�/E96I:�ALLOWS�THE�INQUISITIVE�TO�FIND�OUT�ABOUT�� �AND�CHANGE�
THE�CONTENTS�OF�� �ANY�DISK�DRIVE�ATTACHED�TO�THE�"MIGA��.AKE�SURE�YOUjRE�
SUPERVISED�BY�AN�ADULT
�THOUGH�

�
NGLIA�1%�HAS�SENT�ME�THE�
LATEST�BATCH�OF�DISKS�TO�
COME�FROM�THE�'RED�'ISH�
COLLECTION�� �DISKS�����TO�
����� �SO�HERE�IS�THE�PICK�OF�THE�
CONTENTS��5HEY�CAN�ALL�BE�OBTAINED�

FROM�"NGLIA�

".3��"'1)�.##)�
�,"�3."�2#	
'ISH�DISK����
5HIS� IS� A� HEX�DISK�AND�FILE�EDITOR�
WHICH�ALLOWS�YOU�TO�ACCESS
� AT�A� LOW�
LEVEL
� ALL� THE�DATA�ON�ANY�DISK�
ATTACHED�TO�THE�"MIGA
�WHETHER� IT jS�A�
FLOPPY�DISK
� A� HARD�DISK�OR�EVEN� A�$%��
30.��:OU�CAN�ALSO�DISPLAY�VARIOUS�
PARAMETERS�ASSOCIATED�WITH� THE�
DEVICE�

5HIS� IS� THE� KIND�OF�PROGRAM�WHICH�
ENABLES�YOU�TO�WREAK�HAVOC�WITH�YOUR�
DISKS�� �SO�ONLY�USE� IT� IF�YOU� KNOW�
EXACTLY�WHAT�YOUjRE�DOING�� )OWEVER
�
FOR�THE�MORE� PROPELLOR�HEADED�OUT�
THERE
� IT�DOES� ITS�JOB�WELL
� AND�
PROVIDES�YOU�WITH�AS�MUCH�CONTROL

��$(�5?�@41�75:0�;2�
<>;3>-9�C45/4�
1:-.81?�E;A�@;�

C>1-7�4-B;/�C5@4�
E;A>�05?7?����

OVER�THE�DISKS� AS�YOU�COULD�WANT�
#/4�IS� TOTALLY�KEYBOARD�DRIVEN
�

WITH� FUNCTION� KEYS� SELECTING�THE�
VARIOUS�OPTIONS
� SO�YOU� CAN� KEEP�
YOUR�FINGERS�HOVERING�OVER�THE� KEYS
�
READY�TO�TOTALLY�CORRUPT�THA T�VITAL� BOOT�
BLOCK�� 4ERIOUSLY
� *jD� LOVE�TO � KNOW� IF

0�.�.6E:�!>A:G�� �IF�YOUjVE�GOT�SO�
MANY�TAPES�THAT�YOU�NEED�A�
DATABASE�OF�THEM
�THIS�ONE�WILL�DO�
THE�JOB�NICELY

THEREjS�ANYONE�WHO�ACTUALLY�NEEDS�
THIS� KIND�OF�PROGRAM�� *jM�SURE�THAT�
THE�AUTHOR�HAD�A� REASON� FOR�WRITING� IT
�
BUT� *� DOUBT�THA T�MORE�THAN� ABOUT� ��
PER�CENT�OF�THE�"MIGA�USING�PUBLIC�
WILL� ACTUALLY�FIND� A�USE�FOR� IT�� 4TILL���

1ROGRAM�RATING�������������������������� � �� �

4!0�2�.#�$'*#0
'ISH�%ISK����
5HIS� IS�YET�ANOTHER�FLAT�FORM�
DATABASE
� TAILORED� TO�A�SPECIFIC�
PURPOSE�� �IN� TH IS�CASE
� CATALOGUING�
YOUR�VIDEOTAPES�� *T�ONLY�WORKS� IN�
INTERLACED�MODE
�WHICH�MEANS�THAT�
UNLESS�YOUjVE�GOT�GOOD�EYESIGHT�AND�
A�DECENT�MONITOR�YOUjLL� FIND� IT�PRETTY�
UNUSABLE
� BUT�GIVEN�THAT� LIM ITATION� IT�
PERFORMS�PRETTY�WELL�

:OUjLL� HAVE�TO� BE�PREPARED�TO�DO�
SOME�EXPERIMENTING�WITH� 5"1� 3=LA�
'���ERTHOUGH
� BECAUSE�THE�
DOCUMENTATION� IS�SOMEWHAT�SPARSE�

�5HIS� PROGRAM� IS�VERY�EASY�TO�USE�
AND�THEREFORE�SHOULDNjT �NEED�A�VERY�
LONG�DOC�FILE 
l� SAYS�THE�AUTHOR
� ,EN�
8INFIELD��8ELL
� ,EN���

:OU�ENTER�DETAILS� OF�YOUR�TAPESj�
NAMES
� SUBJECT�TYPE
� LOCATION�AND�SO�
ON
� AND�YOU�CAN�THEN� SEARCH� USING�
ANY�OF�THESE�CATEGORIES�

5HE�USUAL� PRINTING�FUNCTIONS�ARE�
AVAILABLE
� AS�ARE� SOME�MYSTERIOUS�
NUMBERED� BUTTONS�WHICH�SEEM�TO�DO�
ALMOST�RANDOM�THINGS� SUCH� AS�
QUITTING�THE� PROGRAM�WITH� NO�WARNING��
4TILL
� IF�YOU� REALLY�HAVE�SO�MANY�
VIDEOTAPES�THAT�YOU� NEED� A�COMPUTER�
PROGRAM�TO� KEEP�TRACK�O F�THEM� ALL
�
TH IS�ONE�WILL� DO�NICELY�

1ROGRAM�RATING�������������������������� � �� �

�,'+�,
'ISH�DISK����
*� COULDN�T�TES T�THIS� PROGRAM�OUT
�
SINCE� IT� REQUIRES�EITHER�A�/ANBA? P�
2KQJ@ �� �OR�2 KQJ@ �, = O PA N �DIGITISER
�
BUT� *� FE LT�THA T� *�JU S T�HAD�TO� LIS T� IT��
"CCORDING�TO�THE�DOCUMENTATION

 J E, =J � PROVIDES�YOU�WITH� k AN

ANIMATED�TALKING�HEAD�THA T�WILL� RUN�
ANY�"MIGA� PROGRAM� BY�VOICE�
COMMAND�

k"SK�FOR�AN�"MIGA� PROGRAM�BY�
NAME
� AND� J E, =J �WILL� OBLIGE�� *F�
 J E, =J �BECOMES� IMPATIENT
� YOU� MAY

�>H@(6I:�IS�A�MULTI�TASKING�DISK�
COPIER�� �AND�THAT�S�ALL�� *T�WORKS�WELL
�
THOUGH

BE� INSULTED�� J EI =J �WILL� ALSO� RECITE�
POETRY� IF�YOU� ASK�NICELY�l

5HIS� SOUNDS� LIKE� THE�NAFFEST


MOST�APPALING�PROGRAM�EVER�� �AND�
*jM�FASCINATED�� *F�ANYONE� HAS�ACTUALLY�
USED� IT
� DO�WRITE� IN� AND� LET�ME�KNOW�
WHAT� IT jS� LIKE�

"'1)+�2#����
'ISH�DISK����
# EO G, = PA �IS� A�MULTI�TASKING
�MULTIc
DRIVE�DISK�COPYING�PROGRAM�BY�
.ALCOLM�)ARVEY�� *T�SHOULD�WORK�WITH�
%04� AND� NON�%04�DISKS
� AND�
INCORPORATES�FACILITIES�TO�FORMAT�AND�
ERASE�DISKS�

5HE� PROGRAM� ALLOWS�YOU�TO�COPY�A�
DISK� IMAGE�TO�THE� 3".� DISK
� SO

��:5!-:�C588�>A:�
-:E��953-�

<>;3>-9�.E�B;5/1�
/;99-:0�

PEOPLE�WITH�ONLY�ONE�FLOPPY�DISK�DRIVE�
	BUT�ENOUGH�3".
�CAN� AVOID� ALL� THE�
ANNOYING�DISK�SWAPPING�THAT�MANY�
OTHER�COPIERS� REQUIRE�

5HE�DOCUMENTATION� IS�A�BIT�
SPARSE
� SO�YOU� SHOULD� BE�PREPARED�TO�
EXPERIMENT�A� LITTLE
� BUT�MOST�OF�THE�
FUNCTIONS�ARE�QUITE�OBVIOUS�

5HE�FACT�THA T� IT�SEEMS�TO�WORK�
FINE� IN� THE�BACKGROUND� IS� A�MAJOR�
PLUS�POINT�WITH� ME�� �IT�MEANS�THAT� *�
CAN�GET�ON�WITH� OTHER�THINGS�WHILE�THE�
"MIGA�GRINDS�AWAY�DUPLICATING�
IMPORTANT�DATA�

# EO G, = PA �� �� � IS� A�SIMPLE� LITTLE�
PROGRAM
�WITH� FEW�FRILLS
� BUT� IT�DOES�
ITS�JOB�QUIETLY�AND�EFFICIENTLY�� 'OR�THAT�
REASON
� *�GIVE� IT���

1ROGRAM�RATING�������������������������� � ���

 �!)3.
'ISH�DISK����
!=?G4/ �IS� A�SHAREWARE� PROGRAM�FROM�
'ELIX�+ESKE
�WHICH�WILL� CREATE� FULL� OR�
INCREMENTAL� BACK�UPS�OF�YOUR�HARD

DRIVE�� #ASICALLY
� A� FULL� BACK�UP�PUTS�
ALL� O F�YOUR�FILES�ON�FLOPPY
�WHEREAS�AN�
INCREMENTAL� BACK�UP�WILL� ONLY�SAVE�
THOSE�FILES�WHICH� HAVE�BEEN�CHANGED�
OR�ADDED�SINCE�THE� LAST�BACK�UP��
*NCREMENTAL� BACK�UPS�ARE�USEFUL

".*("�4)011&3�n �*446&����n �%&$&.#&3� ����
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#ACK61�WILL�CREATE�FULL�OR�
INCREMENTAL�BACK�UPS�OF�YOUR�HARD�
DRIVE��IF�YOU�USE�A�HARD�DRIVE
�GET�
HOLD�OF�A�COPY�

WHERE�THE�MAJORITY�OF�THE�DATA�
DOESNjT �CHANGE�� �AND�BECAUSE�THEY�
TAKE�FAR� LESS�TIME�TO�MAKE�THAN�FULL�
BACK�UPS
� MANY�PEOPLE�WHO�CANjT �BE�
BOTHERED�TO�GO�THE�WHOLE� HOG�CAN�BE�
PERSUADED�JUST�TO�STICK�A�COUPLE�OF�
FLOPPIES� INTO�THE�DISK�DRIVE�AND�PUT�
UP�WITH� A�COUPLE�OF�MINUTES�EXTRA�AT�
THE�END�OF�THE�DAY�

5HE�PROGRAM�MAKES�USE�OF�THE�
i �LH� LIBRARY�
� TO� IMPLEMENT� �-;)�FILE

��)4�$�- � %.&�0.!-�
2$*�.�!3+!-%!)�! �
��.4./!(��-�.$�2 %''�
/!''�4*0���*0/�/$�/�
!3+!-%!)�!����

COMPRESSION�� �SO�THAT�YOU�SAVE�ON�
THE� NUMBER�OF�FLOPPIES�NEEDED��
"LTHOUGH�THE�DOCUMENTATION� SUPPLIED�
SAYS�THAT�THIS� LIBRARY�IS� NOT� INCLUDED
�
GOOD�OR� 'RED� 'ISH� HAS�COME�TO�THE�
RESCUE�AND� SUPPLIED� SCRIPTS�WHICH�
INSTALL� BOTH�THAT�AND�THE�SPECIAL� FONT�
REQUIRED�

#E�SURE�TO� INSTALL� BOTH�OF�THESE�� �
WITHOUT�THEM
� THE�PROGRAM� REFUSES�TO�
RUN
� BUT�DOESNjT �TELL�YOU�WHY�IT�S�NOT�
WORKING�� 0F�COURSE
�FILE�COMPRESSION�
HAS�A�DOWNSIDE�� IT�CAN�TAKE�FAR�
LONGER�FOR�THE�BACK�UP�TO� BE�
PERFORMED��0N�THE�OTHER�HAND
�WHEN�
YOUjRE�BACKING�UP�A����OR����.B�
DRIVE
�TIME�MAY�BE� LESS� IMPORTANT�
THAN�THE�FACT�THAT�YOU�D� NEED�WELL�
OVER�HALF�A�HUNDRED�FLOPPIES�TO�DO�
THE�JOB�

5HE�USER�INTERFACE� IS�VERY�NEAT
�
USING�BLUE�AND� RED�TEXT�TO� INFORM�YOU�
JUST�WHATjS�GOING�ON��:OU�CAN�
AUTOMATICALLY�EXCLUDE
� SAY
� �INFO�FILES�
FROM�THE�BACK�UP
� AND�SELECT�WHETHER�
TO�HAVE�FILE�COMPRESSION�AND�DATA�
VERIFICATION�TURNED�ON�OR�NOT��:OU�
SELECT�WHETHER�OR�NOT�TO� INCLUDE�FILES�
IN�THE�BACK�UP�BY�SIMPLY�CLICKING�ON�
THEM� IN� A�SCROLLING�WINDOW�

"NY�HARD�DISK�USER�WHOjS�
EXPERIENCED�A�SYSTEM�CRASH�WILL� TELL

YOU�JUST�HOW�
DREADFUL�THAT�
EXPERIENCE� IS�� �
AND�YOU�CAN�
GUARANTEE�THAT
�
IF� IT�HAPPENS�TO�
YOU�AND�YOU�
DIDNjT�BOTHER�
MAKING�A� BACKd
UP
� THE�FIRST�
THING�ANYONE�WILL�
SAY�IS
� k0H
�YOU�
SHOULD� HAVE�
BACKED�YOUR�DATA�

UP�� *� DO�l
3ATHER�THAN�GETTING� INTO�THIS�

SITUATION�� �WHERE�YOUR�NEXT�STEP� IS�
USUALLY�TO�PICK�UP�A�BIG�STICK�AND

)AM-AB�1LUS�IS�AN�EXTREMELY�
POWERFUL�IMAGE�MANIPULATION�
PROGRAM
�WITH�A�WEALTH�OF�IMPORT�AND�
EXPORT�FILTERS��)IGHLY�RECOMMENDED�
BEAT�YOUR�EX�FRIEND�AROUND�THE�
HEAD�� �YOU� REALLY�SHOULD�BACK�UP�AT�
LEAST�YOUR�IMPORTANT�DATA�FILES�� *T�
ONLY�TAKES�A�FEW�MINUTES
� A�STOCK�
OF�FLOPPIES
� AND�A�PROGRAM�SUCH� AS

5HE�$OLOSSAL�$AVES�ADVENTURE�FINALLY�
MAKES�IT�TO�THE�"MIGA�� �WITH�ALL�THE�
DODGY�OLD�JOKES�STILL� INTACT�

THIS�� �WHICH� CAN�BE�THOROUGHLY�
RECOMMENDED�

1ROGRAM�RATING������������������������ ����

%�*)��!"*,
'ISH�DISK����
5HIS� IS�A�DEMO�VERSION�OF�#9E'9:�
+DMK�� AN� EXTREMELY�POWERFUL� IMAGE�
PROCESSING�CONVERSION�PACKAGE�
WRITTEN� BY�&D�)ANWAY�

5HIS� PROGRAM�ALLOWS�THE� IMPORT�OF�
IMAGES� IN�FORMATS�SUCH�AS�)".
�
)".�&
�(*'�	(RAPHICS� *NTERCHANGE�
'ORMAT

�5*''�	5AGGED� *MAGE�'ILE�
'ORMAT

�+1&(�	+OINT�1HOTOGRAPHIC�
&XPERTS�(ROUP

� 4UN�3ASTERFILES�AND�
A� NUMBER�OF�OTHERS�

0NCE� IMPORTED
� THE� IMAGE�CAN�BE�
CROPPED�OR�ALTERED� IN� A�NUMBER�OF

WAYS
� SUCH�AS�CHANGING�THE�GAMMA�
VALUE�	WHICH�CHANGES�THE�CONTRAST�OF�
DARK�AREAS�WHILE� INVERSELY�CHANGING�
THE�CONTRAST�OF�LIGHTER�AREAS

�
CHANGING�THE�OVERALL� CONTRAST�AND�
BRIGHTNESS
� ADJUSTING�THE�COLOUR�
RESPONSE�CURVES
� INDEPENDENTLY�
SCALING�THE�9��AND�:�AXIS
�DITHERING�
AND�SO�ON��5HE� IMAGE�CAN�THEN�EITHER�
BE�SAVED� IN� *''�MODE�OR�EXPORTED� IN�
OTHER�FILE�FORMATS�SUCH�AS�
&NCAPSULATED�1OST4CRIPT�	&14
�AND�
+1&(�

5HE�PROGRAMjS�USER�INTERFACE
�
WHILE�NECESSARILY�CONTAINING�A� LARGE�
NUMBER�OF�OPTIONS
� IS�SOON�
UNDERSTOOD
� AND�MOST�BASIC�
FUNCTIONS�CAN�BE�PERFORMED�WITHOUT

REFERENCE�TO�THE�COPIOUS�
DOCUMENTATION��5HEREjS�EVEN�AN�
"3EXX�PORT�BUILT� IN�

0NE�OF�THE�GREAT�BEAUTIES�OF�THE�
PROGRAM� IS�THAT�IT� IS�EXPANDABLE�� IT�
USES�SEPARATE� iFILTERSj� TO�COPE�WITH�
IMPORTING�AND�EXPORTING�THE�DIFFERENT�
FILE�FORMATS
� SO�NEW�FILTERS�CAN�BE�
	AND�ARE�BEING
�WRITTEN
�WHICH�ADD�TO

THE�PROGRAMjS�FUNCTIONALITY�
5HIS� IDEA�OF�iPLUG�IN�MODULESj� IS�

USED� IN� IMAGE�MANIPULATION�
PROGRAMS�ON�OTHER�PLATFORMS�� �SUCH�
AS�+@GLGK@GH�ON�THE�.AC�� �WITH�
GREAT�SUCCESS�� *T�MEANS�THAT�ANYONE�
WITH�THE�KNOW�HOW�AND�THE�
SPECIFICATIONS�CAN�WRITE�FILTERS�� �AND�
THE�MORE�FILTERS�THAT�ARE�AVAILABLE


THE�MORE� POPULAR�THE� PROGRAM�WILL�
BECOME�

"ND�THE�BEST�THING�OF�ALL� IS�THAT�
THE�SHAREWARE�FEE� IS�JUST�����	OR�
���� IF�YOU� REGISTER�BEFORE�+ANUARY�
����
�

5O�ENSURE�THAT�PEOPLE�DO�
REGISTER
� &D�HAS� LIMITED�THE�DEMO�
VERSION�TO� IMAGES�OF�����X�����
PIXELS�OR�LESS��8HILE�THIS� IS� PLENTY�
GOOD�ENOUGH�TO�TRY�OUT�THE� PROGRAM
�
YOU�WILL�WANT�THE�FULL�VERSION� BEFORE�
LONG��"ND� REMEMBER
�YOU�MAY�WELL�
GET�OTHER�FILTERS�WHEN�YOU� REGISTER�
YOUR�COPY�OF�THE�PROGRAM�� �*jD�GUESS�
THAT�GRAPHICS� PROFESSIONALS�WILL� HAVE�
A�VESTED� INTEREST�IN�MAKING�SURE�THAT�
THIS�PROGRAM�DOES�WELL�

5HIS� PROGRAM�SHOWS�JUST�HOW�
GOOD�"MIGA�PROGRAMS�CAN�BE�� IN�
SOME� RESPECTS� IT�RIVALS� PROGRAMS� LIKE�
+@GLGK@GH��WHICH�ONLY�RUNS�ON�THE�
.AC�AND�COSTS�_����OR�SO�

*� REALLY�DO�URGE�ANYONE�WHO�
WORKS�WITH� IMAGES�ON�THE�"MIGA�TO�
CHECK� IT�OUT��"ND� REGISTER�

1ROGRAM�RATING��������������������������

�!3"+12/"
'ISH�DISK����
0,
�0,
� *� KNOW�THAT�WE�DONjT �COVER�
GAMES� IN��EA?9�.@GHH=J�� BUT� *�
COULDNjT �RESIST�THIS�� *T�S�THE��GDGKK9D�
�9N=K�ADVENTURE
� THE�GRAND�DADDY�OF�
THEM�ALL�WHICH�WAS�WRITTEN�ON�A�
MAINFRAME�BY�%ONALD�8OODS�AND�8ILL�
$ROWTHER�

5OTALLY�TEXT�BASED
�WITH� A� LIMITED�
EXPRESSION� PARSER
� THIS�GAME�SHOULD�
BE�MADE�COMPULSORY�FOR�ANYONE�WHO�
WANTS�TO�SEE�HOW�ADVENTURE�GAMING�
REALLY�STARTED�

5HE�"MIGA�VERSION
� CONVERTED� BY�
5ONY�-�#ELDING
� LOOKS�TO�BE�PRETTY�
DAMNED�CLOSE�TO�THE�ORIGINAL��5HERE�
ARE�SOME�SLIGHT�DIFFERENCES�� SHORT�
DESCRIPTIONS�ARE�NOT�QUITE�AS�TIDY
� SO�
YOU�ARE�TOLD�THINGS� LIKE� k:OU�ARE�AT�
END�OF�STREAMl 
�BUT�THESE�ARE�JUST�
SEMANTIC�QUIBBLES�

*F�YOU�PINE�FOR�THE�GOOD�OLD�DAYS�
WHEN�YOU�WERE� LUCKY�IF�YOU�COULD�GET�
���MINUTES�ON�THE�PRINTER�ONLY�
TERMINAL� OF�AN�OLD� *#.�MAINFRAME
�
THEN���
A
�:OU�RE�A�SAD�OLD�BUGGER
� AND
B
�:OU�SHOULD�GET�HOLD�OF�THIS�
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*F�YOU�EVER�WANTED�TO�RUN�YOUR�OWN�BULLETIN�BOARD
�####4�MIGHT�BE�THE�
ANSWER�TO�YOUR�DREAMS
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'ISH�DISK����
!!!!2 �IS� THE� #AUD� #ANDIT�#ULLETIN�
#OARD�4YSTEM
� AND�WAS�WRITTEN�BY�
3ICHARD� -EE�4TOCKTON�� *T� REQUIRES�THE�
COMMERCIAL� ! =Q@! =J@ EP�PROGRAM
�
WHICH� 	APPARENTLY
� SELLS� FOR�AROUND�
���
� AND� ALSO�"3EXX�� �WHICH
� OF�
COURSE
� IS�BUILT� IN� TO�8ORKBENCH���XX�

0NCE�YOU� HAVE�THESE�THINGS
� YOU�
CAN�EASILY�SET�UP�YOUR�BULLETIN� BOARD��
THE� INSTRUCTIONS� PROVIDED�WITH� !!!!2 �
ARE� FAIRLY�CLEAR
� AND� SHOULDNjT �CAUSE�
YOU�MANY�PROBLEMS� IF�YOUjVE�USED�
BULLETIN� BOARDS�YOURSELF�� &SSENTIALLY
�
THE� SET�UP� PROCEDURE� INVOLVES�EDITING�
SYSTEM�FILES� SO�THAT�THINGS� LIKE� LOGON�
MESSAGES� AND�THE� LIKE�ARE� RELEVANT�
TO �YOU�� �THEN�CONNECT�UP�YOUR�
MODEM� AND�WAIT�FOR�YOUR�FIRS T�CALL�

"�NEAT�FEATURE� IS� THE�"3EXX�
INTERFACE�TO�THE� SYSTEM
�WHICH�
MEANS�THAT�YOU� AS� SYSOP�CAN� ACCESS�
THE�BOARD� AT�THE�SAME�TIME�AS�A� USER�
WHOjS�DIALLED� UP��5HIS�WAY�YOU�CAN�
PERFORM� HOUSEKEEPING�TASKS�WITHOUT�
TAKING�YOUR�BOARD�OFF�LINE�� �AND

NOTHING�FRUSTRATES� PROSPECTIVE�CALLERS�
MORE�THAN� NOT�BEING�ABLE�TO �ACCESS� A�
BOARD� FOR� LONG�PERIODS�O F�TIME�

"LTHOUGH�THE�SYSTEM� HAS�A�
FEATURES� LIST�AS� LONG�AS�YOUR�ARM
�
SOME�OF�THE� IMPORTANT�FEATURES� ARE�

n� 6P�TO����FILE� LIBRARIES
n� 6P�TO����THREADED�MESSAGE�
CONFERENCES
n� 6NLIMITED� NUMBER�OF�USERS
n� 6NLIMITED� NUMBER�OF�FILES�AND�
MESSAGES
n� 4YSOP�CONTROLLED� ACCESS�TO�FILES
n� *NTERFACE�TO�EXTERNAL�DEVICES� SUCH�
AS�$%�30.
n� &�MAIL� CAN� INCLUDE�BINARY�MAIL

*F�YOU�THINK�THAT�STARTING�A� ##4�MIGHT�
BE�A�GOOD� IDEA�� �AND� IF�YOU� CAN�GET�
HOLD� OF�THE� ! =Q@! =J@ EP�SOFTWARE�
WHICH� IS� REQUIRED�FOR�TH IS� SYSTEM�� �
!!!!2 �MIGHT�BE�JU S T�THE�JOB��8HAT�S�
EVEN�BETTER
� AS� LONG�AS�YOUjRE� NOT�
GOING�TO �USE�THE� PROGRAM�
COMMERCIALLY
� I T jS�FREE�

1ROGRAM�RATING�������������������������� � ���

6'$1$�3.�&$3� (3
5HERE�ARE�TWO�MAIN�WAYS�TO�GET�HOLD�OF�"MIGA�1%�AND�SHAREWARE��FROM�A�BULLETIN�
BOARD�OR�FROM�A�1%� LIBRARY�

5HE�ADVANTAGE�OF�USING�A�BULLETIN�BOARD� IS�THAT�OFTEN�THE� LATEST�SOFTWARE� IS�
UPLOADED�AS�SOON�AS� IT�S �AVAILABLE�� 0N�THE�DOWN�SIDE
�YOU� NEED�A�MODEM�TO�
CONNECT
� AND�YOUjLL� HAVE�TO�PAY�PHONE�CHARGES� 	AND� SOMETIMES�A�CONNECTION�FEE�
TO�THE�BULLETIN� BOARD�AS�WELL
�

5HERE�ARE�A�GROWING�NUMBER�OF�BULLETIN�BOARDS�WITH�A�WIDE� RANGE�OF�"MIGA�
SOFTWARE�AVAILABLE�FOR�DOWNLOAD��$HECK�OUT����FOR�"MIGA�	�������� ����
�AND�THE�
$HEAM�"MIGA�#ULLETIN� #OARD� 	������������
��"NOTHER�GOOD�OPTION� IS�JOINING�$*9�
	THE�$OMPULINK� *NFORMATION�EXCHANGE

�WHICH�NOT�ONLY�HAS�"MIGA�SOFTWARE�BUT�ALSO�
CONTAINS�CONFERENCE�AND�FILE� AREAS�ON�A�WIDE� RANGE�OF�SUBJECTS
� FROM� POLITICS�TO�
SCUBA�DIVING
� BIKING�TO�4CIENCE�'ICTION�� .ANY�OF�THE� I EC=�2 DKLLAN�WRITERS�HAVE�
ACCOUNTS�ON�$*9
�SO�YOU�CAN�GET�FIRST�HAND�ADVICE�ON�YOUR�PROBLEMS
� TOO�� 'OR�MORE�
DETAILS
� CALL�$*9�ON�������������� 	VOICE
�OR��������������	MODEM
�

*F�YOU�DON�T�WANT�TO� USE�A�BULLETIN�BOARD
� THE�OTHER�WAY�TO�GET�1%�SOFTWARE� IS�
FROM�A�1%�HOUSE��.ANY�ADVERTISE� IN� I EC=�2DKLLAN�� AND�YOU�LL� FIND�A�COMc
PREHENSIVE� LIST�OF�NAMES�AND�ADDRESSES�AT�THE�END�OF�THIS�ARTICLE�� &XPECT�TO�PAY�
BETWEEN���P�AND�ABOUT�_�����PER�DISK�� �THERE�S�OFTEN�A�DISCOUNT� IF�YOU�BUY� IN�
BULK
� TOO��"S�FOR�THE�DIFFERENCE�BETWEEN�THE�COMPANIES�WHICH�CHARGE���P�AND�
THOSE�WHICH�CHARGE�_������ �WELL
� TRY�BOTH�TYPES��5HERE�ARE�BRILLIANT
� TOTALLY�
PROFESSIONAL� 1%�HOUSES�WHICH�CHARGE� LESS�THAN�A�QUID
� AND�THERE�ARE�TOTALLY�
INCOMPETENT�	DIS
ORGANISATIONS�WHICH� CHARGE�MORE�THAN�TWICE�THAT�� 0N�THE�OTHER�
HAND���

�

^

��"MIGOS
���.ARSETT�8AY�
-EEDS�-4����%/�
d������������

"MIGANUTS�6NITED
����%ALE�7ALLEY�3OAD�
)OLLYBROOK
� 4OUTHAMPTON

".04�1%
��1ENMYNYDD� 3OAD�
1ENLAN
� 4WANSEA�4"���&)

"NGLIA�1%-
����3ANELAGH�
'ELIXTOWE
�4UFFOLK� *1��� �)6�
E ������������

#LITTERCHIPS
$IIFFE� )OUSE
� 1RIMROSE�4TREET�
,EIGHLEY�#%����//�
bp����� �������

$*4
10�#OX���
#LETCHLEY
.ILTON� ,EYNES
� .,�� �:-�
b ������������

$RAZY�+OEjS
���� &FFINGHAM�4TREET�
3OTHERHAM
4OUTH�:ORKS�4����#-�
g ������������

%ELTRAX�1%
��� #ODELWYDDAN�"VE
� 0LD�$OLWYN�
$LWYD� --����/1�
d������������

%EJA�7U
�� )OLLINBROOK
� #EECH� )ILL�
8IGAN�8/�� �4(�
d������������

%IGITZ
10�#OX����
�.EXBOROUGH�
4OUTH�:ORKS�4����4-�
A ������������

&D-IB
�� 4AMPFORD� #RETT�-ANE�
8ILLITON
4OMERSET�5"���+5�
g �����������

&.1%-
���8ATNALL� 3OAD�
)UCKNALL
/OTTINGHAM�/(����-&�
A ������������

&SSEX�$OMPUTER�4YSTEMS
����.IDDLE�$ROCKERFORD�
#ASILDON�
&SSEX�44����+"�
d������������

(EORGE�5HOMPSON�4ERVICES
$UCUMBER�)ALL� 'ARM
�
$UCUMBER�-ANE�
&SSENDON�
)ERTS�"-���+#
O ������ �������

(OLDSTAR�$OMPUTERS
10�#OX���
5YLDESLEY
.ANCHESTER�.��� �#/�
A ������������

*$16(
10�#09������
-ONDON� /���65�
b �������������

,ERNOW�4OFTWARE�1%�-IBRARY
��� &NNORS�3OAD�
/EWQUAY
�$ORNWALL

/#4
�� $HAIN� -ANE
� /EWPORT�
*SLE�0F�8IGHT�1�����2"�
b ������������

/EURAL� *MAGES
�� 'LINT�8ALK
� )ARTLEPOOL�
$LEVELAND�54���05&�
� ������������

0FFICE�$HOICE�	0$�1%

���5OWN�4T
� ,IRKINTILLOCH�
(LASGOW�(��� �/-�
W������ ������

1%�4OFT
�� #RYANT�"VE
� 4OUTHEND�0N�4EA�
&SSEX�44 *��:%�
g ������������

1ENTIRE�1%
��A� )AG�)ILL� -ANE
�5APLOW�
.AIDENHEAD
� #ERKS�4-��0+)�
d������������

1UBLIC�%OMINATOR
10�#09����
� #ISHOP�S�4TORTFORD�
)ERTS�$.����5;�
d������������

3IVERDENE�1%-
��A�4CHOOL� 3OAD�
5ILEHURST
� 3EADING�
#ERKSHIRE� 3(���"/�
b ������������

5ELESCAN�$OMPUTER�4ERVICES
)ANDSWORTH� 3OAD�
#LACKPOOL� ':�� �4#�
A �����������

4ECTOR���
����)OLLOW�8AY
� $OWLEY
� 0XFORD�
g ������ ������

4EVENTEEN�# IT�4OFTWARE
10�#09���
�8AKEFIELD�
8EST�:ORKS�8'�� �99
� ������������

4OFTWARE�&XPRESSIONS
6NIT��
� ���#EAULEY�3OAD�
4OUTHVILLE�
#RISTOL� #4�� �1:�
O ������������

4OFTVILLE
6NIT��
� 4TRATFIELD� 1ARK�
&LETTRA�"VENUE

8ATERLOOVILLE�
)ANTS�
1��� �9/
� ������������

4TART�$OMPUTER�4YSTEMS
��� )OLMSIDE�
4UNDERLAND
5YNE�AND�8EAR�43 *� �+&
� ����� ���� ����

4TARTRONICS
��"RNOLD� %RIVE
� %ROYLSDEN�
.ANCHESTER�.����3&
� �������������

6NIQUE�$OMPUTING
����4ALTERS�3OAD
� (OSFORTH�
/EWCASTLE�ON�5YNE
� /&���61�
A �������������

7ALLY�1%
10�#09���
� 1ETERLEE�
$O�%URHAM� 43���/;�
d��������� ����

8IRRAL�1%
10�#OX��
� #IRKENHEAD�
.ERSEYSIDE� -����'8�
d�������������
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n �8HERE�POSSIBLE
� ALWAYS�TEST�ANY�
SOFTWARE�AND�HARDWARE� IN�THE�SHOP�
BEFORE�TAKING�IT�HOME
� TO�MAKE�SURE�
THAT�IT�WORKS� PROPERLY�
n �.AKE�SURE�YOU�HAVE�ALL�THE�
NECESSARY�LEADS
�MANUALS�OR�OTHER�
ACCESSORIES�YOU�NEED�
n �%ON�T�FORGET�TO� KEEP�YOUR�RECEIPT�

�26&+$��6�-%,+"
n �#E�AS�CLEAR�AS� POSSIBLE�WHEN�
STATING�WHAT�YOU�WANT�TO�BUY��.AKE�
SURE�YOU�CONFIRM�ALL� THE�TECHNICAL�
DETAILS�OF�WHAT�YOU�ARE� BUYING��4OME�
THINGS�TO�BEAR�IN�MIND� ARE�VERSION�
NUMBERS
� MEMORY�REQUIREMENTS
�
OTHER�REQUIRED�HARDWARE�OR�SOFTWARE�
AND�COMPATIBILITY�WITH�YOUR�PARTICULAR�
MODEL�OF�"MIGA�	THAT�IS
�MAKE�SURE�
YOU�KNOW�WHICH�VERSION�OF�,ICKSTART�
YOU�HAVE
�
n �$HECK�THE� PRICE�YOU�ARE�ASKED�TO�
PAY
�AND�MAKE�SURE�THAT�IT jS�THE�
SAME�AS�THE�PRICE�ADVERTISED�

n �$HECK�THAT�WHAT�YOU�ARE�ORDERING�
IS�ACTUALLY�IN�STOCK�
n �$HECK�WHEN�AND�HOW�THE�ARTICLE�
WILL�BE�DELIVERED
� AND�THAT�ANY�EXTRA�
CHARGES�ARE�AS�STATED�ON�THE�ADVERT�
n �.AKE�A�NOTE�OF�THE�DATE�AND�TIME�
WHEN�YOU�ORDER�THE�PRODUCT�

�26&+$��6�-,01
"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 jS�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�

*�(&+$�/"12/+0
8HICHEVER�METHOD�YOU�BUY�BY
�YOU�
ARE�ENTITLED�TO� RETURN�A�PRODUCT�IF�IT�
FAILS�TO�MEET�ANY�ONE�OF�THE�FOLLOWING�
THREE�CRITERIA�

n �5HE�GOODS�MUST�BE�OF�
iMERCHANTABLE�QUALITYj �
n �5HE�GOODS�MUST�BE� iAS�DESCRIBEDj �
n �5HE�GOODS�MUST�BE�FIT�FOR�THE�
PURPOSE�FOR�WHICH�THEY�WERE�SOLD�
*F�THEY�FAIL�TO�SATISFY�ANY�OR�ALL�OF�THE�
CRITERIA
� THEN�YOU�ARE�THEN�ENTITLED�TO�
n �3ETURN�THEM�FOR�A� REFUND�
n �3ECEIVE�COMPENSATION�FOR�PART�OF�
THE�VALUE�
n �(ET�A� REPLACEMENT�OR�FREE�REPAIR��
8HEN�RETURNING�ANYTHING
� ENSURE�THAT�
YOU�HAVE�PROOF�OF�PURCHASE�AND�THAT�
YOU� RETURN�THE� ITEM�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�

%,4�1,�-�6
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�CARD�
COMPANY�EVEN� IF�THE�FIRM�YOU�ORDERED�
FROM�HAS�GONE�BUST�OR�REFUSES�TO�
HELP�SORT�OUT�YOUR�PROBLEM�

0THERWISE
�YOU�SHOULD� PAY�BY�
CROSSED�CHEQUE�OR�POSTAL� ORDER�� �
NEVER�SEND�COINS�OR�NOTES�THROUGH�
THE�MAIL�

$"11&+$�/"-�&/0
"LWAYS�CHECK�THE�CONDITIONS�OF�THE�
GUARANTEE
� AND�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�CONTAINED� IN�THE�
GUARANTEE�

�26&+$�-!
&VEN�THOUGH�1%�SOFTWARE� IS� RELATIVELY�
INEXPENSIVE
�YOU� SHOULD� STILL� APPLY�
THE�GUIDELINES�SET�OUT�ABOVE
�MAKING�
SURE�THAT�YOU�CONFIRM�ALL� ORDERS�AS�
CLEARLY�AS�POSSIBLE�

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
� IN�
THEORY
� SUPPOSED�TO�BE�NON�PROFIT�
MAKING�OPERATIONS�� $%

" % 7 & 3 5 *4 & 3 4 � */ % & 9 � �
L IS T �$OMPUTER�$ENTRE�	-EEDS
�����
���
���#IT�$ENTRE� � � � � � � � � � � � � � � � � � � � � �����
����4UPPLIES� � � � � � � � � � � � � � � � � � � � � �����
"CCELERATORS�6NLIM ITED� � � � � � � � � ����
"DVANCED�&LECTRONICS��� � � � � � � � �����
"MIVISION�4OFTWARE� � � � � � � � � � � � � �����
"NGLIA�1%� � � � � � � � � � � � � � � � � � � � � � � � � ����
"NTIC� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ����
" RNO R� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �����
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�� .AKE�SURE�YOU�KNOW�EXACTLY�WHAT�YOU�WANT��%RAW�UP�A�CHECKLIST�OF�THE�
SPECIFICATIONS�YOU�ARE�LOOKING�FOR�AND�WHAT�YOU�WANT�IT�TO�BE�ABLE�TO�DO��
$HECK�WITH�THE�SUPPLIERS�THAT�THEIR�PRODUCT�MATCHES�YOUR�LIST

� �8ILL�THE�PRODUCT�YOU�HAVE�IN�MIND�WORK�WITH�YOUR�EXISTING�SET�UP
�AND�
ANYTHING�ELSE�YOU�ARE�PLANNING�TO�BUY 

� �$AN�YOU�SEE�A�DEMONSTRATION �.ANY�PRODUCTS�ARE�ON�DISPLAY�AT�COMPUTER�
SHOWS�AROUND�THE�COUNTRY�

� �"RE�THERE�ANY�HIDDEN�EXTRAS �%OES�IT�NEED��.B�TO�RUN
�OR�A�HARD�DISK 

� �8HAT�TECHNICAL�SUPPORT�IS�PROVIDED�BY�THE�SUPPLIER �%OES�THE�
MANUFACTURER�OFFER�AFTER�SALES�ADVICE �$HECK�BEFORE�YOU�BUY�

� �$HECK�THE�GUARANTEE�TERMS��)OW�LONG�IS�THE�FREE�WARRANTY �8HAT�DOES�IT�
OFFER 

� �%RAW�UP�A�LIST�OF�THESE�DETAILS�AND�MAKE�THEM�A�CONDITION�OF�YOUR�ORDER�

� �$HECK�THE�PRICE�AND�DELIVERY�DETAILS�WHEN�YOU�ORDER
�AND�MAKE�A�NOTE�OF�
THEM�

� �/OTE�DOWN�WHEN�YOU�PLACED�THE�ORDER�AND�WHO�YOU�SPOKE�TO�

� � �8HEN�IT�ARRIVES
�CHECK�EVERYTHING�CAREFULLY
� IF�ANYTHING�IS�MISSING
�DONjT�
USE�THE�PRODUCT�AT�ALL�� �CONTACT�THE�SUPPLIER�� *F�IT�DOESN�T�WORK
�MAKE�THE�
OBVIOUS�CHECKS�SUCH�AS�THE�FUSE�� *F�*T�STILL�DOESNjT �WORK�DONjT �TRY�TO�FIX�IT�� �
CONTACT�THE�SUPPLIER�

� � � ".*("�4)011&3�n � *446&����n � %&$&.#&3�����
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4ILICA�4YSTEMS�ARE�PLEASED�TO�PRESENT�THE�(71�RANGE�
OF�PERIPHERALS��(71�ARE�THE�WORLDjS�LARGEST�THIRD�PARTY�
MANUFACTURER�OF�PERIPHERALS�FOR�THE�"MIGA�RANGE�AND�
HAVE�A� REPUTATION� FOR� HIGH� SPECIFICATION
� QUALITY�
PRODUCTS��5HE�COMPANY�WAS�FOUNDED�ONLY�FOUR�YEARS�
AGO� BY� A� MAN� WHO� KNOWS� ABOUT� THE� "MIGA
�
$OMMODOREjS�EX�7ICE�1RESIDENT�OF�5ECHNOLOGY�� )E
�
ALONG�WITH�A�TEAM�OF�"MIGA�EXPERTS�INCLUDING�OTHER�EXc
$OMMODORE�STAFF
�UNDERSTAND�THE�ADD�ON�REQUIREMENTS�
OF�"MIGA�OWNERS�BETTER�THAN�ANYONE�� /OT�ONLY�DO�
(71�PROVIDE�PERIPHERALS�THAT�"MIGA�OWNERS�WANT
�
THEY�ALSO�OFFER�PEACE�OF�MIND
�WITH�A���YEAR�WARRANTY�
ON�THE� PRODUCTS�THEY�MANUFACTURE�� 4O
� IF�YOU�ARE�
LOOKING�FOR�THE�VERY�BEST�IN�PERIPHERALS�FOR�YOUR�"MIGA�
COMPUTER
�LOOK�NO�FURTHER�THAN�(71�

!-  � �-*�#0- 


 =/ V 7

(71�S�)%���HARD�DRIVE�AND�"����HARD�DRIVE�WITH���.)Z�ACCELERATOR
� REPRESENT�
THE� HIGHEST� QUALITY� "MIGA� ���� PERIPHERALS
� AT�VERY� AFFORDABLE� PRICES�� &ACH�
INCORPORATES� A�FAST�ACTION� HARD� DRIVE
� 3".� EXPANSION�CAPABILITY
� CUSTOM�
7-4*�CHIP�AND�'AAA4530.�4$4*�DRIVER
�FOR�UNBEATABLE�PERFORMANCE�� ��� b
5HE�)%��HARD�DRIVE�OFFERS�UP�TO��.B�OF�STANDARD� ?� �� i
INTERNAL� 'AST� 3".� EXPANSION� AND� THE� T
"����$OMBO
�UP�TO��.B�OF����BIT�WIDE� S
FAST� 3".� EXPANSION�� #OTH� FEATURE� A�
4$4*�CONTROLLER
�WHICH�SUPPORTS�UP�TO�
�� ADDITIONAL� DEVICES
� AND� AN�
"UTOBOOT�(AME� CUT�OFF�SWITCH�� #OTH�
ARE�AVAILABLE� IN���
� ����AND����.B�
HARD�DRIVE�VERSIONS�
*N�ADDITION
�THE�"����$OMBO�ZOOMS�
THE� "M IGA� FORWARD� W ITH� AN� ����
ACCELERATOR
� RUNNING� AT� A� BLISTERING�
��.)Z�� 5HIS� ENABLES� YOUR�"MIGA� ����
TO� RUN�AT�AN� INCREDIBLE� ����� .*14
� FASTER�
THAN� AN�"MIGA� ������ /O� OTHER� PRODUCT� IN�
THE� WORLD� COMBINES� ALL� THE� FEATURES� FOUND� IN�
THE�"����$OMBO��"�PLUG�IN�1$�EMULATOR�OPTION
�
SHOWN�BELOW
�IS�AVAILABLE�FOR
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n � ��.)Z�������PROCESSOR
n � ����.ATHS�$O�1ROCESSOR�SOCKET
n � ���,�OF�1$�3".�PLUS�THE�USE�OF�"MIGA�3".
n � 4UPPORTS�)ERCULES
� $("
� &("�7("�

	MONOCHROME
�AND�5�����VIDEO�MODES
n � 3UNS�.4�%04� 	����AND� UPWARDS
� PLUS�

THOUSANDS�OF�OTHER�1$� PROGRAMS
5HIS�POWERFUL�����EMULATOR�MODULE�SIMPLY�PLUGS�INTO�
THE� kMINI�SLOTl�OF� THE�(71� )%��� OR�"���� 	WITHOUT�
INVALIDATING� THE�WARRANTY
�� *T� HAS� FULL� ACCESS� TO� THE�
"MIGAjS� RESOURCES�AND� ALLOWS�
YOU�TO� RUN�1$�AND�"MIGA�PROc
GRAMS�AT�THE�SAME�TIME
�GIVING�
YOU�TWO�COMPUTERS�IN�ONE�� �
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1RODUCT 4UPPLIER 1RICE 4CREEN�.ODES .AX�$OLOURS 0VERSCAN "NIMATION 3ATING *SSUE
.Y1AINT )#�.ARKETING _�� - �� /O /O � � � �
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1RO$ALC 4ILICA _��� :ES :ES � � � � � � � �
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)YPER#OOK 4ILICA _��� :ES /O :ES � � � � �
"MIGA7ISION $OMMODORE _�� :ES :ES :ES � �� ���� �
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1RO5ITLER )#�.ARKETING _��� :ES :ES :ES :ES ��� �� �
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%57�65*-*5*&4
1RODUCT 4UPPLIER 1RICE 5YPE 3ATING *SSUE
"NTI" ;EN _�� 'ONT�&NHANCER ������� �
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4HOW.AKER 4ILICA _��� 1RESENTATION�4YSTEM � � � ��
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1RO��� &VENLODE _��� �� /O :ES � � � �
)ARMONI )#�.ARKETING _�� �� :ES /O � � � �
,$4���� ;ONE _��� �� :ES :ES � � � � � �
5IGER�$UB ;ONE _��� �� :ES :ES � � � � �
.USIC�9 .ICROLILUSIONS _��� ��� :ES /O � � � � �
.USIC�9�+UNIOR .ICROIILUSIONS _�� ��� :ES /O � � � � �
.ASTER�5RACKS .$. _��� �� /O :ES � � �
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1RODUCT 4UPPLIER 1RICE 5YPE 3ATING *SSUE
9�0R ;ONE _��� -IBRARIAN � � � � �
$.1ANION (AJITS _��� 1ATCH�&DITOR � � � � �
$AGED�"RTIST ;ONE _��� 1ATCH� &DITOR � � � �
$OPYIST�"PPRENTICE ;ONE _��� 4CORE�/OTATION � � � � �
$OPYIST�%51 ;ONE _��� 1RO�4CORE�/OTATION � � � � �
"UDITION�� )#�.ARKETING _�� 4AMPLE�&DITOR � � � � � ��
"UDIO.ASTER�� )#�.ARKETING _�� 4AMPLE�&DITOR � � � � � �
"UDIO�4CULPTURE 4.( _�� 4AMPLE�4EQUENCER � � ��
2UARTET .ICRO%EAL _�� 4AMPLE�4EQUENCER � � � �
.UGICIAN 5HALAMUS _�� 4AMPLE�4EQUENCER � � � �
.USIC�4TUDIO )#�.ARKETING _�� 4AMPLE�4EQUENCER � �

5'.9 )#�.ARKETING _�� 4AMPLE�4EQUENCER � � � �
0CTA.&%�� "MIGA/UTS _�� 4AMPLE�4EQUENCER � � � � � �
4UPER+".� #LUE�3IBBON�4OUND� _��� "LGORITHMIC�$OMPOSITION � � � � ��

&%6$"5*0/"-�40'58"3&
1RODUCT 4UPPLIER 1RICE 5YPE 3ATING *SSUE
.ICRO'RENCH -$- _�� -ANGUAGE�5UTOR � � � � ��
-EARN�TO �3EAD�8ITH�1ROF 1RISMA _�� 3EADING � � � �
5HE�5HREE�#EARS 4CHOOL� 4OFTWARE _�� 3EADING � � � �
%ONALDjS�"LPHABET &NTERTAINMENTS�*NT� _�� 3EADING � � � �
$ASE
-ETjS�4PELL 4OFTSTUFF _�� 8RITING � � � � �
5HINGS�5O�%O�8ITH�8ORDS�4OFTSTUFF _�� 8RITING � � � �
,IDS�5YPE (ENI4OFT _�� 8RITING � � � � �
.ICKEYjS�;OO &NTERTAINMENTS�*NT� _�� .ATHS � � � �
(AME
�4ET���.ATCH (ENI4OFT _�� .ATHS � � �
.AGIC�.ATHS 4CHOOL�4OFTWARE _�� .ATHS � � � �
'UN� 4CHOOL� � &UROPRESS _�� �� i3jS � � � � � �
'UN�4CHOOL�� &UROPRESS _�� �� i3jS � � � � � �
1UZZLE�#OOK�� 4OFTSTUFF _�� �� i3jS � � � � �
4ESAME�4TREET .ERIT�4OFTWARE _�� 1AINTING � � � �
1LAY� *T�4AFE %EJA�7U _���� (ENERAL � � � � �
1ICK�"�1UZZLE %EJA�7U _���� +IGSAW � � � �
)OORAY�'OR�)ENRIETTA 4KETLANDER _�� .ATHS � � � �
#ACK�5O�#ASICS )#�.ARKETING _�� .ATHS � � � �
.ATHS�"DVENTURE )#�.ARKETING _�� .ATHS � � � � �
4PELL� &UROPRESS _� 8RITING � � � �
.ATHS� #LASTER�1LUS "BLAC�$OMPUTEC _�� .ATHS � � � �
.ATHS�.ANIA 4CHOOL�4OFTWARE _�� .ATHS � � � � �
#ETTER�4PELLING 4CHOOL�4OFTWARE _�� 8RITING � � � � �
"NSWER�#ACK�2UIZ ,OSMOS _�� �� i3jS � � � � �
8EATHER�8ATCHER (ENI4OFT _�� 8EATHER � � � �
8HAT�*S�*T (ENI4OFT _�� (EOGRAPHY � � � � �
#ETTER�.ATHS 4CHOOL� 4OFTWARE _�� .ATHS � � � �
'RENCH�.ISTRESS ,OSMOS _�� 'RENCH � � � � �
.R�3OBOTjS )#�.ARKETING _�� 8RITING � � � �
4PEAK�4PELL
&ARLY�-EARNING�.ATHS &41�4OFTWARE _�� .ATHS � � � �
4PELLI$OPTER &41�4OFTWARE _�� 8RITING � � � � �
4PELL�#OOK 4OFT4TUFF _� 8RITING � � � � �
$AVE�.AZE $OOMBE�7ALLEY _�� 2UIZ � � � �

��� ".*("�4)011&3�n �*446&����n �%&$&.#&3�����



.ATHS�%RAGONS $OOMBE�7ALLEY _�� .ATHS � � � �
4HAPES���$OLOURS 3AINBOW ]� #ASIC � � � � �
'IRST�-ETTERS 3AINBOW _� 3EADING � � � �
3EASONING�8ITH�5ROLLS $OOMBE�7ALLEY _�� 2UIZ � � � � �
4PELLBOUND -ANDER�4OFTWARE _�� 8 RITING � � � � ��
$OUND���"DD -ANDER�4OFTWARE _�� .ATHS � � � � ��
1EPEjS�(ARDEN 1RISMA _�� �� i3jS � � � � ��
1ICTURE�#OOK 5RIPLE� i3j� &DUCATION ]�� �� i3jS � � � � � ��
.ONEY�.ATTERS 5RIPLE� i3j�&DUCATIONAL�_�� .ONEY � � � � � �
.ATHS�"DVENTURE ,OSMOS _�� .ATHS ����� ��
$OMPENDIUM�4IX )#�.ARKETING _�� 4IX�EDUCATIONAL�PROGRAMS � � � � � ��

130(3"..*/(�-"/(6"(&4
1RODUCT 4UPPLIER 1RICE -ANGUAGE $OMPILER 3ATING *SSUE
"EGIS�7ISIONARY 1RECISION _�� "DVENTURE :ES � � � ��
)I4PEED�1ASCAL )I4OFT _��� 1ASCAL :ES � � � � ��
('"�#"4*$���� ('"�%ATA�.EDIA _�� #"4*$ 4EPARATE � � � � �
�
('"�$OMPILER ('"�%ATA�.EDIA _�� $OMPILER � � � � � �
�
#LITZ 4IREN� 4OFTWARE _�� #"4*$ :ES � � � �
�
".04 &UROPRESS _�� #"4*$ 4EPARATE � � � � � �
�
".04�$OMPILER &UROPRESS _�� $OMPILER :ES � � � � �
�
".04��% &UROPRESS _�� #"4*$�&XTENSION � � � � � � �
�
".04�5OME %EJA�7U _�� #"4*$� &XTENSION � � � � ��
&ASY�".04 &UROPRESS _�� #"4*$ /O � � � � � ��
)I�4OFT�#"4*$ )I4OFT _�� #"4*$ :ES � � � � �
32�'ORTH )#�.ARKETING _�� 'ORTH :ES ������� �
-ATTICE�$�� )I4OFT _��� $ :ES � � � � � �
�
"ZTEC�$ 1RECISION _��� 9 :ES ��� �� �� �
.��"MIGA 3EAL�5IME _��� .ODULA�� :ES ��� ���� �
�
"RG"SM )#�.ARKETING _�� "SSEMBLY � � �� �� �
%EVPAC�� )I4OFT _�� "SSEMBLY � � � � � � �����

65*-*5*&4
1RODUCT 4UPPLIER 1RICE 5YPE 3ATING *SSUE
3EVERSER "LTERNATIVE� *MAGE ]�� "NIMATION�6TILITY � � � � ��
%IRECTOR�� " LTERNATIVE� *MAGE _��� 7IDEO�1RESENTATION�SCRIP TING�LANGUAGE ����� ��
"MI�#ACK���� 0MEGA�1ROJECTS _�� )ARD�%ISK�#ACKUP � � � � � �
2UARTER#ACK )#�.ARKETING _�� )ARD�%ISK�#ACKUP � �� �� �� �
1ERSONAL� 'ONTS�.AKER )#�.ARKETING _�� #ITMAP�'ONT�&DITOR � � � �
(#�3OUTE�1LUS $OMPLEX�$OMPUTERS _�� +OURNEY�1LANNER � � � � � ��
(#�3OUTE�1LUS�&DIT $OMPLEX�$OMPUTERS _�� &DITOR�'OR�(#3OUTE � � � � ��
'LOW���� 4ILICA _�� IDEAS�1ROCESSOR � � � ��
5URBO�1RINT�1RO )#�.ARKETING _�� &NHANCED�1RINTING � � � � �����
%IRECTORY�0PUS $HECKMATE�%IGITAL _�� %IRECTORY�6 TILITY � � � � � �
.AP.ASTER "LTERNATIVE� *MAGE _�� *MAGE�.APPING�PACKAGE � � � � ��
4URFACE.ASTER "LTERNATIVE� *MAGE _�� "DD�ON�FOR�*MAGINE � � � � ��
5OUCH�5YPIST 4ECTOR�4OFTWARE _�� 5EACH�YOURSELF�TOUCH� TYPING � � � � ��
4AXON4CRIPT 4URFACE�6, _��� 1OSTSCRIP T�INTERPRETER � � � ��
4MOOTH�5ALKER ;EN�$OMPUTERS _��� 7IDEO�1ROMPTING�PACKAGE � � � � ��
)OT-INKS 4ILICA _�� "DD�ON�FOR�1AGESTREAM���� � � ��
4HADES .ERIDIAN� 4OFTWARE _�� (RADIENT�FILLS �FOR�1AGESTREAM � � ��
)IT�, IT� (ADGITS _�� 4EQUENCES�FOR�4EQUENCER�0NE � � � ��

!#����� � ��!"�7 � !#����� � ��!"�7 � !#����� � ��!"�7 � !#����� � ��!"�7 � !#����� 
"BLAC�$OMPUTEC ����������� %EJA�7U ����������� (ENI4OFT ����������� .ERIDIAN ����������� 4CHOOL� ����������������
"CCOLADE ������������ %IGITA ����������� ('"�%ATA�.EDIA ����������� .ERIT� ����������������� 4OFTWARE
"LTERNATIVE� *MAGE ����������� %IGITAL�.ULTIMEDIA ����������� )ARWOODS ����������� 4OFTWARE 4ENTINEL �����������
"MIGA�$ENTRE ������������ &LECTRONIC�"RTS ����������� )#�.ARKETING ����������� .ICROILLUSIONS ����������� 4ILICA ������������
4COTLAND &NTERTAINMENTS� *NT ����������� )I4OFT ����������� 0MEGA�1ROJECTS ����������� 4IREN�4OFTWARE ������������
"RNOR ���������� &41�4OFTWARE ����������� *NTERACTIVE ����������� 1RECISION ������������ 4KETLANDER �������� ����
$HECKMATE�%IGITAL ������������ &UROPRESS ������������ 5ECHNOLOGY 1RISMA�4OFTWARE ����������� 4.( �����������
$LOUDHALL ����������� &VEN-ODE ����������� ,OSMOS ���������� 3ADIANCE� ����������������� 4OFTSTUFF �����������
$OMMODORE ����������� 4OUND8ORKS ,UMA ����������� 3AINBOW ���������� 4URFACE�6, ������������
$OMPLEX�$OMPUTERS� ����������� &XPRESS8ORKS ����������� -ANDER�4OFTWARE ������������ 3EAL�5IME ������������ 5RIPLE� �3� �����������
$OMPUTECH ����������� (AGITS�.USIC ������������ .ARCAM� -TD ������������ "SSOCIATES 4OFTWARE
$OOMBE�7ALLEY ����������� 4OFTWARE .$. ������������ 3OMBO�1RODUCTIONS� ����������� ;ONE �����������
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IP?L�V������I@�
2GFDOGJA@

�A?AL9�$F L= JF9 LAGF9 D�@9K�? AN=F�MK�L=F�;GHA=K�G >�ALK�NEW�O G J< �HJG;=KKGJ�
8ORDWORTH��
�HDMK�>AN= �;GHA=K�G >�8ORDWORTH����� >G J�JMFF=JK�MH

� CCLAIMED�AS�ONE�OF�THE�
TOP�"MIGA�WORD�
PROCESSORS
�8ORDWORTH�
IS�AN�EXCELLENT�TOOL�FOR�

WORDSMITHS
�POETS�AND�ANYONE�WHO�
NEEDS�TO�WRITE�

"S�YOU� READ�THIS
� %IGITA� IS�SET�TO�
LAUNCH�VERSION��
�WHICH
� AS�WELL� AS�A�
MUCH�IMPROVED�USER�INTERFACE
�
PROMISES�MANY�BRAND�NEW�FEATURES�

8HEN�+EFF�8ALKER�REVIEWED�
VERSION���FOR��EA?9�.@GHH=J
� HIS�
VERDICT�WAS�CLEAR�� k1OUNDS�PER��
FEATURE
� NO�OTHER�"MIGA�WORD�
PROCESSOR�COMES�CLOSE�
k *� PREDICT�THAT�2GJ<OGJL@�WILL� BECOME�
L@=�WORD� PROCESSOR�FOR�THE�"MIGA���
:OUjLL� HAVE�TO�WAIT�UNTIL� NEXT�MONTH�
TO� READ�WHAT�HE�HAS�TO�SAY�ABOUT�THE�
LATEST�VERSION
� BUT� IT jS�A�SAFE�BET�THAT�
IT�WILL� BE�COMPLIMENTARY�

5HE�PACKAGEjS� IMPRESSIVE� LIST�OF�
NEW�FEATURES� INCLUDES�THE�ABILITY�TO�
OUTPUT�DOCUMENTS�AT�THE�HIGHEST�
RESOLUTjJN �OF�ANY�PRINTER�USED��"�TOTAL�
OF���� SCALABLE�"GFA�FONTS�ARE

+�

1%"�  %�))"+$"

.2"01&,+� �
'ROM�WHICH�PLAY�DOES�THE�PHRASE�
THOUGH�THIS�BE�MADNESS
�YE T�THERE�IS�
METHOD�IN jT �COME 
A
�)AMLET
B
�.ACBETH
C
�.AN�"ND�4UPERMAN

.2"01&,+��
"�HOST
�O F�GOLDEN�DAFFODILS�COMES�
FROM�WHICH�8ORDSWORTH�POEM 
A
�5HE�8ANDERER
B
�5HE�&XCURSION
C
� *�8ANDERED�-ONELY�"S�"�$LOUD

.2"01&,+��
8HO�WROTE�5HE�8ASTELAND 
A
�8ILFRED�0WEN
B
�54�&LIOT
C
�+AMES�+OYCE

�$ ���*�&''�)�1#**1�*')#�2&#0#�1�,-�
2-+-00-5�� �5&7�03,�2&#�0'1)�-$�+'11',%�
-32�-,�7-30�!-.7��0#1#04#�'2��2�7-30�
*-!�*�,#51�%#,2�,-5��"-,�2�+'11�-32

�' *. �- . -1 >� '$1 -�( ����*+4�*!��EA?9�.@GHH=J� 1 -4�(*)/#�� "$))$)"�2$/#�/# �
��)0�-4�$..0 �2#$�#�"* .�*)�.�' �*)��#0-.��47� � � (� -��
��( � A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
���- ..� A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A

�#*) 

B������������������9��EA?9�.@GHH=J�$.�+0�'$.# ���4��0/0- ��0�'$.#$)"�����
�		��		D�
�)��$.��1�$'��' �!-*(�4*0-� '*��'�2#*' .�' -:

*N�CONJUNCTION�WITH�UNIVERSITY�RESEARCHERS
�%IGITA�HAS�IMPROVED�8ORDWORTHjS�
USER�INTERFACE�IN�MANY�WAYS
� INCLUDING�THE�PRINT�REQUESTER
INCLUDED
� ALL�OF�WHICH�CAN�BE�
MAGNIFIED�TO�BEYOND�����POINTS� IN�
SIZE��"LL� THIS� IN� ADDITION�TO�THE�
PREVIOUS�VERSION�S�ALREADY�
IMPRESSIVE�ARRAY�OF�FEATURES�

2GJ<OGJL@�� �WILL� SELL�FOR�
_������
� BUT�THANKS�TO�%IGITA�WE�
HAVE����FREE�COPIES�TO�GIVE�AWAY�� *N�
ADDITION
�WE�HAVE�FIVE�COPIES�OF�THE�
EARLIER�2GJ<OGJL@��
��FOR�RUNNERS�UP�

"S�USUAL
�ENTERING�THE�
COMPETITION�COULDNjT �BE�EASIER��+UST

HAVE�A�GO�AT�THE�THREE�QUESTIONS� IN�
THE�PANEL
�JO T�YOUR�ANSWERS�ALONG�
WITH�YOUR�NAME�AND�ADDRESS�ON�THE�
BACK�OF�A�POSTCARD�OR�ENVELOPE
� AND�
SEND� IT�TO�

1OETRY�*N�.OTION�
�EA?9�.@GHH=J�
���.ONMOUTH�4TREET�
#ATH�#"���%-
��DGKAF?�<9L=���=;=E:=J��
�*FDQ�GF=�
=FLJQ�H=J�@GMK=@GD<�

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ I

&+� +"51�*,+1%�0� &002"���
n �"�COVER�DISK�� *TjS�THE�ARRIVAL�OF�THE��EA?9�.@GHH=J�
.@9J=O9J=��GDD=;LAGF�1GDME=�*F=�� PACKED�FULL�OF�THE�BEST�
AND� LATEST�IN�1%�AND�SHAREWARE�UTILITIES�� 'OR�THE�SPECIAL�
PRICE�OF�_�����WEjLL�GIVE�YOU�THE�BEST�IN�SERIOUS�SOFTWARE�

n � /@=��EA?9�.@GHH=J�"WARDS�� �A�MAMMOTH�ANALYSIS�OF�THE�
BEST�PRODUCTS�THAT�HAVE�BEEN� LAUNCHED�FOR�THE�"MIGA�THIS�
YEAR�� &ACH�OF�OUR�MAJOR�CONTRIBUTORS�WILL�HAVE�HIS�SAY�ON�
WHICH� PRODUCTS�PERFORMED�THE�BEST� IN�HIS�FIELD�� �BUSINESS
�
DESKTOP�PUBLISHING
� GRAPHICS
�VIDEO
� HARDWARE
�THE� LOT�

)AJH�G:<JA6G�8DAJBCH�DC��B><6��CHL:GH	�EJ7A>8�9DB6>C	�
K>9:D	��B><6�(,	�9:H@IDE�EJ7A>H=>C<	�EGD<G6BB>C<	�

:9J86I>DC	�7JH>C:HH�6C9�BJ8=�BDG:

_ _ �&A�F4?8�+;HEF74L2��868@58E���Q Q�0��)5,�1.�@6<�,6�0)=-�)5@�796*3-4:�/-;;15/�063,�6.�@6<9�.)=6<91;-��41/)�4)/�
;0-5�+)33��);-��3:;65�65�	��
��������)5,�:0-�33�0-37�@6<�6<;�
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