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5O�HELP�YOU�FIND�WHAT�YOU�WANT�
QUICKLY�AND�EASILY
� HERE� IS�A�CROSSd
REFERENCED� LIST�OF�ALL�THE�PRODUCTS�
AND�SUBJECTS�COVERED� IN�THIS�
MONTH�S�"MIGA�4HOPPER��:OU�LL�FIND�
A�DETAILED� INDEX�TO�THE�MANY�
SUBJECTS�DEALT�WITH� IN�THE�PROBLEMd
SOLVING�"MIGA�"NSWERS�SECTION�
GIVEN�ON�PAGE�����5HE�PAGE�
NUMBERS�GIVEN�ARE�FOR�THE�FIRST�PAGE�
OF�THE�ARTICLE� IN�WHICH�THE�SUBJECT� IS�
MENTIONED�

"CCELERATORS
"DVERTISERSj� *NDEX
"MIGA�&XPOSED
"MIGA%04
".04
"NSWERS
#ACK� *SSUES
#ULLETIN�#OARDS
$�1ROGRAMMING
$%�30.
$HAOS
$HIP�3".
$ODE�$LINIC
$OMMUNICATIONS
$OMPETITION
%ESKTOP�1UBLISHING
%*$&
%ISK�INSTRUCTIONS
%ISPLAY�$ARDS
%ISPLAY�&NHANCERS
'ATTER�"GNUSES
'RACTAL�"NIMATION
*MAGE'9
*NTERFACE
+ULIA�4ETS
-ETTERS
-ISTINGS
-OGIC
.EG"$HIP
.USIC
/EWS
0CTA.&%
1EST
1RODUCT�-OCATOR�
1UBLIC�%OMAIN�
3EADER�"DS�
3EADER�4URVEY�
3EQUESTERS�
3ETINA
4UPER�%ENISES�
6PGRADING�
64�/EWS�
6SER�(ROUPS�
7IDEO�
�%�0BJECTS
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" LTHOUGH�THE� RELEASE�OF�NEW�MACHINES�

BY�$OMMODORE�CAN�ONLY�BE�VIEWED�AS�
A� kGOOD�THINGl 
� THE�FACT�THAT�THE�
COMPANY�FAILS�TO�SUPPLY�AN�ADEQUATE�

UPGRADE�PATH�FOR�OWNERS�OF�OLDER�MACHINES�HAS�
CREATED�SOME�DISSATISFACTION��5HATjS�WHERE�WE�
STEP� IN��0UR�MAIN�FEATURE�THIS�MONTH�DESCRIBES�
HOW�YOU�CAN�BESTOW�"�����LIKE�POWERS�ON�YOUR�OLD�
"����OR�"����1LUS��4OME�OF�THE�MODIFICATIONS�ARE�
ALSO�APPLICABLE�TO�THE�"�����AND�"�����

8E�TELL�YOU� HOW�TO� INCREASE�YOUR�$HIP�3".�FOR�
INCREASED�GRAPHICS�AND�AUDIO�POWER
� HOW�TO�
UPGRADE�TO�THE� LATEST�VERSIONS�OF�8ORKBENCH�AND�
,ICKSTART�FOR�GREATER�EASE�OF�USE
� AND�HOW�TO�
CHANGE�OVER�TO�THE�4UPER�%ENISE�CHIP
�WHICH�OFFERS�
EXTRA�SCREEN�MODES��8HAT�WE�CANjT �SHOW�YOU
�
UNFORTUNATELY
� IS�HOW�TO�GAIN�THE� NEW�"("�SCREEN�
MODES�OF�THE�"������ INSTEAD�WEjVE�DISCUSSED�TWO�
LOW�COST�DISPLAY�ENHANCERS�FOR�THE�"����THAT�WILL�
PROVIDE�SIMILAR�FACILITIES�

1ROBABLY�THE�MOST� IMPORTANT�ADVANTAGE�THE�
"�����HAS�OVER� ITS�PREDECESSORS� IS� ITS�FASTER�
PROCESSOR��8EjVE�TAKEN�CARE�OF�THIS
�TOO�� 4TARTING�
ON� PAGE����YOUjLL� FIND�A�COMPARISON�OF�ALL�THE

5&3.� 0'�&/%&"3.&/5
%ID�YOU� KNOW�THERE�ARE� THOUSANDS�OF�"MIGA�
PROGRAMS�WHICH� ARE�AVAILABLE� FOR� LITT LE �MORE�THAN� THE�
PRICE�OF�A�DISK
� AND�MANY�MORE� THA T� YOU�CAN� TRY� OUT�
BEFORE�YOU� BUY � *N� 1UBLIC� %OMAIN�8ORLD�WE�TAKE �A�
LOOK�AT� THE�BEST�OF�THESE� PROGRAMS�AND�SHOW�YOU�
HOW�EASY� IT � IS� TO �GET� HOLD� OF�THEM�

5HIS�MONTH�WE�TAKE�A�GOOD� LOOK�AT� PERHAPS�THE�
MOST� FULLY�FEATURED�COMMS�PROGRAM� AVAILABLE
� 5ERM�
���
� AS�WELL� AS�A�BARREL�LOAD�OF�'ISH� PROGRAMS
�
INCLUDING�A� 1ASCAL� COMPILER�

( R eQ� ?� DGQFW�@SQGLCQQ
AS�WE�CALL� IT �TH IS �MONTH
� STARTS �ON� PAGE����

LATEST�PROCESSOR�
ACCELERATORS�FROM�(71�
AND�1ROGRESSIVE�
1ERIPHERALS��5HESE�ARE�
DESIGNED�FOR�A�WHOLE�
RANGE�OF�"MIGAS�� SOME�
OF�THEM�WILL�GIVE�YOUR�
"����MORE�POWER�THAN�
$OMMODOREjS�TOP�OF��
THE�RANGE�"������"LL�OF�
THEM�OFFER�VAST�SPEED�
INCREASES�WHEN� IT�
COMES�TO�MATHS
� DESKTOP�PUBLISHING
�GRAPHICS�
RENDERING�AND�MANY�OTHER�APPLICATIONS�

5HEREjS�A�GREAT�DEAL�OF�EXCITING�STUFF�IN�THIS�
MONTH�S� ISSUE
� NOT� LEAST�THE�SECOND� PART�OF�OUR�
"MIGA�&XPOSED�FEATURE�AND� A�CLOSE� LOOK�AT�)8E<@4
�
A� LOW�COST�DISPLAY�CARD�WITH�SOME�UNIQUE�FEATURES�

3EAD�AND�ENJOY�

4DANA�?=J�UKQ�BEJ@�OARAJ�L=CAO�@ARKPA@�
PK�OKHREJC�UKQN��IEC=�LNK>HAIO�

0UR�PANEL
�COMPRISING�EXPERTS�FROM�EACH�OF�THE �
MAJOR�FIELDS�OF�"MIGA�COMPUTING
�SUPPLIES�THE�
ANSWER��&VERY�MONTH�,�SOLVES�MORE�GENUINE�READER�
PROBLEMS�THAN�ANY�OTHER�"MIGA�MAGAZINE��"ND�IN�
THE�$ODE�$LINIC�WE�LOOK� A T�HOW�FAULTY�PROGRAMS�
SENT�IN�BY�YOU�CAN�BE�MADE�TO �WORK�

8E�ANSWER�QUESTIONS�EVERY�MONTH�ON�
8ORKBENCH� n�5HE�$6� n�$OMMS� n�1ROGRAMMING�n
%51�n�7IDEO���#USINESS�SOFTWARE� ��"ND�MOREL

1%"��+04"/0�01�/1�,+�-�$"���

#,/�� � #2))� )&01� ,#�  ,+1"+10�� 12/+� 1%"� -�$"
:OUR�GUARANTEE�OF�VALUE

5HIS�MAGAZINE�COMES�FROM�'UTURE�1UBLISHING
�A�
COMPANY�FOUNDED�JUST�EIGHT�YEARS�AGO�BUT�NOW�
SELLING�MORE�COMPUTER�MAGAZINES�THAN�ANY�OTHER�
PUBLISHER�IN�#RITAIN��8E�OFFER�

#ETTER�ADVICE��0UR�TITLES�ARE�PACKED�WITH�TIPS
�
SUGGESTIONS�AND�EXPLANATORY�FEATURES
�WRITTEN�BY�
THE�BEST�IN�THE�BUSINESS�

4TRONGER�REVIEWS��8E�HAVE�A�CAST�IRON�POLICY�OF�
EDITORIAL�INDEPENDENCE
�AND�OUR�REVIEWS�GIVE�CLEAR�
BUYING�RECOMMENDATIONS�

$LEARER�DESIGN��:OU�NEED�SOLID�INFORMATION
�AND�
YOU�NEED�IT�FAST��4O�OUR�DESIGNERS�HIGHLIGHT�KEY�
ELEMENTS�IN�THE�ARTICLES�BY�USING�CHARTS


DIAGRAMS
�SUMMARY�BOXES
�ANNOTATED�
PHOTOGRAPHS�AND�SO�ON�

(REATER�RELEVANCE��"T�'UTURE
�EDITORS�OPERATE�
UNDER�TWO�GOLDEN�RULES�
n�6NDERSTAND�YOUR�READERSj�NEEDS�
n�4ATISFY�THEM�

.ORE�READER�INTERACTION��8E�DRAW�STRONGLY�ON�
READERSj�CONTRIBUTIONS
�RESULTING�IN�THE�LIVELIEST�
LETTERS�PAGES�AND�THE�BEST�READER�TIPS��#UYING�ONE�
OF�OUR�MAGAZINES�	ESPECIALLY�THIS�ONE
�OF�COURSE
�
IS�LIKE�JOINING�A�NATIONWIDE�USER�GROUP�

#ETTER�VALUE�FOR�MONEY��.ORE�PAGES
�BETTER�
QUALITY��MAGAZINES�YOU�CAN�TRUST�

5HE�HOME�OF�#RITAINjS�FINEST�COMPUTER�MAGAZINES��
"MIGA�4HOPPER�n�"MIGA�'ORMAT�

n�"MIGA�1OWER�n�$OMMODORE�'ORMAT�
n�1$8�1LUS�n�1$�1LUS�

45�'ORMAT�n�:OUR�4INCLAIR�n �4EGA�1OWER�
"MSTRAD�"CTION�n�1$�"NSWERS�n�1$�'ORMAT�
5OTAL��n �4UPER�1LAY�n�.EGA�n�(AMES.ASTER
�
.AC'ORMAT
�'UTURE�.USIC
�AND�SOME�SECRET�
PROJECT�THEY�WONjT�EVEN�TELL�RP�ABOUT�YET���

".*("�4)011&3�n �*446&����n �+6-:������ +
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&DITOR��$LIFF�3AMSHAW�
"RT�&DITOR��.ARK�/OTTLEY�
1RODUCTION�&DITOR��"LEX�4OBOSLAY�
4TAFF�8RITER��(US�$HANDLER

$ONSULTANT�&DITORS��+EFF�8ALKER

.ARK�4MIDDY
� *AN�8RIGLEY

$ONTRIBUTORS��+ASON�)OLBORN

1AUL�0VERAA
�(ARY�8HITELEY
�%AVE�
8INDER
� *AN�8RIGLEY
�5OBY�4IMPSON
�
8ILF�3EES
�+OLYON�3ALPH

$OVER�ILLUSTRATION��)ENRI�#UJKO�OF
"LTERNATIVE� *MAGE
(UEST�"RTIST��+AMES�+OYCE

"D�.ANAGER��.ARGARET�$LARKE�
"D�1RODUCTION�.ANAGER�
3ICHARD�(INGELL�
"D�%ESIGN��-ISA�8ITHEY�
1RODUCTION�5ECHNICIANS�
.ARK�(OVER
� )EATH�1ARSONS
�4IMON�
8INDSOR
�$HRIS�4TOCKER
�+ON�.OORE

1UBLISHER��4TUART�"NDERTON�
(ROUP�1UBLISHING�%IRECTOR�
(REG�*NGHAM

R� ? #$� I� .EMBER�OF�THE�"UDIT
I����� � ��+\� #UREAU�OF�$IRCULATIONS
"UDITED�CIRCULATION
+ULY�� �%ECEMBER���������
���

1RINTED�BY�4OUTHERNPRINT�-TD

1OOLE
�%ORSET

*44/� ���������� 1RINTED� IN� THE�6,

$IRCULATION�.ANAGER��+ON�#ICKLEY�
/EWS�5RADE�%ISTRIBUTION�� �
6,�� 'UTURE�1UBLISHING�������������
8ORLDWIDE��..$�-TD������������
$OPYRIGHT�b������'UTURE�1UBLISHING�-TD��
/O�PART�OF�THIS�MAGAZINE�MAY�BE�
REPRODUCED�WITHOUT�WRITTEN�PERMISSION��
8E�WELCOME�CONTRIBUTIONS�FOR�PUBLId
CATION�BUT� REGRET�THAT�WE�CANNOT�RETURN�
ANY�SUBMISSIONS��"NY�CORRESPONDENCE�
WILL�BE�CONSIDERED�FOR�PUBLICATION�UNLESS�
YOU�SPECIFICALLY�STATE�OTHERWISE�

&DITORIAL
���.ONMOUTH�4TREET
� #ATH

"VON�#"�� �#8
5EL�� ������������'AX�� ������������
&�MAIL��AMSHOPPER!CIX�COMPULINK

"DVERTISING
3AYNER�)OUSE
����)IGHER�)ILLGATE
�
4TOCKPORT�4,*��&3
5EL���������������'AX���������������

4UBSCRIPTIONS
'UTURE�1UBLISHING
�4OMERTON

4OMERSET�5"���5#�
5EL������������

0NCE�AGAIN� ITjS�YOUR�CHANCE�TO�WIN�YOURSELF����
FREE�ISSUES�OF�#RITAIN�S�BEST�SELLING�SERIOUS�
"MIGA�MAGAZINE��5ELL�US�THE�NAME�OF�THE�FIRST�
AIRCRAFT�TO�BREAK�THE�SOUND�BARRIER
�PUT�YOUR�
ANSWER�ON�A�POSTCARD�AND�SEND�IT�TO�� k"�
SCREAMING�COMES�ACROSS�THE�SKY�
� JFD>�
2ELMMBO
����.ONMOUTH�4TREET
�#ATH�#"��
�#8��'IRST�CORRECT�ANSWER�OUT�OF�THE�BAG�WINS��
/O�ONE�AS�YET�HAS�SENT�IN�THE�CORRECT�ANSWER�
TO�LAST�MONTHjS�POSER
�SO�GET�YOUR�THINKING�
CAPS�ON�� �WE�THOUGHT� IT�WAS�AN�EASY�ONE�

(<NJ� ��
*NCLUDING�A�REPORT�FROM�THE�"MIGA�'ORMAT�-IVE�4HOW

�@JB�*8><J� ��
*NSTRUCTIONS�ON�HOW�TO�GET�THE�MOST�FROM�YOUR�COVER�DISK

.I8EJ=FID�PFLI��D@>8� ��
5URN�YOUR�AGING�"���� INTO�A�STATE�OF�THE�ART�MACHINE�
WITH�OUR�STEP�BY�STEP�GUIDE�TO�REPLACING�THE�CUSTOM�
CHIPS
� ADDING�BETTER�GRAPHICS�AND�UPDATING�,ICKSTART�

�::<C<I8KFIJ� ��
8E�REVIEW�AND�COMPARE�EIGHT�BOARDS�FROM�(REAT�7ALLEY�
1RODUCTS�AND�1ROGRESSIVE�1ERIPHERALS�THAT�CAN� INCREASE�
YOUR�"MIGAjS�PROCESSING�POWER�BY�UP�TO�����TIMES

�D@>8��EJN<IJ
0UR�EXPERT�PANEL�DEALS�WITH�MORE�OF�YOUR�PROBLEMS

��

-L9J:I@GK@FEJ
(UARANTEE�YOUR�COPIES�BEFORE�THE�PRICE�GOES�UP

��

�F;<��C@E@:
8E�RESCUE�AN�ERRANT�ASSEMBLY�LANGUAGE� ROUTINE

��

�<JBKFG�*L9C@J?@E>
(OLD� %ISKjS�1ROFESSIONAL�1AGE���IS� LAID�BARE

��

���,)'
"�PACKAGE�THAT�BRINGS�$%�TECHNOLOGY�TO�ALL�"MIGAS

��

.?<��D@>8��OGFJ<;� ��
0UR�SERIES�EXPLAINING�THE� INNER�WORKINGS�OF�THE�"MIGA�
DEALS�WITH�SUBTRACTION�AND�MEMORY�ADDRESSING

�D@>8�)-
"N�EXPOSE�OF�1EST��
� THE�CALENDAR�REMINDER�UTILITY�
SUPPLIED�ON�THIS�MONTHjS�COVER�DISK

��

�?8FJ� ��
"NIMATE�YOUR�FRACTALS� 	SOURCE�CODE�SUPPLIED� ON�DISK


�')-� ��
8RITE�A�FILE� REQUESTER�IN�".04�1RO�	SOURCE�CODE�ON�DISK


,<8;<I�-LIM<P� ��
5ELL� US�WHAT�YOU�THINK�ABOUT�"MIGA�4HOPPER

��*IF>I8DD@E>� ��
)OW�TO�SET�UP�AND�USE�%*$&
� AN� INTEGRATED�DEVELOPMENT�
SYSTEM�THAT�WILL�EASE�YOUR�DEVELOPMENT�CYCLE

&@JK@E>J� ��
5HIS�MONTH�WE�PRESENT�A� READERjS��%�SHAPE�MANIPULATOR

0@;<F� ��
3EVIEWS�OF�(71jS� *MAGE'9�IMAGE�PROCESSING�PACKAGE�
AND�%,#jS�"GNUS�ENHANCER
� .EG"$HIP

,<8;<I��;J� ��
5HE�PLACE�TO�BUY�AND�SELL� USED�"MIGA� KIT

�FDDLE@:8K@FEJ� ��
"� LOOK�AT�A�BULLETIN�BOARD�1-64�TIPS�ON�SAVING�MONEY

&<KK<IJ� ��
+OIN� IN�THE�DEBATE�ON�THE�HOTTEST�TOPICS� IN�"MIGA�LAND

'LJ@:� ��
"�TUTORIAL� FOR�0CTA.&%
�WHICH� IS�ON�THE�COVER�DISK

,<K@E8� ��
5HE�NEW� LOW�COST������MILLION�COLOUR�FRAME�BUFFER�WITH�
8ORKBENCH�EMULATION� IS� PUT�THROUGH� ITS� PACES

/J<I�!IFLGJ
(ET�IN�TOUCH�WITH�OTHER�"MIGA�FANS

� � �
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*L9C@:��FD8@E�1FIC;� ���
"MONG�THIS�MONTHjS�CROP�OF�LOW�COST�AND�NO�COST�
SOFTWARE� IS� 5ERM
� A�SUPERB�COMMS�PROGRAM�

*IF;L:K�&F:8KFI� ���
:OUR�AT�A�GLANCE�GUIDE�TO�THE� BEST�IN�1%�SOFTWARE

�FDG<K@K@FE� ���
+UST�ANSWER�THE�THREE�EASY�QUESTIONS�AND�YOU� COULD�WIN�
ONE�OF�FIVE�'INAL�$OPY�**�PACKAGES�THAT�ARE� UP�FOR�GRABS

".*("�4)011&3�n �*446&����n �+6-:� ����



 �Q�.=����

!-/5.4j ���-/.4(3 ���-/.4(3 ���-/.4(3

-4(,9 4/4!, -4(,9 4/4!, -4(,9 4/4!,

���

���
����

^�����

^�����
^������

^������

^������
^�������

^�����

^�����
^�����

^������

^������
^�������

^����

^�����
^�����

^������

^������
^�������

�*&$�������-/& "� /�0%
"����4%�"�SINGLE�DRIVE�"MIGA�FOR�THOSE�OF�YOU�REQUIRING�A�BASIC�"����AT�A�VEN�
COMPETITIVE�PRICE�
1"$,�*/$-6%&4��"����SINGLE�DRIVE
�BUILT�IN�57�MODULATOR
��.B�MEMORY�����
.ONTHS�AT�HOME�SERVICE�
*/%*�7"-6&�"%%&%�'3&&
n �,ICK�0FF��� n �1IPEMANIA� n �4PACE�"CE� n �1OPULOUS� n �.ICROSWITCHED�
JOYSTICK

_ � � � ��

&�8*-%
�5)&�8&*3%�"/%�5)&�8*$,&%�"����IS�AN�
IDEAL�STARTER�PACK�CONTAINING�A�CONSIDERED�MIX�OF�SOFTWARE
�
MAKING�THE�MOST�OF�THE�"MIGAS�AMAZING�CAPABILITIES��
1"$,�$0/5"*/4�
n � "����4INGLE�%RIVE� / & 8
n � #UILT�IN�57�.ODULATOR� -08 � -08
n � �.B�.EMORY� N 2 I R $ $
n � 1USHOVER��(RANDPRIX� R ' L *- g & 0
n � 4ILLY�1UTTY��%ELUXE�1AINT�***

.OUSE�AND�.ANUALS

* / % 5� 1 3 *$ &

+ � � � � $

_ � � � �� �

*/ % * � 1 3 *$ & � *� _  �� ��G
"����&1*$�1"$,�	���.B�)%
�1"$,�*/$-6%&4�
"����)ARD�%ISKS�	��.B
� n ���.B�.EMORY� n �&PIC� n �3OME� n �.YTH
n �5RIVIAL�1URSUIT� c"MIGA5EXT� n �%ELUXE�1AINT�***� g��.ONTHSAT�
HOME�SERVICE��1-64�*/%*�"$$&4403*&4�1"$,�"4� -*45&%�� $0.&4�8*5*�
"/�&953"����,�3".�&91"/4*0/�'3&&�

*/ % *� 1 3 *$ & � * _ � � � � �

*/%*�"����"$$&4403:�1"$,�	'EATURED�WITH�888

n �.ICRO�4WITCHED�+OYSTICK� n �-OCKABLE�%ISK�#OX� n �%ISK�8ALLET
n ����#LANK�%ISKS� n �,ICK�0FF��� n �1IPEMANIA� n �4PACE�"CE
n �1OPULOUS� n �;APSAC�$ARRY�$ASE� n �;APPO�5�4HIRT

*/ % * � 1 3 *$ & � _ � � �� �

/&8�
3"� ���

5)&� /&8� %6"-� 4:/$� ������
����� .ONITORS� HAVE� BEEN� SPEd
CIALLY�DESIGNED�FOR�THE�/EW�"MIGA�
����� AND� ����� COMPUTERS�� #OTH�
MONITORS� FEATURE� BUILT� �� IN� STEREO�
SPEAKERS�

*/ % *� 13 *$ &

�����.ONITOR� _ � � � � � �
���INCH�SCREEN�SIZE��������MM�DOT�MATRIX�

*/ % *� 13 *$ &

�����.ONITOR�\������
���INCH�SCREEN�SIZE��������MM�DOT�MATRIX�

!"#"//"!�  /"!&1�,+��))�,/!"/0�,3"/�T���
�
	-�6�����+,4�+!�+,1%&+$�*,/"�#,/���*,+1%0


$6450.&3�$)"35&3

*/%*�%IRECT�.AIL� IS�ORIGINAL�AND�VERY�
EXCITING��#EFORE�YOU�BUY�MAIL�ORDER�
YOU�MUST�FIRST�BE�CONFIDENT�THAT�YOU�WILL�
RECEIVE�THE�PRODUCT�YOU�VE�ORDERED�AND�
THAT�THE�SUPPLIER�WILL�STILL�BE�THERE�IN�THE�
FUTURE
�SHOULD�YOU�NEED�THEM�

"�MAIL�ORDER�PURCHASE�FROM�*/%*�IS�A�
SAFE�AND�SECURE�DECISION
�AND�HERE�S�
WHY�

*/%*�IS�A�WHOLLY�OWNED�SUBSIDIARY�OF�A�
PUBLIC�COMPANY�NOW�IN�ITS�TENTH�YEAR�OF�
TRADING�AND�SPECIALISING� IN�THE�SUPPLY�
OF�COMPUTER�PRODUCTS�

8ITH�A�TURNOVER�APPROACHING�_���
MILLION�PER�ANNUM
�WE�HAVE�THE�
RESOURCES�AND�THE�PURCHASING�POWER�TO�
OFFER�YOU�THE�BEST�DEALS
�DELIVER�THEM�
NEXT�DAY�NATIONWIDE�AND�ALWAYS�BE
AROUND�WHEN�YOU� NEED�US�

�*&$�
$0.*$�3&-*&'�1"$,�
5HE�EVENT�MAY�BE�OVER�BUT�THE�FUND� RAISING�STILL� GOES�ON�*F�YOUR� LOOKING� FOR�THE� LATE�
"MIGA� TECHNOLOGY� THEN� THIS� IS� THE� STARTER� PACK� FOR� YOU�� #ASED� AROUND� THE� OUTSTAR�
"����
�THIS�PACK�ALSO�GIVES�YOU�SLEEPWALKER
�A�MOST�ADDICTIVE�PLATFORM�GAME�FROM�O�
SOFTWARE�� :OU�LL� BE� PLEASED� TO� KNOW� THAT� EVERY� ONE� OF� THESE� PACKS� PURCHASED� R��
ANOTHER�_���FOR�$OMIC�3ELIEF�
"�����45"/%"3%�'&"563&4�
n � ������1ROCESSOR�� n � 1$.$*"�SLOT�� n � �.#�$HIP3".�� � � �����*NTERN
�
%RIVE�� n � ""�$HIPSET� n � #UILT�IN�57�MODULATOR�� n � "LPHA�NUMERIC�KEYPAD
n � ���.ONTHS�AT�HOME�MAINTENANCE

*� */ % *� 13 *$ &

_������ OR�FROM _������ PER�MONT

0''*$*"-�"�����)%�4:45&.4
5HE� "MIGA� ����� SUPPLIED� BY� */%*� %IRECT� .AIL�

NOW� INCLUDES� THE� OFFICIAL� 	LEGAL
� $OMMODORE�
INSTALLATION�DISK�AND� HARD�DRIVE� UTILITY�MANUAL�� *NDI�
ARE�PROUD�TO�BE�AN�OFFICIAL� SUPPLIER�OF�"MIGA� �����
)ARD� %RIVE� SYSTEMS
� THAT� INCLUDE� THE�OFFICIAL� SOFTd
WARE
�DOCUMENTATION�AND�ON� ��SITE�WARRANTY

������)ARD�%ISK� UPGRADES�AVAILABLE�ON�ANY�"������6PGRADE

n	$REDIT�PRICE�BASED�ON����MONTHLY�PAYMENTS�"13�������
5OTAL�REPAYMENT�_�������AND����DAY�DEFERRED�PAYMENTS�


���������*"$�%!� &+!&�-/& "�Z���
���
���������*"$�%!� &+!&�-/& "�Z���
���
���������*"$�%!� &+!&�-/& "�Z���
���
&+!&��������  "00,/6�-� (
1ACK�$ONTAINS�
n ���4UPERB�(AMES� n � *NTERNATIONAL�(AMES�$HALLENGE� n �5HE�$OOL�$R�
n �1ARADROID���� n �;APSAC�AND�;APPO�5��SHIRT

&+!&�-/& "�Z��
��
INCLUDES�FULL�8ANG�WARRANTY�ON�"�����AND�)ARD�DISKS��1HONE�FOR�A�QUI

�*&$�� ����� @@@@@@

1ARNET�"DAPTOR�FO R�$%57
$ONNECT�A�$%57�1LAYER�TO�ANY�"MIGA
�AND�ACCES�
WORLD�OF�$%���30.�SOFTWARE�
5HE�1ARNET�INTERFACE�AND�SOFTWARE�WILL�ALLOW�THE���
$%57�TO�BE�USED�AS�A�$%���30.�DRIVE�WITH�ANY���
AND� WILL� GIVE� ANY� "MIGA� OWNER� ACCESS� TO� THE�
RANGE�OF�$%57�SOFTWARE�CURRENTLY�AVAILABLE�
5HE�$%57� PLAYER�OFFERS� EXCELLENT� VALUE� FOR� RR�
WHEN�COMPARED�WITH� A�STANDARD�$%� �� 30.�DRIV�
INTERFACE��.OST�$%���30.�DRIVES�WILL�SET�YOU�BACT�
_����WHILE�$%57�WILL�COST�YOU� LESS�THAN�_����AR�
PLAY�AUDIO�$%�S�IN�ADDITION�TO�$%���30.���$%57�	�
5HE� 1ARNET� ADAPTOR� INCLUDES� THE� SOFTWARE� DRIV�
YOUR�"MIGA
� INTERFACE� CABLE� AND� 1%� DISK�WITH� I�
SOFTWARE�FOR�YOUR�$%57�PLAYER

*� */ % *� 1 3 *$ & L� _ � � �
"���������1-64�$%57��������.0/*503�
*/%*�13*$&�_��������
$%57���1"3/&5�
*/%*�13*$&�_������

5HE�*/%*�SALES�TEAM�HAVE�BEEN�TRAINED�
TO�TAKE�YOUR�ORDER�WITH�THE�UTMOST�CARE�
AND�EFFICIENCY��"LL�STOCK�OFFERED�FOR�SALE�
IS�HELD� IN�STOCK
�CENTRALLY�AT�OUR�GROUP�
WAREHOUSE�COMPLEX�AND�IS�AVAILABLE�
FOR�NEXT�DAY�DELIVERY
�DIRECT�TO�YOUR�
HOME�OR�BUSINESS��*F�AT�ANY�TIME�WE�ARE�
OUT�OF�STOCK�YOUR�MONEY�WILL�NOT�BE�BANKED�
UNTIL�THE�PRODUCT�IS�AVAILABLE�
	A�POINT�WORTH�CHECKING�SHOULD�YOU�FEEL�
TEMPTED�TO�PURCHASE�ELSEWHERE
�

(ENERAL�INFORMATION�REGARDING�
PRODUCT�IS�AVAILABLE�FROM�OUR�SALES�
TEAM
�HOWEVER�TECHNICAL�SUPPORT�IS�
ALWAYS�AT�HAND�SHOULD�YOU�NEED�
ASSISTANCE�

"LL�PRICES�QUOTED�ARE�INCLUSIVE�OF�7"5�

*/%*�ARE�NOW�ABLE�TO�OFFER�COMPETITIVE�
CREDIT�FACILITIES�ON�ALL�ORDERS�OVER�_��������
"LL�CREDIT�FACILITIES�ARE�SUBJECT�TO�STATUS�
AND�APPLICANTS�MUST�BE�OVER�THE�AGE�OF�����
*F�YOU�WOULD� LIKE�A�QUOTE�SIMPLY�CALL�OUR�
SALES�LINE�WHERE�ACCEPTANCE�CAN�NORMALLY�
BE�NOTIFIED�WITHIN�THE�HOUR��8E�ARE�ALSO�
ABLE�TO�OFFER�$REDIT�*NSURANCE�TO�COVER�
REPAYMENTS�IN�THE�EVENT�OF�SICKNESS�OR�
UNEMPLOYMENT�

"13�������83*55&/�2605"5*0/4�"7"*-"#-&�0/�
3&26&45

i "FTER�DEPOSIT�PAID

4"-&4�"/%�4611035

*/% *�5& -& 4" -& 4
5EL�������������'AX� �����������

$3&%*5�'"$*-*5*&4

*T�S�HERE���5HE�NEW�"MIGA���������
5HE�/&8�"MIGA����������FEATURES�A�&$������PROCESSOR�
RUNNING�AT�AN�INCREDIBLE���.HZ
�AND�UPGRADABLE�AT�A�LATER�DATE�
TO�A�FASTER�PROCESSOR��5HE����������HAS�A�POWERFUL��.B�OF���
��BIT�3".�	 �.B�CHIP����.B�FAST
�EXPANDABLE�TO����.B�USING�
INDUSTRY�STANDARD������BIT�4IMMS�MODULE�� *N� LINE�WITH� THE�
"MIGA�FLAGSHIP����������THE����������FEATURES�THE�NEW�"("�
GRAPHICS�CHIPSET
�GIVING�YOU�A�MASSIVE�PALLET�OF������MILLION�
COLOURS��"�RANGE�OF�HARD�DRIVE�OPTIONS�ARE�AVAILABLE�FORM���
�����.B�AND�INCLUDES�A�4$4*�OPTION�

������������.B�)%�*/%*�13*$&�_������
0THER�%RIVE�0PTIONS
������������.B�)%�*/%*�13*$&�_�������
�������������.B�)%�	EXCLUSIVE�TO�*/%*

1HONE�FOR�PRICE
�������������.B�4$4*�)%�	EXCLUSIVE�TO�*/%*

1HONE�FOR�PRICE

"� FU LL� RANGE� OF� APPROVED� UPGRADES� ARE� AVAILABLE� FOR�
THE������ ���
� INCLUDING�ADDITIONAL� MEMORY�MODULES
�
HARD�DRIVES
�1$�BRIDGE�BOARDS
�'16jS�	������ �������
�
AND�THE������BIT�0PAL�VISION�GRAPHICS�AND�VIDEO�SYSTEM�
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�*&$��/" ,**"+!"!�-"/&-%"/�)0����  "00,/&"0
.#9�����
5HE�ORIGINAL�AND�THE�BEST�FLOATING�POINT�UNIT�AND�
MEMORY�UPPGRADE�FOR�THE�"MIGA�"������"VAILABLE�
WITH��
��03���.#�0'����#*5�'"45�3".�AND�A�
CHOICE�OF�FLOATING�POINT�UNITS��/OW�COMPLETE�WITH� REAL�
TIME�CLOCK�	35$

.#9����;������� ���.);��.#� */%*�13*$&� _�������
.#9����;������� ��.);� �.#� */%*�13*$&� _�������
.#9����;������� ���.);��.#� */%*�13*$&� _�������
.#9����;����������.);��.#� */%*�13*$&� _�������
.#9����;����������.);��.#� */%*�13*$&� _�������
.#9����;����������.);��.#� */%*�13*$&� _�������
.#9����;����������.);���.#� */%*�13*$&� _�������
.#9����;����������.);��.#� */%*�13*$&� _�������
.#9����;����������.);��.#� */%*�13*$&� _������

&&"*,/6�2-$/�!"0��+!��  "00,/&"0

.����5HE�ORIGINAL����.#�BATTERY�BACKED�UPGRADE�
FOR�THE�"����

*� IN D I� P R IC E > � _�����

.����5HE�ORIGINAL� �� .#�BATTERY�BACKED�UPGRADE�
FOR�THE�"����

*� */ % *� 1 3 *$ & � � _ � � �� �

��2L� MEMORY�>K=N@
�"GAIN�DESIGNED�FOR�THE�
"�����"�����.EMORY�UPGRADABLE�TO������OR��.#�

*� */ % *� 1 3 *$ & > � _�����

)ARD�FRAME� SUITABLE�FOR� "�����"������"LLOWS�FORTH�
INTERFACE�OF�A�4$4*�HARD�DRIVE�

*� */ % *� 13 *$& � � _ � � � �� �

�2!&,�3&02�)
.&(".*9��-OW�COST
�HI�SPEC�DIGITAL�EFFECTS�
CARTRIDGE�PLUGS�INTO�PRINTER�PORT�OF�"MIGA��
"LLOWS�STEREO�SAMPLING� FROM�ALMOST�ANY�
MUSICAL�SOURCE�
&+!&�-/& "�Z��
��

7*%*�".*("�����5)&�ULTIMATE�LOW�COST�
COLOUR�DIGITISER�FOR�THE�"MIGA��5HE�BEST�
VALUE�FULL�COLOUR�DIGITISER�ON�THE�MARKET��
".*("�'03."5�

&+!&�-/& "�Z��
��

5",&����"NIMATION�PACKAGE�IS�A�MUST�FOR�
COMPUTER�ARTISTS�AND�ENTHUSIASTS�OF�ALL�AGES��
"S�USED�IN�3OLF�)ARRIS�$ARTOON�$LUB�
&+!&�-/& "
�Z��
��

30$5&$�30$(&/�
&NTRY�LEVEL�(ENLOCK�FOR�ALL�"MIGAS��
3ECORD�STUNNING�"MIGA�(RAPHICS�ONTO�
4TANDARD�VIDEO�OR�OVERLAY�TEXT�AND�
GRAPHICS�ONTO�A�VIDEO�SIGNAL�
&+!&�-/& "�Z��
��

30$5&$�30$(&/�1-64�
"S�ABOVE�BUT�WITH�EXTRA�FEATURES�SUCH�AS�TINTING�AND�SIGNAL�
INVERSION��"LLOWS�FOR�REAL�TIME�EDITING�OF�GRAPHICS�
$OMPATIBLE�WITH�ALL�"MIGAS�
&+!&�-/& "�Z���
��
30$5&$�30$,&:�
5HE�ULTIMATE�ACCESSORY�FOR�"MIGA���VIDEO�FANS��4EPARATE�
3(#�CONTROLS�TO�CROMA�KEY�ON�ANY�COLOUR
&+!&�-/& "�Z���
��
1:3".*%�4$"//&3�
"�TOTAL�HAND�HELD�SCANNING�PACKAGE�FOR�ALL�"MIGAS�COMPLETE�
WITH�INTERFACE�AND�SOFTWARE�	MONO

&+!&�-/& "�Z��
��


!&0(�!/&3"0
� *,+&1,/0


����45�.0/*503�
$OMMODORES�ORIGINAL�AND�BEST�SELLING�COLOUR�STEREO�
MONITOR��/OW�INCLUDES�SWIVEL�AND�TILT�STAND�FOR�TOTAL�

EASE�OF�USE�� *� */ % *� 13 *$ & �>� Z���
���
	_������� *F�PURCHASED�WITH�"����"�����"����


;"110�&95&3/"-�'-011:�
:OU�VE�SEEN�ALL�THE�REVIEWS�ON�THIS�POPULAR�AND�

AFFORDABLE�SECOND�"MIGA�DRIVE��$OMPATIBLE�WITH�ALL�
"MIGAS�� \� */%*� 1 3 *$ & �� _������

�2UALITY����OUT�OF������&XCEPTIONAL�VALUE�FOR�MONEY��
".*("�$0.165*/(�+"/���

/EW�FROM�.ICROBOTICS�FOR�THE�"���������
.����9"�"CCELERATOR�LAUNCH��

CROBOTICS�BEATS�THE�COMPETITION�ON�PRICE
�PERFORMANCE
�
ATURES�AND�CONFIGURATIONS�*/%*� IS�VERY�PLEASED�TO�ANNOUNCE�THE�
AILABILITY�OF�THE�NEW�������ACCELERATOR�PRODUCT�FOR�THE�"������THE�
CROBOTICS�.�����9"�	CALL� IT�THE�l9"l�FOR�SHORT
����.);�SPEED�IS�
INDARD��.EMORY�MANAGEMENT�IS�STANDARD��)UGE�����.#�
SMORY�DESIGN� IS�STANDARD�	 THE�BIGGEST�MEMORY�SPACE�ON�ANY�
����PERIPHERAL
�+UST�LOOK�AT�THESE�SPECIFICATIONS�AND�PRICES�

�����9"�8����.);�&$������.#� */%*�13*$&�_�������
�����9"�8����.);�&$������.#� */%*�13*$&�_�������
�����9"�8����.);�..6������.#� */%*�13*$&�_�������
�����9"�8����.);�..6������.#� */%*�13*$&�_������

".*("�1&3*1)&3"-4�
�.#�4."35$"3%��5HE�ORIGINAL�AND�STILL�
THE�ONLY�FULLY�1$.$*"�COMPATIBLE�MEMORY�
CARD�FOR�"����"������$OMES�WITH�LIFETIME�
GUARANTEE��#EWARE�OF�CHEAP�IMITATIONS

*/%*�13*$&�_������
�.#�4."35$"3%�4AME�AS�ABOVE�BUT�
MAXIMUM���.#� */%*�13*$&�_�������

;"110� ����� 5RAPDOOR�UPGRADE� FOR�THE�
"����� ��.#�WITH�35$�
*/%*�13*$&�_������
;"110����/$�"S�ABOVE�ONLY����,�
NO�CLOCK��*/%*�13*$&�_�����

.6-5*45"35�30.4)"3&3
WITH�KICKSTART�7�� */%*�13*$&�_������
.65*45"35�30.4)"3&3�
WITH�KICKSTART�7����� */%*�13*$&�_�����

13*/5&34
 ,**,!,/"�*-0������"�HIGH�QUALITY�
��PIN�%OT�.ATRIX�1RINTER�WITH�PAPER�AND�
TRACTOR�FEED�AND� IS�FULLY�COMPATIBLE�WITH�
&PSOM�'9���AND� *#.� *NDUSTRY�STANDARDS��
)IGH�SPEED� ����$14�DRAFT�MODE�AND�AN�
+).�MODE�OF����$14�
&+!&�3�)2"��!!"!�#/""�
!�-/&+1��%ESIGN�GREETINGS�CARDS
�
LETTERS�AND�POSTERS�
�*&$�� ),$,��&DUCATIONAL�AND�
PROGRAMMING� LANGUAGE�
�*&$��3&0&,+��.ULTIMEDIA�"UTHORING�
SYSTEM�FOR�VIDEO
�ANIMATION
�SOUND
�
SPEECH
�GRAPHICS�AND�TEXT�

NE+!&� -/& "�H� Z���
��

 ,**,!,/"�*-0�������&+(�'"1�-/&+1"/

8HISPER�QUIET�YET�PRINTS�AT�AN�AMAZING� ����$14�
1OSSIBLY�THE�BEST�VALUE�PRINTER�ON�THE�MARKET�

*� */%*� 13*$&�> � _�����
��������/"-)� "*"+1�&+(�'"1� �/1/&!$"
�

&+!&�-/& "�Z��
��

1%"�+"4� !��*&$�
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�
4%6�+,1�/&+$�#,/���.2,1"
�0�*"!�6�/"0-,+0"
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/?L?QML GA ,9�1���� -=J=OKJE? ,9�� 1����
	4,/!4,/1%�$0.1-&5&-:�'3&&�� 8*5)�1"/"40/*$�
26*&5�13*/5&34�5HE�WRITERS�CHOICE��5HE�ULTIMATE�WORD�PROCESSOR�FOR�".*("�COMd
PUTERS��8ORDWORTH�IS�UNDOUBTEDLY�THE�ULTIMATE�WORD��DOCUMENT�PROCESSOR�FOR�THE�FULL� RANGE�
OF�".*("�COMPUTERS��5HE�GRAPHICAL�NATURE�OF�803%8035)�MAKES�PRODUCING�DOCUMENTS�
FASTER�AND�EASIER
�WITH�THE�ENHANCED�PRINTING�FONTS�	INCLUDING�FULL�1ANASONIC�
,9�1�������,9�1�����COLOUR�PRINTING�SUPPORT

�$OLLINS�SPELL�CHECKER�AND�THESAURUS
�NO�
OTHER�WORD�PROCESSOR�COMES�CLOSE���8ITHOUT�DOUBT�THIS�IS�ONE�OF�THE�BEST�DOCUMENT�PROCESd
SORS�FOR�THE�".*("
�5ODAY�	"MIGA�'ORMAT


/03."-�331�_�������INC�7"5

*/%* 13*$& */%* 13*$&

O � � � �� �
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�TYPICALLY���D#"�
Q6IET�ER�IN�OPERATION
�THAN�THE�COMPETITION�
n � 'AST�1RINTING�4PEEDS����$14�%RAFT�AND����$14�/-2
n � $OLOUR�1RINTING���COLOUR�PALETTE�	BLUE
�RED
�GREEN
�YELLOW
�VIOLET
�MAGENTA�AND�BLACK

n � 2UIET�1RINTING�4UPER�QUIET��������D#"�SOUND�LEVEL�	MOST�MATRIX�PRINTERS�ARE�TYPICALLY�IN�

EXCESS�OF���D#"

n � ��3ESIDENT�'ONTS�0VER��
����TYPE�STYLES�USING�$OURIER�1RESTIGE
�#OLD�14
�3OMAN
�

4CRIPT�AND�4ANS�4ERIF�'ONTS
n � ��1APER�1ATHS�1APER�HANDLING�FROM�BOTTOM
�TOP�AND�REAR�FOR�TOTAL�FLEXIBILITY
n � �� :EAR�WARRANTY�FOR�TOTAL�PEACE�OF�MIND�

+-
� , � ) � 5HE�NEW�HIGH�PERFORMANCE�1ANASONIC�,9�����������PIN�
�� A
� + � . 7 + � 2UIET�COLOUR�PRINTER�OFFERS�LEADING�EDGE�QUIET�PRINTING

q�8 �8 � TECHNOLOGY�AT�AN�AFFORDABLE�PRICE�
'AST�1RINTING�4PEEDS�����$14�DRAFT
����$14�-2�AND����4-2�
$OLOUR�1RINTING���COLOUR�PALETTE�	BLUE
�RED
�GREEN
�YELLOW
�VIOLET
�MAGENTA�AND�BLACK
�
2UIET�1RINTING�4UPER�QUIET����������K#"�SOUND�LEVEL�	MOST�MATRIX�PRINTERS�ARE�IN�EXCESS�
OF���D#"

��3ESIDENT�'ONTS�0VER����
����TYPE�STYLES�USING�4UPER�-2
�$OURIER�1RESTIGE
�#OLD�14
�
3OMAN
�4CRIPT
�AND�4ANS�4ERIF�'ONTS
���1*/�%IAMOND�1RINTHEAD�)IGH�PERFORMANCE�AND�HIGH�QUALITY�OUTPUT
�� :EAR�8ARRANTY�FOR�TOTAL�PEACE�OF�MIND�

*8E8JFE@:�
��� ��S����WV
8E�RESEARCHED� THE�COLOUR�PRINTER�MARKET�AT�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�,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
�WITH���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 

0NCE�AGAIN� */%*�HAVE�JOINED�TOGETHER�WITH�1ANASONIC�TO�OFFER�ALL�"MIGA�OWNERS�THE�MOST�OUTSTANDING�-ASER�1RINTER�OFFER�
PRICES��8E�ARE�ALSO�GIVING�AWAY�A�FREE�COPY�OF�8ORDWORTH�WITH�EVERY�1ANASONIC�-ASER�1RINTER�PURCHASED�	331�_������

SENTATION�OR�COMPLEX�GRAPHIC�APPLICATIONS
,91�����
n � ��PAGES�PER�MINUTE
n � ���RESIDENT�FONTS
n � 0PTIONAL��ND�INPUT�BIN�

	TOTAL�PRINTER�CAPACITY�
��X�����SHEETS


n � -OW�RUNNING�COSTS
n � 1ARALLEL�INTERFACE
n � 0PTIONAL�MEMORY�EXPANSION

TO�����.B�	����.B�AS�STANDARD

n � )1�LASERJET�**�&MULATION

THE�1ANASONIC�RANGE�OFFERS�YOU�THE�POWER�TO�MEET�YOUR�REQUIREMENTS�

EVER��8E�ARE�NOW�ABLE�TO�OFFER�HIGH�QUALITY
�PROFESSIONAL�LASER�PRINTING�AT�AFFORDABLE�
��8HETHER�YOU�ARE�LOOKING�FOR�A�LASER�PRINTER�TO�HANDLE�WORD�PROCESSING
�%51
�PRE�

*/%*� 13*$&

O � � � �� �
INC��7"5

6.1#6.13' �".,/+$3$+8 �%1$$ �
6 (3' �+ 2$1�/1(-3$12

,91�������
n � 4ATINPRINT�	OPTIMUM�RESOLUTION�

TECHNOLOGY
�
n � ��PAGES�PER�MINUTE
n � )1�-ASERJET�***�&MULATION
�1$-��
n � ��4CALABLE�FONTS������BITMAP�

FUNCTIONS
n � 0PTIONAL��ND�INPUT�BIN�	TOTAL�

PRINTER�CAPACITY���X�����SHEETS

n � 0PTIONAL�MEMORY�EXPANSION�TO�

����.B�	��.B�AS�STANDARD


*/%*� 13*$&

O � � � �� �
INC��7"5

�	4ATINPRINTERS�USE�OPTIMUM�RESOLUTION�TECHNOLOGY�
TO�PRODUCE�TRULY�OUTSTANDING�PRINT�QUALITY��5HIS�
SOFTWARE�TECHNIQUE�SMOOTHS�AWAY�TRADITIONAL�
JAGGED�EDGES�ON�CURVED�CHARACTERS�AND�LINES�
BY�VARYING�THE�PRINTED�DOT�SIZE�AND�POSITION
��

6.1#6.13'�".,/+$3$+8 �%1$$ �
6 (3' �+ 2$1�/1 (-3$12

-=J=OKJE?�-/&+1"/��  "00,/&"0
�
�1"/"40/*$�"650."5*$�4)&&5�'&&%&3
"UTOMATIC�4HEET�'EEDER�FOR�,91�������,91������HOLDS����"��
SHEETS��*/%*�13*$&�_�����

�
�13*/5&3�%645�$07&3
4PECIALLY�TAILORED�QUALITY�DUST�COVER�FOR�1ANASONIC�,91������4PECIALLY�TAILORED�QUI�
,91�����PRINTER��*/*%L�13*$&�_����

�
�13*/5&3�45"/%
��PIECE�PRINTER�STAND��*/%*�13*$&�_����

�
�1"1&3�1"$,
����SHEETS�QUALITY�"��PAPER��*/%*�13*$&�_����

�
�$0/5*/6064�1"1&3
�����SHEETS��� PART�LISTING�PAPER�� */%*�13*$&�_�����

�
�1"3"--&-�13*/5&3�$"#-&
5O�BE�USED�WHEN�CONNECTING�"MIGA�TO�1ANASONIC�1RINTERS��
*/%*�13*$&�_�����	_�����IF�PURCHASED�WITH�A�PRINTER


�
�1"/"40/*$�$0-063�3*##0/
$OLOUR�RIBBON�FOR�,91�������,91�������*/%*�13*$&�_�����

�
�1"/"40/*$�#-"$,�3*##0/
#LACK�RIBBON�FOR�,91�������,91�������*/%*�13*$&�_����

4"7&�_____�S�0/�5)&�'0--08*/(�
"$$&4403:�1"$,4

1"$,��
1"/"40/*$�$0-063�3*##0/�1"$,
$ONTAINS���COLOUR�RIBBONS�FOR�THE�,91�������,91�����331�
_��������*/%*�13*$&�_������4"7&�_��������

1"$,��
1"/"40/*$�3*##0/�1"$,
$ONTAINS���BLACK�AND���COLOUR�RIBBONS�FOR�,91�������,91�������
331�_�������*/%*�13*$&�_������4"7&�_��������

1"$,��
1"/"40/*$�%&-69&�"$$&4403:�1"$,
$ONTAINS�"UTOMATIC�4HEET�'EEDER
���BLACK�RIBBONS
���COLOUR�RIBd
BONS
��� DUST�COVER
���PIECE�PRINTER�STAND��331�_�������*/%*�13*$&�
_�������4"7&�_��������
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".*("�$%57 5)&�.6-5*.&%*"�$0.165&3�505"-�)0.&

&/5&35"*/.&/5�4:45&.
5HE�PROBLEM�WITH�ANY�NEW�PRODUCT�IS�THAT�IT�ALWAYS�
TAKES�TIME�FOR�EVERYONE�TO� REALISE�ITS�FULL�POTENTIAL��
$%57�IS�NO�EXCEPTION�AND� IN�OUR�OPINION�EVERYTHING�WE�
HAVE�READ�DOES�A�PRETTY�POOR�JOB�OF�EXPLAINING�JUST�WHAT�
$%57�CAN�DO�AND�WHY�IT�IS�SO�EXCITING


5)&�*/%*�(6*%&�50�$%57
*5�4�"�$%�1-":&3���:ES
� IT�WILL�PLAY�ALL�YOUR�1RIMAL�
4CREAM
� 1AVAROTTI
� 1INK�'LOYD�AND�ANY�OTHER�$%�YOU�
CARE�TO�MENTION� IN�SUPERB�HIGH�QUALITY�STEREO
�WITH� INFRA�
RED�REMOTE�CONTROL�
*5�4�"/�".*("���1LUG� IN�THE�KEYBOARD
�SWITCH�ON�THE�
EXTERNAL�DISK�DRIVE�AND�THE�COLOSSAL� RANGE�OF�INEXPENd
SIVE�"MIGA�SOFTWARE� CAN�BE�USED�ON�$%57�

4�"�.6-5*.&%*"�4:45&.� ��+UST�IMAGINE
�STEREO�SOUND
� IMAGES�AND�TEXT�ALL�ON�SCREEN� �� *T�ASKS�A�QUESTION
�YOU�RESPOND
� IT�
SPONDS���TRULY�INTERACTIVE��&ACH�$%�DISC�HOLDS�HUNDREDS�OF�MEGABYTES�OF�DATA�WITH� INSTANT�OPTICAL� ACCESS��5HE�WHOLE�OF�
ITCHINSON�S�&NCYCLOPEADIA�FITS�ONTO�ONE�DISC��5HIS�INTERACTIVE�SYSTEM� IS�A�UNIQUE�AID�FOR�&DUCATION
�#USINESS�OR�-EISURE�5HE�
URE�IS�HERE�
*$,�$0/5&/54�"4�45"/%"3%� c� "MIGA�$%57�1LAYER�
n � $%57�*NFRA�RED� REMOTE�CONTROLLER� n � $%57�WIRED�MOUSE�

SLCOME�%ISC� n � .ANUALS� n � 'RED�'ISH�$%57�%ISC�
%L�7"-6&�"%%&%�'3&&� n � -EMMINGS�$%57�	_�����

#LUES�#ROTHERS� 	_�����
� n � 1IPEMANIA
� 1OPULOUS

�KOFF��
�4PACE�"CE

$%57�KEYBOARD�
n � $%57

n � $%57������ �����%ISC�%RIVE

*/%*� 13*$&
-� (��0�0%,4+

OPAUE�MUW� @� @� @

-/& "� /�0%� F���;�� .6-5*�.&%*"�1"$,�8*5)d
065�*/%*�7"-6&�"%%&%

\������
\������

$%57�$0//&$54�%*3&$5-:�50�:063�57�4&5

�*&$�� !13��  "00,/&"0 M M

@@@@@@@@
5)&� #3*$,� �� &55&� +UST�
PLUG� IN� THE� #RICK� �� ETTE� AND�
USE� ANY�WIRED� "MIGA� COMd
PATIBLE� JOYSTICK
� MOUSE� OR�
TRACKBALL� DEVICE� ON� THE�
$OMMODORE�$%57��5HE�BUILT�
�� IN� �� �� BIT� .ICRO� 1ROCESSOR�
GIVES� THE� #RICK� �� ETTE� BIG�
SMARTS�IN�A�TINY�PACKAGE�AND�
MAKES� IT� EASY� TO� USE� JUST�
PLUG�INTO�THE�REMOTE�PORT�AND�
IT�IS�READY�TO�GO�WITH�REAL�TIME�
MOUSE�OR�JOYSTICK�MOVEMENT�

YOUR�$%57��/O�LOADING�OF�DRIVER�PROGRAMS�OR�SOFT��
IRE��/O�SWITCHES�FOR�MOUSE�OR�JOYSTICK��4PECIAL�SET��
GS�	WITH�MOUSE
�ALLOW�YOU�TO�BLAST�AWAY�WITH�THREE�

ID�FIRE�MODES���DUAL�FIRE�BUTTONS��$OMES�COMPLETE�
�H�1YTHON�.ICRO�4WITCHED�+OYSTICK�
%L�&9$-64*7&�_������
TH�TWO�JOYSTICKS�_�����

#-"$,�����4�.0/*503
"T� LAST� THE� $%57.ONITOR�
YOU�HAVE�BEEN�WAITING�FOR��
5HE�ORIGINAL�AND�BEST�SELL��
INGCOLOUR�STEREO�
MONITOR� FROM� $OMMODORE�
IS�NOW�AVAILABLE�IN�BLACK�TO�
COMPLEMENT� YOUR� $%57��
*/%*�13*$&�_�������
	OR�̂ ��� ����WHEN�
PURCHASED�WITH�$%57�.ULTId
.EDIA�PACK
�

".*("�$%57�&95&3/"-�
)"3%�%*4,�%3*7&

:OU�VE�GOT�THE�$%57
�YOU�VE�GOT�THE�KEYBOARD�AND�THE�
FLOPPY� DISK�DRIVE� �� FOR� A� TOTAL� COMPUTER� SOLUTUON� ALL�
THAT�S�NEEDED�IS�AN�ULTRA�FAST�HARD�DISK�DRIVE�
5HE� $%57�)%� UNIT� BOASTS� A�MASSIVE� ��.B� OF� HARD�
DISK�STORAGE�WITH�LIGHTNING�FAST�ACCESS�TIMES�THROUGH�ITS�
4$4*� INTERFACE�5HE� UNIT� COMES� COMPLETE� WITH�
8ORKBENCH�����AND�ALL�NECESSARY�CABLES�

*F� YOU� ARE� THINKING� OF�BUYING� $%57� OR� ALREADY� OWN�
ONE� YOUjLL� BE� PLEASED� TO� KNOW� THAT� */%*� STOCK� ALL�
$%57�ACCESSORIES� AND� SOFTWARE� THAT� ARE� AVAILABLE�
FROM� MANUFACTURERS�� 8E� BELIEVE� IN� $%57� AND� WE�
THEREFORE� CONTINUE� TO� SUPPORT� THIS� EXCITING� PRODUCT��
:OU�WILL� ALWAYS� HAVE� A� SOURCE� OF� PRODUCT� FOR� YOUR�
$%57�FROM� */%*�
-�TO�3�
$%57�&NCORE�4$4*�$ONTROLLER���*NTERNAL�.OUNT� _�������
$%57�*NTERNAL�(ENLOCK� _������
#LACK�����4�$OLOUR�4TEREO�.ONITOR� _������
	8HEN�PURCHASED�WITH�$%57�.ULTI��.EDIA�1ACK
� _�������
$%57�3EMOTE�.OUSE� _�����
4CART�57�.ONITOR�-EAD� _�����
	INC�4TEREO�1HONO�-EAD

.EGACHIP����.B�6PGRADE�$HIP�3".�6PGRADE�
FOR�$%57� _������
$%57�5RACKBALL� _�����

*/%*� 13*$&

O������
�*&$�� !13� 0,#14�/"

*54�"/%�-&*463&
DANCED�.ILITARY�4YSTEMS� _�����
MEN�IN�.OTION� _�����
NNESS�%ISC�OF�3ECORDS� _�����
MALS�IN�.OTION� _�����
INOISSEUR�'INE�"RTS� _�����
ITS���7EGETABLES� _�����
ES�AND�4HRUBS� _�����
RDEN�1LANTS� _�����
OOR�1LANTS� _������
n6$"5*0/
L�4CHOOL���6NDER���S� _������
ONG�)ARD�%AY�AT�THE�3ANCH�_�����
LUN�FOR�#ARNEY� _�����
DERELLA� _�����
L�4CHOOL�FOR���TO��� _�����
I�4CHOOL�FOR� 0VER���S� _������
ATHER�)ITS�)ER�'IRST�)OME�3UN�_������
(���&NGLISH�AS�A��ND�-ANGUAGE_�����
ID�3UN� _�����

.UD�1UDDLE� _����

.Y�1AINT� _����
/ORTH�1OLAR�&XPEDITION� _����
1APER�#AG�1RINCESS� _�����
4CARY�1OEMS�FOR�3OTTEN�,IDS� _����
5ALE�OF�#ENJAMIN�#UNNY� _����
5ALE�OF�1ETER�3ABBIT� _����
5HOMAS�S�4NOWSUIT� _�����
.OVING�(IVES�.E�4TOMACH�"CHE_����
#ARNEY�#EAR�(OES�$AMPING� _����
"STERIX�&NGLISH�FOR�'RENCH��� _����
+APAN�8ORLD�	1"-
� _����
/"4"
�THE���TH�:EAR� _����
'RACTAL�6NIVERSE� _�����
&/5&35"*/.&/5
#ATTLECHESS� _����
#ATTLE�4TORM� _����
'RED�'ISH�	$%�1%�
� _�����
"LL�%OGS�GO�TO�)EAVEN�&LECTRIC�$RAYON�_����
6LTIMATE�#ASKETBALL� _����

$LASSIC�#OARD�(AMES�
%INOSAURS�FOR�)IRE�
)OUND�OF�THE�#ASKERVILLES�
1SYCHO�,ILLER�
4HERLOCK�)OLMES
�
$ONSULTING�%ETECTIVE�

4IM�$ITY
5RIVIAL�1URSUIT�	1"-

8RATH�OF�THE�%EMON�
5EAM�:ANKEE�
3AFFLES�
1REHISTORIK�
4NOOPY�	1"-

5OWN�WITH�/O�/AME�
-EMMINGS
&UROPEAN�4PACE�4IMULATOR�
'ANTASTIC�7OYAGE�
(LOBAL�$HAOS�
5URRICAN�*�
5URRICAN�**
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(UY�4PY�
$OVER�(IRL�1OKER�
-OGICAL�
1REY
$URSE�OF�3A�
4PACE�8ARS�
.64*$
.USIC�.AKER�
3EMIX
,ARAOKE�'UN�)ITS���
7OICEMASTER���.ICROPHONE�
7OICE�'9�
3&'&3&/$&
"MERICAN�)ERITAGE�%ICTIONARY� _������
$OMPLETE�8ORKS�OF�4HAKESPEARE�_������
*LLUSTRATED�)OLY�#IBLE� _�����
/EW�#ASIC�&LECTRONIC�$OOKBOOK_������
5IMETABLE�OF�#USINESS� _�����
5IMETABLE�OF�4CIENCE� _�����
8ORLD�7ISTA�"TLAS� _�����
%R��8ELLMAN� _�����
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"LL�ORDERS�RECEIVED�BY��PM�.ONDAY�TO�'RIDAY�ARE�
DESPATCHED�THAT�DAY�FOR�NEXT�WORKING�DAY�DELIVERY�
USING�OUR�NATIONAL�COURIER���4ECURICOR��	6,�
.AINLAND�ONLY
��4ATURDAY�DELIVERIES�ARE�AVAILABLE�AT�
A�SMALL�SURCHARGE�� *F�YOU�ARE�OUT�WHEN�WE�DELIVER
�A�
CARD�WILL�BE�LEFT�AT�YOUR�HOME�GIVING�YOU�A�CONTACT�
TELEPHONE�NUMBER�TO�ARRANGE�A�CONVENIENT�RE�DELIVd
ERY
%ELIVERY�QUERIES�CAN�BE�RESOLVED�IMMEDIATELY�
USING�OUR�ON���LINE�COMPUTER�
"LL�ORDERS�ARE�DESPATCHED�ON�A�NEXT�WORKING�DAY�
DELIVERY�BASIS��$HEQUE�ORDERS�ARE�DESPATCHED�
IMMEDIATELY�ON�CHEQUE�CLEARANCE
�USUALLY����WORKd
ING�DAYS�FROM�RECEIPT��"�DELIVERY�CHARGE�OF�_�����IS�
MADE�PER�ITEM�UNLESS�OTHERWISE�STATED�

8&�"-40�"$$&15�#�'�1�0��03%&34�
	%65:�'3&&
�$"33*"(&�$)"3(&�"5�6,�

1045"-�3"5&4�

"'5&3�4"-&4�"/%�
41&$*"-*45�4&37*$&

"LL�PRODUCTS�ARE�GUARANTEED�FOR����MONTHS��4OME�
PRODUCTS�CARRY�A����MONTHS�AT�HOME�SERVICE�REPAIR�
GUARANTEE�	WHERE�INDICATED
�� *N�THE�UNLIKELY�EVENT�
THAT�ANY�PRODUCT�PURCHASED�FROM�*/%*�ARRIVES�AT�
YOUR�HOME�FAULTY
�WE�WILL�COLLECT�FROM�YOUR�HOME�
AND�REPLACE�THE�PRODUCT�COMPLETELY�FREE�OF�CHARGE�

"4�1"35�0'�063�10-*$:�0'�$0/5*/6"-�130%6$5�
%&7&-01.&/5�"/%�3&'*/&.&/5
�8&�3&4&37&�5)*�

3*()5�50�$)"/(&�41&$*'*$"5*0/4�0'�
130%6$54�"%7&35*4&%��1-&"4&�$0/'*3.�
$633&/5�41&$*'*$"5*0/�"5�5)&�5*.&�0'�

03%&3*/(�

13*$&4�"3&�7"-*%�'03�.0/5)�0'�16#-*$"5*0/4�0F

%,4�1,�,/!"#
#:�1045��SIMPLY�FILL� IN�THE�COUPON�BELOW�
#:�1)0/&��PHONE�LINES�OPEN�����AM������PM�
.ON��'RI������AM������PM�4AT����WHERE�YOUR�CALL�WILL�
BE�ANSWERED�BY�ONE�OF�OUR�*/%*�SALES�TEAM��"FTER�
����PM�EACH�DAY�YOUR�CALL�WILL�BE�ANSWERED�BY�
ANSWERPHONE�� *F�YOU�WOULD�LIKE�TO�PLACE�AN�ORDER�
HAVE�ALL�THE�DETAILS�AT�HAND�INCLUDING�CREDIT�CARD���
5HE�MESSAGE�WILL�GUIDE�YOU�THROUGH�YOUR�ORDER�
"LL�OFFERS�SUBJECT�TO�AVAILABILITY��1RICES�CORRECT�AT�
TIME�OF�GOING�TO�PRESS��.AY�WE�SUGGEST�YOU�CALL�
BEFORE�ORDERING�

4&/%�:063�03%&3�50�
*/%*�%*3&$5�."*-�
��3*/(8":�*/%6453*"-�&45"5&
�
&"45&3/�"7&/6&

-*$)'*&-%
�
45"''4�84����4'�
1LEASE�SEND���� ������� �

 2����

1RICE������������������ �������������� 
��%ELIVERY

*�ENCLOSE�CHEQUE��10�FO R�_������������� �

OR�CHARGE�MY�"CCESS�7ISA�/O��������

&XPIRY�%ATE� *

4IGNATURE����������������� ���������������������������

4END�TO�/AME��

"DDRESS�����������������������������������������������

%AYTIME�5 E L����������������������������������������

1OSTCODE������������������������� ��������������������
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5HE�BOOK�6NDERSTANDING�*MAGINE
��� �IS�NOW�AVAILABLE�FROM�
"LTERNATIVE�*MAGE�

5HE�BOOK
�WRITTEN�BY�
4TEPHEN�8ORLEY�AND�PUBLISHED�BY�
"PHEX�1UBLISHING
�CONTAINS�A�
WEALTH�OF�HINTS�AND�TIPS�FOR�OWNd
ERS�OF�THE�POPULAR� *MAGINE�� ��%�
RENDERING�PACKAGE�� *T�IS�AVAILABLE�
FOR�_��
� INCLUDING�POSTAGE�AND�
PACKAGING
�FROM�"LTERNATIVE�
*MAGE�e������������

,-20�2-$/�!"�!"�)
0WNERS�OF�*/07"TRONICSjS�
%IRECTORY�0PUS
�A�PROGRAM�THAT�
VASTLY�IMPROVES�THE�USER�FRIENDLId
NESS�OF�THE�"MIGAjS�OPERATING�
SYSTEM
�CAN�OBTAIN�AN�UPGRADE�
TO�VERSION���FOR�_���

5HE�DEAL� IS�BEING�OFFERED�BY�
.ERIDIAN�4OFTWARE�%ISTRIBUTION��
5O�TAKE�ADVANTAGE�OF�IT
�USERS�
SHOULD�SEND�THE�COMPANY�THE�
MONEY�ALONG�WITH�THEIR�OLD�
%IRECTORY�0PUS�DISKS��/EW�FEAd
TURES�OF�0PUS���INCLUDE�SUPPORT�
FOR�THE�"("�CHIPSET�AND�
IMPROVED�RESOURCE�EFFICIENCY��
5HIS�IS�ACHIEVED�BY�LOADING�
FUNCTIONS�� �SUCH�AS�DISKCOPY
�
FORMAT�AND�PRINTTEXT�� �ONLY�WHEN�
THEY�ARE�REQUIRED��'OR�MORE�
INFORMATION�CONTACT�.ERIDIAN�
4OFTWARE�%ISTRIBUTION�ON�e�����
���������� */07"TRONICS�IS�ON�
e�������������������

012!&,��!3�+ "!
4TUDIO�1RINTER�4OFTWARE
�A�PACKd
AGE�THAT�ENHANCES�THE�OUTPUT�OF�
PRINTERS
�HAS�BEEN�UPDATED�TO �
OFFER�SUPPORT�FOR�)EWLETT��
1ACKARDjS�NEWLY�ANNOUNCED�
PRINTERS
� THE�%ESK+ET�����$
�
%ESK+ET����
�-ASER+ET��-�AND�
-ASER+ET��4*��5HE�SOFTWARE�SUPd
PORTS�THE�BUILT�IN�FEATURES�OF�
THESE�PRINTERES�� *T�OFFERS��� �����
BIT�COLOUR�ADJUSTMENT
�CUSTOM�
DITHER�ROUTINES
� INK�COMPENd
SATION�AND�1+-�SUPPORT�

"�FREE�UPDATE�GOES�OUT�TO�
EXISTING�OWNERS��4TUDIO�1RINTER�
4OFTWARE���� �COSTS�_������FROM�
+".�e�������������

�����-/& "�!/,-
*/%*�%IRECT�.AIL�ARE�NOW�SELLING�
"���S�AT�THE�PRICE�OF�_�������
EACH��$RAIG�4ADDINGTON
� */%*jS�
GENERAL�MANAGER
�SAYS�� k8E�HAD�
EXPECTED�TO�GET�DOWN�TO�THIS�
PRICE�BY�$HRISTMAS
� BUT�THIS� IS�A�
REAL�BONUS��5HERE�IS�NOW�A�REAL�
PRICE�DIFFERENCE�BETWEEN�THE�
"����AND�"������ �IT�MUST�BE�
THE�BEST�VALUE�FOR�MONEY�COMd
PUTER�ON�THE�MARKET�l

*/%*�e�������������

' U T U R E � # O O K S �
# O N A N Z A

'UTURE�1UBLISHING�	MAKERS�OF�"MIGA�
4HOPPER
� HAVE�SET�UP�A�NEW�BOOKS�
PUBLISHING�ARM
�AND�THE�FIRST�TWO�
TITLES�OFF�THE�PRESSES�ARE�FOR�"MIGA�
OWNERS�EVERYWHERE�

(ET�THE�.OST�OUT�O F�YOUR�"MIGA�
���� �IS�THE�THIRD�EDITION�OF�THE�BESTd
SELLER�FIRST�PUBLISHED� IN� ������5HE�
�����VERSION� HAS�BEEN� COMPLETELY�
REWRITTEN�TO� REFLECT�THE�EVER�CHANGING�
"MIGA�MARKET�� *T�FEATURES�THE�WORK�OF�
TEN�"MIGA�SPECIALISTS�	INCLUDING�MANY�
NAMES�FAMILIAR�TO� READERS�OF�THIS�
MAG

� AND� RUNS�TO�WELL�OVER�����
PAGES��5HE�COVER�PRICE�OF�_������
INCLUDES�TWO�DISKS�CONTAINING�TOP�1%�
APPLICATIONS�AND�UTILITIES�

4PECIFIC�SECTIONS�OF�THE� BOOK�
DEAL�WITH�GRAPHICS
�MUSIC
� DESKTOP�
PUBLISHING
� PROGRAMMING�ETC
�WITH�
BUYING�ADVICE� IN�EACH�ONE�� /EW�FOR�
����� IS�AN�EXTENSIVE�"MIGA%04����
��REFERENCE�SECTION�� #OOKS�&DITOR�
3OD�-AWTON�EXPLAINS�� k8E�WANT�TO�
PRODUCE�THE�DEFINITIVE�"MIGA�GUIDE�� *F

THAT�MEANS�BUMPING�UP�
THE�SIZE
�YEAR�AFTER�YEAR����
WELL
� SO�BE� IT�l

5HE� SECOND� BOOK� IS�
THE�"MIGA�'ORMAT�1OCKET�
8ORKBENCH���"MIGA%04�
3EFERENCE��5HE� IDEA�WAS�
TO�TAKE�THE�"MIGA%04�REFd
ERENCE�SECTION� FROM�THE�
(ET�THE�.OST���� BOOK�AND�
PUBLISH� IT�SEPARATELY�AS�
AN� INSTANTLY�ACCESSIBLE�
RING�BOUND�DESKTOP�REFERd
ENCE��"DDITIONAL�MATERIAL�
INCLUDES�SECTIONS�ON�
8ORKBENCH�COMMANDS
�
EVERYDAY�8ORKBENCH�
HOUSEKEEPING
� PREFERd
ENCES
�TOOLS
�
COMMODITIES�AND�UTILITIES�
-AWTON�SAYS� kTHE�ONLY�THING�WE�DIDNjT�
INCLUDE�WAS�"3EXX�� �THAT�DESERVES�A�
BOOK�OF�ITS�OWN��8ATCH�THIS�SPACE�l�
5HE�����PAGE�1OCKET�3EFERENCE�WILL�
SELL� FOR�_�����

#EST�SELLING�BOOK�(ET�THE�.OST�OUT�OF�YOUR�"MIGA�
HAS�BEEN�UPDATED�TO �RE FLECT�THE�BOOMING�MARKET�

0THER�TITLES� IN�THE�OFFING�ARE� 5HE�
"MIGA�4HOPPER�(UIDE� TO�".04�
1ROGRAMMING�AND�GUIDES�TO�DESKTOP�
PUBLISHING�AND�DESKTOP�VIDEO�� -OOK�
FOR�THESE�AND�OTHERS� IN�THE�AUTUMN�

! + 4 $ � 1 ( ! ! . - � ( , / 1 . 5 $ �
3 ' $ (1 � " 4 2 3 . , $ 1 � 2 $ 1 5 (" $
5HE�#LUE�3IBBON�4OUND8ORKS
�
MAKERS�OF�#ARS�� �1IPES
� HAVE�
APPOINTED�TWO�AUTHORISED�6,�DISTRIBd
UTORS�TO� IMPROVE�THEIR�RELATIONSHIP�
WITH�6,�CUSTOMERS�

5HE�COMPANY�PRESIDENT�.ELISSA�
+ORDAN�(REY�SAID�� k8EjRE�DISd
APPOINTED�TO� LEARN�THAT�CERTAIN�
DISTRIBUTORS� IN�THE�#RITISH�MARKETd
PLACE�ARE�DISSEMINATING� INACCURATE�
AND�MISLEADING�INFORMATION�ABOUT�OUR�
PRODUCTS�� *N�ADDITION
�CUSTOMERS�
HAVE�BEEN�UNABLE�TO�GET�THE�SUPPORT�
THEY�TRULY�DESERVE�

ii8E�WERE�AMAZED�TO�DISCOVER�
THAT�CERTAIN�6,�DISTRIBUTORS�ARE�PROd
VIDING�THEIR�CUSTOMERS�WITH� PIRATED
�
UNAUTHORISED�COPIES�OF�OUR�MOST�POPd
ULAR�PRODUCTS�� *T� IS�WITH�THIS� IN�MIND�
THAT�WE�ASK�ALL� USERS�AND� POTENTIAL�
PURCHASERS�OF�#LUE�3IBBON�PRODUCTS�
TO� LOOK�OUT�FOR�THE�FOLLOWING�� HANDd
WRITTEN�DISKS
� PREVIOUSLY� REGISTERED�
PRODUCTS�AND�ANYTHING�THAT�FAILS�TO�
MEET�#LUE�3IBBON�S�STANDARDS�OF�
EXCELLENCE�l�5HE�COMPANY�ADVISE

CUSTOMERS�WITH�ORDERS�FROM�
UNAUTHORISED�DISTRIBUTORS�TO�CONTACT�
THEIR�6,�$USTOMER�4UPPORT�LINE�
e��������������

5HE�TWO�DISTRIBUTORS�THAT�#LUE�
3IBBON� HAS�CHOSEN�TO�AUTHORISE�ARE�
.ERIDIAN�4OFTWARE�%ISTRIBUTION�e�����
���������AND�.ICRO�1"$&�6,�
e�������������

#LUE�3IBBON�HAVE�JUST�RELEASED�
VERSION�TWO�OF�THEIR�SEQUENCER�PACKd
AGE
�#ARS���1IPES�1ROFESSIONAL�� *TS�
ENHANCEMENTS� INCLUDE�THE�ABILITY�TO�
CONTROL� NON�MUSFEAL�EVENTS�FROM�
WITHIN�THE� PROGRAML�5HIS�FUNCTION� IS�
PERFORMED�BY�THE�.EDIA�.ADNESS�
1LAYER
�WHICH�CAN� SYNCHRONISE�TO�
4.15&
�"3EXX�AND�THE�SPECIAL� ACCESd
SORIES�THAT�SYNCHRONISE�#ARS���1IPES�
1ROFESSIONAL�TO�OTHER�PRODUCTS��8ITH�
THE� PACKAGE� IT�IS� NOW�POSSIBLE�TO�
DESIGN�MULTIMEDIA� PRESENTATIONS�THAT�
ARE� RUN�DIRECTLY�FROM�#ARS���1IPES�
1ROFESSIONAL��5HE�PACKAGE�COSTS�
_��������5HE�#LUE�3IBBON�
4OUND8ORKS�e�������������������

0 FFIC IA L�HARD�
D RIVE �UPGRADES
$ONTRARY�TO�WHAT�YOU�MAY�HAVE�
HEARD
�THERE� IS�MORE�THAN�ONE�COMd
PANY�OFFICIALLY�ABLE�TO�SUPPLY�HARD�
DRIVES�TO�"�����OWNERS�

4ILICA�4YSTEMS��"NDY�-EANING�
EXPLAINED�THAT�TWO�DISTRIBUTORS�TO�THE�
TRADE
�4ILICA�AND�;$-
� HAVE�BEEN�OFFId
CIALLY�APPOINTED�BY�$OMMODORE�TO�FIT�
HARD�DRIVES��5HEY�THEN� SELL�THESE�
MACHINES�ON�TO�HIGH� STREET�DEALERS
�
WHO�CAN�THEN�SELL� THE�MACHINES�WITH�
THEIR�WARRANTIES� INTACT�TO�END�USERS�

4AID�"NDY�-EANING�� k.OST�DEALERS�
IN�THE�6,�HAVE�THE�ABILITY�TO�SUPPLY�
"����S�WITH�A�HARD� DRIVE�FITTED�AND�
MAINTAIN�THE�$OMMODORE�WARRANTY�

k0NE�METHOD�OF�IDENTIFYING�AN�
OFFICIALLY�UPGRADED�"����� IS�TO� LOOK�
FOR�A�BRIGHT�STICKER�ON�THE�OUTSIDE�OF�
THE�BOX�� *F�YOU�SEE� IT�HAS�THIS�STICKER�
IT�IS�AN�OFFICIALLY�UPGRADED�SYSTEM�� *F�
IT�DOESNjT���� IT�MAY�NOT�BE�A� LEGAL�UNIT
�
AND� IT�MAY�NOT�HAVE�A�$OMMODORE�
ON�SITE�WARRANTY��

4ILICA�4YSTEMS� ��������
����
�ALSO�SUPPLY�OFFICIAL� HARD�DRIVE�
SYSTEMS�DIRECTLY�TO�THE�PUBLIC�

*QHPEPQ@A�KB�IQHPEIA@E=

1ANDORAjS�$%�� �FU LL�O F�SOUNDS
�
PICTURES�AND�MULTIMEDIA�DEMOS�

0PTONICA�HAVE� RELEASED�A�$%�FOR�THE�
SERIOUSLY�LOW�PRICE�OF�_�����

$ALLED�1ANDORAjS�$%
� THE�DISC� IS�
A�PROMOTIONAL� DEVICE�CONTAINING�A�
WEALTH�OF�MULTIMEDIA�MATERIAL�� *T�
INCLUDES��
���� ITEMS�OF�COLOUR�CLIP�
ART
� A� PHOTOGRAPH� LIBRARY
� A�TEXTURES�
AND�BACKGROUNDS� LIBRARY
� A�SOUND�
EFFECTS� LIBRARY�AND�A�JUKE�BOX�PROd
GRAM�� *N�ADDITION
� SAMPLE�VERSIONS�OF

SEVERAL�MULTIMEDIA�APPLICATIONS�ARE�
PRESENT�� */4*()5�� 5ECHNOLOGY
� .ILTON�
,EYNES�1OINT�0F�*NFORMATION�DEMO��
/UCLEAR�1OWER�5RAINING�DEMO�� 5HE�
'IVE�4ENSES�EDUCATIONAL� DEMO��-EARN�
5O�$OUNT�DEMO��.EGA�.ART�1OINT�0F�
4ALE�DEMO��AND�.EDIATOR
�0PTONICA�S�
FILE�MANAGEMENT�SOFTWARE�� 1ANDORAjS�
$%�COSTS�_�����FROM�0PTONICA�
e�������������

� �
".*("�4)011&3�n �*446&����n �+6-:�����
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5HE�"MIGA�IS�ALIVE�AND�KICKd
ING��5HIS�YEARjS�"MIGA�
'ORMAT�-IVE�4HOW�CERTAINLY�
DEMONSTRATED�THAT�� -IKE�

THE�'UTURE�&NTERTAINMENT�4HOW�
BEFORE�IT
� IT �GAVE�YOU�THE�CHANCE�TO�
MEET�THE�TEAMS�WHO�MAKE�YOUR�
FAVOURITE�MAGAZINES�AND�HAVE�SOME�
INPUT�AS�TO�THEIR�FUTURE�DIRECTION�

0NE�OF�THE�SHOWjS�MAIN� ATTRACd
TIONS
� QUITE� APART�FROM�THE�
OPPORTUNITY�TO�PLAY�GAMES�FOR�PRIZES�
OR�SEE�NEW�PRODUCTS�AND�BUY�OTHERS�
AT�DISCOUNTED�PRICES
�WAS�THE�SERIES�
OF�SEMINARS� RUN�BY�"MIGA�'ORMAT�AND�
OURSELVES�� 1EOPLE�FLOCKED�TO�THE�
4OUND���7ISION�STAND�TO�WATCH� AS�
STATE�OF�THE�ART�HARDWARE�AND� SOFTd
WARE�WERE� PUT�THROUGH�THEIR�PACES�BY�
EXPERTS� 	INCLUDING�OUR�VERY�OWN�(ARY�
8HITELEY
� IN�THE�FIELDS�OF�VIDEO
�GRAPHd
ICS�AND�MUSIC��"NOTHER�HIT�WAS�THE�
"MIGA�"NSWERS�SEMINAR
�WHICH�
ATTRACTED�A�WHOLE�HOST�OF�PEOPLE�
EAGER�FOR�KNOWLEDGE��0UR�THANKS�TO�
+EFF�8ALKER
�+OLYON�3ALPH�AND�(US�
$HANDLER
�WHO�MADE�UP�THE�
REDOUBTABLE�"NSWERS� PANEL�

5HE�SHOW�PLAYED�HOST�TO�OVER����
DIFFERENT�EXHIBITORS�� �FAR�TOO�MANY�TO

MENTION� INDIVIDUALLY��8HAT�FOLLOWS� IS�
A�SELECTION�FROM�THOSE�DISPLAYING�THE�
MOST�EXCITING�PRODUCTS�

1OWER�$OMPUTING�HAD�A�NUMBER�
OF�NEW�THINGS�ON�THEIR�STAND�� 'IRST�
AND� FOREMOST�WAS�THE� *$%�ACCELERA�

1EOPLE�CROWDED�TO �HEAR�WHAT�DODGY�LOOKING�INDIVIDUALS�
SUCH�AS� THESE�HAD�TO �SAY�ABOUT�THE�STATE�O F�THE�"MIGA�

TOR�FOR�THE�"������$ALLED�THE� 7IPER�
����
� IT�COMES�WITH�A�������	EITHER�
&$�CLOCKED�AT���.)Z�OR�FULL�VERSION�
CLOCKED�AT���.)Z

� SPACE�FOR�
MEMORY�EXPANSION�AND�A�MATHS�COd
PROCESSOR
� AND�A�%IRECT�.EMORY�
"CCESS� PORT�FOR�THE�ADDITION�OF�
FURTHER�PERIPHERALS�SUCH�AS�4$4*�
ADAPTORS�� 6,�PRICES�HAVE�YET�TO�BE

FINALISED�
1OWERjS�OTHER�

MAIN�PRODUCT�WAS�
THE�9-�FLOPPY�DRIVE
�
A� HIGH�DENSITY�DRIVE�
THAT�WILL� FIT�UP�TO�
����.B�OF�INFORd
MATION�ON�A�SINGLE�
DISK
� ALTHOUGH� IT�

RETAINS�COMPATIBLITY�WITH� STANDARD�
���,�"MIGA�DISKS�� 5HE�9-�����.B�
DRIVE�COSTS�_�������FROM�1OWER�
$OMPUTING�e�������������

.ORE�THAN�A�FEW�PEOPLE�GATHERED�
AROUND�%IGITA� *NTERNATIONALjS� STAND
�

WHERE�THE�COMPANY�
WERE�GIVING�SEMINARS�
ABOUT�THEIR�
8ORDWORTH�WORD�
PROCESSOR��"T�THE�
SHOW�%IGITA�
LAUNCHED�A�NUMBER�
OF�RELATED�PRODUCTS��
THE�SECOND� ISSUE�OF�
THEIR�FREE�8ORDWORTH�
NEWSLETTER
�WHICH�
GOES�OUT�TO�ALL� REGISd
TERED�USERS
� AND�FIVE�
MORE�VOLUMES�OF�CLIP�
ART�� �$ARTOONS
� .ORE�

$ARTOONS
� 4PORTS
� 4CIENCE�"ND�
/ATURE
� AND�(EOGRAPHY�"ND� ��
5RANSPORT
�EACH�COSTING�_�������
%IGITA�SHOWED�FOR�THE�FIRST�TIME�THEIR�
THREE�PACKS�OF�"GFA�$OMPU(RAPHIC�
'ONTS��1RIDE�"ND�1RESENTATION�CONd
TAINS����FONTS� AND�COSTS�_�����

5HE�$LASSIC�$OLLECTION�CONTAINS����
FONTS�FOR�_������AND� 5HE�3EFERENCE

-IBRARY�CONTAINS����FONTS�FOR�_�������
5HE�COMPANY�ALSO� LAUNCHED� A�NEW�
VERSION�OF�8ORDWORTH
� TO� BE�BUNDLED�
FREE�WITH�1ANASONIC�PRINTERS
�WHICH�
PROVIDES�EXTENDED�SUPPORT�FOR�THEIR�
INTERNAL� PRINTER�FONTS�� %IGITA�
*NTERNATIONAL� O �������������

5HESE�PRINTERS�WERE�ON� SALE� AT�
THE� */%*� %IRECT�.AIL� STAND
� ALONG�WITH�
THE�.����9"�ACCELERATOR�FROM�
.ICROBOTICS��$LOCKED�AT�EITHER����OR�
��.)Z
� THE�.����9"�CONTAINS�A�
������PROCESSOR�AND� SPACE�FOR�UP�
TO����.B�OF����BIT�WIDE�3".�� 1RICES�
START�AT�_�������AND�_�������FOR�
THE���.)Z�AND���.)Z�VERSIONS�
RESPECTIVELY�� */%*� %IRECT�.AIL� c ������
�������

"MERICAN�BASED�COMPANY�
*/07"TRONICS
�WHO� HAVE�JUST�OPENED�
AN�OFFICE� IN�THE�6,
�WERE�THERE�TO�
SHOW�OFF�THE� LATEST�VERSIONS�OF�
$AN�%O�AND� %IRECTORY�0164�� $AN%O�S�
LATEST�ENHANCEMENTS� INCLUDE�4CRIPT�
#OOKMARKING
� #UG�#ASHER
� SUPPORT�
FOR�THE������
� IMPROVED�ON�LINE�HELP�
AND�MORE�EFFICIENT�MEMORY�MANAGEd
MENT�� *T�COSTS�_��������%IRECTORY�
0164��� IS� NOW�"("�COMPATIBLE
�HAS�
INCREASED�SUPPORT�FOR�GRAPHIC�AND�
SOUND�FILES�AND�OFFERS�A�'ONT�7IEW�
FACILITY�WHICH� PRINTS�OUT�AN�ENTIRE�
ALPHABET�IN�ANY�SELECTED�FONT��5HE�
PROGRAM� IS�EXTENSIVELY�CONFIGURABLE�
BY�THE� USER�� *T�COSTS�_������FROM�
*/07"TRONICS�e�������������

4O�� �A�SMASHING�SHOW��8Ej LL�SEE�
YOU�AT�THE�NEXT�'UTURE�&NTERTAINMENT�
4HOW�IN�/OVEMBER�� $%

0#�1-�)(� ."�� 0#.�&#.3�) �0#��)
5HERE�WAS�MUCH�ON�DISPLAY�TO�DELIGHT�BOTH� THE�
VIDEO�ENTHUSIAST�AND�PROFESSIONAL
� TESTIFYING�TO�
THE�"MIGA�S�CONTINUED�SUCCESS� IN�THIS�FIELD�

5HE�SHOW�PLAYED�HOST�TO�THREE�NEW�ENTRANTS�
TO�THE�HIGH�QUALITY�DISPLAY�DEVICE�MARKET��5WO�OF�
THESE�WERE�ON�THE�"MIGA�$ENTRE�4COTLAND�STAND��
3ETINA�AND�)ARLEQUIN�1LUS�� 3ETINA�IS�A� LOW�COST�
BOARD
� AND�FULL�DETAILS�APPEAR�ON�PAGE���
�WHERE�
IT�IS�REVIEWED��

5HE�)ARLEQUIN�1LUS
�DESIGNED� BY�9I�
&LECTRONICS
� HAS�A�;ORRO� **�CONNECTOR�AND�OFFERS�A�
MAXIMUM�OF������MILLION�COLOURS�

"MONG�THE�BOARD�S�MANY�ENHANCEMENTS� IS�AN�
IMPROVEMENT�IN� ITS�DISPLAY�QUALITY
�MAKING�IT�
IDEALLY�SUITED�TO�BROADCAST�WORK��"N� INTERNAL�GENd
LOCK�MEANS�THE�DISPLAY�CAN�BE�SYNCHRONISED�WITH�
EXTERNAL�VIDEO�SIGNALS�� /EW����BIT�AND���BIT�COLOUR�
MODES�ARE�PROVIDED
�ALONG�WITH� PALETTE�MAPPING�

"���BIT�OVERLAY�IMAGE�CAN�ALSO�BE�ADDED��5WO�NEW�
HORIZONTAL� SCREEN� RESOLUTIONS�ARE�PROVIDED�� ����
AND�����PIXELS�� *T�IS�AVAILABLE�WITH� �.B�	FOR�
_�
���
�AND��.B�	FOR�_�
���
�OF�3".
� FOR�SINGLE�
AND�DOUBLE�BUFFERED�FRAMES� RESPECTIVELY��"MIGA�
$ENTRE�4COTLAND�e�������������

)I2�HAD�ON�SHOW�THE�NEW�:$�VERSION�OF�
"7IDEO
� A�DISPLAY�CARD�THAT�CAN�ACT�AS�A� ���BIT�OR�
���BIT�DISPLAY�WITH�DOUBLE�BUFFERING��"LL�"MIGA� RESd
OLUTIONS
� UP�TO����X����PIXELS
� ARE�SUPPORTED�
5HE�BOARD�HAS�GENLOCKING�FACILITIES�AND�AN� IN�BUILT�
���BIT�DIGITISER��"7IDEO�COSTS�_����FROM�)I2�
e��������������

3OMBOjS�WAS�THE�STAND�TO�VISIT�FOR�DIGITISING��
"S�WELL� AS�THEIR�7*%L�"MIGA��� �PACKAGE
� BOASTING�
UPDATED�SOFTWARE
�THEY�WERE�DEMONSTRATING�7*%*�
"MIGA����	35

�WHICH�CAN�DIGITISE����BIT�IMAGES� IN�
REAL�TIME
� AND�THEIR�LATEST�BABY
�THE� 7*%*�"MIGA���

	35

�WHICH�CAN�GRAB�FRAMES�FROM�MOVING�VIDEO�IN�
FULL� ���BIT
� �����MILLION�COLOUR�GLORY�� -IKE�THE�OTHER�
7%*S
� IT�SUPPORTS�"("�SCREEN�MODES
� PROVIDES�
CONTROLS�FOR�ANIMATION�AND�HAS�A�NUMBER�OF�IMAGE�
PROCESSING�EFFECTS�AT�ITS�DISPOSAL�� *T�SUPPORTS�A�
NUMBER�OF�IMAGE�FILE�FORMATS
� INCLUDING�ONES�FOR�
1$S�AND�.ACS�� 7*%*�"MIGA��� �	_��

� 7*%*�"MIGA�
���	35
�	_���
�AND� 7*%*�"MIGA����	35
�	_���
�ARE�
AVAILABLE�FROM�3OMBO�c �������������

7�*�WERE�DEMONSTRATING�7IDEO1ILOT�7����� *T�
ENABLES�THE�"MIGA�TO�FULLY�CONTROL
� BY�MEANS�OF�
SCRIPTS
� THE�MIXING�OF�VIDEO�SIGNALS�FROM�THREE�
VIDEO�SOURCES�ON�TO�A�FURTHER�VIDEO�DECK��"UDIO�
DUBS�AND�PREVIEWS�ARE�POSSIBLE
� AS�ARE�SPECIAL�
EFFECTS�SUCH�AS�STILLS
� SLOW�MOTION�AND�ACCELERATE��
"N�"MIGA�TITLER�IS� INCLUDED�AS�PART�OF�THE�PACKAGE��
5HE�COST�OF�THE�BASIC� UNIT�IS�_�
����� UPGRADES�
COST�_�����$ALL�7�*�c ����������������

".*("�4)011&3�n �*446&����n �+6-:������ > � +
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5HE�LATEST�SOLUTION�TO�THE�PROBd
LEM�OF�SITTING�TOO�CLOSE�TO�YOUR�
SCREEN�COMES�FROM�#LUE�"LPHA�
&LECTRONICS�

5HE�COMPANY�HAS�DESIGNED�A�
DEVICE�THAT�ENABLES�JOYSTICK�
WIELDERS�TO �SIT�UP�TO�FIVE�METRES�
AWAY�FROM�THEIR�COMPUTERS��5HE�
#LUE�"LPHA�3EMOTE�CONSISTS�OF�A�
TRANSMITTER�AND�A�RECEIVER��5HE�
RECEIVER�ATTACHES�TO�THE�COMd
PUTERjS�JOYSTICK�PORT
�FROM�WHICH�
I T �TAKES� ITS�POWER��"NY�NINE�PIN�
JOYSTICK�CAN�THEN�BE�PLUGGED�
INTO�THE�TRANSMITTER�

5HE�#LUE�"LPHA�3EMOTE�
COSTS�_������	PLUS�_��POSTAGE�
AND�PACKING
�FROM�#LUE�"LPHA�
3EMOTE�e�������������� *T� IS�
ALSO�BEING�DISTRIBUTED�BY�'RED�
1UBLISHING�g ��������������

)"�/+�4&1%�3&!",
5HE�#URGESS�7IDEO�(ROUP�IS�SELLd
ING�A� RANGE�OF�INSTRUCTIONAL�VIDEO�
TAPES�ENTITLED�THE�"MIGA�7IDEO�
$OLLECTION�

5HE�TAPES�DEAL�WITH�SPECIFIC�
"MIGA�SOFTWARE�PACKAGES�AND�
TECHNIQUES
�AIMING�TO�HELP�THE�
USER�GET�MORE�OUT�OF�HIS�OR�HER�
SET�UP��1RICES�FOR�THE�TAPES�
RANGE�BETWEEN�_�����AND�
_�������$URRENTLY�THERE�ARE����
TITLES
� INCLUDING�"MIGA�1RIMER
�
"NIMATION�7OL�� *
�"MIGA�(RAPHICS�
7OL�� *
�)OW�5O�"NIMATE
�
"NIMATION����
� 5HE�%ELUXE�1AINT�
*7�7IDEO�(UIDE
� 5HE�.AGIC�0F�
.USIC�"ND�.*%*
�"UDIO�
1RODUCTION�'OR�5HE�"MIGA
�
%ESKTOP�7IDEO�7OL�� *
�)OT�3OD�
:OUR�"MIGA�AND� 5HE�"MIGA�
4ERVICE�"ND�3EPAIR�7IDEO�

5HE�#URGESS�7IDEO�(ROUP�
e�������������

������0-""!��,,01
.ICROBOTICSj� ACCELERATOR�FOR�THE�
"����� IS�TO�BE�MARKETED�BY� */%*�
%IRECT�.AIL�

5HE�.����9"�CONSISTS�OF�A�
������PROCESSOR�ALONG�WITH�
SPACE�FOR�THE�ADDITION�OF�MEMORY�
AND�A�������OR�������MATHS�COd
PROCESSOR��6P�TO����.B�OF�
���BIT�WIDE�MEMORY�CAN�BE�
ADDED�TO�THE�BOARD�USING�4*..S�

5HE�BOARD� IS�AVAILABLE�IN�TWO�
BASIC�CONFIGURATIONS��ONE�
CLOCKED�AT���.)Z�AND�STARTING�
AT�_���
�AND�THE�OTHER�STARTING�
AT�_��.)Z�FOR�_�����5HESE�
PRICES�ARE�FOR�BOARDS�WITHOUT�
MEMORY��EACH�ADDITIONAL��.B�
WILL�COST�YOU�_����

'OR�MORE� INFORMATION�CONTACT�
*/%*�%IRECT�.AIL�c ������
�������

*,/"� ,+1/,)�#,/
0&*-�1& ��20"/0
0PTONICA�HAVE�ANNOUNCED�THE� LATEST�
VERSION�OF�THEIR�SINGLE�FRAME�VIDEO�
RENDERING�SYSTEM
�4IMPATICA�

4IMPATICA
�ORIGINALLY�REVIEWED� IN�
ISSUE���OF�"MIGA�4HOPPER
� ENABLES�
THE�VIDEO�PROFESSIONAL�TO�ACHIEVE�
COMPLETE�CONTROL� OVER�VIDEO�HARDWARE�
BY�MEANS�OF�THE�"MIGA�� #Y�DIRECTLY

E�*3*�=� H S � �
P FRP R IS G W � I �

�n8

8ITH�4IMPATICA�YOU�CAN�FU LLY�AUTOMATE�THE�RENDERING�O F�
ANIMATIONS�TO �YOUR�VIDEOTAPE�DECK�

CONTROLLING�THE�VIDEO� RECORDER�IT�AUTOd
MATES�THE�PROCESS�OF�RECORDING�
FRAMES�OF�ANIMATION�TO�TAPE�AS�THEY�
ARE� RENDERED�ON�THE�"MIGA�

7ERSION���OF�4IMPATICA�NOW�SUPd
PORTS�"("�GRAPHIC�MODES
� BOTH�����
AND�)".���COLOURS��5HIS�MEANS�THAT�
IT�CAN�NOW�HANDLE�ALL�"MIGA�GRAPHICS�
MODES
� AS�WELL� AS�FULL� ���BIT�

4IMPATICA�� �ALSO� INTRODUCES�A�����
BIT� ROTOSCOPING�FEATURE
�WHEREBY�
SEQUENCES�OF�VIDEO�FRAMES�CAN�BE�
ACCURATELY�DIGITISED
�MODIFIED� BY�THIRD�
PARTY�PACKAGES�AND�SUBSEQUENTLY�REd
RENDERED�TO�TAPE��5HE�COMPANY�
CLAIMS�THAT�EFFECTS�SUCH�AS�THOSE�
USED� IN� 5ERMINATOR���AND�3OGER

6(#$
" 11( &$�
/1(-3$1�+ 4-"'$#
$ANON�HAVE�ANNOUNCED�THE�#+����
�A�
#UBBLE�+ET�PRINTER�CAPABLE�OF�
HANDLING�SHEETS�OF�"��PAPER�

"��PAPER�CAN�BE�USED� IN� PORTRAIT�
FORMAT�WHEREAS�"��PAPER�CAN�BE�USED�
IN� BOTH� PORTRAIT�AND� LANDSCAPE�FORd
MATS��1RINTING�RESOLUTION� IS�����DOTS�
PER�INCH
� AT�NEAR�LASER�QUALITY�

5HE�#+�����HAS�A� REDUCTION�
FEATURE�WHICH�CAN�BE�ACCESSED�FROM�
ITS�FRONT�PANEL
�COMPRESSING�DATA� IN�A�
WIDE�CARRIAGE�FORMAT�TO�"�� LANDSCAPE�
PAPER��5HE�PRINTER�WILL� ALSO�ACCEPT�
ENVELOPES�AND�OVERHEAD�TRANSPARENCY�
FILM�� *T�COMES�WITH�EIGHT�RESIDENT�TYPEd
FACES�AND�TWO�EMULATION�MODES�� *T�
PLUGS� INTO�THE�COMPUTER�S� PARALLEL�
PORT�

5HE�#+�����SELLS�FOR�A� RECOMd
MENDED� RETAIL� PRICE�OF�_�������
$ANON�e�������������

3ABBIT�ARE�NOW�POSSIBLE��4IMPATICA���
COSTS�_�����UPGRADES�ARE�AVAILABLE�
FOR�_������

0PTONICA� HAVE�ALSO� RELEASED� A�
BRAND�NEW�PRODUCT�THAT�CAN�BE�USED�
IN�CONJUNCTION�WITH�4IMPATICA�S�HARDd
WARE�� 7%-
�OR�7IDEO�5IME�LAPSE
�
ENABLES�THE�USER�TO�CREATE�TIMELAPSE�

AND�STOP�MOTION�
SEQUENCES�AT�THE�
PRESS�OF�A�BUTTON�

'EATURES� INCLUDE�
A� POINT�AND�CLICK�
INTERFACE
� ON�LINE�
HELP
�"3EXX�SUPPORT
�
AND�AN�ON�SCREEN�
VIDEO�DECK�WITH�
%YNAMIC�.OTION�
$ONTROL��:OU�CAN�START�

A�SEQUENCE�VIA�TIMER�OR�MANUALLY�AND�
STOP� IT�BY�RENDERTIME
� TIMER
� DURATION
�
TIMECODE�OR�FRAMES� RECORDED��:OU�
CAN�TRIGGER�CONTROLS�VIA�TIMER
� FREd
QUENCY
� PERIOD
� KEYBOARD
� BUTTON
�
"3EXX�AND�HARDWARE
� AND�EXCLUDE�
TIME�PERIODS�ON�A�PER�DAY�BASIS
� AND�
RECORD�FORWARD�OR�BACKWARDS�� 6SING�
THE�HARDWARE�TRIGGER�FEATURE�YOU�CAN�
SET�THE�SYSTEM�UP�TO� RECORD�WHEN�AN�
EXTERNAL� EVENT�OCCURS�� �MOTION
� HEAT
�
LIGHT�OR�SOUND
�FOR�INSTANCE�

7%-�COSTS�_����� *F�YOU�ALREADY�
OWN�4IMPATICA
� AND�THEREFORE�THE�NECd
ESSARY�HARDWARE
�YOU�CAN�BUY�THE�
SOFTWARE�FOR�_����
0PTONICA�W��������������

�FDG@C<I� =FI�
�')-� *IF�
E<8IJ� C8LE:?
0WNERS�OF�".04�1ROFESSIONAL�HOLDd
ING�THEIR�BREATH�FOR�THE�ARRIVAL�OF�A�
COMPILER�CAN�FINALLY�RELAX��&UROPRESS�
4OFTWARE�ARE�ABOUT�TO�RELEASE�ONE�

5HE�".04�1ROFESSIONAL�$OMPILER�
WILL�WORK�WITH�ALL�THREE�VERSIONS�OF�THE�
LANGUAGE�� �".04
� &ASY�".04�AND�
".04�1ROFESSIONAL��0BVIOUSLY
�THE�
".04�1ROFESSIONAL�INTERPRETER�PACKd
AGE�WILL�BE�NEEDED�TO�TAKE�FULL�
ADVANTAGE�OF�THE�COMPILERjS�COMd
MAND� SET�� *T� IS�ALSO�CLAIMED�THAT�THE�
COMPILER�WILL� PRODUCE�FASTER�CODE�
FROM�STANDARD�".04�PROGRAMS�THAN�
IS�CURRENTLY�PRODUCED�BY�THE�EARLIER�
".04�$OMPILER�

*N� ADDITION�TO�COMPILING�CODE�
	WHICH�MAKES� IT�RUN�MUCH�FASTER�AND�
INDEPENDENTLY�OF�YOUR�".04�INTERd
PRETER
�THE�PACKAGE�UPGRADES�".04�
1ROFESSIONAL�TO�GIVE�FULL�"("�SUPPORT
�
MEANING�THAT�UP�TO�����COLOURS�CAN�
BE�USED�ON�SCREEN�AT�ONCE��$OMPILED�
PROGRAMS�ARE�COMPRESSED�BY�UP�TO�
�����"S�WELL� AS� INDIVIDUAL� PROGRAMS
�
BATCHES�OF�PROGRAMS�MAY�ALSO�BE�
SELECTED�FOR�COMPILATION��"4$**�FILES�
FORM�ACCEPTABLE� INPUT�FOR�THE�COMd
PILER
� SO�A�PROGRAMMER�MAY�USE�A�
FAVOURED�EDITOR�RATHER�THAN�ONE�SUPd
PLIED�WITH�THE�".04�PACKAGE�

5HE�".04�1ROFESSIONAL�$OMPILER�
IS�DUE�FOR�RELEASE� IN�MID�+UNE
� AND�
WILL� COST�_������FROM� &UROPRESS�
4OFTWARE�e�������������

5",&�:063�130(3".4�50�#*54
)ELIOS�4OFTWARE�ARE�DISTRIBUTING�
3ESOURCE
�A�PACKAGE�WHICH�THE�
COMPANY�CLAIMS�TO�BE�THE�MOST�
POWERFUL�DISASSEMBLER�AVAILABLE�FOR�
ANY�COMPUTER�

1UBLISHED� BY�64�FIRM�5HE�1UZZLE�
'ACTORY
�3ESOURCE�DISASSEMBLES�PROd
GRAMS� INTO� LABELLED� AND�FORMATTED

SOURCE�CODE�� *T�COMES�WITH�AN� IN�BUILT�
UNDERSTANDING�OF�THE�"MIGAjS�OPERATd
ING�SYSTEM�

)ELIOS� ARE�OFFERING�FULL�TECHNICAL�
SUPPORT�FOR�THE�PRODUCT
�WHICH� IS�
AVAILABLE�FOR�THE�FIRST�TIME� IN�THE�6,�

3ESOURCE�COSTS�_����FROM�
)ELIOS�4OFTWARE�c �������������

1 K K H E J C � Q L � B K N � D = N @ � @ E O G � N A L = E N O
$ENTRAL�$OAST�4OFTWARE�HAVE�
ANNOUNCED�THE�LATEST�VERSION�OF�
THEIR�HARD�DISK�UTILITIES�PACKAGE
�
2UARTERBACK�5OOLS�%ELUXE�

*TS�STANDARD�FEATURES
� SUCH�AS�
FILE�UNDELETE
�DISK�REORGINISATION�AND�
USER�INTERFACE
� HAVE�ALL�BEEN�
IMPROVED�� .ANY�NEW�FEATURES�HAVE�
BEEN�ADDED
� INCLUDING�DISK�RECOVERY
�
AN�ADVANCED�DISK�SECTOR�EDITOR
�
8ORKBENCH���AND���SUPPORT
� AND�
"3EXX�SUPPORT�

"�SUITE�OF�COMPLEMENTARY�PROd
GRAMS� IS�ALSO�PROVIDED
� INCLUDING�
-OCATOR
�WHICH�FINDS�FILES
�3EPLICATOR
�
'ILE�AND�%ISK�&RASER
�WHICH�PERMAd
NENTLY�REMOVE�INFORMATION
�&NCRYPTOR
�
,EYSTROKE�'INDER�AND�4YSTEM�.OVER�

2UARTERBACK�5OOLS�%ELUXE�IS�PROd
DUCED�BY�$ENTRAL�$OAST�4OFTWARE
� �������������������AND�SOLD� IN�
THE�6,�BY�.ICRO1"$&�e������
��������"�6,�PRICE�HAS�YET�TO�FIXED
�
BUT�THE�PROJECTED�64�PRICE� IS������

6E�-�EU� @E=FID8K@FE�D 8B<J� @EIF8;J
.ULTIMEDIA�DEVELOPMENT�COMPANY�
4CALA�HAVE�BEEN�SELLING�"MIGAS� INTO�
THE�SORT�OF�BIG�BUSINESS�GENERALLY�
BELIEVED�TO�BUY�NOTHING�BUT�1$S�

4CALAjS� *NFO$HANNEL�*$����SYSd
TEM
� BASED� AROUND�AN�"����
�CAN�
SCHEDULE
�TRANSMIT�AND�UPDATE�MUTI�

MEDIA� INFORMATION�TO�AN�UNLIMITED�
NUMBER�OF�57�SCREENS�

$OMPANIES�WHO�USE�4CALA�
INCLUDE�� &SSO
� 'ORD
� &RICSSON�
5ELECOM
� /ISSAN
�"MERICAN�"IRLINES
�
$OLGATE�1ALMOLIVE
�4HELL� AND�THE�'#*�

4CALA�6,�e�������������

-/& &+$� ,//" 1&,+
4OFTWARE�%EMON�S�ADVERTISEMENT� IN�
THIS�MAGAZINE�CONTAINS�THE�WRONG�
PRICE� INFORMATION�FOR�THEIR�"��������
HARD�DRIVE�SYSTEMS��5HE�CORRECT�PRICES�
ARE����.B�FOR�_���
� ���.B�FOR�_���
�
���.B�FOR�_�
���
����.B�FOR�_������
AND����.B�FOR�_�
����
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*F�YOU�WANT�TO�TAKE�A�CLOSER�LOOK�AT�THE�NEW�8ORDWORTH�CALL������������
�
OR�WRITE�TO�%IGITA
�'3&&1045
�&XMOUTH�&9���:;�&/(-"/%
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%IGITA�*NTERNATIONAL�-IMITED� #LACK�)ORSE�)OUSE� &XMOUTH� &9�� �+-� &NGLAND� 5ELEPHONE������������� 'ACSIMILE������������
� �" �MEMBER�O F�THE�%IGITA�GROUP�� � 
 � �

%IGITA
� THE�%IGITA� LOGO
� AND�8ORDWORTH� ARE� REGISTERED� TRADEMARKS�O F�%IGITA� )OLDINGS� -TD�� 4CALABLE� TYPE�OUTLINES� ARE� LICENSED� FROM�"GFA� %IVISION� O F�.ILES� *NC�� "GFA� IS� A� REGISTERED� TRADEMARK� O F�"GFA�(EVAERT
� "( � *NTELLIFONT� IS� A� REGISTERED� TRADEMARK�O F�.ILES
� *NC�% IG ITA�
)OLDINQS� -TD�ACKNOWLEDGES�THAT�ALL� REGISTERED�AND� OTHER�TRADEMARKS� USED� IN� THE� TEXT�OF�THIS�ADVERT�ARE� THE�PROPERTIES� O F�THEIR�RESPCTIVE�COMPANIES��8HILST�EVERY�CARE� HAS� BEEN�TAKEN� TO�ENSURE�THAT�THE� INFORMATION� PROVIDED� IN� THIS�ADVERT� IS�ACCURATE
� %IGITA�)OLDINGS�-TD�CANNOT

BE�HELD� LIABLE�FOR�ANY�ERRORS�O R�OMISSIONS�THAT�MAY�HAVE�OCCURRED�� 4OLD�SUBJECT�TO�STANDARD�CONDITIONS�O F�SALE�� &�AND�0&�
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5 HERE�CANjT �BE�MANY�THINGS�
WORSE�THAN�BEING�ON�THE�
BACK�OF�A�BUCKING�BULL�AND�
HAVING�THE� ROPE�BREAK��

5HATjS�WHAT�IT�MUST�HAVE�FELT� LIKE�
LAST�MONTH�TO�HAVE�BEEN�AN�
"MERICAN�$OMMODORE�"MIGA�DEALER�
IN�THE�MIDST�OF�THE�MAELSTROM�OF�
RUMOURS�THAT�WERE�FLYING�ABOUT�

'IRST
�$OMMODORE�"MERICA�
SACKED�THEIR�ENTIRE�SALES�FORCE��5HEN�
THEY�CLOSED�EVERY�SINGLE�ONE�OF�THEIR�
SALES�OFFICES� IN�THE�64"��5HEN
�
WITHOUT�A�WORD�OF�COMFORT�TO�THEIR�
FAITHFUL�DEALERS
�$OMMODORE�SAT�
SMUGLY�BACK�AND�SAID� NOTHING�AS�THE�
RUMOUR�CIRCULATED�THAT� k$OMMODORE�
ARE�WITHDRAWING�FROM�THE�64l�AND�
�/EW5EK�ARE�TAKING�OVER�64�
MARKETING�OPERATIONS�l

8HEN�THE�DUST�CLEARED� AND�THE�
ORGANISATION� BEGAN�ANSWERING�
QUESTIONS�AGAIN
� THE�ANSWERS� LEFT�AS�
MUCH�APPREHENSION� AS�THE� RUMOURS�

#"�/��+!�),�1%&+$
"�SPOKESMAN� FOR�$OMMODORE�
COMMENTED�THAT�� k"LL� SALES�OF�"MIGA�
PRODUCTS�HAVE�BEEN�CONSOLIDATED�
INTO�A�DISTRIBUTOR�NETWORK
� ELIMINATING�
THE�NEED�FOR�OUTSIDE� SALES�
REPRESENTATIVES�l�8HEN�ASKED�ABOUT�
THE�/EW5EK�RUMOUR
� THE�SPOKESMAN�
SIMPLY�SAID�� k$OMMODORE�AND�
/EW5EK�ARE�ENTERING� INTO�A�JOINT�
PROMOTIONAL�EFFORT�CONCERNING�THE�
"�����AND�THE�"�����5OASTER�l

*T�SEEMS�AS�THOUGH� IT� IS� ACTUALLY�
EASIER�TO�GET�GOLD�FROM�,ING�5UTjS�
TOMB�THAN� IT�IS�TO�GET�A�CANDID�
STATEMENT�FROM�$OMMODORE�64"�
*TjS�CLEAR� IN� A�MUDDY�SORT�OF�WAY��

8HILE�$#.�WERE�BUSY�MAKING

NERVOUS�WRECKS�OUT�OF�THEIR�DEALERS
�
/EW5EK�3�%�WERE�HAPPILY�SCURRYING�
ABOUT�CREATING�A� 7IDEO�5OASTER�FOR�
THE�"MIGA�������4INCE�THE�
ANNOUNCEMENT�OF�THE�"����
�
5OASTER�GROUPIES�HAVE�BEEN�
SALIVATING
�WAITING�FOR�/EW5EK�TO�
REPLACE�THE�AGEING�����������
PLATFORM�BASE�WITH�A�NEW�JET��
PROPELLED� 5OASTER��"S�YOU�MIGHT�
KNOW
� IN�THE�64"�THE�"MIGA� IS�
DISTINCTLY� IDENTIFIED�WITH�VIDEO�AND�
EVEN�FILM�SPECIAL�EFFECTS
� REPLACING

EXPENSIVE�GRAPHICS�WORKSTATIONS�FOR�
A�FRACTION�OF�THE�COST�� 1RESTIGIOUS�
PRODUCTION�COMPANIES�SUCH�AS�
"MBLIN� 	4TEVEN�4PIELBERG
�AND�
-UCASFILMS� -TD� HAVE� INVESTED�HEAVILY�
IN�"�����SYSTEMS�� *T�ONLY�STOOD�TO�
REASON�THAT�THE�"�����5OASTER�WAS�
ON� ITS�WAY�

0N�"PRIL� ��
� ����
�$OMMODORE�
MADE� IT�OFFICIAL��5HEY�ANNOUNCED�A�
JOINT�MARKETING�INITIATIVE�DESIGNED�TO�
BRING�THE�COMBINED�MARKETING�POWER�
OF�THE�TWO�GIANTS�OF�VIDEO�EFFECTS�TO�
BEAR�ON�A�
MARKETPLACE�THAT�
ACCEPTS�THEM�AS�
PATHFINDERS�� �5HE�
IDEA�BEHIND�THE�
7IDEO�5OASTER� IS�TO�
GIVE�ORDINARY�
PEOPLE�ALL� THE�TOOLS�
THEY�NEED�TO�
PRODUCE�TELEVISION�
AT�AN� AFFORDABLE�
PRICE
l� THEY�SAY�

k0RDINARY�PEOPLE�WITH���
����TO�
SPEND
�� SAY�*�

5HE�FLY�IN� ALL� THIS� LOVELY�OINTMENT�
IS�OBVIOUS��8ITH�GAMES�
MANUFACTURERS�ABANDONING�THE�"MIGA�
LIKE�WILDEBEEST�FLEEING�A� LION
� AND�AN�
ALMOST�COMPLETELY�NON�EXISTENT�
BUSINESS�SOFTWARE�BASE
� PLUS�ONLY�
THE�BAREST�MINIMUM�OF�A�STAKE� IN�
DESKTOP�PUBLISHING
�$OMMODORE�ARE�
BETTING�THE�ENTIRE�64�"MIGA�
OPERATION�ON�GRAPHICS�AND�THE�
WILLINGNESS�OF�1HIL�0RDINARY�FROM�
1ITTSBURGH�TO� LAY�OUT�SERIOUS�MONEY�
VIRTUALLY�EXCLUSIVELY�FOR�THE�
MANIPULATION�AND�MANUFACTURE�OF�
PICTURES� AND�SOUND��5HIS
�WHILE�
IGNORING�THE�CAPABILITIES�OF�$%�30.�
AND�THE�OBVIOUS�BENEFITS�DERIVED�
FROM� PLACING�"MIGA�SYSTEMS� IN

SCHOOLS��5HE�WAD� IS� LITERALLY�BET�ON�
ONE�HORSE�

8HILE�$OMMODORE�SEEM�BENT�ON�
TURNING�THEIR�WORLD�UPSIDE�DOWN
�
/EW5EK�ACTUALLY�LOOK�TO� HAVE� IT�ALL�
UNDER�CONTROL��"T�THE�/ATIONAL�
"SSOCIATION�OF�#ROADCASTERSj�
CONVENTION� IN� -AS�7EGAS
� /EVADA
�
/EW5EK�PROUDLY�ANNOUNCED�THAT�THE�
NEW�7IDEO�5OASTER������WOULD� RETAIL�
AT���
���
�WHICH� IS�A� LOWER�PRICE�
THAN�THE�CURRENT�FLAGSHIP�PRODUCT�� *T�
WILL� INCLUDE�A�SWITCHER�WITH� FOUR�VIDEO�

INPUTS
� AND�THREE�
INTERNAL�DIGITAL�
SOURCES�� 'EATURING�
CLOSE�TO�����VIDEO�
EFFECTS
� FROM�WIPES�
TO�DISSOLVES�TO�
COMPLEX�ANIMATED�
TRANSITIONS
� IT�
PROMISES�TO�BE�A�
VIDEOPHILEjS�DREAM��
.ANY�OF�THE�EFFECTS�
FEATURE�DROP�

SHADOWS
�GLINTS
� SPECIAL� TEXTURES�AND�
SMOOTH�COLOUR�ANIMATION�

*F�$OMMODORE�ARE�GOING�TO�BET�
ON�A�HORSE
� THEY�COULD�DO�NO�BETTER�
THAN�/EW5EK
�WHO�HAVE� PROVEN�AGAIN�
AND�AGAIN�THAT�THEY�HAVE�THE�
WHEREWITHAL� TO�STAY� IN�THE� RACE��5HE�
NEW�4EAQUEST�%47�TELEVISION�SERIES�
BEING�PREPARED� BY�"MBLIN� AND�THE�
#ABYLON���SERIES
� ALREADY�PICKED�UP�
FOR�BROAD�BASED�SYNDICATION
� ARE�
PROOF�THAT�)OLLYWOOD
� AT�LEAST
� IS�STILL�
IN� LOVE�WITH� THE�"MIGA�

*jM�OFF�TO�.ONTREAL� NOW�TO�VISIT�A�
FRIEND�WHO�HAS�DISCOVERED�SOME�
INTERESTING�TRICKS� INVOLVING�A�SCANNER
�
A�PHOTOGRAPH�OF�.ADONNA�AND�
7ISTA1RO�� 4O� *jLL� BE�FULLY�OCCUPIED�
UNTIL� NEXT�MONTH��5HIS� IS�YOUR�"MIGA�
$OWBOY�SAYING
� k8HOOPIE�TY�YI�YEA�l

 ,**,!,/"�&+1"/+�1&,+�)�0�01, (�-"/#,/*�+ "

/OVEMBER� %ECEMBER� +ANUARY� 'EBRUARY� .ARCH� "PRIL� .AY
����� ����� ����� ����� ����� ����� ����

*N�.ARCH� ����$OMMODORE�*NTERNATIONALjS�SHARES�WERE�VALUED�A T��������EACH
�AND�PREDICTED�TO �BE�WORTH�����BY�THIS�
TIME�� *N�FACT
� THEYjVE�FALLEN� TO�LESS�THAN�A�TH IRD �O F�THE IR�VALUE
� DESPITE�NEW�LAUNCHES�AND�EXCELLENT�&UROPEAN�SALES�
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, 1��*�"!�3�
��
"LL�8ORKBENCHES
"RCHIVED�SIZE�����
����BYTES
%E�ARCHIVED�SIZE�����
����BYTES
0CTA.&%�IS�A�SOUND�TRACKER�THAT�
ENABLES�YOU�TO� USE�THE� IMPRESSIVE�
MUSICAL�CAPABILITIES�OF�THE�"MIGA�TO�
THE�FULL�� :OU�CAN�CREATE
� EDIT�AND�PLAY�
SOUNDS� 	A�WIDE�SELECTION� IS� INCLUDED
�
AND�MORE�ADVANCED�USERS�CAN�USE�
THE�.*%*� SUPPORT�TO�CONTROL�EXTERNAL�
INSTRUMENTS�� &VERY�BUDDING�"MIGA�
MUSICIAN� SHOULD�CHECK�THIS�OUT�

8HEN�YOU�DE�ARCHIVE�0CTA.&%�
YOU�WILL� NEED�TO�HAVE�A�BLANK
�
FORMATTED�FLOPPY�DISK�AVAILABLE�� %ON�T�
TRY�TO�DE�ARCHIVE�0CTA.&%�TO�A�FLOPPY�
THAT�HAS�STUFF�ON� IT�ALREADY�� �ITjS�
MOST�UNLIKELY�TO�FIT�� /OW
�0CTA.&%�
EXPECTS�THIS�DISK�TO�BE�CALLED�
0CTA.&%�V�����AND�THE�EASIEST�
THING�TO�DO� IS�FORMAT�A�DISK�WITH�THAT�
NAME�USING�THIS�4HELL�COMMAND�	DO�
NOT�TYPE�A� RETURN�AT�THE���q�SYMBOL
��
AJMH<O� ?@QD>@�?A,�� I<H@� �̀ ��

�,>O<*"!�Q � ����

"N�ALTERNATIVE�METHOD�FOR�TELLING�
0CTA.&%�WHERE�TO�FIND� ITSELF�IS�USING�
AN�ASSIGN�COMMAND�� 'OR�EXAMPLE
� IF

7OLUME� *7�OF�THE�"MIGA�4HOPPER�4HAREWARE�
$OLLECTION�IS�BRIMMING�WITH� INTERESTING�GOODIES�
n� 0CTA.&%�V������ �0NE�OF�THE�MOST�POWERFUL�
SOUND�TRACKER�PACKAGES�GOING��5O�HELP�YOU�MAKE�
THE�MOST�OF�THIS�FEATURE�FILLED� PROGRAM
�TURN�TO�
PAGE����AND�FOLLOW�OUR�INTRODUCTORY�TUTORIAL�
n� 90PER�� �"�SYSTEMS�MONITOR�THAT�ENABLES�YOU�TO�
KEEP�AN�EAGLE�EYE�ON�EXACTLY�WHAT�YOUR�MACHINE� IS�
DOING�AT�ANY�GIVEN�TIME�
n�7IRUS�$HECKER�V������ �"�REGULAR�FAVOURITE�ON�
"MIGA�4HOPPER�COVER�DISKS
�THE� LATEST�VERSION�OF�
7IRUS�$HECKER�IS�FULLY�UP�TO�DATE�AND�WILL� ENSURE�
THAT�YOUR�SYSTEM�STAYS�SAFE�
n� .OVE�� �"�SIMPLE�BUT�HANDY�UTILITY�THAT�COPIES�A�
FILE�TO�A�SPECIFIED�DIRECTORY�AND�THEN�DELETES�THE�
ORIGINAL�� *T�WILL� HELP�YOU� KEEP�YOUR�FILES� IN�THE�BEST�
OF�ORDER�

n� 1EST�� �'ROM�OUR�"MIGA%04�EXPERT�.ARK�4MIDDY�
COMES�THIS�COMPACT�AND�EFFICIENT�APPOINTMENT�
SCHEDULER��'OR�THE�FULL�GEN
� SEE�PAGE����
n� +ULIA.OVIE�� �"N�".04�PROGRAM�THAT�ANIMATES�A�
SERIES�OF�EIGHT�FRACTAL�FRAMES�FROM�THE�+ULIA�SET�
	THEY�RE�ALSO� INCLUDED�ON�THE�DISK
�� 'OR�DETAILS
� SEE�
THE�CLIMACTIC� PART�OF�OUR�$HAOS�SERIES�ON�PAGE����
n�4OURCE�$ODE�� �*N�THIS�DIRECTORY�YOUjLL� FIND�THE�
SOURCE�CODE�FROM�THIS�MONTHjS� REGULAR�COLUMNS��
5HAT�INCLUDES�

".04�� �$ODE�FOR�AN�EASY�TO�USE�FILE� REQUESTER�
THAT�CAN�EASILY�BE� INCORPORATED� INTO�YOUR�OWN�
PROGRAMS��4EE�PAGE����
$ODE�$LINIC�� �5OBY�4IMPSON�PROVIDES�YOU�WITH�
A�USEFUL�ASSEMBLER�ROUTINE�FOR�GENERATING�
REQUESTERS
� BASED�ON�A�PROGRAM�WRITTEN�BY�AN�
"MIGA�4HOPPER�READER�� 4EE�PAGE����

YOU�DE�ARCHIVED�0CTA.&%�TO�THE�3".�
DISK�RATHER�THAN�TO�A�FLOPPY
�TYPE�THIS�
COMMAND� IN�A�4HELL�WINDOW��
<NNDBI� �,>O<*"!�Q������� M<H��

*F�YOU�HAVE�DE�ARCHIVED�0CTA.&%�TO�A�
HARD�DRIVE
�YOU� SHOULD�ADD�A�SIMILAR�
ASSIGN�COMMAND�TO�YOUR�STARTUP��
SEQUENCE�REPLACING�THE�3".�DEVICE�
WITH�THE�PATH�TO�THE�DIRECTORY�YOUjVE�
PUT�0CTA.&%�IN�

3&/20� %" ("/�3�
��
"LL�8ORKBENCHES
"RCHIVED�SIZE����
����BYTES
%E�ARCHIVED�SIZE�����
����BYTES
*F�YOUjVE�GOT�A�PREVIOUS�"MIGA�
4HOPPER�COVER�DISK�THEN�YOU�LL�
ALREADY�HAVE�AN�EARLIER�VERSION�OF�
THIS�ESSENTIAL� UTILITY�FOR�KEEPING�YOUR�
MACHINE�VIRUS�FREE�� .AKE�SURE�THAT�
YOU�DO�TAKE�THE�TIME�TO� REPLACE� IT

WITH�VERSION� ������ �THIS� LATEST�
VERSION�CONTAINS� PROTECTION� AGAINST�
SEVERAL� NEW�AND� RATHER�NASTY� LITTLE�
VIRUSES�

0NCE�YOU�VE�DE�ARCHIVED� 7IRUS�
$HECKER�IT jS�SIMPLE�TO� INSTALL�ON�YOUR�
SYSTEM�� *F�YOU�USE�8ORKBENCH���OR�
ABOVE�JUST�DRAG�THE�7IRUS@$HECKER�
ICON� INTO�THE�8#4TARTUP�DRAWER��
"LTERNATIVELY
� COPY�THE�7IRUS@$HECKER

#

0 � #OOT�YOUR�MACHINE�W ITH�8ORKBENCH��/OW�TAKE�
YOUR�BACKUP�COPY�O F�TH IS�MONTHjS�COVER�DISK�	YOU�
HAVE�MADE�A�BACKUP
�HAVENjT �YOU �4EE�THE�BOX�
HEADED�k 7 ITA L���l �� �I T �IS �

� W RITE�PROTECT�IT �	MOVE�THE�
TAB�SO�YOU�CAN�SEE�THROUGH�THE�HOLE

� THEN�INSERT�
THE�DISK�� 5HE�"MIGA�4HOPPER�DISK�ICON�W ILL�APPEAR�
IN�THE�BOTTOM �RIGH T�HAND�CORNER�O F�THE�SCREEN�

2 � %OUBLE�CLICK�W ITH�THE�LE FT�MOUSE�BUTTON�ON�THE�
"MIGA�4HOPPER�ICON�AND�A�WINDOW�OPENS
�
DISPLAYING�THE�ICONS�FOR�THE�ARCHIVED�VERSIONS�O F�
TH IS�MONTHjS�OFFERING�O F�SOFTWARE��%O�NOT�DOUBLEd
C LICK �ON� THESE�ICONS�YE T�� �IF �YOU�DO
� THE�ARCHIVING�
U TILITY �W ILL�ATTEM PT�TO�DE�ARCHIVE�THEM
� FIND�THERE�
ISN jT �ANY�ROOM
�AND�FA LL�OVER
�GE TTING �YOU�NOWHERE�

b � *NSTEAD
� DOUBLE�CLICK�ON�THE�3".�DISK�ICON�
5HE�3".�WINDOW�OPENS��4ELECT�THE�PACKAGE�YOU�
WANT�TO �DE�ARCHIVE�	SAY
�0CTA.&%
�AND�DRAG�ITS �
ICON�FROM�THE�"MIGA�4HOPPER�WINDOW�IN TO �THE�3".�
WINDOW�� 5HE�RED�LINE�SHOWS�THIS��/OTE��0CTA.&%�
WONjT �F IT �IN�THE�3".�DISK�O F�UNEXPANDED�"MIGAS�� �
YOUjLL �NEED�A�FLOPPY�AS�THE�0CTA.&%�TE X T�EXPLAINS�
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5HE�FIRST�THING�YOU� SHOULD�DO� IS�
PROTECT�YOUR�COVER�DISK�FROM�
ACCIDENTS�BY�MAKING�SURE�THAT�IT� IS�
WRITE�PROTECTED�� �MAKE�SURE�THAT�THE�
MOVABLE� PLASTIC�TAB� IS� IN�THE�OPEN�
POSITION
� SO�YOU�CAN�SEE�THROUGH�
THE�HOLE��5HIS�MEANS�NOTHING�CAN�
NOW�BE�WRITTEN�TO�THE�DISK
�
ESPECIALLY�VIRUSES
� IF�YOU�DONjT �WRITE��
PROTECT�YOUR�DISK�AND�END�UP�WITH�A�
VIRUS�ON� IT�� �WELL
� THATjS�YOUR�
PROBLEM�

5HE�NEXT�IMPORTANT�STEP� IS�TO�
MAKE�A�BACKUP�COPY�OF�THE�COVER�
DISK�� �IN�CASE�ANY�NASTY�ACCIDENTS�
HAPPEN�WHILE�YOUjRE�BUSY�WORKING�
WITH� IT��5HE�EASIEST�WAY�TO�GO�ABOUT�
THIS� IS�VIA�THE�4HELL�� 4O
�OPEN�A�
4HELL�WINDOW�AND�THEN�TYPE�THE�
FOLLOWING�AT�THE�PROMPT��
?DNF>JKT�?A,�� OJ�?A,�

:OUR�"MIGA�WILL�NOW�ASK�YOU�TO�
INSERT�THE�4063$&�DISK�	THATjS�THE�
COVER�DISK
� IN�DF0�� AND�THEN�PRESS�
THE�3ETURN� KEY�TO�CONTINUE�

:OUR�COMPUTER�WILL� NOW�READ�
SOME�OF�THE� INFORMATION�FROM�THE�
DISK
� AND�THEN�ANOTHER�4YSTEM�
3EQUESTER�WINDOW�APPEARS�ASKING�
YOU�TO� INSERT�THE�%&45*/"5*0/�DISK�
	THATjS�THE�EMPTY�DISK�YOU�WANT�TO�
MAKE�A�COPY�OF�THE�COVER�DISK�ON
��
:OU�LL� FIND�THAT�YOU�NEED�TO�SWAP�
DISKS�SEVERAL�TIMES�� �A�4YSTEM�
3EQUESTER�WINDOW�WILL�APPEAR�EACH�
TIME
� PROMPTING�YOU�TO� INSERT�THE�
APPROPRIATE�DISK�

IF�YOU�HAVE�MORE�THAN�ONE�
FLOPPY�DRIVE
�YOU�CAN�OF�COURSE�COPY�
FROM�ONE�DRIVE�TO�THE�OTHER�BY�USING�
THE�FOLLOWING�INSTRUCTION��
?DNF>JKT�?A,�� OJ�?AG�

3IGHT
� NOW�THAT�YOUjVE�MADE�A�
COPY�OF�THE�COVER�DISK
� HIDE�THE�
ORIGINAL� IN�A�VERY�SAFE�PLACE�AND�
WORK�ONLY�WITH�THE�DUPLICATE�

 �+�1�/"�!�1%"�!&0(�
*TjS� RARE
�BUT�IT�DOES�HAPPEN�THAT�
OUT�OF�THE�TENS�OF�THOUSANDS�OF

COVER�DISKS�THAT�WE�DUPLICATE�A�FEW�
END�UP�CORRUPTED��:OU�LL� KNOW� IF�THIS�
HAS�HAPPENED�BECAUSE�YOUjIL�GET�A�
4YSTEM�3EQUESTER�WINDOW�SAYING�
�/OT�A�%04�DISKl 
� OR�A�3EQUESTER�
WILL� POP�UP�TO�TELL�YOU�JUST�AS�
UNHELPFULLY�THAT�A�3&"%�&3303�HAS�
OCCURRED�WHILE�ONE�OF�THE�PROGRAMS�
WAS�DE�ARCHIVING�� %ONjT �PANIC��8E�
WILL�CHEERFULLY�REPLACE�YOUR�NAUGHTY�
DISK��+UST�SEND�THE�FAULTY�DISK�
	ALONG�WITH� A�SELF�ADDRESSED�
ENVELOPE�� �PADDED� k+IFFY��STYLE�ONES�
ARE�THE�BEST
�TO�

"MIGA�4HOPPER����
%LSCOPY�-ABS�
10�#OX����
%AVENTRY�//����#6�

8ITH�THE�DISK�PLEASE� INCLUDE� A�BRIEF�
NOTE�SAYING�WHAT�THE�PROBLEM� IS��
"LSO�MENTION�WHAT�"MIGA�YOUjRE�
USING�AND�THE�VERSION�OF�8ORKBENCH�
THAT�YOU�ARE�RUNNING��"�REPLACEMENT�
DISK�SHOULD�PLOP�THROUGH�YOUR�
LETTERBOX�WITHIN�A�FORTNIGHT�

FILE�TO�YOUR�C��DIRECTORY�AND�ADD�THIS�
LINE�TO�YOUR�STARTUP�SEQUENCE� ��
>�3DMPN; C@>F@M

0NCE�7IRUS�$HECKER�IS� INSTALLED� IT�
WILL� AUTOMATICALLY�SCAN� ANY�FLOPPY�
DISK�THATjS� INSERTED�FOR�VIRUSES�� *F�A�
SUSPECTED�VIRUS� IS�FOUND�YOUjLL� BE�
INFORMED�AND�GIVEN�THE�OPTION�TO�KILL�
THE�OFFENDING�CODE�

*T�IS�VERY� IMPORTANT�TO� REMEMBER�
THOUGH�THAT�SELF�BOOTING�DISKS�SUCH�
AS�MOST�GAMES�MAY�WELL� USE�NONd
STANDARD�BOOTBLOCKS�WHICH�VIRUS�
CHECKERS�WILL� INTERPRET�AS�POSSIBLE�
VIRUSES��%O�NOT�ATTEMPT�TO�KILL�THESE�
kVIRUSES��OR�YOU�WILL� RENDER�THOSE

DISKS�COMPLETELY�USELESS��:OU�HAVE�
BEEN�WARNED�

5,-"/�
�
"LL�8ORKBENCHES
"RCHIVED�SIZE����
����BYTES
%E�ARCHIVED�SIZE����
����BYTES
90PER�WILL�HELP�YOU� KEEP�A�BEADY�EYE�
ON�WHAT�YOUR�"MIGA� IS�DOING�� �THATjS�
BECAUSE� ITjS�A�SYSTEMS�MONITOR��
:OU�LL� FIND�THAT� IT�S�MOST�USEFUL�WHEN�
YOU�ARE�MULTI�TASKING�	THAT� IS
� RUNNING�
SEVERAL�DIFFERENT�PROCESSES�
CONCURRENTLY
�AND� IT�WILL� HELP�YOU�
KEEP�TRACK�OF�SUCH�THINGS�AS�$16�
USAGE
�THE�STATE�OF�THE�STACK
�WHAT

PORTS�ARE� IN� USE�AND�HOW�MUCH�
MEMORY�IS�TIED�UP�

90PER�ALSO� PROVIDES�YOU�WITH�A�
RANGE�OF�COMMANDS�FOR�CHANGING�THE�
PRIORITY�OF�TASKS�OR�REMOVING�THEM�
ALTOGETHER��0THER�COMMANDS�SUCH�AS�
SNOOP�ENABLE�YOU�TO�EXAMINE�WHAT�A�
PARTICULAR�TASK�IS�DOING
�WHILE�THE�
FILES�COMMAND�WILL� LET�YOU� KNOW�THE�
SIZE�AND�NAME�OF�ALL�CURRENTLY�OPEN�
FILES�ALONG�WITH�DETAILS�OF�WHETHER�OR�
NOT�THEY�ARE� LOCKED�� 'URTHER�
INSTRUCTIONS�SUCH�AS�FRAGS�REPORT�ON�
THE�STATE�OF�MEMORY�FRAGMENTATION�
WHILE�THE�SCREENS�AND�WINDOWS�
COMMANDS� KEEP�TABS�ON�THE�SIZE


ADDRESSES�AND�TITLES�OF�ALL�SCREENS�
AND�WINDOWS�

*F�YOU� INSTALL�90PER�	COPY�IT�TO�
YOUR�C��DIRECTORY
�YOU�CAN�ADD�A�
COMMAND�TO�YOUR�STARTUP�SEQUENCE�
THAT�WILL� START�90PER�AS�A�BACKGROUND�
PROCESS��5HAT�MEANS� IT�WILL�SIT�THERE�
INVISIBLY�UNTIL�YOU� INVOKE� IT�BY�
SIMULTANEOUSLY�PRESSING�THE�TWO�
"MIGA� KEYS�AND�9��"LTERNATIVELY
�YOU�
CAN�START�90PER�FROM�A�4HELL�WINDOW�
BY�TYPING��
MPI� > �SJK@M�

	ASSUMING�THAT�YOUjVE�PUT�90PER�IN�
YOUR�C��DIRECTORY
��5HERE�ARE����
DIFFERENT�PARAMETERS�THAT�YOU�CAN�
USE� IN�CONJUNCTION�WITH�THIS�
COMMAND�� �FOR�FULL� DETAILS�ON�THESE�
MAKE�SURE�THAT�YOU� STUDY�THE�FILE�
90PER�DOC�

*,3"
"LL�8ORKBENCHES�
%E�ARCHIVED�SIZE�� �
����BYTES�
5HE�MOVE�COMMAND
�WHICH� IS�USED�
FROM�THE�4HELL
� IS�A�HANDY�LITTLE�
HOUSEKEEPING�ROUTINE�THAT�WILL� HELP�
KEEP�YOU�FROM� LEAVING�MULTIPLE�
COPIES�OF�PROGRAMS�SITTING�IN� DIFFERENT�
DIRECTORIES��5HAT�MEANS�YOU� SHOULD�
ALWAYS�BE�ABLE�TO�TRACK�DOWN�THE�
MOST�RECENT�COPY�OF�A�PROGRAM�

6SING�MOVE� IS�SIMPLICITY�ITSELF��
4AY�FOR�EXAMPLE�THAT�YOU�WANT�TO�
COPY�A� PROGRAM�CALLED� k ANY@PROGl�
FROM�THE�CURRENT�DIRECTORY�TO�A�
DIRECTORY�CALLED� k USEFU-STUFFl�AND�
THEN�DELETE� k ANY@PROGl� FROM�THE�
CURRENT�DIRECTORY�� /ORMALLY�YOU�WOULD�
HAVE�TO�TYPE�THE�FOLLOWING�
COMMANDS��
>JKT� <IT;KMJB�PN@APG;NOPAA
�

?@G@O@� <IT;EKMJB

.OVE�ENABLES�YOU�TO�ACHIEVE�THE�
SAME�RESULT�WITH�A�SINGLE�COMMAND��
HJQ@� <IT;KMJB�PN@APG;NOPA[
�

8HAT�COULD� BE�HANDIER � $%

J B J >
� � 8 �
��� � �������������������������������

0550�J � 0 �������������������������������
XFRACKV6I�� �
XTR,TIW� �

,� %OUBLE�CLICK�ON�THE�NEW�0CTA.&%�ICON�IN�THE�
3".�WINDOW��"�WINDOW�W ITH�THE�NAME�*CON9�
APPEARS�AND�SOME�TE X T�SCROLLS�PAST�� �A�REPORT�FROM �
THE�DE�ARCHIVING�U TILITY �-H"�� 5HIS�WINDOW�SOON�
VANISHES�AND�YOUR�SCREEN�SHOULD�APPEAR�THE�SAME�
AS�IT �WAS�IN�PICTURE���� 5HATjS�BECAUSE�THE�CONTENTS�
O F�THE�3".�WINDOW�ARE�NOT�AUTOMATICALLY�UPDATED�

O � $LOSE�THE�3".�WINDOW�	C LICK �W ITH� THE�LE FT�
MOUSE�BUTTON�ON�THE�CLOSE�GADGET�IN�THE�TOP�LE FT�
CORNER
�AND�THEN�RE�OPEN�IT �	DOUBLE�CLICK�ON�THE�
3".�ICON
�� :OU�SHOULD�NOW�SEE�THE�DIFFERENT�ICONS�
FOR�THE�0CTA.&%�PACKAGE�DISPLAYED�� �THOUGH�YOU�
MAY�HAVE�TO �DRAG�THE�ICONS�AROUND�A�B IT�SO�THEY�
DONjT �APPEAR�ON�TOP�O F�EACH�OTHER�

0 � /OW�JU S T�DOUBLE�CLICK�ON�THE�0CTA.&%�ICON�AND�
O FF�YOU�GO�IN TO �THE�PROGRAM�� �TH IS�IS�THE�OPENING�
SCREEN�YOU�SHOULD�GET�� 	#UT�REMEMBER�TO �FOLLOW �
THE�INSTRUCTIONS�ON� THESE�PAGES�ABOUT�SE TTING �UP�
YOUR�ASSIGNS�OR�DISK�NAMES�FOR�0CTA.&%�OR�IT �
WONjT �WORK�PROPERLY�
� 5O�DE�ARCHIVE�THE�OTHER�
PROGRAMS�ON�THE�DISK
�JU S T�FOLLOW �THE�SAME�STEPS�
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%OCUMENT�CREATION�IS�SO�SIMPLE�WITH����0N�4CREEN�
#UTTONS�FOR�ROUTINE�FORMATTING�AND�NA=�I�GATING�COMMANDS
�
LIKE�"UTO�)YPHENATION��8ITH�DBE5�8:4*8:(�DISPLAY
�
YOU�CAN�EVEN�EDIT�WHILST�YOUR�PAGES�ARE�MAGNIFIED�UP�TO�
�����	OR�REDUCED

�HING�DOCUMENTS�ARC�SUPPORTED�WITH�
5ITLE�.ASTER�1AGES
�4TYLE�4HEETS
�-EFT�3IGHT�1AGE�#INDING�
0FFSET�AND�"UTO�/UMBERING��#ECAUSE�YOUR�TEXT�NEEDS�TO�
BE�PERFECT
�THE�#RITISH�&NGLISH�$OLLINS�1ROXIMITY�4PELLER�
COMBINED�WITH�THE�5HESAURUS�	TOR�THAT�ADDED�INSPIRATION
�
HELP�YOU�TO�PRODUCE�THE�PRECISE
�PRINTED�PAGE�
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8E�LL� SHOW� YOU� WHY�WITH� A� LIST�O F�FEATURES� THAT� USERS� TELL�
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* F � YOUjD� LIKE� TO� KNOW� WHO�S� ALSO� CHOSEN� 'INAL� $OPY
�
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/ OW�THAT�$OMMODORE�

HAVE�LAUNCHED�THEIR�NEW�
WONDER�MACHINE
�THE�
"MIGA�����
�MANY�

"����OWNERS�MAY�BE�FEELING�A� LITTLE �
LEFT�OUT�OF�THINGS�� *S� IT�TIME�TO�GET�
RID�OF�THE�OLD�4���OR�IS�THERE�LIFE�LEFT�
IN� IT�YET 

%ONjT �DESPAIR�� /OT�ONLY� IS�THE�
"����A�FINE�MACHINE�THAT�IS�STILL� UP�
TO�MOST�TASKS�YOUjRE� LIKELY�TO�WANT�TO�
THROW�AT� IT
� BUT�ONE�OF�ITS�GREAT�
PLUSES� IS�THAT
� IF�YOU�DO�FIND�YOU�WANT�
MORE�FROM� IT
� IT�IS�EASILY�EXPANDABLE�

0VER�THE�NEXT�FEW�PAGES�YOU�WILL�
FIND�MODIFICATIONS�AND�EXPANSIONS�TO�
UPGRADE�YOUR�OLD� ����SO�YOU�WONjT�
BE� LEFT�OUT�IN�THE�FUTURE��.OST�OF�
THESE�MODIFICATIONS�APPLY�ONLY�TO�THE�
"MIGA������4OME�WILL�WORK�ON�THE�
"MIGA�����1LUS��5HE�NEWER�"MIGAS
�
THE�����AND�����
� ARE� IN�TOO�MANY�
RESPECTS� RADICALLY�DIFFERENT�
MACHINES
� SO�THIS�SECTION�DOES�NOT�
APPLY�TO�THEM�� *F�YOU�OWN�AN�"MIGA�
����OR�����
�DO�NOT�WASTE�YOUR�TIME�
OPENING�UP�YOUR�MACHINE�� �TURN�
STRAIGHT�TO�PAGE����FOR�INFORMATION�
ON�ACCELERATORS�

'IRST� *j LL�DESCRIBE�HOW�TO�OPEN�
YOUR�"MIGA����
� A�SCARY�PROSPECT�IF�
YOU�HAVENjT�ATTEMPTED�THESE�SORTS�OF�
THINGS�BEFORE�� *F�YOUjRE�AT�ALL�WORRIED
�
IT�MIGHT�HELP� IF�YOU� READ�THROUGH� THE�
PROCEDURES�FIRST�AND�MAKE�SURE�YOU�
KNOW�WHAT�YOU�ARE� PLANNING�TO�DO��
8"3/*/(��#EFORE�YOU�START�ON�ANY�OF

THESE�MODIFICATIONS�REMEMBER�THE�
FOLLOWING�� OPENING�AND�FIDDLING�WITH�
YOUR�MACHINE�WILL�VOID�ANY�WARRANTY
�
AND� IF�ANYTHING�GOES�WRONG�YOU�ONLY�
HAVE�YOURSELF�TO�BLAME�� /EITHER�THE�
AUTHOR�NOR�"MIGA�4HOPPER�CAN�BE�
RESPONSIBLE�FOR�ANY�DAMAGE�YOU�DO�
TO�YOURSELF�OR�YOUR�MACHINE�BY�
FOLLOWING�THESE�PROCEDURES�
7&3:�*.1035"/5�8"3/*/(��
"LWAYS�DISCONNECT�YOUR�"MIGA�FROM�
THE�MAINS�BEFORE�CARRYING�OUT�ANY�
MODIFICATIONS�� �����VOLTS�CAN�KILL�

0&11&+$� ,*#,/1��)6��
1%"+�4"�))��"$&+
6NFORTUNATELY
� THE�ONLY�WAY�TO�TELL�
WHAT�YOU�CAN� FIT�ON�YOUR�CIRCUIT�BOARD�
IS�TO�OPEN�UP�YOUR�MACHINE�AND�HAVE�
A� LOOK��0PENING�YOUR�"MIGA����� IS�
NOT�DIFFICULT��4EE�THE�DIAGRAM�AT�THE�
BOTTOM� LEFT�FOR�INSTRUCTIONS�ON�
REMOVING�THE�SIX�SCREWS�

/EXT�TURN�YOUR�"MIGA�THE� RIGHT�
WAY�ROUND�AGAIN�AND� REMOVE�THE�TOP�
COVER�� #ELOW�RIGHT�IS�A�DIAGRAM�
SHOWING�THE�NEXT�FOUR�SCREWS�AND�THE�
SHIELDING�OVER�THE�EDGE�CONNECTOR
� ALL�
OF�WHICH�MUST�BE� REMOVED�

5HERE�ARE�NOW�FOUR�SMALL�METAL�
TABS�THAT�YOU�WILL� HAVE�TO�BEND� INTO�
THE�UPRIGHT�POSITION�� %ONjT�WORRY�TOO�
MUCH� IF�THESE�BREAK�OFF�� �THEY�ARE�
NOT�THAT� IMPORTANT�

:OU�CAN�NOW�REMOVE�THE�METAL�
SHIELDING�� #E�CAREFUL�� 4OME�OF�THE�
METAL�EDGES�ARE�VERY�SHARP
� AND� IT�IS�

VERY�EASY�TO�CUT�
YOURSELF�

/OW�YOU�CAN�
DETERMINE�WHAT�
REVISION�MACHINE�
YOU�HAVE
� AND�WHAT�
YOU�CAN�FIT�

*F
� IMMEDIATELY�
UNDERNEATH�THE�
SQUARE�CHIP� IN�THE�
MIDDLE
�YOU� FIND�THIS�
TEXT��

$��#���30$,�
-0#45&3
(33�+41�5'�(6":�
378�7'"�%$"
� �THEN�YOU�HAVE�AN�
EARLY�REVISION���
MOTHERBOARD�

0N� LATER�BOARDS�THIS�TEXT�	OR�
SOMETHING�SIMILAR
� IS� PRINTED�BELOW�
THE�FLOPPY�DISK�DRIVE��$HECK�THIS�TEXT�
AND� IT�WILL�TELL�YOU�THE�REVISION�
NUMBER
� EITHER�REV���OR�REV��A��"MIGA�
����1LUS�OWNERS�HAVE� REVISION��A�
MOTHERBOARDS�

/OTE�DOWN�THE�REVISION�OF�YOUR�
MOTHERBOARD�� �THIS�WILL� BE� IMPORTANT�
WHEN�YOUjRE�CONSIDERING�WHAT�YOU�
WANT�TO�ATTEMPT�

%,4�#�1�&0�
6,2/��$+20�
/EXT
� EXAMINE�THE�SQUARE�CHIP� IN�THE�
MIDDLE�OF�YOUR�"MIGA�� �ON�MOST�
MACHINES� LABELLED� k'AT�"GNUSl 
� OR�ON�
EARLIER�MACHINES�6��� �AND�CHECK�THE�
NUMBER�ON�THE�TOP�
n� �����OR������MEANS�YOU�HAVE�AN�
EARLY�'AT�"GNUS�CHIP�WHICH�WONjT�
ALLOW�ANY�MORE�THAN����,�	HALF�A�
MEGABYTE
�OF�$HIP�3".�� *F�YOU�WANT�
TO�TAKE�ADVANTAGE�OF�GRAPHICS�AND�
DESKTOP�PUBLISHING�PROGRAMS�TO�THE�
FULLEST
� ITjS�A�GOOD� IDEA�TO� REPLACE�
THIS�WITH�THE�����"�CHIP�
n� ����"��*F�YOUjVE�GOT�THIS�CHIP�THEN�
YOUjRE� IN� LUCK�� 6PGRADING�TO��.B�OF�
$HIP�3".� IS� SIMPLE
� REQUIRING�ONLY�
TWO�SIMPLE�BOARD�ALTERATIONS�
	ASSUMING�YOU�HAVE��.B�OF�MEMORY�
INSTALLED
�
n� ����#��&ITHER�YOUjVE�GOT�THE�WRONG�
CHIP�FITTED
� OR�YOUjVE�GOT�A�.EG�"��
$HIP��.B�$HIP�3".� UPGRADE�FITTED
�
OR�ITjS� REALLY�AN�"MIGA������YOUjVE�
OPENED�UP�
n� ������:OU�HAVE�AN�"����1LUS�
.ANY�OF�THE�UPGRADES�DESCRIBED�HERE�
	INCLUDING�THOSE�ON� ,ICKSTART�AND�
$HIP�.EMORY
�ARE�
NOT�NECESSARY�ON�
YOUR�MACHINE�

�+!�!"+&0"�
5HE�FINAL�CHECK� IS�THE�
%ENISE�CHIP�� *T� IS�THE�
SECOND�LARGEST�
RECTANGULAR�CHIP�ON�
THE�MOTHERBOARD
�
IMMEDIATELY�BELOW�
THE�TWO�BIG�BLUE�
CAPACITORS� IN�THE�TOP�
LEFT�CORNER��$HECK�
THE�NUMBER�ON�THE�
CHIP�
n� ������5HE�3 
NUMBER�AFTER�THIS�
CHIP�	FOR�EXAMPLE


����3�
� IS�NOT�IMPORTANT��5HIS� IS�THE�
OLDER�%ENISE�CHIP�FITTED�TO�ALMOST�ALL�
"MIGA����S��:OU� CAN� REPLACE�THIS�
WITH�THE�NEWER��4UPER�%ENISEl�FOR�
MORE�SCREEN�MODES�� �SEE�BELOW�
n� ������5HIS� IS�THE�NEWER� �4UPER�
%ENISEl� CHIP
�FITTED�TO�THE�"MIGA�����
1LUS�AND�A�VERY�FEW� LATER�"���S�

/OTE�DOWN�THE�VERSION�OF�BOTH�
THE�"GNUS�AND�%ENISE�CHIPS�� �THESE�
WILL� BOTH�BECOME� IMPORTANT�LATER�ON�

(& (01�/1
5HE�MOST�OBVIOUS�DIFFERENCE�BETWEEN�
THE�"����AND�THE�NEW�"MIGA������
IS�THE�NEW�,ICKSTART
� THE�30.��
RESIDENT�PART�OF�THE�OPERATING�SYSTEM�
USED�TO� LOAD�OR��BOOTSTRAPl� THE� REST�
OF�THE�OPERATING�SYSTEM
�8ORKBENCH
�
FROM�DISK��5HE�"����WAS�SUPPLIED�
WITH�EITHER�,ICKSTART�����OR����
� AND�
THE�"�����HAS�,ICKSTART�����FITTED� AS�
STANDARD�

,ICKSTART����� IS�BASED�ON�
,ICKSTART������	WHICH� IS�FOUND� IN�THE�
"����1LUS�AND�"���
��"LTHOUGH�THERE�
ARE�CONSIDERABLE� INTERNAL�
IMPROVEMENTS
� AND�A� LARGE�NUMBER�
OF�NEW�FUNCTIONS�FOR�THE�PROGRAMMER
�
MANY�OF�THESE�ARE�PURELY�TO�SUPPORT�
THE�NEW�"("�CHIPSET�FOUND� IN�THE�
"MIGA������AND�ARE� NOT�NECESSARILY�
OF�MUCH� USE�TO�THE�"����OWNER�
.ANY�OF�THE�BEST�CHANGES� 	LIKE�
1OST4CRIPT�PRINTING
� LOCALISATION�� �THE�
ABILITY�TO�RUN�8ORKBENCH� IN� ANOTHER�
LANGUAGE�� �AND�MUCH�EASIER�DEVICE�
DRIVER�HANDLING
�ARE�AVAILABLE�TO�
,ICKSTART������USERS�WITH�THE�DISK��
ONLY�8ORKBENCH����� UPGRADE�

8HY�SHOULD�YOU�UPGRADE �.ANY

5O�OPEN�UP�YOUR�"MIGA
� TURN�IT �UPSIDE�DOWN�AND�
REMOVE�THE�SIX�SCREWS�	ARROWED�HERE
�ON�THE�UNDERd
SIDE��4OME�"MIGAS�USE�STANDARD�CROSS�HEADED�SCREWS
�
OTHERS�ARE�HELD�TOGETHER�W ITH�5ORX�	HEXAGONAL
�SCREWS�

0NCE�YOU�HAVE�UNPLUGGED�AND�REMOVED�THE�KEYBOARD
�
REMOVE�THE�FOUR�REMAINING�SCREWS�	ARROWED�ABOVE
��
5HEN�REMOVE� THE�M ETAL�SHIELDING�THA T�PROTECTS�THE�
EDGE�CONNECTOR�ON�THE�LE FT�O F�THE�"MIGA�

\ � � ".*("�4)011&3�n �*446&����n �+6-:�����



6 1 ( 3 " % &

" �$-04&�61�0'� 5)&� " � � � � 3&7*4*0/� � � .05)&3#0"3%

'-���)1"/�1&,+0
#EFORE� " FTE R

4OLDER
HERE

$UT
HERE

5HE�THREE�SOLDER�PADS�HERE�MAKE�UP�
+1��� 5O�COMPLETE�THE��.B�$HIP�
3".�CONVERSION
� FIRS T�CAREFULLY�CUT�
THE�TRACK�BETWEEN�THE�M IDDLE�AND�
THE�LOWER�W ITH�A�SHARP�CRA FT�KNIFE�
	SEE�THE�DIAGRAM�ABOVE�RIGHT
�

)ERE�ARE�THE�, ICKSTART�30.�AND�THE�
MODIFICATIONS�TO �GAIN��.B�O F�$HIP�
3".�ON�A�REVISION�� �MACHINE��3EAD�
THE�MAIN�TE X T�BEFORE�YOU�BEGIN��'OR�
INFO�ON�THE�%ENISE�CHIP
�SEE�THE�
REVISION���DIAGRAM�ON�PAGE����

/EXT�HEAT�UP�A�SOLDERING�IRON�AND�
ADD�A�SMALL�BLOB�O F�MOLTEN�SOLDER�TO �
THE�TOP�PAD��8 ITH�THE�HOT�IRON�GENTLY �
SPREAD�TH IS�OVER�TO �CONNECT�THE�TOP�
TO �THE�M IDDLE�PAD�

5HE�, ICKSTART�30.
� IN�THE�SAME�
POSITION�FO R�A LL�REVISIONS��0N�ONE�END�
O F�THE�CHIP�IS�A�SEM I�CIRCULAR�INDENT�
WHICH�MUST�POINT�UP�THE�BOARD�� �I�E�
�
TOWARDS�THE�BACK�� * T �SHOULD�BE�NEXT�
TO �A�WHITE� k� l �PRINTED�ON�THE�BOARD�

5HERE�ARE�FOUR�SMALL�SOLDER�PADS�JU S T�
ACROSS�FROM�THE�EIGHTH�PIN�DOWN�ON�
THE�EDGE�CONNECTOR��$UT�THE�TRACK�
LEADING�TO �THE�PAD�NEAREST�TO �THE�
EDGE�CONNECTOR�	ARROWED�ABOVE
��#E�
CAREFUL�NOT�TO �CU T�THE�WRONG�TRACK�

5HE�"GNUS�CHIP�� * F �THE�ONE�ON�YOUR�
BOARD�IS�NUMBERED������OR������IT �
NEEDS�TO �BE�REPLACED�W ITH�THE�NEWER�
����"�CHIP�SO�THA T�YOU�CAN�ACCESS�
UP�TO ��.B�O F�$HIP�3".�

PROGRAMS
�ESPECIALLY�SERIOUS�
APPLICATIONS
� NOW�ONLY�WORK�UNDER�
,ICKSTART������OR�HIGHER��:OU�MAY�
EVEN�FIND�WITH�PROGRAMS�YOU�ALREADY�
USE�THAT�FUTURE�UPDATES�WILL� NOT�WORK�
WITHOUT�THE�NEW�,ICKSTART�� *F�YOUjRE�
BUYING�NEW�SOFTWARE
� MAKE�SURE� IT�
FEATURES�THE�GREEN� k3ELEASE�����
COMPATIBLEl�STICKER�

8ORKBENCH������	SUPPLIED�WITH�
THE�,ICKSTART���UPGRADE�KIT
� IS�A�VAST�
IMPROVEMENT�OVER�THE�EARLIER�
8ORKBENCH� EFFORTS�� .ANY�PEOPLE�
GAVE�UP�USING�THE�ORIGINAL�8ORKBENCH�
��� �� ���AND�USE�THE�4HELL�OR�$-*

INSTEAD��8ORKBENCH������WAS�
REWRITTEN�TO�BE�MUCH�EASIER�TO�USE
�
PARTICULARLY�FOR�THE�NEW�USER�� �YOU�
CAN�NOW�DO�DIRECTLY�FROM�8ORKBENCH�
ALMOST�ANYTHING�THAT�PREVIOUSLY�
NEEDED�THE�4HELL�

8HAT�S�MORE
�8ORKBENCH� ��AND�
ABOVE� LOOK�A� LOT�NICER�THAN� �����:OU�
CAN�HAVE�CUSTOM�BACKGROUNDS
�
CUSTOM�FONTS�AND�YOUR�OWN�ERROR�
SOUNDS�

*NSTALLING�,ICKSTART������ IN�AN�
"���� IS�EASY
� AS� LONG�AS�YOU�MAKE�
SURE�YOU�BUY�THE�FULL�$OMMODORE�
UPGRADE� KIT��5HE�UPGRADE�KITS�NOW

COME� IN�THREE�FLAVOURS�
2 � ,ICKSTART�8ORKBENCH�������5HIS�
CONTAINS�THE������,ICKSTART�30.� AND�
8ORKBENCH�������5HIS� IS�NOW�OUT�OF�
DATE
� SO�YOU�MAY�BE�ABLE�TO�GET�ONE�
OF�THESE�PACKS�AT�A�KNOCK�DOWN�
PRICE
� AND�YOU�CAN�ALWAYS�BUY�THE�
8ORKBENCH�����UPGRADE� LATER�
2 � 8ORKBENCH�����WITH�,ICKSTART��
5HIS�CONTAINS�THE������,ICKSTART�
30.�AND�THE�NEW�8ORKBENCH������
5HERE�ARE�A�FEW�DIFFERENCES�BETWEEN
���� AND������THAT�MAKE�THE�NEWER�
VERSION�WORTH�GETTING
� ALTHOUGH�AT�THE�
TIME�OF�WRITING�THE�PACK�HAS�NOT�YET

BEEN�OFFICIALLY� LAUNCHED� AND�THE� PRICE�
OF�IMPORT�PACKS� IS�VERY�HIGH�
� � 8ORKBENCH�����ONLY�� *F�YOU
ALREADY�HAVE�A� �����,ICKSTART�30.�
	FOR�EXAMPLE� IF�YOUjRE�AN�"����1LUS�
OWNER
�YOU�MAY�WANT�TO�UPGRADE�TO�
THE� LATEST�8ORKBENCH�VERSION
�WHICH�
IS�AVAILABLE�SEPARATELY�

#&11&+$���+"4�
(& (01�/1
5HE�,ICKSTART�30.� HAS�A�WIRE�
SOLDERED�OVER�THE�TOP�� #EWARE�BUYING�
CHEAP�30.S�� �SOME�SOURCES�DO�NOT�

BNMSHMTDC�NM�O@FD���
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&5/�2CPGCQ� �� '#
q�6P�TO��.B�4*..�3".�ON�BOARD
��4UPPORTS�EXTERNAL�4$4*�DEVICES
����.)Z�4$4*�CONTROLLER

#ARE����������������������������������������������_���
��.#�������������������������������������������� _���
��.#�������������������������������������������� _���
���.#������������������������������������������ _���
���.#������������������������������������������ _���

!?PC� 2"2(� '?PB� #PGTC�
q4$4*�OR�*%&�����

��.#�������������������������������������������� _���
���.#������������������������������������������ _���
���.#������������������������������������������ _���

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

��&GE?@WRC� '#�
j �*NTERNAL�)ARD�%RIVE
q�"�����"����

�(#�)ARD�%RIVE������������������������������_���

/MUCP� !M?PB

q�/EW�3".�BOARD�FROM�1OWER�
�"�����"�����3".�BOARD

�.#� �����������������������������������������������_��
�.#� ��������������������������������������������_���
�.#� ��������������������������������������������_���
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".AX�LL�1LUS�������������������������������� _���
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q"MIGA������INCLUDES
q�������MICRO�PROCESSOR�
q��.)Z�CLOCK�SPEED
q������MILLION�COLOUR�PALATTE
q�%ISPLAY�UP�TO����
����COLOURS�ON�SCREEN
q�#UILT�IN����l�HIGH�DENSITY�DISK�DRIVE

"MIGA�����������.#�)%�������������_����
"MIGA����������.#�)%������������� _����
"MIGA�����������.#�)%�������������_����
"MIGA�����5����.#�)%��.#�3".���_�����
"MIGA�����5�����.#�)%��.#�3".� _����

/ & 8 � " M I G A � � � � �

q�/EW�"MIGA������NOW�AVAILABLE
q�"�CHOICE�OF�������OR�������PROCESSOR

/ J C ? Q C � C L O S G P C

q�6SE�7$3�AS�A�BACKUP�STORAGE�DEVICE
q�#LANK�VIDEO�TAPE�IS�ALL�THAT� IS�REQUIRED
q�����"MIGA�FLOPPY�DISKS�FIT�ON�A��HR�TAPE
q�$AN�BE�USED�FOR�HARD�DISK�BACKUP
q�5HERE�IS�ROOM�FOR����.#�OF�DATA
q�#ACKUP�AN�"MIGA�DISKETTE�IN���MINUTE
q�-OW�COST� STORAGE
���PENCE�PER�.#
q�.ENU�DRIVEN�SOFTWARE
q:OU�CAN�WATCH�57�ON�A�����S�MONITOR

��_�����7IDEO�#ACKUP�4YSTEM�

, M L G R M P

/FGJGNQ� ",����� ,I�
q8ITH�CABLE
q"VAILABLE�WITH�-OTUS�5URBO�$HALLENGE���
q0N�SITE�MAINTENANCE

$.�����.K��������������������������������� _���

.RFCP�,MLGRMPQ

$OMMODORE� ����4������������������������_���
$OMMODORE������53*�4:/$� ��������� _���
/&$�.ULTISYNC��'(�����������������������_���

("#� %JGAICP� %GVCP

%JGAICP� %PCC� 5GBCM� �
q�4TOP�THAT�ANNOYING�FLICKER
q�'ITS�INTERNALLY�IN�THE�"���
q�.ULTI�SYNC�MONITOR�REQUIRED

'LICKER�'REE�7IDEO�� ���������������������� _���


)'��

q5HE�COMPLETE�MUSIC�KITFORTHE�"MIGA
q�*NCLUDES�
q�.USIC�,IT�PACKAGE
��3EAL�5IME�4OUND�**
q�0VER����SPECIAL�EFFFECTS
q�$AN�WORK�WITH�.*%*� INSTRUMENTS
q�%IGITAL�4TUDIO�***
q�.IDI�INTERFACE�
q4TEREO�SOUND�DIGITISER�
q4TEREO�SPEAKERS�
q"LL�LEADS���SOFTWARE

5HE�.USIC�1ACK������������������������_�����
4PEAKERS�ONLY�������������������������� _�����
.IDI�INTERFACE��������������������������� _�����

q�.ANUFACTURED�BY�1OWER�$OMPUTING
q����.#�ON�ONE�OPTICAL�DISK
q�3EAD�AND�WRITE�OPTICAL�DISKS�
q��MS�RUNNING�SPEED
q�#UILT�IN�POWER�SUPPLY
q�)IGH�POWER�COOLING�FAN
q����WAY�AND����WAY�4$4*�PORTS�
q5HRU�PORT�BUILT�IN
q�4$4*� *%�SWITCH
q�$OMPATIBLE�WITH�MAJOR�4$4*�CONTROLLERS

���.#�OPTICAL�DRIVE�	*NTERNAL
�������_���
���.#�OPTICAL�DRIVE�	&XTERNAL
������_���
���.#������OPTICAL�D ISK �����_������EACH
4$4*�CONTROLLER�CARD
	FOR�"�������"����
������������������������_���
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�0#
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����.#�%ISK�DRIVE�NOW�AVAILABLE _���

. I S C E L L A N E O U S

(�-OCK�(ENLOCK������������������������ ��� _���
*MAGE�&FFECTS�������������������������������_���
$INE.031)������������������������������������_��
����&XTENDER����������������������������� �� _���
����"UTOCHANGE�KIT������������������� �����_��
"5�"UTOBOOT�&PROM�KIT�������������� �����_��
'AST30.�4ERIES������������������������ �����_��
30.�4HARE������������������������������� _�����
30.�4HARE�"�������������������������� �����_��
30.�4HARE�"����INC��V������������� _��

" C C E L E R A T O R

&5/�&
%M�PAC
q�������ACCELERATOR�BOARD
q�������.ATHS�CO�PROCESSOR

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

������'USION����INC���.#� ������������� _���
������1RO�1ERIPHERALS�INC���.#� ��� _���

�.#�X��4*..�������������������������������� _��
4*..����X��.#��������������������������_���
4*..����X��.#���� �������������������������_��
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4 C A N N E R S �
��&�7/41�).�3(%�-!1+%3�&/1�!�
(!.$�2#!..%1�3(%.�&/1'%3�3(%�
1%23�!.$�'%3��/6%12#!.�
"MIGA�'ORMAT� +ULY�����
1 O W E R � 4 C A N N E R � V � � �

q� ��������%1*�SCANNING�RESOLUTIONS
q����GREYSCALES
q�5HRU�PORT�FOR�PRINTER
q�"WARD�WINNING�EDITING
�IMAGE�MANIPUd
LATION���SCANNING�SOFTWARE

1OWER�4CANNER�V���� ������������������� _���
1OWER�4CANNER�$OLOUR����������������_���

$NQML� &3
����

��()2�$1)5%�#/.3!).2�-/1%�'!$�
'%32�3(!.��!3-!.�2�43),)37�"%,3��
"MIGA�$OMPUTING� 'EB����

/"���!� /MUCP� #PGTC

q�"WARD�WINNING�DRIVE�MANUFACTURED�BY�
1OWER�$OMPUTING

q�4UPER�SLIM�DESIGN
q�"NTI�CLICK�	$URES�THAT�ANNOYING�CLICK

q�7IRUS�BLOCKER�	1REVENTS�VIRUSES

q� #UILT�IN�BACKUP�HARDWARE

1$���#�WITH�#LITZ�"MIGA����������������_��
1$���#�WITH�#LITZ���9$OPY�������������_��
1$���#�	$YCLONE�COMPATIBLE
��������_��
1$���#�IN�BLACK�CASE�������������������� _��
�4G HR �C QHUD�HR�NMKX�@U@HK@A KD�SN �QDF HR SDQDC� NVMDQR�N E�8#NOX�
0 QNEDRRHNM@K��9NT�LTRS�OQNUHCD�OQNN E�N E�OTQBG@RD�N E�8#NOX�
0QNEDRRHNM@K

/MUCP�#PGTCQ
1$���&�&CONOMY�DRIVE�������������_�����
1$����"����*NTERNAL�DRIVE�������� _�����
1$����"�����*NTERNAL�DRIVE�������_�����

#S?J� #PGTC
q�5WO�HIGH�QUALITY�DISK�DRIVES�BUILT�INTO�
ONE�COMPACT�UNIT

��4AME�FEATURES�AS�1$���#

%UAL�DRIVE� \���
q�����%1*�$OLOUR�FLATBED�SCANNER
q����BIT�COLOUR
q�4OFTWARE�INCLUDED
(5������INC��1OWERSCAN�V�����������_���
(5������INC��"4%(�4OFTWARE�������� _���
5RANSPARENCY�"DAPTOR�6NIT���������� _���
%OCUMENT�'EEDER������������������������ _���

$NQML� &3
����
������%1*�COLOUR�FLATBED�SCANNER
q����BIT�COLOUR
q�"��READING�AREA
q�4OFTWARE�INCLUDED
��"MAZING�SCAN�QUALITY
(5������INC��"4%(�4OFTWARE�������� _����

4NEP?BC�.DDCPQ�
*F�YOU�CONSIDER�YOUR�SCANNER�SYSTEM�TO�
BE�INFERIOR�TO�THE�1OWER�4CANNER
�WE�WILL�
HAPPILY�UPGRADE�YOUR�SOFTWARE�AND�INTERd
FACE��	1OWER�4CANNER�IS�COMPATIBLE�WITH�
MOST�SCANNING�HEADS

V����6PGRADE�	INC��INTERFACE
�����_�����
V����4OFTWARE�UPGRADE�FOR�1OWER4CANNER�
USERS�	SEND�4"&
��������������������������� _��
4 G D � ! L HF @ � B @ M � N M K X � C H R O K @ X � ��� F Q D X R B @ K D R

# L I T Z � " M I G A
q� #ACKUP�DISKS�AT�LIGHTNING�SPEEDS
q�4TOPS�ALL�EXTERNAL�DRIVES�FROM�CLICKING
q�$ONTAINS�ANTI�VIRUS�FROM�BEING�WRITTEN�
INTO�THE�BOOTBLOCKER

#LITZ�"MIGA� ������������������������������������_��

% J M N R G A ? J � # G Q I � # P G G

q� 4TORES���.#�ON�ONE��.�DISK
q�$OST�EFFECTIVE�MASS�STORAGE�UNIT
q� $AN�BE�USED�AS�A�����.#�FLOPPY�WITH�
"MIGA�%04�AND�"."9

q�"."9�COMPATIBLE�WITH�%.*�.AC�DRIVER
q� 1ACKS�AN�ENTIRE�BACK�UP�ONTO�ONE�
FLOPPY

q�"DDITIONAL�DISKS�AVAILABLE
q� *NTERNAL�VERSION�FOR�"��������������
q� &XTERNAL�VERSION�FOR�"���
q� 4$4*� *NTERFACE�REQUIRED
*NTERNAL�"�����K IT�������������������������_���
*NTERNAL�"�����K IT�������������������������_���
&XTERNAL�"����KIT�������������������������� _���

S I O N S

" � � � � . E M O R Y � $ A R D S

�.#�3".�WITH�CLOCK��������������� _�����
��.#�3".�WITHOUT�CLOCK���������� _�����

1 $ � � � � � 3 " . � $ A R D �
0UR�3".�BOARD�IS�DESIGNED�ESPECIALLY�
FOR�THE�"�����COMPUTER�AND�COMES�WITH�
�.#�OF�3".�ON�BOARD�TO�EXPAND�YOUR�
MEMORY�TO��.#�OF�CHIP�3".��1LUG�IN�AND�
GO�OPERATION�	'ITS�INTO�THE�TRAPDOOR


1$�����3".�CARD ��_�����

4 . # � 1 O W E R � # O A R D
q� 1LUGS�INTO�SIDE�SLOT
�FULLY�AUTO�CONFIG
�FULL�
THRU�PORT��&XPAND��.#��.#

�.#_���� �.#_���� �.#_����
��X�;*1�CHIPS�������������������������� _�����

1 $ . $ *" � . E M O R Y
�� 6LTRA�SLIM�MEMORY�CARDS
q� �.#�.EMORY�CARD
q� 'OR�"����"����
q� 43".�MEMORY

�.#�.EMORY�CARD� ��\���

� � � . # � 3 " . � # O A R D
q� 'ULLY�SUPPORTS���.#�OF�CHIP�3".
q� 'ULLY�COMPATIBLE�WITH�'ATTER�"GNUS
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���.#�3".�BOARD� ��_��

� . # � W I T H � 5 H R U � P O R T
q� &XPAND�YOUR�"����S�MEMORY�UP�TO�A�
TOTAL�OF��.#�WITHOUT�DISPOSING�OF�YOUR�
EXISTING����,�UPGRADE

q�8ORKS�WITH���.#�OF�$HIP�3".
	���+�2!-�LTRS�AD���BGHO�SXOD�NQ�MNS�DWBDDCHMF��BL�HM�KDMFSG
�
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�.#�WITH�THRU�PORT� ��\��

" � � � � 3 " . � $ A R D
q� ���,�3".�EXPANSION�WITH�CLOCK���FREE�
SOFTWARE�	"�����COMPATIBLE


���,�3".�	��CHIP
�WITH�CLOCK��������� _��
���,�3".�WITHOUT�CLOCK� ��������������� _��

"WARD�8INNING�.#IRAFACTNRET
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SUPPLY�THE�OFFICIAL� PARTS
� ONLY�30.S�
WITHOUT�A�WIRE�OVER�THE�TOP
�WHICH�
MAY�REQUIRE�SOME�SOLDERING�TO� INSTALL�
IN� EARLY�"���S�

:OU�WILL� NEED�TO�CUT�THE�WIRE� IF�
YOU�HAVE�A�NEWER�3EVISION��A�"MIGA��
0N�OLDER�"MIGAS
� KEEP�THE�WIRE�
INTACT�

&XTRACTING�A� RECTANGULAR�CHIP�
FROM�THE�MOTHERBOARD� IS�VERY�SIMPLE��
6SE�A�FLAT�BLADED� SCREWDRIVER�TO�
GENTLY�EASE�BOTH�ENDS�OF�THE�CHIP� UP�
FROM�THE�SOCKET�� %O�NOT�TRY�AND� PULL�
THE�CHIP�OUT�FROM�ONE�END�ONLY


BECAUSE�THIS�WILL� BEND�SOME�OF�THE�
LEGS�� *F�YOU�DO�BEND� SOME�OF�THE� LEGS�
THEN�GENTLY�BEND�THEM�BACK� INTO�
SHAPE�WITH�A� PAIR�OF�PLIERS�
"/05)&3�8"3/*/(� 0BSERVE�ANTId
STATIC�PRECAUTIONS�WHEN�HANDLING�ANY�
ELECTRONIC�COMPONENTS��4TATIC�
ELECTRICITY�CAN� KILL
� OR�SERIOUSLY�
DAMAGE
� THE�SENSITIVE� INTEGRATED�
CIRCUITS� IN�YOUR�"MIGA�� &ARTH�YOURSELF�
BY�WEARING�A�COMMERCIALLY�AVAILABLE�
ANTI�STATIC�WRIST�STRAP�OR�ELSE�BY�
TOUCHING�AN�EARTHED�CONDUCTOR�SUCH�
AS�A� RADIATOR�WHILE� HANDLING�CHIPS
�
AND�DONjT �TOUCH�THE�COMPONENTS� ANY

MORE�THAN� NECESSARY��"LWAYS�HANDLE�
CHIPS�BY�THE� BLACK�PLASTIC�CASE�� �TRY�
TO�AVOID�UNNECESSARY�CONTACT�WITH�
THE�METAL� LEGS�

#Y�NOW�YOU�SHOULD�HAVE�SAFELY�
REMOVED�YOUR�OLD�,ICKSTART�30.�FROM�
YOUR�"�����:OU�COULD� KEEP�THIS�TO�FIT�
INTO�A�,ICKSTART�SWITCHER
� BUT�MOST�
PEOPLE�NEVER�WANT�TO�GO�BACK�TO�
,ICKSTART�����AFTER�USING�����

4EE�THE�DIAGRAM�ON�THE�PREVIOUS�
PAGE�FOR� INFORMATION� ON�HOW�TO� INSERT�
THE� NEW�CHIP�THE� RIGHT�WAY�ROUND��
(ENTLY�PRESS�THE�CHIP� INTO�THE�SOCKET
�
MAKING�SURE�YOU�DONjT �BEND�ANY�OF

THE�PINS�TOO�FAR�
*F�YOU�DO�NOT�HAVE�A�HARD�DRIVE
�

THEN� INSTALLATION� IS� NOW�FINISHED��:OU�
CAN�PUT�YOUR�"MIGA�BACK�TOGETHER�
	UNLESS�YOU� PLAN�TO�MAKE�OTHER�
MODIFICATIONS
�AND�BOOT�YOUR�NEW�
8ORKBENCH� ��DISKS�

8ITH�A� HARD�DRIVE�ALL�YOU�NEED�TO�
DO
� AFTER�REASSEMBLING�YOUR�"MIGA
� IS�
CONNECT�YOUR�HARD�DRIVE�AND� RUN�THE�
*NSTALL� PROGRAM�ON�YOUR�� �� �� ���
*NSTALL�DISK��5HIS�WILL�COPY�OVER�THE�
NECESSARY�8ORKBENCH���FILES�TO�YOUR�
HARD�DRIVE��"FTER�THIS
� RESET�AND�YOU�
HAVE�8ORKBENCH���

" �$-04&�61�0'�5)&�" � � � � 3&7*4*0/� �" �.05)&3#0"3%
)EREjS�HOW�TO�LOCATE�THE�PARTS�O F�
THE�C IRCU IT�BOARD�THA T�NEED�TO �BE�
ALTERED�FO R��.B�$HIP�3".�ON�
REVISION��A�BOARDS��"LSO�SHOWN�*S�
THE�LOCATION�O F�THE�%ENISE�CHIP
�
WHICH�IS�THE�SAME�FOR�A LL�BOARDS�

5HE�%ENISE�CHIP�CAN�BE�REPLACED�BY�
THE�4UPER�%ENISE�	NUMBER�����
� TO �
GIVE�SEVERAL�NEW�DISPLAY�MODES�
INCLUDING�1RODUCTIVITY
�W ITH�A�
RESOLUTION�O F����X����DISPLAY�ABLE�
ON�A�MULTISYNC�MONITOR�

-ATER�REVISION�BOARDS�HAVE�THE IR�
REVISION�NUMBER�PRINTED�ON�TH IS�AREA
�
BELOW�THE�DISK�DRIVE��.AKE�A�NOTE�O F�
TH IS�NUMBER
�BECAUSE�SOME�O F�THE�
MODIFICATIONS�ARE�DEPENDENT�ON�
WHICH�REVISION�"MIGA�YOU�HAVE�

+1��IS�IN �A�S LIGH TLY �D IFFERENT�PLACE�ON�
REVISION��A�MACHINES
�BUT�THE�
MODIFICATIONS�TO�BE�MADE�TO �IT �ARE�
EXACTLY�THE�SAME�AS�FOR�A�REVISION�4�
MACHINE��4EE�THE�BOTTOM �LE FT�O F�THE�
DIAGRAM�ON�PAGE����FOR�DETAILS�

5HE�DIFFERENCE�IS�IN �+1�"
� WHICH�IS�
NOT�PRESENT�ON�REVISION�� �BOARDS��
5HE�EXISTENCE�O F�THIS�GROUP�O F�PADS�
MAKES�THE�CONVERSION�MUCH�EASIER�
FOR�REVISION��A�OWNERS��"BOVE�RIGHT�
IS�A�DIAGRAMMATIC�REPRESENTATION�

+1�"�IS�LOCATED�NEXT�TO �THE�TRAPDOOR�
3".�CONNECTOR��6SING�A�SHARP�CRA FT�
KNIFE
�CU T�THE�CONNECTION�BETWEEN�
THE�TWO�LOWER�PADS��#E�CAREFUL
�
BECAUSE�REPAIRING�INCORRECTLY�CUT�
TRACKS�CAN�BE�D IFFICU LT�

".*("�4)011&3�n �*446&����n �+6-:�����
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5HERE�ARE�SEVERAL�DIFFERENT�KINDS�OF�
3ANDOM�"CCESS�.EMORY�THAT�YOUR�
"MIGA�CAN�USE��5HERE�ARE�TWO�MAIN�
TYPES
� CALLED�$HIP�3".�AND�'AST�
3".��$HIP�3".� IS�USED�FOR�
PROGRAMS
�GRAPHICS�AND�SOUND
�WHILE�
'AST�3".�CAN�ONLY�BE�USED�FOR�
PROGRAMS
� BUT�PROGRAMS� IN� 'AST�3".�
RUN�FASTER�

#ECAUSE�GRAPHICS�AND� SOUND�CAN�
ONLY�BE�USED� IN�$HIP�3".
�HOWEVER�
MUCH� 'AST�3".�YOU�ADD�YOU�WILL� NOT�
BE�ABLE�TO�USE�PROGRAMS�THAT�REQUIRE�
A� LOT�OF�GRAPHICS�OR�SOUND�MEMORY�� �
FOR�EXAMPLE
� USING�%ELUXE�1AINT���IN�
)I�RES� *NTERLACE����COLOUR�MODE�

/EWER�"MIGAS
� LIKE�THE�"����
�
CAN�USE�UP�TO��.B�OF�$HIP�3".
�
ALLOWING�FAR�BETTER�USE�OF�GRAPHICd
INTENSIVE�PROGRAMS�� )OWEVER
�YOU�
CAN�UPGRADE�YOUR�OLD�"����TO�TAKE�
ADVANTAGE�OF�MORE�$HIP�3".�

*F�YOU�HAVE�AN�"����1LUS�YOU�
ALREADY�HAVE��.B�OF�$HIP�3".�FITTED�
TO�YOUR�MACHINE��5O�UPGRADE�TO��.B�
OF�$HIP�3".
� ALL�YOU�NEED�TO�DO� IS�
BUY�AN�"����1LUS��.B�3".�UPGRADE�
	THE�$OMMODORE�"�����FOR�
EXAMPLE
��"NY�OTHER�3".�YOU�ADD�TO�
YOUR�SYSTEM�	3".�ADDED�TO�AN�
EXTERNAL� HARD�DRIVE� INTERFACE
� FOR�
EXAMPLE�THE�(71�)$��
� IS� 'AST�3".�

*F�YOU�HAVE�AN�"����WITH� A�HALF�
.B�EXPANSION�FITTED� 	TOTALLING��.B�OF�
3".

�YOU�PROBABLY�HAVE�THE�MOST�
COMMON�SET�UP
� A�HALF�.B�$HIP�3".�
MACHINE�WITH�A� HALF�.B�OF�EXPANSION�
	OR��SLOWl
�3".��4LOW�	EXPANSION
�
3".� IS�THE� LEAST�USEFUL�OF�ALL�
MEMORY�TYPES�� *T�HAS�THE�MAJOR�
DISADVANTAGES�OF�BOTH�$HIP�3".�
	PROGRAMS�OPERATE�SLOWLY�IN� IT

� AND�
'AST�3".�	IT�CANNOT�BE�USED�FOR�
STORING�GRAPHICS�OR�SOUND
�

"LL�"MIGA����S�CAN�BE�UPGRADED�
TO�CONVERT�THIS� LESS�USEFUL� SLOW�3".�
INTO�FAR�MORE�USEFUL�$HIP�3".
�
ESSENTIAL� IF�YOU�WANT�TO�USE�%ELUXE�
1AINT���OR�ANY�OTHER�GRAPHICSd
INTENSIVE�PROGRAM�TO�THE�FULL�

#&11&+$�+"4� %&-�/�*
5HIS� IS�AN�OPERATION�THAT�INVOLVES�
HANDLING�STATIC�SENSITIVE�COMPONENTS�
AND�A�VERY�SIMPLE�SOLDERING�JOB�THAT�
ANYONE�WITH� A�SOLDERING�IRON�SHOULD�
FEEL�COMPETENT�TO�ATTEMPT�

'IRST
�CHECK�WHICH� REVISION�
MOTHERBOARD�AND�"GNUS�CHIP�YOU�
HAVE�� *F�YOUjVE�GOT�A�REVISION���
BOARD
� READ�THIS�FULLY�BEFORE�DECIDING�
WHETHER�TO�PROCEED�OR�NOT�� �ITjS�NOT�
AS�EASY�AS�ON� REVISION� ��OR��A�
MACHINES�

:OU�WILL� NEED�AN�����"�"GNUS�
CHIP�� *F�YOU�BOUGHT�YOUR�"����WITH�A�
HALF�.B�EXPANSION�FITTED�BY�
$OMMODORE
� IT jS�HIGHLY� LIKELY�YOU�
HAVE�THIS�CHIP�ALREADY
� IN�WHICH�CASE�
SKIP�THE�NEXT�STAGE�

*F�YOU�DO�NOT�HAVE�THIS�CHIP
� IT� IS�
AVAILABLE�FOR�AROUND�_���FROM�MOST�
"MIGA�DEALERS
� ALTHOUGH�YOU�MAY�
PREFER�TO�ASK�YOUR�DEALER�TO�FIT�THE

CHIP�FOR�YOU��5HE� REMOVAL�OF�THE�OLD�
"GNUS�CHIP�FROM�YOUR�MOTHERBOARD� IS�
BY�FAR�THE�MOST�DIFFICULT�PART�OF�THIS�
OPERATION��8ITHOUT�THE� RIGHT�TOOL� 	A�
1-$$�CHIP�EXTRACTOR
� ITjS�VERY�EASY�TO�
DAMAGE�THE�CHIP�SOCKET�WHEN�
REMOVING�THE�CHIP�

*F�YOU�DO�FEEL� LUCKY
�USE�TWO�VERY�
SMALL� FLAT�BLADED�SCREWDRIVERS�AT�
OPPOSITE�CORNERS�OF�THE�SOCKET�TO�
LEVER�THE�CHIP�OUT�

/EXT
�YOU�NEED�TO�MASK�PIN����
ON�THE�����"�"GNUS�CHIP�BEFORE�
INSERTION� 	UNLESS�YOU� LIVE� IN�/ORTH�
"MERICA�OR�ANYWHERE�ELSE�THAT�USES�
THE�/54$�VIDEO�STANDARD
� IN�WHICH�
CASE� IGNORE�THIS�PARAGRAPH
�� 4EE�THE�
DIAGRAM�BELOW�FOR�DETAILS�

0NCE�THE�OLDER�"GNUS� IS�
REMOVED
� INSERT�YOUR�NEW�����"�
CHIP�� 3EMEMBER�TO�ALIGN�THE�CHIP�IN�
THE�SAME�DIRECTION�AS�THE�ORIGINAL�
0N�ONE�SIDE�OF�THE�SQUARE�SOCKET�YOU�
WILL� SEE�THE�NUMBER���PRINTED�ON�THE�
MOTHERBOARD��"LIGN�THE�TOP�OF�THE

CHIP�WITH�THIS�WHEN� INSERTING�IT�
8HEN�EVERYTHING�IS�CONNECTED� UP�

AGAIN
�TEST�YOUR�"MIGA�WITH�THE�NEW�
CHIP�� *T�SHOULD�WORK�AS�BEFORE�	STILL�
WITH�HALF�A�.B�$HIP�3".�AND�HALF�A�
.B�'AST
�� *F�IT�DOES�NOT�WORK
�CHECK�
YOU�HAVE�THE�CHIP� INSTALLED�CORRECTLY�
n� *F�YOU�GET�A�SOLID�GREEN�OR�YELLOW�
SCREEN
�YOU�PROBABLY�EITHER�HAVE�A�
FAULTY�CHIP�OR�YOU�HAVE� INSTALLED� IT�
INCORRECTLY�
n� *F�YOU�GET�SOMETHING�THAT�LOOKS� LIKE�
A�NORMAL�SCREEN� BUT�EITHER�STRETCHED�
OUT�	SO�YOU� LOSE�SOME�OF�YOUR�
8ORKBENCH�SCREEN
�OR�WITH�A�VERY�
FAST� ROLLING�DISPLAY
�YOU�HAVE�NOT�
INSULATED�PIN����CORRECTLY�� �REMOVE�
THE�CHIP�AND� INSULATE�THE� PIN�

/OW�YOU�HAVE�TO�MAKE�TWO�SMALL�
MODIFICATIONS�ON�YOUR�MOTHERBOARD��
5HESE�DEPEND�ON�THE�REVISION�OF�YOUR�
MOTHERBOARD�
n� 3EVISION��A
'IRST�FIND�+1��ON�THE�MOTHERBOARD�

5HIS� IS�MADE�OF�THREE�SMALL� SQUARES�
OF�SOLDER
�THE�BOTTOM�TWO�CONNECTED�
BY�A�SMALL�THIN�TRACK�4EE�THE�DIAGRAM�
ON�PAGE����FOR�DETAILS�OF�WHAT�TO�DO�
HERE�� /EXT�FIND�+1�"�� �NEXT�TO�THE�
TRAPDOOR�3".�CONNECTOR�� �AND�CARRY�
OUT�THE�MODIFICATIONS�ALSO�DESCRIBED�
IN�THE�DIAGRAM�ON�PAGE����
n� 3EVISION��
5HIS�MODIFICATION� IS�VERY�SIMILAR�TO�
THE�3EVISION���PROCEDURE�DESCRIBED�
ABOVE
� BUT�THERE� IS�NO�+1�"�TO�
CHANGE
� SO�YOU�WILL� HAVE�TO�FIND�AND�
CUT�A�TRACK�ON�THE�MOTHERBOARD�� 4EE�
THE�DIAGRAM�ON�PAGE����FOR�THE�FULL�
DETAILS�
n� 3EVISION��
0H�DEAR��5HIS� IS�A�TRICKY�ONE��.OST�
PEOPLE� REGARD� IT�AS� IMPOSSIBLE�TO�
UPGRADE�THE� REVISION���� *T�ISNjT
� BUT�
ITjS�CERTAINLY�NOT�FOR�THE�
INEXPERIENCED��5HE�FOLLOWING�
MODIFICATIONS�ARE�NEEDED�

0N�THE�BOARD�THERE� IS�A�
CONNECTION�BETWEEN�PIN����ON�THE�

'AT�"GNUS�AND�PIN�
���ON�THE��������
	5HE�TOP� LEFT�PIN�ON�
THE������� IS� PIN����
$OUNT�DOWNWARDS�
FROM�THERE
� AND�THEN�
FROM�THE�BOTTOM�
RIGHT�TO�THE�TOP�RIGHT�
FOR�THE�HIGHEST�
NUMBERED�PIN�
�5HIS�
MUST�BE�CUT
� AND�A�
SMALL� PIECE�OF�WIRE�
ADDED�TO�CONNECT�PIN�
���ON�THE�'AT�"GNUS�
TO�PIN����ON�THE�
������

5RICKY �:ES
� IT�
IS�� *F�YOU�FEEL� UNEASY�
ABOUT�DOING�THIS
�
THEN�PERHAPS� IT jS�
TIME�TO�RETIRE�YOUR�
OLD�"����AND�BUY�A�
NEW�MACHINE�

8HEN�YOU�VE�
SUCCESSFULLY�
COMPLETED�ALL�THIS
�

PUT�YOUR�"MIGA�BACK�TOGETHER�AND�
POWER�UP��5YPE�"7"*-�FROM�THE�4HELL�
AND�YOU�SHOULD� HAVE�ONE�MILLION�
BYTES�OF�GRAPHICS�	$HIP
�MEMORY�
AVAILABLE�� *F�YOU�STILL�ONLY�HAVE�HALF�A�
.B�OF�$HIP�3".
�THEN�DOUBLE�CHECK�
ALL�YOUR�CONNECTIONS�

*F
� AFTER�YOU�HAVE�MADE�THE�
ALTERATIONS
�YOUR�"MIGA�SEEMS�MORE�
UNRELIABLE�THAN�BEFORE
� THEN�CHECK�
THE�3".�CHIPS� IN�YOUR�EXPANSION��
$OMMODORE�"����BOARDS�ARE� USUALLY�
FINE
� BUT�SOME�THIRD�PARTY�BOARDS�
	PARTICULARLY�OLDER����CHIP�BOARDS
�
MAY�BE�TOO�SLOW�TO�USE�AS�$HIP�3".��
*F�YOUR�SYSTEM�IS�UNRELIABLE�TRY�A�NEW
�
FOUR�CHIP
� 3".�EXPANSION��5HIS�
SHOULD� SOLVE�THE� PROBLEM�

*F�YOU�USE�A� LOT�OF�GRAPHICS�BASED�
PROGRAMS
� ESPECIALLY�FOR�VIDEO
�
DESKTOP�PUBLISHING�OR�MULTIMEDIA�
WORK
� �.B�OF�$HIP�3".�MAY�NOT�BE�
ENOUGH��:OU�CAN�EXPAND�UP�TO��.B�
OF�$HIP�3".� INSIDE�YOUR�"����� 'OLLOW

THE�PROCEDURE� LISTED�FOR�THE�
MODIFICATION�TO� �.B
� EXCEPT�DO�NOT�FIT�
A�����"�"GNUS�CHIP�� #UY�THE�.EG�"��
$HIP�BOARD�	REVIEWED�ON�PAGE����OF�
THIS� ISSUE
�AND�PLUG�THIS� INTO�THE�
"GNUS�SOCKET�� 	#EWARE�THOUGH
�THIS�
WILL� PREVENT�YOU�ADDING�OTHER�BOARDS�
INSIDE�YOUR�"MIGA
� SUCH�AS�
ACCELERATORS�
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5HE�"���� IS�A�SLOW�MACHINE�BY�
TODAYjS�STANDARDS��5HE�"MIGA������
IS�BETWEEN�TWO�AND�FIVE�TIMES�FASTER�
THAN�THE�ORIGINAL�"MIGA
�AND�EVEN�
THAT�IS� NOT�AS�FAST�AS� IT�MIGHT�BE�

5HE�"MIGA�USES�THE�.OTOROLA�
������FAMILY�OF�$16� 	$ENTRAL�
1ROCESSOR�6NIT
��5HE�$16� IS�THE�CHIP�
THAT�DOES�MOST�OF�THE�WORK� IN�YOUR�
COMPUTER�� 'ASTER�$16S�ENABLE�YOU�TO�
USE�YOUR�COMPUTER�MORE�PRODUCTIVELY��
5ASKS�THAT�MAY�TAKE�HOURS�ON�SLOWER�
MACHINES�CAN�TAKE�MINUTES
� AND�
TEDIOUS�TASKS�ON�SLOWER�MACHINES�
	SUCH�AS�PRINTING�FROM�A�GRAPHICS�
WORD� PROCESSOR
�ARE�NO� LONGER�
IRRITATING
� AND� IN� SOME�CASES�ALMOST�
INSTANTANEOUS�

1ROCESSOR�CLOCK�SPEEDS�ARE�
MEASURED� IN�.EGA)ERTZ�	.)Z
��5HIS�
IS�THE�FREQUENCY�OF�A�CLOCK�SIGNAL� THAT�
DRIVES�THE�CHIP��"LTHOUGH�THE�FASTER�
THE�CLOCK�FREQUENCY�THE�FASTER�THE�
CHIP�OPERATES
� HIGHER�SPEC�CHIPS�
GENERALLY�RUN�AT�HIGHER�SPEEDS�
BECAUSE�OF�DESIGN�DIFFERENCES
� SO�FOR�
EXAMPLE�A���.)Z�������
OUTPERFORMS�A���.)Z�������QUITE�
CONSIDERABLY�IN� SOME�CASES�

5HERE�ARE�SEVERAL�VERSIONS�OF�THE�
.OTOROLA�CHIP�USED� IN�"MIGAS�
n� �������5HIS� IS�FITTED�TO�THE�"����
�
"���
�"����1LUS
�"���
�"����
�
"�����AND�$%57�� 3UNNING�AT�A�
RATHER�SLOW��.)Z
� THIS�PROCESSOR�HAS�
BEEN�THE�STANDARD�FITTED�TO�ALMOST�
EVERY�"MIGA�MODEL�SINCE������
n� �������5HIS� IS�CURRENTLY�FITTED� INTO�
THE�"MIGA�"������ 3UNNING�AT�A�MORE�
RESPECTABLE� ��.)Z
� IT�GIVES�A�
SIGNIFICANT�PERFORMANCE�BENEFIT�OVER�
THE�OLDER�GENERATION�OF�"MIGAS�
n� �������5HIS� IS�A�FASTER�MODEL�OF�
THE�������CHIP��$URRENTLY�A���.)Z�
j����CHIP� IS�FITTED�TO�THE�"MIGA������
AND�THE�"MIGA���������
n� �������$URRENTLY�THE�FASTEST�
PROCESSOR�FITTED�TO�"MIGAS
� THE�
��.)Z� �����CHIP�MAY�RUN�AT�THE�
SAME�SPEED�AS�THE�������FITTED�TO�
THE�"MIGA������AND����������BUT�
OUTPERFORMS� IT�CONSIDERABLY�BY�VIRTUE�
OF�ITS�BETTER�DESIGN��5HE�TOP�OF�THE��
RANGE�"MIGA����������AND�"MIGA�
����5�ARE�FITTED�WITH�THIS� PROCESSOR�

5O�FURTHER�COMPLICATE�MATTERS
�
THERE�ARE�SEVERAL�MODELS�OF�EACH�
PROCESSOR��5HE�������AND�ABOVE�ARE�
AVAILABLE� IN�TWO�MODELS
� THE�
STANDARD� 	FOR�EXAMPLE�THE������� IN�
THE�"MIGA�����
�AND�THE�&$�
	��&$���� IN�THE���������
��5HE�&$�
STANDS�FOR�BOTH� �&CONOMY�� 	THE�&$
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*SOLATE�PIN���

5HE�SEM I�CIRCULAR�MARK�A T�THE�TOP�O F�"GNUS��P LASTIC �
CASE�DENOTES�PIN���� $OUNT�ANTI�CLOCKW ISE�TO �LOCATE�PIN�
���� *SOLATE�IT �W ITH�A�SLIVER�O F�4ELLOTAPE�OR�A�DAB�O F�5IPP��
EX
� OR�BEND�IT �UP�OR�EVEN�REMOVE�IT �ALTOGETHER�
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CAN�ONLY�BE�USED� BY�
PROGRAMS�THAT�HAVE�
BEEN�SPECIALLY�
WRITTEN�TO�TAKE�
ADVANTAGE�OF�THEM
�
BUT�MANY�PACKAGES�
NOW�SUPPORT�THEM�
AND� RUN�MUCH�FASTER�
IF�YOU� HAVE�SUCH�A�
CHIP�FITTED��5HESE�
PROGRAMS� INCLUDE�"RT�
%EPARTMENT�
1ROFESSIONAL

7ISTA1RO
� *MAGINE

3EAL��%
�4CENERY�
"NIMATOR
� .ORPH�
1LUS
�AND�4CULPT��%�
$HECK�THAT�THE�
SOFTWARE�YOU�USE�CAN�BENEFIT�FROM�A�
MATHS�COPROCESSOR�BEFORE�YOU�BUY�
ONE�� �OTHERWISE� IT�S�WASTED�MONEY��"�
MATHS�COPROCESSOR�CANNOT�SPEED�UP�
MOST�PROGRAMS�ON� ITS�OWN�

5HE�TWO�MODELS�OF�'16�CURRENTLY�
AVAILABLE�ARE�THE�������AND�THE�
�����
� BOTH� ALSO�MADE�BY�.OTOROLA��
5HE� LATTER�IS�CONSIDERABLY�FASTER�IN�
SOME�FUNCTIONS
� BUT�NOT�MUCH�FASTER�
IN�OTHERS��$HOICE�OF�MATHS�
COPROCESSOR�IS�USUALLY�DOWN�TO�
BUDGET�� *F�YOU�CAN�AFFORD�THE�������
THEN�GO�FOR�THAT�� IF�NOT
� THE������� IS�
QUITE�A�BIT�CHEAPER��5HE�������CHIP�
HAS�A�BUILT�IN�MATHS�COPROCESSOR�TO�
TAKE�THE� LOAD�OFF�THE�$16
� SO� LUCKY�
PEOPLE�WITH�"MIGA���������S�OR�
������ACCELERATOR�BOARDS�DO�NOT�
NEED�TO�ADD�ONE�

4O
�YOU�WANT�A�FASTER�PROCESSOR��
)OW�DO�YOU�FIT�ONE �6NFORTUNATELY�ITjS�
NOT�A�SIMPLE�MATTER�OF�UNPLUGGING�
ONE�CHIP�AND�ADDING�ANOTHER�� &ACH�
CHIP� IS�DIFFERENT�AND� REQUIRES�
DIFFERENT�CIRCUITRY�TO�CONTROL� IT��
6PGRADING�PROCESSORS� IN�THE�"MIGA�
RANGE�REQUIRES�THE� INSTALLATION�OF�AN�
ACCELERATOR�BOARD��5HESE�VARY�IN�COST�
FROM�AROUND�_����TO�OVER�_�
���
�
AND�THEYjRE�SO� IMPORTANT�AN� AREA�THAT�
WEjVE� PUT�TOGETHER�A�SEPARATE�ROUNDd
UP�OF�THEM�STARTING�ON�PAGE����

%$57�IS �ANOTHER�SOLUTION�TO �THE�PROBLEM�O F�INSUFFICIENT�
COLOUR�RESOLUTION�� * T �PLUGS�IN�EXTERNALLY�TO�GIVE�A�
COMPOSITE�VIDEO�SIGNAL�W ITH� THOUSANDS�O F�COLOURS�

PALETTE�OF���

� AND�THE�.ACINTOSH�
	THEN�ONLY�BLACK�AND�WHITE

� THE�
"MIGA�WAS�AMAZING��6NFORTUNATELY�
FOR�$OMMODORE
�THE�COMPETITION�
HAVE�CAUGHT�UP�� *#.� LAUNCHED�7("� IN�
THE� LATE� ����S�WITH� ����COLOURS�
DISPLAYABLE�FROM�A�PALETTE�OF�
���
�����.ACINTOSH�WENT�SLIGHTLY�
BETTER�WITH�THEIR�.AC� **� COLOUR�
COMPUTERS�� �����COLOURS�FROM�A�
PALETTE�OF����MILLION�

$OMMODORE�HAVE�CAUGHT�UP�WITH�
THE� INTRODUCTION�OF�THE�"("�GRAPHICS�
CHIPSET��5HE�"MIGA������ IS�NOW�
CAPABLE�OF�DISPLAYING�����COLOURS�
FROM�A�PALETTE�OF����MILLION
� AND�THE�
)".���MODE�ALLOWS� PHOTO�REALISTIC�
IMAGES
� ALMOST�INDISTINGUISHABLE�
FROM�EXPENSIVE����BIT�DISPLAYS
�ON�A�
STANDARD
�_����"MIGA�

8HERE�DOES�THIS� LEAVE�THE�"MIGA�
����OWNER �$AN�THE�NEW�"("�CHIPS�
BE�FITTED�TO�THE�"��� �6NFORTUNATELY
�
NO��5HE�"("�CHIPS�ARE�FAR�MORE�
ADVANCED�THAN�THE�ORIGINAL�GRAPHICS�
CHIPS�AND� REQUIRE�A�TOTALLY�DIFFERENT�
BOARD� LAYOUT�� *TjS�TECHNICALLY�NEXT�TO�
IMPOSSIBLE�TO�PRODUCE�AN�ADD�ON�TO�
USE�THE�"("�CHIPS�ON�AN�"����� �AND�
IF�IT�COULD� BE�DONE
� IT� IS�DOUBTFUL� THAT�
THE�PRICE�WOULD�BE�LESS�THAN�DOUBLE�
THAT�OF�A�NEW�"�����

/OW
�THIS�DOESNjT�MEAN�YOU�
SHOULD�JUST�GO�OUT�AND�SELL�YOUR�"����
RIGHT�AWAY��5HERE�ARE�ALTERNATIVES�

)I2�-IMITED�SUPPLY�THE�"�7IDEO�
���CARD� 	_���

� AN� INTERNAL�FITTING�
CARD�THAT�GIVES�THE�"�������BIT�
	�
����COLOUR
�AND����BIT�	���MIILION��
COLOUR
�DISPLAYS��5HE�BEST�PART�OF�THE�
PACKAGE�THEY�SUPPLY�IS�THE�EXCELLENT�
57�1AINT�GRAPHICS�PACKAGE�� �WHAT�
%ELUXE�1AINT�SHOULD�BE
� IT�S� PROBABLY�
THE� BEST�PAINT�PACKAGE�ON�THE�"MIGA��
5HE�"�7IDEO�CARD�WON�T�ENABLE�YOU�TO�
RUN�"("�SOFTWARE�	LIKE�%ELUXE�1AINT�
"("

� BUT� IF�YOUjRE� USING�YOUR�"MIGA�
FOR�GRAPHICS�	FOR�EXAMPLE
� RAYTRACING

�
THE�"�7IDEO�WILL� PERFORM�MORE�THAN�
ADEQUATELY�AS�A�DISPLAY�DEVICE�

5HE�%$57�"����	NOW�_���
� IS�
ANOTHER�BOX�THAT�PROVIDES�THE�"����
WITH� BETTER�THAN�NORMAL�GRAPHICS���
1LUGGING�IN�EXTERNALLY
� SO� IT� IS�TERRIBLY�
SIMPLE�TO�SET�UP
� IT�GIVES�THE�"����A�
COMPOSITE�VIDEO�DISPLAY�IN�OVER�FOUR�
MILLION�COLOURS��5HE�BOX�IS� IDEAL�FOR

SIMPLE�VIDEO�WORK
� BECAUSE�THE�
COMPOSITE�OUTPUT�NEEDS�NO�ENCODING�
TO�CONNECT�STRAIGHT�TO�STANDARD�VIDEO�
RECORDERS��"LSO�PROVIDED� AS�PART�OF�
THE�%$57�HARDWARE� IS�A�FRAME�
GRABBER
�WHICH�CAN�DIGITISE�A�COLOUR�
VIDEO� IMAGE��:OU�CAN� IMPORT�THIS�
STRAIGHT� INTO�THE�EXCELLENT�%$57�PAINT�
PROGRAM�SUPPLIED
�MESS�AROUND�WITH�
IT�AND�DISPLAY� IT�BACK�AS�VIDEO��"GAIN
�
%$57�WON�T� RUN�NEW�"("�SOFTWARE�
AND�YOU�CAN�T�HAVE�FANCY�8ORKBENCH�
BACKGROUNDS
� BUT�FOR�A�PRACTICAL�
SOLUTION�FOR�A�COMMON� USE�OF�THE�
"MIGA
�%$57=S�A�SOLID� PERFORMER�

*F�ALL�YOUjRE�AFTER�IS�A�FLICKER�FREE�
HIGH�RESOLUTION�DISPLAY
� THEN�THERE�
ARE�TWO�WAYS�YOU�CAN� REDUCE�THE�
FLICKER
� ALTHOUGH�BOTH� REQUIRE�AN�
EXPENSIVE�MULTISYNC�MONITOR�	LIKE�THE�
$OMMODORE� ����
�TO�WORK�

'IRST
�THE�"����1LUS� INTRODUCED� A�
NEW�CHIP
�THE�4UPER�%ENISE� 	����
�
TO� REPLACE�THE�ORIGINAL� %ENISE�VIDEO�
CHIP��5HIS�GIVES�YOUR�MACHINE�SEVERAL�
NEW�DISPLAY�MODES
� INCLUDING�
k1RODUCTIVITYl 
�WHICH�CAN�GIVE�A�
FLICKER�FREE�����X�����RESOLUTION�
DISPLAY�ON�AN�"MIGA�CONNECTED�TO�A�
MULTISYNC��5HIS�CHIP�WILL�WORK�ON�ANY�
"MIGA�THAT�HAS�THE�'ATTER�����"�OR�
�����"GNUS�FITTED
� AND�ADDING�IT�IN� IS�
EASY�� �SIMPLY�REMOVE�THE�OLD� %ENISE�
CHIP�AND� INSERT�THE�NEW�CHIP�

0NLY�SOFTWARE�WRITTEN�TO�TAKE�
ADVANTAGE�OF�DIFFERENT�SCREEN�MODES
�
OR�PROGRAMS�THAT�RUN�ON�THE�8ORKd
BENCH�SCREEN
�WILL� RUN�FLICKER�FREE
� BUT�
IT�S�SURE�BETTER�THAN�NOTHING�

*F�YOU�WANT�TO�FIX�THE�FLICKER�
PERMANENTLY
�YOU�NEED�THE� *$%�
'LICKER�'REE� 7IDEO���CARD��5HIS� PLUGS�
INTO�THE�%ENISE�SOCKET�AND�CONTAINS�
EXTRA�CIRCUITRY�AND�3".�TO� REMOVE�THE�
INTERLACE�FLICKER�FROM�ANY�SCREEN�
MODE
� ALTHOUGH�AGAIN�THIS� REQUIRES�A�
MULTISYNC�MONITOR�TO�WORK�

0R
� FOR�_����OR�LESS
�YOU�CAN�BUY�
A�HARDWARE�FRAME�BUFFER�THAT�WILL�
ENABLE�YOU�TO�DISPLAY�ALL�THE�NEW�"("�
MODES�	INCLUDING�)".�

�FLICKER�FREE�
ON�A�MULTISYNC�� *T�WILL� RUN�%ELUXE�
1AINT�"("
� AND�EVEN�HAS� ITS�OWN�
FLOPPY�DRIVE
� ������PROCESSOR�AND�
MOUSE��:ES
� IT�S�AN�"MIGA������� �A�
BARGAIN� IN�ANYONEjS� LANGUAGE��
8HETHER�YOU�BUY�ONE�OR�UPGRADE�YOUR�
"����WILL�DEPEND� LARGELY�ON�WHETHER�
OR�NOT�YOU�HAVE�MANY�"����
PERIPHERALS�YOU�WANT�TO�KEEP�� #UT�AT�
LEAST�NOW�YOU� KNOW�HOW�TO�UPGRADE�
SHOULD�YOU�CHOOSE�TO�� $%
n�"CCELERATORS�ROUND�UP
� PAGE����

VERSIONS�ARE�CHEAPER
�AND�
k&MBEDDED�$ONTROLLER�� � �THESE�
PROCESSORS�WERE� INITIALLY�DESIGNED�FOR�
CHEAP�MASS�MARKET�NON�COMPUTER�
USE� IN
�FOR�EXAMPLE
� INDUSTRIAL�CONTROL�
EQUIPMENT
�WASHING�MACHINES�AND�
VIDEO�RECORDERS�

5HE�&$�VERSION�OF�THE������� IS�
LIMITED� IN�THE�MAXIMUM�MEMORY�IT�
CAN�ADDRESS�� �AN�"�����WITH� THE�
��&$����CAN�ONLY�USE�A�MAXIMUM�
OF��.B�$HIP�3".� AND��.B�'AST�
3".��5HE������
� NON�&$
� CHIP�CAN�
THEORETICALLY�ADDRESS�UP�TO
��(IGA#YTES
� OR��
����.B
�OF�3".�

5HE�&$�VERSION�OF�THE�������
DOES�NOT�CONTAIN�THE�..6� 	.EMORY�
.ANAGEMENT�6NIT
�PRESENT� IN�THE�FULL�
������CHIP��5HIS� IS�A�COMPLEX�PART�
OF�THE�CHIP�THAT�ENABLES�THE�
COMPUTER�TO�BLOCK�THE�PROCESSOR�
FROM�ACCESSING�AREAS�OF�MEMORY
� OR�
REMAP�A�BLOCK�TO�POINT�AT�ANOTHER�
AREA�� *F�THIS�SOUNDS�EXACTLY�THE�SORT�
OF�THING�YOU�COULD�DO�WITH
� THEN�THE�
��������� ISNjT�THE�MACHINE�FOR�YOU��
-UCKILY�FOR�MOST�PEOPLE�THERE�ARE�
ONLY�A�HANDFUL� OF�PROGRAMS�THAT�
REQUIRE�THE�PRESENCE�OF�AN�..6� 	THE�
DEVELOPER�TOOL� &NFORCER�AND�THE�
VIRTUAL�MEMORY�PROGRAM�(IGA.EM�
BEING�THE�TWO�MOST� IMPORTANT

� SO�
UNLESS�YOU�NEED�THESE�THE�&$����
WILL� BE�AS�GOOD�AS�THE�FULL� j����FOR�
YOU
�AND�WILL�SAVE�A�FEW�POUNDS�TOO��

5HE�&$�VERSION�OF�THE�������
LEAVES�OUT�BOTH�THE�..6�AND�THE�
MATHS�COPROCESSOR�PRESENT�IN�THE�
FULL� j����CHIP�� $URRENTLY�$OMMODORE�
ARE�NOT�USING�THE���&$����CHIP� IN�
ANY�OF�THEIR�MACHINES�

.ATHS�COPROCESSOR �8HATjS�
THAT �.ATHS�COPROCESSORS�ARE�CHIPS�
WHICH�SPECIALISE� IN�HANDLING�ALL� THE�
COMPLEX�MATHEMATICAL� FUNCTIONS�THAT�
SLOW�DOWN� NORMAL� PROCESSORS
�
ESPECIALLY�CALCULATIONS� INVOLVING�NOT�
JUST�WHOLE�NUMBERS� 	INTEGERS
�BUT�
FRACTIONS�� #ECAUSE�THESE�FRACTIONS�
CAN�BE�ACCURATE�TO�VARYING�NUMBERS�
OF�DECIMAL� PLACES
�MATHS�
COPROCESSORS�ARE�ALSO� REFERRED�TO�AS�
'LOATING�1OINT�6NITS�OR�'16S�
� '16S $/�-%& 

5HE�"�7IDEO�CARD�PROVIDES�BOTH��
����COLOUR�AND�� � ����
MIILION�COLOUR�MODES
�AND�HAS�SOME�SPECIAL�ANIMATION�
FEATURES�TOO�� 5HE�LA TEST�VERSION�W ILL�F IT �EXTERNALLY�

!"1�&)0
5HE�FINAL� AREA�WHERE�
THE�"�����
REPRESENTS� AN�
ADVANCE�OVER�THE�
OLDER�"MIGAS
� AND�
BY�FAR�THE�MOST�
IMPORTANT
� IS� IN�THE�
GRAPHICS�DISPLAY�
5HE�"MIGA�HAS�BEEN�
LIMITED�TO�A�
MAXIMUM�OF����
INDEPENDENT�COLOURS�
CHOSEN�FROM�A�
PALETTE�OF��
����FOR�
OVER�SEVEN�YEARS��
$OMPARED�WITH�THE�
1$�GRAPHICS�AT�THE�
TIME�	$("
�WITH�FOUR�
COLOURS�USING�ONE�OF�
TWO�FIXED�PALETTES
�
OR�&("
�WITH� ���
COLOURS�FROM�A

6'$1$�3.�&$3�(3
n� �����"GNUS
� 4UPER�%ENISE� AND�
OTHER�CHIP�SPARES� 	_VARIOUS
�$1$�
$OMPONENTS�c ������ ������

n� *$%�'LICKER�'REE�7IDEO��� 	_���
�
0MEGA�1ROJECTS�e������������

n� %$57�"���� 	_���
�4ILICA�
4YSTEMS�e��������� ����

n� "�7IDEO����	_���
� )I2�g �����
���������

� \ \ � ".*("�4)011&3�n �*446&����n �+6-:�����



/0%.� !,,� (/523 
8D�C�FD�'FE�-8K���FD���D�-LE;8P
" . * ( " � $ 0 . 1 6 5 & 3 4

"���� ����������������������������� ��������� _������
"����$ARTOON� 1ACK� ���� ��������� _������
"������;OOL� 1ACK������� ��������� _������
"����� �������������������������� ��������� _������
"�����"����� �������������� ��������� _�PHONE
"������������������������������� ��������� _�PHONE
"������������������������������� ��������� _� PHONE
. ON ITO R������������������������ _������

3 " . � � � % * 4 , � % 3 * 7 & 4

;YDEC�EXT�D RIVE ������������������������_�����
1OWER�EXT�D RIVE �����������������������_�����
"���� INT�DRIVE�������������������������� _�����
"�������K� NO�C LO C K ���������������_�����
"�������K���C LO C K ����������������� _�����
"������ ��MEG�EXP ������������������� _�����
"���� ��MEG���C LO CK ����������������_�����
"���� ���MEG��������������������������� _�����
"�����MEG
� �� FITTED ��������������_������
4TAR�-$���������������������������������_������
4TAR�-$������������������������������ _������
(71���MEG��������������������������� _������
(71���MEG��������������������������� _������

13*/5&34� �� 3*##0/4
4TAR�-$����$OLOUR����������������_������
4TAR�-$����$OLOUR����������������_������
4TAR� -$�������$OLOUR��������� _������

-$����MONO� RIBBON ����������������� _����
-$����COLOUR� R IBBON ����������������_����
-$�������MONO� RIBBON ����������� _����
-$�������COLOUR� R IBBON ��������_�����
-$���MONO� RIBBON ������������������� _����

-&"%4� �� $"#-&4
1RINTER����������������������������������������� _����
/ULL� . ODEM �������������������������������_����
+OYSTICK�&XTENDER���METRE�������_����
+OYSTICK�.OUSE� &XTENDER��������_����
"MIGA�TO�4$"35�����������������������_����
�� 1LAYER� �� 41&$*"-� � ��������������_����
"NALOG�+OYSTICK�"DAPTER���������� _����

-00,�� -00,�� -00,�
53"$503'&&% �% *4, �

-"#&-4
-MU�WMS�A?L�NPGLR�WMSP�MUL�NPMDCQQGML?J�BGQI�J?@CJQ�

�����/J?GL�UFGRC�BGQI�J?@CJQ�ML�RP?ARMP�DCCB��AMK
��
NJCRC�UGRF�%.41�BGQIQ�MD�QMDRU?PC�?LB�?PRUMPI�

:OURS �FO R �0/-:

\����
�����+?@CJQ�UGRF�QMDRU?PC
.-+8�\�����

�'-"Y LI=- � I �J I �
" 7 " * - " # - & � / 0 8 �

(� ,(& �,.#4+ 3.12�
.-+8�\�������

( ����/.6$1�24//+($2�
.-+8�\�������

���/+ 8$1� # /3$12�
.-+8�\�����

)633:� 8)*-&� 450$,4�
-"45�

% *4,4� �� -"#&-4
 JJ� BGQIQ� ?PC� QSNNJGCB� UGRF� J?@CJQ��
4-!1 -#$#� #(2*2�?PC������CPPMP�DPCC��
(L� RFC� SLJGICJW� CTCLR� RF?R� ?LW� MD� MSP�
BGQIQ� ?PC� D?SJRW�� RFCL� UC� UGJJ� PCNJ?AC�
RFC� BGQIQ�  -#� PCGK@SPQC� WMSP� PCRSPL�
NMQR?EC�

�����%4%%���������������������������_�����EACH
�����3AINBOW�������������������� _�����EACH
���l�%4)%���������������������������_�����EACH

6FW� LMR� RPW� MSP� !1 -#$#� BGQIQ��
2SNNJGCB� GL� @MVCQ� MD� ���BGQIQ�

�����%4%%� 'UJI��������������������������� _����
�����%4)%�9EROX�����������������������_����
������%4%%� 'UJI������������������������� _����
������%4)%� 'UJI������������������������� _����

���������� LABELS������������������������� _����
����� �����TRACTO RFEED ���������������_����

4503"(&� #09&4
.SP� FGEF� OS?JGRW� BGQI� QRMP?EC� @MVCQ�
?PC� AMLQRPSARCB� DPMK � FGEF� GKN?AR�
NJ?QRGA� ?LB� F?TC� QKMICB� NCPQNCV�RMNQ��
.P� DMP� QN?AC� Q?TGLE� CAMLMKGA� QRMP?EC�
MD� J?PEC� BGQI� AMJJCARGMLQ�� UFW� LMR� RPW �
MSP�QR?AI?@JC� BGQI�BP?UCPQ�

,MQR� RWNCQ� ?PC� ?T?GJ?@JC� DMP� � �� c� MP�
������ BGQIQ�

���CAPACITY��������������������������������_����
���CAPACITY�������������������������������� _����
���CAPACITY��������������������������������_����
����CAPACITY������������������������������_����
���CAPACITY� #ANX�DRAWER��������� _����
����CAPACITY�1OSSO� DRAWER���_������
����CAPACITY�D RAWE R��������������_�����

.*4$&--"/&064
.OUSEHOUSE�������������������������������������� _�
��
.OUSEMAT��MM� TH IC K ���������������������� _����
%ISKDRIVE� C LEANER������������������������������ _����
"����%USTCOVER���������������������������������_����
"����%USTCOVER���������������������������������_����
"�����%USTCOVER������������������������������ _����
.ONITOR�%USTCOVER����������������������������_����
-$���%USTCOVER���������������������������������_����
-$����%USTCOVER������������������������������ _����
-$����%USTCOVER������������������������������ _����
-$�������%USTCOVER������������������������ _����
3OBOSHIFT������������������������������������������_�����
"MIGA� -IGHTPEN������������������������������� _�����
0PTICAL� .OUSE����������������������������������_�����
.EGAMOUSE������������������������������������� _�����
1RIMAX�.OUSE����������������������������������_�����
*TSA�.OUSE����������������������������������������_�����
"LTADATA�5RACKBALL����������������������������_�����
$RYSTAL�5RACKBA LL����������������������������� _�����
;YDEK�5RACKBALL������������������������������� _�����
;YFI�"MP�4PEAKERS��������������������������_�����
"CTION� 3EPLAY�.K� ***����������������������� _�����
5ECHNOSOUND�����������������������������������_�����
.IDI�.ASTER���������������������������������������_�����
5ILT�5URN�.ONITOR�4TAND��������������������_����
��PIECE� 1RINTER�4 TAND����������������������� _����
"��$OPYHOLDER����������������������������������� _����
30.�4HARER������������������������������������� _�����
7���� 30. �����������������������������������������_�����
7����� 30.���������������������������������������_�����
.ICROPERF�5RACTORFEED�1APER�� ����SHEETS����_����

�����SHEETS��_�����

@@@@@V+0:45*$,45@@@@@@
" LL� JO Y S TIC K S � HAVE� AU TO FIRE � FEA TU RE �
EXCEP T� THOSE � M ARKED� ��
5RIGGER�(RIP�.ODELS
2UICKSHOT�TU RB O ���������������������������������_����
1YTHON� �. ������������������������������������������_����
+ETFIGHTER������������������������������������������� _�����
5OPSTAR�����������������������������������������������_�����
*NTRUDER����������������������������������������������_�����
#ASE� 'IRE�#UTTON�.ODELS
.AVERICK��. ������������������������������������ _�����
.EGASTAR������������������������������������������� _�����
; IPSTICK ����������������������������������������������_�����
$OMP�1RO������� ����������������������������_�����
$OMP� 1RO�& X TRA ������������������������������ _�����
$OMP� 1RO�4 TA R���������������������������������_�����
$RUISER�. U LTICO LOU R������������������������� _����
$OMP� 1RO�4TAR�. */ *���������������������� _�����
"VIATOR� �� ' LIGHTYOKE����������������������� _�����
)ANDHELD� .ODELS
4PEEDKING�����������������������������������������_�����
/AVIGATOR������������������������������������������_�����
#UG���������������������������������������������������� _�����

"/"-0(� +0:45*$,4
'�"MIGA

8ARRIOR��������������������������������������_�����
4NIPER����������������������������������������_�����
4PEEDKING�"NALOG��������������������� _�����
*NTRUDER�� �����������������������������������_�����
"VIATOR���'LIGHTYOKE������������������ _�����
 B?NRCP�RM� SQC� ?LW� /"� ?L?JME� HMWQRGAI�
ML� ?L� KGE?� ������������������������.-+8� \����

????� � � � 
 �
 � � � � �
�%*"�$�)��� � � 
 �� � 
 � � � �

� � � 
 �� �
���

q�"NYTIME
.� 
 �� � �& �� �� � )& � � ! ! %  � , *

.� � + ! ' $' # * � � � � ! ! % ! '  *

�20&+"00�%,2/0
�AM �TO � ��PM �.ON�4AT
� ��AM �TO ��PM �4UN�
�HH� EPAIO�=J@�KBBANO�OQ>FA?P�PK�=R=EH=>EHEPU
�"�,"�

-�-�Z�
��� " L L �-NE?AO� EJ?�3�1
4A�=??ALP�-,O��?DAMQAO���?NA@EP�?=N@O

#64*/&44�"/%�&%6$"5*0/�03%&34�8&-$0.&

/ H � K � � � )� / / � 7 0 5 � Q � � 2 � 3 ( 7 � ) 3 3 � �� �413*/( � 30"%
� -0/(50/
� 450,&�0/�53&/5� 45�� �19



����&�,�.),-

5 H E � T H R I L L

1H;R�0BFILHG�M>LML�MA>�LBG@E>�
NI@K:=>�MA:M�BFIKHO>L�>O>KR�
:LI><M�H?�RHNK��FB@:��?KHF�
=BLIE:R�MH�=:M:�A:G=EBG@


HAT�CAN�AN�
ACCELERATOR�DO�FOR�
YOU �+UST�IMAGINE��
NO�MORE�WAITING�FOR�

THOSE�k8AITl� BALLOONS�TO�DISAPPEAR
�
NO�MORE�WATCHING�SCREEN�UPDATES�
AT�THE�SPEED�OF�TRICKLING�MOLASSES
�
NO�MORE�WONDERING�WHETHER�YOUR�
MACHINE�HAS�CRASHED�BECAUSE�
NOTHING�SEEMS�TO�BE�HAPPENING�
+UST� IMAGINE�DESKTOP�PUBLISHING�
THAT�REALLY�IS�FASTER�THAN�SETTING�
TYPE�BY�HAND
�ANIMATION�THAT�
REDRAWS�FAST�ENOUGH�TO�LOOK�LIKE�IT jS�
ACTUALLY�MOVING
�AND�RAY�TRACING�
THAT�YOU�DONjT �HAVE�TO�WAIT�A�WEEK�
TO�SEE�

:OUR�"MIGA� IS�A�POWERFUL�
MACHINE
� AND� IT jS�CAPABLE�OF�
PROCESSING�WELL� OVER�HALF�A�MILLION�
INSTRUCTIONS�EVERY�SECOND
� BUT�
PROCESSOR�INTENSIVE�APPLICATIONS� LIKE�
THESE�CAN� PUSH� IT�TO� ITS� LIMITS��/O�
MATTER�HOW�STRAIGHTFORWARD�OR�HOW�
SOPHISTICATED�THE�PROGRAM�YOUjRE�
RUNNING
� THE�MACHINE�SIMPLY�CANNOT�
RUN�FASTER�THAN�THE� �CLOCK�SPEEDl� OF�
ITS�$ENTRAL�1ROCESSING�6NIT�	$16
�
5HE�OBVIOUS�SOLUTION�� UPGRADE�THE�
$16
� INCREASE� ITS�CLOCK�SPEED
� OR�
BOTH��"ND�THE�WAY�TO�DO�THAT�IS�TO�
ADD�AN�ACCELERATOR�CARD�

"CCELERATORS�ARE�A�MAJOR�
INVESTMENT��"S�WE�NOTED� IN�OUR�
OVERVIEW� IN�"MIGA�4HOPPER���
� AN

ACCELERATOR�CARD� IS� LIKELY�TO�BE�YOUR�
MOST�EXPENSIVE�ADD�ON�AFTER�A�HARD�
DISK�� 	*F�YOU�MISSED�THAT�ISSUEjS�
INTRODUCTION�TO�ACCELERATORS�AND�
REVIEWS�OF�OTHER�CARDS�NOT�COVERED�
HERE
� TURN�TO�THE�"MIGA�4HOPPER�BACK�
ISSUES�SERVICE�ON�PAGE�����
�
)OWEVER
� A� LOT�HAS�CHANGED� IN�THE�
LAST�SIX�MONTHS
� APART�FROM�THE�
ADDITION�OF�THE�"�����TO�THE�"MIGA�
RANGE��.OST�IMPORTANTLY
� THE� PRICE�OF�
SOME�OF�THE�MUCH�FASTER��������
BASED�ACCELERATORS� HAS�COME�DOWN
�
MEANING�THAT�IT�IS�NOW�POSSIBLE�FOR�
EVEN�"����OWNERS�TO�CONSIDER�
PUTTING�A�HIGH�SPEED�������CARD� INTO�
THEIR�MACHINE�

*F�YOUjRE�STARTING�FROM�SCRATCH
�
WITH�A�����.)Z�������AS�FITTED� IN�
THE�"���
�"����1LUS
�"�����AND�
"����
� THEREjS�A�HUGE�RANGE�OF�
OPTIONS�AVAILABLE�� *F�YOU�ARE�AN�
"�����OWNER
� THEN�YOU�ONLY�HAVE�
ONE�PRACTICAL�CHOICE
� AND�THAT� IS�
SPECIFIC�"�����CARDS�� �ALL� CURRENTLY�
������BASED��5HE� RANGE�AND�VALUE��
FOR�MONEY�OF�THESE�CARDS� IS�GETTING�
BETTER�BY�THE�DAY
�SO� ITjS�WORTH�
SHOPPING�AROUND�� 'OR�"�����OWNERS
�
THE�CHOICE� IS�NOT�QUITE�AS�WIDE�YET��
:OU�ALREADY�HAVE�A���.)Z�������
CHIP� IN�YOUR�MACHINE�AS� IT� IS�� *F�YOU�
DECIDE�YOU�NEED�FURTHER�SPEED
� A�FEW�
BOARDS�ARE�ALREADY�AVAILABLE�AND�THE�
OPTIONS�ARE� INCREASING�ALMOST�MONTH

.OST�"MIGAS�
HAVE�A�.OTOROLA� @
������CHIP�IN
THEM�	BUT�SEE�PAGE����FOR�THE�
EXCEPTIONS

� ABLE�TO�HANDLE�OVER�
HALF�A�MILLION� SINGLE� INSTRUCTIONS�PER�
SECOND�OR�HALF�A�.*1��5HAT�S�FAST�
ENOUGH�TO�ADD�ALL�THE�NUMBERS�FROM�
��TO��
���
���� INCLUSIVE�TOGETHER�
IN� LESS�THAN�HALF�A�MINUTE�� 	5RY�IT�
YOURSELF�AND�SEE�HOW�LONG� IT�TAKES�
YOU�
�"�������CAN�DO� IT�IN�THREE�
SECONDS��5HE�"MIGA���������
�
WHICH�CAN�DELIVER�ABOUT����.*14
�
CAN�DO� IT� IN�A�SECOND�AND�A�HALF��
4OME�OF�THE�MOST�ADVANCED�
PROCESSORS�AVAILABLE
� SUCH�AS�THE�
%EC�"LPHA
�CAN�EXECUTE� ����MILLION�
INSTRUCTIONS�PER�SECOND��5HIS�SORT�OF�
BIINDINGLY�FAST�4UPERCOMPUTER�LEVEL�
PERFORMANCE�WILL�SOON�FIND� ITS�WAY�
INTO�DESKTOP�MACHINES�� �AND� IN�THE�
CASE�OF�THE�%EC�"LPHA
� IT�ALREADY�
HAS�� %EC�HAVE�PRODUCED�A�VERSION�
OF�THE� *#.�1$�WITH�THEIR�"LPHA�CHIP�
IN�� #ELIEVE�ME
�THIS�DOES�NOT�HANG�
ABOUT�� *F�ONLY�WE�COULD�GET�ONE�OF�
THESE�BEASTS� INTO�AN�"MIGA���

"LTHOUGH�CHIPS�ARE�BECOMING�
VERY�FAST
�MEMORY�HAS�BEEN�FINDING�
IT�HARD�TO�KEEP�UP
�AND�THE�
BOTTLENECK�IN� SOME�MODERN

/ I � E��

!$& (--$12 �
�	��	������ : COMPUTERS� IS�NOT�

THE�$16�CHIP
� BUT�
HOW�FAST�MAIN�

MEMORY�CAN�OPERATE�� *T�WAS�GETTING�
TO�THE�POINT�WHERE�THE�PROCESSOR�
WOULD�HAVE�TO�SIT�IDLE
�WAITING�FOR�
THE�MEMORY�TO�COME�UP�WITH�THE�
RESULTS��5HESE�FORCED�DELAYS�ARE�
CALLED� �WAIT�STATESl �

0NE�WAY�OF�EASING�THIS�PROBLEM�
IS�TO�USE�A� kCACHEl� 	PRONOUNCED�
kCASHl
��5HIS� IS�A�SMALL� AMOUNT�OF�
EXTREMELY�FAST�MEMORY�THAT�IS�ONd
BOARD�THE�$16�CHIP� ITSELF��5HE�CHIP�
IS�ABLE�TO�READ�AND�WRITE� INFORMATION�
TO�THE�CACHE�MUCH�FASTER�THAN�MAIN�
MEMORY
� AND�FETCH�ONE� INSTRUCTION�
WHILE� IT� IS�STILL�EXECUTING�THE�
PREVIOUS�ONE�� #Y�HOLDING�THE�PAST�
FEW�INSTRUCTIONS� IN�THE�CACHE
�THE�
$16�CAN�EXECUTE�SMALL� PROGRAM�
LOOPS�ENTIRELY�IN�THE�CACHE
�MAKING�
THEM�BLINDINGLY�FAST��0N�CHIPS� LIKE�
THE������
� THE�CACHE�CONTROLLERS�
kPRE�FETCHl�BOTH� INSTRUCTIONS�AND�
DATA
� SO�THEY�SIT�READY�IN�THE�CACHE�
FOR�THE�$16�TO�USE��4O
�WHY�ISNjT �ALL�
YOUR�MEMORY�CACHE�MEMORY� IF�ITjS�
SO�FAST �2UITE�SIMPLY
�THE�FASTER�THE�
MEMORY�THE�MORE�EXPENSIVE� IT�IS��
$ACHE�3".� IS�GENERALLY�TOO�COSTLY�
FOR�DESKTOP�MACHINES�

2".1(-&�2/$$#��3'$�1$5($62
"CCELERATORS�ARE�TOUGH�TO� RATE�� �IT jS�VERY�MUCH�A�
MATTER�OF�HORSES�FOR�COURSES��8E�VE� LOOKED�AT�
GENERAL�CONSIDERATIONS
� SUCH�AS�THE�SUPPLIED�
DOCUMENTATION
� SOFTWARE
� AND�EASE�OF�FITTING
� BUT�
YOU�SHOULD�TRY�TO�GET�A�CLEAR�IDEA�OF�YOUR�SPECIFIC�
NEEDS�AND�NOT� RELY�ONLY�ON�THE� RATINGS�

8E�HAVE�GIVEN�COMPARISON�FIGURES�FOR�SPEED
�
BUT�BE�AWARE�THAT�FEW�PROCESSOR�SPEED�PROGRAMS�
ARE�TOTALLY�ACCURATE�� �WE�FOUND�THAT�THREE�.*14�
PROGRAMS� RATED�AN�"�����AT�ANYWHERE�FROM�
��.*14�TO���.*14��4UCH�VARIATIONS�SHOULD�
BALANCE�OUT�ACROSS�THE� RANGE�OF�TESTS�WE�CARRIED�
OUT
� BUT�BEAR�IN�MIND�THAT�THERE� IS�BOUND�TO�BE�A�
MARGIN�OF�ERROR�AND�FIGURES�THAT�ARE�CLOSE�TO�ONE�
ANOTHER�CAN�T�BE�DEFINITIVE�� 'OR�THESE� REASONS
�WE�
HAVE� RATED�THESE�CARDS� IN� RELATION�TO�EACH�OTHER
�
BUT�NOT�BY�MEASURES�THAT�PRETEND�TO�BE�ABSOLUTE�

5ERMS�SUCH�AS�'16�AND�/*.6�ARE�EXPLAINED� IN�
THE�MAIN� BODY�TEXT�

5HESE�ARE�THE�CARDS� REVIEWED�

'OR�THE�"����
n � (71�"����� ���&$����!���.)Z
�WITH� HIGHd
SPEED�4$4*� INTERFACE�AND��.B�3".
n� 1ROGRESSIVE�1ERIPHERALS���������� �������!�
��.)Z
�WITH��.B�3".

'OR�"����S�AND�"����S�
n� (71�(�'ORCE������ ���&$����!���.)Z
�WITH�
������'16� AND��.B�3".
n�(71�(�'ORCE������ �������!���.)Z
�WITH�4$4*�
AND���.B�3".
n� 1ROGRESSIVE�1ERIPHERALS�;EUS������ �������!�
��.)Z
�WITH�4$4*�AND� ��.B�3".

'OR�THE�"�����"����5�
n� (71�(�'ORCE������ �������!���.)Z
�WITH��.B�
3".
n� 1ROGRESSIVE�1ERIPHERALS�.ERCURY������ �������
!���.)Z
�WITH� ��.B�3".

'OR�THE�"�����
n� (71�"������ ���&$����!���.)Z
�WITH��.B�
3".�AND�'16

��+,1"���,21�/�*
4OME�OF�THESE�CARDS� 	ALL�OF�(71jS
�CAN�ACCEPT�
4*..�	4INGLE� *N�LINE�.EMORY�.ODULE
�3".�
MODULES� 	ABOUT�_���FOR��.B

� UP�TO�A�TOTAL� OF�
�.B� IN�ALL��5HIS�MEANS�THAT�IF�YOUR�BUDGET� IS�TIGHT�
YOU�COULD�BUY�A�BASIC�ACCELERATOR�AND�ADD�3".�
LATER�AS�YOU�NEEDED� IT
� SAVING�ON�THE� INITIAL�OUTLAY�

� � � ".*("�4)011&3�n �*446&����n �+6-:�����
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BY�MONTH��"�����OWNERS�DONjT�HAVE�
A�CHOICE�AT�ALL
�JUST�YET
� BUT�THE�WORD�
IS�THAT�YOU� CAN�EXPECT�TO�SEE�SOME�
ACCELERATOR�CARDS�FOR�THE�"���������
COMING�OUT�SHORTLY�

&5/� ���
'OR�THE�"�������&$����!���.)Z
�
WITH�HIGH�SPEED�4$4*� INTERFACE�AND�
HARD�DISK�AND��.B�3".

5HIS� IS�A�NEAT�ADD�ON�FOR�THE�"����
*T�PLUGS� INTO�THE� LEFT�HAND�SIDE�
EXPANSION� PORT�AND�GIVES�YOU�A�
STYLISH���.B�OR����.B�4$4*� HARD�
DISK
� �.B�OF����BIT�3".�
	EXPANDABLE�TO��.B
�AND�A���.)Z�
��&$����CHIP
�WITH�OPTIONAL���.)Z�
������'16�

#&11&+$
"S�EASY�AS�PIE�� *T�S� ANOTHER�(71�
PLUG�IN�AND�GO�PRODUCT
� AND�YOU�DO�
JUST�THAT�

&+�20"
5RANSPARENT��:OU�DON�T�HAVE�TO�
WORRY�ABOUT�COMPLEX�SET�UPS�� �THE�
3".�AND�PROCESSOR�ARE�
AUTOMATICALLY�RECOGNISED�BY�YOUR�
"���
� AS� IS�THE�HARD�DISK��(71�
SUPPLY�THEIR�EXCELLENT�HARD�DISK�
PREPARATION�AND�PARTITIONING�
SOFTWARE
�WHICH
� ALTHOUGH� IT�LOOKS� A

3$-�04$23(.-2
#EFORE�YOU�PLUNGE� IN�AND�SPLASH�OUT�
ON�AN�ACCELERATOR�CARD
�+OLYON�3ALPH�
AND�5OBY�4IMPSON�SUGGEST�YOU�ASK�
YOURSELF�THESE�QUESTIONS�

LITTLE�DAUNTING�AT�FIRST
� IS� IN�FACT�VERY�
EASY�TO�USE�� %OCUMENTATION� IS�
EXCELLENT��5HE� kGAME�� SWITCH�ON�THE�
FRONT�IS�A�NICE�TOUCH�� �IT�DISABLES�
THE�������PROCESSOR�SO�YOU�CAN�
RUN�SLOWER�SOFTWARE�� 6NFORTUNATELY�IT�
ALSO�DISABLES�THE�3".�

,3"/�))�&*-/"00&,+
5HIS� IS�A�VERY�EASY�EXPANSION�TO�THE�
"����COMPUTER
�MAKING�IT�A�FAST�
AND�POWERFUL�MACHINE��8HAT�IT�DOES�
NOT�DO
� HOWEVER
� IS�GIVE�YOU�"("�
PERFORMANCE
�FASTER�GRAPHICS�� *F�
YOUjRE�GOING�TO�BE�EXPANDING�YOUR�
"����TO�THIS�EXTENT
�YOU�WANT�TO�
THINK�VERY�CAREFULLY�ABOUT�WHETHER�AN�
"�����WOULD�BE�A�BETTER�BUY�IN�THE�
LONG�TERM�� *F�YOU�DO�WANT�TO�EXPAND�
YOUR�"���
� HOWEVER
� THIS� IS� IDEAL�� *F�
YOU�ALREADY�HAVE�A� LOT�OF�"����
HARDWARE�AND�DONjT �WANT�THE�"("
�
THIS� IS� A�GOOD�WAY�TO�GO�

#"�12/"0
'ITTING������ �
4OFTWARE������

0 � 8ILL� IT �DO�ME�ANY�GOOD 
/OT�ALL� SOFTWARE�WILL�WORK�WITH� AN�
ACCELERATOR�� 4OME�SOFTWARE
�
PARTICULARLY�GAMES
�WILL� APPEAR�TO�BE�
NO�DIFFERENT�IN�SPEED�� 6SUALLY�THIS

%OCUMENTATION������ �
.INIMUM�HARDWARE�REQUIREMENTS�
"���
�WITH�EMPTY�SIDE�EXPANSION�
SLOT�
..6��/O�
'16��0PTIONAL�
)ARD�DISK�INTERFACE��:ES
�4$4*
�WITH�
HARD�DISK
1RICE��_����WITH� �.B�3".�����.B

ISN�T�A� BAD�THING�� �AFTER�ALL
�YOU�DONjT�
WANT�TO� PLAY�GAMES�THAT�ARE�
UNCONTROLLABLE��0THER�PROGRAMS�� �
AGAIN
� SOME�OLDER�GAMES� IN�
PARTICULAR�� �MAY�NOT�WORK�AT�ALL


HARD�DISK
_����WITH��.B�3".������.B�HARD�
DISK
07&3"--��� �� �

.ANUFACTURED�BY��(REAT�7ALLEY�
1RODUCTS�e�������������������
%ISTRIBUTED�BY��4ILICA�4YSTEMS�
e������������


���
'OR�THE�"����"����1LUS��������!�
��.)Z
�W ITH��.B�OF����BIT�3".

5HIS���.)Z�������EXPANSION�CARD�
FOR�THE�"����COMES�WITH��.B�OF�����
BIT�3".�AS�STANDARD
� AND� IT�GIVES�
YOU�SOME�SERIOUS�POWER�TO�BOOST�
THE�"����� *T�FITS� INTERNALLY�AND�DOES�
NOT�TAKE�UP�ANY�EXPANSION�SLOTS�

#&11&+$
3EQUIRES�A� LOT�OF�HEARTACHE�TO�
INSTALL
� AND�COULD� POTENTIALLY�AGE�YOU�
���YEARS��:OUjLL� ALSO� INVALIDATE�YOUR�
WARRANTY
� AND�YOU� CAN�EASILY�CAUSE�
SOME�SERIOUS�DAMAGE��8HEN�FITTING�
THIS�SORT�OF�CARD
� READ�THE�MANUAL�IN�
DETAIL�BEFORE�STARTING��:OU� REALLY�
DON�T�WANT�TO�GET�THIS�WRONG�

:OU�HAVE�TO�REMOVE�THE�������
CHIP�AND� RE�SEAT� IT�ON�TO�THE�����
CARD��5HEN�YOU�FIT�A�SOCKET�
EXTENSION�TO�THE�����CARD�AND�
INSERT�THIS� INTO�THE�������SOCKET�

&+�20"
5HIS� IS�QUITE� A� LARGE�BOARD
� AND� RUNS�
QUITE�WARM�� #ECAUSE�THE�������
CHIP� REQUIRES������30.S�TO�WORK


1ROGRESSIVE�HAVE�CLEVERLY�PUT�THESE�
ON�TO�THEIR�BOARD�AS�STANDARD
�WHICH�
SAVES�YOU�HAVING�TO�BUY�NEW�30.S��
0F�COURSE
� IF�YOU�ALREADY�HAVE�THEM
�
THIS� IS�A�BIT�OF�A�WASTE��5HE�SUPPLIED�
SOFTWARE�ENABLES�YOU�TO�BOOT�OFF�
YOUR�OLD� PROCESSOR�AND�30.S
�WHICH�
GIVES�YOU�EXCELLENT�COMPATIBILITY�
WITH�GAMES�AND�OTHER�SOFTWARE�
WHICH� REFUSES�TO�RUN�ON�THE�����OR�
UNDER�������5HIS�BOARD�ACTS�AS�A�
30.�SWITCHER�AS�WELL�AS�A�
PROCESSOR�ACCELERATOR�
6NFORTUNATELY
� 3".� IS�NOT�ON�4*..S�
AND�NOT�SOCKETED
�SO� IT�WOULD� BE�
DIFFICULT�TO�EXPAND�THE�MEMORY�OF�
THIS�BOARD�ANY�FURTHER�

,3"/�))�&*-/"00&,+
8HAT�CAN� *�SAY �:OU�CANjT� REALLY�
MAKE�AN�"����GO�ANY�FASTER�THAN�
THIS��5HE�QUESTION� IS
�DO�YOU� REALLY�
WANT�TO�DO� IT � *F�YOU�CAN�AFFORD�ONE�
OF�THESE
�YOU�CAN�AFFORD� AN�
"��������
�WHICH� IS�"("�BASED�
AND�FUTURE�PROOF�� *F�YOUjVE�GOT�THIS�
SORT�OF�MONEY
�MAYBE�NOW� IS�THE�
TIME�TO�UPGRADE�YOUR�MACHINE�� *F�YOU�
WANT�TO� KEEP�YOUR�"���
�YOU�CANjT

BEAT�THIS�FOR�SPEED
� ALTHOUGH�
INSTALLATION� IS� A�BIT�OF�A�NIGHTMARE�

#"�12/"0
'ITTING��� ��� �
4OFTWARE��� ��� �
%OCUMENTATION��� ��� �
.INIMUM�HARDWARE�REQUIREMENTS�
"���
�WITH� NO�(ARY�TOWERS�OR�
INTERNAL�GADGETS�

..6��:ES�
'16��:ES
)ARD�DISK� INTERFACE��/O�
1RICE��_�
����
07&3"--��� �� �

.ANUFACTURED�BY��1ROGRESSIVE�
1ERIPHERALS�e������������������
%ISTRIBUTED�BY��.ICRO�1"$&�6,�
e������������

".*("�4)011&3�n �*446&����n �+6-:�����
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THOUGH� NOWADAYS�THIS� IS�THE�
EXCEPTION� RATHER�THAN�THE�RULE��"S�AN�
"MIGA�4HOPPER�READER
�YOU�MAY�NOT�
BE�TOO�CONCERNED�ABOUT�GAMES
� AND�
THE�GOOD�NEWS� IS�THAT�PROBABLY�����
OF�NEW�"MIGA�SOFTWARE
� AND�VIRTUALLY�
ALL� THE�SERIOUS�SOFTWARE�AVAILABLE�FOR�
THE�MACHINE
�WILL�WORK�WITH�AN�
ACCELERATOR�

2 � %O�*� ALREADY�HAVE�A�HARD�DISK 
4OME�CARDS� HAVE�HARD�DISKS�ON�
BOARD�WITH�SPECIAL� HIGH�SPEED�
INTERFACES�� �THE�(�'ORCE�CARDS�FROM�
(71�HAVE�AN�EXTREMELY�QUICK�4$4*�
INTERFACE� INDEED��5HE�ONE�WE�TESTED�
MANAGED�ABOUT��.B�PER�SECOND�
PEAK�PERFORMANCE�USING�A�DISK�
SPEED�PROGRAM
�WHEREAS�A�STANDARD

"�����PEAKED�AT����.B�PER�SECOND��
*F�YOU�ARE�GETTING�AN�ACCELERATOR�CARD�
FOR�GENERAL� USE
�THEN�YOU�MIGHT� LIKE�
TO�THINK�ABOUT�A�COMPATIBLE�HARD�
DRIVE�AS�WELL��"N� IDEAL� SOLUTION� IF�YOU�
HAVE�NEITHER�A�HARD�DISK�NOR�AN�
ACCELERATOR�ALREADY�IS�TO�GET�BOTH�AT�
ONCE�WITH�ONE�OF�THE�DUAL� CARDS�

2 � "M�*�USING�A�%."�INTERFACE 
#ECAUSE�%IRECT�.EMORY�"CCESS�
DEVICES�SEND�DATA�STRAIGHT�INTO�
MEMORY
� THEY�IN�EFFECT�BYPASS�THE�
PROCESSOR�YOUR�ACCELERATOR�WOULD�BE�
ACCELERATING�� *F�YOUR�HARD�DISK�
CONTROLLER�IS� NOT�A�%."�TYPE
�YOU�
HAVE�NO�PROBLEM
� BUT�%."�
CONTROLLERS�SUCH�AS�THE�$OMMODORE�
"����HARD�DISK� INTERFACE�WILL� NOT

WORK�PROPERLY�WITH�MOST�"����
ACCELERATORS�� *F�YOU�HAVE�THE�"����
THEN�YOU�ARE�CURRENTLY�LIMITED�TO�ONLY�
ONE�ACCELERATOR
�THE�.ICROBOTICS�79-��
����	_������
� REVIEWED� IN�"MIGA�
4HOPPER���
��4OLID�4TATE�-EISURE�
CLAIM�TO�BE�WORKING�ON�A�SOFTWARE�
PATCH�TO�ALLOW�THEIR�"�����AND�
#�����CARDS�TO�WORK�PROPERLY�WITH�
THE�"���
� BUT�THIS� ISN�T�YET�AVAILABLE��
$URRENTLY�THIS�PROBLEM�CAN�SLOW�DOWN�
THE�"����BY�AS�MUCH�AS������"GAIN
�
THIS�OCCURS�ONLY�WITH� %."�CONTROLLERS�
AND�DOES�NOT�APPLY�TO�MOST�OTHER�
HARD�DISK�CONTROLLERS
� SUCH�AS�THE�
(71�� *F�IN�DOUBT
�CHECK�WITH�THE�
SUPPLIER�OF�YOUR�HARD�DISK�OR�THE�
MANUFACTURER�OF�THE�ACCELERATOR�CARD�
YOU�ARE�CONSIDERING�

0� %O�*�NEED�AN�'16 
"�'LOATING�1OINT�6NIT�OR�MATHS�COd
PROCESSOR�IS�A�HARDWARE�GOODIE�THAT�
BOLTS�ON�TO�THE�$16�TO�GIVE�EXTREMELY�
FAST�PROCESSING�OF�kFLOATING�POINTl�
MATHS�� �THAT�IS
�CALCULATIONS�
INVOLVING�LOTS�OF�FRACTIONS� RATHER�THAN�
JUST�WHOLE�NUMBERS��8HAT�EXACTLY�
USES�FLOATING�POINT�MATHS �8ELL
� IF�
YOU�ARE�A�DESKTOP�PUBLISHER�OR�A�USER�
OF�PROGRAMS�SUCH�AS�3EAL��%
�
*MAGINE
� 7ISTA
� 4CULPT��%
�1RO%RAW�
AND�"RT�%EPARTMENT�1RO
�THEN�YOU�ARE�
SOMEONE�WHO�COULD�REALLY�MAKE�USE�
OF�THE�'16��5HE�SPEED�COMPARISON�
GRAPHS�ON�PAGE���� SHOW�THE�SPEED�
ADVANTAGE�OF�FLOATING�POINT�MATHS�
WITH�AN�'16�CLEARLY��5HERE�ARE�TWO�
'16S
�THE�������	WHICH�CAME�OUT

&5/�&
%.1"$����

&5/�&
%.1"$����� � �2��� ����	
#&11&+$
"S� IN�THE�CASE�OF�THE�OTHER�
"�����"�����CARDS
�FITTING�THIS� IS�A�
SIMPLE�PROCEDURE� IF�THE� INSTRUCTIONS�
ARE�CAREFULLY�FOLLOWED�

&+�20"
8ORKS�WITHOUT�ANY�PROBLEMS�AND�
PRODUCES�AN� IMPRESSIVE�TURN�OF�
SPEED
� ALTHOUGH�WE�FELT�THAT�THE�
1ROGRESSIVE�1ERIPHERALS�;EUS�BOARD�
WAS�SLIGHTLY�FASTER�

,3"/�))�&*-/"00&,+
"�FAST
� EASY�TO�USE�������BOARD�
THAT�BENEFITS�FROM�(71jS�EXCELLENT�
SOFTWARE��5HIS� IS� A�GOOD�BUY�AT�THE�
PRICE
� THOUGH� IF�YOU�HAVE�THIS�MUCH�
TO�SPEND�YOU�MIGHT�AGAIN�BE

THINKING�OF�TRADING�IN�YOUR�MACHINE�

#"�12/"0
'ITTING�� � ����
4OFTWARE�� � ��� �
%OCUMENTATION�� � ��� �
.INIMUM�HARDWARE� REQUIREMENTS��
"�����"�����WITH�EMPTY�$16�
EXPANSION� PORT�
..6�� :ES�
'16�� :ES
)ARD�DISK�INTERFACE�� :ES
� 4$4*�
1RICE�� _�
����
07&3"--��� �� �

.ANUFACTURED�BY��(REAT�7ALLEY�
1RODUCTS�W�0 L0 L��������������
%ISTRIBUTED�BY��4ILICA�4YSTEMS�
e�������������

"�����5HIS�CARD�DOESNjT �TAKE�UP�ANY�
OF�THE�CONVENTIONAL� EXPANSION�SLOTS
� �INSTEAD
� IT�SITS� IN�THE� PROCESSOR�
EXPANSION� AND�GIVES�YOU�FAST�4$4*�
AND��.B�OF����BIT�3".��5HE�UNIT�
TESTED�HAD�A���.)Z�������'16�
FITTED�ALSO�

#&11&+$
*NSTALLING�THIS� REQUIRES�NO�SOLDERING�
OR�COMPLEX�FITTING
� FORTUNATELY��5AKE�
THE�CASE�OFF�YOUR�"MIGA
� INSERT�THE�
BOARD
� ATTACH�THE����PIN�EXTERNAL�
4$4*� CONNECTOR�TO�A�;ORRO�
BACKPLANE�SO�THAT�YOU�CAN�PLUG�
DEVICES� INTO�THE�BACK
� AND�AWAY�YOU�
GO��5HE�BOARD�CAN�TAKE�A�HARD�DISK�
ON�BOARD� IF�YOU�HAVE�ONE�

&+�20"
/ICE�� 'UNCTIONALLY�IDENTICAL�TO�THE�
"���� IN�OPERATION
� AND�HAS�ALL�THE�
SAME�FEATURES��5HIS�ONE�HAD�THE�
��.)Z������
�AND�THIS�MADE�
RENDERING�OPERATIONS�VERY�FAST�
INDEED��(71�S�EXCELLENT�HARD�DISK�
INSTALLATION�SOFTWARE� IS�SUPPLIED�

,3"/�))�&*-/"00&,+
"�PRACTICAL
�GOOD�VALUE�FOR�MONEY

GENERAL�EXPANSION�FOR�THE�"�����OR�
"�����COMPUTERS�� *F�YOUjRE�NOT�
UPGRADING�TO�THE�"����
�THEN�THIS� IS�
IDEAL�

#"�12/"0
'ITTING�������
4OFTWARE������ �
%OCUMENTATION�������
.INIMUM�HARDWARE�REQUIREMENTS�
"�����OR�"�����WITH�EMPTY�$16�
EXPANSION� PORT�
..6��/O�
'16��:ES
)ARD�DISK�INTERFACE��:ES
� 4$4*�
1RICE��_����
07&3"--��� �� �

.ANUFACTURED�BY��(REAT�7ALLEY�
1RODUCTS�# �������������������
%ISTRIBUTED�BY��4ILICA�4YSTEMS
4�������������

'OR�THE�"�����OR�"��������&$����
!���.)Z
�WITH���.)Z�������'16
�
4$4*� INTERFACE�AND��.B�3".

5HIS� IS� BASICALLY�THE�(71�"����CARD�
	SEE�PAGE���

� BUT�FOR�THE�"�����OR�
"�����COMPUTERS� RATHER�THAN�THE

'OR�THE�"�����OR�"������������!�
��.)Z
�WITH�4$4*� INTERFACE�AND�
��.B�3".

5HIS� IS� LIKE�THE�(�'ORCE�����CARD�
REVIEWED� IMMEDIATELY�ABOVE
� BUT�IT

CONTAINS�A�MUCH�FASTER�������CHIP�
	CLOCKED� AT���.)Z
� BUT�THIS� RUNS�
FASTER�THAN�THE���.)Z� j���� IN�THE�
CARD�ABOVE
�AND� ��.B�OF�FAST����BIT�
3".��5HERE� IS�A�FAST�ON�BOARD�4$4*�
INTERFACE�

".*("�4)011&3�n �*446&����n �+6-:�����
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PRIMARILY�TO�ACCOMPANY�THE������
�
AND�THE�������	WHICH� IS�WHAT�COMES�
WITH�MOST�������BOARDS�THAT�INCLUDE�
AN� '16
�

2 � %O� *�NEED�AN�..6 
"�.EMORY�.ANAGEMENT�6NIT�IS�A�
CLEVER�LITTLE�DEVICE�THAT�ENABLES�YOUR�
"MIGA�TO�MAKE� USE�OF�VIRTUAL� MEMORY�
AND�MEMORY�PROTECTION��7IRTUAL�
MEMORY� INCREASES�THE�AMOUNT�OF�
FREE�3".�YOU�HAVE�BY�SETTING�ASIDE�
PART�OF�YOUR�HARD�DISK�AND�FOOLING�THE�
$16� INTO�THINKING�IT�IS� REAL� 3".��5HIS

VIRTUAL� 3".� IS�CONSIDERABLY�SLOWER� ��
THAN�THE� REAL� THING
� BUT� IT�CAN�COME�
IN�HANDY�IF�YOU�DESPERATELY�NEED�
MORE�MEMORY�AND� IS�ONE�WAY�OF�
OVERCOMING�THE�"MIGAjS�NORMAL�
��.B�MEMORY�CEILING�� �BUT�THEN�AN�
ACCELERATOR�CARD�CAN�DO�THAT�ANYWAY�
BECAUSE� IT�CAN�ACCESS� ITS�OWN�
MEMORY��.EMORY�PROTECTION�ALLOWS�
THE�$16� IN�A�MULTI�TASKING�
ENVIRONMENT�TO�STOP�ONE�TASK�TAKING�
OUT�OTHER�TASKS�WHEN� IT�GOES�WRONG�
BY�PREVENTING�IT�FROM�WRITING�TO�
MEMORY�THAT�IT�DOES�NOT�OWN��5HE

"MIGA�CURRENTLY�SUPPORTS�NEITHER�
MEMORY�PROTECTION� NOR�VIRTUAL�
MEMORY
� SO�WHAT�IS�THE� POINT�OF�
HAVING�AN�..6 �*F�YOU�ARE�A�
PROGRAMMER
�OR�ARE�THINKING�OF�TAKING�
UP�PROGRAMMING�SERIOUSLY
�ESPECIALLY�
IN�$�OR�ASSEMBLY�LANGUAGE
�THEN�AN�
..6� ALLOWS�YOU�TO� RUN� SOME�PRETTY�
NEAT�DEBUGGING�TOOLS
� SUCH�AS�
$OMMODOREjS�&NFORCER�� &NFORCER�
JUMPS� IN�WHEN�YOUR�PROGRAM�SCREWS�
UP�AND�TELLS�YOU�WHAT� IT�DID�AND�
WHERE� IT�WENT�WRONG�� #ELIEVE�ME
� IF�
YOU�ARE�THINKING�OF�PURCHASING�THAT

NEW�$�COMPILER�OR�LOOKING�ENVIOUSLY�
AT�%EV1AC��
�THEN�YOU�OUGHT�TO�BE�
DROOLING�OVER�THE� POSSIBILITIES�OF�
HAVING�AN�..6�

O � %O�*�NEED����BIT�3". 
5HE�������CHIP�	USED� IN�THE�"MIGA�
���
� ���
� ����
� �����AND�����
� IS�
A� ���BIT�PROCESSOR�� �THAT�IS
� IT�CAN�
ACCESS����BITS�OF�MEMORY�AT�ONCE��
5HE�������AND�ABOVE�ARE����BIT�
PROCESSORS�� �WHICH�MEANS�THEY�ARE�
CAPABLE�OF�RUNNING�TWICE�AS�FAST�AS�A�

BNMSHMTDC�NM�O@FD���

/1.&1$22(5$�/$1(/'$1 +2�9$42 �
'OR�THE�"�����OR�"������������!�
��.)Z
�WITH�4$4*�AND���.B�OF�����
BIT�3".

5HIS� IS�A�������EXPANSION�CARD�FOR�
THE�"�����AND�"�����SERIES�
COMPUTERS�� *T�GIVES���.B�OF�FAST�
���BIT�3".
� A���.)Z�������CHIP�
AND�A�FAST�4$4*� INTERFACE�

#&11&+$
-IKE�THE�(71�(�'ORCE
� THIS� IS�A�CASE�
OF�PLUG�IN�AND�GO�� *NSTALLING�THIS�CARD�
IS�A�STRAIGHTFORWARD�PROCEDURE�

&+�20"
5HIS�BOARD� IS�VERY� IMPRESSIVE�
INDEED�� *T�HAS�WORKED�FAULTLESSLY�
SINCE�THE�FIRST�TIME� IT�WAS�SWITCHED

ON�A�MONTH� OR�SO�AGO�NOW
� IN�A�
DEVELOPMENT�ENVIRONMENT��8EjRE�
PRETTY�UPSET�TO�SEE�THIS�ONE�GO��5HE�
HARD�DISK�PERFORMANCE� IS� BLISTERINGLY�
FAST�AND� IT�REAIIY�DOES�MAKE�THE�
"�����MOVE�� 4OFTWARE� IS�EXCELLENT�

,3"/�))�&*-/"00&,+
"�GOOD�BUY�IF�YOU�ARE� INTENDING�ON�
KEEPING�YOUR�"�����"�����FOR�A�
WHILE��5HE�HARD�DISK�PERFORMANCE�
HAS�TO�BE�EXPERIENCED�

#"�12/"0
'ITTING������ �
4OFTWARE�������
%OCUMENTATION������ �
.INIMUM�HARDWARE�REQUIREMENTS�
"�����"�����WITH� FREE�$16�SLOT�

..6��:ES�
'16��:ES
)ARD�DISK�INTERFACE��:ES
�4$4*�
1RICE��_�
����WITH� ��.B�3".
�

_�
����WITHOUT�3".�FITTED

07&3"--��� �� � �
.ANUFACTURED�BY��1ROGRESSIVE�
1ERIPHERALS�e�������������������
%ISTRIBUTED�BY��.ICRO�1"$&�6,�
c ������������

F� �^� q� q������ q��� q����� �� q

&5/�&
%.1"$����� � ����� ����3	
'OR�THE�"�����"����5��������!�
��.)Z
�WITH��.B�3".

5HIS� IS�A�RATHER�NEAT���.)Z�������
EXPANSION�FOR�THE�"�����OR�
"����5�� *T�CAN�HAVE�UP�TO��.B�OF�
ULTRA�FAST���N4����BIT�3".�FITTED� IN�
THE�FORM�OF�4*..S��5HIS� HAS�A�FAN�
ON�THE����
� AS�WITH�THE�OTHER�����
CARDS�� *T�COMES�COMPLETE�WITH�THE
�����,ICKSTART���30.S�FOR�THE�
"����
� IN�CASE�YOUR�MACHINE�DOES�
NOT�HAVE�THEM�ALREADY�

#&11&+$
:OU�REALLY�HAVE�TO�TAKE�YOUR�
MACHINE�TO�BITS�� 3EPLACING�THE�
30.S� IS�A�PAIN� IF�YOU�HAVE�TO�DO�
THAT�AS�WELL�� 'ITTING�THE�CONNECTOR�
FOR�THE�FAN� IS�FAIRLY�SIMPLE�� �IT�PLUGS�
INTO�ONE�OF�THE�HARD�DISK�POWER�
SOCKETS�AND�OFFERS�A�THROUGH�
CONNECTOR
� AND�THIS�MEANS�YOU�
DON�T�REQUIRE�ANY�SPECIAL� LEADS�FOR�
THE�"����5�VERSION�� 6NFORTUNATELY
�
ON�MY�"����5�SOME�ADJUSTMENTS�TO�
THE�1$#�HAD�TO�BE�MADE
� INCLUDING�
THE�REMOVAL�OF�A�RESISTOR�� 'ITTING�THIS

IS�NOT�FOR�THE�FAINT�HEARTED
� AND�
SHOULD� REAIIY�BE�DONE�BY�A�TRAINED�
FITTER�OR�YOUR�DEALER�

&+�20"
0NCE�THE�CARD� IS�FITTED
� THE�NORMAL�
COLLECTION�OF�EXCELLENT�(71�UTILITIES�
MAKE�THIS�BOARD�EASY�TO�USE�� *T�S�
FAST
� BUT�ONLY�JUST�FASTER�THAN�THE�
"����������4OFTWARE� IS�SUPPLIED�TO�
SPEED�UP�YOUR�,ICKSTART�BY�COPYING�
IT�TO�3".
� AND�TO�FALL�BACK�TO�THE�
ORIGINAL�������CHIP� INSIDE�YOUR�
"MIGA� IF�YOU�NEED�TO�DO�SO�

,3"/�))�&*-/"00&,+
/ICE�BOARD
� BUT�A� REAL�TOUGH�COOKIE�
TO� INSTALL�� 6NFORTUNATELY�*jVE�YET�TO�
SEE�ANY�"�����EXPANSION�THAT�IS�
SIMPIY�PLUG�IN�AND�GO
�SO� *�GUESS�
THIS� IS� ABOUT�AS�GOOD�AS�YOUjRE�
GOING�TO�GET��5HE�RUMOUR�IS�THAT�THIS�
BOARD� IS� LIKELY�TO�BE�SUPERSEDED�
SOON
� SO�THE�PRICE�MAY�WELL� BE�
COMING�DOWN�

#"�12/"0
'ITTING������

4OFTWARE��� ��� �
%OCUMENTATION������ �
.INIMUM�HARDWARE�REQUIREMENTS�
"�����OR�"����5�WITH�EMPTY�
PROCESSOR�EXPANSION� PORT�
..6��:ES�
'16��:ES
)ARD�DISK�INTERFACE��/O

1RICE��_�
���

07&3"--��� �� �

.ANUFACTURED�BY��(REAT�7ALLEY�
1RODUCTS�e�������������������
%ISTRIBUTED�BY��4ILICA�4YSTEMS�
q4�������������
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���BIT�PROCESSOR�� *T�ALSO�MEANS�THAT�
WHEN�YOU�ADD�AN�ACCELERATOR�BOARD�
	WHICH� AMOUNTS�TO� REPLACING�YOUR����

BIT�CHIP�WITH� A����BIT�ONE

�YOU� NEED�
���BIT�3".�TO� KEEP�UP�WIT� IT�� 	5HE�
ACTUAL�3".�CHIPS�ARE�NO�DIFFERENT�
FROM�OTHER�3".�CHIPS
� BUT�THEY�ARE

ARRANGED�DIFFERENTLY�ON�THE�BOARD�
�
8ITHOUT����BIT�3".�YOUR�ACCELERATOR�
IS�CRIPPLED
� AND� IN� SOME�CASES�AN�
ACCELERATOR�WITHOUT����BIT�3".�CAN

ACTUALLY�RUN� SLOWER�THAN�A�STANDARD�
"MIGA��.OST�"MIGA�ACCELERATORS�CAN�
TAKE����BIT�3".�EXPANSION�� :OU�
CANNOT�CONVERT�EXISTING�3".�TO���

'OR�THE�"�����"����5��������!�
��.)Z
�WITH���.B�3".

5HIS� IS�THE�ULTIMATE� IN� LUXURY�
EXPANSIONS�FOR�THE�"�����OR�
"����5��"�RATHER� LARGE�CARD
� IT�FITS�
INTO�THE�SPECIAL� PROCESSOR�
EXPANSION� PORT�AND�GIVES�YOU����
	YES
� THIRTY�FIVE
�.)Z�OF�RAW������

PROCESSING�POWER��5HIS
�COUPLED�
WITH� ��.B�OF�VERY�FAST����BIT�3".
�
MAKES�AN�ATTRACTIVE� PACKAGE�

#&11&+$
*NSTALLATION�OF�THIS�CARD� IS�A� LITTLE�
COMPLICATED
� DEPENDING�ON�THE�
MACHINE�YOUjRE�FITTING�IT� INTO�� �THE�
"����5�IS�SLIGHTLY�HARDER�THAN�THE

�
,3"/�))�&*-/"00&,+
5HIS� IS�A�SPEEDY�BOARD
� NO�DOUBTS�
ABOUT�IT��5HE����BIT�3".�DOES�NOT�
HANG�AROUND
� AND�THIS� IS�THE�FASTEST�
����*� HAVE�EVER�SEEN��.Y�ONLY�
QUIBBLES� ARE�THAT�THE�BOARD�SEEMED�
TO�FIT�UNCOMFORTABLY�IN�MY�MACHINE
�
AND�EVERYTHING�GOT�A�TAD�WARM�OVER�
TIME
� THOUGH�WITH� NO�APPARENT�ILL�
EFFECTS�� *NSTALLATION� IN�AN�"����5� IS�
A� RIGHT�PAIN
� BUT�IF�YOU�NEED�THE�
PROCESSING�POWER
� THIS� IS�WORTH� IT�

#"�12/"0
'ITTING��� ��� �	"����5

4OFTWARE������ �
%OCUMENTATION������ �
.INIMUM�HARDWARE� REQUIREMENTS�
"�����OR�"����5�WITH� ,ICKSTART
����� IN�30.�
..6��:ES�
'16��:ES
)ARD�DISK�INTERFACE��/O�
1RICE��_�
����WITH���.B�OF�3".
�

_�
����WITH�NO�3".�FITTED�
07&3"--��� �� �

.ANUFACTURED�BY��1ROGRESSIVE�
1ERIPHERALS�c �������������������
%ISTRIBUTED�BY��.ICRO�1"$&�6,�
e������������

"������:OU�HAVE�TO�TAKE�NOT�ONLY�
THE�CASE�BUT�JUST�ABOUT�EVERYTHING�
ELSE�TO�BITS� IN�ORDER�TO�FIT� IT� IN��
#ECAUSE�THE� ����� IS�BEING�RUN�
FASTER�THAN� ITS� RECOMMENDED�SPEED�
	��.)Z�RATHER�THAN���

� ITjS�JUST�AS�
WELL�THAT�A�FAN� IS�FITTED� 	AS�ON�THE�
OTHER�����BOARDS� REVIEWED�HERE
�
AND�TO�WIRE� IT�UP�YOU�NEED�THE� LITTLE�
ADAPTOR�SUPPLIED��5HIS� PLUGS� INTO�
THE�DISK�DRIVE�POWER
� AND�YOU�WILL�
NEED�AN�EXTENDER�IF�YOU� HAVE�AN�
"����5��:OU� REQUIRE�,ICKSTART������
TO�FIT�THIS
� BUT�IT� IS� NOT�SUPPLIED�

&+�20"
#LINDINGLY�FAST�IN�ALL� OPERATIONS�� *�
WAS�SLIGHTLY�WORRIED�ABOUT�THE�WAY�
THE�BOARD� SITS� IN�THE�MACHINE�� �IT�IS�
SO�BIG�AND�COVERS�A� LARGE�AREA�OF�
1$#
� INCLUDING�AREAS�WHERE�3".�
CHIPS�AND�OTHER�WARM�CHIPS�SIT�
5HIS
� AND�THE�GENERAL�WEIGHT�OF�THE�
BOARD
�MAKE� IT�A�BIT�WORRYING��0N�TOP�
OF�THAT
� EVEN�WITH�THE�FAN
� *�WAS�
NERVOUS�THAT�A���.)Z�CHIP�WAS�
CLOCKED�AT���.)Z
� AND�KEPT�
THINKING�SOMETHING�WAS�ABOUT�TO�GO�
WRONG�� �BUT�*�MUST�STRESS�THAT�
NOTHING�DID�� *TjS�EASY�TO� USE
� AND�
THE�SOFTWARE� IS�EASY�TO� INSTALL�

&5/� ����

'OR�THE�"��������&$����!�
��.)Z
�WITH��.B�3".�AND�'16

5HIS� IS�ONE�OF�THE�FIRST�ACCELERATORS�
AVAILABLE�FOR�THE�"������ *T�COMES�
WITH� A���.)Z���&$����CHIP
� A�
SOCKET�FOR�A���.)Z�������'16
�
AND��.B�OF�3".
� EXPANDABLE�TO�A

MASSIVE���.B
�ALL� NICE�FAST����BIT�
3".�� *T�ALL�COMES� IN� SO�COMPACT�A�
BOX�THAT�YOU�WONDER�HOW�ON�EARTH�
THEY�PACKED� IT�IN�

#&11&+$
'ITTING�THIS� IS�A�BREEZE��5HE�
DOCUMENTATION� IS�EXCELLENT��4IMPLY

UNPLUG�YOUR�"����
�TURN� IT�UPSIDE�
DOWN
� REMOVE�THE�TRAPDOOR�AND�SLOT�
THE�CARD� IN�� *T�DOES�REQUIRE�A� LITTLE�
THINKING�ABOUT�HOW�YOU�ARE�GOING�TO�
GET�THE�CARD�THROUGH�THE�HOLE
�
BECAUSE� IT jS�ACTUALLY�LARGER�THAN�THE�
TRAPDOOR
� BUT�THE�MANUAL�VERY�
HELPFULLY�DESCRIBES�HOW�TO�DO� IT
� AND�
IT�CAN�BE�DONE�

&+�20"
6SING�THIS�CARD� IS�EVEN�MORE�OF�A�
BREEZE�THAN�FITTING� IT�� 4OFTWARE�
INSTALLATION� IS�NIL��5HIS� IS� LITERALLY�
PLUG�IN�AND�GO�� THE�������AND�3".�
ARE�AUTOMATICALLY�DETECTED�BY�THE�
"�����AND�USED��:OU�MIGHT�AS�WELL�
NOT�BOTHER�WITH�THE�SUPPLIED�DISK�� �
YOU�DONjT �NEED� IT�� *T� INCLUDES�A�
COUPLE�OF�BASIC�UTILITIES�FOR�TESTING�
MEMORY
� CONTROLLING�YOUR�������
CHIP
� AND�EXAMINING�VARIOUS�PARTS�OF�
YOUR�COMPUTER�

,3"/�))�&*-/"00&,+
5HIS� IS�A�REAL�WINNER�� *T�COULDN�T�BE

SIMPLER�TO�FIT�	WELL
� ALL� RIGHT
� IT�COULD
�
IF� IT�WERE�A�BIT�SMALLER�OR�THE�
TRAPDOOR�WERE�A�BIT�BIGGER

� IT�TAKES�
NO�SETTING�UP�TO�GET�GOING�AND� IT�
WORKS�JUST�FINE�� *T�TURNS�THE�"�����
INTO�A� REALLY�SERIOUS� PRODUCTIVITY�
TOOL
� AND� REPRESENTS�EXCELLENT�VALUE�
FOR�MONEY�

#"�12/"0
'ITTING�������
4OFTWARE������ �
%OCUMENTATION�������
.INIMUM�HARDWARE�REQUIREMENTS�
"�����WITH� AN�EMPTY�TRAP�DOOR�SLOT�
..6��/O
'16��0PTIONAL
���.)Z�������
)ARD�DISK�INTERFACE��/O�
1RICE��_����WITH� NO�3".�OR�'16

_����WITH��.B�3".�AND�'16�
07&3"--��� �� �

.ANUFACTURED�BY��(REAT�7ALLEY�
1RODUCTS�� �������������������
%ISTRIBUTED�BY��4ILICA�4YSTEMS�
A �������������

".*("�4)011&3�n �*446&����n �+6-:�����
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$.04�� �$OMPLIMENTARY�.ETAL�0XIDE�
4EMICONDUCTOR��"�TYPE�OF�CHIP�THAT�
REQUIRES�VERY�LITTLE�POWER�TO� RUN�ON��
0RIGINALLY�$.04�CHIPS�WERE�VERY�
SLOW� IN�COMPARISON�TO�OTHER�CHIP�
TYPES�SUCH�AS�/.04
�SO�WEREN�T�
USED�SO�MUCH� IN�COMPUTERS��5HESE�
DAYS�THEY�ARE� LIGHTNING�FAST
� BUT�STILL�
REQUIRE�A�FRACTION�OF�THE�POWER��5HIS�
MAKES�THEM� IDEAL� FOR�PORTABLE�
COMPUTERS�� �BUT�THEREjS� NO�"MIGA�
1ORTABLE�BECAUSE�THE�OLD�CHIPSET�
AND� &$4�WERE�/.04�CHIPS��5HE�
NEW�"("�	""
�CHIPSET� IN�THE�"�����
IS� NOW�$.04
�SO�FINGERS�CROSSED���

%."�� �%IRECT�.EMORY�"CCESS��"�
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��5HIS�MAKES�FOR�VERY�
FAST�DATA�MANIPULATION� INDEED�

-INEAR�"DDRESS�4PACE�� �5HE
MAXIMUM�AMOUNT�OF�PHYSICAL� 3".�
THAT�THE�$16�CAN� kSEEl� AT�ANY�ONE�
TIME��"�������CHIP�CAN�SEE�UP�TO�
��.B�OF�MEMORY��5HE�������AND�
ABOVE�CAN�SEE�UP�TO���(IGABYTES�� �
THAT�IS
��
���.B�� �AT�ONCE�

.*14�� �.ILLIONS�OF�*NSTRUCTIONS�1ER�
4ECOND�� 3EPRESENTS� HOW�MANY�
SINGLE�MACHINE�CODE� INSTRUCTIONS�A

PROCESSOR�CAN�EXECUTE� IN� ONE�
SECOND��"�STANDARD�"MIGA�EXECUTES�
UNDER��.*1��"N�"�����WILL� MANAGE�
AROUND����TO����.*14�

.'-014�� �.ILLIONS�OF�'LOATING�1OINT�
*NSTRUCTIONS�1ER�4ECOND��"�BENCHd
MARK
� RATHER� LIKE�.*14
� BUT� REFERS�TO�
kFLOATING�POINTl�MATHS� INSTRUCTIONS�

/.04�� �/EGATIVE�.ETAL�0XIDE�4EMI�
CONDUCTOR��"�TYPE�OF�CHIP� REQUIRING�
MORE�POWER�TO� RUN�THAN�$.04�

4*..S�� �4INGLE� *N�LINE�.EMORY�
.ODULES��5HESE�SIMPLY�PLUG� INTO�A�
SPECIAL� SOCKET�ON�YOUR�CIRCUIT�BOARD
� �MUCH�EASIER�THAN�CHIPS�TO� INSTALL�

BITS��:OUR�$HIP�3".
� FOR�EXAMPLE
�
WILL� ALWAYS�BE����BITS
� AS�WILL� ANY�
TRAPDOOR�3".�ADDED�BY�"����OR�
"����OWNERS��5HE�"�����AND�"�����
	j����AND� �����VERSIONS
�ARE�A�MAJOR�
STEP�FORWARD� IN�"MIGA�TECHNOLOGY�
BECAUSE�THEY�ARE����BITS�THROUGHOUT
� �THERE� IS�NOT�A�SINGLE�BYTE�OF����BIT�
3".�ANYWHERE�� *F�YOUjRE�ACCELERATING�
ANY�OTHER�"MIGAS
� MAKE�SURE�YOU�
BUDGET�FOR�SOME����BIT�3".�WHEN�
PLANNING�TO�BUY�A�CARD�

2 � 8ILL� IT�F IT� IN�MY�MACHINE 
$HECK�THE�DESIGN� AND�OVERALL� SIZE�OF�
THE�CARD��5HE�������SOCKET�WAS�NOT�
DESIGNED�TO�BEAR�THE�WEIGHT�OF�HEAVY�
CARDS�AND�AFTER�SEVERAL�MONTHSj� USE�
OF�AN�ACCELERATOR�IN�MY�"����1LUS
� *�
HAVE�HAD�MANY�PROBLEMS�CAUSED�BY�
MY�ACCELERATOR�	THE�.ICROBOTICS�79-��
���
�POPPING�OUT�OF�THE�SOCKET
�
PROBABLY�THANKS�TO�THE�COMBINED�
WEIGHT�OF�THE�79-�����CARD�AND�THE�
ASSOCIATED�3".����CARD�� *� HAVE�
RECENTLY�TRIED�OUT�THE�$4"�%ERRINGER�
j����CARD� IN� PLACE�OF�THE�.ICROBOTICS�
CARD
�WHICH� IS�SMALLER
� LOOKS�BETTER�
BUILT
� AND�APPEARS�SO�FAR�TO�BE�MORE�
RELIABLE�

*F�YOU�HAVE�OTHER�BOARDS�PLUGGED�
INTO�THE�AREA�AROUND�THE�ACCELERATOR�
	FOR�EXAMPLE
� 30.�SWITCHERS
�.EG�"��
$HIP
� *$%�'LICKER�'REE� 7IDEO�OR�
"DL%&
�THEN�YOU�WILL� HAVE�TO� REMOVE�
THEM�OR�YOUR�ACCELERATOR�WILL� NOT�FIT�

"ND�A�WARNING�FOR�"����1LUS�
OWNERS��0N�SOME�MODELS�THERE� IS�A�
LARGE�BLUE�CAPACITOR�ABOUT�THREE�
INCHES�DIRECTLY�BELOW�THE�POWER�
CONNECTOR�	MARKED�$���
�� *F�THE�
CAPACITOR� IS�ABOUT�THE�SAME�HEIGHT�
AS�THE�TWO�CAPACITORS� IMMEDIATELY�
BEHIND�THE�POWER�CONNECTOR�	ABOUT�
THREE�EIGHTHS�OF�AN� INCH� HIGH
�AND�
CANNOT�BE�BENT�OVER�TO�ALLOW�GREATER�
CLEARANCE
� THEN� IT�WILL�CLASH�WITH�
SEVERAL�OF�THE�ACCELERATOR�BOARDS�
PRESENT��0N�MY�"����1LUS� *� HAD�TO�
DE�SOLDER�THIS�CAPACITOR�AND� RE�SOLDER

IT�AT�AN�ANGLE�TO�FIT�MY�ACCELERATOR�
BOARD�

. � $AN� *� F IT�IT �MYSELF 
"LMOST�ALL�"MIGA�����ACCELERATORS�FIT�
EASILY�INSIDE�THE�"����� 	#UT�SEE�
QUESTION� �� ABOVE�FOR�A�NOTE� ABOUT�
THE�"����1LUS�
�5HEY�REQUIRE�THE�
REMOVAL�OF�THE�������CHIP� 	THE�
LARGEST� RECTANGULAR�CHIP�ON�THE�
BOARD
� ON�THE� LEFT�HAND�SIDE
��"LL�YOU�
HAVE�TO�DO� IS�OPEN�UP�YOUR�MACHINE�
	SEE� PAGES����TO����FOR�DETAILS
� AND�
GENTLY�PRISE�THE�CHIP�OUT�OF�THE�
SOCKET�AND�THE�BOARD�WILL� PLUG�BACK�
INTO�THE�SOCKET��4OME�BOARDS� REQUIRE�
YOU�TO�PLUG�THE�������CHIP�BACK� INTO�
A�NEW�SOCKET�FOR�IT�ON�THE�ACCELERATOR�
BOARD�AFTERWARDS�

3EMEMBER�THAT� IF�YOUR�MACHINE�
IS� STILL� UNDER�WARRANTY
� OPENING� IT�UP�
MAY� INVALIDATE�THE�WARRANTY
� SO� IF�
ANYTHING�GOES�WRONG�YOUjRE�ON�YOUR�
OWN�� 	4EE�5ALKING�4HOP
� PAGE����


*F�THAT�OR�THE�THOUGHT�OF�OPENING�
YOUR�MACHINE� UP� IS�TOO�MUCH�FOR�YOU


AND�PARTICULARLY� IF�YOU�HAVENjT�ALREADY�
GOT�A�HARD�DISK�BUT�WOULD� LIKE�ONE
�
YOU�COULD�DO�WORSE�THAN� LOOK�AT�THE�
"����HARD�DISK�ACCELERATOR�FROM�
(71�� �JUST�PLUG� IT�INTO�THE�SIDE�OF�
YOUR�����OR�����1LUS
� AND� IT�WORKS��
/O�MESSING�WITH�������CHIPS
� NO�
DE�SOLDERING�CAPACITORS�

2 � 8HAT�ABOUT�THE�COST 
:OU�GET�WHAT�YOU�PAY�FOR�� *F�YOU� HAVE�
LESS�THAN�_����TO�SPEND
� IT�S�
PROBABLY�BEST�NOT�TO�BOTHER��5HE�
BEST�VALUE�ACCELERATOR�YOU�CAN�GET�FOR�
THIS�SORT�OF�MONEY�COSTS�AROUND�_���
AND� IS�A�DROP�IN� REPLACEMENT�FOR�THE�
������CHIP�� A��������5HIS�WILL�GIVE�
A�VERY�SMALL
� BUT�STILL� NOTICEABLE
�
SPEED� INCREASE��5HE�MODIFICATION�
SHOULD� BE�DONE�BY�A�QUALIFIED�DEALER
� �OTHERWISE�YOU� COULD�BOTH� INVALIDATE�
YOUR�WARRANTY�AND�CAUSE�EXPENSIVE�
DAMAGE�TO�YOUR�"MIGA��5HIS� IS�
USELESS�FOR�"����
�"�����AND�
"�����OWNERS
� HOWEVER
�WHO�ALREADY�
HAVE�A�HIGHER�SPEC�PROCESSORS�� 5HE

ACCELERATOR�CARDS� REVIEWED�HERE�
RANGE� IN� PRICE�FROM�UNDER�_����TO�
OVER�_�
����

� � 4HOULD� *�JUST�GET�A�NEW�"MIGA 
5HIS� IS�A�SERIOUS�QUESTION�� *F�YOU�ARE�
THINKING�ABOUT�ACCELERATING�YOUR�
"���
�"����
�"�����OR�"����
�YOU�
MIGHT� LIKE�TO�THINK�TWICE� AND�THEN�
AGAIN�� *F�YOUjRE�GOING�TO�BE�SPENDING�
_�
����OR�MORE�ANYWAY
� IT�MIGHT�BE�
CHEAPER�AND�BETTER�IN�THE� LONG�TERM�
TO�SIMPLY�SELL�YOUR�MACHINE�AND�
UPGRADE�TO�A�NEWER
�"("�BASED�
"MIGA�SUCH�AS�THE�"�����	STARTING�
AT�JUST�_���
�OR�"�����	ABOUT�
_�
����OR�SO
�� #OTH�OF�THESE�
MACHINES�ARE����BIT�THROUGHOUT�AND�
OFFER�EXCELLENT�FUTURE�EXPANDABILITY�� *T�
IS� LIKELY�THAT�OVER�THE�COMING�YEAR
�
MORE�AND�MORE�SOFTWARE�WILL� REQUIRE�
LOTS�OF�3".
� GREATER�PROCESSING�
SPEEDS�AND�BETTER�GRAPHICS�� *T�MIGHT�
BE�BEST�TO�GET�YOURSELF�SET�UP�FOR�THE�
FUTURE�NOW
� AND�SAVE�A�WHOLE� LOAD�OF�
HEARTACHE� LATER�� $%

2/$$#�31( +2��3'$�1$24+32
5HESE�TABLES�SET�OUT�COMPARATIVE�SPEEDS�FOR�THE�
ACCELERATOR�CARDS�REVIEWED
� AGAINST�THE�
BENCHMARK�OF�A�STANDARD�"����AND�OTHER�
UNACCELERATED�"MIGAS��8E�CARRIED�OUT�A�NUMBER�
OF�TESTS
� USING�STANDARD�UTILITIES�SUCH�AS�"*##
�
AND�A�COUPLE�OF�REAL�LIFE�OPERATIONS
� INCLUDING�A�
7ISTA�FRAME�AND� SOME� PROCESSOR�INTENSIVE�%51�
OPERATIONS�� 'OR�EACH�CONFIGURATION�WE�THEN�
AVERAGED�THE�TIMES�TAKEN�FOR�INTEGER�OPERATIONS�
AND�THOSE�FOR� kFLOATING�POINTl�OPERATIONS�� *N�THESE�
TABLES
� THE� PERFORMANCE�OF�EACH�CARD� IS�GIVEN�AS�
THE�NUMBER�OF�TIMES� IT� IS�FASTER�THAN�A�STANDARD�
"����� �THE�HIGHER�THE�FIGURE
�THE�FASTER�THE�RESULT�

'OR�FLOATING�POINT�TESTS
� SOME�OF�THE� RESULTS�
SEEM� LOW��5HESE�ARE�FOR�MACHINES�WITHOUT�AN� '16�
OR�MATHS�COPROCESSOR�PRESENT�� *N� SUCH� CASES
�
FLOATING�POINT�CALCULATIONS�ARE�CARRIED�OUT�IN�
SOFTWARE� INSTEAD
�WHICH� IS� A� SLOWER�PROCESS�
n�"*##�OR�"MIGA�*NTUITION�#ASED�#ENCHMARK�IS�A

&+1"$"/
"����4TANDARD��������������������������������������������������� �
"����� �� � � �����������������������������������������������������
"����� �� � � �����������������������������������������������������
"����
�4TANDARD������������������������������������������ ����

"����WITH�(71�"���� ��������������������������������������
"����WITH�11�������������������������������������� �����
"�����WITH�(71�(�'ORCE���� �������������������������
"�����WITH�(71�(�'ORCE���� �������������������������
"�����WITH�11�;EUS������������������������������� �����
"�����WITH�(71�(�'ORCE���� �������������������������
"�����WITH�11�.ERCURY�� � � ��������������������� �����
"�����WITH�(71�"��������������������������������� �����

PUBLIC�DOMAIN� PROGRAM�THAT�TESTS�VARIOUS�ASPECTS�
OF�AN�"MIGAjS�SYSTEM�AND�PERFORMANCE
�THEN�
COMPARES�THIS�GRAPHICALLY�WITH�OTHER�STANDARD�
"MIGAS�� *T� IS�AVAILABLE�FROM�1%�4OFT�	c�����

#),�1&+$�-,&+1
"����4TANDARD��������������������������������������������������� �
"����� j� � � �������������������������������������������������� ����
"����� j� � � ����������������������������������������������������
"����
�4TANDARD����������������������������������������������

"����WITH�(71�"���� ���������������������������������������
"����WITH�11������������������������������������������
"�����WITH�(71�(�'ORCE�����������������������������
"�����WITH�(71�(�'ORCE���� ������������������������
"�����WITH�11�;EUS�����������������������������������
"�����WITH�(71�(�'ORCE���� ������������������������
"�����WITH�11�.ERCURY�� � � �������������������������
"�����WITH�(71�"���������������������������������� ����
5ESTED�WITHOUT�'16

������
�ON�DISK�7����AND�WAS� REVIEWED� IN�
"MIGA�4HOPPER����� �IF�YOU�MISSED�THAT�ISSUE
�YOU�
CAN�ORDER�A�COPY�ON�PAGE�����

".*("�4)011&3�n �*446&����n �+6-:� ����



MD� '?KNQFGPC� $QR?@JGQFCB� � � WC?PQ
" M IG A � 8 O R K S T A T IO N �
�& X P A N S IO N � 4 Y S TE M
.ONITOR�STAND�WITH�SHELF�FOR�DRIVES�ETC��
4TRONG�METAL�CONSTRUCTION�MADE�FROM�
��48(�STEEL�EPOXY�COATED��/O�$ABLES�
OR�MOUSE�ARE�INCLUDED�
4PECIAL� PRICE� _ � � � � �

����	��� ��
4WIFT���

"DVANCED��PIN�PRINTER
� 	4WIFT���
REPLACEMENT
��OPTIONAL�COLOUR�� 1RICE�
WITH�CABLE� �� PAPER
��� .ONO� _ ��� � �� �

��$� $OLOUR� _ � � �

4WIFT����
��B<@ � �A>AFC	

"DVANCED� ��PIN�PRINTER
� 	4W IFT���&�
REPLACEMENT
�� ��OPTIONAL� COLOUR�� 1RICE�WITH�
CABLE� �� PAPER

���� .ONO� _ � � � �
���$� $OLOUR� _ � � �

4WIFT����
��B <@ � �A>AFC�	

&NHANCED���PIN�PRINTER
� 	4W IFT�����
REPLACEMENT�
� ��OPTIONAL�COLOUR�� 1RICE�WITH�
CABLE� ��PAPER

���� .ONO� _ � � � �
���$� $OLOUR� _ � � �

$ITIZEN� ���%��
W ITH �CABLE�
�� PAPER _ � � �

%ESKJET����
)1����DPI� *NKJET�PRINTER��-ASER�
QUALITY�AT�DOT�MATRIX�PRICE�

��YEAR�WARRANTY�� R��O �O �2�
8ITH�CABLE���PAPER� - 0 0 0

%ESKJET�$OLOUR
���DPI�COLOUR�INKJET�PRINTER�

$OLOUR�LASER�QUALITY�AT�������OF�THE�COST��
��YEAR�WARRANTY�� P � I O N �
8ITH�CABLE���PAPER� � � �;��$�

%ESKJET����$
���DPI�COLOUR�INKJET�PRINTER��

$OLOUR�LASER�QUALITY
�WITH�COLOUR�
AND�BLACK�CARTRIDGES�RESIDENT�

��YEAR�WARRANTY�� C E O N �
8ITH�CABLE���PAPER� T � �0 � T�

/ E W

' L O P P Y � % R I V E S

$UMANA�$ " 9 � � �
P��R = � 2� �.�EXTERNAL

- �0�; ��Y �6 � 8HILE�STOCKS�LAST

@@@@@@@@� 3 O C TE C �; A P P O
"LL�"MIGAS�"����"����� P R �N � 2 0 �
�.�EXTERNAL�DRIVE� - % ; � Y 6

1 R IN TE R � 1 A C K S
"LL�PRINTERS�ARE�SUPPLIED�WITH�A�PRINTER�PACK�
CONSISTING�OF�PRINTER�PAPER�AND�A�CONNECTION
CABLE� �C88�A 9�6;4C:8�
"�STAND�IS�_�����EXTRA�	WITH�A�PRINTER


*N K � 3 E F I L LS
#+���TWIN�REFILL�VAROIUS�COLOURS� ������
%ESKJET�TWIN�REFILL�VARIOUS�COLOURS�������

	8E�STOCK� ����TYPES�OF�RIBBONS


1 R IN TE R � % U S T � $ O V E RS
MOST�TYPES� IN� STOCK�
FROM� _ � �� �

$ANON�#+���0EX
���DPI� *NKJET� PRINTER� R � L 0 2 �
WITH�CABLE��� PAPER� T� � �

4TAR�4+���
���DPI� *NKJET� PRINTER� 2 2
WITH�CABLE� �� PAPER� - � *� Y Y

4TAR�-$���
�PIN�COLOUR�WITH� R���T� C � "�
CABLE��� PAPER� * � � *� 0)�

4 T A R
-$���.ONO� � P IN �������������� � ���
-$����$OLOUR� � P IN ���������� ���
-$����� .ONO� � � P IN ������� ���
-$����� �.ONO� ��P IN � ����� ����
-$����� �$OLOUR� ��PIN� ��� ��� �
1RICES� INCLUDE�7"5�CABLE���PAPER

, IC K S TA R T � 6 P G RA D E S
$OMMODORE������FULL� UPGRADE�������
,ICKSTART�30.� ONLY�V����� ����� �����
,ICKSTART�30.� ONLY�V���� ������ �����
1HOENIX�ROM� SHARER��������������� �����
,EYB�D�OPERATED� ROM�SHARER� ������
79-�����.)Z�"CCELARATOR� ���������
'ATTER�"NGUS�CUSTOM�CHIP� ����������

5 RU E � . O U S E
FOR�"TARI�45���"MIGA� _ � � � � �

) A P P Y � . O U S E
FOR�"TARI� 45���"MIGA� _ � � � � �

����������
(71�4ERIES��

"����)ARD�%ISKS
��.B� )ARD� %ISK� _���
��.B� )ARD� %ISK� _���
���.B� )ARD� %ISK� _���
��.B�"����$OMBO� _���
��.B�"����$OMBO� _���
����.B�"��� �$OMBO� _���

"�����)ARD� %ISKS
��.B� )ARD� %ISK� _���
��.B� )ARD� %ISK� _���
����.B� )ARD� %ISK� _���
$ONTROLLER� 	NO� DISK
� _����
(71�RAM� _��� PER� �.B
& 5/ �/ " �$ J R I> QL O�Z � �
������.)Z�&MULATOR�FOR�)%�����"���

$ O M M O D O RE � " � � � �

_ � � ���.�)ARD�%ISK�
FOR�"���

" C C E LE RA TO RS �& M U LA TO RS
.#9� �������.RAM� ��.)Z� _����
.#9� ����� �.RAM� ��.)Z� _����
������$#.� "����� 49���� _����
"����� %ISPLAY�&NHANCER� _��

3AM�6PGRADES
"����������.RAM� �CLOCK� ����� _������
"����������.RAM�NO�CLOCK� ���� _�����
"����� �.RAM� �C LOCK ������� � _�����
"���$#.� ��.RAM� ��CLOCK� ��� _������
�.�4MART�CARD�"��������� _�������
�.�4MART�CARD�"��������� _������

"MIGA� ���4%
_ � � � � _ � � �

WITH� FREE�GAME� NO� SOFTWARE

"MIGA� �����
_ � � ��4CEAA@� �>4DD<6�

(46=

"MIGA� ���4%
	%�1AINT�***
� (RAND�1RIX
�1UTTY
�1USHOVER


8 I LD � 8 E IR D �
� � 8 IC K E D

_ � � �

"MIGA� ���)%
	��.�)D
�5RIVIAL�1�
�&PIC
�3OME
�1USHO�


H I E E K @ R % V F � ^ � � �

��.�)D�/0�4OFT�8� _ � � �

"MIGA�"�����
/OW�WITH�FREE�GAME

�X�FASTER�� 8ORKBENCH�V��� �.�RAM��
$USTOM�GRAPHIC����,�COL��FROM�����.

/ O � ) D �
� � . � ) D �
� � � . � ) D

_ � � �
_ � � �
_ � � �

0FFICIAL�$OMMODORE�APPROVED�
)ARD�%ISK� WITH�8ANG�ON�SITE�

" M IG A � " � � � � ��
WITH�FULL�SOFTWARE� _ � � �

� >>��<E<K8@�BC<@E8CD� ;4G8�
4� � �J84C� H4CC4@EJ

$ IT IZ E N �S � 1 R IN T� . A N A G E R
5HESE�ADVANCED�PRINTER�DRIVERS�TRANSFORM�
COLOUR�PRINTOUT�S�TO�LASER�TYPE�QUALITY
7ERSION� �� 	��������&
����������� � _�
7ERSION��� 	4WIFT�SERIES�� 
 ������_��
%RIVERS������PRICE�IF�BOUGHT�WITH�A�PRINTER

1 R IN TE R � % R IV E R S
$ANON�#+���0E�EX������������������� � _�
%ESKJET�����$OLOUR����������������� � _��

1ANASONIC�
,91����

1ROBABLY�THE�BEST���PIN
MONO�PRINTER�AVAILABLE
� F �� � 3 2
8ITH�CABLE���PAPER

1ANASONIC�&PSON
,91����� -ASER� �PPM � ���
,91������ �PIN� ����������������� ���
,91����I� � � P IN ������������� � ���
,91����� �PIN� $ O LO U R ����� ����
,91����� ��P IN � $OLOUR���� ���
&PSON� -9��� � � P IN ���������� � ���
&PSON� -2���� � � P IN ������� ���
1RICES� INCLUDE�7"5�CABLE���PAPER

/ A KSH A � 4 CA N N E R
H<E;�EAF6;�FB� B � ��� " - � �

DA9EH4C8/ E W

$OMMODORE�
����45

��l� 4TEREO�$OLOUR�.ONITOR��
����MM�1ITCH�� .EDIUM�3ES�� ��STAND

_ � � � � _ � � �
WITH�CABLE� WITHOUT�CABLE
1RICES�VALID�WHILE�STOCK� LASTS

"MIGA�"����
���� ��� � ���.B� _ � � � � �
���� ��� � ��.B� _ � � �

1H ILIP S �$.�����MK(
6,�� ���7� _ � � � �WITH�CABLE
��GAME� _ � � � � WITHOUT�CABLE

4OME�MONITORS� INCLUDE�A� FREE�
45�"MIGA�GAME

" C C E S S O R IE S
�.�+OYSTICK�.OUSE� LEAD� ����� ����
"����1RINTER�CABLE���������������� � ����
.ODULATOR�%ISK�&XTENSION������ �����
��WAY� 1LUG�OR�SOCKET����������� � ����
$OMPUTER�%UST�$OVER����������� � ����
5YPE�5HROUGH�$OVERS����������� � �����
.OUSE�.AT� 	THICK�SOFT�TYPE
� ��� ����
.OUSE�)OUSE�������������������������� ����
�.� INTERNAL������ D RIVE ����������� �����
"����REPLACEMENT�146��������������
"����REPLACEMENT�146������� � �����
3OCGEN� 1LUS���(ENLOCK� �� ��� �������
%ISC�8ALLET�FOR����D ISKS���������� �
��

0 , + 6
% *4 , & 5 5 & 4
40 / : �B RA N D E D
	LIFETIME�WARRANTY


	����� CERTIFIED� ERROR� FREE

��X� �����%4�%%����TPI����� � ����
��X� �����%4�%%����TPI����� � �����
���X�����%4�%%����TPI������ � �����
���X�����%4�%%����TPI����� � ������
�KX� �����%4�%%����TPI����� � ������

% *4 , & 5 5 & 4
40 / : ��% : 4 " / � B U LK
	LIFETIME� WARRANTY


	���� � CERTIFIED� ERROR� FREE

��X� �����%4�%%����TPI��������� ����
��X� �����%4�%%����TPI���������� ��
���
���X�����%4�%%����TPI����������� �����
���X�����%4�%%����TPI����������� � �����
�KX� �����%4�%%����TPI������ � ������
���X������%ISK�BOX�WITH�LOCK����� � ����
����X������ %ISK�BOX�WITH�LOCK����� �����

$ARRIAGE�ON����� DISKS�_����

/ A K S H A � . O U S E

_ � � � � �FOR�"TARI�45���"MIGA�
WITH�HOUSE���MAT

( O LD E N � *M AGE �. O U S E
FOR�"TARI� 45���"MIGA� _ � � � � �

(;A@8� 9AC�AFC����B4:8�64E4>A:F8�� � >>�BC<68D�<@6>F78� ������ -�+�
��,��+!'&�$��&���'-�)&%�&+�')��)*�.�$�'%�� C�

"LL� PRODUCTS� HAVE� A����DAY�MONEY� BACK��� ����MONTH�WARRANTY�� +��
1RICES�ARE�SUBJECT� TO�VARIATION� WITHOUT� PRIOR�NOTIFICATION�� ?

1LEASE� PHONE�FOR�EXPRESS�CLEARANCE�OF�CHEQUES�� $REDIT�"13� ������
&STABLISHED���YEARS�� �� MINUTES� FROM� .���+UNCTION� ���� 'REE�PARKING��
0PEN� ��TO� �����.ONDAY�TO� 'RIDAY����� TO� �� 4ATURDAY�� $ARRIAGE�ORDER��

1OSTAGE� ��P�OR� _����� 4ECURICOR� _����� 4ECURICOR�".� _�����
"MIGA�4HOPPER� %EPT��
����� �8EST�4TREET�
1ORTCHESTER�)ANTS�
1���� �68 �
5EL�� ����� ������

�!���&)�
$4C:8C�<E8?D�78><G8C87�

5J�*86FC<6AC

�!���&*�� ����������������� 3CJCNFMLC� � � � � � � � � � � �



$0/5&/54
"5�"�(-"/$&
"��� ������������������������������ ��������������� ��
"CCELERATORS��������������� ��������������� ��
"GNUS��������������������������� ��������������� ��
"SSEMBLER������������������� ��������������� ��
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#EGINNERS��
THIS� ICON�
WILL� APPEAR�
NEXT�TO�ANY�

QUESTIONS�WHICH�ARE�
��������������� ONTENT�

1RINTERS��
THIS� ICON�
DENOTES�A�
QUERY

ABOUT�PRINTERS
� PRINTER�
DRIVERS� AND�SO�ON�

40�8)"5�%0�"--�5)04&� *$0/4�.&"/ 
R 
 I(ENERAL��

THIS� ICON� IS�
USED� FOR�
ANY

GENERAL�"MIGA�RELATED�
QUERIES�

5ECHNICAL��
ANY
QUERIES�
ABOUT�

PROGRAMMING�WILL� HAVE�
THIS� ICON�NEXT�TO�THEM�

$AUTION��
BE� SURE�
THAT�YOU�
FULLY

UNDERSTAND�THE�ANSWER�
BEFORE�TRYING�IT�OUT�

7IDEO�� THIS�
ICON
RELATES�TO�
ANY�QUERY�

ABOUT�USING�YOUR�"MIGA�
WITH�VIDEO�HARDWARE�

%ANGER��
THE�ANSWER�
TO�THIS�
QUESTION�

COULD�WELL� INVALIDATE�
YOUR�WARRANTY�� �OR�YOU�

)ARDWARE��
THIS� ICON� IS�
USED�TO�
DENOTE�

QUESTIONS�RELATING�TO�
GENERAL� HARDWARE�

�D
.USIC��THIS�
ICON�IS�FOR�
QUESTIONS�
ABOUT�

.*%*
� SAMPLING
�
SYNTHESIZERS�AND�SO�ON�

1ROGRAMS��
ANY
PROGRAM��
SPECIFIC�

QUERIES� HAVE�THIS� ICON�
NEXT�TO�THEM�

< R

#UYING�
ADVICE��WE�
USE�THIS�
ICON� IF�THE�

QUESTION�ASKS�US�FOR�
BUYING�ADVICE�

$OMMS�� IF�
YOUR�
QUESTION�
RELATES�TO�

COMMS
�THIS� IS�THE� ICON�
THAT�WE�LL� USE�
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4%�1"3"/� 6,2/� -/,�)"*� 4&1%� 1%"
5HATjS�THE�TASK�WE�HAVE�SET�OURSELVES� IN�GIVING�YOU�THE�BEST�
POSSIBLE�SUPPORT�FOR�YOUR�"MIGA��8E�ARE�CONFIDENT�THAT�OUR�EXPERTS�
CAN�COPE�WITH�ANY�TECHNICAL�QUESTIONS�YOU�CAN�THROW�AT�THEM�� *F�
THEY�DONjT �ALREADY�KNOW�THE�ANSWER�TO�YOUR�PROBLEM
�THEY�WILL�FIND�*T�
OUT�FOR�YOU�

8E�ARE�PREPARED�TO�DEAL�WITH�ANY�PROBLEM�YOU�HAVE�WITH�THE�
"MIGA
� FROM�GENERAL�ENQUIRIES�ABOUT�"MIGA%04�OR�8ORKBENCH
�
THROUGH�QUESTIONS�ABOUT�SPECIFIC�PIECES�OF�SOFTWARE�AND�HARDWARE
�
TO�ADVICE�ON�WHAT�YOU�NEED�TO�BUY�TO�DO�A�PARTICULAR�TASK�� *F�I T jS�TO�
DO�WITH�THE�"MIGA
�WE�WILL�HELP�OUT��8HAT�WE�CANNOT�DO� IS�OFFER�THIS�
SERVICE�OVER�THE�TELEPHONE�� �DO�NOT�PHONE�US�WITH�YOUR�ENQUIRIES
�
BUT�WRITE�TO�US�AT�THE�ADDRESS�BELOW�

8E�ALSO�CANNOT�ENTER�INTO�PERSONAL�CORRESPONDENCE�� �ALL�
ENQUIRIES�WILL�BE�DEALT�WITH� IN�THE�PAGES�OF�THE�MAGAZINE��5HIS�DOES�
MEAN�A�BIT�OF�A�DELAY�IN�SOLVING�YOUR�PROBLEM
�BUT�YOUjLL�JUST�HAVE�TO�
BE�A�LITTLE �PATIENT�AND�WAIT�FOR�IT�TO�APPEAR�IN�PRINT��:OU�WONjT �GET�A�
PERSONAL� REPLY�EVEN�IF�YOU�ENCLOSE�AN�4"&�WITH�YOUR�LETTER
�SO�PLEASE�
DON�T�BOTHER�

4END�YOUR�QUESTION�ON�THE�FORM�BELOW�TO��"MIGA�"NSWERS
��; 75/ �
'6=>>3?�����.ONMOUTH�4TREET
�#ATH�#"��#8�

5HE�"MIGA�"NSWERS�PANEL�CONSISTS�OF�OUR�CONSULTANT�EDITORS

�* &$� �� 4"� �/"� %"/"� 1,� 0,)3"� &1
.ARK�4MIDDY�AND�+EFF�8ALKER�AND�THE�EXPERTS� LISTED�BELOW��8E�WILL�
ALSO�BE�CALLING�ON�THE�SERVICES�OF�ALL�OUR�OTHER�CONTRIBUTORS
�SO�YOU�
WONjT �CATCH�US�NAPPING
�WHATEVER�THE�SUBJECT�OF�YOUR�QUERY�

&ACH�PANELLIST�WILL�BE�DEALING�WITH�QUERIES� IN�HIS�OWN�SPECIALIST�
AREA	S

�SO�IT�WOULD�HELP�US�GREATLY� IF
�WHEN�WRITING
�YOU�LABEL�YOUR�
QUERY�ENVELOPE�WITH�THE�NAME�OF�THE�EXPERT�WHO�YOU�FEEL�CAN�SOLVE�
YOUR�PARTICULAR�PROBLEM�

#ELOW�IS�A�LIST�OF�AREAS�OF�EXPERTISE�� * T jS�A�LIST�THAT�WE�WILL�ADD�TO�
AND�UPDATE�EVERY�MONTH
�SO�YOU�WILL� KNOW�WHO�TO�WRITE�TO�ABOUT�ANY�
SUBJECTS�NOT�MENTIONED�HERE�

�/?F�+ 67A3 :3F �� � 7IDEO
%/B :�$C3?// �� � 1ROGRAMMING
�MUSIC
(=0F�'7;>@=<�	 � 1ROGRAMMING
�HARDWARE
�344�+ / :9 3 ? 	 � %ESKTOP�PUBLISHING
�PRINTERS
" /?9 �'; 722F�	 � "MIGA%04
�BUSINESS
�HARD�AND�FLOPPY�DISK�DRIVES
�/@=<��=:0=?<�� � 1UBLIC�%OMAIN
�".04
�=:F=<�&/:>6�	 � 1ROGRAMMING
�HARDWARE
�$%57
�/C3�+ 7< 2 3 ? 	 � $OMMS
+ 7:4�&33@ �� � )ARDWARE
�GENERAL
�B@��6/<2:3?�� � "IL�THE�OTHER�BITS�AND�PIECES

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

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

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

/AME�� @@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

"DDRESS�� @@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

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

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

:OUR�MACHINE�

"���� r � "����1LUS� r � "���� r � "����� r � "����� r

"����� r � "����� r � "����� r � "����� r

"PPROXIMATE�AGE�OF�MACHINE�@@@@@@@@@@

,ICKSTART�VERSION� 	DISPLAYED�AT�THE� iINSERT�8ORKBENCHj� PROMPT


����2 � ����2 � ��X�r

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


����2 � ����2 � ������r � ��X�r � ����r � ����������������������������������������������������������������������������������������������������������������������

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

FOR�THIS�� @@@@@@@@@@@@@ � @@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

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

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

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

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

&XTRA�DRIVE����	���l �� �� � l 
�AS�%'@@��.ANUFACTURER@@@@@@@@@@@@@@@@@
"4���

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

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

%ETAILS�OF�ANY�OTHER�HARDWARE�WHICH�COULD�HELP�US�TO�ANSWER�YOUR�QUESTION�
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'OR�$USTOMERS�NOT�ABLE�TO�VISIT�
OUR�4HOWROOM�WE�OFFER�ONE�OF�
THE�FASTEST�AND� MOST�COMPLETE�
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&VERY�MONTH�OUR�AIM� IN�THE�"MIGA�"NSWERS�
PAGES� IS�TO�PROVIDE�STRAIGHTFORWARD�SOLUTIONS�TO �
THOSE�TRICKY�PROBLEMS�THAT�HAVE�HAD�YOU�BAFFLED��
"ND
�WHILE�THIS�SECTION� IS�BASED�FIRMLY�ON�SOLVING�
INDIVIDUAL� READERS��QUESTIONS
�WE�ALSO�SEEK�TO�SET�
EACH�ANSWER�*N�A�WIDER�CONTEXT�� �THUS�GIVING�
HELPFUL�ADVICE�TO�EVERYONE�WITH�AN� INTEREST� IN�A�
PARTICULAR�TOPIC��5HIS�MEANS�THAT�EVEN� IF�YOU

HAVENjT �SENT�IN�A�PARTICULAR�QUERY�YOU�NEED�
ANSWERED
� READING�"MIGA�"NSWERS�CAN�BE�A�VERY�
ILLUMINATING�EXPERIENCE�

*T jS�OUR�USE�OF�A�WIDE�VARIETY�OF�EXPERTS�TO �
TACKLE�YOUR�QUERIES�THAT�MAKES�THE�"NSWERS�
PAGES�AS�VIBRANT�AND� INFORMATIVE�AS�THEY�ARE�� �
AND�WEjVE�GOT�LOTS�OF�IDEAS�THAT�WEj LL�CONTINUE�TO �
INTRODUCE�OVER�THE�NEXT�FEW�MONTHS�TO�MAKE�SURE

THAT�"MIGA�"NSWERS�STAYS�THE�MOST�EXCITING�AND�
READABLE�PROBLEM�SOLVING�SECTION�OF�ANY�"MIGA�
MAGAZINE��:OU�AINjT �SEEN�NOTHING�YET�

"51/��)�/$"�-,/1&,+
8HAT�CHIPS�AND�OR�
MODIFICATIONS�ARE�
NECESSARY�TO�UPGRADE�
MY�"MIGA�����

	REVISION��
� TO��.B�$HIP�MEMORY �
"RE�ANY�OTHER�CHIPS�	OTHER�THAN�THE�
30.
�NECESSARY�TO�MAKE�THE�
MACHINE�RUN�8ORKBENCH���� 
"NDY�/EWELL
3EADING
#ERKS

"SSUMING�THAT�YOU�HAVE�A�NORMAL�
���,�TRAPDOOR�EXPANSION�YOU�NEED�
TO�DO�THE�FOLLOWING�

1URCHASE�AN�����"�"GNUS�$HIP
�
AND� IF�NECESSARY�A�1-$$�CHIP�
EXTRACTOR�� -OCATE�PIN����ON�THE�
"GNUS�CHIP�	THE�"GNUS�DIAGRAM� IN�THE�
BACK�OF�THE�"MIGA�����MANUAL�WILL�
HELP�HERE
�AND� INSULATE�THE�PIN�TO�
PREVENT�CONTACT�WITH�THE�SOCKET��5HIS�
IS�TO�FORCE�THE�"GNUS�CHIP� INTO�1"-�
MODE�� 1ULL� OUT�THE�OLD�"GNUS�CHIP�
CAREFULLY
� PREFERABLY�WITH� A�1-$$�
EXTRACTOR
� BECAUSE� IT�IS�VERY�EASY�TO�
BREAK�THE�"GNUS�SOCKET
�WHICH� IS�
DIFFICULT�AND�EXPENSIVE�TO� REPLACE��
1LUG�THE�NEW�"GNUS�CHIP� IN� ITS� PLACE�
AND�POWER�ON�

*F�ALL� IS�WELL�YOU� SHOULD� HAVE�A�
WORKING�"MIGA
�BUT�STILL� ONLY����.B�
OF�$HIP�3".�

'IND�+1��ON�THE�MOTHERBOARD
�
WHICH�CONSISTS�OF�THREE�JUMPER�PADS��
$UT�THE�TWO�THAT�ARE�CONNECTED�AND�
SOLDER�A� LINK�BETWEEN�THE�OTHER�TWO�

'IND�1IN����ON� THE�(ARY�CHIP�AND�
FOLLOW�IT�DOWN�THE�BOARD�UNTIL� IT�
REACHES�THE� &DGE�$ONNECTOR�� $UT� IT�
AS�NEAR�TO�THE�&DGE�$ONNECTOR�AS�
YOU�CAN��5URN�ON�YOUR�"MIGA�AND�YOU�
SHOULD�HAVE��.B�OF�$HIP�3".�� 'OR�
MORE�ON�UPGRADING
� SEE�THIS� ISSUEjS�
MAIN� FEATURE
� STARTING�PAGE�����+3

+,1��))��1�,+ "
*� HAVE�AN�"����1LUS�
WITH�A��.B�3".�
EXPANSION�FITTED�TO �
THE�MACHINEjS�

TRAPDOOR�CONNECTOR�TO�GIVE�A�TOTAL�
OF��.B�OF�3".�� *�WISH�TO�BUY�A�1$�
EMULATOR�BRIDGEBOARD�	THANKS�FOR�
THE� ROUNDUP� IN�"4����
��)OWEVER
� *�
DO�NOT�WANT�THE�"5�0NCE�1LUS
�SO

THEREFORE�MY�BUDGET� LIMITS�ME�TO �
THE�,$4�1OWER�1$�BOARD��4EEING�
THAT�THIS�PLUGS� INTO�THE�TRAPDOOR�
SLOT
� IS� IT�POSSIBLE�TO�RUN�BOTH�THE�
EMULATOR�AND�MY�3".�EXPANSION�
SIMULTANEOUSLY 

*�WISH�TO�RUN� 5URBO�1ASCAL��8ILL�
1$�5ASK�DO�THIS�JOB�ANYWAY �"LSO
�
IS�THERE�A�PROGRAM�AVAILABLE�THAT�
WILL�ALLOW�ME�TO�FORMAT�1$�DISKS�ON�
MY�"MIGA �*� HOPE�YOU�CAN�HELP�ME��
%ARREN�,EMP�
-EEDS
8EST�:ORKSHIRE

:OU�MAKE� IT�SOUND�AS� IF�THE�,$4�
CARD� IS�A� POOR�ALTERNATIVE�TO�THE�"5��
0NCE�CARD�� *N�MY�OPINION� 	AND� *� KNOW�
MANY�OF�MY�COLLEAGUES�WILL� AGREE�
WITH�ME

� THE�,$4�CARD� IS�A�FAR�
SUPERIOR�PRODUCT��"LTHOUGH� IT�USES�A�
SLOWER�PROCESSOR
� THE�DIFFERENCE� IN�
SPEED�BETWEEN�THE�,$4�CARD�AND�THE�
"5�0NCE�IS� HARDLY�NOTICEABLE�� *N� SOME�
CIRCUMSTANCES�	SCREEN�HANDLING
� FOR�
EXAMPLE

� THE�,$4�CARD� IS� ACTUALLY�
FASTER�� *�VE�GOT�A� ,$4�CARD� INSTALLED�
INSIDE�MY������AND� *� SWEAR�BY�IT�

6NFORTUNATELY
� IT�S�NOT�POSSIBLE�TO�
USE�BOTH�YOUR�3".�EXPANSION� AND�
THE�,$4�CARD� SIMULTANEOUSLY�� *T�S� NOT�
ALL� DOOM�AND�GLOOM
� THOUGH�� �DONjT�
FORGET�THAT�THE�,$4�CARD�COMES�
COMPLETE�WITH� ITS�OWN�BUILT�IN��.B�
3".�EXPANSION
� SO�YOU�WONjT �BE�
LOSING�OUT��:OUR�BEST�BET� IS�TO�SELL�
YOUR�3".�EXPANSION� AND�PUT�THE�
MONEY�TOWARDS�THE�,$4�CARD�

"S�FOR�5URBO�1ASCAL
� *� SEE� NO�
REASON�WHY�1$�5ASK�COULDN�T�HANDLE�
THE�JOB
� BUT�COMPILATIONS�WOULD� BE�
UNBEARABLY�SLOW�� /OT�ONLY�THAT
� BUT�
1$�5ASK�DOESNjT �SUPPORT�HARD�DISKS
�
SO�RUNNING�5URBO�1ASCAL�ON�A�FLOPPY��
BASED� SYSTEM�WOULD�BE�BIT�OF�A�JOKE�

"S�FOR�THE�"MIGA�.4�%04�DISK�
FORMATTER
�WHY�NOT�TREAT�YOURSELF�TO�
ISSUE����OF�OUR�SISTER�MAGAZINE
�
"MIGA�'ORMAT �5HEY�GAVE�AWAY�A�
PROGRAM�CALLED�$ROSS%04�THAT�WILL� DO�
JUST�THE�JOB�THAT�YOU�DESCRIBED�
1HONE�'UTURE�1UBLISHINGjS�BACK�
ISSUES�WAREHOUSE�O ������������TO�
CHECK�AVAILABILITY��"LTERNATIVELY
�YOU�
COULD� LOOK�AROUND�FOR�A�PUBLIC�
DOMAIN� PROGRAM�CALLED�.ESSY%04�� �
IT�MAY�BE�ALL�YOU�NEED��+)

1/6���0�*-)"�
*�OWN�AN�"����1LUS�
SEPD��*>�KB�?D�-�

* K > � 3".�AND�AM�THINKING�
OF�ADDING�AN�"����

HARD�DISK�AS�WELL�� *� REAIIY�WANT�TO �
GET� INTO�.*%*� AND�SAMPLING�AND�
WANT�TO�BE�ABLE�TO�CREATE�AND�USE�
���BIT�SAMPLES�WITH�.*%*�
SEQUENCING�SOFTWARE��0VER�THE� LAST�
FEW�MONTHS� *� HAVE�BEEN�HUNTING�
THROUGH�A�NUMBER�OF�COMPUTER�AND�
ELECTRONICS�MAGAZINES�READING�
REVIEWS
�BUYERSj�GUIDES�AND�SO�ON
�
LOOKING�FOR�PACKAGES�THAT�ARE�AS�
GOOD�AS�SOME�OF�THE�"TARI�45�
OFFERINGS�� *�VE�NARROWED� IT�DOWN�TO�
THREE��4TEINBERG�1RO����
� #LUE�
3IBBON�4OUND8ORKSj�#ARS�1IPES�
1ROFESSIONAL
�AND�%R�5jS�,$4�	LEVEL�
�
��8HICH� IS�BEST�AND�HOW�DO�THEY�
REALLY�COMPARE�TO�"TARI�OFFERINGS�
SUCH�AS�$UBASE�AND�
$REATOR�/OTATOR 

*�M�ALSO�VERY�INTERESTED� IN�THE�
NEW����BIT�STEREO�SAMPLER�FROM�
.ICRODEAL��$AN�YOU�TELL�ME�ABOUT�
THE�SOFTWAREjS�FEATURES 
3EZA�,ISH�
3ICHMOND�
4URREY

'OR�YEARS� *jVE�BEEN�TELLING�PEOPLE�
THAT�"MIGA�.*%*� SOFTWARE� IS�GETTING�
BETTER��5HIS� IS� PERFECTLY�TRUE
� BUT�THE�
TROUBLE� IS�THAT�"TARI� 45�SOFTWARE� HAS�
ALSO� IMPROVED�AS�WELL� AND�AT�THE�
MOMENT�THE�DIFFERENTIAL� BETWEEN�THE�
45�AND�"MIGA�MUSIC�PACKAGES�
REMAINS� ALMOST�AS�WIDE�AS�EVER��4O�
THE� BAD�NEWS� *jM�AFRAID� IS�THAT� IF�YOU�
DIDNjT�ALREADY�HAVE�AN�"MIGA�BUT�
WERE�AFTER�$UBASE�AND�
$REATOR�/OTATOR�QUALITY�SOFTWARE
�
THEN� *jD� HAVE�SAID�THAT�AT�THE�
MOMENT�YOUR�BEST�BET�WOULD�BE�TO�
GET�AN�"TARI�45�OR�'ALCON�

)AVING�SAID�THAT
� *� MUST�SAY�THAT�
AT� LEAST�TWO�OF�THE�"MIGA�SEQUENCERS�
YOU�MENTION�ARE�PRETTY�IMPRESSIVE��
*jVE�USED� %R�5jS�,$4�FOR�A� LONG�TIME�
AND�HAVE�FOUND� IT�VERSATILE
�WELL�
SUPPORTED
� AND�VERY�RELIABLE�� �SO�
MUCH�SO�THAT� *� EVEN�USE� IT�ON� LIVE�
GIGS��#ARS�1IPES�IS�ANOTHER�PACKAGE�
THAT�*� USE� REGULARLY
� BUT�DESPITE�THE�
FACT�THAT� IT� IS� INNOVATIVE�AND�MORE

POWERFUL� THAN�
,$4�IN�MANY�
RESPECTS
� *�
PERSONALLY�TEND�
TO� REGARD�,$4�AS�
A�BETTER� �WORKd
HORSEl� SEQUENCER�� #UT�
BE�WARNED�� *� KNOW�AN�AWFUL� LOT�OF�
"MIGA�MUSICIANS�WHO�TAKE�EXACTLY�
THE�OPPOSITE�VIEW�TO�THIS�

4TEINBERG�1RO����DOESN�T�SEEM�
TO� HAVE�GAINED�MUCH�SUPPORT�FROM�
THE�"MIGA�COMMUNITY
� AND�ALTHOUGH� *�
DID� USE�A�REVIEW�COPY�FOR�ABOUT�A�
MONTH�WHEN� IT�WAS�FIRST�RELEASED
� *jVE�
HAD�NOTHING�TO�DO�WITH� IT�SINCE�THEN��
0F�LATE� *� HAVE�NOT�COME�ACROSS�
ANYONE�WHO�USES�THIS�PARTICULAR�
PACKAGE
� ALTHOUGH�ONE�GOOD� REASON�
FOR�GOING�DOWN�THIS�TRAIL�WOULD� BE�TO�
SHORTEN�THE� LEARNING�CURVE� IF
� SAY
�
YOU�WERE�MOVING�TO�AN�"MIGA�SET�UP�
AFTER�USING�1RO����ON� AN�45�

���BIT�SAMPLES�ARE�A�NEW�AREA�
AS�FAR�AS�THE�"MIGA� IS�CONCERNED�AND�
THERE�AREN�T�ANY�"MIGA�SEQUENCERS�
THAT�CAN�USE�THEM��.ICRODEALjS�
$LARITY����	_�������FROM�.ICRODEAL�
e�����������
� IS� A� BIT�OF�AN�
UNKNOWN�QUANTITY�AT�THE�MOMENT�� �IN�
THEORY�IT� IS�GOING�TO�PROVIDE� LOW�COST
�
.*%*�BASED
� ���BIT�SAMPLE�TRIGGERING
�
BUT�ON�MY�MACHINES�THE�SOFTWARE�
CRASHES�REGULARLY�AND� IT�REMAINS�TO�
BE� SEEN�HOW�USEFUL� THE� PACKAGE�WILL�
BE�TO�SERIOUS�MUSICIANS�� �PARTICULARLY�
SINCE�THERE� IS� NO�PROVISION� FOR�DIRECT��
TO�DISK�RECORDING�AND�PLAYBACK��
"LTERNATIVE�OPTIONS
� HOWEVER
� SUCH� AS�
THE����BIT�4UNRIZE�BOARDS
� ARE�OF�
COURSE� PRETTY�EXPENSIVE�� �FOR�DETAILS
�
CONTACT�DISTRIBUTOR�)#�.ARKETING�
c �������������

*NCIDENTALLY
� THEREjS�ANOTHER�
SNAG�� *F�YOU�WANT�TO�DO� REAL�.*%*�
SEQUENCING�USING�SOMETHING�LIKE�
$LARITY����AS�A� ���BIT�SOUND�OUTPUT�
SOURCE
�THEN�YOU�ARE�GOING�TO� HAVE�TO�
DRIVE�THE�$LARITY�CARTRIDGE�WITH�
SEQUENCER�GENERATED�.*%*�DATA�� :OU�
WILL� NOT�BE� ABLE�TO�DO�THIS�WITH�JUST�
ONE�"MIGA
� BECAUSE� IT jLL� BE�
IMPOSSIBLE�TO�RUN�$LARITY����AND�A�
SEQUENCER�PROGRAM�AT�THE�SAME�
TIME�� *TjLL�MEAN�ANOTHER�"MIGA�SET�UP�
	AND� POSSIBLY�NEW�HASSLES

� AND� *�
SUSPECT�THAT�YOU�MIGHT�BE�BETTER�OFF

".*("�4)011&3�n �*446&����n �+6-:� ����� + J G



" * .
USING�THE�"MIGA�FOR�YOUR�CONVENTIONAL�
SEQUENCING�NEEDS� AND�ADDING�AN�
ESTABLISHED� ���BIT�SAMPLING�.*%*�
KEYBOARD�OR�SAMPLING�MODULE�TO�YOUR�
EXISTING�SET�UP��1"0

0-"�(�1,�*"�
��� 8HEN� *�ENTER�TOOL�
TYPES�	�. ��/��1�
� IN�
THE�4AY� ICON�S�
INFORMATION�WINDOW�

AND�SAVE�THE�CHANGES�THEY�ARE�NOT�
RECOGNISED�WHEN� *� RUN�THE�PROGRAM
�
ALTHOUGH� IF�*�ENTER�THEM� INTO�THE�
INPUT�WINDOW�AFTER�THE�PROGRAM� IS�
RUNNING
� THEY�WORK��8HY�IS�THIS 
��� *S�IT�ACCEPTABLE�TO� RE�FORMAT� *#.�
14���DISKS�ON�MY�"MIGA 
���%O�*� HAVE�TO�THROW�A�DISK�AWAY� IF�
IT �HAS�A�HARD�ERROR 
%AVE�8ILKINSON�
4UTTON�$OLDFIELD�
8EST�.IDS

��� 1ROBABLY�BECAUSE�THE�4AY�PROGRAM�
DOES�NOT�READ�THE�5OOL5YPES�ARRAY��
THE�VAST�MAJORITY�OF�8ORKBENCH�BASED�
SOFTWARE�DOES�NOT�
���:ES��:OU�CAN�USE�ANY�DOUBLEd
SIDED
� DOUBLE�DENSITY�����INCH�DISKS�
ON�THE�"MIGA��2UAD�DENSITY�DISKS�ARE�
USUALLY�ACCEPTABLE
� BUT�ARE�NOT�
RECOMMENDED�� �JUST� IN�CASE�YOU�EVER�
GET�A����.B�DRIVE�
��� /O�� �BUT�YOU�MUST�RE�FORMAT� IT�
0NLY� IF�THE�FORMAT�PROCESS�FAILS�
SHOULD�THE�DISK�BE�DISPATCHED�TO�THE�
BIN�� *TjS� USUALLY�A�GOOD� IDEA�TO�USE�
%ISK%OCTOR�BEFORE�YOU� RE�FORMAT�TO�TRY�
AND� RESCUE� ANY�FILES�THAT�MIGHT�STILL�
BE�ON�THE�DISK��.4

*2)1&-),1�*2!!)"0
*� REFER�TO�.ULTIPLOT
�
REVIEWED� IN� ISSUE����
OF�YOUR�MAGAZINE�� *T�
SEEMS�TO�BE�JUST�

WHAT�*�WANT
� BUT� *� CANNOT�GET� IT�TO�
RUN�ON�MY�DATA��5HE�ARTICLE�SAID��
k 3EQUIREMENTS��8ORKBENCH�����OR�
HIGHER
� INCLUDING�.ATHS�LIBRARIES
�
ASSIGNMENTS�OF�&/7�
�5�
���$-*14���
5HE�C��DIRECTORY�MUST�CONTAIN�THE�
FILES�C�RUN
�C�FAILAT
� C�MOUNT�AND�
C�TYPE�l�4EEING�THAT� *� HAVE�
8ORKBENCH��� *�ASSUME�THE�MATHS�
LIBRARIES�ARE� IN�30.�

5HE�STARTUP�SEQUENCE�HAS�THE�
ASSIGNMENTS�OKAY
� BUT�THE�C��
DIRECTORY�DOES�NOT�SHOW�C�RUN�AND�
C�FAILAT�ALTHOUGH�MOUNT�AND�TYPE�ARE�
PRESENT��4O
� HOW�DO� I�GET�THESE�FILES�
INTO�MY�C��DIRECTORY 

*� DO�NOT�HAVE�ANY� REQUIREMENTS�
TO�OUTPUT�TO�PRINTER
�SO�CAN� *� FORGET�
THE�1-5�REQUIREMENTS �"GAIN� *�
QUOTE�� k5HE�DIRECTORY�WHICH�
CONTAINS�.ULTIPLOT�MUST�CONTAIN�A�
SUB�DIRECTORY�CALLED� i.1*OT�SUPPORTj 
�
WHICH�MUST�CONTAIN�THE�FILES�
iINTRO�SCNj
� iTX T��� READj
� iPLOT�DRAWj�
AND� i)1(-�14j��5HE�FILE� i.1*OT�DEFj�
SHOULD�EITHER�BE�IN�THE� i.1*OT�
SUPPORTj�DIRECTORY
� OR�IN�THE�4��
DIRECTORY�l�"RE�THESE�FILES�JUST�FOR

PRINTING
� OR�ARE�THEY�ESSENTIAL�FOR�
THE� RUNNING�OF�.ULTIPLOT 

4INCE�*� HAVE�8ORKBENCH��
� NO�
NOTEPAD� IS�PROVIDED�� *�DO�NOT�WISH�TO�
BUY�A�WORD�PROCESSOR�BECAUSE� *� STILL�
USE�MY�##$�#�AND�SECOND�
PROCESSOR�WITH�EXTRA�MEMORY
� AND�
8ORDWISE�AND� 7IEW
�WHICH�COPE�
WITH�MY�MODEST� REQUIREMENTS�

)OW�DO� *� INSERT�MY�9�AND�:�DATA�
COLUMNS� INTO�THE�CLIPBOARD � *T�WOULD�
BE�MUCH�APPRECIATED� IF�YOU�COULD�
SORT�THIS�OUT�FOR�ME�� *� USE�MY�"MIGA�
PURELY�FOR�MATHEMATICS
� USING�"1-�
�
WHICH� IN�A�FEW�KEYSTROKES�CAN�
PERFORM�THE�MOST�COMPLEX�
MATHEMATICS�TO�AN�ACCURACY�OF����
DIGITS��5O�PLOT�A�GRAPH�WE�HAVE�ALL�OF�
THE�ABOVE�RIGMAROLE��4URELY�THERE�
MUST�BE�AN�EASIER�WAY�

5HE�CURVES�PROVIDED� IN�.ULTIPLOT�
RESPOND�TO�COMMANDS�SUCH�AS�
kZOOMl 
� kCROSS�HAIRSl�AND�
k POLYNOMIAL�CALCULATIONSl�AND�SO�
ON
� BUT� *� CANNOT� RUN�MY�OWN�DATA�
4O�PRESUMABLY�THE�PROGRAM�HAS
LOADED�CORRECTLY
� AND�THE�FAILURE� IS
MY�LACK�OF�KNOWLEDGE�OF�THE�"MIGA�
$�&�8ILLIAMS
$OCKERMOUTH
$UMBRIA

'IRST
�MY�THANKS�TO� ���#IT�4OFTWARE�
WHO�GRACIOUSLY�SUPPLIED� A�COPY�OF�
.ULTIPLOT�� /OW
� TO�THE�PROBLEM�� THE�
REASON�WHY�.ULTIPLOT�WILL� NOT� RUN�
PROPERLY�WITH�YOUR�DATA� IS�MOST� LIKELY�
TO�BE�THE�FORMAT�OF�THE�DATA�THAT�YOU�
ARE�ENTERING��5HE�BEST�WAY�TO�FIND�OUT�
HOW�THE�DATA�FILES�ARE�CONSTRUCTED� IS�
TO�ACTUALLY�LOOK�AT�ONE�OF�THE�
EXAMPLES�WITH� A�TEXT�EDITOR�SUCH�AS�
ED�� 'OR�YOUR�DATA�FILES
� TRY�AND�COPY�
THE�FORMAT�FROM�THESE�GIVEN�
EXAMPLES�� )EREjS�WHAT�ONE�OF�THE�
FILES�MIGHT� LOOK� LIKE�
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0NCE�YOU� HAVE�SET�UP�YOUR�DATA�
IN� THIS�FORMAT
� EVERYTHING�SHOULD�WORK�
FINE��:OU�CAN�EDIT�YOUR�OWN�DATA�FILE

USING�ED�FROM�THE�4HELL�
*T� IS�WORTH�TAKING�NOTE�THAT�NOT�ALL�

THE�MATHS� LIBRARIES� IN�8ORKBENCH� ��
ARE�HELD� IN� 30.
� BUT�THOSE�THAT�ARE�
NOT�CAN�BE�EASILY�TRACKED�DOWN�ON�
THE�8ORKBENCH�DISKS�

5HE�FILES�THAT�ARE�CONTAINED� IN�
THE� k.PLOT�SUPPORTl� DIRECTORY�ARE� NOT�
JUST�TO�DO�WITH�PRINTING
� ALTHOUGH� *�
ASSUME�THAT�THE� PROGRAM�WILL� LOAD�
WITHOUT�THEM��"ND�AS�FOR�ANY�EXTRA�
FUNCTIONS�� �TO�BE�ON�THE�SAFE�SIDE
�
DO�AS�THE� INSTRUCTIONS�SAY�AND� KEEP�
THEM�WHERE�THEY�ARE��83

1%"�/� "�&0�,+
*� HAVE�AN�"����WITH�
A�$ANON�#+�L0EX�
BUBBLE�JE T�PRINTER�
WHICH� *� USE�TO�PRINT�

OUT� ILLUSTRATIONS�AND�DOCUMENTS�
FROM�%1AINT�AND�1AGE4TREAM�
RESPECTIVELY��"LTHOUGH�THE�PRINT�
SPEED�FROM�%1AINT�IS�QUITE�
ACCEPTABLE
� PRINTING�FROM�1AGEd
4TREAM�TAKES�AN�ABSOLUTE�AGE�� *S�
THERE�ANYWAY�TO�SPEED� IT�UP 
+OHN�.ATHEWS
#RISTOL
"VON

1RINTING�FROM�A�DESKTOP�PUBLISHING�
PROGRAM�SUCH� AS�1AGE4TREAM�WILL�
TAKE� LONGER�SIMPLY�BECAUSE�THE�
PROGRAM�DOESNjT�JUST�PERFORM�A�
GRAPHIC�DUMP
� AS�%1AINT�DOES��
*NSTEAD
� A�%51�PROGRAM� HAS�TO�CREATE�
A�VERY�HIGH� RESOLUTION�VERSION� OF�THE�
PAGE�IN�MEMORY�	UP�TO�����DOTS�PER�
INCH�WHEN�PRINTING�TO�A�#+�L0EX�
�TO�
ENSURE�MAXIMUM�PRINT�QUALITY��5HIS�
OBVIOUSLY�TAKES�TIME�� �WHICH� IS�THE�
REASON�WHY�1AGE4TREAM�PRINTS�SO�
MUCH�SLOWER�

*T�IS� POSSIBLE�TO�SPEED�UP�
PRINTOUTS�FROM�1AGE4TREAM�A�BIT�BY�
USING�THE�$.%�UTILITY�ON�YOUR�
8ORKBENCH�DISK�� $.%�IS� A�VERY�
HANDY�LITTLE� PROGRAM�THAT�TRAPS�THE�
OUTPUT�TO�YOUR�PRINTER�AND�WRITES� IT�TO�
A�DISK�FILE� INSTEAD��5HIS�CAN�THEN� BE�
SENT�TO�THE�PRINTER� kEN�MASSEl� ONCE�
1AGE4TREAM�HAS�DONE� ITS�STUFF��
)OWEVER
� THE�FILES�THAT�$.%�
PRODUCES�DO�TEND� TO�BE� RATHER� LARGE�� �
AROUND����,� IS�A� REASONABLE�
AVERAGE�

5O�USE�$.%
� SIMPIY�SWAP�BACK�
TO�8ORKBENCH� AS�SOON� AS�YOUjD� LIKE�
TO�PRINT�YOUR�PAGE��5HEN�ENTER�THE�$-*�
AND�TYPE�THE�FOLLOWING�COMMAND�
	DON�T�FORGET�TO� REPLACE��FILENAME��
WITH�THE�FILENAME�THAT�YOU�D� LIKE�THE�
PRINT�FILE�TO�BE�STORED� UNDER�
�

0 6 0 �0TNO@H
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:OU�CAN�THEN�GO�BACK� INTO�
1AGE4TREAM�AND�PRINT�YOUR�
DOCUMENT��:OUjLL� NOTICE�THAT� INSTEAD�
OF�SENDING�THE�PRINTER� INFORMATION�
DIRECT�TO�THE� PRINTER
� THE�"MIGA�SAVES�
IT�OFF�TO�DISK��8HEN�1AGE4TREAM�HAS�
FINISHED� PRINTING�AND�THE�DRIVE� LIGHT� IS

NO� LONGER� LIT
�GO�BACK�TO�THE�4HELL�
AND�TYPE�THE�FOLLOWING�COMMAND�

 JKT� �ADG@I<H@�� -�/�

4PEED� ISN�T�THE�ONLY�ADVANTAGE�
OF�THIS�APPROACH�� *F�YOU�HAVE�A�
DOCUMENT�THAT�YOU� FEEL�THAT�YOU�LL�
NEED�TO�PRINT�OUT�AGAIN� IN�THE�FUTURE�
	A�COMPANY�LOGO
� FOR�EXAMPLE

�YOU�
CAN�STORE� IT�PERMANENTLY�ON�DISK�AND�
THEN� PRINT� IT�OUT�AGAIN� SIMPLY�BY�
kCOPYINGl� THE�PRINT�FILE�TO�THE� PARALLEL�
PORT�� 0NCE�THE� PRINT�FILE� IS�THERE
�
YOUjLL�FIND� THAT�THE�DOCUMENT�WILL�
k PRINTl�EVEN� FASTER�THAN�%1AINT��+)

�+6�!/&3"�4,+�1�!,
*� HAVE�BEEN�GIVEN�A�
$ONNER�$1���I�TYPE�
���HARD�DRIVE��.Y�
QUESTION� IS�WHETHER�IT�

IS�COMPATIBLE�WITH�THE�"����AND�
CAN� IT�BE�CONNECTED�AND� RUN�VIA�THE�
4$4*�PORT�OF�THE�"��� 
$+�8HITE
0RPINGTON
,ENT

6NFORTUNATELY�YOUR�DRIVE� IS� AN�"5�*%&�
DRIVE�AND�WONjT �WORK�WITH�THE�
$OMMODORE�"����AT�ALL��:OU�ARE�
PROBABLY�BEST�OFF�TRYING�TO�SELL�THE�
HARD�DISK�TO�A�1$�OWNER�WHO�WILL� BE�
ABLE�TO�USE� IT�ON� A�1$�WITHOUT�ANY�
PROBLEMS��+3

!/&3&+$�*"� /�76�
6NTIL� RECENTLY
�MY�
MACHINE�RAN�FINE
� BUT�
NOW�WHEN� *� RUN�
,INDWORDS������
�AND�

SOME�OTHER�SOFTWARE�� �7ISTA�FOR�
EXAMPLE�� �THE�WHOLE�MACHINE�
FREEZES�� *F�*�EJECT�THE�DISK
�AND�PUT� IT�
BACK�IN�AGAIN
� I T jS�OKAY��5HE�$*"�
CHIPS�SEEM�TO�BE�FINE
�SO�WHATjS�
WRONG �*� ALSO�HAVE�A� k#IG�-UMPl�
146
�AND�WHEN� *� PLUG�IN�THE�PRINTER
�
THE�EXTERNAL�DRIVES�DO�NOT�WORK
�
EVEN�WHEN� *�SWITCH�THE�POWER�
SUPPLY�ON��4O�WHATjS�WRONG 

"LSO
�CAN�YOU�MAKE�A�PROCESSOR�
kSWAPPERl 
� LIKE�A�30.�SHARER
�
BETWEEN�A�������AND�A������ �
4IMON�)UGHES�
&ASTBOURNE

5HE�SYMPTOMS�YOU�DESCRIBE�COULD�BE�
DOWN�TO�SEVERAL�THINGS
� 4IMON��5HE�
FIRST�AND�MOST�OBVIOUS�THING� *�WOULD�
WORRY�ABOUT�IS�VIRUSES�� %O�YOU�CHECK�
YOUR�DISKS�REGULARLY�TO�SEE� IF�THEY�ARE�
VIRUS�FREE � *F�NOT
� DO�SO�SOON�� �YOU�
CAN� USE�7IUS�$HECKER
�THE� LATEST�
VERSION�OF�WHICH� IS�YOURS�ON�THIS�
ISSUEjS�COVER�DISK�

:OU�SAY�THE�����S�ARE�OKAY��"RE�
YOU�SURE �)OW�DO�YOU� KNOW � *�WOULD�
ALSO� SUSPECT�THE�(ARY�CHIP
�WHICH�
HAS�A�MAJOR�ROLE�HANDLING�THE�DEVICES�
YOU�MENTION�� 5RY�BORROWING�ANOTHER�
POWER�SUPPLY�FROM�A�MATE
� AND�SEE� IF�
IT�WORKS�WITHOUT�THE�EXTERNAL�DRIVES�
CONNECTED�� /OW
� IF�	A
�THE� SAME

2�
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����
PROBLEMS�OCCUR�� 	B
�YOU� KNOW�THE�
DISKS�ARE�VIRUS�FREE�� AND� 	C
�THE�
����S�ARE�OKAY
� THEN�TRY� REPLACING�
THE�(ARY�CHIP�� �BORROW�ONE�OFF�YOUR�
MATE�FIRST
� IF�POSSIBLE�

*TjS� PERFECTLY�FEASIBLE�TO�HAVE�A�
DAUGHTERBOARD� HOLDING�A�������� �IN�
FACT
�THATjS�JUST�WHAT�ACCELERATOR�
CARDS� ARE�� 6NFORTUNATELY
� ITjS� NOT�
QUITE�AS�SIMPLE�AS�WITH�A� ,ICKSTART�
30.
� BECAUSE�THE�DIFFERENT�
SPECIFICATIONS�OF�THE�������WOULD�
REQUIRE�SEVERAL�OTHER�COMPONENTS�ON�
THE�BOARD��5HE� LIMITED� INCREASE� IN�
PROCESSING�POWER�FROM� A�������TO�A�
������WOULD� NOT�REALLY�SUPPORT�A�
MARKET
� HENCE�THE�USUAL� OPTION�OF�
j���
� ����
� AND� j����CARDS��83

-)�6�#�01"/
F^ + � * * � .Y�MAIN�USE�FOR�MY�
+ � L � "MIGA� IS�TO�RUN�A

.*%*�SEQUENCER
� BUT� *�
LIKE�TO�PLAY�THE�

OCCASIONAL�FLIGHT�DRIV ING�SIMULATOR��
4OME�GAMES�	NOTABLY�(RAND�1RIX�
FROM�.ICROPROSE
�GIVE�YOU�THE�OPTION�
TO�CHANGE�THE�DETAIL�OF�THE�GAMES�
GRAPHICS��)OWEVER
�WHEN�THE�GAME�
IS� RUN� USING�THE�HIGHEST�POSSIBLE�
DETAIL�SETTING
� THE�GAME�SLOWS�DOWN�
TO�A�VERITABLE�JERK��)OW�CAN� *�SPEED�
UP�MY�GAMES �%O� *� NEED�FASTER�
GRAPHICS�CHIPS 
+�%�(LASSCOE
3UGBY
8ARKS

8HAT�YOU�NEED� IS�A�PROCESSOR�
ACCELERATOR�BOARD�� %EPENDING�UPON�
THE�TYPE�OF�PROCESSOR�USED� AND�THE�
CLOCK�SPEED�OF�THE�WHOLE� AFFAIR
� A�
PROCESSOR�ACCELERATOR�CAN�SPEED� UP�
NOT�ONLY�GAMES
� BUT�VIRTUALLY�EVERY�
ASPECT�OF�YOUR�"MIGAjS�OPERATION�� *F�
YOU�DONjT�BELIEVE�ME
� TRY� RUNNING�
.ICRO1ROSE�(RAND�1RIX�ON�AN�"����
� �THANKS�TO�THE�"����jS�������
PROCESSOR�AND�FASTER�3".�CHIPS
�
SOME�APPLICATIONS�CAN� RUN� UP�TO����
TIMES�FASTER�� 1ROCESSOR�ACCELERATORS�
DONjT�COME�CHEAP�THOUGH� � �EXPECT�TO�
PAY�AROUND�_����FOR�EVEN�A�FAIRLY�
BASIC�������BASED�CARD�WITH� NO�����
BIT�3".�� 4EE�THE�ACCELERATORS�
FEATURE�STARTING�ON� PAGE�����+)

&##�1"51�&+1,�!-�&+1�
*S� IT�POSSIBLE�TO�
IMPORT�TEXT�FROM�A�
WORD�PROCESSOR�INTO�
%1AINT�*7 �*� HAVE�

'INAL�$OPY�� �AND� *� KEEP�GETTING�A�
k/OT�AN� *''�FILEl�ERROR�MESSAGE�
DISPLAYED�� *S� IT�THAT�THE�FORMAT�OF�
WORD�PROCESSED�TEXT�CAN�ONLY�BE�
CHANGED� IN�%51�PACKAGES 
"LEX
$LEVELAND

*MPORTING�TEXT� INTO�%1AINT�IS� NOT�
POSSIBLE�UNDER�NORMAL�
CIRCUMSTANCES��5HIS� IS� BECAUSE�
%1AINT�ONLY�ACCEPTS� *''�FILES
� AND�
WORD� PROCESSORS�USE�A�VARIETY�OF

FORMATS
�MANY�OF�THEM�DEDICATED�TO�
THE�SPECIFIC� PACKAGE� ITSELF�� 5HERE� IS�A�
WAY�TO�GET�AROUND�THIS�THOUGH
� AND� IT�
REALLY�IS� SIMPLE��:OU�NEED� TO� USE�A�
SCREEN�GRABBING�PACKAGE�SUCH�AS�
4CREEN�9�OR�(RABBIT��5HIS�ENABLES�YOU�
TO�GRAB� ANY�MULTI�TASKING�SCREEN� AND�
SAVE� IT�AS�AN� *''�FILE��5HIS�CAN�THEN�
BE� IMPORTED�DIRECTLY� INTO�%1AINT��:OU�
WILL� OBVIOUSLY�NOT�BE� ABLE�TO� USE�
%1AINT�IN�THE�SAME�WAY�AS�'INAL�$OPY
��� �YOU� CANjT �EDIT�THE�TEXT�ONCE� IT jS�
SAVED�AS�A�GRAPHIC
�FOR�ONE�THING�� �
BUT� IT�S� AMAZING�WHAT�A� LITTLE� BIT�OF�
CUTTING�AND�PASTING�CAN�DO��83

�))��1� 
� � �� HAVE�/ORTH$
�AND�
HAVE�CREATED�THE�
/$#OOT�DISK�� *� HAVE�
ALSO�PURCHASED�THE�

$OMMODORE�INCLUDE�FILES
� BUT�DO�NOT�
KNOW�WHAT�DO�DO�WITH�THEM�� �
PLEASE�WILL�YOU�TELL�ME 
���8HAT� IS�THE�DIFFERENCE�BETWEEN�
"ZTEC�$�AND�-ATTICE�$ 
���8HEN�USING�THE�/$#OOT�DISK
�
WHEN� *� COMPILE�A�PROGRAM� *�GET�THE�
OUTPUT� INSIDE�THE�/$#OOT�WINDOW
�
BUT�WHEN� *� PROGRAMMED�USING�
#"4*$
� *�WAS�USED�TO�A�SEPARATE�
OUTPUT�WINDOW��)OW�CAN� *� DO�THIS�
USING�$ 
4IMON�)ULL�
.ONKSEATON�
8HITLEY�#AY

���5HE� INCLUDE�FILES�ARE�NEEDED�WHEN�
YOU�DO�"MIGA�SPECIFIC�FUNCTIONS
� SUCH�
AS�OPENING�WINDOWS�AND�SCREENS
� FOR�
EXAMPLE��"S�YOU� LEARN�TO�PROGRAM� IN�
$
�YOU�WILL� FIND�OUT�WHAT�THEY�ARE�FOR��
*�M�GRADUALLY�INTRODUCING�THEM� IN�THE�
$�PROGRAMMING�COLUMN�HERE� IN�"MIGA�
4HOPPER�
���8ELL
� -ATTICE�$�IS�NO�MORE�� *TjS�
NOW�CALLED�4�=4�$
� AND� IS�CURRENTLY�
THE� BEST�$�DEVELOPMENT�PACKAGE�FOR�
THE�"MIGA�BY�FAR�� 5HE� LATEST�VERSION�
IS� NUMBER������ 'OR�FURTHER�
INFORMATION�ON� 4��4�$
�YOU�CAN�
CONTACT�)I4OFT��"ZTEC�$�IS�ANOTHER�
POWERFUL� COMMERCIAL�$�COMPILER�
AVAILABLE�FOR�THE�"MIGA�
���8ELL
� THE�EASIEST�WAY�OF�DOING�THIS�
WOULD� BE�TO� REDIRECT�THE�OUTPUT�OF�
YOUR�PROGRAM�TO�YOUR�OWN�WINDOW�� *F�
YOUR�PROGRAM� IS�CALLED� kTEST�Xl 
� FOR�
EXAMPLE
�YOU� COULD�TRY�THIS�

O@NO�S� �>JI��
�
���
���
���
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*F�YOUjVE�TYPED� IT�IN�CORRECTLY
� THE�OUTd
PUT�WILL� APPEAR�IN� ITS�OWN�WINDOW�� 54

&+01�))�&1�6,2/0")#
*� INTEND�TO�BUY�AN� *%&
����INCH�HARD�DISK�
DRIVE�FOR�MY�"MIGA�
����BUT� *� HAVE�A�FEW�

QUERIES�� *�WONDER�IF�YOU�CAN�HELP�
��� %OES�THE�DISK�DRIVE�NEED�ANY�
ADDITIONAL�MOUNTING�HARDWARE�TO�FIX�
IT� INTO�THE�"MIGA���� 

��� %O� *� NEED�TO�BUY�OR�MAKE�CABLES�
TO�CONNECT�THE�POWER
�THE�-&%�OR�
DATA�SIGNALS�FROM�THE�MAIN�1$#�TO�
THE�DRIVE 
���8ILL�STANDARD�"MIGA%04�ALLOW�
ME�TO�PARTITION�THE�DRIVE
�MAKE�A�
BOOTBLOCK
�AND�SO�ON 
��� *F�SO
� CAN�YOU�DETAIL�THE�
PROCEDURE 
(EOFF�8 ILLETT
)AWLEY
,ENT

���5HE�"MIGA�����DOES�NOT�NEED�ANY�
ADDITIONAL�MOUNTING�FRAMES�TO�ADD�A
����INCH� *%&�DRIVE
� EXCEPT�FOUR�SMALL�
SCREWS�THAT�MUST�BE�THE� RIGHT�SIZE�TO�
FIT�YOUR�HARD�DRIVE�� .AKE�SURE�YOUR�
DRIVE�SUPPLIER�GIVES�YOU�THESE�WITH�
THE�DRIVE�
���:OU�DO�NEED�A�DATA�CABLE��5HE�
CORRECT�TYPE� IS�A����WAY�HIGH�DENSITY�
*%$�CONNECTOR�� �THESE�ARE�SPECIALLY�
MADE�FOR�����INCH� *%&�DRIVES
� AND�
STANDARD����WAY� *%$�CABLES�WILL� NOT�
WORK�� %ATA
� POWER�AND�-&%�
INFORMATION� ALL� SHARE�THE�ONE�CABLE
�
UNLIKE� LARGER�HARD�DRIVES�
���:OU�WILL� NEED�SOME�EXTRA�SOFTWARE�
TO� PARTITION� AND�FORMAT�YOUR�DRIVE�
5HIS�CAN�BE�FOUND�ON�THE�"MIGA�
���)%� INSTALL� DISK��:OU�CAN�EITHER�
BORROW� IT�FROM�A�FRIENDLY�"���)%�
OWNER
� OR�BUY�YOUR�HARD�DRIVE�FROM�AN�
"MIGA�DEALER�WHO�WILL� PRE�FORMAT�THE�
DRIVE�FOR�YOU
� SO�ALL�YOU� NEED�TO�DO� IS�
PLUG�IT� IN�
���8ITH�THE�"MIGA����)%� INSTALL�
DISK
� BOOT�THE�DISK�	MAKING�SURE� IT� IS�
WRITE�ENABLED
� SO� USE�A�COPY�� �YOUR�
FRIEND�WILL� NOT�BE� IMPRESSED� IF�YOU�
RUIN�HIS�OR�HER�DISK�

� AND�THEN�CLICK�
ON�)%5OOLBOX� 	IN�THE�TOOLS�DRAWER
��
:OU�WILL�THEN�GET�A� SCREEN� SHOWING�
THE�DRIVES�CONNECTED�TO�THE�SYSTEM��
0NE�WILL� BE� SHOWN
� AND� IDENTIFIED�AS�
6/,/08/��$LICK�ON�THIS� AND�THEN�
CLICK�ON�THE�$HANGE�DRIVE�TYPE�
BUTTON��$LICK�ON�%EFINE�NEW�AT�THE�
BOTTOM
� AND�THEN�ON�THE�3EAD�
CONFIGURATION�BUTTON��5HIS�SHOULD�FILL�
IN�THE�BOXES�WITH� INFORMATION� ABOUT�
YOUR�HARD� DRIVE�� %ONjT �WORRY
�YOU�
DONjT �NEED�TO� UNDERSTAND� IT�

$LICK�ON�0,
� AND�MAKE� SURE�THE�
DRIVE�TYPE�YOU� HAVE�JUST�CREATED� IS�
SELECTED� IN� THE� LIST�� �IF�NOT
� CLICK�ON� IT�
TO� HIGHLIGHT� IT�� 4ELECT�0,�AND�YOU�WILL�
BE� RETURNED�TO�THE�MAIN�MENU�

5HE�DRIVE�TYPE�SHOULD� NOW�BE�
SHOWN�ALONGSIDE�THE� ADDRESS� 	�
�FOR�
YOUR�DRIVE
�WITH� STATUS� k$HANGEDl ��
$LICK�ON�1ARTITION�DRIVE� 	YOU�NEVER�
NEED�TO�DO�A� LOW�LEVEL� FORMAT
�� 'OR�
LARGE�DRIVES�THIS�DEFAULTS�TO�TWO�
PARTITIONS��:OU�CAN� NOW�CHANGE�THE�
NUMBER�OF�PARTITIONS�ON�YOUR�HARD�
DISK�BY�DELETING
� RE�SIZING�AND�ADDING�
PARTITIONS�TO�THE�BAR�SHOWING�YOUR�
HARD�DISK�� .AKE�SURE� ALL� THE�
1ARTITION�%EVICE�NAMES�ARE�DIFFERENT�
	%)0�
�%)���AND�SO�ON�ARE�GOOD�
CHOICES
� AND�MAKE�SURE�YOU� SELECT�
k BOOTABLEl� FOR�ONLY�ONE�OF�THEM�
	USUALLY�THE�FIRST�ONE
��$LICK�ON�0,�

$HOOSE�4AVE�$HANGES�FROM�THE�
MENU
� AND�YOU� HAVE�FINISHED�THE�
TRICKY�BIT�

#OOT�8ORKBENCH�AND�YOU�SHOULD�
SEE�SOME�UNUSUAL� ICONS�ON�YOUR�
8ORKBENCH� SCREEN�� �%)��+'2'
�OR�
SIMILAR�WEIRDNESS��5HESE�ARE�
UNFORMATTED�DRIVES�� 4ELECT�THEM�ONE�
BY�ONE
� AND�CHOOSE�'ORMAT�DISK�
FROM�THE�5OOLS�MENU�ON�8ORKBENCH�
*F�YOU� HAVE�8ORKBENCH� ����OR�����
CHOOSE�THE�'ORMAT�QUICK�OPTION�� *F�
YOU�HAVE�8ORKBENCH� ����
� IT�IS�
FASTER�TO� USE�THE�4HELL�TO�FORMAT�YOUR�
DRIVES�BY�TYPING�IN�THE�FOLLOWING�

060�0601"*
#,/*�1� !/&3"� !%��]��

+�*"� *T+@R%<M?!MDQ@� .2& (

%O�THE�SAME�FOR�YOUR�OTHER�
PARTITIONS
� SUBSTITUTING�%)���OR�
WHATEVER�FOR�%)0�
�AND�CHOOSING�
DIFFERENT�SILLY�NAMES�TO� REPLACE�
.Y/EW)ARD%RIVE�

/OW�REBOOT
� AGAIN
� USING�THE�
���)%� INSTALL� DISK�� 3UN� THE�
*NSTALL)%� ICON
� AND�FOLLOW�THE�ONd
SCREEN� INSTRUCTIONS
� INSERTING�DISKS�
WHEN�ASKED
� AND�YOUR�HARD� DISK�WILL�
THEN�BE�READY�� 3EBOOT
� THIS�TIME�WITHd
OUT�ANY�FLOPPY�DISKS� IN�THE�DRIVE
� AND�
YOUR�HARD�DISK� IS� INSTALLED��"T� LEAST�
YOU�ONLY�HAVE�TO�DO�THIS�ONCE��+3

!"�!��+!��2/&"!�
:^�� ? � /OW�THAT�THE�"�����

HAS�BEEN� RELEASED�
AND�MANY�MAGAZINES�
ARE�CLAIMING�THAT�THE

"����WILL�SOON� BE�DEAD�AND�BURIED
�
HOW� LONG�DO�YOU�THINK�THAT�SUPPORT�
FOR�LESSER�"MIGAS�SUCH�AS�THE�"����
AND�"����WILL�CONTINUE �)AVING�ONLY�
RECENTLY�BOUGHT�MY�MACHINE
� *jM�
NOT�OVERLY�KEEN�ON�THE� IDEA�OF�
HAVING�TO�SELL� UP�AND�BUY�A�NEW�
MACHINE�

4ECONDLY
� IS� IT�POSSIBLE�TO �
UPGRADE�THE�"����FURTHER�THAN�JUST�
�.B�THROUGH�THE�TRAPDOOR�
CONNECTOR 
1)�$LEMENT�
3"'�(UTTERSLOH

*� THINK�THE�PREDICTIONS�OF�THE�"���jS�
	AND� INDEED�THE�"����S
�QUICK�
DEMISE�WERE� RATHER�PREMATURE
� AND�
THE� KIND�OF�JOURNALISTS�WHO�ARE�
RESPONSIBLE�FOR�THIS�SORT�OF�RIDICULOUS�
SCARE�MONGERING�SHOULD� BE�TAKEN�OUT�
AND�SHOT��5HE�FACT� IS
� THE�"����STILL�
ACCOUNTS�FOR�THE�VAST�MAJORITY�OF�THE�
"MIGA�USER�BASE� IN� THIS�COUNTRY�� 	*�M�
NOT�SURE�OF�THE�EXACT�FIGURES
� BUT� *�
EXPECT�THE�"����STILL� ACCOUNTS�FOR�
AROUND�����OF�THE�MARKET�SHARE�
�
8ITH�SUCH� A� HUGE�NUMBER�OF�PEOPLE�
STILL� USING�"���S
� IT�WOULD�BE�
FINANCIAL� SUICIDE�FOR�ANY�COMPANY�TO�
SUDDENLY�STOP�PRODUCING�PRODUCTS�FOR�
THE�"����AND�SUPPORT�ONLY�NEW�
MACHINES�SUCH� AS�THE�"�����

5HATjS� NOT�TO�SAY�THAT�
DEVELOPMENT�WILL� CONTINUE�AT� ITS�
CURRENT�PACE
� THOUGH��"LTHOUGH�MANY

".*("�4)011&3�n �*446&����n �+6-:�����



PRODUCTS�WILL� BE� RELEASED�FOR�BOTH�THE�
"����AND� THE�NEW�"MIGAS
�YOUjLL�
EVENTUALLY�START�TO�SEE�PRODUCTS�
BEING�RELEASED�THAT�TAKE�ADVANTAGE�
OF�THE�"�����S�EXTRA�FACILITIES�� *T�
WONjT�JUST�BE�"����OWNERS�WHO�
SUFFER�THOUGH� � �ANYONE�WHO�OWNS�AN�
"MIGA�THAT�DOESNjT�COME�EQUIPPED�
WITH�THE�"("�CHIPSET�WILL�EVENTUALLY�
START�TO�FEEL� RATHER�LEFT�OUT�� )OWEVER
�
THESE�WILL� UNDOUBTEDLY�BE�SPECIALIST�
PRODUCTS�� �OTHER�MASS�MARKET�
PRODUCTS�SUCH�AS�HARD�DRIVES�AND�
PROCESSOR�ACCELERATORS�WILL�CONTINUE�
TO�BE�DEVELOPED� FOR�THE�"����FOR�A�
LONG�TIME�TO�COME�� 3EST�ASSURED
� THE�
"���� IS� STILL� ALIVE�AND�KICKING�

4EVERAL�JUMBO�3".�EXPANSIONS�
ARE�AVAILABLE�FOR�THE�"����THAT�OFFER�
UP�TO��.B�OF�EXTRA�3".�THROUGH�THE�
TRAPDOOR�CONNECTOR��5HESE�USUALLY�
REQUIRE�YOU�TO�FIT�A�JUMP� LEAD�
BETWEEN�THE�BOARD� AND�THE�"MIGAjS�
("3:�CHIP
� SO�STAY�WELL� CLEAR�OF�THEM�
UNLESS�YOU�FEEL�CONFIDENT�ENOUGH�TO�
OPEN�UP�YOUR�MACHINE� AND�FIT�THE�
JUMPER�� #UT�APART�FROM�THIS�MINOR

PROBLEM
� THEYjRE�GREAT�LITTLE�
EXPANSIONS��$HECK�OUT�THE�ADS� IN�
THIS� ISSUE�OF�"MIGA�4HOPPER�FOR�THE�
BEST�CURRENT�PRICES��+)

&+-21��+!�,21-21
*� HAVE�PROGRAMMED�
BEFORE�ON�THE�
$OMMODORE����USING�
#"4*$�AND�MACHINE�

CODE
� AND� *�WASNjT �TOO�BAD�AT�THAT
�
BUT�THE�"MIGA� IS�VERY�DIFFERENT�

*�CAN�OPEN�A�WINDOW�AND�SCREEN�
USING�0PEN8INDOW�AND�
0PEN4CREEN
�WITH�THEIR�DEFINITIONS�
SET�UP��8HAT� *�WANT�TO�KNOW�IS�HOW�
TO�DO�THIS�SO�THAT� *� CAN�FIRST�DESIGN�
MY�OWN�SCREEN
�SAY
� IN�%1AINT�*7�SO�
*�CAN�HAVE�BETTER�GRAPHICS��%O� *�
NEED�TO�CHANGE�THE�FORMAT�THAT�
%1AINT�*7�SAVES� IN�FROM� *''�TO �
3"8 �$AN� *�DO�THE�SAME�THING�WITH�
GADGETS 

"LSO
�CAN�YOU�TELL�ME�HOW�*�ASK�
FOR�INPUT�FROM�A�WINDOW�� �JUST�
SIMPLE�THINGS
� LIKE�A�FILENAME�FOR�
EXAMPLE �$OULD� *� USE�THE

CONSOLE�DEVICE
� AND� IF�SO
�HOW�DO� *�
OPEN�ONE 

$OULD�YOU�POINT�ME�IN�THE�RIGHT�
DIRECTION�AND�TELL�ME�HOW�YOU�OPEN�
WINDOWS�AND�GET�TO�CHOOSE�A�FILE�OR�
DIRECTORY�WITH�A�SIMPLE�MOUSE�
CLICK �.OST�PROGRAMS�HAVE�A�BAR�
THAT�MOVES�UP�AND�DOWN�WHEN�YOU�
PRESS�A�GADGET�ON�THE�SCREEN�WHICH�
HIGHLIGHTS�THE�FILE�OR�DIRECTORY�

*� AM�USING�%EV1AC�� �AND�*jM�
PROGRAMMING�IN�ASSEMBLY�LANGUAGE��
*F�YOU�CANjT �GIVE�ME�THE�FULL�
ANSWERS
�COULD�YOU� RECOMMEND�A�
BOOK�THAT�WOULD�SHOW�ME�HOW�
THESE�TASKS�ARE�DONE 
%AVID�.C(LYNN
8INSFORD
$HESHIRE

5HERE� IS�NOT�MUCH�MORE�YOU�COULD�
HAVE�ASKED��:OU�CERTAINLY�DO�NEED�A�
GOOD�BOOK�OR�TWO�� 'IRST
� *�WOULD�
STRONGLY�RECOMMEND�THAT�YOU� FOLLOW�
THE�$�PROGRAMMING�SERIES�HERE� IN�
"MIGA�4HOPPER
� NOT�TO�ACTUALLY� LEARN�
THE� LANGUAGE�	ALTHOUGH� FOR�THE�SORT�OF

THING�YOU�SEEM�TO�BE�WANTING�TO�DO

$� IS�MUCH�BETTER�SUITED

� BUT�SO�THAT�
YOU� CAN�UNDERSTAND�THE�OFFICIAL�
$OMMODORE� -IBRARIES�BOOK�THAT� LITTLE�
BETTER��5HIS
� TOGETHER�WITH�THE�
*NCLUDES�"ND�"UTODOCS�VOLUME
� ARE�
BY�FAR�THE�MOST�USEFUL�TWO�BOOKS�THAT�
YOU�CAN�HAVE�

*TjS�NOT�NECESSARY�TO�WRITE�YOUR�
OWN�FILE� REQUESTER�THESE�DAYS
�
BECAUSE�THEYjVE�BEEN�WRITTEN�BEFORE��
5HERE� IS� LITTLE� POINT� IN� RE�INVENTING�THE�
WHEEL
� TO�BE�HONEST�� *F�YOU�ARE� USING�
8ORKBENCH���OR��
�YOU� CAN�USE�
FUNCTIONS� IN� THE�ASL�LIBRARY�TO�ASK�THE�
USER�FOR�FILES�� *F�NOT
� THERE�ARE�MANY�
PUBLIC�DOMAIN� FILE� REQUESTER� LIBRARIES
�
TWO�OF�WHICH�ARE�CERTAINLY�WORTH�
MENTIONING�� REQTOOLS�LIBRARY�	UP�TO�
VERSION����� NOW
�AND� REQ�LIBRARY�
#OTH� ARE�AVAILABLE�WITH�FULL�
DOCUMENTATION�

#RIEFLY
� ON�THE�SUBJECT�OF�THE�
CONSOLE�DEVICE
� THIS� IS�CERTAINLY�THE�
MOST�COMPLICATED�WAY�OF�GOING�
AROUND�THIS�SORT�OF�PROBLEM�� �BUT� IT jS�
ALSO�THE�MOST�FLEXIBLE��5HERE� IS� A

�)��� �&#(#�� �)��� �&#(#�� �)��� �&#(#�
1,�6�
0&*-0,+�
!"�2$0�
�+,1%"/�
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"UTHOR�� "NTHONY�$HANCER
1ROGRAM�� 4IMPLE�TEST�ROUTINE�TO �

SHOW�REQUESTERS��
-ANGUAGE�� �����
'AULT�SUMMARY�� $RASHES�WHEN�

CALLED�IF�AN�ARGUMENT�IS�SPECIFIED�
TO �APPEAR�INSIDE�THE� REQUESTER�

5HIS�MONTH�WE� LOOK�AT�A�PROBLEM�
WHICH� *� HAD�MYSELF�ONLY�A�FEW�MONTHS�
AGO��0WNERS�OF�THE�3,.� -IBRARIES�
BOOK�WILL� KNOW�THAT�IT�IS�HEAVILY�
ORIENTATED�TOWARDS�$�PROGRAMMERS
�
AND� IF�YOUjRE�A�������ASSEMBLY�
LANGUAGE�SORT�OF�PERSON
� IT�CAN�TAKE�
A�FAIR�WHILE�TO�FIGURE�OUT�WHAT� IS�
GOING�ON�� �AND�A�WORKING�KNOWLEDGE�
OF�$� IS�ALMOST�ESSENTIAL�

$�,!)(� �/-.#(!
PRINTF�� �"�GENERAL�PURPOSE�STRING�
OUTPUT�ROUTINE� IN�$�

3,.S�� �3OM�,ERNAL�.ANUALS�� �
5HE�BIBLES�FOR�"MIGA�
PROGRAMMERS��8EIGHING�IN�AT�A�
HEFTY����TONNES�	SURELY�NOT��� �
ED

� THESE�BOOKS�ARE� INVALUABLE��
"ND�ALSO�QUITE�EXPENSIVE�� 5HE�
MOST�USEFUL�TWO�ARE� *NCLUDES�AND�
"UTODOCS�	THIRD�EDITION
�AND�
-IBRARY�REFERENCE�MANUAL�	THIRD�
EDITION
��"SK�AT�YOUR�LOCAL�
SPECIALIST�COMPUTER�BOOKSHOP�

4OME�OF�THE�FUNCTIONS�ARE�QUITE�
COMPLEX
� AND�VERY�LITTLE� INFORMATION� IS�
SUPPLIED�ABOUT�HOW�TO�CALL�THEM�FROM�
ASSEMBLY�LANGUAGE�� 'OR�ANY�
INFORMATION�WHATSOEVER
�YOUj LL�NEED�
DETAILS�OF�EACH� FUNCTION� ITSELF�� �THE�
*NCLUDES�AND�"UTODOCS�BOOK��5HIS
� AT�
LEAST
� TELLS�YOU�WHAT�REGISTERS�TO�USE�
WHEN�CALLING�THINGS�

&VEN�WITH�THIS� LOT�AT�YOUR�FINGERd
TIPS
� IT jS�STILL� POSSIBLE�TO�BECOME�
CONFUSED��5AKE� k &ASY3EQUESTl �FOR�
EXAMPLE��&ASY3EQUEST� IS�A�
8ORKBENCH���ROUTINE�THAT�WAS�ADDED�
TO�THE� INTUITION�LIBRARY�AS�A�SIMPLE�
REPLACEMENT�FOR�THE�"UTO3EQUEST�
FUNCTION�� *TjS�DESIGNED�TO� BE�A�SUPER��
EASY�METHOD�OF�BRINGING�REQUESTERS�
UP�ON�SCREEN
� ALONG�THE�LINES�OF�
k1LEASE� INSERT�DISK�BLAH�BLAH� IN�ANY�
DRIVEl ��5HE� REALLY�EXCITING�THING�ABOUT�
IT�FOR�$�PROGRAMMERS� IS�THAT�THE�
STRING�CAN�CONTAIN� ARGUMENTS� IN�
EXACTLY�THE�SAME�WAY�AS�PRINTF��4O
�
IT jS� POSSIBLE�TO�SAY�k1LEASE� INSERT�
DISK��S� IN�ANY�DRIVEl�AND�SPECIFY�A�
POINTER�TO�THE�STRING
� AND�THE�
OPERATING�SYSTEM�WILL�SORT�THE�WHOLE�
LOT�OUT�FOR�YOU�

:OUjD� HAVE�THOUGHT�THAT�
&ASY3EQUEST�WOULD�BE�JUST�THAT��
"NTHONY�$HANCER
� HOWEVER
�
DISAGREES�� )E�FEELS� IT�SHOULD�BE�
CALLED� k0NLY&ASY'ROM$3EQUESTl ��
8HAT�HE�WAS�TRYING�TO�DO�WAS�QUITE�
SIMPLE�� HE� HAD�A�ROUTINE�THAT�WOULD�
OPEN� A� REQUESTER�AND� SHOW�THE�
NAME�OF�A� LIBRARY�THAT�COULDNjT �BE�
OPENED
� AND�THE�VERSION�WANTED�� �FOR�
EXAMPLE�� k$OULD�NOT�OPEN�DOS�LIBRARY�
7��l �� 6NFORTUNATELY
�&ASY3EQUEST�
CRASHED�EVERY�TIME�HE�SPECIFIED�ANY

ARGUMENTS�
5HE�FAULT�ITSELF�TURNED�OUT�TO�BE�

QUITE�STRAIGHTFORWARD� IN�THE�END�� 5O�
ILLUSTRATE� IT
� LETjS�HAVE�A� LOOK�AT�THE�
FUNCTION�DEFINITION�FOR�&ASY3EQUEST
�
FROM�THE�THIRD�EDITION�OF�THE� *NCLUDES�
AND�"UTODOCS�BOOK�

HPOO� �� "<NT/@LP@NO�MBN]��

�4DI?JR
� @<NT0OMP>O
� �`Y�

&! *-;KOM
� �MB)DNO��

D0� A0� A L � A�� A�

5HE�PROBLEM�ARISES�BECAUSE�THE�
EXPLANATION�OF�"RG-IST� IS�CONFUSING�
TO�NON�$�PROGRAMMERS��"NTHONY�WAS�
CALLING�THE� ROUTINE� LIKE�THIS�

HJQ@�G� ��
<�

G@<� @<NT;NOMP>O
<G

HJQ@�G� ��
<�

G@<� HT;<MB
�<�

HJQ@�G� DIO;=<N@
<�

ENM� ;)3,"<NT/@LP@NO�MBN�<��

R T S

)IS�ARGUMENT�LOOKED� LIKE�THIS�

HT;<MB�� ?>�=� �?JN�GD=M<MT�
�

)EREjS�WHAT�WAS�HAPPENING��
&ASY3EQUEST"RGS� IS�ACTUALLY�
EXPECTING�A�POINTER�TO�A� LIST�OF�
POINTERS�TO� ARGUMENTS
� NOT�A�POINTER�
TO�THE�ARGUMENT� ITSELF��4OUNDS�
COMPLEX � *T� ISNjT�� *TjS� NICE�AND�EASY��
*N�THE�CASE�OF�"NTHONYjS�PROGRAM
�
THE� LETTERS�D
�O
� S�AND�A� PERIOD�
WERE�USED�AS�THE�POINTER�TO�THE�
ARGUMENT��"S�YOU� CAN� IMAGINE
� THIS�
WOULD�MAKE�A�MIGHTY�STRANGE�
POINTER��8E�COULD� FIX�THE�PROGRAM�BY

CHANGING�THE�MY@ARG�LINE�TO�THIS�

MY@ARG�� D C � L � A RGUM EN T@ L

<MBPH@IO;G�� ?J�=�

�?JN�GD=M<MT�
�

"ND�THIS�WOULD�WORK��
&ASY3EQUEST"RGS�WOULD� LOOK�AT�
MY@ARGS�FOR�A�POINTER�TO�THE�FIRST�
ARGUMENT�� 1OINTERS�ARE�FULL� LONGWORDS�
WITH�ADDRESSES�TO�THINGS�� *N�THIS�
CASE
� OUR�POINTER�POINTS�TO�
ARGUMENT@L
�WHICH� IS
� IN�THIS�CASE
�
OUR�FIRST�AND� LAST�ARGUMENT��5HIS�WILL�
WORK�A�TREAT�

&1�0�1%"�211)"�1%&+$0
5HERE�ARE�A�NUMBER�OF�LITTLE�THINGS�
WHICH�"NTHONY�CAN� IMPROVE�IN�HIS�
PROGRAM�TO�MAKE� IT�BETTER��0NE� IS�A�
SHORT�CUT�TO�CLEARING�ADDRESS�
REGISTERS��"S� ALL� US�������
PROGRAMMERS�KNOW
�YOU�CAN�CLEAR�A�
DATA� REGISTER�LIKE�THIS�

>GM�G� ?,

8HAT�NOT�SO�MANY�PEOPLE� KNOW�IS�
THAT�THE�FOLLOWING�IS�A� LOT�QUICKER�AND�
ACHIEVES�THE�SAME�THING�

MOVEQ ����
?,

6NFORTUNATELY�YOU�CANjT�DO�EITHER�OF�
THESE�WITH� ADDRESS�REGISTERS
� SO�
MOST�PEOPLE�DO�THIS�

MOVE�� ��
<�

"�RATHER�NEAT�SHORTCUT�� �QUICKER
�
SHORTER
� AND�GENERALLY�MUCH�SEXIER��

".*("�4)011&3�n �*446&��� ���+6-:�����



MUCH�EASIER�WAY�� �IF�YOU� SIMPLY�WANT�
TO�PRINT�TEXT�TO�THE�SCREEN�AND�GET�
THE�USER�TO� INPUT�THINGS
� THEN� *�
RECOMMEND�YOU�HAVE�A� LOOK�AT�THE�
DOS�LIBRARY�AND�OPENING�CONSOLE�
WINDOWS�� ��

!&0+"6)�+!�!/"�*"/
%URING�THE�SUMMER�*�
WILL� BE�GOING�TO�
'LORIDA�FOR�MY�
HOLIDAYS
� AND� *�WOULD�

BE�GRATEFUL� IF�YOU�COULD�TELL�ME�
WHETHER�THERE�WOULD�BE�ANY�
PROBLEMS�	EXCLUDING�CUSTOMS� LIMITS
�
ON�BUYING�SOFTWARE�WHILE�OUT�THERE 
*� AM�AWARE�OF�THE�PROBLEMS�
ASSOCIATED�W ITH�THE�SMALLER�/54$�
SCREEN�SIZE
� BUT�ALSO
�WHEN� *�SWITCH�
MY�COMPUTER�TO�THE���)Z�MODE
�THE�
SCREEN�FLICKERS�HORRIBLY�� 	*�THINK�MY�
57�LACKS�VERTICAL� LOCK�

+�1UTSMAN�
#ILLINGHAM

5HERE�ARE�NO�PROBLEMS�ABOUT�BUYING�
SOFTWARE� IN�THE�4TATES�AND�USING�IT

HERE
� BUT�THERE� IS�A� NEED�HERE�FOR�A�
LITTLE�EXPLANATION� ABOUT�MODES��:OU�
SAY�THAT�YOU�ARE�USING�YOUR�"MIGA�
WITH�YOUR�57�RATHER�THAN�A�
SPECIALISED�MONITOR�� *F�YOU� TRY�TO�
ACCESS�THE�HIGHER�MODES�WITH�A�
NORMAL� TELEVISION
� THEN�YOU�WILL�
EXPERIENCE�HORRIBLE�FLICKERING�� *�
PRESUME�YOU�ARE�USING�A�MODULATOR
�
AND�WHAT�THIS�DOES� IS�GIVE�YOU���)Z�
FRAME�FREQUENCY�� �THE�1"-�STANDARD�
*F�YOU�GO�FOR�A�HIGHER�FREQUENCY�YOU�
ARE�ASKING�THE�OLD�57�TO� LOCK�ON�TO�A�
FREQUENCY�WHICH� IT�CANNOT�HANDLE�

"N�"MIGA�MONITOR�� �THE� ����4
�
FOR�EXAMPLE�� �WILL� COPE�WITH�THE���)Z�
MODE��"�MULTISCAN�MONITOR�WILL�TOO��
5HE�/54$�	"MERICAN�57�STANDARD
�
MODE�THAT�YOU� REFER�TO�WILL� ACTUALLY�
WORK�ON�A� NORMAL� ��)Z�1"-�"MIGA�
WITH�A�57
� BUT�THE�BOTTOM�THREE��
QUARTERS�OF�THE�SCREEN�WILL� BE�BLANK�
BECAUSE�OF�THE� LOWER�VERTICAL�
RESOLUTION�OF�/54$�SCREEN�MODES��
5HERE� IS�NO� NEED�TO�SWITCH�TO�THE�
��)Z�MODE�ON�YOUR�"MIGA�� �THE�
SOFTWARE�SHOULD� RUN�FINE� IN� ��)Z��83

%�1 %&+$�,21
*� HAVE�A�COUPLE�OF�
QUESTIONS�CONCERNING�
THE�"���� ����8ILL� IT�
BE�POSSIBLE�TO�REPLACE

THE�"����jS� INTERNAL�DRIVE�WITH�A�
HARD�DRIVE�AT�A� LATER�DATE � *F�SO
�WILL�
IT �BE�A�STRAIGHT�SWAP�OR�WILL� *� NEED�
SOME�EXTRA�CIRCUITRY�AND�SOFTWARE 
���"SSUMING�THAT�$OMMODORE�DONjT �
SUPPLY�THE�"�����WITH�AN�OPTIONAL�
HARD�DRIVE�SUCH�AS�THE���.B�UNIT�
FITTED�TO�THE�"���)%
� HOW�EASY�IS�IT�
TO�INSTALL�A�HIGHER�CAPACITY�DRIVE�TO�
THE�MACHINE 
���+UST�WHAT� IS�THE�MYSTERIOUS�HATCH�
NEXT�TO�THE�"����jS�MOUSE�PORT �
,EVIN�.ILIYARD
'ELTHAM
.IDDLESEX

��� 5HE�"�����COMES�COMPLETE�WITH�
ITS�OWN�BUILT�IN� *%&�HARD�DRIVE�
CONTROLLER�AND�SPACE�FOR�THE� INTERNAL�
FITTING�OF�A� *%&�HARD�DRIVE��:OU�
THEREFORE�DONjT �NEED�TO� REMOVE�ITS�
FLOPPY�DRIVE�TO� INSTALL� A� HARD�DRIVE�

���"LTHOUGH�THE�CURRENT�BATCH�OF�
MACHINES�THAT�$OMMODORE�ARE�
SHIPPING�AREN�T�EQUIPPED�WITH� HARD�
DRIVES�AS�AN�OPTION
�THE�"�����WILL�
BE�MADE�AVAILABLE�WITH� kOFFICIALl� HARD�
DRIVES�AT�A� LATER�DATE�� *N�THE�MEANd
TIME
� SEVERAL�"MIGA�4HOPPER�
ADVERTISERS�ARE�ALREADY�OFFERING�THE�
"�����WITH� HARD�DRIVES�OF�UP�TO�
���.B� IN�SIZE�� 4CAN�THE� ADS� IN�THIS�
ISSUE�FOR�MORE� INFORMATION�� 'AILING�
THAT
�WHY�NOT�CHECK�OUR�FEATURE� IN� �*4�
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/&8�� )ERE�AT� LAST� FOR�THE�"MIGA�� 'OR�YEARS� 1$� OWNERS� HAVE� BEEN� ABLE� TO�
RUN� THESE� REALISTIC� RAILWAY� SIMULATIONS
� ACCLAIMED� BY� CUSTOMERS� IN� ���
COUNTRIES
� MANY�OF� THEM�WORKING� RAILWAY� STAFF�� NOW�AT� LAST� THEY�VE� ARRIVED� ON�
THE�"MIGA�
5HESE�SIMULATIONS� INCLUDE�ON�SCREEN� TRACK�PLANS� AND�ARE� BASED� ON� AUTHENTIC�
TRACK� PLANS
� TIMETABLES
� AND� OPERATING� PRACTICES� OF� THE� PERIOD�� 5HEY� DO� NOT�
OFFER� ARCADE�STYLE� GRAPHICS
� SIMPLY� REALISTIC� DISPLAYS� BASED� ON� THOSE� USED� IN�
MODERN�SIGNALLING�CENTRES��$OMPATIBLE�WITH�8ORKBENCH� �� AND���
5RAFFIC� $ONTRO L�� # RIS TO L� ����� �� 5EMPLE� .EADS� ON� A� SUMMER� 4ATURDAY��
'REQUENT� LOCO�HAULED� SERVICES� BETWEEN� $ARDIFF� AND� 1ORTSMOUTH� HAVE� TO�
REVERSE� AND� CHANGE� ENGINES
� FIGHTING� FOR� PLATFORM� SPACE� WITH� *NTER�$ITY�
SERVICES� FROM� 1ADDINGTON
� ALSO� BETWEEN� THE�4OUTH�8EST�AND�/ORTH�&AST
� ETC��
4OME� PARCELS� TRAFFIC� USES� THE� PARCELS� PLATFORM
� WHILE� ENGINES� AND� UNITS� VISIT�
#ATH�3OAD�DEPOT�FOR�SERVICING�OR�REFUELLING��1RICE�_�����

5RAFFIC� $ONTROL�� $ARDIFF� ����� �� 'REQUENT�LOCAL� SERVICES� ON� THE� 7ALLEY� LINES
�
ALSO�3EGIONAL� 3AILWAYS�SERVICES�TO�1ORTSMOUTH
�.ANCHESTER
�/OTTINGHAM
� ETC
�
AND� *NTER�$ITY� SERVICES� TO� AND� FROM� 1ADDINGTON�� :OU� ALSO� HAVE� TO� COPE�WITH�
EXTENSIVE�FREIGHT�TRAFFIC
�AND�WORKINGS�TO�FROM�$ANTON�DEPOT��1RICE�_�����
5RAFFIC� $ONTROL�� #RISTOL� ����� �� .ORE� )45� AND� 4PRINTER� TRAFFIC� THAN� IN� ����
�
BUT�STILL�VERY�BUSY��1RICE�_�����

4PECIAL�OFFER��#OTH�#RISTOL������ AND�#RISTOL������FOR�
ONLY� _������
1RICES� SHOWN� ABOVE� INCLUDE� 7"5
� POSTAGE� �� PACKING� 	6,� OR� OVERSEAS
��
1LEASE� SEND� PAYMENT� WITH� ORDER
� OR� QUOTE� FULL� CREDIT� CARD� DETAILS� 	INCLUDING�
EXPIRY�DATE

�AND�REMEMBER�TO�STATE�YOUR�COMPUTER�TYPE�

<.ASTER$ARD>
0VER� ��� O THER� RA ILWAY� S IM U LA TIONS�
AVA ILAB LE � NOW� FOR� THE� 1$� ARE� BEING�
INTRODUCED� FOR� THE� "MIGA� OVER� THE� NEXT�
FEW�MONTHS���4"&�FOR�COMPLETE�LIST�

4*".�-TD�� 	%EPT�"4��

� �� 4T�� %AVID�S�$LOSE
� -EVERSTOCK�(REEN
�
)EMEL�)EMPSTEAD
�)ERTS�)1���-6

4&-&$5"'0/5

1LEASE�SEND�LARGE�4"&�WITH���P�4TAMP�FOR�A�
COMPREHENSIVE�1RINT�0UT�OF�ALL�'ONTS��"LSO�
STATE�WHICH�PROGRAMS�YOU�WILL�BE�USING
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5HE�MUCH�REQUESTED�5YPEFACE�1REVIEW�FEATURE
� ENABLING�YOU�TO �VIEW�
TYPEFACES�BEFORE�YOU�USE�THEM
� IS�IMPLEMENTED�IN�1RO�1AGE��
�ALONG�
WITH� THREE�NEW�TYPE�STYLES��SHADOW
�SUPERSCRIPT�AND�SUBSCRIPT�

) ERE�WE�GO
� LEAPFROG�TIME�
AGAIN��.ANY�"MIGA�%51�
USERS�ALLEGED�THA T�
1AGE4TREAM�VERSION�����

HAD� BETTERED�1RO�1AGE��
�ALTHOUGH� *�
BELIEVE�TH IS � HAS�MORE�TO �DO�W ITH�
WISHFUL� TH INK ING �THAN�ACTUAL� FACT��
8HILE�1AGE4TREAM�CERTA IN LY�HAS�
MORE�BUILT�IN� FEATURES�THAN�1RO�
1AGE
�MORE�DOESN�T� NECESSARILY�
MEAN�BETTER�

5HE�TRUTH� IS�THAT�NEITHER�%51�
PACKAGE� IS� AS�GOOD�AS� IT�SHOULD� BE�
*F�WE�COULD�MIX�1AGE4TREAMjS�
FEATURES�WITH�1RO�1AGEjS�QUALITY�AND�
ACCURACY
� THEN� PERHAPS�WEjD�BE�
GETTING�SOMEWHERE�� #UT�WE�CANjT�� 4O�
WE�HAVE�TO�PLAY�LEAPFROG�ALONG�WITH�
4OFT�-OGIK�AND�(OLD� %ISK�

5HE� LATEST� LEAP� IS�BY�(OLD� %ISK
�
WITH�VERSION���OF�1RO�1AGE��"ND� IT jS�
ACTUALLY�QUITE�A� LARGE� LEAP
� ARGUABLY�
LARGER�THAN� THE� LEAP�FROM�VERSION� ��TO�
�
�WITH� SOME�NEW�FEATURES�THAT�EVEN�
EXPERIENCED�USERS�WILL� NEED�TIME�TO�
LEARN�ABOUT�

5O�START�WITH
� THEREjS�BETTER�
SUPPORT�FOR�8ORKBENCH����SCREEN�
MODES�� 6PON� STARTUP�YOU� ARE�NOW�
PRESENTED�WITH� A� REQUESTER�THAT�
ENABLES�YOU�TO�CHOOSE�YOUR�PREFERRED�
SCREEN�MODE
� ENABLING�1RO�1AGE�TO�
BE�SEEN� AT�ITS� BEST�ON�VIRTUALLY�ANY�
MONITOR�� #Y�DEFAULT� IT�SELECTS�THE�
8ORKBENCH� SCREEN�MODE�AND�SIZE
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BUT� IF�YOU�WANT�TO�OPEN�1RO�1AGE�ON�
A� LARGER�SIZE�SCREEN�� ��
����BY�
�
����PIXELS
� FOR�EXAMPLE�� �YOU�CAN�

"UTOSCROLL� IS�SUPPORTED
� THE�
8ORKBENCH� ���FEATURE�THAT�ENABLES�
YOU�TO�QUICKLY�SCROLL� AROUND� PAGES�
THAT�ARE� LARGER�THAN�CAN�BE�DISPLAYED�
ON�THE�SCREEN��8HILE�THIS�EATS�UP�
GRAPHICS� 	$HIP
�MEMORY
� IT�IS�A�VERY�
FAST�WAY�OF�GETTING�FROM�ONE�PART�OF�
THE�PAGE�TO�ANOTHER
� PARTICULARLY�AT�
HIGH�MAGNIFICATIONS�

5ALKING�OF�MAGNIFICATION
�1RO�
1AGE�NOW�SUPPORTS�VARIABLE�ZOOM�
PERCENTAGES��5HE�OLD� AND�WELL��
THUMBED�ZOOM�SIZES�ARE�STILL�THERE
�
BUT�A� NEW�$USTOM�FACILITY�HAS�BEEN�
ADDED�THAT�ENABLES�YOU�TO�SELECT�ANY�
MAGNIFICATION� LEVEL� FROM� ����TO�
����� IN� ���STEPS��5HIS�WILL� PLEASE�
USERS�WHO�WOULD� LIKE�TO�BE�ABLE�TO�
DISPLAY�THE�FULL�WIDTH�OF�A� PAGE��8HILE�
THERE� IS� NO� k4HOW�'ULL�8IDTHl�OPTION
�
IT�WILL�TAKE�ONLY�A�COUPLE�OF�TRIES�TO�
FIND�THE�CORRECT� LEVEL� OF�MAGNIFICATION�
FOR�ANY�PARTICULAR�WIDTH�OF�PAGE
� AND�
IF�YOU�ARE��8EXX�MINDED� IT�WOULDNjT�
BE�TOO�DIFFICULT�TO�CREATE� A�4HOW�'ULL

8IDTH� FUNCTION�GENIE� IF�YOU�DECIDE�
YOU�WANT�ONE��5HE�SUPPORT�FOR�LARGE�
AUTOSCROLLED� SCREENS�ARGUABLY�
NEGATES�THE�NEED�FOR�VARIABLE�ZOOM�
LEVELS
� BUT�THE�PEOPLE�WANTED� IT
� SO�
THE�PEOPLE�GOT�IT�

5YPEFACE�SUPPORT�HAS� IMPROVED�
AGAIN��"PART�FROM�A�NEW�VERSION� OF�
'ONT.ANAGER
�WHICH�DOESNjT� kGO�TO�
SLEEP�� AS�THE�VERSION�WITH�1RO�1AGE�
� �SOMETIMES�DID
� THE�5YPEFACE�
REQUESTER�NOW�HAS�A�1REVIEW�BUTTON�
THAT�DISPLAYS� k"A#B$Cl� IN� THE�
SELECTED� TYPEFACE�� 5HIS�SMALL� PREVIEW�
WINDOW�CAN�BE� LEFT�OPEN�WHILE�YOU�
CLICK�ON�VARIOUS�TYPEFACES
� SO�YOU�
DONjT �HAVE�TO� KEEP�SELECTING�A�
TYPEFACE�AND�THEN�HITTING�THE�1REVIEW�
BUTTON�TO�FIND�THE�ONE�YOUjRE�AFTER�

:OU�ARE�STILL� LIMITED� TO�THE�ONE�
$('ONTS��DIRECTORY�THOUGH
� ANOTHER�
FEATURE�OF�1RO�1AGE�THAT�CAUSES�
SOME�USERS�PROBLEMS
�MAINLY�THOSE�
WHO� LIKE�TO�HAVE�THREE�MILLION�
TYPEFACES�FROM�WHICH� TO�CHOOSE�AND�
WANT�THEM�SORTED�ALPHABETICALLY
� OR�
BY�STYLES
� IN�DIFFERENT�DIRECTORIES�ON

THEIR�HARD�DRIVES��$AN�T�ARGUE�WITH�
THAT�� �YOU� SHOULD� BE�ABLE�TO�WORK�THE�
WAY�YOU� PREFER�� �BUT� *jM�AFRAID�WITH�
1RO�1AGE���YOUjLL� STILL� HAVE�TO� HAVE�ALL�
YOUR�TYPEFACES� IN�ONE�DIRECTORY�

0R�MANAGE�THEM�BY�HAND
�WHICH�
IS�WHAT�*� DO�� � *� HAVE�A� SMALL�
COLLECTION� OF�OFTEN�USED�TYPEFACES�
PERMANENTLY� IN�$('ONTS�
� AND�
EVERYTHING�ELSE� IN� ALPHABETICAL�
DIRECTORIES��8HEN� *�WANT�ANOTHER�
TYPEFACE� *� SIMPLY�COPY�THE�THE�FILES�
INTO�$('ONTS�� AND� RUN�$(@6PDATE��
8HEN� *jM�FINISHED�WITH�THE�TYPEFACE� *�
MOVE� IT�BACK� INTO�THE� k LIBRARY�� AND�
RUN�$(@6PDATE�AGAIN�� *� KEEP�
MEANING�TO� KNOCK�TOGETHER�A� LITTLE�
TYPEFACE�MANAGER�PROGRAM� IN�"3EXX�
OR�$AN%O�BUT�IF�THERE�ARE�ANY�BUDDING

1%�SHAREWARE�PROGRAMMERS�OUT�
THERE� LOOKING�FOR�SOMETHING�USEFUL�TO�
CREATE���

5HERE�ARE�SOME�NEW�TYPE�STYLES�� �
4HADOW
�4UPERSCRIPT�AND�4UBSCRIPT�� �
AND�THE�MUCH�LOVED�1AGE4ETTER�STY=E�
TEXT�FILL� PATTERNS� HAVE�BEEN� INCLUDED��
5HERE�ARE� ���PRE�DEFINED�FILLS�TO�
CHOOSE�FROM
� OR�YOU� CAN�CREATE�YOUR�
OWN��:OU�CAN�CHOOSE�ANY�SINGLE�
COLOUR�FOR�THE�FILL� PATTERN��5EXT�FILL�
PATTERNS�ARE� HARDLY�EVER�USED� IN�
PROFESSIONAL� PUBLISHING
�WHICH� IS�
PROBABLY�WHY�THEY�HAVE�NEVER�BEEN�
ADDED�TO�1RO�1AGE�BEFORE
� ALTHOUGH�
1AGE4ETTER�HAS�HAD�THEM�FOR�YEARS�

"H
� ALMOST�FORGOT�TO�MENTION�THAT�
THESE�FILL� PATTERNS�CAN�ALSO� BE�USED�
TO�FILL� ANY�OBJECT�YOU�CREATE�WITH�ANY
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5EXT�F ILL�PATTERNS�ARE�O F�LIM ITED�USE
� BUT�IF �YOU�FEEL�THE�
URGE
�1RO�1AGE���W ILL�LE T�YOU�USE�ONE�O F����PRE�DEFINED�
PATTERNS�� �OR
� O F�COURSE
�YOU�CAN�CREATE�YOUR�OWN�

6SEFULLY
�A�NUMBER�O F�NEW�BITMAPPED�AND�STRUCTURED �
GRAPHICS� FORMATS�ARE�SUPPORTED
� INCLUDING�" RT�&XPRESSION�
FILES
� WHICH�GE T�CONVERTED�TO�1RO�%RAW�CLIP �FORMAT�
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5HE�NEW�ICONIC�PAGE�SORTER�IS�IDIOT�PROOF�� * T �PRESENTS�
YOU�W ITH�A�LITTLE �MAP�O F�YOUR�DOCUMENT�AND�ENABLES�YOU�
TO�POSITION�PAGES�BY�DRAGGING�THEM�AROUND�THE�SCREEN�

5HE�AB ILITY �TO�WORK�ON�FACING�PAGE�LAYOUTS�AND�S TILL�HAVE�
THEM�PRIN T�AS� TWO�SEPARATE�PAGES�CAN�BE�A�MAJOR�AID�TO �
PRODUCTIVITY�IF �YOU�OFTEN�WORK�W ITH�DOUBLE�PAGE�SPREADS�

-MJA@NNDJI<G� -<B@�2����������$JG?�!DNF� &I>�

OF�THE�1RO�1AGE�DRAWING�TOOLS�
&XTENDED�CHARACTER�SETS�ARE�NOW�

SUPPORTED
�WHICH�MEANS�THAT�VIA�
VARIOUS�"LT�KEY�COMBINATIONS
�"LT��
NUMERIC�KEYPAD�CODES�OR�BOTH
�YOU�
CAN�TYPE�CHARACTERS�THAT�WERE�
PREVIOUSLY�UNAVAILABLE� IN�1RO�1AGE��0F�
COURSE�THE�TYPEFACE�YOU�ARE�USING�
NEEDS�TO�HAVE�THE�EXTENDED�
CHARACTERS�DEFINED�FOR�THIS�TO�WORK
�
AND�DEFINED� IN�THE�CORRECT�PLACES��
MANY�TYPEFACES�ARENjT�ALL� THEY�SHOULD�
BE� IN� THE�EXTENDED�CHARACTER�
DEPARTMENT
� INCLUDING�SOME�OF�THOSE�
SUPPLIED�WITH�1RO�1AGE
� SO�DON�T�
EXPECT�TO�GET� LIGATURES
� EN�DASHES�
AND�EM�DASHES�FROM�EVERY�TYPEFACE�
*F�THIS� IS� IMPORTANT�TO�YOU
�YOU�MIGHT�
NEED�TO� INVEST� IN� 5YPE4MITH�

5HE�MOST� IMPORTANT�ADDITION�TO�
TYPEFACE�SUPPORT�IS�,ERNING�$ONTROL��
5HIS�NEW�FEATURE�ENABLES�YOU�TO�
CREATE�KERNING�PAIRS�FOR�ANY�OF�YOUR�
TYPEFACES
� AND�SAVE�OUT�A�CUSTOM�
KERNING�TABLE�FOR�EACH�TYPEFACE��
"LMOST�ALL� OF�THE�1%�SHAREWARE�
$OMPU(RAPHIC�OR�1OST4CRIPT�
TYPEFACES�ARE�SUPPLIED�UNKERNED
�
AND�OFTEN�THEY�ARE�SO�POORLY�
DESIGNED�THAT�THERE�ARE�VERY�LARGE�OR�
VERY�SMALL�GAPS�BETWEEN� SOME�PAIRS�
OF�LETTERS
�WHICH�MAKES�FOR�EXTREMELY�
AMATEUR�LOOKING�TEXT��8ITH�1RO�1AGE�
��THIS� IS� NO� LONGER�A� PROBLEM�

*N�THE�,ERNING�$ONTROL� PANEL�YOU�
MAY�TYPE� IN�A�VALUE�	PERCENTAGE�OF�AN

� rO �

�EMl
�OR�USE�THE�MOUSE�TO�DRAG�THE�
RIGHT�HAND�CHARACTER�OF�THE� PAIR�
CLOSER�TO�OR�FURTHER�AWAY�FROM�THE�
LEFT�HAND�CHARACTER��:OU�CAN�SELECT�
PAIRS�OF�CHARACTERS� SIMPLY�BY�TYPING�
THEM�ON�THE� KEYBOARD�

*F�YOU�ARE� UNSURE�ABOUT�WHICH�
PAIRS�OF�CHARACTERS� NEED� KERNING
�
THEN�YOU� CAN�SELECT�THE�5IMES�OR�
5RIUMVIRATE�TYPEFACE�FIRST�	THESE�ARE�
ALREADY�KERNED

� SAVE�OUT�A� KERNING�
FILE
� SELECT�YOUR�UNKERNED�TYPEFACE�
AND�THEN� LOAD� IN�THE�5IMES�OR�
5RIUMVIRATE� KERNING�FILE�THAT�YOU�JUST�
SAVED��5HIS�KERNING�TABLE�WILL�THEN�BE�
APPLIED�TO�YOUR�UNKERNED�TYPEFACE��
#ECAUSE�EACH�TYPEFACE�REQUIRES�
DIFFERENT�KERNING�VALUES
�THE�KERNING�
VALUES�YOU� LEACH�FROM�THIS�FILE�WILL�
PROBABLY�MOSTLY�BE�WRONG
�BUT�AT�
LEAST�YOU�NOW�HAVE�A� LIST�OF�KERNING�
PAIRS�SO�YOU�DONjT�HAVE�TO�WORK� IT�OUT�
FOR�YOURSELF�� 5O�ME
� THIS�FEATURE�
ALONE� IS�WORTH�THE�COST�OF�UPGRADING��
#UT�THEREjS�MORE���

$/�-%& 0�02--,/1
4UPPORT�FOR�BITMAPPED�GRAPHICS� HAS�
BEEN�EXTENDED�TO� INCLUDE�#.1
�(*'�
	��A

� 1$9�AND�5*''�FORMATS
� ALL� OF�
WHICH�MAY�BE�DISPLAYED� IN� UP�TO� ����
COLOURS� IF�YOU�HAVE�AN�"("�"MIGA
� OR�
IN� SHADES�OF�GREY�OTHERWISE�� 0NCE�
THEYjRE� IMPORTED�YOU�MAY�OF�COURSE�
SCALE�THEM
� CROP�THEM
� ROTATE�THEM�� �
DO�ANYTHING�TO�THEM�THAT�YOU� CAN�TO

NORMAL�"MIGA� *''�*-#.�FILES�
4TRUCTURED�DRAWING�SUPPORT�HAS�

ALSO�BEEN�EXTENDED��"S�WELL� AS�1RO�
%RAW�kCLIPl� AND�"EGIS�%RAW�FILES
�"RT�
&XPRESSION�FORMAT�GRAPHICS�MAY�NOW�
BE� IMPORTED
� AND�"DOBE�LLLUSTRATOR���
FORMAT
� PLUS�"LDUS�'REEHAND�FORMAT��
8HEN� IMPORTED
� THESE�GET�CONVERTED�
INTO�1RO�%RAW�kCLIPl� FORMAT
�WHICH�
MEANS�THEY�GET�DISPLAYED�ON�SCREEN�
OF�COURSE
� AND� IT�ALSO�MEANS�YOU�CAN�
SEND�THEM�TO�1RO�%RAW�VIA�THE�
HOTLINK�FOR�FURTHER�EDITING�	AND�SAVING�
AS�CLIPS
� IF�REQUIRED��5HERE� IS� NOT�YET�
SUPPORT�FOR�THE�"MIGA�S�MORIBUND� *''��
%3�%�STRUCTURED�DRAWING�FORMAT�

&14�	&NCAPSULATED�1OST4CRIPT
�
AND� &14'�FILES�ARE�SUPPORTED� AS�
BEFORE�� �AS�A�SHADED�BOX�ON�SCREEN�
THAT�MAY�ONLY�BE� PRINTED�TO�
1OST4CRIPT�PRINTERS
� UNLESS�THE�&14'�
FILE�HAS�A�5*''�kHEADERl 
� IN�WHICH�
CASE� A�BITMAPPED� REPRESENTATION�OF�
THE�&14'�GRAPHIC�WILL� BE�DISPLAYED�ON�
THE�SCREEN��"LL�THE�OTHER�FORMATS�WILL�
PRINT�ON�DOT�MATRIX�PRINTERS�BECAUSE�
THEY�WILL� HAVE�BEEN�CONVERTED�TO�
kCLIP�� OR�*''�*-#.�FORMAT�OF�COURSE�

5O�DISPLAY�&14�AND� &14'�FILES�ONd
SCREEN
� AND� TO�PRINT�THEM�TO�
DOT�MATRIX�PRINTERS
�WOULD� REQUIRE�1RO�
1AGE�	OR�ANY�OTHER�%51�PROGRAM�FOR�
THAT�MATTER
�TO� INCLUDE�A�FULL�BLOODED�
AND�COMPLETE�1OST4CRIPT� INTERPRETER
�
WHICH�WOULD�TAKE�TIME�TO� IMPLEMENT�
AND�WOULD� PROBABLY� INCREASE�THE�COST

OF�THE�PROGRAM�CONSIDERABLY�
)OWEVER
� BECAUSE�1RO�1AGEjS�IMPORT�
FACILITIES�ARE�NOW�MODULAR
� IT� IS�
PERFECTLY�POSSIBLE�THAT�THIS�COULD�BE�
INCLUDED� IN� THE�FUTURE�� *�GUESS� IT�WILL�
DEPEND�ON�HOW�MANY�PEOPLE�
CONTINUE�TO�SHOUT�ABOUT�IT�TO�(OLD�
%ISK��5HE�ONLY�IMPORTANT�USE�FOR�ONd
SCREEN�&14'�SUPPORT� IS�TO� LOAD�A�
DOCUMENT�PREPARED�ON�ANOTHER�
PROGRAM�OR�COMPUTER�PLATFORM�

1RO�%RAW���COMES�WITH
� AND� IS�
HOTLINKED�TO
� THE�(R&�GRAPHICS�EDITOR
�
WHICH�WAS�FIRST� RELEASED�WITH�
1AGE4ETTER��� 'OR�THE� LIFE�OF�ME� *�
CANjT � IMAGINE�WHY�ITjS� IN�WITH�1RO�
1AGE�BECAUSE� IT�REALLY� IS� A� PILE�OF�
RUBBISH�THAT�SHOULD� HAVE�BEEN� KILLED�
AT�BIRTH�� *T�MIGHT�BE�USEFUL� FOR�QUICKLY�
EDITING�THE�ODD�BIT�OF�*-#.�CLIP�ART
�
BUT
�WELL
�(R&�HAS�HIDDEN� SHALLOWS�

0,/1�-/,�)"*�0,/1"!
4ORTING�PAGES�HAS�BEEN�MADE�
EASIER�� .ANYjS�THE�USER�WHO�HAS�
WANTED�TO� INSERT�A�PAGE� INTO�THE�
MIDDLE�OF�A�DOCUMENT�ONLY�TO�FIND�
THAT�THEY�DONjT �REMEMBER�HOW�TO�DO�
IT�AND
� AFTER�STRUGGLING�THROUGH� THE�
MANUAL� AGAIN
� STILL�CANjT�WORK� IT�OUT��
/O�PROBLEM�ANY� LONGER�� 1AGE�SORTING�
IS�NOW�k ICONIC�
�WHICH� SOUNDS� LIKE�
SOMETHING�+OHN� #ARNES�DRINKS�AFTER�A�
FOOTBALL�MATCH�BUT� IS�ACTUALLY�JUST�A�
PANEL� THAT�POPS� UP�CONTAINING�A�
MINIATURE� REPRESENTATION�OF�EVERY�
PAGE� IN�THE�DOCUMENT
� EACH�OF�WHICH�
CAN�BE�DRAGGED� INTO�ANOTHER�POSITION��
*F�YOU�CANjT �SORT�YOUR�PAGES�USING�
THIS
�YOU�NEED�A� BRAIN�TRANSPLANT�

"NOTHER�SMALL� BUT�VERY�USEFUL�
ADDITION� IS�THE�STICK�ON� NOTE�FEATURE�
*F�YOUjVE�EVER�LEFT�A�DOCUMENT�PART��
FINISHED
� RELOADED� IT�THE�NEXT�DAY�AND�
THEN�SAT�THERE�SCRATCHING�YOUR�HEAD�
TRYING�TO�REMEMBER�WHAT� IT�WAS�YOU�
WERE�GOING�TO�DO�NEXT
� THEN� STICK�ON�
NOTES�WILL� HELP��5HEY�ARE�SIMPLE� LITTLE�
BOXES�WHICH�YOU� CAN�MAKE�NOTES� IN�
AND�PLASTER�WHEREVER�YOU� LIKE�� /O�
NEED�TO�DELETE�THEM�BEFORE�PRINTING�� �
THEY�GET�TOTALLY�IGNORED�AT�THAT�STAGE
�
EVEN� IF�YOU�HAVE�THE�WHOLE� PAGE�
COVERED� IN�THEM�� *N�COLOUR�MODE�THEY�
ARE�BRIGHT�YELLOW�AND�DIFFICULT�NOT�TO

2/..+(-&�8.41�1$2.41"$2

1OST4CRIPT�USERS�W ILL�ENJOY�USING�1ROFESSIONAL�
4POOL
� WHICH�WORKS�W ITH�ANY�PROGRAM�THA T�
OUTPUTS�IN�1OST4CRIPT
� NOT�JU S T�1RO�1AGE�

"N�ADDED�EXTRA� IN�THE�1RO�1AGE�PACKAGE� IS�
1ROFESSIONAL�4POOL
� AN�EASY�TO�USE�1OST4CRIPT�
PRINT�SPOOLING�SYSTEM�� *T�ENABLES�YOU�TO�SET�UP�ANY�
NUMBER�OF�NAMED�PRINTING�DEVICES
� EACH�OF�WHICH�
PRINTS�TO�A�DIFFERENT�PORT�� 4O� IF�YOU�OWNED�A�MULTId
PORT�CARD�AND�HAD�TWO�1OST4CRIPT�PRINTERS�
CONNECTED�TO�TWO� PARALLEL� PORTS�AND� ANOTHER�TWO�
1OST4CRIPT�PRINTERS�CONNECTED�TO�TWO�SERIAL� PORTS
�
1RO�4POOL�WOULD�ENABLE�YOU�TO�PRINT�TO�ALL�FOUR�
PRINTERS�AT�THE�SAME�TIME�� 	"ND�WHILE�THEY�ARE�
PRINTING�YOU� COULD�ZOOM�OFF�TO�.ONTE�$ARLO� IN�YOUR�
-EAR�+ET���


:OUjD�GIVE�THE�DEVICES�NAMES� LIKE�2.4��
�
&140/��
� -"4&3�
�-*/0�
� AND�FROM�1RO�1AGEjS

1OST4CRIPT�OUTPUT�REQUESTER�YOU�WOULD� SEND�THE�
OUTPUT�TO�ONE�OF�THESE�DEVICES
� INSTEAD�OF�1"3��OR�
4&3���5HIS�CREATES�DIRECTORIES�AND� FILES� IN�3".�	OR�
HARD�DISK� IF�YOU� PREFER

� AND� IS�SIMILAR�TO�SIMPLY�
k PRINTINGl� THE�1OST4CRIPT�FILE�TO�DISK��5HE�DIFFERENCE�
IS�THAT�1RO�4POOL�IS� kWATCHINGl�WHAT�YOU�ARE�DOING�
AND�ENTERS�EACH� FILE�YOU� kPRINTl� INTO� ITS� REQUESTER��
&VENTUALLY�YOU�WILL� HAVE� kPRINTED�� EVERY�CHAPTER�IN�
YOUR�BOOK�OR�EVERY�ARTICLE� IN�YOUR�MAGAZINE�
	WHATEVER� IT�MAY�BE

� POSSIBLY�TO�TWO�OR�MORE�OF�
THE�NAMED�DEVICES
� AND�THE�1RO�4POOL�WINDOW
�
WHICH�SITS�ON�THE�8ORKBENCH
�WILL�CONTAIN� A� LONG�
LIST�OF�FILES�

*F�YOU� PREFER
�YOU�CAN� PRINT�1OST4CRIPT�FILES�TO�
DISK�AND�THEN� LOAD�THEM� INTO�1RO�4POOL�LATER��
8HICHEVER�WAY�YOU�DO� IT
� THE�FILES�END�UP� IN� A�
kQUEUEl 
�WAITING�TO�BE�ACTUALLY�PRINTED��"LL�YOU�
HAVE�TO�DO� IS�HIT�THE�4TOP�(O�BUTTON� AND�ALL� THE
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SEE
� SO�THEY�CAN�ALSO�BE�USED�TO�
PASS�ON�NOTES�OR�COMMENTS�TO�
COLLEAGUES�WHO�MAY�ALSO�BE�WORKING�
ON�THE�SAME�FILE�

5HERE�ARE�A�COUPLE�OF�SMALL�
CHANGES�TO�THE�PARAGRAPHING�SYSTEM��
8ITH�1RO�1AGE��
� PARAGRAPH� INDENTS�
AND� SPACING�FACILITIES�WERE�CHANGED�
SO�THAT�THEY�COULD�BE�ALTERED�ONLY�VIA�
THE�PARAGRAPH�TAGGING�SYSTEM��.ANY�
USERS�COMPLAINED�THAT�THEY� LIKED� IT�
BETTER�THE� �OLDl�WAY
� SO� IT jS� BEEN�
CHANGED� BACK��5HE�-INE�4PACING�
REQUESTER�NOW�HAS�A�1ARAGRAPH�
4PACING�GADGET�AGAIN
� AND�THE�
1ARAGRAPH� *NDENT�MENU� ITEM�HAS�
RETURNED��:OU�CAN�STILL� DO� IT�VIA�
PARAGRAPH�TAGS� IF�YOU�WISH
� AND�THE�
ACTUAL� INDENT�	OR�kOUTDENTl
�
MEASUREMENT� IS�TAKEN�FROM�THE�
%EFAULT�PARAGRAPH�TAG�SETTING�
ANYWAY
�SO� IN�THE�END� IT�MIGHT�BE�
BETTER�IF�YOU�TOOK�SOME�TIME�TO� LEARN�
HOW�THE�PARAGRAPH� TAGS�WORK�

0NE�OTHER�SMALL� CHANGE� IS�THAT�
1RO�1AGE�MAKES�A� LIST�OF�UP�TO����OF�
THE�MOST�RECENTLY�OPENED�FILES
� AND�
THE� PATHS�TO�THOSE�FILES��8HENEVER�A�
FILE� REQUESTER�APPEARS
�1RO�1AGE�
CREATES�A�MENU�CALLED�1REVIOUS�'ILES�
FROM�WHICH�YOU�CAN�SELECT�THE�FILES�� �
A�GREAT� LITTLE�TIME�SAVER
� AND�
SOMETHING�THAT�EVERY�PIECE�OF�
PRODUCTIVITY�SOFTWARE�SHOULD� HAVE�

1RINTING�TO�DOT�MATRIX�PRINTERS� IS�
UNALTERED�� *T�STILL�TAKES�AS� LONG�AS� IT�
ALWAYS�HAS�DONE
� AND�(OLD� %ISK�HAS�
RESISTED�THE�TEMPTATION�TO�MATCH�
1AGE4TREAM�S�PRINTING�SPEED�� �
WHICH
� CONTRARY�TO�POPULAR�BELIEF
� IS

FILES� IN�THE� LIST�WILL� BE�SENT�TO�THEIR�
RELEVANT�PORTS�ONE�AFTER�THE�OTHER��
1RINT�PROGRESS� IS�DISPLAYED� AS�A�
PERCENTAGE�OF�WORK�COMPLETED
�
ACTUAL�TIME�PASSED�AND�ESTIMATED�
TIME� LEFT�TO�COMPLETE�THE�TASK��5HE�
DATA�TRANSFER� RATE� IS�ALSO�DISPLAYED�� �
IT�ALMOST�GOES�WITHOUT�SAYING�THAT�
THE�MORE�DEVICES�1RO�4POOL�HAS�TO�
SERVE
� THE�SLOWER�WILL� BE�THE�DATA�
TRANSFER�RATE��5ASK�PRIORITY�AND�BUFFER�
SIZES�CAN�BE�ADJUSTED�TO�GAIN�
OPTIMUM�SPEED� IF�REQUIRED�

#EFORE� PUSHING�OUT�THE�BOAT
�YOU�
MAY�SELECT�A�NUMBER�OF�1OST4CRIPT�
TYPEFACES�TO�DOWNLOAD�	5YPE���OR�
5YPE��
�TO�ANY�OF�THE�DEVICES
�WHICH�
SAVES�YOU� HAVING�TO�SELECT�THE

NOT�DUE�TO� kSPECIALl� PRINTER�DRIVERS�OR�
BECAUSE� IT�IS� A� kBETTERl� PROGRAM
� BUT�
IS�SIMPLY�BECAUSE�1AGE4TREAM�
SACRIFICES�DOT�MATRIX�OUTPUT�QUALITY� IN�
FAVOUR�OF�FASTER�PRINTOUTS�� *F�YOU�WANT�
SPEED� AND�QUALITY�YOU�HAVE�TO�PAY�A�
PREMIUM
� EITHER�BY�BUYING�AN�
ACCELERATOR�OR�A�FASTER�"MIGA
� OR�BY�
BUYING�A�1OST4CRIPT�PRINTER�

1RO�1AGE�� jS�1OST4CRIPT�OUTPUT�
REQUESTER�HASNjT�CHANGED
� BUT�A� LATE�
ADDITION�TO�THE� PACKAGE
�DOCUMENTED�
ON�A�FOUR�PAGE� LOOSE�LEAF�MANUAL�
ADDENDUM
� IS�1ROFESSIONAL�4POOL
� AN�
EASY�TO�USE�1OST4CRIPT�PRINT�SPOOLING�
SYSTEM�� 'ULL� DETAILS�ARE�BELOW�

0-/"�!�!")&$%1
5HERE�S�ONLY�ONE�MORE�MAJOR�ADDITION�
TO�1RO�1AGE��
� AND� *jVE� LEFT� IT�UNTIL�
LAST�BECAUSE� IT� IS�MY�FAVOURITE�
FEATURE� AND�SOMETHING�*� 	AND�A�FEW�
OTHERS
� HAVE�BEEN�BEGGING�(OLD�%ISK�
TO� INCLUDE�FOR�SOME�YEARS�� �'ACING�
1AGE�-AYOUT
� OR�DOUBLE�PAGE�SPREAD�
SUPPORT
�TO�PUT� IT�ANOTHER�WAY�

#OOKS�AND�MAGAZINES�MAY�BE�
COMPOSED�OF�SINGLE�PAGES
� BUT�OPEN�
EITHER�TYPE�OF�PUBLICATION�ANYWHERE�
YOU� LIKE� AND�WHAT�YOU�ACTUALLY�SEE� IS�
TWO� PAGES
�ONE�ON�THE� LEFT�AND�ONE�
ON�THE� RIGHT�� 'ROM�A�DESIGN� POINT�OF�
VIEW�THIS�DOUBLE� PAGE�SPREAD� 	%14
�
IS� A�SINGLE�CANVAS�AND�NEEDS�TO�BE�
DESIGNED�SO�THAT�LEFT�AND� RIGHT�PAGES�
DONjT �CLASH
� SO�THAT�THEY�ARE�
kBALANCEDl �� *TjS�ALL�WELL� AND�GOOD�
HAVING�A�FACING�PAGES�PREVIEW�	WHICH�
IS�WHAT�1RO�1AGE���HAD

� BUT�HAVING�
TO�MAKE� UP�THE�TWO�PAGES�SEPARATELY

k INCLUDE�%OWNLOADABLE�'ONTSl�OPTION�
IN�1RO�1AGE�AND�CONSEQUENTLY�
SPEEDS�UP�THE� PRINTING�PROCESS
�
PARTICULARLY�IF�MANY�FILES�SHARE�THE�
SAME�TYPEFACES�

4O�THAT�S�1RO�4POOL
� AND�NO�
DOUBT�NON�1OST4CRIPT�USERS�ARE�GREEN�
WITH�ENVY�AND�FUMING�THAT�THEY�DON�T�
HAVE�A�SIMILAR�UTILITY���

8ELL
�YOU�CAN�ALWAYS�USE�THE�
STANDARD�"MIGA�4.%�AND�$OPY�
COMMANDS
� BUT� IF�ALL�THAT�4HELL�WORK�
IS�TOO�MUCH�FOR�YOU
� AND� PROVIDED�
YOU�HAVE�8ORKBENCH������OR�GREATER
�
CHECK�OUT�'ISH�%ISK�����AND�A� LITTLE�
PROGRAM�BY�/ICOLA�4ALMORIA�CALLED�
1RINT.ANAGER�� *� THINK�YOUjLL� BE�
PLEASANTLY�SURPRISED�

MEANS�YOU� CONTINUALLY�HAVE�TO�TOGGLE�
BETWEEN� LAYOUT�AND�PREVIEW�MODES�

/OT�ANY�MORE�YOU�DONjT��5HE�NEW�
'ACING�1AGE� -AYOUT�FEATURE�PUTS�UP�
TWO� PAGES�ON�THE� SCREEN�� �EVEN�PAGE�
NUMBER�ON�THE� LEFT
� ODD� PAGE�NUMBER�
ON�THE� RIGHT�� �AND�TO�ALL� INTENTS�AND�
PURPOSES�YOU� CAN�TREAT�THIS� %14�AS� IF�
IT�WERE�ONE�PAGE��5HE� RULER�IS�MARKED�
FROM���TO�THE�WIDTH� OF�ONE�PAGE
� THEN�
BACK�TO���TO�THE�WIDTH�OF�ONE�PAGE�
AGAIN
�MAKING�IT�EASY�TO�SEE�WHERE�
THE�GUTTER� IS��"T�PRINTOUT�TIME�
	1OST4CRIPT�OR�DOT�MATRIX
�YOU�PRINT�
EACH� PAGE�SEPARATELY
� AS�NORMAL�

5HIS�MEANS�YOU�CAN� RUN�TITLES�
AND�GRAPHICS� ACROSS�THE�GUTTER�
WITHOUT�HAVING�TO�WORRY�ABOUT�
DUPLICATING�THEM�AND�POSITIONING�
THEM�CORRECTLY�ON�EACH�OF�THE� PAGES
�
AS�YOU�USED�TO�HAVE�TO�� *T�MAY�SEEM�
LIKE�A�SMALL� POINT
� BUT�OPEN�ANY�
MODERN�MAGAZINE�OR� kCOFFEE�TABLEl�
BOOK�AND�YOUj LL� SEE�THAT�THIS�
TECHNIQUE� IS� USED� ALL� THE�TIME�

5HIS� IS� ALL�VERY�WELL
� BUT�IT�WOULD�
BE�DISHONEST�OF�ME�NOT�TO�MENTION�
THAT�THERE�ARE�A�FEW�PROBLEMS�WITH�
THE�VERSION� OF�1RO�1AGE���ON� REVIEW�
HERE
�V���"��5HE�MOST�OBVIOUS� BUG�IS�
THAT�IT�SOMETIMES�CRASHES�WHEN�
YOUjRE�QUITTING�THE� PROGRAM�� *�VE�
SPOKEN�TO�PEOPLE�TO�WHOM�THIS�
HAPPENS�EVERY�TIME�THEY�QUIT
� AND�
*�VE�SPOKEN�TO�PEOPLE�WHO�HAVE�
NEVER�HAD� IT�HAPPEN��5O�DATE
� ITjS�
HAPPENED�TO�ME�THREE�TIMES�OUT�OF�
���OR����QUITS
�SO� IT jS�AN� ANNOYANCE�
RATHER�THAN� A� REAL� PROBLEM�

.ORE�OF�A�DISASTER�IS�THE�FACT�
THAT�IMPORTED�BITMAPS�ALWAYS�FILL� THE�
BOUNDING�BOX�RIGHT�TO�THE�VERY�EDGES
�
EVEN�WHEN�YOU� SPECIFY�MARGINS��5HIS�
RESULTS� IN� ANY�LINE�WEIGHT�YOU�MAY�
HAVE�SPECIFIED�FOR�A�BORDER�BEING�
OVERWRITTEN� BY�THE�BITMAP��5HE�ONLY�
WAY�TO�GET�YOUR�BORDER�DISPLAYED� IS�TO�
MOVE�THE�BITMAP�WITHIN�THE�BOUNDING�
BOX�SO�THAT�IT� IS�DOWN�AND�TO�THE� RIGHT�
A�BIT�	POSITIVE�OFFSETS

� AND�TO�MAKE�
SURE�THAT� IT� IS�SMALLER�THAN�THE�
BOUNDING�BOX
�OTHERWISE�THE�BOTTOM�
AND� RIGHT�HAND� KEYLINES�ARE�OVERd
WRITTEN�� *jVE�WORKED�AROUND�THIS�
PROBLEM�BY�ALTERING�MY�'IT#ITMAP5O��
#OX�GENIE
� BUT� *�D� RATHER�(OLD�%ISK�
FIXED�THIS�BUG
�AND�QUICKLY�

*T�SHOULDN�T�TAKE�THEM�TOO� LONG�
TO�SORT�THESE�PROBLEMS�OUT
� AND�BY�
THE�TIME�YOU� READ�THIS�THERE�WILL

ALMOST�CERTAINLY�BE�ANOTHER�UPDATE�
1RO�1AGE���STILL� ISNjT �A�MATCH�FOR�

THE�FAMOUS�.AC�%51�PACKAGE�2UARK�
91RESS
�WHICH� IS�USED�TO� PRODUCE�
THIS�	AND�MANY�OTHER
�MAGAZINES�� #UT�
(OLD� %ISK�ARE�GETTING�THERE��5HE�
QUESTION� IS��WILL� RIVAL� %51�COMPANY�
4OFT�-OGIK�GET�THERE�FIRST � $%
, 2 , , , , , , , H �
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'EATURES� n �n �n �n �0
8HEN�/OL�/>DB �IS�COMBINED� 	AS� IT� IS�
SUPPOSED�TO �BE
�WITH� /OL� #O>T�� THERE jS�
NOT�A� LOT�YOU� CANjT �DO�� #UT�THERE� ARE�A�FEW�
SMALL� BUGS�STILL� TO� BE� IRONED�OUT�

%OCUMENTATION� n �n �0�0�0
"N�OLD�VERSION� ��MANUAL� AND� SLIM�VERSION
��SUPPLEMENT� IS� NOT�GOOD� ENOUGH�
DOCUMENTATION� FOR�A� PROFESSIONAL� PIECE�OF�
SOFTWARE
� TO� BE�HONEST�

&ASE�OF�6SE� n �n �n �0�0
0NCE�YOUjVE� LEARNED� THE� ROPES
� I T jS� A�
DODDLE
� BUT�THE� POOR�MANUALS�CAN�MAKE�
LEARNING�THOSE� ROPES�VERY�HARD�WORK�

4PEED� n �n �n �n �0
$ONSIDERING�THE�COMPLEXITIES� O F�DESKTOP�
PUBLISHING
� IT jS�AMAZING�HOW�FAST�/OL� />DB�
RUNS
� EVEN�ON� A�������BASED�"MIGA�

7ALUE�FOR�.ONEY� n �n �n �n �0
/OL� />DB �� � IS�SELLING�THROUGH�MAIL� ORDER�FOR�
JU S T�OVER�_��� ��"DD�_���ISH� FOR�/OL� #O>T �
AND�YOUjVE�GOT�AN� INCREDIBLY�POWERFUL�
PUBLISHING�SYSTEM� FOR�ABOUT�_����

0VERALL� RATING� n �n �n �n �O
*T�HAS� ITS�FAU LTS
� AND� THERE� IS�STILL� A� FAIR�
WAY�TO �GO�MEASURED� BY�THE�.ACINTOSH�
0R>OH�7 M OBPP �YARDSTICK
� BUT�/OL� />DB�� � IS�
CURRENTLY�THE�MOST�PROFESSIONAL� %51�
PROGRAM� FOR�THE�"MIGA�

".*("�4)011&3�n �*446&����n �+6-:� ����
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" LMOST�ALL�SERIOUS�"MIGA�

USERS�HAVE�A�WISH� LIST�OF�
K IT�THAT�THEY�WANT�
DESPERATELY�BUT�CANjT�

QUITE�YET�AFFORD
�AND�THE�FIRST�FEW�
LINES�OF�EVERY� LIST� LOOK�VERY�MUCH�
THE�SAME��MORE�MEMORY��MORE�
SPEED��MORE�STORAGE�SPACE�

/OT�NECESSARILY�IN�THIS�ORDER
� BUT�
THE�TOP�THREE�BEST�SELLING�BITS�OF�
HARDWARE�FOR�THE�"MIGA�ARE� 3".�
BOARDS�AND�CHIPS
� ACCELERATOR�BOARDS�
AND�HARD�DRIVES��"ND�WHEN�YOU�HAVE�
SAVED�UP�ENOUGH�TO�GO�SHOPPING
�
CHOOSING�WHAT�TO�BUY�CAN� BE�DIFFICULT�
BECAUSE�THERE�ARE�SO�MANY�DIFFERENT�
MAKES�AND�MODELS�� 4O� *jM� NOT�GOING�
TO� HELP�YOU�BY�ADDING�ANOTHER�CHOICE�
TO�THE� kMORE�STORAGE�SPACEl�
CATEGORY�� �A�$%�30.�DRIVE�

:OU�MAY�CONSIDER�A�$%�30.�
DRIVE�TO�BE�A� REAL� LUXURY
� AND� IT

OR�DESKTOP�PUBLISHING
� OR�SIMPLE� kCLIP�
ARTl 
�WHICH�HAS�A�MYRIAD�OF�USES�
"ND
�AGAIN�FOR�DESKTOP�PUBLISHING�
AND�MULTIMEDIA� PURPOSES
�WHAT�
ABOUT�TYPEFACES �:OU�CAN�GET�
THOUSANDS�OF�THESE�ON�ONE�$%�30.�
FOR�WELL� UNDER�_���� THE�EQUIVALENT�ON�
FLOPPY�WOULD�COST�THOUSANDS�OF�
POUNDS��"ND�THINK�OF�THE�TIME�SAVED�
IN� BACKING�UP�ALL� THOSE�DISKS�

5HEN�THEREjS�TEXT�FILES��0NE�OF�MY�
FAVOURITE�$%�30.S� IS�JAM�PACKED�
WITH�THE�COMPLETE�TRANSCRIPTS�OF�
HUNDREDS�OF�VERY�FAMOUS�OLD�BOOKS�
THAT�ARE�NO� LONGER�COVERED�BY�
COPYRIGHT�

"ND
�OF�COURSE
� THEREjS�1%�AND�
SHAREWARE��:OU�CAN�GET�HUNDREDS�OF�
'ISH� %ISKS�ON�ONE�$%�30.�� �IN�FACT
�
THIS�DRIVE�COMES�WITH�TWO�FREE�9ETEC�
$%�30.S�THAT�CONTAIN
� AMONG�OTHER�
BITS� AND�PIECES
� A�FEW�HUNDRED�OF�THE

:OU�KNOW�HOW�DURABLE�AND�RELIABLE�$%S�
STORE�DATA�YOUR�"MIGA�CAN�READ��" LL�YOU

CERTAINLY� ISNjT �A� REPLACEMENT�FOR�A�
HARD�DRIVE
� BECAUSE� HARD�DRIVES�ARE�
FASTER�AND�CAN�BE�WRITTEN�TO
�WHEREAS�
$%�30.S�CAN�ONLY�BE� READ�	$%�30.�
STANDS�FOR�$OMPACT�%ISC�3EAD�0NLY�
.EMORY
�� )OWEVER
� THERE�ARE�SOME�
VERY�GOOD� REASONS�WHY�A�$%�30.�
DRIVE�CAN� BE�A� BETTER�CHOICE�THAN�
BUYING�YOURSELF�A� LARGER�OR�ADDITIONAL�
HARD�DRIVE�

%ATA� IS�THE� KEY�� *F�YOU� REGULARLY�
NEED� READ�ONLY�ACCESS�TO�ENORMOUS�
AMOUNTS�OF�DATA
� HAVING�THAT�DATA�ON�
A�SINGLE�$%�30.
�WHICH� CAN� HOLD�THE�
EQUIVALENT�OF�ABOUT�����STANDARD�
"MIGA�FLOPPY�DISKS
� IS� A�MUCH�MORE�
PRACTICAL� AND�EFFECTIVE�SOLUTION�THAN�
WASTING����.B�OF�SPACE�ON�A�
WRITABLE�HARD�DRIVE�

8HAT�KIND� OF�READ�ONLY�DATA 
1ICTURES
� FOR�EXAMPLE�� �EITHER�HIGH��
QUALITY�COLOUR�SCANS�FOR�MULTIMEDIA

ARE
� SO�I T �MAKES�SENSE�TO �USE� THEM�TO �
NEED�IS� THE�HARDWARE� TO�READ�THEM���

EARLY�'ISH� %ISKS�SPLIT� INTO� PROGRAM�
CATEGORIES� RATHER�THAN�DISK�BY�DISK�

5HERE�S�NO�DOUBT�ABOUT� IT
�EVEN�
AT�TODAY�S�HIGH� PRICES�YOU�CAN� RECOUP�
THE�COST�OF�A�$%�30.�DRIVE�WITH�THE�
PURCHASE�OF�A� SINGLE�$%�30.�

&+0��+!�,210
5HE�$%�30.�DRIVE� *jM� LOOKING�AT�HERE�
COMES� IN�TWO�MODELS
� EXTERNAL� AND�
INTERNAL�� #OTH� NEED�TO�BE�CONNECTED�
TO� A�4$4*� CARD�

5HE� INTERNAL� DRIVE�FITS�NEATLY� INTO�
THE������INCH�DISK�DRIVE�BAY�OF�THE�
"MIGA�����
� �����AND�������5HE�
SLIMLINE�"MIGA�����
� OF�COURSE
� HAS�
NO������INCH�BAY
�SO�YOU�D� NEED�TO�FIT�
THE�EXTERNAL�MODEL
� BUT�AT� LEAST�THAT�
MODEL� OF�"MIGA�COMES�WITH� A�4$4*�
INTERFACE�AS�STANDARD�

5HE�EXTERNAL� MODEL
�WHICH� COSTS�
_����MORE�BECAUSE�OF�THE�CASE
�CAN

EITHER�PLUG�DIRECTLY� INTO�THE�4$4*� PORT�
	USUALLY�PROVIDED�BY�YOUR�HARD�DISK�
CONTROLLER�CARD
�AT�THE�BACK�OF�YOUR�
"MIGA
� OR� IT�CAN�BE� kCHAINEDl� ON�TO�
ANOTHER�4$4*�DEVICE� IF�YOU�VE�GOT�ONE�
ALREADY�FITTED�

0NCE�EVERYTHING� IS�CONNECTED�YOU�
NEED�TO� RUN� THE�SETTING�UP�SOFTWARE
�
WHICH�PROVIDES�YOU�WITH�A� kFORMl�TO�
FILL� IN� ON�SCREEN
� RATHER� LIKE�
)%5OOL#OX�DOES�WHEN�SETTING�UP�
HARD�DRIVES�� *T�S� AT�THIS� POINT�THAT�
NOVICES�MAY�START�GETTING�THE�
BUTTERFLIES� BECAUSE� IT�ALL� LOOKS� RATHER�
TECHNICAL��5HANKFULLY
�"LMATHERA�
PROVIDE�A�SHEET�OF�INSTRUCTIONS�THAT�
AMOUNT�TO� kCLICK�THIS� BUTTON
� ENTER�
SUCH�AND�SUCH� IN�THIS�GADGET
� SELECT�
THAT�OPTION
� AND� AWAY�YOU�GO��

8ITHOUT�THESE� INSTRUCTIONS
� *� HAD�
TO�HAVE�TWO�GOES�AT�INSTALLING�THE�
SOFTWARE�� 'OLLOWING�THE� IDIOT�PROOF�
STEPS
�WHICH� IS�WHAT� *� SHOULD� HAVE�
DONE� IN� THE�FIRST�PLACE
� *� HAD� IT�UP�
AND� RUNNING� IN� FIVE�MINUTES�

&1�0�+,1� !13�
1ART�OF�THE�SOFTWARE�THAT� IS� PROVIDED�
IS�A�WHOLE� LOAD�OF�$%57�STARTUP�
SCRIPTS�WHICH
� ESSENTIALLY
� EXECUTE�
THE�STARTUP�SEQUENCES�ON�$%57�TITLES�
AFTER�SETTING�UP�SYSTEM�FILES
�
DIRECTORIES� AND�ASSIGNS�THE�WAY�A�
PARTICULAR�$%57�TITLE�WANTS�THEM�

*� DONjT�HAVE�MANY�$%57�TITLES
�
AND�OF�THE�FEW� *� DO�HAVE�ONLY�ONE�OR�
TWO� kBOOTEDl�SUCCESSFULLY�
"LMATHERA� PROVIDE�A� LIST�OF�$%57�
TITLES�THEYjVE�TESTED
� ���OF�THEM�
KNOWN� TO�FAIL� BUT�MORE�THAN� ���FOUND�
TO�WORK�WITH�VARIOUS�"MIGA�SET�UPS�
FROM� ,ICKSTART�����TO������ *jM�USING�
,ICKSTART���AND�8ORKBENCH�����AND�
OUT�OF�THE�TITLES�"LMATHERA�SAYS�WORK
�
SOME�DONjT�ON�MY�SYSTEM�� #UT
� TO�BE�
PERFECTLY�FRANK
� IF�IT jS�$%57�SPECIFIC�
TITLES�YOU�WANT�TO� RUN
� THEN�YOUjRE�
MUCH� BETTER�OFF�BUYING�A�$%57�TO�
START�WITH��:OU�CAN�ALWAYS�NETWORK� IT�
TO�YOUR�"MIGA�WITH�1AR/ET�

5HIS�5OSHIBA�$%�30.�DRIVE�WILL�
READ�.ACINTOSH�	)'4
�AND�1$�FORMAT�
$%�30.S�AS�WELL� AS�"MIGA�$%57�
FORMAT
� AND�WHILE�YOU�WILL� NOT�BE�ABLE�
TO� RUN�ANY�.AC�OR�1$� SOFTWARE�ON�
SUCH�$%�30.S�	UNLESS
� OF�COURSE
�
YOU�HAVE�A�1$�OR�.AC�EMULATOR� IN�
THE�"MIGA

� DATA� IS�NORMALLY�STORED� IN�
STANDARD�FORMATS�� �"4$**� FOR�TEXT
�
1OST4CRIPT�FOR�TYPEFACES�AND�CLIP�ART
�
VARIOUS�COMMON�GRAPHICS�FORMATS�
LIKE�(*'
�5*''�AND�1$9�FOR�PICTURES�
	BUT�NOT�USUALLY�*''�*-#.
�� �SO�
THEREjS�USUALLY�NO� PROBLEM� READING� IT�

"� LITTLE� PROGRAM�FOR�PLAYING�AND�
CONTROLLING�NORMAL� AUDIO�$%S� IS�
PROVIDED
� AND�THE�WHOLE�SYSTEM� IS�
ALSO�CONTROLLABLE�FROM�"3EXX�

5ALKING�OF�AUDIO
� SOUND�MAY�OR�
MAY�NOT�BE� IMPORTANT�TO�YOU��
$URRENTLY�BOTH� INTERNAL� AND�EXTERNAL�
MODELS�COME�WITH�A�SIMPLE����MM�
HEADPHONE�AUDIO�SOCKET�� *F�YOU�WANT�
SOUND�THROUGH� SPEAKERS
�YOU�LL� HAVE�
TO�BUY�A�SUITABLE� LEAD��"LMATHERA�SAY�
THAT�THE�DESIGN�MAY�CHANGE� LATER
� AT�
WHICH�TIME�PROPER�STEREO�AUDIO�
SOCKETS�WILL� BE�FITTED�TO�BOTH�MODELS�

5HE�PRICE�OF�$%�30.�DRIVES� IS�
BOUND�TO�COME�DOWN�OVER�THE�NEXT�
YEAR�OR�SO�� *F�YOUjRE�PREPARED�TO�WAIT
�
FINE�� IF�NOT
� THEN�YOUjLL� NOT�GO�FAR�
WRONG�WITH� THIS�5OSHIBA�DRIVE
�
ESPECIALLY�SEEING�THAT�"LMATHERA�
PROVIDE�A�TECHNICAL� HELPLINE�SHOULD�
YOU� HAVE�ANY�TROUBLE�AT�ALL� IN�GETTING�
IT�UP�AND� RUNNING��$%
)))))))))
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2UALITY� n �n �� �b�0
5OP�QUALITY�MECHANISM� IN� A�TOUGH�ENOUGH�
BUT�SLIGHTLY�OLD�FASHIONED� LOOKING�CASE�

4PEED� n �n �n �n �0
%ATA�TRANSFER�RATE� IS�FAIRLY�FAST
� OVER����,�
PER�SECOND�WITH� A� ����MILLISECOND� ACCESS�
TIME
�WHICH� IS�MORE�THAN�TWICE�THE�SPEED�
O F�$%57���

%OCUMENTATION� n �n �n �0�0
5HE�MANUAL� IS�OUT�O F�DATE� AND� NOT�MUCH�
HELP�TO�NOVICES
� BUT�"LMATHERA� SUPPLY�
CLEAR�IDIOT�PROOF�INSTRUCTIONS� SEPARATELY�

&ASE�OF�6SE� n �n �n �n �0
5HANKS�TO�THE� IDIOT�PROOF�INSTRUCTIONS
�
SETTING�UP� IS� PAINLESS�

7ALUE�FOR�MONEY� n �n �n �0�0
*TjS�A� LOT�O F�MONEY
� ESPECIALLY� IF�YOU�DONjT�
ALREADY�HAVE�A�4$4*� CARD
� BUT�THE�ABILITY�TO�
BUY�HUNDREDS� OF�FLOPPYFULS�OF�DATA�FOR�
ABOUT�THE� PRICE�O F����� BLANK�DISKS�MIGHT�
ENABLE�YOU�TO�JUSTIFY �AND� RECOUP�THE�COST�

0VERAIL� RATING� c�c�c�n �O
0NCE�YOUjVE� SPENT�SOME�TIME�WITH� A�$%��
30.�DRIVE
� IT jS� ONE�O F�THOSE� BITS� OF�KIT�THAT�
YOU� SUDDENLY�CAN �T�DO�WITHOUT�
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* N�THIS�MONTHjS�EXCITING�

EPISODE�OF�k5HE�"MIGA�
&XPOSED��WE�CONTINUE�OUR�
JOURNEY�IN�THE�WORLD�OF�DIGITAL�

LOGIC�WITH�A�CLOSE�EXAMINATION�OF�
THE�WAY�IN�WHICH�A�COMPUTER�GOES�
ABOUT�PERFORMING�THE�PROCESS�OF�
SUBTRACTION� BY� RE�USING�MUCH�OF�THE�
CIRCUITRY�OF�THE�.16�	.ICROd
PROCESSOR�6NIT
� THAT�WAS�NEEDED�FOR�
CARRYING�OUT�ADDITION�� *NDEED
� AIL�
THAT�WE�NEED�TO�DO�TO�PERFORM�
SUBTRACTION� IS�TO�kMESS�AROUNDl�
WITH�THE�NUMBER�THAT�WE�WANT�TO�
TAKE�AWAY�AND�THEN� FEED� IT
� ALONG�
WITH�THE�NUMBER�THAT�WE�ARE�TAKING�
IT �AWAY�FROM�AND�AN�EXTRA��
� INTO�A�
MODIFIED�VERSION�OF�THE�EIGHT�BIT�FULL�
ADDER�THAT�WE�CONSIDERED�AT�LENGTH�
LAST�MONTH�� #AFFLED �8ELL
� READ�ON�
AND�ALL�WILL� BECOME�CLEAR�

/OW
� BEFORE�WE�START�TO�DELVE

INTO�THE�MYSTERIES�OF�BINARY�
SUBTRACTION
� LET�S�JUST�TAKE�A�MINUTE�
OUT�TO� RECAP�THE�CONCEPTS�WE�
GRAPPLED�WITH� LAST�MONTH� AND� REMIND�
OURSELVES�OF�EXACTLY�WHAT�THE�
FUNCTIONS� ARE�OF�ALL�THESE�DIFFERENT�
�BUILDING�BLOCKl� LOGIC�GATES�

8EjVE�SHOWN�THE�STANDARD�
SYMBOLS�THAT�ARE� USED�TO� REPRESENT�
THE�SIX�GATES� IN�THE�BOX�AT�THE�
BOTTOM�OF�THIS� PAGE��4TRICTLY�
SPEAKING
� ITjS�ONLY�NECESSARY�TO�
MAKE�USE�OF�THREE�OF�THEM�� �THE�
"/%
�03�AND�/05�GATES�� �BECAUSE�
WITH�JUST�THESE�YOU�CAN� CONSTRUCT�A�
FUNCTIONAL� ASSEMBLY�OF�LOGIC�GATES�
CAPABLE�OF�PERFORMING�ANY� LOGIC�
OPERATION��5HE�OTHER�THREE� LOGIC�
FUNCTIONS�THAT�WE�HAVE�SUMMARISED�
HERE�� �THE�/"/%
� /03�AND�903�
	EXCLUSIVE�03
�� �CAN� IN�FACT�ALL� BE�
CONSTRUCTED�BY�USING�COMBINATIONS�OF

THE�"/%
�03�AND�/05�GATES�
$HECK�BACK�TO�PAGES����AND����

IN� LAST�MONTHjS�"MIGA�4HOPPER�IF�YOU�
WANT�TO� SEE�HOW�THESE�FUNCTIONS�ARE�
CONSTRUCTED�USING�THE�BASIC� kBUILDING�
BLOCK�GATESl �� 	*F�YOU�MISSED� IT
� TURN�
TO�PAGE�����AND�ORDER�A�COPY�


%,4� ,*-21"/0�
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#EFORE�WE� LOOKED�AT�THE�PROCEDURE�BY�
WHICH�COMPUTERS�DEAL�WITH� BINARY�
ADDITION� LAST�MONTH
�WE�FIRST�
CONSIDERED�HOW�HUMAN� BEINGS�GO�
ABOUT�THE�TASK�OF�ADDING�DECIMAL�
NUMBERS�� �FOR�THE� PROCESSES�ARE�
FUNCTIONALLY� IDENTICAL�� *N� BOTH�CASES�
YOU� START�WITH� THE� LEAST�SIGNIFICANT�
DIGIT�OF�EACH�OF�THE�NUMBERS�	THAT�S�
THE�RIGHTMOST

� ADD� THOSE�TOGETHER
�
THEN�PUT�THE� LEAST�SIGNIFICANT�DIGIT�OF�
THE�SUM� IN�THAT�COLUMN�OF�THE�
ANSWER��"NY�kCARRYl� DIGIT� IS�THEN�
TAKEN�FORWARD�TO�THE�NEXT�COLUMN�AND�
ADDED�ALONG�WITH� THE�NEXT�TWO�DIGITS�
FROM�OUR�SUM

/OW�WHEN� IT�COMES�TO�PERFORMING�
BINARY�SUBTRACTION�YOU�COULD�FOLLOW�
EXACTLY�THE�SAME� RULES�AS� IF�YOU�WERE�
WORKING�WITH�A� PAIR�OF�DECIMAL�
NUMBERS�� �THAT�MEANS� �BORROWING��l�
FROM�THE�COLUMN� TO�THE�RIGHT�AS�
NECESSARY�AND�THEN� k PAYING�BACKl �

5HE�TROUBLE�HOWEVER�WITH� ADOPTING�
SUCH�AN�APPROACH� IS�THAT�COMPUTERS�
ARENjT �ACTUALLY�EQUIPPED�TO�DEAL�WITH�
SUBTRACTION� IN�THIS�MANNER�� �THEY�
COULD�BE
� BUT�THE� PROCESS�WOULD�BE�
SLOW�AND� REQUIRE�THEM�TO�EMPLOY�
ADDITIONAL� CIRCUITRY�WITHIN�THE�"-6�
	THE�ARITHMETIC�AND� LOGIC�UNIT
�WHICH�
IS�THE� INTERNAL� SUB�ASSEMBLY�OF�LOGIC�
GATES�THAT�THE�������.16� IN�YOUR�
"MIGA�USES�TO�DEAL�WITH�ALL�OF�THE�
MATHEMATICAL� OPERATIONS
�

*NSTEAD
� COMPUTERS�DO�THE�JOB�OF�
SUBTRACTION� BY�FOLLOWING�A� PROCESS�
THAT� INVOLVES�TAKING�WHAT�IS�CALLED�
THE� kCOMPLEMENTl� OF�ONE�OF�THE�
NUMBERS��5HE�EXACT�METHOD�THAT�
WE�RE�GOING�TO�DISCUSS� IS� KNOWN�AS�
kTWO�S�COMPLEMENT�SUBTRACTION��
5HIS� INVOLVES�CARRYING�OUT�WHAT� IS�
KNOWN�AS� A� �BIT�WISE� NEGATEl� ON�THE�
NUMBER�THAT�YOU�WISH�TO�SUBTRACT�AND�
THEN�ADDING� IT�PLUS�ANOTHER���TO�THE�
NUMBER�YOU�WANT�TO�TAKE� IT�AWAY�
FROM��5HIS� ALL� SOUNDS� RATHER�
COMPLICATED
� DOESNjT� IT �8ELL
� DONjT�
WORRY�� �IT� ISNjT� REALLY�THAT�DIFFICULT�TO�
GET�YOUR�HEAD�AROUND�THE�BASIC�
PRINCIPLES�

-ETjS�SEE� IF�SHOWING�A� SIMPLE�
WORKED�EXAMPLE�HELPS�TO�MAKE� IT�ALL�
CLEAR��8Ej LL� ASSUME�THAT�WE�WANT�TO�
SUBTRACT�THE�BINARY�NUMBER�����
	THATjS��� IN�THE�DECIMAL� SYSTEM
�FROM

."�� ��-#�� &)!#��!�.�-� ,�0#-#.��
+,1�$�1"

*/165

/05�("5&

065165

'UNCTION��(IVEN�AN� INPUT�OF��
�THE�/05�GATE�
PRODUCES�AN�OUTPUT�OF����8ITH�AN� INPUT�OF���THE�
OUTPUT� IS���� *N�OTHER�WORDS
�THE�/05�GATEjS�
OUTPUT� IS�A�NEGATE�OF�ITS�INPUT�

�+!�$�1"

*/1654
065165

"/%�("5&
'UNCTION��5HE�"/%�GATE�GIVES�AN�OUTPUT�VALUE�OF
��ONLY�IF�BOTH�OF�ITS� INPUTS�HAVE�A�VALUE�OF���

,/�$�1"

*/1654
065165

03�("5&
'UNCTION��5HE�03�GATE�GIVES�AN�OUTPUT�OF���IF�
EITHER�ONE�OR�THE�OTHER�OF�ITS�TWO� INPUTS�HAS�A�
VALUE�OF���

5,/��"5 )20&3"�,/��$�1"

'UNCTION��5HE�903�GATE�GIVES�AN�OUTPUT�OF���IF�
EITHER�ONE�OR�THE�OTHER�OF�ITS�TWO�INPUTS�HAS�A�
VALUE�OF�ONE
� BUT
�UNLIKE�THE�03�GATE
� NOT�IF�BOTH�
OF�THEM�HAVE�THAT�VALUE�

+�+!�$�1"

'UNCTION��5HE�/"/%�GATE�PRODUCES�AN�OUTPUT�
VALUE�OF���EXCEPT�WHEN�BOTH�OF�ITS� INPUTS�HAVE�
THE�VALUE����1LACING�A�/05�GATE�IN�THE�OUTPUT�LINE�
OF�AN�"/%�GATE�GIVES�THE�/"/%�FUNCTION�

+,/�$�1"

'UNCTION��(IVES�AN�OUTPUT�VALUE�OF���ONLY�IF�BOTH�
OF�THE�INPUT�VALUES�ARE����5HE�/03�GATE�IS�
EQUIVALENT�TO�AN�03�GATE�WITH�A�/05�GATE� IN� ITS�
OUTPUT�LINE�

".*("�4)011&3�n �*446&����n �+6-:� ����� ?



."�� �'#!�� �2*)-��

$/-.�")1��)�-��#(�,3�1),%�
*N�THE�DECIMAL�SYSTEM�	BASE���
� THAT�WE�RE�ALL� FAMILIAR�
WITH
� THERE�ARE�TEN�NUMBERS
���TO��
�THAT�CAN�BE�USED�
FOR�EACH�DIGIT�POSITION��5HIS�MEANS�THAT�EACH�TIME�WE�
MOVE�ONE�DIGIT�ALONG�IN�A�DECIMAL�NUMBER�	STARTING�
FROM�THE� RIGHTMOST�DIGIT
�WHICH�IS�KNOWN�AS�THE�LEAST�
SIGNIFICANT�DIGIT
� ITS�VALUE�INCREASES�BY�A�FACTOR�OF�TEN�
� �GIVING�� 
� � 
� �� 
� 
� � � �AND�SO�ON�

8ITH�THE�BINARY�SYSTEM�	BASE��
� HOWEVER�THERE�ARE�
ONLY�TWO�NUMBERS�AVAILABLE
���AND��
�FOR�EACH�DIGIT�
POSITION��5HEREFORE�AS�WE�MOVE�FROM�ONE�DIGIT�TO�THE�
NEXT�IN�A�BINARY�NUMBER�ITS�VALUE� IS�CHANGED�BY�A�
FACTOR�OF�TWO
�SO�THE�DECIMAL�EQUIVALENTS�OF�THE�BINARY�
NUMBERS�� 
� � 
� � � 
� � � � �ARE��
� �
���AND���

*F�YOU� LOOK�AT�THE�EIGHT�DIGIT�BINARY�NUMBER�WEjVE�
SHOWN
�YOUj LL�SEE�THAT�A��
� THE�MOST�SIGNIFICANT�DIGIT�
	AND�THE� LARGEST�DIGIT�VALUE�THAT�WE�CAN�USE�IN�BINARY

�
REPRESENTS�THE�DECIMAL�VALUE����
�WHILE� IF�WE�PUT�A���
IN�THE�MOST�SIGNIFICANT�DIGIT�POSITION�OF�OUR�DECIMAL�
NUMBER�IT�GIVES�US�A�VALUE�OF���
���
����

"N�EIGHT�BIT�NUMBER�	k B ITl�STANDS�FOR�k BINARY�
DIGITl 
�CAN�HAVE�����DIFFERENT�VALUES
� REPRESENTING�THE�
DECIMAL�NUMBERS���TO������3EMEMBER�THAT�THE�
CHIPSETS�IN�THE�VARIOUS�VERSIONS�OF�THE�"MIGA�WORK�
WITH����BIT�OR����BIT�NUMBERS�� �WEjVE�STUCK�TO�USING����
BIT�NUMBERS� IN�THIS�FEATURE�SIMPLY�BECAUSE�SHOWING

SOMETHING�LIKE�A����BIT�FULL�ADDER�ISNjT � REALLY�FEASIBLE�
GIVEN�THE�AMOUNT�OF�SPACE�ON�OUR�PAGES��"LTERNATIVELY�
WE�COULD�PRINT�ALL�OUR�DIAGRAMS�AT�A�QUARTER�OF�THE�SIZE�
AND�HOPE�THAT�OUR�READERS�DONjT �MIND�USING�A�
MAGNIFYING�GLASS�TO� LOOK�AT�THEM��5HE�PRINCIPLES�THAT�
WEjRE�DISCUSSING�IN�THESE�PAGES
�HOWEVER
�ARE�EXACTLY�
THE�SAME�AS�THOSE�THAT�WOULD�APPLY�IF�WE�WERE�DEALING�
WITH����BIT�OR����BIT�NUMBERS�
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THE�BINARY�NUMBER����� 	DECIMAL� �
�TO�
GIVE�US�THE�ANSWER���

01"-� �� � �1%"��&1�4&0"�
+"$�1"��,+"�0�
 ,*-)"*"+1�
'IRST�WE�HAVE�TO� �BIT�WISE� NEGATE��
�����"LL� THIS�ACTUALLY�MEANS� IS�THAT�
WE�HAVE�TO�APPLY�THE�/05�FUNCTION�
THAT�WE�DISCUSSED� LAST�MONTH� 	THAT�
IS
�WE�FEED� EACH�DIGIT�OF�THE�NUMBER�
THROUGH�A�/05�GATE
�TO�EACH�OF�THE�
BITS� 	EACH� BINARY�DIGIT
� IN�THE�NUMBER�
LIKE�THIS�

4TEP��� ().�����
�
().�
�����
().�
����

WHICH�GIVES�US�THE� RESULT�0 IL�

01"-���� ��!!&+$
/OW�WE�JUST�ADD�THE�NUMBERS����
�
0 I L � AND�AN�EXTRA���TOGETHER�

4TEP��� � � � �

�� � � � �

�

� � � �� �
&R
� BUT�WE�SEEM�TO� HAVE�ENDED�UP�
WITH� THE� RESULT������	THATjS��� IN

DECIMAL
�FOR�THE�SUM���MINUS��
� AND�
WE�KNOW�THAT�ISNjT�THE�CORRECT�
ANSWER�� %ONjT�PANIC�JUST�YET�THOUGH��

THE� LARGEST�NUMBER�THAT�WE�WERE�
MANIPULATING�HAD�THREE�BITS
�WHILE�
THE�ANSWER�THAT�WEjVE�COME�UP�WITH

HAS�FOUR��:OU�CAN� PROBABLY�GUESS�
THAT�WHAT�WE�DO� IS�TO�TAKE�ONLY�THE�
RIGHTMOST�THREE�DIGITS�OF�THE� ANSWER�
	THIS� IS�THE�THREE� LEAST�SIGNIFICANT�
BITS

�WHICH� ARE������
� OR
� IF�WE�
IGNORE�THE� LEADING�ZEROS
�WE�ARE� LEFT�
WITH� ��� �THE�CORRECT� RESULT�� #UT�WHAT�
ABOUT�THAT�FIRST�BIT
�THE���THAT�WEjVE�
JUST� IGNORED �8ELL
� IT�DOESNjT�JUST�GET�
THROWN� AWAY
� BUT�WE�LL� LEAVE�
CONSIDERING�WHAT� IT� IS� USED� FOR�UNTIL�
WE�COME�ON�TO�NUMBER�
REPRESENTATION� NEXT�MONTH�

4O�FAR�WE�HAVE�ONLY�DEALT�WITH�
STRAIGHTFORWARD�SUMS�THAT� INVOLVE�
SMALL� POSITIVE� INTEGERS��5HE�EIGHT�BIT�
NUMBERS�THAT�WEjVE�BEEN�WORKING�
WITH� ARE
� AS�WE�HAVE�EXPLAINED
�
LIMITED�TO� REPRESENTING�ONLY�����
DIFFERENT�INTEGERS�� �THE�NUMBERS���TO�
�����0BVIOUSLY
�TO�BE�USEFUL� IN�THE�
REAL�WORLD
� THE�ASSEMBLIES�OF�LOGIC�
GATES�THAT�WEjRE�DISCUSSING�HERE�
MUST�BE�CAPABLE�OF�HANDLING�ALL� THE�
UNUSUAL� CASES�THAT�CAN� CROP�UP�� �FOR�
EXAMPLE
� DEALING�WITH� NEGATIVE�
NUMBERS�AND�FRACTIONS�AND�DETECTING�
WHEN� kOVERFLOW�� OR� �UNDERFLOWl�
CONDITIONS� OCCUR�

8E�GET�AN�OVERFLOW�WHEN�THE�
NUMBER�THAT� IS�GENERATED� BY�A�
MATHEMATICAL� OPERATION� TURNS�OUT�TO�
BE�TOO� LARGE�TO�REPRESENT�USING�OUR�
EIGHT�BIT�NUMBER�� 5RY�ADDING�THE�
NUMBERS�����	��������
� AND� ����
	��������
�USING�THE�ADDER�
CASCADE�THAT�WAS� PRINTED� LAST�MONTH�
AND�YOUj LL� SEE�THIS�FOR�YOURSELF�� *N�A�
SIMILAR�MANNER
� AN�UNDERFLOW�
CONDITION�OCCURS�WHEN�THE� RESULT�IS�
TOO�SMALL�� �WITH� THE�WAY�WEjRE�
CURRENTLY�USING�EIGHT�BIT�NUMBERS
�
THIS� HAPPENS� IF�THE� RESULT�IS� LESS�THAN�
ZERO�	IT�S�NEGATIVE
�

*N�THIS�FEATURE� NEXT�MONTH�WE�LL

."��)(���#.�  /&&�����,
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8HEN�WE�EXPLAINED�THE�EIGHT�BIT�FULL�ADDER�LAST�ISSUE�	SEE�PAGE�����TO�
ORDER�A�COPY�IF�YOU�MISSED� IT

�WE�USED�A�ONE�BIT�HALF�ADDER�FOR�THE�FIRST�
STEP� IN�THE�CHAIN��8E�DID�THIS�BECAUSE�FOR�THE�FIRST�STEP�IN�THE�ADDITION�
THERE� IS�NO� kCARRY�INl 
�SO�WE�COULD�GET�AWAY�WITH�A�SMALLER�NUMBER�OF�
GATES
�SIX�RATHER�THAN�THE����REQUIRED�TO�CONSTRUCT�A�ONE�BIT�FULL�ADDER�

.43/43�/[

� � # *5 � ) " -' �
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BE�DISCUSSING�JUST�HOW�THE������� IN�
YOUR�"MIGA� REPRESENTS�NUMBERS�
INTERNALLY
� THE�USE�OF�A�SIGN� BIT�TO�
DISTINGUISH�BETWEEN� POSITIVE�AND�
NEGATIVE�QUANTITIES
� AND�HOW�
FRACTIONS�ARE�HANDLED��8EjLL� ALSO�
CONSIDER�THE� ISSUE�OF�PRECISION�� �THE�
ACCURACY�WITH�WHICH� NUMBERS�CAN�BE�
REPRESENTED�	THAT� IS
� THE�NUMBER�OF�
SIGNIFICANT�FIGURES�THAT�ARE�GIVEN� IN�
THE� RESULT
�

8HAT�WEjRE�GOING�TO� LOOK�AT�FIRST�
THOUGH� ARE�THE�CHANGES�THAT�WE�NEED�
TO�MAKE�TO�THE�EIGHT�BIT�FULL� ADDER�
ASSEMBLY�THAT�WE�EXPLAINED� IN�DETAIL�
LAST�MONTH� SO�AS�TO�ADAPT�THE�UNIT�TO�
FUNCTION� AS�A�BINARY�SUBTRACTOR

�!�-1&+$�1%"�"&$%1��&1�
#2))��!!"/�#,/�
02�1/� 1&,+
-AST�MONTH�WHEN�WE�WERE�DISCUSSING�
BINARY�ADDITION�WE� INTRODUCED�THE�
FUNCTIONAL� UNIT�CALLED� A�ONE�BIT�HALF�
ADDER�AND�FOUND�THAT�THIS�WOULD�TAKE�
TWO� INPUTS
�"�AND� #�	THE�TWO� BITS�THAT�
WE�WISH�TO�ADD
�AND� PRODUCE�TWO�
OUTPUTS
� 1�AND�$�� 1�WAS�THE� LEAST�
SIGNIFICANT�BIT�OF�OUR�ANSWER�	THATjS�
THE� RIGHTMOST�OF�THE�DIGITS
�WHILE�$�
WAS�THE�CARRY�	IF�THERE� IS�ONE
�TO�THE�
NEXT�COLUMN�OF�OUR�SUM�

8E�DECIDED�TO�USE�A�HALF�ADDER�
FOR�THE�FIRST�UNIT�OF�OUR�EIGHT�BIT�FULL�
ADDER�BECAUSE�WE�ONLY�NEEDED�TO�
DEAL�WITH� TWO� INPUTS� IN�THIS� POSITION�
WHEN�ADDING�� 'OR�THE�SECOND�AND�
SUBSEQUENT�DIGIT�POSITIONS�WE�HAD�TO�
USE�ONE�BIT�FULL� ADDERS�BECAUSE�THEY�
CAN�COPE�WITH�THE�THREE� INPUTS�THAT�
WE�NOW�HAVE�TO� PROCESS� 	THE� NEXT�
DIGITS�OF�THE�NUMBERS�THAT�WEjRE�
ADDING�PLUS�THE�CARRY�FROM�THE�
PREVIOUS�COLUMN�OF�THE�SUM
�

:OU�SHOULD� BE�ABLE�TO� SEE�THAT�
WE�COULD�PERFECTLY�WELL� REPLACE�THE�
ONE�BIT�HALF�ADDER�WITH� A�ONE�BIT�FULL�
ADDER�AND� STILL� END�UP�GETTING�THE�
SAME� RESULT
� PROVIDING�THAT�WE�SET�
THE�THIRD� INPUT�	THATjS�CALLED�$
/
�TO�
BE����8EjVE� ILLUSTRATED�THE�TOP�
STAGES�OF�OUR�EIGHT�BIT�FULL� ADDER�FROM�
LAST�MONTH
� AND�THE�UNIT�AS� IT�HAS�
NOW�BEEN�MODIFIED
� IN�THE�BOXES�ON�
THIS�PAGE�

0KAY
� SO�WE�NOW�HAVE�OUR�EIGHT��
BIT�FULL� ADDER�ASSEMBLED� FROM�A�
CASCADE�OF�EIGHT�ONE�BIT�FULL� ADDERS��
-ETjS�MAKE�SOME�ADDITIONAL�
MODIFICATIONS�SO�THAT�WE�CAN�ALSO�
MAKE�USE�OF�THE�UNIT�WHEN�WE�WANT�
TO�SUBTRACT�� *F�YOU�CHECK�BACK�TO�STEP�
��OF�OUR�SIMPLE�EXAMPLE� SUM�ON�
PAGE���
�YOU� CAN� SEE�THAT�THE�FIRST�
THING�THAT�WE�HAVE�TO�DO� IS�MODIFY�
THE� NUMBER�THAT�WE�ARE�SUBTRACTING�� �
THAT� IS
� BIT�WISE�NEGATE� IT�

5HIS� IS�VERY�SIMPLE�TO� ACHIEVE�
WITH� LOGIC�GATES��"LL�THAT�WE�HAVE�TO�
DO� IS� PASS�EACH� BIT�OF�THE� NUMBER�
THAT�WE�WANT�TO�SUBTRACT�THROUGH�A�
/05�GATE� BEFORE�WE�PASS� IT�ON� TO�THE�
FULL� ADDER�� *F�YOU� LOOK�AT�OUR�
SUBTRACTOR�ASSEMBLY�ON� PAGE���
�
YOUjLL� SEE�THAT�ALL�WEjVE�DONE� IS�TO

INSERT�A�/05�GATE� IN�THE� INPUT� LINE�FOR�
EACH�BIT�OF�THE�SECOND�NUMBER�#
� TO�
CARRY�OUT�THE�COMPLEMENTATION�
OPERATION�

5HE� RESULT�THAT�WE�GET�AFTER�WE�
HAVE�APPLIED�THE�/05�OPERATION�TO�
OUR�NUMBER� IS�CALLED� THE� kONEjS�
COMPLEMENTl ��8E�LL� SEE�NEXT�MONTH�
WHEN�WE�COME�TO�DISCUSS� kSIGN� BITSl�
THAT� kONEjS�COMPLEMENTl� IS� AN�
ALTERNATIVE�METHOD�FOR�REPRESENTING�
NEGATIVE� NUMBERS�� /OW
�TO�GET�THE�
kTWOjS�COMPLEMENTl�OF�THE�NUMBER


I
I

WE�HAVE�TO�ADD���� �EXACTLY�AS�WE�DID�
IN�STEP���OF�OUR�EXAMPLE�

8E�COULD� CARRY�OUT�THIS�ADDITION�
WITH� OUR�FULL� ADDER�IN� A�TWO�STAGE�
PROCESS
� FIRST�ADDING�OUR�NUMBERS�
����AND�BIT�WISE�-.3� ����	0 IL�� �
THATjS�THE� kONE�S�COMPLEMENTl 
� AND�
THEN� FEEDING�THE�SUM�OF�THIS�ADDITION�
BACK�THROUGH�OUR�FULL� ADDER�ALONG�
WITH�THE�NUMBER���� )OWEVER
� NOW�
THAT�WEjVE�MODIFIED�THE�FIRST�STAGE�OF�
OUR�EIGHT�BIT�FULL� ADDER�BY�REPLACING�
THE�ONE�BIT�HALF�ADDER�WITH� A�FULL

ADDER
� THIS�CAN�ALL� BE�EASILY�CARRIED�
OUT� IN� A�ONE�STEP�PROCESS��"LL� THAT�WE�
NEED�TO�DO� IS�SET�THE�THIRD� INPUT�OF�
THE�FIRST�STAGE� 	$�?
�TO���AND
� HEY�
PRESTO
�WE�VE�CONSTRUCTED�A�
FUNCTIONAL� ARRANGEMENT�OF�LOGIC�GATES�
THAT�WILL� SERVE�TO�PERFORM� SUBTRACTION�

*F�YOU� CARE�TO� REFER�BACK�TO� LAST�
MONTH�S�FEATURE�YOU�LL� BE�ABLE�TO�
CHECK�THAT�OUR�EIGHT�BIT�FULL� ADDER�
MODIFIED�FOR�SUBTRACTION� IS�NOW�
CONSTRUCTED�USING�����OF�OUR�BASIC�
kBUILDING�BLOCKl� LOGIC�GATES�� ����03�
GATES
� ���/05�GATES�AND����"/%�
GATES�

:OUjLL�SEE�THAT�THE�ARRAY�ON� PAGE�
��� IS�THE�EIGHT�BIT�FULL� ADDER�FROM� LAST�
MONTH
� BUT�NOW�MODIFIED�TO�PERFORM�
SUBTRACTION��8E�HAVE�USED�THE�SAME�
TWO� NUMBERS�� ����������	DECIMAL�
���
�AND� ��������	DECIMAL� ��
�� �
AS�WE�DID� LAST�MONTH
� BUT� INSTEAD�OF�
PERFORMING�ADDITION�WITH�THEM�WEjRE�
NOW�USING�THE�METHOD�OF�TWOjS�
COMPLEMENT�SUBTRACTION�TO�GIVE� US�
THE� RESULT��������	DECIMAL���

�
WHICH� HAPPENS�TO�BE�CORRECT�

' 1# �24,2�4&1%�
,4+3(/+(" 3(.-� - # �
# (5 (2 (. -
3IGHT
�WEjVE� NOW�EXPLAINED� THE�
FUNCTIONAL� LOGIC�ASSEMBLIES�THAT�ARE�
REQUIRED�TO�CARRY�OUT�THE�TWO�MOST�
BASIC�OF�THE�ARITHMETIC�OPERATIONS�� �
ADDITION� AND�SUBTRACTION��8EjRE� NOT�
GOING�TO�DEVOTE�THE�SAME�AMOUNT�OF�
SPACE�TO�DISCUSSING�THE�MORE�
COMPLEX�MATHEMATICAL� PROCESSES�OF�
MULTIPLICATION�AND�DIVISION
� BUT�WE�
WILL�JUST�EXPLAIN� BRIEFLY�HOW�THESE�ARE�
TACKLED�BY�THE� INTERNAL�CIRCUITRY�OF�THE�
MICROPROCESSOR�

'IRST� LET�US�DEAL�WITH�
MULTIPLICATION�� *N� THE�EARLIEST�
GENERATIONS�OF�DIGITAL� COMPUTERS�THEIR�
FULL� ADDER�ASSEMBLIES�WERE� RE�UTILISED�
TO�PERFORM�MULTIPLICATIONS�� 5HEY�
WOULD�TREAT�A�SUM�SUCH� AS���
MULTIPLIED� BY���AS�A�SERIES�OF�FIVE�
ADDITIONS�� ��������������������5HAT�S�
A�PERFECTLY�REASONABLE�APPROACH� AND�
BOTH�METHODS�YIELD�THE�SAME�RESULT��
)OWEVER
� THIS� APPROACH� HAS�THE�
DISADVANTAGE�OF�BEING�SLOW
� SO�THESE�
COMPUTERS�ALSO�EMPLOYED�A� NUMBER�
OF�TRICKS�OR� kOPTIMISATIONSl� TO� REDUCE�
THE� NUMBER�OF�ADDITIONS�THAT�HAD�TO�
BE� PERFORMED�� 'OR�EXAMPLE
�WHEN�WE�
ARE�MULTIPLYING�THE�NUMBERS���AND���
IT jS� NOT�ACTUALLY�NECESSARY�TO�PERFORM�
A�CHAIN�OF�FIVE�ADDITIONS
� ADDING���
EACH�TIME�� �THREE�ADDITIONS�ARE�
SUFFICIENT�� 'IRST�WE�ADD�������TO�GIVE�
����5HEN�WE�ADD�THE� RESULT�OF�THIS�
FIRST�SUM
� ��
� AND�ANOTHER���TO�GIVE�
���� 'INALLY�WE�ADD� THIS� RESULT
� ��
� TO�
ITSELF�TO�GIVE�US�THE�FINAL� RESULT
� ���

/OWADAYS
�MICROPROCESSORS� RELY�
ON�A�DIFFERENT�APPROACH�THAT�EMPLOYS�
WHAT�ARE�CALLED� �SHIFT�REGISTERSl �
5HEY�DO�THIS� BECAUSE�ALL� BUT�THE�
MOST�TRIVIAL� OF�MULTIPLICATION� SUMS�
CAN�BE� PERFORMED�MORE�SPEEDILY�BY�
THE�TECHNIQUE�OF�SHIFTING�THAN� BY

')�# #�������,
*F�YOU�FOLLOWED�THE�PRINCIPLES�BEHIND� LAST�MONTHjS�DISCUSSION�OF�THE�ONE��
BIT�HALF�AND�FULL�ADDERS
� IT�SHOULD�BE�CLEAR�THAT�WE�COULD�EQUALLY�WELL�HAVE�
SUBSTITUTED�A�ONE�BIT�FULL�ADDER� INSTEAD�OF�THE�HALF�ADDER�FOR�THE�FIRST�
STAGE�OF�OUR�CASCADE�� �PROVIDED�THAT�WE�SET�THE�kCARRY�INl� BIT�TO�BE����
5HAT�IS�IN� PRACTICE�THE�WAY�THAT�MULTIPLE�DIGIT�ADDERS�ARE�CONSTRUCTED� IN�
ELECTRONIC�COMPONENTS��8HY �4O�THAT�MUCH�OF�THE�CIRCUITRY�CAN�BE� REd
USED�FOR�OTHER�OPERATIONS��'OR�EXAMPLE
� BY�ADDING�A�SET�OF�EIGHT�/05�
GATES�AND�CHANGING�THE�k CARRY�INl� BIT�ON�THE�FIRST�STAGE�TO��
�YOU�GET�THE�
CORRECT�LOGIC�GATE�ARRAY�FOR�PERFORMING�SUBTRACTIONS�
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EMPLOYING�MULTIPLE�ADDITIONS�
5O�USE�AN�EXAMPLE
�WE� KNOW�

THAT�IF�WE�TAKE�ANY�DECIMAL� NUMBER
�
SAY���
�WE�CAN�QUICKLY�MULTIPLY�IT�BY�
TEN�BY�JUST� kADDING�A�NOUGHTl� TO�THE�
END�TO�GIVE�US������8E�CAN�ADOPT�A�
PARALLEL� APPROACH�WHEN�WORKING�WITH�
BINARY�NUMBERS��5AKE�������
	DECIMAL� ��
�� k"DDING�A� NOUGHTl� TO�
THE�END� 	THIS� IS�DESCRIBED� IN�
TECHNICAL�JARGON�AS�THE�PROCESS�OF�
�SHIFTING�LEFTl 
�GIVES�US��������
	DECIMAL� ��
�� �THATjS�EQUIVALENT�TO�
MULTIPLYING�BY���� #Y�COMBINING�A�
SERIES�OF�SHIFT� LEFT�AND�ADD�
OPERATIONS� IT jS� POSSIBLE�TO�PERFORM�
ANY�MULTIPLICATION� SUM�

4O
� NOW� LETjS�SEE� IF�WE�CAN�
DEBUNK�DIVISION�FOR�YOU��"GAIN�THIS� IS�
PERFORMED�USING�SHIFT�REGISTERS�� �BUT�
IN�THIS�CASE�WE�HAVE�TO�SHIFT�THE�
NUMBER�IN�THE�OTHER�DIRECTION
� TO�THE�
RIGHT��5HIS� IS�EQUIVALENT�TO�MOVING�THE�
DECIMAL� POINT�WHEN�YOUjRE�WORKING�
WITH�BASE�TEN� NUMBERS�4O�������
	DECIMAL� ��
�SHIFTED� RIGHT�BY�ONE�DIGIT�
POSITION�GIVES�US������	DECIMAL� ��

� �WEjVE�DIVIDED�BY�TWO�� #Y�USING�A�
SEQUENCE�OF�SHIFT�RIGHT
� COMPARE�AND�
SUBTRACT�OPERATIONS
� THE�.16� IS� ABLE�
TO�COPE�WITH�ANY�DIVISION�

+"51�*,+1%
0KAY
� IF�YOU�VE� BEEN� FOLLOWING�THIS�
AND� LAST�MONTHjS�FEATURES�YOU�WILL�
NOW�HAVE�A�GOOD�GROUNDING�IN�THE�
PRINCIPLES�THAT�ARE�USED�FOR�DESIGNING�
DIGITAL� LOGIC�CIRCUITS�� *F�YOU�WANT�TO�TRY�
SOME� kHANDS�ONl� EXPERIMENTATION�
WITH� LOGIC
� THEN�MAKE�SURE�THAT�YOU�
GET�YOUR�HANDS�ON�A�COPY�OF�THE�
FREEWARE� PROGRAM�%##�	%IGITAL�
#READ#OARD
��5HIS� IS� A�VERY�CLEVER�
LITTLE� PACKAGE�WHICH�ENABLES�YOU�TO�
DESIGN� AND�DRY�RUN�YOUR�OWN�SIMPLE�
LOGIC�CIRCUITS�� *T�S�BEING�DISTRIBUTED�
ON� 'ISH�%ISK�����AND� IF�YOU�TURN�TO�
PAGE�����YOUjLL� SEE�THAT�OUR�1%�
AFICIONADO� *AN�8RIGLEY�RATES� IT�HIGHLY�
WITH�A�STAR� REVIEW
� AWARDING�THE�
PROGRAM� ���OUT�OF����

/O�DOUBT�YOUjVE�NOW�HAD�YOUR�FILL�
OF�LOGIC
� SO�NEXT�MONTH�WEjLL� BE�
MOVING�ON�FROM�THE�THEORETICAL� SIDE�
OF�DIGITAL� LOGIC�TO�SEE� ITS�PRACTICAL�
IMPLEMENTATION� INSIDE�THE�������
MICROPROCESSOR�

8EjLL� BE�TAKING�A� LOOK�AT�THE�WAY�
THAT�NUMBERS�ARE� REPRESENTED�
INTERNALLY� IN�YOUR�"MIGA�AND�HOW�
THESE�NUMBERS�ARE�CODED�TO�
REPRESENT�OTHER�INFORMATION�� �SUCH�
AS�TEXT��8E�LL� THEN�BE�DISCUSSING�THE�
k REGISTERSl� 	SUCH�AS�THE�SHIFT�REGISTER�
THAT�WE�TOUCHED�ON�WHEN�TALKING�
ABOUT�MULTIPLICATION�AND�DIVISION
�
THAT�ARE� USED�TO�MANIPULATE�THIS�
DATA
� AND�THE�VARIOUS�CONVENTIONS�
THAT�ARE�EMPLOYED�WHEN� IT�COMES�TO�
MOVING�IT�ABOUT�� �THAT�S�THE�PROCESS�
OF� kADDRESSINGl ��4O� IF�YOU�WANT�TO�BE�
PROPERLY�ADDRESSED�� �AND� IF�YOU�WANT�
TO�FIND�OUT�MORE�ABOUT�WHAT�GOES�TO�
MAKE�THE�HEART�OF�YOUR�"MIGA�BEAT�� �
THEN�DONjT �MISS� IT�� $%
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5HE�1EST�SYSTEM�S TA RTING �UP�A T� THE�BEGINNING�O F�A�SESSION�� �FU LLY�AUTOMATED�
ONCE�4TART1EST�HAS�BEEN�ADDED�TO� THE�8#4TARTUP�DRAWER�� /OT�HOW�IN� TH IS �
CASE�AN�EVENT�HAS�ALREADY�PASSED
� AND�A�REQUESTER�APPEARS� TO � TE LL�THE�USER�SO�
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"DD1EST&VENTS
�WHICH�IS�USED�TO�INFORM �1EST�O F�ANY�NEW�EVENTS�ABOUT�WHICH�
YOU�NEED�TO�BE�REMINDED
� HAS�A�COMPREHENSIVE�IN TERACTIVE�HELP�SYSTEM�� )ERE�
I T �IS�DESCRIB ING�THE�ACCEPTABLE� FORMATS� FOR�DATES�THA T�I T �UNDERSTANDS�

- EST�IS�PROBABLY�THE�MOST�
POWERFUL�AND�
COMPREHENSIVE�TIME��
SCHEDULING�UTILITY�YET�

DEVISED�� �BUT�WHAT�MAKES� IT�
SPECIAL
�AND�WHAT�WILL�MAKE�OTHER�
COMPUTER�USERS�PALE
� IS�THE�FACT�THE�
WHOLE�THING�IS�WRITTEN� IN�"MIGA%04��
5HERE�ARE�NO�CLEVER�ASSEMBLY��
LANGUAGE�CHEATS
� NO�HIDDEN�UTILITIES��
EVERYTHING�IS�HANDLED� BY�THE�
"MIGAjS�OWN�%04� LANGUAGE��5HAT�
ALSO�MEANS� I T jS�A� LOT�SMALLER�THAN�
ANYTHING�YOU�COULD�REASONABLY�BUY�
OFF�THE�SHELF��"ND� I T jS�YOURS�ON�THIS�
ISSUEjS�"MIGA�4HOPPER�COVER�DISK�

1EST�CAN�HANDLE�AN�ALMOST�
UNLIMITED�NUMBER�OF�kEVENTSl� AND� IS�
ACCURATE�TO�WITHIN� A�COUPLE�OF�
SECONDS�OF�THE�COMPUTER�S�OWN� CLOCK
� �DEPENDING�ON� PROCESSOR� LOAD�� *T� IS�
FULLY�MULTI�TASKING�AND�WORKS�QUIETLY�
IN�THE�BACKGROUND�UNTIL� IT�S� NEEDED��
.EMORY�REQUIREMENTS�ARE�FRUGAL�� �
EACH� RUNNING�EVENT�TAKES�ONLY�A�
COUPLE�OF�,�� 0NCE�ACTIVE
� IT�WILL�FLASH�
A�MESSAGE�ON� THE�
8ORKBENCH�EVEN� IF�
OTHER�APPLICATIONS�
	%1AINT
� 8ORDWORTH
� �WHATEVER�THEY�MAY�
BE
�ARE�RUNNING�
#EING�DISK�BASED
� IT�
IS�TOTALLY�RESET��
PROTECTED�� �THE�
EVENTS�ARE�SET�EVERY�
TIME�THE�MACHINE� IS�
STARTED�

:OU�MAY�SET�AN�EVENT�	REMINDER
�
OR�ALERT
�TO�TRIGGER�ON�ANY�DAY
�DAYS
�
DATE
� OR�DATES
� AT�A�SPECIFIED�TIME�OR�
A�SET�TIME�AFTER�THE� LAST�REBOOT�� 'OR�
EXAMPLE
� YOU�CAN�SET�ANY�EVENT�TO�
HAPPEN�AT�SPECIFIC�TIMES�ON�DAYS�OF�
THE�WEEK�� AT�WEEKENDS�ONLY�� EVERY�
DAY� IN� A�SPECIFIC�MONTH
� AND� SO�ON��
5YPICAL� USES� INCLUDE�� BIRTHDAYS
�
REGULAR�APPOINTMENTS
�57�PROGRAMS�� �
THE� LIST�OF�POSSIBILITIES� IS� LIMITED�ONLY�
BY�HOW�FULL�YOUR�SOCIAL� LIFE� IS�

/OW�THE� LESS�GOOD�NEWS��1EST���
WILL�WORK�ON�ANY�"MIGA�WITH� ,ICKSTART
�
8ORKBENCH���AND�A� REAL�TIME�CLOCK��
"MAZINGLY
�$OMMODORE�DID� NOT�
SUPPLY�AN� 35$�WITH�THE�"����
�SO�
UNLESS�YOU� HAVE�BOUGHT�ONE�
SEPARATELY
�1EST�WILL�BE�OF�LIMITED�
USE�� 	*T�STILL�WORKS
� BUT�ONLY�THE�
INSTANT�AND�DELAYED�EVENTS�ARE

WORKABLE�
�5HE�
NATURE�OF�THE�
PROGRAM�
MEANS�A�HARD�
DISK� IS
RECOMMENDED�
BUT�NOT�REQUIREI

*� CAN� IMAGI�
LOT�OF�READERS�
SPITTING�TEETH�AND�DEMANDING�TO�
KNOW�WHY�THIS�ALL�TIME�BEST� IS�
"MIGA%04���ONLY��5HE� REASON� IS�
SIMPLE�� "MIGA%04���HAS�A�NEW�
COMMAND�WHICH� IS�CRUCIAL�TO�1EST�
AND� IMPLEMENTING� IT�IN�"MIGA%04���
IS�TECHNICALLY�QUITE�TRICKY�� *T� IS�
POSSIBLE�TO�WRITE�SUCH�A�UTILITY�
	3EQUEST$HOICE
� IN� ASSEMBLER�OR�$
�
BUT�THAT� RATHER�DEFEATS�THE�OBJECT��
%EMAND�ARISING
� *�WILL�FIX�THIS�� �BUT�
FOR�NOW
� HERE�STANDS�1EST��
�
BATTERIES�NOT� REQUIRED�

01�/1&+$�-"01
5HE�ARCHIVE�UTILITY�USED�TO�COMPRESS�
1EST�CLEARS�THE�SCRIPT�FLAG� REQUIRED�BY�

THESE�PROGRAMS��"�
UTILITY�IS� PROVIDED�TO�
FIX�THIS�PROBLEM�AND�
SHOULD� BE�USED�
ONCE�ONLY��"FTER�UNd
ARCHIVING
� THE�
ENTIRE�1EST��
DRAWER�SHOULD�BE�
COPIED�TO�YOUR�
8ORKBENCH�DISK��
:OU�ACTIVATE�1EST�
BY�DRAGGING�THE�

k4TART1ESTl� ICON�TO�YOUR�8#4TARTUP�
DRAWER�AND� RE�BOOTING�THE�MACHINE��
"FTER�THAT
�YOU�CAN�JUST� LET�1EST�DO�
THE� REST��5HE�PROGRAM� IS� LIKE�AN�
ALARM�CLOCK�� �WHICH�MEANS�YOU�MUST�
REMEMBER�A�COUPLE�OF�THINGS�
n� *T�DOES�NOTHING�UNLESS�TOLD�TO�
n� :OU� HAVE�TO�BE�AROUND�TO� HEAR� IT��
5HE�SECOND� POINT�CANNOT�BE�STRESSED�
STRONGLY�ENOUGH��1EST�IS� INTELLIGENT�
ENOUGH�TO�SPOT�WHEN�YOU�MISS�AN�
APPOINTMENT�TIME�ON�A�SPECIFIED� DAY
� �BUT�THE�MACHINE�MUST�BE� USED�ON�
THAT�DATE��5HIS� IS�JUST�LIKE� AN�ALARM�
CLOCK�� � IF�YOU�RE�TOO�FAST�ASLEEP�TO�
HEAR� IT�OR�NOT�THERE�WHEN� IT�GOES�OFF
�
YOUjLL� BE� LATE�FOR�WORK�JUST�THE�SAME�

5O�GET�GOING
�JUST�DOUBLE�CLICK�ON�
THE�"DD1EST&VENT� ICON�AND� SELECT�
k4TARTl ��1EST�WILL� ASK�YOU�WHAT� IT�
NEEDS�TO�KNOW�� �THE�SEQUENCE�OF

PROMPTS� IS�DEFINED�BY�EXACTLY�WHAT�
THE�EVENT�WILL� DO��5HE�MOST� IMPORTANT�
INPUT
� AND�THE�ONLY�ONE� REQUIRED�FROM�
YOU
� IS�WHAT�MESSAGE�1EST�WILL�
DISPLAY�WHEN�THE�EVENT�OCCURS��:OU�
WILL� THEN� BE�GIVEN�A�CHOICE�OF�DAYS
�
DATES
� TIMES�OR�DELAYS�� /OTE�THAT� IN�
THIS�VERSION�$-*� OPTIONS�ARE� NOT�
SUPPORTED�

5HE�MESSAGE�CAN�BE�ANY�STRING�
OF�TEXT
� ALTHOUGH�AROUND����
CHARACTERS� IS�ABOUT�THE�MAXIMUM��
)OWEVER
� THEREjS�
NO� REASON�WHY�YOU�
SHOULDNjT �USE�THE�
MESSAGE�TO�
REMIND�YOU�TO�VIEW�
A� LONGER�NOTE�
ABOUT�THAT�
PARTICULAR�EVENT�
5IMES�AND�DATES�
NEED�MORE�
EXPLANATION�� 1EST�
CAN�ACCEPT�TIMES�
IN� ���OR����HOUR�FORMAT�AND�
RECOGNISES�THE�DIFFERENCE�BY�THE�
PRESENCE�OF�".�1.� IN�THE�STRING�� 'OR�
EXAMPLE�������AND�����AM�ARE�THE�
SAME�THING
�JUST�AS�ARE�����PM�AND�
�������5HE����HOUR�METHOD�MEANS�
YOU� HAVE�FEWER�CHARACTERS�TO�TYPE
�
BUT� ITjS�ENTIRELY�UP�TO�YOU�

%ATES� AND�DAYS�ARE�MORE�
COMPLEX
� ALTHOUGH�YOU�ONLY�HAVE�TO�
USE�THEM� IF�YOU�WANT�TO�SPECIFY�AN

EVENT�FOR�SOME�PARTICULAR�DAY�� #ASIC�
DATES�ARE�SIMPLE�� 'OR�EXAMPLE
� IF�YOU�
HAVE�A�DENTAL�CHECKUP�ON����+ULY�
����
�YOUjD� HAVE�TO�SET�AN� INSTANT�
EVENT�	NO�TIME
�DATED� AS����+UL����

.ORE� REGULAR�OCCURRENCES�	SUCH�
AS�BIRTHDAYS�AND�ANNIVERSARIES
�ARE�
ENTERED� SIMILARLY
� BUT�WITHOUT�THE�
YEAR��1EST�JUST�REGISTERS�THE�DATE�AND�
THE�MONTH�����+UL�WOULD�DEFINE�A�
SINGLE�DATED�EVENT�EVERY���RD�+ULY�
REGARDLESS�OF�THE�YEAR�� �BIRTHDAYS

1EST�USES�A�REQUESTER�TO �CONFIRM �
THA T�EVERYTHINGjS� OKAY�BEFORE�A�NEW �
EVENT�IS�ADDED�TO� THE�LIST�

AND�THAT�SORT�OF�THING�ARE�GOOD�
CANDIDATES�FOR�THIS�EVENT��5HIS�
TECHNIQUE�CAN�BE�EXTENDED�TO�COVER�
EVERY�DAY� IN� A�MONTH
� SUCH� AS�+AN��
.ONTHS�AND�DATES�CAN�BE�GROUPED�
USING�THE�BAR�	*
�CHARACTER�� �THIS� IS�
EXPLAINED� FOR�DAYS�BELOW�

/OW� LETjS� IMAGINE�YOU� HAVE�TO
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PICK�THE� KIDS� UP�AT������EVERY�
WEEKDAY�AND� IT�TAKES�YOU� TEN�
MINUTES�TO�GET�TO�SCHOOL��:OU�MIGHT�
SET�THE�EVENT�DAY�AS�.ON�'RI��1EST�
RECOGNISES�THIS�SPECIAL� STRING�AND�
ENTERS�THE�STRING��.ONL5UEL8EDL�
5HUL'RI��4PECIFIC�DAYS�SHOULD� BE�
ENTERED�AS�THREE�LETTER�STRINGS
�
SEPARATED� BY�BARS� IF�NECESSARY�� �
OTHERWISE�THE�ENTIRE�WEEK� IS�TAKEN�
AS�DEFAULT�

1&*"!�"3"+10�RO�
!")�6"!�"3"+10
.OST�1EST�EVENTS�ARE�CONSTRUCTED�
FROM�A�TIME���DAY�AND�OR�DATE�PLUS�A�
MESSAGE��:OU�CAN�OPT�FOR�A� REMINDER�
TO�OCCUR�AS�YOU�BOOT�THE�MACHINE�OR�
FOR�SOMETHING�TO�APPEAR�AFTER�A�SHORT�
DELAY�� �SAY����MINUTES�� 5HE� ����� �q� J �

GIVES�A�LIS T�O F�THE�EVENTS�
CURRENTLY�UNDER�1ESTjS�JU RISDICTION ��

,ILL1EST&VENT�REMOVES�ONE�
ARE�USEFUL�TO� REMIND�YOU�TO�TAKE�A�
BREAK
� ALTHOUGH� A� RESET� IS� REQUIRED�TO�
RE�TRIGGER�THEM�

'OUR�OTHER�8ORKBENCH�COMPATIBLE�
UTILITIES�ARE�SUPPLIED�� 	0THER�SCRIPTS�
PRESENT� IN�THIS�DRAWER�ARE�USED� BY�
1EST�AND� RESERVED�FOR�"MIGA%04�
PROPER�� �SEE�BELOW�FOR�DETAILS�
�5HE�
UTILITIES�ARE�

n� -IST1EST&VENTS��USED�TO� LIST�THE�
CURRENT�EVENTS�AND�THEIR�STATUS�� /OTE�
THIS� UTILITY�ONLY�AFFECTS� RUNNING�EVENTS�
SCHEDULED�FOR�THAT�DAY��5HEY�CAN�BE�
RESET�BY�RE�BOOTING�THE�MACHINE�� �
SEE�%ELETE1EST&VENT�FOR�A�MORE�
PERMANENT�SOLUTION��5HREE�STATES� ARE�
POSSIBLE�
	�
� "CTIVE��EVENT� IS� RUNNING�AND�

WAITING�TO�EXECUTE�
	�
� %ECEASED��EVENT�HAS�BEEN�

REMOVED�BY�THE�USER�	WITH�
,ILL1EST&VENT
�BEFORE�COMPLETION�

	�
� $OMPLETE��EVENT�HAS�ALREADY�
TIMED�OUT�NORMALLY�

n� ,ILL1EST&VENT��USED�TO� REMOVE�ANY�
RUNNING�EVENT�FROM�THE�SYSTEM� LIST�
BEFORE� IT�HAS�COMPLETED�� 5HIS�SCRIPT�
LISTS�ALL�THE�CURRENT�EVENTS�	AND�THEIR�
STATUS
�AND�WILL� PROMPT�YOU�FOR�THE�
NUMBER�OF�THE�ONE�TO� REMOVE�� *F�NO�
NUMBER�IS� SUPPLIED�THE�SCRIPT�EXITS�

n� %ELETE1EST&VENT��PERMANENTLY�
REMOVES�ANY�1EST�EVENT�FROM�THE�
SYSTEM�AND�SHOULD�BE�USED�WITH�
CARE�� *T�WORKS�ALONG�SIMILAR�LINES�TO

,ILL1EST&VENT�BUT�THIS�ONE�ACTUALLY�
LISTS�THE�MAIN� k &VENTl�SCRIPT�
	1ESTFILE
��&NTER�THE�NUMBER�OF�THE�
LINE�TO� REMOVE�OR� k� l� TO�ESCAPE�

n� $HANGE1EST�.ESSAGE��WAS�
PROVIDED�BECAUSE�THE� PROBLEM�WAS�
THERE��"LTHOUGH� *� HAVE�FOUND� LITTLE�
USE�FOR� IT
� *� SUSPECT�SOMEONE�WILL� LIKE�
IT�� &SSENTIALLY�YOU�ARE�PROVIDED�WITH� A�
LIST�OF�ALL�THE�CURRENT�EVENTS� 	THOSE�
ALREADY�RUNNING
� AND�ARE�GIVEN�THE�
OPPORTUNITY�TO�CHANGE�THE�MESSAGE�
ATTACHED�TO�ANY�ONE�� &XACTLY�WHY�YOU�
MIGHT�WANT�TO�DO�THIS� IS�BEYOND�ME
�
BUT�YOU� NEVER�KNOW�

%,4�-"01�4,/(0
1EST�STORES� ITS�EVENTS� IN�
THE�4��ASSIGNMENT� IN� A�
SCRIPT�TITLED� k 1ESTFILEl 
�
WHERE�EVERY�EVENT

*� TAKES�A�SINGLE� LINE� IN
* � THE�FILE��:OU�CAN�
=� PERMANENTLY�REMOVE�
= � AN�EVENT�BY�DELETING�
\ � THE� LINE�OR�DISABLE� IT
* � BY�PLACING�A�SEMI��
=� COLON� AT�THE�

BEGINNING�OF�THE�
LINE��:OU�CAN�EDIT�

THIS�FILE�DIRECTLY�AND�CALL�THE�
RELEVANT�1EST�$OMMANDS�AS�YOU�SEE�
FIT��5HERE� IS� NO�REQUIREMENT�TO�USE�
"DD1EST&VENT�� �THAT�SOFTWARE� IS�
PROVIDED�FOR�BEGINNERS�

5HE�SYSTEM� IS�CONSTRUCTED�FROM�
A�HIDEOUSLY�COMPLEX�SET�OF�
"MIGA%04�ALGORITHMS�� �BUT�JUST�FOUR�
SIMPLE�COMMANDS�ARE�CENTRAL� TO�THE�
OPERATION�OF�THE�ENTIRE�SYSTEM
� AND�
ONLY�ONE�OF�THOSE� IS�SPECIFIC�TO�
"MIGA%04����1EST�KEYS�ON�DATES
�
DAYS�AND�TIMES�SHOWN�BY�THE�%"5&�
COMMAND� LIKE�THIS�

G�?<O@� *JI?<T� ����KM����

��������

1ROVIDED�YOUR�MACHINE�HAS�A�BATTERY��
BACKED� REAL�TIME�CLOCK
� THIS�DATE�WILL�
BE�CORRECT�EVERY�TIME�YOU� SWITCH�ON�
OR�REBOOT�� #Y�COMPARING�THE�DATE�
PORTION�TO�A� KNOWN�DATE
�1EST�CAN�
DETERMINE�WHETHER�TO�SET�AN�EVENT��
5HE�BURNING�QUESTION� IS�� HOW�CAN�ANY�
DAY
�DATE�OR�COMBINATION�BE�TESTED�
FOR �5HE�ENTIRE�TEST� IS� PERFORMED� IN� A�
SINGLE�LINE�COMMAND�BASED�ON�
4&"3$)��AND�THIS� IS�WHAT�MAKES�THE�
SYSTEM�SO�POWERFUL�

4&"3$)�CAN�TEST�FOR�THE�
PRESENCE�OF�A�SUB�STRING�WITHIN�A�FILE�
AND� REPORT�ON� ITS�FINDINGS�� -ETjS� SEE�
THIS� IN� ACTION�

��0"�/ %� 0 �0-�1� #�&)�1�

�� #<DG�O� ���

��� #<DG�O� ��

5HE�COMMAND�DISPLAYS�THE� LINE�OR�
LINES�THE�STRING�WAS�FOUND�ON�AND�
ALSO�THEIR�LINE� NUMBERS�

:OU�DONjT�HAVE�TO�SPECIFY�A�FULL�
WORD�OF�COURSE�

��0"�/ %� 0 �0-�1� #�&)

�� #<DG�O� ��

��� &#� +,1� #�&)�

��� #<DG�O� ��

"S�YOU�CAN�SEE
� AN�EXTRA� LINE�ALSO�
CONTAINING�THE�STRING�k '"*-l�APPEARS��
5HIS� IS�FINE�WHEN�USED�FROM�A�4HELL
�
BUT�USELESS�WHEN�USED� IN� A�SCRIPT��
4OMEONE�THOUGHT�OF�THAT
� AND�
4&"3$)� RETURNS�AN� INDICATION
� IN�THE�
SYSTEM�VARIABLE� k 3$l 
�TO�SAY�
WHETHER�THE�STRING�WAS�FOUND�OR�NOT��
)ERE� IS�AN�EXAMPLE� RUN�

��0"�/ %� �+&)�� 0�0-�1� #�&)�

��$"1� / �

�

��0"�/ %� � + & ) �� 0 �0-�1� #2!$"�

��$"1� / 

�

*N�THE�SECOND� INSTANCE
� THE�STRING�
k '6%(&l�COULD�NOT�BE�FOUND� IN�THE�
FILE
� SO�4&"3$)�SETS�THE�VARIABLE�3$�
TO���� 	5HIS�VARIABLE�CAN�BE�EASILY�
TESTED�AND�ACTED� UPON�WITH� *'�


/OW�HOW�ABOUT�OUR�DATES �5HE�
DATE� ITSELF�CAN�BE�EASILY�WRITTEN�TO�
DISK� LIKE�THIS�

��!�1"� �!<O@#DG@

5HE�k �l� IS�A� RE�DIRECTION�OPERATOR�� � IT�
TAKES�EVERYTHING�THAT�WOULD�NORMALLY�
BE�DISPLAYED�ON� SCREEN�AND�WRITES� IT�
TO�A�NAMED�FILE�� �k %ATE'ILEl ��
0RDINARILY�THIS�FILE�WOULD�BE�WRITTEN� IN�
THE�3".�DISK�	5��ASSIGNMENT
�BUT�TO�
AVOID�CONFUSION�JUST�TAKE�THAT�FOR�
GRANTED�AT�THIS�STAGE�

8E�CAN� NOW�USE�4&"3$)�TO�
QUICKLY�TEST�IF�THE� REQUESTED�DATE� IS�
PRESENT�IN�THE�DATE�FILE� LIKE�THIS�

��0"�/ %� !<O@#DG@� ���'PI����

*F�THE�DATE� IS�THE��ND�+UNE
�4&"3$)�
RETURNS�3$���	0,
�OTHERWISE� IT

5HE�FOLLOWING� IS�A� LIST�OF�THE�1EST�
SYSTEM�COMMANDS�AND�WHAT�THEY�DO�
FROM�4HELL�

n� "DD1EST&VENT� <1RIVATE>����
5HIS�COMMAND� IS�USED�TO�SIMPLIFY�THE�
ENTERING�AND�CONSTRUCTION�OF�THE�1EST�
EVENTS�� *F�IT� IS�CALLED�FROM�4HELL
�YOU�
SHOULD� NOT�SUPPLY�ANY�ARGUMENTS��
	5HIS� IS�A�BUG�


n� $HANGE1EST.ESSAGE� <&VENT>� � � �
<.ESSAGE>
5HIS�COMMAND�CAN� BE�USED�TO�
CHANGE�THE�MESSAGE�ATTACHED�TO�ANY�
RUNNING�EVENT�� *F�EXECUTED�WITHOUT�
ARGUMENTS� IT�WILL� LIST�THE�CURRENT�
EVENTS� AND�PROMPT�FOR�THE�
INFORMATION� IT�NEEDS�� *F�THE� &VENT

RETURNS�3$���	8"3/
��4IMPLE�
ENOUGH
� BUT�REMEMBER�HOW�4&"3$)�
DOES�NOT�DIFFERENTIATE� BETWEEN�WORDS�
AND� PARTS�OF�WORDS��8HAT�WOULD�
HAPPEN� IN�THIS�CASE 

��0"�/ %� !<O@#DG@� �'PI�

5HE�SEARCH� IS�TRUE� IF�ANY�PART�OF�THE�
DATE�CONTAINS�THE�WORD� �+UNl 
� OR
� AS�
1EST�SEES� IT
�THE�DATE� IS�ANY�DAY�IN�
+UNE�OF�ANY�YEAR�� &XACTLY�THE�SAME�
METHOD�CAN�BE�APPLIED�TO�DAYS�OF�THE�
WEEK�TOO�

��0"�/ %� !<O@#DG@� �*JI?<T�

5HIS�SEARCH�WILL� RETURN�A�TRUE�VALUE�
	0,
�3$��
�WHENEVER�THE�DAY�NAME�
IS�.ONDAY�AND�A�FALSE�ONE� 	8"3/
�
3$��
�AT�ANY�OTHER�TIME�

/OW�FOR�THE����MILLION�DOLLAR�
QUESTION��WHAT�HAPPENS�WHEN�AN�
EVENT�SHOULD� BE� SCHEDULED� FOR�MORE�
THAN�ONE�DAY�OR�DATE �5HE�
IMMEDIATELY�OBVIOUS�SOLUTION� IS�TO�
SET�AN�EVENT�FOR�EACH�DAY�REQUIRED�� �
BUT�THIS� IS�WASTEFUL��4&"3$)�OFFERS�A�
LESS�OBVIOUS
� BUT�FAR�MORE�ELEGANT�
ANSWER�� PATTERN�MATCHING��5HE�
SPECIAL� BAR�CHARACTER� k *l� 	PRONOUNCED�
k03l
�SOLVES�THIS�� *N� LONGHAND
� IF�YOU�
WANT�AN�EVENT�TO�ACTIVATE�ON�A�
.ONDAY
�8EDNESDAY�AND� 'RIDAY
� THIS�
WOULD� REDUCE�TO�� k.ON�03�8ED�03�
'RIl� AND�FURTHER�REDUCE�TO� ITS�
"MIGA%04�EQUIVALENT

k .ONL8EDL'RIl�THUS�

��0"�/ %� !<O@#DG@� ���

�*JIG4@?G#MD�� -�11"/+

/OTE�THAT�THE�1"55&3/�SWITCH� USED�
ON�THE�COMMAND� LINE� IN�THIS�EXAMPLE�
TELLS�4&"3$)�TO� INTERPRET�THE�STRING�
AS�A� PATTERN
� RATHER�THAN�A� LITERAL�

"LL�OF�THIS�TRANSLATES� INTO�A�FEW�
LINES�OF�CODE�WHICH� INTRODUCE�THE�
4ET1EST&VENT�AND�4ET8AIT&VENT�
SCRIPTS�AND�QUICKLY�DETERMINE

NUMBER�IS�SUPPLIED
�THE�SCRIPT�WILL�
PROMPT�FOR�A�MESSAGE�� &XAMPLE�

G� C<IB@-@NO*@NN<B@� �� �1DH@� `��

AJM� =@?��

n� %ELETE1EST&VENT� <PRIVATE>���
5HIS�SCRIPT�IS�DESIGNED�TO�BE�USED�
FROM�8ORKBENCH� BUT�CAN�BE�USED�
FROM�THE�4HELL� IN� INTERACTIVE�MODE�� *T�
TAKES�ONE�ARGUMENT
� THE�EVENT�
NUMBER�TO�DELETE��$AUTION�� THIS�EFFECT�
IS� PERMANENT�AND�CANNOT�BE�UNDONE��
'OR�EXAMPLE�

G�!@G@O@-@NO"Q@IO

n� 'IX4CRIPTS��NONE�
5HIS�FUNCTION� IS� PROVIDED�TO�SET�THE

/$23�".,, -#2

".*("�4)011&3�n �*446&����n �+6-:�����



� ' # ! � � ) -

WHETHER�OR�NOT�TO�BOTHER�WITH� A�
SPECIFIC�EVENT�� )ERE� IS�THE�ACTUAL�
CODE�SEGMENT�

���HE� ZC@X\� MNS�DP���

���C@SD� �4�404NC@X

���RD@QBG��.),�� S�404NC@X����
�	ZC@X\
��O@SSDQM

���HE�V@QM

���RJHO�NTS

���DMCHE

���DMCHE

/OW�HERE� IS� HOW� IT�WORKS�
��� [%AY]� IS�AN�OPTIONAL� ARGUMENT�
SUPPLIED� BY�THE� USER�AS�DEFINED�
ABOVE�WHICH�CARRIES�THE�DAY	S
�OR�
DATE	S
�� 5HIS�TEST�DETERMINES� IF�AN�
ARGUMENT�HAS� BEEN�SUPPLIED�BY�
CHECKING� IF�k [DAY]l� AND� ARE�NOT�
THE�SAME�� 	"MIGA%04�PRE�PARSES�
EVERY�SCRIPT�BY�REPLACING�EVERY�
ARGUMENT�NAME�WITH�ANY�VALUES�
SUPPLIED�FOR� IT�
�5WO�POSSIBLE�WAYS�
THIS� LINE�CAN�BE�EXPANDED� ARE�

!�� HE�MNS�DP���

OR�ALTERNATIVELY�

"�� HE�-NMK7DCK&QH�MNS�DP���

*'�IS�A�CONDITIONAL� TEST��8HEN�SUCH�A�
TEST�EVALUATES�TO�536&
�EXECUTION�
CONTINUES�AT�THE�NEXT� LINE� 	4TEP���
HERE
�� *F
� ON�THE�OTHER�HAND
� THE�TEST�
RETURNS�'"-4&
� EXECUTION�JUMPS�TO�
THE�MATCHING�&/%*'�	4TEP��� HERE
�� *N�
THIS�FIRST�CASE
� THINGS�ARE�SLIGHTLY�
MORE�COMPLEX�BECAUSE�THE�TEST� IS�
REVERSED�BY�k/05l ��5HE�UNKNOWN�
STRING�ON�THE� LEFT� IS�COMPARED�FOR�
INEQUALITY�TO�THE�EMPTY�STRING�ON�THE�
RIGHT��5EST�"�EVALUATES�'"-4&�� #�
EVALUATES�536&�

$ONSTRUCTS�SUCH�AS�THIS�ARE�VERY�
COMPLEX�TO�GET�TO�GRIPS�WITH� AT�FIRST�
UNLESS�YOU�HAVE�SOME� PRIOR�
KNOWLEDGE�OF�PROGRAMMING
� SO�WEjLL�
RETURN�TO�THEM� LATER�ON�

�4l� PROTECTION�FLAGS�ON�ALL�THE�1EST�
FUNCTIONS�� *T�ONLY�NEEDS�TO�BE�RUN�
ONCE�FROM�8ORKBENCH�AND�CAN� BE�
DELETED�AFTERWARDS�

n� (ET"RGS��/AME�� <PRIVATE>���
5HIS� IS�A�PRIVATE�FUNCTION� USED� BY�THE�
1EST�SYSTEM�TO� RETRIEVE�AN� INPUT� LINE�
FROM�THE�USER�� &VERYTHING�IS�TAKEN� IN�
UP�TO�THE�CARRIAGE� RETURN� AND�THE�
RESULT�IS� PASSED�BACK� IN� A� LOCAL�
VARIABLE�"RG�/AME�
�WHERE��/AME��
IS�THE�NAME�SUPPLIED�AT�RUN�TIME��
3EMAINING�COMMAND� LINE�OPTIONS�ARE�
PRIVATE�TO�THE�SCRIPT�

n� ,ILL1ESTEVENT� <&VENT>� �q
<.ESSAGE>� <1RIVATE>
3EMOVES�A�CURRENT�RUNNING�EVENT�
FROM�THE� LIST��5HIS�COMMAND� IS�
DESIGNED�TO�BE�USED�FROM�8ORKBENCH�
AND�MAY�BE�USED�WITHOUT�ARGUMENTS�
TO�TRIGGER�ITS� INTERACTIVE�MODE��5HE

��� 5HIS�SENDS�THE�CURRENT�TIME�AND�
DATE�TO�A�TEMPORARY�FILE��5HE�NAME� IS�
ARBITRARY
� BUT�USE�OF�THE� k5�l�
ASSIGNMENT�ENSURES�THE�FILE� IS�
WRITTEN�TO�3".�FOR�SPEED�

��� )ERE� IS�THE�PRACTICAL�VERSION� OF�
THE�SEARCH�DESCRIBED�EARLIER�
"LTHOUGH�THIS� LINE� LOOKS�COMPLEX
� ALL�
THAT�HAS�BEEN�ADDED� IS�THE�DAY�DATE�
ARGUMENT�COLLECTED� FROM�THE�
COMMAND� LINE��8HEN�"MIGA%04�
EXPANDS�THIS� IT�MIGHT� LOOK� LIKE�THIS�

RD@QBG��.),�� S�404NC@X�__�

�	-NMK7DCK&QH
��O@SSDQM

	#RACKETS� AND�QUOTES�ARE� ADDED�HERE�
TO�PREVENT�THE�COMMAND�BECOMING�
CONFUSED� IF�THE�DATE�ARGUMENT�
CONTAINS�SPACES�
� *F�THE�DATE�FILE
�
515ODAY
�CONTAINS�ONE�OF�THE�
SUBSTRINGS�.ON
�8ED�OR�'RI
�4&"3$)�
WILL� RETURNS�0,��OTHERWISE� IT�WILL�
RETURN�8"3/�

��� $HECKS� IF�4&"3$)�SET�THE�8"3/�
FLAG�� �THE�DATE�DAY�SUBSTRING�WAS�NOT�
LOCATED� IN�TODAYjS�DATE�� *F�8"3/�WAS�
FOUND
� EXECUTION�CONTINUES�AT�4TEP
��� OTHERWISE� IT�JUMPS�TO�4TEP�B �

��� *MMEDIATELY�TRANSFERS�CONTROL� TO�
THE�END�OF�THE�SCRIPT�	NOT�SHOWN�
HERE
�� 4TEPS��� AND���DETERMINE� IF�THE�
DATE� IS�VALID
� AND� IF�NOT
� THIS� STEP�
EXITS�THE�PROGRAM�TO�SAVE�TIME�

B �� .ARKS�THE�CLOSING�POINT�FOR�THE�
*'���&/%*'�CONSTRUCT�AT�4TEP����
&XECUTION�CONTINUES�AT�4TEP���

���$LOSES�THE�FIRST�*'���&/%*'�
CONSTRUCT�AT�4TEP� �� AND�ALLOWS�
EXECUTION� TO�CONTINUE�WITH�THE�
REMAINDER�OF�THE�SCRIPT�

5*.&�4:45&.4
8ITH�THE�DATES�TAKEN�CARE�OF
� THERE� IS�
SOMETHING�ELSE�THAT�CAN�AFFECT�A

.ESSAGE�ARGUMENT� IS� RESERVED� FOR�
USE�BY�THE�1EST�SYSTEM�ALTHOUGH�YOU�
CAN� SUPPLY�ONE� IF�YOU�WISH��8HEN�AN�
EVENT�IS� REMOVED
�THE� k ��"CTIVE��l�
STRING�IS� REPLACED�BY�THE�CONTENTS�OF�
THE�MESSAGE�ARGUMENT�� *N� ANY�CASE
�
WHEN� ,ILL1EST&VENT�TERMINATES� AN�
EVENT
� IT�ECHOES�THE�PROCESS�SLOT�
USED�	CHECK�45"564
�� &XAMPLES�

K�+HKK0DRS%UDMS� ��

2TMMHMF�@R�OQNBDRR����"@MF��
%UDMS� ��AHSDR�SGD�CTRS

K�+HKK0DRS%UDMS

0DRS�@BSHUD�-NMC@X����!OQ����
��������

%UDMS�4HLD�3S@STR�-DRR@FD
��� ������ ��!BSHUD���4HLD�ENQ�
KTMBG��

��� ������ �$DBD@RDC�

1EST�EVENT�� TIME��
.OST�EVENTS� ARE�SET�
TO�APPEAR�AT�A�
SPECIFIC�TIME
� BUT�IT�
IS� POSSIBLE�THAT�THE�
TIME�HAS�ALREADY�
PASSED�WHEN�THE�
MACHINE� IS�BOOTED��
)ERE�S�THE�FRAGMENT�
WHICH�DETERMINES�
THIS�

���C@SD� �DMU�4HLD.NVZ��\

���DBGN�SN�4�%C4HLD���	CS@�� ���

�
�O@����OA�������
���DCHS�DMU�4HLD.NVZ��\� c_�

VHSG�4�%C4HLD
���HE� �4HLD.NVZ��\� '4��Z4HLD\�

���2DPTDRS#GNHBD� �DMU�21b�

Z��\� �0DRS�� �2DPTDRSDC��_�

DUDMS�SHLD�� ZSHLD\� G@R��_�
@KQD@CX�O@RRDC��M3GNTKC�)�c �

V@HS�TMSHK�SNLNQQNV �� �9DR�� �i�

�3GNV�� �#@MBDK�

)EREjS�HOW�THIS�WORKS�
��� 8RITES�THE�DATE�AND�TIME�TO�A�
GLOBAL� ENVIRONMENTAL�VARIABLE�

��� $ONSTRUCTS�AN� &%*5�MACRO�TO�
EXTRACT�THE�TIME�FROM�THE�CURRENT�
DATE��5HIS� IS�QUITE� INVOLVED
� SO� LETjS�
EXAMINE� IT� IN�MORE�DETAIL�� 5HE�ACTUAL�
MACRO�FILE�CAN�BE�SPLIT� INTO�SEPARATE�
COMMANDS� LIKE�THIS�

� 	CS@�� �


O@���

OA���
��

/OW�RECALL� HOW�THE�DATE� IS�ACTUALLY�
WRITTEN�

-NMC@X����!OQ���� ��������

5HE�FIRST�PART�OF�THE�MACRO�DELETES�
EVERYTHING�UP�TO�THE�TIME�BY�
SEARCHING�AND�DELETING�EVERYTHING�UP�
TO�THE�SECOND� SPACE� INCLUSIVE��5HIS

%MSDQ�DUDMS�MTLADQ�SN�CDKDSD�

n� -IST1EST&VENTS� <26*$,>
5HIS�FUNCTION� IS� PROVIDED�TO� LIST�
INFORMATION� ON�ALL�THE�CURRENT�EVENTS��
5HE�26*$,�SWITCH� IS� AVAILABLE�FROM�
THE�4HELL�ONLY�AND� IS�USED�TO�
SUPPRESS�THE�DATE�HEADING�AND�
MESSAGE�OUTPUT�

n� 4ET1EST&VENT� <5IME��TIME�>��q�
<%AY��DAYLDATE�>�����
<.ESSAGE��l Xl�>
5HIS�COMMAND�SETS�THE�NORMAL�
TIME�DATE�EVENTS�AND� IS� NORMALLY�
EXECUTED�FROM�A�STARTUP�SCRIPT��:OU�
CAN
� HOWEVER
� CALL� IT�DIRECTLY�TO�SET�AN�
IMMEDIATE�EVENT�WHICH�DOES�NOT�
REQUIRE� A� RE�BOOT��5HIS�COMMAND� IS�
STRIPPED�DOWN� FOR�SPEED�AND�TIMES�
SHOULD� BE�ENTERED� IN� ���HOUR�CLOCK�
ONLY�� *F�THE�MESSAGE�CONTAINS�SPACES�
IT�SHOULD� BE�SURROUNDED�WITH� QUOTES�

$HANGE1EST.ESSAGE
� CF@@<@:�;8C8
�
64@�58�FD87�EA�6;4@:8�E;8�?8DD4:8�
7<DB>4J87�H;8@�4@�8G8@E�A66FCD�

LEAVES�US�WITH�

��������

/EXT�THE�EDIT� kPOINTER�� IS� PLACED�
AFTER�THE�COLON� IN� HOURS�AND�BEFORE�
THE�COLON�SEPARATING�THE�MINUTES� AND�
SECONDS�� *F�THIS�SEEMS�ODD
� ITjS�JUST�
THE�WAY�&%*5�WORKS�� 'INALLY�THE�
SECOND�COLON�AND�THE� LAST�TWO�DIGITS�
ARE�DELETED
� LEAVING�US�WITH�

�����

��� &DITS�THE�VARIABLE�5IME/OW[��]
DIRECTLY�USING�THE�MACRO�JUST�
DESCRIBED�

��� $OMPARES�THE� REQUESTED� EVENT�
TIME�TO�THE�ACTUAL� TIME��5HIS�TEST�
RETURNS�536&� IF�THE�EVENT�TIME� IS� LESS�
THAN� THE�ACTUAL�TIME�� �IN�OTHER�WORDS�
IF�THE�TIME�HAS�ALREADY�PASSED�

��� *F�THE�TEST�AT�4TEP��� IS�TRUE
� THIS�
PRESENTS�A�REQUESTER� INDICATING�WHAT�
HAS� HAPPENED�AND� PROVIDES�SOME�
OPTIONS�AS�WHAT�TO�DO��5HE�USER�S�
RESPONSE� IS�SENT�TO�A�VARIABLE�WHICH�
IS�MADE�USE�OF�LATER� IN� THE�SCRIPT�	NOT�
SHOWN� HERE
�

/EXT�MONTH�WEjLL�CONTINUE�EXPLORING�
THE�WORKINGS�OF�1EST�� $%

:OU�CAN�USE�THIS�COMMAND�WITH�CARE�
TO�ADD�EVENTS�DIRECTLY�TO�4�1EST'ILE� IF�
YOU�WISH�� &XAMPLE�

K�3DS0DRS%UDMS�4HLD��������_��

-DRR@FD��4HLD�ENQ�@�AQD@J�

n� 4ET8AIT&VENT� <5IME��DELAY�>� �n �
<%AY��DAYLDATE�>�cR�
<.ESSAGE��l Xl �>
5HIS� IS�THE�SAME� AS�4ET1EST&VENT
�
ONLY�THE�TIME� IS�A�DELAY�IN�MINUTES��
&XAMPLE�

K�3DS0DRS%UDMS�4HLD��� �i�

-DRR@FD��&HUD�LHMTSDR�G@UD�

DK@ORDC����

n� 4TART1EST� �NONE�
5HIS�COMMAND� IS� PROVIDED�TO�START�
THE� PEST�SYSTEM�AND�SHOULD�ONLY�BE�
EXECUTED� FROM�THE�8#4TARTUP�DRAWER�
BY�DRAGGING� ITS� ICON� THERE�

".*("�4)011&3�n �*446&����n �+6-:�����



&G�MA>�?BG:E�I:KM�H?�HNK�>IB<�L>KB>L�HG�
<A:HL�MA>HKR�� HGK:=��>LL:GM�
>QIE:BGL�FLOW �?K:<M:EL�<:G�;>�
;KHN@AM�MH�EB?>�NLBG@�MA>�
:GBF:MBHG�<:I:;BEBMB>L�H?��*,0�

COLOURED�
CONTOURS�
AND�THEN�
INVOKE�THE�
4)*'5�61�OR�
4)*'5�%08/�
COMMAND��5HE�
".04�PROGRAM�
GIVEN� IN� LISTING�> ���
AND�ON�THIS� ISSUE�S�
COVER�DISK�� �DOES�THIS�
5HE� SPEED�OF�THE�COLOUR�
CYCLING�CAN�BE�CHANGED�BY�
CHANGING�THE�VALUE�OF�THE�
SPEED�VARIABLE� AT�THE�TOP�OF�
THE� PROGRAM�

*N�OTHER�LANGUAGES�THE�
4)*'5�61�AND�4)*'5�%08/�
COMMANDS�ARE� NOT�AVAILABLE
� SO� IT�
IS� NECESSARY�TO� IMPLEMENT�CLONES�OF�
THESE�COMMANDS�WHICH� PERFORM�THE�
SAME�JOB�� .OST� LANGUAGES� INCLUDE

5HE�ANIMATED�SEQUENCE� IN� NUMBERS

'RAME A B
� ���� � = -> >
� � = -B � = -> >
� ���� � = -> >
� � = -D � = -> >
� ���� � = -> >
� � > -= � = -> >
� � > - > � = -> >
� � > -? � = -> >

SOME�WAY�OF�CHANGING�THE�COLOUR�
ASSOCIATED�WITH� A�PARTICULAR�
COLOUR�INDEX
�SO� IT�IS�JUST�A�
CASE�OF�USING�THIS�FACILITY�IN�
A� LOOP� INVOLVING�ALL�COLOURS�

41&&%�'3&",
5HE�ACTUAL�+ULIA�
PLOTTING�PART�OF�THE�
PROGRAM� IN� LISTING�> �
WORKS� IN� A�VERY�
SIMILAR�WAY�TO�
THE�+ULIA�SET�
PLOTTER�GIVEN�
IN� �"4���
�
EXCEPT�
THAT�THIS�
TIME�THE�
CODE�
IS� IN

".04��"LSO
� THIS� LISTING�EMPLOYS�ONE�
OF�THE�MANY�SPEED�SAVING�TRICKS�
FOUND� IN�THE�BETTER�PUBLIC�DOMAIN�
FRACTAL�GENERATORS�

5HE�TRICK�MAKES� USE�OF�THE�
UNUSUAL� SYMMETRY�OF�+ULIA�SETS
�
WHICH� IS�BEST�EXPLAINED�BY�ANALOGY��
*MAGINE�PLOTTING�A�+ULIA�SET�ONTO�
CELLOPHANE
� AND�THEN�CUTTING�IT�
VERTICALLY� INTO�TWO�EXACT�HALVES�� *F�ONE�
HALF�IS�THEN�TURNED�BACK�TO�FRONT�AND�
UPSIDE�DOWN
� IT�WILL� LOOK�EXACTLY�THE�
SAME�AS�THE�OTHER�HALF�� -ISTING���
USES�THIS�SYMMETRY�BY�ONLY�
CALCULATING�HALF�OF�THE� POINTS�ON�THE�
+ULIA�SET
� BUT�PLOTTING�THE�CALCULATED�
POINTS�TWICE
� ONCE�ON�EACH�SIDE�OF�
THE�SET��5HE�BEST�WAY�TO�UNDERSTAND�
THE� LISTING� IS�TO� LOAD� IT�INTO�".04�AND�
WATCH� IT�AT�WORK�

5HE�GREAT�DISADVANTAGE�OF�THIS�
SPEED� SAVING�METHOD� IS�THAT� IT�WILL�
ONLY�WORK�ON� FULL� SETS
� NOT�ON�
MAGNIFICATIONS�OF�SECTIONS�OF�A�SET��
5HIS� IS�BECAUSE�THERE� IS�NOT�
NECESSARILY�ANY�SYMMETRY�IN� SUCH�
MAGNIFICATIONS�

0F�COURSE� LISTING���COULD� HAVE�
USED�".04�S� POWERFUL� SPRITE�
GRABBING�AND�FLIPPING�COMMANDS��
5HIS�WOULD� HAVE�MEANT�THAT� IT�
WOULD�ONLY�BE�NECESSARY�TO�
PLOT�THE� LEFT�HAND�SIDE�OF�THE�
SET�AND�THEN�GRAB�THAT�AS�
A�SPRITE
� FLIP� IT�
HORIZONTALLY�AND�
VERTICALLY�AND�THEN�
PLACE� IT�NEXT�TO�THE�
ORIGINAL� HALF��
)OWEVER
� THIS� KIND�
OF�ADVANCED�
".04�
PROGRAMMING�
IS�BEST�LEFT�
TO�THE�
".04�
SECTION�
OF�THE

\ \ J \ � ".*("�4)011&3�n �*446&����n �+6-:�����

1 HERE� IS�NO�
DOUBT�THAT�THE�
BIZARRE�PATTERNS�
AND�PSYCHEDELIC�

COLOURS�EXHIBITED�BY�FRACTALS�
HAVE�PLAYED�AN� IMPORTANT�PART�
IN�THE�POPULARISATION�OF�CHAOS�
THEORY��)OWEVER
� NO�MATTER�WHAT�
THE�SUBJECT�MATTER
�A�STILL� IMAGE� IS�
NO�SUBSTITUTE�FOR�THE� REAL�THING��0F�
COURSE�FRACTALS�DONjT �EXIST�IN�THE�
REAL�WORLD�� �THE�NEAREST�YOU�CAN�GET�
TO�SEEING�A� REAL� LIVE�FRACTAL� IS�BY�
USING�ANIMATION��8ITH�THE�HELP�OF�AN�
"MIGA�AND�".04
�FRACTAL�ANIMATION�
BECOMES�SIMPLE
�AND�YOU�CAN�SOON�
BE�CREATING�THE�KINDS�OF�EFFECT�
YOU�RE�USED�TO�SEEING�IN� RAVE�VIDEOS�
ON� 5HE�$HART�4HOW�OR�.57�

4O�FAR� IN�THIS�SERIES�WE�VE�BEEN�
USING�('"�#"4*$�OR�"MIGA�#"4*$�
BECAUSE�THEIR�SYNTAX�CONFORMS�WELL�
TO�GENERAL� STANDARDS
�MAKING�
CONVERSION�TO�OTHER�LANGUAGES�VERY�
EASY�� )OWEVER
� IMPLEMENTING�THE�
HIGH�SPEED�GRAPHICAL� OPERATIONS�
REQUIRED�TO�PRODUCE�ANIMATION� IS�VERY�
DIFFICULT� IN� THESE� LANGUAGES�� *T�IS�
THEREFORE�MORE�SENSIBLE�TO�USE�
".04� IN�THIS� INSTALMENT
� BECAUSE� IT�
HAS�A�VAST�ARRAY�OF�BUILT�IN�
COMMANDS�WHICH�ARE� IDEAL� FOR�FRACTAL�
ANIMATION�

"S�YOU�WILL� HAVE�FOUND� IF�YOU�
HAVE�TRIED�OUT�ANY�OF�THE�EXAMPLE�
PROGRAMS�FROM�THIS�SERIES
� FRACTALS�OF�
ANY�TYPE�TAKE�SOME�MINUTES�TO�PLOT��
5HIS�OBVIOUSLY�MAKES� IT�IMPOSSIBLE�
TO�ANIMATE�A�FRACTAL� BY�COMPLETELY�REd
DRAWING�IT� IN� REAL� TIME�� *T� IS�THEREFORE�
NECESSARY�TO�EMPLOY�TECHNIQUES�
WHICH�MAKE�USE�OF�PRE�DRAWN�
FRACTALS��5WO�SUCH�TECHNIQUES
� COLOUR�
CYCLING�AND�SCREEN� SWITCHING
� ARE�
EXPLAINED�HERE�� #OTH�TECHNIQUES�CAN�
BE�APPLIED� TO�A�WIDE�VARIETY�OF�FRACTAL�
TYPES�

$0-063�$:$-*/(
5HE�EASIEST�WAY�TO�ANIMATE�A�
COLOURFUL� FRACTAL� LIKE�THE�.ANDELBROT�
OR�+ULIA�SET� IS�TO�USE�COLOUR�CYCLING��
5HIS� IS�BASICALLY�THE� RAPID�CHANGING�
OF�THE�COLOUR�ASSIGNED�TO�EACH�COLOUR�
INDEX�� *MPLEMENTING�THIS�TECHNIQUE� IN�
".04� IS�EXTREMELY�EASY�� �ALL�YOU�
NEED� TO�DO� IS� PLOT�A�+ULIA�SET�WITH



$ ) " 0 4

��������	
30%%$��

3BQDDM�/ODM��
���
���
��
,NVQDR�
0@KDSSD��
��
&K@RG�/EE�
(HCD

!���K����
"�������

&NQ�8�����SN���3SDO��������
&NQ�9���K�SN���RSDO������
0��8�
1��9�
)4%2!4)/.��
7GHKD�0��0��1��1����@MC�)4%2!4)/.����
0.%7��0��0��1��1��!��
1.%7����0��1��"�
0��0.%7�
1��1.%7�
)MB�)4%2!4)/.�

7DMC
)MJ�)4%2!4)/.�LNC����
0KNS�����8����
����9������
0KNS�����8����
����9������

.DWS�9�
.DWS�8�

3GHES�5O�30%%$
�
��
�

MAGAZINE�� 	*F�YOUjRE� INTERESTED
�WRITE�
TO�THE�EDITOR�AND�ASK�HIM�TO�COVER�
THIS� IN�THE�".04�COLUMN�


4$3&&/�48*5$)*/(
$OLOUR�SWITCHING�IS�CERTAINLY�AN�EASY�
WAY�TO�ANIMATE�FRACTALS
� BUT�THIS�
EASE�OF�IMPLEMENTATION� HAS�MADE� IT�
A�STANDARD� FEATURE� IN�MOST�FRACTAL�
GENERATORS�� .UCH�MORE� IMPRESSIVE�
AND�UNUSUAL� ANIMATIONS
� INVOLVING�
CHANGES� IN�THE�ACTUAL� SHAPE�OF�THE�
FRACTAL
� CAN�BE�CREATED�WITH�ONLY�A�
LITTLE�MORE�EFFORT�USING�SCREEN��
SWITCHING��5HIS� IS�JUST� LIKE�A� HIGH�TECH�
VERSION�OF�A�CARTOON�FLIP�BOOK�� 'IRST�
YOU�PREPARE�A�SERIES�OF�PICTURES
�
CALLED�FRAMES
�WHICH�MAKE�UP�AN�
ACTION� SEQUENCE��:OU�THEN�FLIP�
THROUGH�THEM� IN� SEQUENCE�TO�CREATE�
THE� IMPRESSION�OF�MOVEMENT�

*N�".04�YOU�CAN�OPEN�UP�TO�
EIGHT�SCREENS�AT�ONCE
�WHICH�MEANS�
YOU�CAN�HAVE�EIGHT�FULL�SCREEN�FRAMES�
OF�ANIMATION��5HIS�MAY�NOT�SEEM� LIKE�
A� LOT
� BUT� IT� IS�STILL� ENOUGH� TO� PRODUCE�
A�VERY�IMPRESSIVE�DISPLAY�� )OWEVER
�
THE� PROBLEM� IS� IN�DETERMINING�HOW�A�
+ULIA�SET�CAN�BE�SUBTLY�DEFORMED�TO�
GENERATE�A�SERIES�OF�FRAMES�WHICH�
ARE�SIMILAR�ENOUGH�TO�CREATE�A�
SMOOTH� ANIMATION�� )OW�YOU�DO�THIS�
IS� REALLY�A� PROCESS�OF�TRIAL� AND�ERROR
�
BECAUSE�THERE� IS�MORE�THAN�ONE�WAY�
TO�ANIMATE�A�+ULIA�SET�� #Y�WAY�OF�
EXAMPLE�WEjLL� USE�A�METHOD�WHERE�
THE�HORIZONTAL� COMPONENT� 	A��OF�THE�
INITIAL� POSITION� OF�THE� POINT�IN�THE�
.ANDELBROT�CIRCLE
�WHICH�DETERMINES�
THE�SHAPE�OF�THE�SET�	SEE�"4����AND�
���FOR�DETAILS

� IS� REDUCED�BY����� IN�
EACH� SUCCESSIVE�FRAME�� 4TARTING�WITH�
A�SET�WHERE�A����� ��� AND�B���������
WE�GET�THE�SEQUENCE� IN�TABLE� > �

5HIS�SEQUENCE� IS� SHOWN�
PICTORIALLY�ON�PAGE����� $LEARLY�THE

SEQUENCE� IS� NOT�
CYCLIC�� �WHEN�WE�
REACH�FRAME���WE�
CANjT�GO�STRAIGHT�
BACK�TO�FRAME�0��5O�
GET�BACK�TO�FRAME�= �
SMOOTHLY
�WE�HAVE�
TO�GO�BACKWARDS�
THROUGH� THE�WHOLE�
SEQUENCE��5HE�
ENTIRE�PROCESS
� FROM�
FRAME���TO�FRAME���
AND�BACK�TO�FRAME�
= 
� CAN�THEN�BE�
REPEATED
INDEFINITELY
� CREATING�
A� NEVER�ENDING�
SMOOTH�ANIMATION�

1UTTING�ALL� THIS�
INTO� PRACTICE� IN�
".04� IS� NOT�
DIFFICULT
� ALTHOUGH�
THE� INITIAL� PLOTTING�OF�
EIGHT�+ULIA�SETS� IS�
NECESSARILY�TIMEd
CONSUMING��"�GREAT�
DEAL� OF�TIME�CAN�BE�
SAVED�ON� REPEATS�OF�
THE�ANIMATION� BY�

SAVING�ALL� EIGHT�FRAMES�TO�DISK�WHEN�
THE�PROGRAM� IS�FIRST�RUN� AND� SIMPLY�
LOADING�THEM
� RATHER�THAN�PLOTTING�
THEM
� ONTO�THE�EIGHT�SCREENS�
WHENEVER�THE�ANIMATION� IS� REPEATED�

4O�THAT�YOU� CAN�GET�AN� IDEA�OF�
THE�SCOPE� AND�TECHNIQUES�OF�FRACTAL�
ANIMATION�WITHOUT�THE�TEDIUM�OF�
WAITING�FOR�THE�SETS�TO� BE�PLOTTED
� FULL�
SCREEN� *''�FORMAT�PLOTS�OF�ALL� THE�
SETS� IN�THE�SEQUENCE� IN�TABLE� > �ARE�
PROVIDED�ON�THE�COVER�DISK��5HEY�ARE�
SAVED�UNDER�THE�NAMES�+ULIA'RAME���
THROUGH� TO�+ULIA'RAME����"N�".04�
PROGRAM�TO� LOAD�THESE� INTO�MEMORY�
AND�THEN�CYCLE�THROUGH� THEM�AT�A�
REASONABLE�SPEED� IS�ALSO�PROVIDED
�
UNDER�THE� NAME�+ULIA.OVIE�".04��"�
LISTING�OF�+ULIA.OVIE�".04� 	WITH�
COMMENTS�OMITTED�TO�SAVE�SPACE
� IS�
GIVEN�AS� LISTING�? 
� TO�SHOW�HOW�THE�
ANIMATION� IS�ACHIEVED�

5HANKS�TO�".04�S�CONVENIENT�
COMMAND�NAMES
�MOST�ELEMENTS�OF

�'1?33<	@D7A167<5�7@�
8B@A�:793�/�6756	A316�
C3?@7=<�=4�/�1/?A==<�

4:7>	0==9
�

THIS� PROGRAM�ARE� SELF�EXPLANATORY�
5HE�FIRST�'03����/&95� LOOP�OPENS�THE�
EIGHT� LOW�RESOLUTION� SCREENS�AND�
LOADS�THE�CORRECT�+ULIA�SET�ONTO�EACH�
ONE�USING�THE�-0"%� *''�COMMAND��
5HE�)*%&�COMMAND� IS�THEN�USED� TO�
HIDE�THE�MOUSE� POINTER�AND�THE�
3&1&"5����6/5*-�LOOP� IS� INVOKED�� *T�
IS�THIS� LOOP�WHICH� ACTUALLY�CYCLES�
THROUGH� THE�SETS� IN�THE� RIGHT�ORDER�AT

THE�RIGHT�SPEED��5HE�8"*5�
COMMANDS� IN�THIS� LOOP�ARE�VITAL� � �
WITHOUT�THEM�THE�ANIMATION�WOULD�
JUST�BE�TOO�FAST�

/OTE�THAT�HAVING�ALL�THESE�
SCREENS�OPEN�AT�ONCE� USES�A� LOT�OF�
MEMORY
� SO�YOU�MAY�NOT�BE� ABLE�TO�
RUN�THIS�PROGRAM�ON�A����,�"MIGA�OR�
ON�OTHER�"MIGAS�WITH�A� NUMBER�OF�
ACCESSORIES�OR�MULTI�TASKING�
PROGRAMS� LOADED�

&VEN� THOUGH� LISTING��� IS� LIMITED�
BY�THE� PRE�DRAWN�ANIMATION� FRAMES�
STORED�ON�THE�DISK
� THERE� IS�STILL� A� LOT�
OF�SCOPE�FOR�EXPERIMENTATION��$OLOUR�
CYCLING�COULD� BE�ADDED
� AND�THE�
SPEED�OF�THE�WHOLE�ANIMATION�CAN�
EASILY�BE�CHANGED�BY�ALTERING�THE�
VALUE�ASSIGNED�TO�THE�SPEED�VARIABLE�
AT�THE�HEAD�OF�THE�PROGRAM��4INCE�
THE�PROGRAM� IS� IN�".04�YOU�COULD�
EVEN�ADD�YOUR�OWN� SAMPLED�
SOUNDTRACK�

*F�YOU�ARE�PREPARED�TO�FORGET�
ABOUT�THE�FRAMES�GIVEN�ON�DISK�AND�
PRODUCE�A�SEQUENCE�OF�YOUR�OWN
�
THEN�THE�SCOPE�FOR�EXPERIMENTATION�
WIDENS�CONSIDERABLY
� SINCE�THERE�ARE�
MANY�DIFFERENT�WAYS� IN�WHICH�THE�
+ULIA�SET�CAN�BE�ALTERED� FOR�EACH�
SUCCESSIVE�FRAME�� 'OR�EXAMPLE
� A�
DIFFERENT�RANGE�OF�VALUES�FOR�A�COULD�
BE�USED
� OR�THE�VALUE�OF�THE�VERTICAL�
COMPONENT� 	B
�OF�THE�STARTING�POINT�IN�
THE�.ANDELBROT�CIRCLE�COULD�BE�
CHANGED�AS�WELL� AS
� OR�INSTEAD�OF
� A�

05)&3�'3"$5"-4
5HE�EMPHASIS� IN�THIS�ARTICLE�HAS�
BEEN�ON�ANIMATION�OF�+ULIA�SETS��5HIS�
IS�BECAUSE
� FROM�THE�FEEDBACK� *� HAVE�
RECEIVED�FROM�THIS�SERIES
�THESE� STILL�
SEEM�TO�BE�THE�FRACTALS�WHICH�PEOPLE�
FIND�MOST�INTERESTING��0BVIOUSLY�THE�
ONLY�FRACTALS�THAT�CAN�MAKE�DIRECT�
USE�OF�COLOUR�SWITCHING�ARE�COLOUR�
ONES
�OF�WHICH�WE�HAVE�ONLY�MET�A�
FEW�� )OWEVER
� ALMOST�ALL� FRACTALS�CAN�
TAKE�ADVANTAGE�OF�SOME�KIND�OF�
SCREEN�SWITCHING�� 'OR�EXAMPLE
� THE�
-ORENZ�ATTRACTOR�CAN�BE�PLOTTED� IN�
THREE�DIMENSIONS�AND� ROTATED�� &IGHT�
FRAMES� IS�NOT�REALLY�SUFFICIENT�TO�
PRODUCE�A�SMOOTH�
ROTATION�OF�THE�
ATTRACTOR�THROUGH�
���f
� BUT�A�ROTATION�
OF�ABOUT�HALF�THIS� IS�
JUST�POSSIBLE��5HE�
DIFFICULTY�HERE� IS�THE�
PLOTTING�OF�THE�
ATTRACTOR�AT�DIFFERENT�
ANGLES�OF�ROTATION� IN�
THREE�DIMENSIONS�ON�
THE�"MIGAjS�TWOd
DIMENSIONAL� SCREEN
�
BECAUSE� IT�REQUIRES�A�
REASONABLE�
UNDERSTANDING�OF�
THREE�DIMENSIONAL�
MATHEMATICS�

8)"5�/&95 
$HAOS� IS�JUST�ONE�
SMALL� FACET�OF�THE

WIDER�ACTIVITY�OF��RECREATIONAL�
PROGRAMMINGl ��5HIS� IS�THE� NAME�
GIVEN� TO�A� LOOSE�ARRAY�OF�AMATEUR�
SEMI�SCIENTIFIC� PROGRAMMING�ACTIVITIES�
THAT�DONjT �USUALLY�RESULT�IN�ANY�
PRACTICAL� APPLICATION
� BUT�CAN�STILL�
PRODUCE�SOME�VERY�INTERESTING�AND�
EDUCATIONAL� RESULTS��0THER�AREAS�OF�
RECREATIONAL� PROGRAMMING� INCLUDE�
CELLULAR�AUTOMATA
�WHICH� IS�BASED�ON�
THE�SIMULATION� OF�AN� IMAGINARY�COLONY�
OF�BACTERIA�CELLS��5HE� LATEST�OFFSHOOT�
OF�CELLULAR�AUTOMATA� IS�ARTIFICIAL� LIFE
�
WHERE�THE�AIM� IS�TO�PRODUCE�SELF��
REPLICATING��CREATURESl�WITHIN�THE�
COMPUTER�THAT�EVOLVE
� FEED� AND�DIE�
JUST� LIKE� REAL�CREATURES��0THER�AREAS

�'3:4	?3>:71/A7<5�
�1?3/AB?3@��A6/A�

3C=:C3��4332�/<2�273�
8B@A�:793�?3/:�=<3@
�

OF�RECREATIONAL� PROGRAMMING�HAVE�
THEIR�PROFESSIONAL� PARALLELS�� �FOR�
EXAMPLE�ARTIFICIAL� INTELLIGENCE�
MANIFESTS� ITSELF�RECREATIONALLY�AS�
SIMPLE�CONVERSATION� PROGRAMS
� AND�
IN� THE�REAL�WORLD� IT�HAS�FOUND� USES� IN�
ROUTE�PLANNING�AND�PROBLEM�SOLVING��
&NVIRONMENTAL� SIMULATIONS�HAVE�ALSO�
LEAPT�FROM�THE�WORLD�OF�RECREATIONAL�
PROGRAMMING�TO�THE�WORLD�OF�
PROFESSIONALS� IN� RECENT�YEARS�

"ND�AS�DEMONSTRATED� IN�THIS�
SERIES
� THE�"MIGA�S� PROCESSING�POWER�
AND� ITS�WEALTH�OF�FACILITIES�MAKE� IT�AN�
IDEAL�MACHINE�FOR�EXPLORING�THE�WHOLE�
FIELD�OF�RECREATIONAL� PROGRAMMING��
$REATING�CHAOS�ON�YOUR�"MIGA� IS�ONLY�
THE�BEGINNING�

n� 8ELL
� THATjS�THE�END�OF�THIS� SERIES�� �
IF�YOU�HAVE�MISSED�ANY�EARLIER�
INSTALMENTS�	THE�FIRST�WAS�BACK� IN�
"MIGA�4HOPPER���

� TURN�TO�PAGE�����
FOR�OUR�BACK� ISSUE�SERVICE�� �
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�
FTER�LAST�MONTHjS� LOOK�AT�
".04�1ROFESSIONALjS�
"CTIVE-ISTS�AND�4CROLL�
GADGETS
� NO�DOUBT�

YOUjVE�PROBABLY�ALREADY�STARTED�TO�
APPRECIATE�THE�POWER�THAT� *NTERFACE�
DELIVERS�� #EFORE�THE�ARRIVAL�OF�".04�
1ROFESSIONAL
�APPLICATION�
PROGRAMMERS�WERE�FORCED�TO�HANDLE�
THE�DRUDGERY�OF�CREATING�AND�
MAINTAINING�USER�INTERFACES�
THEMSELVES��/OW
�WITH� *NTERFACE�AT�
YOUR�DISPOSAL
�YOU�CAN�CREATE�SOME�
VERY�COMPLEX�USER�INTERFACES�
INCORPORATING�A�WHOLE� RANGE�OF�
DIFFERENT�GADGET�TYPES�WITH�A�
MINIMAL�AMOUNT�OF�CODE�AND�� �MORE�
IMPORTANTLY�� �A�MINIMAL�AMOUNT�OF�
HASSLE�

4O�FAR�WEjVE� RESTRICTED�OUR�LOOK�
AT�*NTERFACE� PURELY�TO�THE�ODD�
DEMONSTRATION�PROGRAM�THAT�SHOWS�
*NTERFACEjS�VARIOUS�GADGET�TYPES�UP�
AND� RUNNING
� BUT�WE�HAVENjT �ACTUALLY�
CREATED� ANYTHING�PARTICULARLY�USEFUL��
5HIS�MONTH�WEjLL� BE�PUTTING�ALL� THAT

PRACTICE�TO�WORK�BY�CREATING�A�FULLY��
WORKING�FILE� REQUESTER�SIMILAR�TO�THAT�
USED�BY�".04�1ROFESSIONAL� ITSELF��
.ANY�PEOPLE�HAVE�VOICED� CONCERN�AT�
THE�FACT�THAT�".04�PROGRAMS�CAN�
EASILY�BE�SPOTTED� BY�USERS�WHENEVER�
THE�STANDARD�".04�FILE� REQUESTER�IS�
USED
� SO�HEREjS�YOUR�CHANCE�TO�GET�
YOUR�HANDS�ON�A�FAIRLY�USABLE�FILE�
REQUESTER�AND� LEARN�MORE�ABOUT�
".04�1ROFESSIONALjS� *NTERFACE�
LANGUAGE�TO�BOOT��$AN�T�BE� BAD���

3&26&45*0//"*3&
4O�HOW�DO�WE�GO�ABOUT�WRITING�A�FILE�
REQUESTER �8ELL
� THE�FIRST�THING�WE�
NEED�TO�DO� IS�TO�SIT�DOWN�AND�
ANALYSE�EXACTLY�HOW�THE�FILE�
REQUESTER�SHOULD�WORK�AND�WHAT�
GADGETS�WILL� BE� NEEDED��0UR�FILE�
REQUESTER� ISN�T�GOING�TO�BE�ONE�OF�
THOSE� kALL�SINGING
� ALL�DANCINGl� AFFAIRS�
THAT�OTHER�PROGRAMMERS� BOAST�ABOUT
� �NOPE
� OUR�FILE� REQUESTER�IS�A� NOd
NONSENSE�AFFAIR�THAT�GETS�THE�JOB�
DONE�� 'IRST�THEN
�WHATjS�THE�AIM�OF

"( "1A LE TTE �� I F F �
" P P LC O N � *''�
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* T �MAY�NOT�QUITE�BE�UP�TO�THE�SAME�STANDARDS�AS�
$OMMODOREjS�OWN�"4-�FILE �REQUESTER
�BUT�OUR�FILE �
REQUESTER�OFFERS�A LL�THE�BASIC�FUNCTIONS�

OUR�FILE� REQUESTER �8ELL
�THATjS�EASY�� �
TO�ALLOW�THE�USER�TO�SELECT�THE�
FILENAME�OF�ANY�FILE�ON� ANY�DEVICE�
WITHOUT�HAVING�TO�RESORT�TO�TYPING� IN�
COMPLEX�PATH� STRINGS�� 0UR�FILE�
REQUESTER�THEREFORE�NEEDS�TO�BE�AS�
FRIENDLY�AS�POSSIBLE��8HAT�S�MORE
�
LET�S�MAKE� IT�AS�SIMPLE�AS�POSSIBLE�� �
WE�WONjT�THEREFORE�BE� INCLUDING� LOTS�
OF�COMPLEX�BUTTONS�THAT�MIGHT�
CONFUSE�SOME�USERS�� �YOU�CAN�ADD�
THESE� IN�YOURSELF�IF�YOU�RE�FEELING�
ADVENTUROUS�

/OW�WE�NEED�TO�DECIDE�WHAT�
GADGETS�WE�WILL� NEED��8ELL
� OBVIOUSLY�
WE�LL� NEED�AN�"CTIVE-IST�THAT�WILL

HOLD� A� LISTING�OF�THE�CURRENT�DIRECTORY��
8E�LL� ALSO�NEED�A�SCROLL�GADGET�THAT�
WILT�ENABLE�THE�USER�TO�SCROLL� BACK�
AND� FORTH�THROUGH�THE�DIRECTORY� LISTING�
WHENEVER�A�DIRECTORY�IS� READ�THAT�
CONTAINS�MORE�FILES�THAN�CAN�BE�
DISPLAYED�ON�SCREEN�AT�ONCE�� 'INALLY
�
WEjLL� NEED�A�STRING�GADGET�THAT�WILL�
ENABLE� USERS�TO�ENTER�A�PATH� STRING�
MANUALLY�SHOULD� THEY�FEEL� THE�NEED��
5HESE�THREE�BASIC�GADGETS�SHOULD� BE�
ENOUGH�TO�GIVE� US�THE�WORKINGS�OF�A�
USABLE�FILE� REQUESTER�� 0BVIOUSLY�IT�
WONjT �QUITE� BE� IN�THE�SAME� LEAGUE�AS

BNMSHMTDC�NM�O@FD���

���������������-6
"LONG�WITH�"CTIVE-ISTS
� SCROLL�GADGETS� AND�BUTTONS
�
".04�1ROFESSIONALjS� *NTERFACE� LANGUAGE�OFFERS�AN�
ADDITIONAL�GADGET�TYPE�� �THE� kTEXT�EDIT�ZONEl�� �
THAT� IS�SPECIFICALLY�DESIGNED�TO�HANDLE�TEXT��
8HEREAS�MOST�GADGETS�ARE� RESTRICTED�SIMPLY�TO�
INFORMING�YOUR�PROGRAM�THAT�THEY�HAVE�BEEN�
CLICKED� UPON
� AN�EDIT�ZONE�CAN�BE�USED�TO�ENABLE�
THE� USER�TO�PASS�A�TEXT�STRING�TO�YOUR�".04�
PROGRAM��"�GOOD�EXAMPLE�OF�AN�EDIT�ZONE� IS�THE�
FIELDS�THAT�YOU�TYPE� INTO�WHEN�ENTERING�A� RECORD�
WITHIN�A�DATABASE�PROGRAM�

".04�1ROFESSIONALjS�EDIT�ZONES� ARE�CREATED�
USING�THE�&%IT�COMMAND
� AND�THE�SYNTAX�IS�AS�
FOLLOWS�

%$HS�:NMD.TLADQ
� 8
� 9
� 7HCSG
� -@W
� ����
$DE@TKS
� 0@ODQ
� 0DM�

5HE�ZONE�NUMBER�IS�EXACTLY�THE�SAME�AS�THE�ZONE�
NUMBER�PARAMETER�THAT�WE�PASS�TO�ALL�OTHER�
GADGET�CREATION�COMMANDS�UNDER�*NTERFACE��
#ECAUSE�WE�HAVE�ALREADY�CREATED�TWO�OTHER�
GADGETS� 	AND�HAVE�THEREFORE� ALREADY�USED�ZONES� > �
AND��

�WE�USE�ZONE�NUMBER����5HIS�PARAMETER� IS�
FOLLOWED�BY�THE�9�AND�:�PARAMETERS�THAT
� NOT�
SURPRISINGLY
� DEFINE�THE�POSITION�OF�THE�STRING

, � ) H \ �S I Te �MM

h h

# r

IN TE RFACEjS�&DIT�;ONE�GADGETS
� DESIGNED�TO �
HANDLE�TEXT
� CAN�BE�USED�TO �CREATE�PROFESSIONAL��
LOOKING�FRONT�ENDS�FOR�YOUR�".04�PROGRAMS�

GADGET�ON�SCREEN�USING�THE�CONVENTIONAL� SCREEN�
COORDINATE�SYSTEM�

"LTHOUGH� THE�:�POSITION�CAN�BE�ANY�VALUE
� THE�
9�VALUE�MUST�BE�AN�EXACT�MULTIPLE�OF����� *F�YOU�
DON�T�ENTER�AN�EXACT�MULTIPLE
�".04�1RO�WILL� DO�
THE� KIND�THING�AND�AUTOMATICALLY�ROUND�DOWN�YOUR�
VALUE�� �OFTEN�WITH�UNPLEASANT�RESULTS�

/EXT�WE�HAVE�THE�WIDTH� PARAMETER�THAT�
CONTROLS�THE�HORIZONTAL�WIDTH� OF�THE� STRING�GADGET��
6NLIKE�SOME�GADGET�TYPES
� THIS� IS�NOT�EXPRESSED�
IN�TERMS�OF�SCREEN� PIXELS�� *NSTEAD
�YOU�MUST�STATE�
THE�WIDTH�OF�THE�GADGET�IN�TERMS�OF�CHARACTERS�� 'OR

EXAMPLE
� PASSING�A�VALUE�OF�? = �WILL�GIVE�YOU�A�
STRING�GADGET�THAT� IS�CAPABLE�OF�DISPLAYING�A�
MAXIMUM�OF�? = �CHARACTERS�AT�ANY�ONE�TIME�

5HE�SIZE�OF�THE�STRING�GADGET�DOESN�T�CONTROL�
HOW�MANY�CHARACTERS�THE�STRING�GADGET�CAN�HOLD
�
THOUGH�� �YOU�COULD
� FOR�EXAMPLE
� CREATE�A�STRING�
GADGET�THAT�COULD� HOLD�UP�TO� > = = �CHARACTERS�BUT�
COULD�ONLY�DISPLAY�TEN�AT�ANY�ONE�TIME��5HIS� IS�
WHERE�THE�.AX�PARAMETER�COMES� IN�� �THE�VALUE�
YOU�ENTER�HERE�CONTROLS�HOW�MANY�CHARACTERS�THE�
STRING�GADGET� IS� ACTUALLY�CAPABLE�OF�STORING�

5HE�%EFAULT�PARAMETER� IS� USED�TO� LOAD�THE�
STRING�GADGET�WITH� A�DEFAULT�STRING�� *N�THE�CASE�OF�
OUR�FILE� REQUESTER
�WE�LL� BE� LOADING�THE�STRING�
GADGET�WITH�THE�DEVICE�NAME�OF�THE�DEFAULT�
DIRECTORY�	DF0�
��"LTHOUGH�THE�FILE� REQUESTER�WILL� NOT�
READ�THE�DIRECTORY� LISTING
� THE�USER�NEED�ONLY�PRESS�
THE�3ETURN� KEY�AND�THE�DEFAULT�STRING� IS� PASSED�
BACK�TO�THE�MAIN� PROGRAM�� /OTE�THAT�THE� STRING�
THAT�IS�TO�BE�USED� AS�THE�GADGETjS�DEFAULT�VALUE�
SHOULD� BE�CONTAINED�WITHIN� SINGLE�QUOTES�
	i%'0�1ICTURESj 
� FOR�EXAMPLE
�� *F�YOU�WANT�TO� LEAVE�
THE� STRING�GADGET�EMPTY�WHEN� IT� IS�FIRST�CREATED
�
JUST�PASS�A�COUPLE�OF�EMPTY�SINGLE�QUOTES� 	�
��
'INALLY
�WE�HAVE�THE�1EN�AND�1APER�PARAMETERS�
THAT�CONTROL�THE�COLOUR�OF�THE�STRING�GADGET�
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8E�WANT�TO� IMPROVE�"MIGA�4HOPPER�AND�TO�DO�SO 8HICH�OF�THESE�WOULD�YOU� LIKE�TO�SEE� IN�THE�MAGAd )ARD�DISK� F0 F0
WE�NEED�YOUR�OPINIONS
�SO�PLEASE�HELP�US�DECIDE ZINE �	/EVER
� SOMETIMES
� FREQUENTLY�OR�EVERY (RAPHICS�ENHANCER� G0 G0
WHAT�GOES� IN�FUTURE� ISSUES�� *F�YOU�CAN�SPARE�FIVE MONTH
 &MULATOR� H0 H0
MINUTES
�JUST�FILL� IN�THIS�SIMPLE�QUESTIONNAIRE
�CUT /EVER 4OM 'REQ� &V.O 'LOPPY�DISK�DRIVE� I0 I0
OUT�THE�PAGE�AND�FOLD� IT�UP�ACCORDING�TO�THE ���4INGLE� PRODUCT .ODEM� J0 J0
INSTRUCTIONS�OVERLEAF
�THEN�JUST�PUT�IT� IN�THE�POST REVIEWS A2 B2 C2 D2 "CCELERATOR� K0 K0
WITH�A�STAMP�ON�THE�FRONT��5HANKS�FOR�YOUR�TIME� ���$OMPARATIVE &XTRA�3".� * 0 L0

PRODUCT� REVIEWS A2 B2 C2 A2 $%�30.�DRIVE� M0 M0
8HEN�FILLING� IN�THIS�QUESTIONNAIRE� ���(RAPHICS�TUTORIALS A2 B2 C2 D2

INDICATES�YOU� SHOULD� TICK�ONLY�ONE�BOX� ���.USIC�TUTORIALS A2 B2 C2 A2 %O�YOU�OWN�OR�INTEND�TO�BUY�IN�THE� NEXT� SIX�MONTHS
i0 j� INDICATES�YOU�MAY�TICK�ANY�NUMBER�OF�REPLIES ���%51�TUTORIALS A2 B2 C2 A2 ANY�OF�THE�FOLLOWING�SOFTWARE 

���#EGINNERS 0WN� 	��
� *NTEND�TO�BUY�	��

��)OW�DID�YOU�FIRST�HEAR�OF�"MIGA�4HOPPED PROGRAMMING�TUTORIALS A2 B2 C2 A2 8ORD� PROCESSOR� A0 A0
A2�"DVERTISEMENT�IN�"MIGA�'ORMAT ���"DVANCED 4PREADSHEET� B0 B0
B2�"DVERTISEMENT�IN�"MIGAjS�BOX PROGRAMMING�TUTORIALS A2 B2 C2 A2 %ATABASE� C0 C0
C0�3ECOMMENDED�BY�A�FRIEND ���5UTORIALS�BASED�ON 1AINTING�PROGRAM� A0 A0
A2�1ICKED� UP�A�COPY� iON�SPECj PARTICULAR�PROGRAMS�

���(ENERAL� INTEREST
A2 B2 C2 A2 %RAWING�PROGRAM� E0�

%51� F0
E0
F0

��)OW�DID�YOU�BUY�THIS� ISSUE�OF�"MIGA�4HOPPER FEATURES A2 B2 C2 D2 $OMMS�PROGRAM� G0 G0
A2�%ELIVERED�BY�NEWSAGENT ���4HOW�REPORTS A2 TA C2 A2 4AMPLER�SEQUENCER� H0 H0
B2�3ESERVED�BY�NEWSAGENT ���'OREIGN�NEWS� REPORTS A2 B2 O2 A2 1ROGGING� LANGUAGE� I0 I0
C2�1LANNED�VISIT�TO�NEWSAGENT ���$OMMS�COVERAGE A2 T0 O2 A2
A2�4UBSCRIPTION ��� #OOK�REVIEWS A2 B2 C2 D2 ���3OUGHLY�HOW�MUCH�DO�YOU�EXPECT�TO� SPEND� ON
E2�+UST�SAW� IT� IN�THE�SHOP ���$%57��� ITS�SOFTWARE

���/EW�1$�.AC�SOFTWARE
A2 C2 A2 HARDWARE� IN�THE�NEXT�SIX�MONTHS �

A2�/OTHING
��"PPROXIMATELY�HOW�MANY�ISSUES�OF�"MIGA FOR�"MIGA�EMULATORS A2 B2 C2 A2 T2 _ L�_ � �
4HOPPER�HAVE�YOU� READ ���$OVER�MOUNT�BOOKLETS A2 B2 C2 A2 C2�_����_���

���$OLOUR�EDITORIAL� PAGES A2 T2 $2 D2 E2�_����_���
���%*:�HARDWARE� PROJECTS A2 B2 C2 A2 F2�.ORE�THAN�_���

��)OW�MANY�OTHER�PEOPLE�READ�YOUR�COPY�OF�"MIGA ���1ROGRAM� LISTINGS A2 B2 C2 D2
4HOPPER ���3OUGHLY�HOW�MUCH�DO�YOU�EXPECT�TO�SPEND�ON

���)OW�DO�YOU� RATE� 	OUT�OF���
�THE� USEFULNESS OF SOFTWARE� IN�THE� NEXT�SIX�MONTHS 
THE�COVER�DISK A2�/OTHING� A2�_����_���

0VERALL
� HOW�DO�YOU� RATE� 	OUT�OF���
�"MIGA�4HOPPER 2 > = B2�_�h_��� E2�.ORE�THAN�_���
COMPARED� TO�OTHER�"MIGA�MGAZINES�WHICH�YOU� READ C2�_����_���
REGULARLY ���8HICH�OF�THE�FOLLOWING�ARE� REASONS�WHY�YOU�BUY
��"MIGA�4HOPPER� ��������������������� � "MIGA�4HOPPER �	:OU�MAY�TICK�MORE�THAN�ONE
 ���8HAT� IS�YOUR�AGE 
��"MIGA�'ORMAT� ���������������������� A0�'OR�THE�HARDWARE�REVIEWS
B �"MIGA�$OMPUTING� ���������������������� B0�'OR�THE�SOFTWARE� REVIEWS
��"MIGA�6SER�*NTERNATIONAL� ���������������������� C0�5O�FIND�THE�BEST�PRICES�FROM�ADVERTISEMENTS ���8HAT�IS�YOUR�APPROXIMATE� ANNUAL� INCOME 
D �"MIGA�8ORLD� ���������������������� A0�5O� LEARN�ABOUT�MY�COMPUTER�AND�HOW�TO�USE� IT A2�4TUDENT�GRANT�AT�SCHOOL
��$6�"MIGA� ���������������������� E0�'OR�AN� INTERESTING�READ T2 �0THER�UNDER�_�
���
���"MIGA�1OWER� ���������������������� T0 � *TjS�CHEAP C2�_�
����_�
���

G0�5O�BUY�THROUGH�MAIL� ORDER�ADVERTISEMENTS A2�_�
����_��
���
'OR�EACH�OF�THESE�SECTIONS� IN�THE�MAGAZINE
�WOULD H0� *T�S�THE�ONLY�ONE�WITH� NO�GAMES E2�_��
����_��
���
YOU� LIKE�TO�SEE� LESS
�MORE�OR�THE�SAME�SPACE I0 �'OR�THE�COVER�DISK F2�_��
����_��
���
DEVOTED�TO� IT�IN�FUTURE �	#EAR�IN�MIND�YOU�CANjT G2�_��
����_��
���
HAVE�MORE�OF�EVERYTHING�
 ���8HAT�MODEL� OF�"MIGA�DO�YOU�OWN H2�0VER�_��
���

-ESS� 4AME� .ORE A0�"���� F0 �"����
���/EWS� A2� B2� $2 B0�"����1LUS� G0 �"���� ���%OES�YOUR�JOB� LARGELY�INVOLVE�WORKING�WITH� COMd
���-ETTERS� A2� B2� C2 C0�"���� H0�"���� PUTERS 
���"MIGA�"NSWERS� A2� B2� C2 D0�"����� I0 �"���� * 2�:ES� O2�/O
���7IDEO�AND�(RAPHICS� A2� B2� C2 E0�"����� J0 �/ONE
���&DUCATION� A2� B2� C2 5HE�DETAILS�GIVEN� IN�THIS�QUESTIONNAIRE�WILL� REMAIN
���$OMMUNICATIONS� A2� B2� C2 %O�YOU�OWN�OR�INTEND�TO� BUY�IN�THE�NEXT�SIX�MONTHS CONFIDENTIAL
� BUT�IF�YOU�WISH�TO�BE�INFORMED�OF�SPEd
���"MIGA%04� A2� B2� C2 ANY�OF�THE�FOLLOWING�HARDWARE CIAL�OFFERS�AND�SUBSCRIPTION�OPPORTUNITIES
�PLEASE
���%51� A2� B2� C2 0WN� 	��
 NTEND� TO�BUY�	��
 FILL� IN�YOUR�NAME�AND�ADDRESS�BELOW�
���".04� A2� B2� C2 .ONITOR� A0 A0
���1%���SHAREWARE� A2� B2� C2 1RINTER� B0 B0 /AME��������������������������������������������������
���$OMPETITIONS� A2� B2� C2 4OUND�SAMPLER� C0 C0

"DDRESS��������������������������������������������������$�1ROGRAMMING� A2� B2� C2 7IDEO�DIGITISER� A0 D0
���"3EXX� A2� B2� C2 (ENLOCK� E0 E0 �����������������������������������������������1OSTCODE�����������������������

".*("�4)011&3�n �*446&����n �+6-:�����



� � 'OLD�BACK�HERE

V*N
= 
 �IEC=�0DKLLAN�.QAOPEKJJ=ENA�

#QPQNA�-Q>HEODEJC�
���*KJIKQPD�0PNAAP�
�=PD

 ,� �� �����!)

�
O
RE
A

_

"''*9
45".1
)&3&

8A;KA��AF<H�GQFA�X



������
�
���������
��������

�������

 /�76�02**"/�,##"/0� #/,*�� 0
'$6�2'.61..,�./$-(-&��23�)4-$� 3�

����#(3"'+(-&�1. #��!1(&'3.-
!&0(0�� !&0(0�� !&0(0�� �

�������,.# #����,,),� ,���*/#-� ,����)&)/,��)����&���&-
�� ���� %4�%%���������������� �������������������������������������������� _�����
��� ���� %4�%%����������������� �������������������������������������������� _�����
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"LL�PRICES�INCLUDE�7"5�FREE�LABELS�
)�%�%��)
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��� ����� %4�%%������$AP�#ANX�#OX���������������������������������������

���� ����� %4�%%������$AP�#ANX�#OX���������������������������������������
���� ����� %4�%%�����X����$AP�#ANX�#OXES�����������������������������
���� ����� %4�%%�����X����$AP�#ANX�#OXES�����������������������������
���� ����� %4�%%�����X����$AP�#ANX�#OXES�����������������������������
���� ����� %4�%%�����X����$AP�#ANX�#OXES�����������������������������
���� ����� %4�%%�����X����$AP�#ANX�#OXES�����������������������������

"LL�PRICES�INCLUDE�7"5��FREE�LABELS���FREE�DELIVERY�
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���$APACITY���������������������������������������������������������������������������������������_����
���$APACITY�	-OCKABLE
�������������������������������������������������������������������� _����

=+ � � �$APACITY�	-OCKABLE
������������������������������������������������������������������ _����

!&0(0�
����� �-�), (��)"��,5"0
�������,.# #����,,),� ,���*&/-� ,����)&)/,��)����&���&-

��� �����%4�%%�������CAP�BOX����������������������������������������������_�����
���� �����%4�%%�������CAP�BOX����������������������������������������������_�����
���� �����%4�%%�������CAP�BOX����������������������������������������������_�����
���� �����%4�%%�����X�����CAP�BOXES�������������������������������������_�����
���� �����%4�%%�����X�����CAP�BOXES����������������������������������_������
���� �����%4�%%�����X�����CAP�BOXES�������������������������������������_������
���� �����%4�%%�����X�����CAP�BOXES�������������������������������������_������

����� �����%4�%%������X�����CAP�BOXES�������������������������������������_�CALL
"LL�PRICES�INCLUDE�7"5��FREE�LABELS�
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%4�%%�������$AP�1OSSO�#OX���������������������������������������� _�����
%4�%%�������$AP�1OSSO�#OX���������������������������������������� _�����
%4�%%�������$AP�1OSSO�#OX���������������������������������������� _�����
%4�%%�����X�����$AP�1OSSO�#OXES���������������������������� _������
%4�%%�����X�����$AP�1OSSO�#OXES���������������������������� _������
%4�%%�����X�����$AP�1OSSO�#OXES���������������������������� _������
%4�%%�����X�����$AP�1OSSO�#OXES���������������������������� _������

"LL�PRICES�INCLUDE�7"5��FREE�LABELS���FREE�DELIVERY�
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���k����$AP�#ANX�-OCKABLE�#OX��������������������������������������������
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#3"/%&% $0.1"5*#-& #3"/%&%
$ITIZEN����% _���� _���� /�"
$ITIZEN�4WIFT�� _���� _���� _�����
$ITIZEN�4WIFT������&���� _���� _���� _�����
1ANASONIC����� _���� _���� /�"
4TAR�-$��� _���� _���� _����
4TAR�-$��� _���� _���� /�"
4TAR�-$��� _���� _���� _�����
4TAR�-$�������� _���� _���� /�"
4TAR�-$������ _���� _���� _�����
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4AME�DAY�DESPATCH�FOR�DEBIT�OR�CREDIT�CARD�ORDERS�PLACED� BEFORE��PM�SUBJECT�TO�AVAILABILITY��"LTERNATIVELY�SEND�CHEQUE
� POSTAL�ORDER
�
BANKERS�DRAFT�OR�OFFICIAL�ORDER� 	1-$S
�&DUCATION�ANA�(OVERNMENT�BODIES�ONLY
� TO��%EPT��"4
�)OBBYTE�$OMPUTER�$ENTRE
� �� �.ARKET�1LACE
�
4T��"LBANS
� )ERTS�"-�� �%(��1LEASE�ALLOW���WORKING�DAYS�FOR� CHEQUE�CLEARANCE��4UBJECT�TO�AVAILABILITY
�DESPATCH�IS�NORMALLY� WITHIN� ���
HOURS�OF�RECEIPT�OF�CLEARED�PAYMENT��1RICES�ORE�CORRECT� O F�TIME�OF�GOING�TO�PRESS
�HOWEVER
�WE�ARE�SOMETIMES�FORCED�TO�CHANGE�THEM
�
EITHER�UP�OR�DOWN��1LEASE�CHECK�BEFORE�ORDERING��"DDITIONAL�SERVICES�AND�DIFFERENT�PACKCGES�MAY�BE�OFFERED� IN�OUR�SHOWROOMS
�AND�PRICES�
MAY�VARY�FROM�.OIL�0RDER�PRICES�� 1ERSONAL�CALIERS�ARE�OSKED�TO�QUOTE�THIS�AD�TO�ENSURE�.OIL�0RDER�PACKAGES�ORE�OFFERED�

% & - * 7 & 3 : � $ ) " 3 ( & 4 � � 6, �. " */ *" / % � */ 0 * � ) *( ) -"/ %4 

4MALL�CONSUMABLES� �
� %ESPATCHED�BY�POST
�PLEASE�CHECK
SOFTWARE�ITEMS� CHORGES�WHEN�ORDERING
0THER�ITEMS
� EXCEPT�LOSERS� /EXT�DOY�COURIER�SERVICE
� _�� �PER�BOX
0FFSHORE�AND�)IGHLANDS� 1LEASE�ENQUIRE�
*/�"%%*5*0/�8&�0''&3�5)&� '0--08*/(�&913&44�4&37*$&4�
4ATURDCY�DELIVERIES� /ORMAL� ROTE�PLUS�_���
"M�NEXT�DAY� /ORMAL� ROTE�PLUS�_�
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* F �YOUjRE�FEELING�REALLY�ADVENTUROUS
�HAVE�A�GO�AT�
W RITING�A�FULLY�FEATURED�".04�*NTERFACE�FILE �REQUESTER��
8E�VE�PROVIDED�THE�BASICS�FOR�YOU�TO�WORK�FROM
�BUT�WE�
HAVENjT �DONE�EVERYTHING�FOR�YOU�

BNMSHMTDC�EQNL�O@FD���

$OMMODOREjS�OWN�"4-�REQUESTER�OR�
EVEN�".04jS�SOMETIMES�QUIRKY�
REQUESTER�

3IGHT
� NOW� LETjS�GET�STUCK� INTO�
THE�SERIOUS� BUSINESS�OF�CODING�OUR�
REQUESTER�� #ECAUSE�OUR�FILE� REQUESTER�
WILL� BE�HANDLED�ALMOST�COMPLETELY�BY�
".04jS� *NTERFACE� LANGUAGE
� LETjS�
START�BY�CODING�OUR�THREE�GADGETS� INTO�
AN� *NTERFACE�PROGRAM��"ND
� AS�THEY�
SAY�ON�#LUE�1ETER
� HERE�S�ONE� *

PREPARED�EARLIER���� -ISTING���
"S�YOU�CAN�SEE�FROM�OUR�

*NTERFACE�PROGRAM� IN� -ISTING��
� IT�
STARTS�BY�OFFSETTING�THE�POSITIONS�OF�
ALL�GADGETS�BY�? = � PIXELS�ALONG�THE�
HORIZONTAL� USING�THE� *NTERFACE� k #"SEl�
COMMAND��8E�HAVEN�T�REALLY�COVERED�
THIS�COMMAND� IN�ANY�GREAT�DETAIL�
BEFORE
� BUT� IT�S�A� PRETTY�SIMPLE�
INSTRUCTION�� -IKE�ALL� DRAWING�
OPERATIONS
� IT�POSITIONS�GADGETS�
ACCORDING�TO�AN�ORIGIN� RELATIVE�TO� PIXEL�
POSITION�= += �WITHIN�THE�CURRENT�
SCREEN�� 6SING�THE�#"SE� INSTRUCTION
�
HOWEVER
�YOU� CAN� REPOSITION�THIS�
ORIGIN
� ALLOWING�YOU�TO�MOVE�A�WHOLE�
SERIES�OF�GADGETS� IN� ONE�OPERATION

WITHOUT�HAVING�TO�MANUALLY�
RECALCULATE�THE� POSITION�OF�EACH�
YOURSELF�

/EXT
� OUR� *NTERFACE�PROGRAM�
CREATES�AN�"CTIVE-IST�THAT� IS�CAPABLE�
OF�HOLDING�A�MAXIMUM�OF����DIFFERENT�
ENTRIES��0KAY
� SO�MOST�FILE�
REQUESTERS� HANDLE�CONSIDERABLY�MORE�
THAN�THIS
� BUT����WILL� SERVE�AS�A�NICE�
EASY�TO�MANAGE�FIGURE� IN�THE�
MEANTIME��:OU�CAN� INCREASE�THIS�
YOURSELF�IF�YOU� SO�WISH�� �JUST�CHECK�
OUT� LAST�MONTHjS� ISSUE�FOR�A�DETAILED�

DESCRIPTION� OF�THE�
"CTIVE-IST
COMMANDjS�COMPLEX�
PARAMETER�FORMAT�
	*F�YOU�MISSED�THAT�
ISSUE
�TURN�TO�PAGE�
����FOR�THE�"MIGA�
4HOPPER�BACK�
ISSUES�SERVICE�


5HE�MOST�
INTERESTING�PART�OF�
THE�"CTIVE-IST�

COMMAND
� THOUGH
� IS�THE� <OPTIONS>�
PARAMETER�ON�THE�NEXT� LINE��"S�YOU�
KNOW
�MOST� *NTERFACE�COMMANDS�
OFFER�AN� <OPTIONS>� PARAMETER�WHICH� IS�
ESSENTIALLY�A�SECTION�OF�EMBEDDED�
CODE�THAT� IS�EXECUTED�EVERY�TIME�THE�
GADGET�IS�SELECTED�� �IN�THE�CASE�OF�
OUR�"CTIVE-IST
� THE� <OPTIONS>�CODE�WILL�
BE�EXECUTED�EVERY�TIME�THE�USER�
CLICKS�ON�AN�ENTRY�� *N� THIS� PARTICULAR�
CASE
�WE�NEED�OUR�"CTIVE-IST�TO�
AUTOMATICALLY�TRANSFER�THE�ENTRY�THAT�
THE� USER�CLICKS�ON�TO�THE�STRING�
GADGET��8E�COULD� HAVE�DONE�THIS�
OURSELVES�BY�HAVING�A�SECTION�OF�
CODE�WITHIN�THE�MAIN� PROGRAM�THAT�
MONITORED�WHEN�THE�USER�CLICKED�ON

AN�"CTIVE-IST�ENTRY�
8E�WOULD�THEN�
TRANSFER�THE�
APPROPRIATE� ITEM�
FROM�THE�"CTIVE-IST�
ARRAY�	A����ELEMENT�
DIMENSION�ARRAY�
CONTAINING�THE�
DIRECTORY� LISTING
� INTO�
THE�STRING�GADGET�
USING�THE� k %IALOG�
6PDATEl� COMMAND�
8E�CAN
� HOWEVER
�
AUTOMATE�THIS�
PROCESS�COMPLETELY�
USING�THE�SECTION� OF�
*NTERFACE�CODE� IN�THE�
BOX�TO�THE� LEFT�

8HAT� IT�DOES� IS�TO�USE�THE�
;ONE$HANGE�COMMAND�TO�COPY�THE�
ELEMENT�THAT�THE�USER�SELECTED�
DIRECTLY�TO�THE�STRING�GADGET�BY�
PLUCKING�IT�DIRECTLY�FROM�MEMORY��
	%ONjT�FORGET�THAT�THE�07"�VARIABLE�
SIMPLY�CONTAINS�AN�ADDRESS�THAT�
POINTS�TO�THE� POSITION� IN�MEMORY�
WHERE�THE�"CTIVE-IST�ARRAY�CAN�BE�
FOUND�
�5HE�ELEMENT�THAT�WEjRE�
INTERESTED� IN� IS� PIN�POINTED�BY�THE�
;ONE1OSITION�COMMAND
� AND�THIS�
HOLDS�THE� NUMBER�OF�THE�"CTIVE-IST�
ENTRY�THAT�THE� USER�CLICKED�ON��$LEVER�
STUFF
� EH�

4-*11&3:�74-*%&
5HE�74*IDE�COMMAND� IS�THEN� USED�TO�
CREATE� A� PRETTY�BOG�STANDARD�SCROLL�
GADGET�THAT�RUNS�DOWN�THE� RIGHT�HAND�
SIDE�OF�OUR�"CTIVE-IST�� *T�CONTAINS�A�
HANDLE� 	THE�BIT�THAT�YOU�DRAG�WITH�
YOUR�MOUSE�POINTER
�OFFERING�FIVE�
DIFFERENT�POSITIONS�WITH�A�MAXIMUM

VALUE� RANGE�OF���TO���� 	DONjT�FORGET�
THAT�OUR�FILE� REQUESTER�ONLY�DISPLAYS�
���ENTRIES�� �REMEMBER�TO�CHANGE�
THIS�TOO� IF�YOU�DECIDE�TO�EXPAND�YOUR�
FILE� REQUESTER�
��0NCE�AGAIN
� AN�
<OPTIONS>� PARAMETER�IS� ADDED�TO�
ENABLE�THE�SCROLL�GADGET�TO� INFORM�
THE�"CTIVE-IST�WHENEVER�THE�USER�
DRAGS�THE�SCROLL�GADGET�UP�OR�DOWN
�
THUS� AUTOMATICALLY�SCROLLING�THE�
"CTIVE-IST�S�CONTENTS�UP�OR�DOWN�

'INALLY
�WE�HAVE�ANOTHER�
COMMAND�THAT�WE�HAVENjT �COVERED�
BEFORE�� �&%IT��"S� ITS� NAME�SUGGESTS
�
THE�&%IT�COMMAND�CREATES�A�STRING�
GADGET�� �OR�A� k5EXT�&DIT�;ONEl 
� AS�
".04�PREFERS�TO�CALL�THEM��4EE�THE�
SEPARATE�BOXOUT�ON�THIS� PAGE�FOR�A�
DETAILED�DESCRIPTION�OF�THIS�
COMMAND��"NYWAY
� LETjS�MOVE�ON�BY�
TAKING�A� LOOK�AT�THE�SECTION�OF�CODE�
THAT�DOES�THE� HARD�WORK�OF�HANDLING�
THE�WORKINGS�OF�THE�FILE� REQUESTER�
	-ISTING��
�
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� EH �'UNNY�OLD�WORLD
� INNIT �8OULD�YOU�BELIEVE�
IT �8HOjD�HAVE�THOUGHT���� 	(ET�ON�WITH�IT�� �ED�
�
-ITTLE�MORE�THAN�A�COUPLE�OF�WEEKS�AGO
� *�WAS�
STRUCK�DOWN�BY�THE�SORT�OF�GLOOMY�FEELING�USUALLY�
RESERVED�FOR�VISITS�FROM� RELATIVES�� *T�ALL�STARTED�
WHEN� *�WAS�CHATTING�TO�A�CERTAIN�WELL�KNOWN�".04�
PERSONALITY�� �LETjS�CALL� HIM�.R�9�� 	/AMES�HAVE�
BEEN� CHANGED�TO�AVOID�EMBARRASSING�THE�GUILTY�
�
)E�SAID� HE�HAD�HEARD�THAT�&UROPRESS�WERE�
PLANNING�TO� PULL�THE�PLUG�ON�".04�NOW�THAT�WORK�
HAD�STARTED�	OR�WAS�DUE�TO�START
�ON�1$04
�THE�1$�
VERSION�OF�".04�

&VEN� SOFTWARE�THAT�&UROPRESS�HAD�ALREADY�
PLANNED�TO� RELEASE
� .R�9�HAD�HEARD
�WAS�
SUPPOSEDLY�EITHER�UP�FOR�THE�CHOP�OR�WOULD� BE�
HACKED�TOGETHER�JUST�ENOUGH�TO�MAKE� IT�SALEABLE��
"MONG�THE�PACKAGES�MENTIONED�WAS�THE�".04�
1ROFESSIONAL�$OMPILER
�WHICH�MY�SOURCE�CLAIMED�
WOULD� NO� LONGER�UNDERGO�THE�SORT�OF�RIGOROUS�
REDESIGN�THAT�&UROPRESS�HAD� PROMISED�

*NSTEAD
�THE�COMPILER�WOULD� SIMPLY�BE�AN�
EXTENDED�VERSION�OF�THE�EXISTING�".04������
COMPILER��"S�FOR�THE�".04�1RO�"("�EXTENSION�� �
WELL
� SO�CONVINCED�WAS�.R�9�THAT�THIS�WOULD� BE�
KILLED�OFF�THAT�HE�HAD�ACTUALLY�ALREADY�STARTED�WORK�
ON� HIS�OWN�"("�EXTENSION�

R� ���� .
�� � � H ��� f� QfX � �f �f �Sf� � l� ZF� @ H H @ �@S� ???\ �T T G �g
�G P

5HE�NEW�".04�1RO�$OMPILER�W ILL�PRODUCE�
COMPILED�CODE�THA T�RUNS�CONSIDERABLY�FASTER�THAN�
THE�CURRENT�".04������COMPILER�

:OU�CAN� IMAGINE�HOW�*� FELT�WHEN� *� PICKED� UP�
THE�PHONE�TO�&UROPRESS�TO�CHECK�THE�STORY�� *�
WASNjT �REALLY�EXPECTING�THEM�TO�COME�TOTALLY�CLEAN�
IF�*� HAD� RUMBLED�THEIR� LITTLE�GAME
� BUT� *�WAS�
EXPECTING�SOME�SORT�OF�EVASIVE
� NON�COMMITTAL�
ANSWER��5O�MY�UTTER�SURPRISE
� &UROPRESS� NOT�ONLY�
PUT�MY�MIND�TO�REST
� BUT�TUCKED� IT�IN� AND� READ� IT�A�
BEDTIME�STORY�BY�REVEALING�FULL� UNADULTERATED�
DETAILS�OF�BOTH�THE�".04�1RO�$OMPILER�AND�� �WAIT�
FOR�IT�� �".04�1ROFESSIONAL� ����

130�$0.1*-&3�-"5&45
$ONTRARY�TO�RECENT�RUMOURS
� &UROPRESS�ARE�SOON�TO�
RELEASE�THE� LONG�AWAITED�".04�1ROFESSIONAL�
$OMPILER�� "LTHOUGH�THE�PACKAGE�WAS�ORIGINALLY�
PENCILLED� IN� FOR�A�'EBRUARY�LAUNCH
� &UROPRESS�ARE�
NOW�AIMING�FOR�A� LAUNCH�DATE�OF����+UNE��"NYWAY
�
HEREjS�ALL�THOSE�JUICY�COMPILER�TYPE�DETAILS�YOUjVE�
BEEN�EAGERLY�AWAITING�

n� $OMPILES�&ASY�".04
�".04������AND�".04�
1ROFESSIONAL� SOURCE�CODE�� �INCLUDING�".04�1ROjS
q� I�� @@@@@
-)(------)� b-��2--3-(�-"02(2(()
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-OOK�OUT�FOR�THE�".04�1ROFESSIONAL�$OMPILER�AND�
".04�1RO�����ON�THE���TH�O F�+UNE�
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*� KNOW�WHAT�YOUjRE�THINKING�� �
WHAT�ON�EARTH�DOES� IT�DO �8ELL
� THE�
FILE�REQUESTER�CODE� LOOKS�MORE�
COMPLEX�THAN� IT�ACTUALLY�IS�� .OST�OF�
THE�CODE� IS�THERE�TO�HELP�THE�FILE�
REQUESTER�GET�AROUND�THE� LIMITATIONS�
OF�".04jS� k %IR�'IRST�l�COMMAND
�
THE� INSTRUCTION�THAT�IS�USED�TO� READ� IN�
THE�DIRECTORY�LISTING�� -ET�S�MAKE�OUR�
".04�CODE�SOMEWHAT�MORE�
READABLE� BY�CONVERTING�IT� INTO�PSEUDOd
CODE
� AS� IN�THE�BOX�ABOVE�

"S�YOU�CAN�SEE
� THE�FILE�REQUESTER�
CODE�SUDDENLY�BECOMES�SO�MUCH�
MORE� READABLE�ONCE� IT�HAS�BEEN�
TRANSLATED�TO� PSEUDO�CODE�� -OOKING�
THROUGH�OUR�CODE
�YOU�MAY�NOTICE�
THAT�THERE�ARE�SOME� LIMITATIONS�WITH

THE�REQUESTER��
"LTHOUGH�THE�
"CTIVE-IST�
WORKS�EXACTLY�
THE�SAME�AS�
ANY�OTHER�FILE�
REQUESTER�THAT�
YOU�MAY�HAVE�
USED� 	EVEN�
DOUBLE�CLICKING�
ON�AN
"CTIVE-IST�ENTRY�
WORKS�

�THE�
STRING�GADGET�
HANDLING� IS�
SOMEWHAT�
WEAK��"T�THE�
MOMENT
� OUR�
FILE� REQUESTER�
DOES�NOTHING�
MORE�THAN�TREAT�
THE�STRING�
GADGET�AS�THE�
MEANS�FOR�

ENTERING�A�NEW�PATHNAME�FOR�THE�FILE�
REQUESTER�TO� READ�� #UT�WHAT�HAPPENS�
IF�THE� USER�WANTS�TO�GO�BACK�TO�A�
PARENT�DIRECTORY �8ELL
�THE�SIMPLE�
ANSWER�TO�THIS� IS�THAT�YOU�CANjT�
UNLESS�YOU�ENTER�THE�ENTIRE�
PATHNAME�FOR�THE�DIRECTORY�YOU�WANT�
TO�ACCESS�

"LSO
�THE�STRING�GADGET�HANDLING�
CODE�DOES�NOT�DISTINGUISH�BETWEEN�
FILENAMES�AND�PATHNAMES�� &VEN� IF�
YOU�DECIDED�TO�ENTER�THE�FILENAME�OF�
THE�FILE�THAT�YOU�WISHED�TO�SELECT�
INSTEAD�OF�CLICKING�ON� IT
� THE�FILE�
REQUESTER�WOULD�AUTOMATICALLY�
ASSUME�THAT�YOUjVE�ENTERED�A�
PATHNAME��8HEN�THE� FILE� REQUESTER�
THEN�TRIES�TO� REREAD�THE�DIRECTORY
�THE

2DOD@S�
$)!'�$H@KNF	K
�
)E�$)!'N/

%KRD

FILE� REQUESTER�WILL�
CRASH�

"LTHOUGH�THE�
FOUNDATIONS�OF�A�
VERY�WORKABLE�FILE�
REQUESTER�ARE�
UNDOUBTEDLY�THERE
�
THEREjS�OBVIOUSLY�
PLENTY�OF�ROOM�FOR�
IMPROVEMENT�WITH�
OUR�FILE� REQUESTER�
*jM�AFRAID�THAT� *jM�
NOT�GOING�TO�DO�THE�
REST�FOR�YOU
� THOUGH�
� TH A T �S �YOUR�JOB�
5RY�EXTENDING�THE�
FILE� REQUESTER�BY�
ENHANCING�THE�
STRING�GADGET�
CONTROL� CODE
� AND�
YOU�COULD� EVEN�ADD�
A�COUPLE�OF�DEVICE�
BUTTONS�THAT�ENABLE�
THE� USER�TO�SELECT�
ANY�ONE�OF�THE�
MORE�COMMON�
DEVICES� 	3".�
�
DF0�
�DH0��AND�SO�
ON
�WITHOUT�HAVING�
TO�ENTER�THE�
PATHNAME�
MANUALLY��5ALKING�
OF�THE�PATHNAME
�
YOU�COULD�EVEN� SPLIT�THE�FILENAME� INTO�
TWO�SEPARATE�EDIT�ZONES�� �ONE�FOR�THE�
PATHNAME� AND�ONE�FOR�THE�FILENAME��
8HATjS�MORE
� THE�FILE� REQUESTER�CODE�
GIVEN�HERE�ALREADY�HAS�THE�FACILITY�TO�
HANDLE�WILDCARDS
� SO�YOU�MAY�WANT�TO�
ADD�AN�EDIT�ZONE�THAT�WOULD�ENABLE�
THE�USER�TO�CONTROL�WHAT�FILES�ARE�
READ� IN����(IVE� IT�A�GO�AND�SEE�WHAT
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YOU�CAN�
ACHIEVE�

4063$&�
$0%&
$OMPLETE�SOURCE�
CODE�FOR�OUR�".04�FILE� REQUESTER�CAN�
BE�FOUND�ON�THIS�MONTHjS�"MIGA�
4HOPPER�COVER�DISK�� $%

,��&&3�/*�1#."��')-
����PLUS�EXTRA�COMMANDS��$OMPILED� PROGRAMS�
CAN�BE�RUN�FROM�WITHIN�".04�OR�SEPARATELY�FROM�
THE�$-*� OR�8ORKBENCH�

n� :OU�DON�T�EVEN�NEED�".04�1ROFESSIONAL�TO�USE�
THE�".04�1RO�$OMPILER��:EP
�YOU�CAN�NOW�WRITE�
YOUR�".04�CODE�USING�YOUR�FAVOURITE�"4$**�TEXT�
EDITOR� 	&D8ORD
�FOR�EXAMPLE�� � IT�WAS�YOURS�AS�PART�
OF�THE�"MIGA�4HOPPER�4HAREWARE�$OLLECTION�
VOLUME��
�WITH��4���
� AND�THEN�COMPILE� IT�DIRECTLY�
WITHOUT�EVER�HAVING�TO� LOAD�UP�".04�1ROFESSIONAL��
5HIS�ENABLES�YOU�TO�CREATE�A�DEVELOPMENT�
ENVIRONMENT�SIMILAR�TO�$�BY�RUNNING�BOTH�THE�EDITOR�
AND�COMPILER�FROM�THE�4HELL�

n� 0PTIMISATION�OF�THE�COMPILER�S� INTERNAL�
EXPRESSION�EVALUATOR�MAKES�COMPILED�CODE�EVEN�
FASTER��"CCORDING�TO�&UROPRESS
� CODE�COMPILED�WITH�
THE�".04�1RO�$OMPILER�WILL� ACTUALLY�RUN�FASTER�
THAN�CODE�COMPILED� USING�THE�STANDARD�".04�
�����COMPILER�� /OW�THATjS�FAST�

n� 4MALLER�COMPILED�PROGRAMS�� /OT�ONLY�WILL�THE�
COMPILER�AUTOMATICALLY�SQUASH�COMPILED� PROGRAMS
BY�UP�TO����
�BUT�COMPILED� PROGRAMS�CAN�ALSO�BE
MADE�TO�USE�A�SPECIAL�".04� LIBRARY�FILE�HELD� IN

YOUR�8ORKBENCH�6#4�DIRECTORY��5HIS� LIBRARY�WILL�
ENABLE�YOU�TO�PRODUCE�COMPILED�CODE�OF�ONLY�A�FEW�
KILOBYTES� IN� SIZE�

n� /OT�ONLY�WILL�THE�".04�1RO�$OMPILER�BE�
POWERFUL
� BUT�ALSO�VERY�EASY�TO� USE�� &UROPRESS�SAY�
IT�USES�SOME�MORE� UP�TO�DATE� AND�PROFESSIONAL��
LOOKING�GRAPHICS�AND�OFFERS�A�FAR�MORE� INTUITIVE�
FRONT�END�THAT�IS�A�DODDLE�TO�USE��8HATjS�MORE
�THE�
PRESS�OF�A�SINGLE� KEY�FROM�WITHIN�".04�
1ROFESSIONAL� IS� AIL�THAT� IS� NEEDED�TO�START�THE�
COMPILATION� PROCESS�� �THE�COMPILER�WILL� THEN�
COMPILE�THE�CURRENT�PROGRAM�AND�PLACE� IT� INTO�A�
NEW�WINDOW��$LEVER�STUFF
�EH�

130�61(3"%&�400/
5HATjS�NOT�ALL�THE�NEWS
� THOUGH�� �NOT�BY�A� LONG�
CHALK�� &UROPRESS�ALSO� REVEALED�THAT�$OMPILER�
PURCHASERS�WILL� ALSO�BE�GIVEN�AN�EXTRA�DISK�
CONTAINING�".04�1ROFESSIONAL�VERSION� ����� #EFORE�
YOU�HOP�OUT�OF�YOUR�SEAT�IN�EXCITEMENT
�THOUGH
� IT�
SHOULD�BE� SAID�THAT�VERSION�? -= � ISNjT�AS� RADICAL� AS�
ITS� RATHER�GLORIOUS�NAME� IMPLIES�

8HAT� IT�DOES�OFFER�IS�FULL� SUPPORT�FOR�THE�"("�
CHIPSET�INTRODUCED�WITH�THE� LAUNCH�OF�THE�"MIGA�
"�����AND�"������"CCORDING�TO�3ICHARD�7ANNER


PROJECT�MANAGER�AT�&UROPRESS
�".04�1ROFESSIONAL
����WILL�ENABLE�"�����AND�"�����OWNERS�TO�TAKE�
FULL�ADVANTAGE�OF�THE�"("�CHIPSETjS�EXTENDED�
PALETTE�� 	%ON�T�FORGET�THAT�"("�OFFERS�A�FULL� ���BIT�
PALETTE�� �THATjS� �����MILLION�COLOURS�� �AND�NEW�
����COLOUR�AND�)".D �SCREEN�MODES�
�"LTHOUGH�
3ICHARD�COULD�NOT�CONFIRM�WHETHER�THE�UPGRADE�
SUPPORTED�)".D 
� HE�ASSURED�ME�THAT�IT�WOULD�
MOST�CERTAINLY�ALLOW�".04�PROGRAMMERS�TO�OPEN�
AND�USE�����COLOUR�SCREENS�

&VEN�WITHOUT�)".D �SUPPORT
�".04�
1ROFESSIONAL� ����AND�THE�".04�1RO�$OMPILER�LOOK�
VERY�ATTRACTIVE��$ONTACT�&UROPRESS�ON������
�������FOR�MORE� INFORMATION�AND�WATCH�FOR�THE�
FULL� ROAD�TESTS� IN�"MIGA�4HOPPER�SOON��:OU�CAN�BE�
SURE�WEjLL� BE�BUTTERING�UP�&UROPRESS�TO�GET�HOLD�OF�
A� REVIEW�COPY�AS�SOON� AS� IT jS�FINISHED�

50.&�#00�#00
0OPS�� *T� LOOKS� LIKE� *� MADE�BIT�OF�A�BOO�BOO�WHEN� *�
RECENTLY�TOLD�YOU�THAT�4HADOW�4OFTWARE�S�50.&�
EXTENSION�WORKS�WITH�".04�1ROFESSIONAL�
"CCORDING�TO�"ARON� 'OTHERGILL
� AUTHOR�OF�50.&�AND�
JUST�ABOUT�EVERYTHING�ELSE�FROM�4HADOW
�50.&�STILL�
DOESNjT �WORK�WITH�".04�1ROFESSIONAL��0H�WELL
�WE�
ALL�MAKE�MISTAKES�OCCASIONALLY���

�*&$��0%,--"/�[ �&002"�	��^ �'2)6� ����� ' H
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& N�KEEPING�WITH�THE�
k UPGRADINGl�THEME�OF�THIS�
ISSUE�OF�"MIGA�4HOPPER
� I T jS�
TIME�TO�UPGRADE�OUR�$�

COMPILER�FROM�/ORTH$�TO�%*$&��%*$&�
IS�.ATT�%ILLONjS� *NTEGRATED�$�
&NVIRONMENT��8HY�ARE�WE�DOING�
THIS �5HE�BOTTOM� LINE� IS�THAT�WE�RE�
GOING�TO�BE�ATTEMPTING�SOME�PRETTY�
HIGH�POWERED�STUFF
�AND�%*$&�IS�
SIMPLY�THE�BEST�COMPILER�FOR�THE�JOB��
*T� IS�ALSO�COMPATIBLE�WITH�THE�LATEST�
VERSION�OF�$
� THE�"/4*�STANDARD��
6NFORTUNATELY�IT�IS�FAR�TOO�BIG�FOR�US�
TO�GIVE�IT�TO�YOU�ON�A�COVER�DISK
� BUT�
IT� IS�AVAILABLE�FROM�1%�LIBRARIES�	SEE�
THE�DIRECTORY�ON�PAGE����

�SO�YOU�
SHOULD�BE�ABLE�TO�GET�HOLD�OF�IT�
EASILY�AND�CHEAPLY�

5HIS�MONTHjS�$�PROGRAMMING�
COLUMN�WILL� THEREFORE�BE�DEDICATED�TO�
GETTING�YOU� SET�UP�AND�WORKING�WITH�
THE� %*$&�$�COMPILER�� *N�FUTURE�WE�LL�
FEATURE�FULLY�%*$&�COMPATIBLE�CODE��
%*$&�CODE�WILL�WORK�WITH� LITTLE�OR�NO

ALTERATIONS�WITH�THE�
4"4�$�COMPILER��8E�LL� BE�TESTING�OUR�
PROGRAMS�ON�BOTH�PACKAGES
� AND�
WEj LL� SPECIFY�ANY�CHANGES�YOU�MIGHT�
NEED�TO�MAKE�TO�GET�THE�PROGRAMS�
WORKING�ON�THE�4"4�COMPILER�

*/45"--"5*0/
5HE�FIRST�HURDLE� IS�TO�GET�%*$&�SET�UP��
*T� IS�SUPPLIED�AS�A�SINGLE�ARCHIVE�OF�
ABOUT����,� IN�SIZE��5HIS� UN�ARCHIVES�
TO�ABOUT����.B�� *F�YOUjRE�A�HARD�DISK�
USER
�THIS� IS�GOING�TO�BE� REALLY�EASY
�
SO�SKIP�THE�NEXT�BIT�AND�GO�TO�
k *NSTALLING�FOR�HARD�DISK�USERSl �� *F�YOU�
TALK�TO�THE�SUPPLYING�1%� LIBRARY�NICELY�
ENOUGH
�THEY�MAY�BE�ABLE�TO�SUPPLY�
%*$&�ALREADY�UN�ARCHIVED�ON�TO�TWO�
FLOPPIES�� *F�YOU�HAVE�MORE�THAN�
���.B�OF�3".
� YOU�CAN�UN�ARCHIVE�
%*$&�USING�POPULAR�UTILITIES�SUCH� AS�
-H"�TO�YOUR�3".�DISK�� 'ORTUNATELY
�
THERE�S� A�GREAT�DEAL� OF�THIS� ARCHIVE�
THAT�YOU�WONjT �ULTIMATELY�NEED�

'ORMAT�TWO�FLOPPY�DISKS
� AND�CALL

THEM�%ICELNCS�AND�%ICE&XEC��/OW
MAKE�A�COPY�OF�YOUR�8ORKBENCH�DISK
�
AND�CALL�THAT�%ICE#OOT�	AS�DISTINCT�
FROM�%AS�#OOT
�WHICH�WAS�A�CRACKING�
FILM�WITH�NOTHING� IN� IT�ABOUT�$�
PROGRAMMING
�� 'ROM�THE�%*$&�
ARCHIVE
�YOUjLL� NEED�TO�PUT�THE�
FOLLOWING�DRAWERS�ONTO�%ICELNCS�

n� INCLUDE
n� DLIB

*F�YOU�HAVE� PURCHASED�THE� INCLUDES�
FROM�$OMMODORE
�THEN�YOU�CAN�COPY�
THEM�DIRECTLY�INTO�THE� INCLUDE�DRAWER
�
SUPERSEDING�ANY�FILES�SUPPLIED�WITH�
%*$&�

$OPY�THE�FOLLOWING�DRAWERS�FROM�
THE�%*$&�ARCHIVE�ONTO�THE�%ICE&XEC�
DISK�

5HIS�MIGHT� LEAVE�SOME�BITS�AND�
PIECES
� BUT�DONjT�WORRY�ABOUT�THIS��
5HE�DOC�DRAWER�CONTAINS� LOTS�OF�
USEFUL� DOCUMENTATION
� AND� IS�WELL�
WORTH� LOOKING�AT�IF�YOU�HAVE�A�
PROBLEM�

5HATjS�THE� HARD�BIT�DONE�� /OW�
YOU�LL� HAVE�TO�SET�UP�SOME�ASSIGNS�
AND�PATHS��5HIS� INVOLVES�EDITING�
EITHER�YOUR�USER�STARTUP�FILE� 	FOR�
8ORKBENCH���OR�HIGHER�USERS
�OR�THE�
STARTUP�SEQUENCE�	FOR�����USERS
��
$ONSULT�YOUR�MANUALS�FOR�MORE�
INFORMATION�ON�HOW�TO� ACTUALLY�DO�
THIS��5HE�PROCEDURE�FOR�THIS� IS�
DESCRIBED� IN�THE�FILE� k3&"%.&l�WHICH�
IS�SUPPLIED�WITH�THE� %*$&�ARCHIVE�

*/45"--*/(�'03�
)"3%�%*4,�64&34
5HIS� IS�GOING�TO�BE�A�BREEZE�� 'IND�A�
NICE�PLACE�TO�PUT�%*$&
� AND�CREATE�A�
DRAWER�CALLED�%ICE�� /OW�UN�ARCHIVE�
THE�ENTIRE�%*$&�ARCHIVE�TO�THIS�
DRAWER��5HAT�S� IT��:OUjRE�NOW�READY�TO�
SET�UP�THE� ASSIGNS�AND�A� PATH�� )OW

TO�DO�THIS� IS�DESCRIBED� IN�THE�FILE�
k 3&"%.&l�WHICH� IS� IN�THE� ARCHIVE�

)"7*/(�4&5�*5�"--�61
0KAY
�YOUjVE�GOT�THROUGH�THE� PROCESS�
OF�SETTING�THIS� UP�AND�YOU�THINK�
YOUjRE� READY�TO�GO��8E�D� BETTER�WRITE�
A�QUICK�PROGRAM�TO�CHECK�HOW�WEjRE�
GETTING�ON�THEN��8ELL
� NO�FIRST�
PROGRAM�COULD� BE�ANYTHING�OTHER�THAN�
kHELLOl ��4O�HERE�WE�GO�� 6SE�YOUR�
FAVOURITE�EDITOR�	OR�THE�%.&�EDITOR�
SUPPLIED�WITH� %*$&�� �DOCUMENTATION�
ON� HOW�TO�USE� IT� IS�SUPPLIED� IN�THE�
DOCUMENTATION�DRAWER
�TO�CREATE� A�
FILE� IN�THE�3".�DISK�CALLED� HELLO�C��
5YPE� IN�THE�FOLLOWING�

���/TQ�EHQRS�$)#%�OQNFQ@L����
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/OW�TYPE� IN�THE�FOLLOWING�LINE�EXACTLY�
AS� IT�APPEARS�FROM�THE�4HELL�

CBB�Q@L�GDKKN�B� �N�Q@L�GDKKN

"FTER�A�SHORT�DELAY�	A�FEW�SECONDS�FOR�
AN�"�����USER�WITH�A�HARD�DISK
�
MAYBE�A�MINUTE� IF�YOU�RE� HAVING�TO�
WORK�FROM�A�FLOPPY�
�THE�DCC�
COMMAND�WILL� RETURN�� *F�YOUjVE�MADE�
ANY�MISTAKES
� %$$�WILL� POINT�THEM�
OUT�TO�YOU�� *F�YOU�RE�USING�A�FLOPPY��
BASED� SYSTEM�YOU�MIGHT�NEED�TO�BE�
THE�PROVERBIAL�DISK�JOCKEY�WITH�THE�
THREE�DISKS�� *F�ALL�GOES�WELL
� AND�
YOUjVE�MADE�NO�MISTAKES�SETTING�UP�
%*$&
� YOU�SHOULD� NOW�HAVE�A��,�
PROGRAM� IN�THE�3".�DISK�CALLED�HELLO��
5YPE� IN�THIS�FROM�THE�4HELL�

Q@L�GDKKN

8ITH� LUCK
�YOU�SHOULD�GET� k)ELLO�
WORLDl� ON�THE�SCREEN�� -ETjS�JUST�TRY�
SOMETHING�A� LITTLE�MORE�ADVANCED�TO�
GET�THE�FEEL� OF�IT�
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-AST�MONTH
� WE�EXPLAINED�HOW�PROGRAMMING�WAS�REALLY�NOT�JU S T�W RITING�CODE�
BUT�TH INKING�AND�PLANNING��0F�COURSE
�SOURCE�CODE�ISN jT �THE�END�O F�IT �EITHER���
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"RCHIVE� � �"N�ARCHIVE� IS�A�COLLECTION�
OF�FILES�ALL�JOINED�TOGETHER�INTO�ONE�
SINGLE�ONE�� *N�MOST�CASES
�THESE�
FILES�WILL� BE�COMPRESSED�AT�THE�
SAME�TIME�AS�CREATING�THE� ARCHIVE��
5HIS�ALLOWS�A�NUMBER�OF�RELATED�FILES�
TO�BE�SENT�AS�ONE�SMALLER�FILE�� %*$&
�
FOR�EXAMPLE
�TAKES�UP�EIGHT�
DRAWERS
� EACH�CONTAINING�SEVERAL�
FILES��5HE�WHOLE� LOT�ADDED�TOGETHER�
IS����.B
� BUT�SUPPLIED�AS�AN�
ARCHIVE� ITjS�ONLY�ONE�FILE�AND����,��
5HE�ARCHIVING�PROCESS�CAN�THEN�BE�
REVERSED� 	UN�ARCHIVING

� RECOVERING�
THE�ORIGINAL� FILES��5HE�MOST�COMMON�
ARCHIVING�PROGRAM�ON�THE�"MIGA� IS�
CALLED� -H"�

$OMPILER�� �5HIS�TURNS�THE�$�
PROGRAMS�YOU�WRITE� IN�YOUR�TEXT�
EDITOR�	THE�SOURCE�CODE
� INTO�AN�
OBJECT�FILE�WHICH�CONTAINS�MACHINE�
CODE� INSTRUCTIONS�THAT�YOUR�"MIGA�
CAN�EXECUTE��5HIS�THEN�MAY�NEED�TO�
GO�THROUGH�A�FURTHER�STAGE
� CALLED�
LINKING
� TO�TURN� IT�INTO� A�PROGRAM�THAT�
YOU� CAN� RUN�FROM�THE�4HELL�� 	4EE�
-INKER�
� %*$&�CAN�DO�THE� LINKING�
AUTOMATICALLY�FOR�YOU�

&DITOR�� �:OU�USE�AN�EDITOR�TO�WRITE�
YOUR�$�PROGRAMS�� %*$&�COMES�WITH�
ONE
�WRITTEN�BY�THE�AUTHOR�OF�%*$&
�
CALLED�%.&�� *NSTRUCTIONS�FOR�USING�
THIS�ARE�WITH�THE�%*$&�ARCHIVE��:OUR�
8ORKBENCH� DISKS�CAME�WITH� A� RATHER�
LESS� ADVANCED�EDITOR
� CALLED�&D��"�
VERY�CAPABLE�EDITOR�CALLED�&D8ORD�
WAS�YOURS�ON�THE�"MIGA�4HOPPER�
COVER�DISK�WITH� ISSUE����	ORDER�A�
COPY�ON�PAGE����� IF�YOU�MISSED� IT
��
0THER�EDITORS�WORTH�THINKING�ABOUT� IF�
YOUjRE� INTERESTED� IN�BUYING�A� REALLY�
GOOD�ONE�ARE�$YGNUS&%�
1ROFESSIONAL�AND� 5URBO5EXT�

-INKER�� �"�PROGRAM�WHICH�JOINS�
TOGETHER�THE�VARIOUS�SEGMENTS�OF�
CODE� PRODUCED�BY�A�COMPILER
� ALONG�
WITH� ANY�RELEVANT�LIBRARY�ROUTINES
�
AND�PRODUCES�A�FINISHED
� EXECUTABLE�
PROGRAM�THAT�YOU� CAN� RUN�FROM�THE�
4HELL�� 6NLIKE�SOME�COMPILERS
�WHICH�
NEED�A�SEPARATE� LINKER�PROGRAM
�
%*$&� IS�CAPABLE�OF�DOING�THE� LINKING�
AUTOMATICALLY�FOR�YOU�

4HAREWARE�� �4HAREWARE� IS�ALMOST��
FREE�SOFTWARE�� *T� IS�DISTRIBUTED� LIKE

1%�� �PUBLIC�DOMAIN�� �AND�WILL� ONLY�
COST�YOU�A�COUPLE�OF�POUNDS�TO�GET�
HOLD�OF
� USUALLY�FROM�THE�SAME�
SOURCES�AS�1%��5HE�DIFFERENCE�
BETWEEN� SHAREWARE�AND�PUBLIC�
DOMAIN� IS�THAT�IF�YOU� INTEND�TO�KEEP�
USING�SHAREWARE�PROGRAMS�YOUjRE�
EXPECTED�TO� REGISTER�THEM�BY�
SENDING�SOMETHING�TO�THE�AUTHOR
�
USUALLY�MONEY�AND�USUALLY�LESS�THAN�
A�COMPARABLE�COMMERCIAL� PROGRAM�
WOULD�COST�YOU�� /OT�ONLY�DOES�THIS�
MAKE�YOU� FEEL� INCREDIBLY�VIRTUOUS
�
BUT�IT�HELPS�ENTHUSE�THE�AUTHOR�OF�
THE�PROGRAM�YOUjVE�JUST�REGISTERED�
TO�CONTINUE�UPDATING�AND� IMPROVING�
IT
�WHICH� IS�GOOD�FOR�YOU��4O� LOOK�ON�
REGISTERING�SHAREWARE�PROGRAMS�AS�
AN� INSURANCE�POLICY�FOR�YOUR�FUTURE�
USE�OF�THEM
�OR�AS�A�KIND�OF�TRY��
BEFORE�YOU�BUY�SYSTEM�� *N�THE�CASE�
OF�%*$&
�THE� REGISTRATION� REPRESENTS�
SUPERB�VALUE�FOR�MONEY�� FOR�ONLY�
�64���YOU�GET�A�COMPLETE�WORKING�
$�COMPILER
� OF�NEAR�AS�IT�CAN�BE�TO�
COMMERCIAL�QUALITY
� THE� INCLUDES
�
LOADS�OF�UTILITIES�AND�OTHER�BITS�SENT�
DIRECT�TO�YOUR�HOME��:OU�DON�T�GET�
MUCH�FAIRER�THAN�THAT�
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5HIS�ONE
�WHEN�COMPILED�AND� RUN
�
SHOULD� SIMPLY�PRODUCE�THE����TIMES�
TABLE�UP�TO� ��X���

8ELL�DONE
�YOU�VE�GOT�A�WORKING�
%*$&�$�COMPILER�ENVIRONMENT�� 'URTHER�
INTRODUCTIONS�TO�%*$&�ARE�SUPPLIED�
WITH�THE�COMPILER�IN�THE�%0$�
DIRECTORY
� CALLED�#&(*//&3@3&"%.&��
�%0$�� *� STRONGLY�RECOMMEND�THAT�YOU�
READ�THIS�FILE�CLOSELY�BEFORE� REALLY�
GETTING�IN�TO� IT��:OU�MIGHT�ALSO� LIKE�TO�
GET�SOME�OF�OUR�EXAMPLES�FROM�
PREVIOUS�MONTHS�WORKING�USING�%*$&�
AS�PART�OF�YOUR�EXPERIMENTATION��5RY�
TO�GET�YOURSELF�AS�FAMILIAR�AS�YOU�CAN�
WITH�THE� %*$&�ENVIRONMENT
� AND�
ABOVE�ALL
� READ�THE�DOCS�

/EXT�MONTH
�WEjLL� START�OUR�"DDRESS�
#OOK�APPLICATION� AND�TRY�TO�GET�SOME�
BASIC�FILING�WORKING��:OU�WILL�NEED�THE�
"MIGA�INCLUDES
� SO� IF�YOU�HAVENjT�
ALREADY�GOT�THEM
� READ�THE� NEXT�BIT���

0/&�-"45�$)"/$&�"5�
5)04&�*/$-6%&4
*F�YOU�CHOOSE�TO� REGISTER�YOUR�COPY�OF�
%*$&
� THEN�THE� INCLUDES�WILL� BE

SUPPLIED�FOR�YOU�AS� PART�OF�THE�
REGISTRATION�� )OWEVER
�THIS�WONjT �GIVE�
YOU�THE� RATHER�LARGE�COLLECTION�OF�
REALLY�HANDY�DEBUGGING�TOOLS�AND�
EXAMPLE�$�CODE�THAT�COME�WITH�
$OMMODOREjS�/ATIVE�%EVELOPERS�
5OOLKIT��4INCE�WE�FIRST�PUBLISHED�THE�
ADDRESS�OF�$OMMODORE� AND�
INFORMATION�ABOUT�THIS�TOOLKIT
�
DEMAND�HAS�BEEN� INCREDIBLE�AND�
$OMMODORE�ARE�ALMOST�SNOWED�
UNDER�BY�REQUESTS�FROM�"MIGA�
4HOPPER�READERS�� �WHICH�JUST�GOES�TO�
SHOW�HOW�MANY�PEOPLE� ARE�
INTERESTED� IN�SERIOUS�PROGRAMMING�ON�
THE�"MIGA�� *F�YOU�HAVENjT �ALREADY�
SENT�OFF�FOR�THE�5OOLKIT
� NOW�MIGHT�BE�
THE�TIME��4END�A�CHEQUE�FOR�_��


MADE�PAYABLE�TO�$OMMODORE�
#USINESS�.ACHINES�6,�-TD�
�TO�

%EVELOPER�4UPPORT

$OMMODORE�#USINESS�.ACHINES�6,�
-TD

$OMMODORE�)OUSE

5HE�4WITCHBACK

(ARDNER�3OAD

.AIDENHEAD

#ERKS�4-B � �9"�

5)&�'0--:�0'�
5)&�'-011:
*F�YOU�HAVE�ONLY�A�FLOPPY�BASED�SETUP�
AND�YOUjVE�ALREADY�INSTALLED� %*$&
�
YOUjVE�PROBABLY�REALISED�THAT�THIS�
MAY�INVOLVE�QUITE�A� LOT�OF�DISK

SWAPPING�� *F�YOUjRE�SERIOUS�ABOUT�
DEVELOPING�PROGRAMS�ON�YOUR�"MIGA
�
YOU� REALLY�OUGHT�TO�STRONGLY�CONSIDER�
UPGRADING�YOUR�"MIGA�TO�ONE�WITH� A�
HARD�DISK� IN� IT�OR�ADDING�AN�EXTERNAL�
HARD�DRIVE��"�HARD�DISK� IS�ONE�OF�
THOSE�THINGS�THAT�ONCE�YOU�VE� HAD� IT
�
YOU�CANjT� LIVE�WITHOUT�IT�� 4IMPLE�AS�
THAT�� 1RICES� ARE�CONTINUALLY�COMING�
DOWN
�AND�YOU�CAN�GET�A���.B�HARD�
DRIVE�FOR�AN�"����FOR�AROUND�_����OR�
A���.B�*%&�HARD�DRIVE�FOR�AN�"����
FOR�AS� LITTLE� AS�< > ? = �	SEE�THE�FEATURE�
ON� *%&�HARD�DRIVES� IN�"MIGA�4HOPPER�
��
�OR�PAGE� ����TO�ORDER�A�COPY� IF�
YOU�MISSED�THAT
�� 'OR�AN� IDEA�OF�
WHATjS� AVAILABLE
� FLIP�THROUGH�THE�
ADVERTS� IN�THIS� ISSUE�OR�WATCH� FOR�THE�
"MIGA�4HOPPER�HARDWARE�1RODUCT�
-OCATOR�NEXT� ISSUE�� 	5O�MAKE�SURE�OF�
YOUR�COPY�� �AND�SCORE�YOURSELF�A�
BARGAIN� IN� THE�PROCESS�� �TURN�TO�THE�
�*4�SUBSCRIPTION�SERVICE�ON�PAGE����
THIS� ISSUE�� &ND�OF�1UBLIC�4ERVICE�
"NNOUNCEMENT�


8)&3&�50�(&5�%*$&
%*$&� IS�AVAILABLE�FROM�ALL�GOOD�1%�
LIBRARIES�	SEE�THE�DIRECTORY�ON�PAGE�
���

� AS�'RED�'ISH� DISK������ *T�WILL�
COST�YOU�AROUND�_������ %*$&� IS�
SHAREWARE
�WHICH�MEANS�THAT�IF�YOU�
LIKE�THE�SOFTWARE�YOU�ARE�EXPECTED�TO�
REGISTER�IT�BY�SENDING�THE�AUTHOR�
SOME�MONEY�

%*$&
� AS�THE�AUTHOR�HIMSELF�
SAYS
� IS�THE�DEAL� OF�A� LIFETIME�� 'OR�
���
�YOU�CAN� REGISTER�%*$&�AND�GET�
THE�$OMMODORE� INCLUDES�	SOMETHING�
WE�MENTION� ALMOST�EVERY� INSTALLMENT�
OF�THE�$�PROGRAMMING�COLUMN
��0NCE�
YOUjVE�GOT�YOUR�1%�%*$&
� READ�THE�
DOCUMENT�SUPPLIED�CALLED�
k REGISTER�DOCl ��5HIS�WILL�DESCRIBE� IN�
DETAIL� HOW�TO� REGISTER�YOUR�COMPILER�� *�
DO� RECOMMEND�YOU�TAKE�THE�TIME�TO�
DO�THIS��5HE�AUTHOR
� .ATT�%ILLON
� HAS�
INVESTED�A�GREAT�DEAL�OF�TIME�AND�
THEREFORE�MONEY�WRITING�THIS�
COMPILER
�WHICH� LOOKS�PRETTY�
IMPRESSIVE�EVEN�NEXT�TO�SOME�
COMMERCIAL� COMPILERS��4UPPORTING�
HIM�BY�REGISTERING�YOUR�COPY�WILL� HELP�
ENSURE�THAT�HE�CONTINUES�TO� UPDATE�
AND� IMPROVE� IT�IN�THE�FUTURE
�WHICH� IS�
GOOD�FOR�ALL�OF�US��0KAY
� PREACHING�
OVER�� /OW�REGISTER�IT�

"ND�BY�THE�WAY
� IF�YOU�HAVE�A�$%��
30.�DRIVE�OR�OWN�A�$%57
�YOU�CAN�
ALSO�GET�%*$&�	AND�THOUSANDS�OF�
OTHER�GOODIES
�OFF�"LMATHERA�S�$%1%�
DISC�� $ONTACT�"LMATHERA�ON�e�����
���������

"S�AN�ALTERNATIVE�TO�%*$&
� IF�
YOUjRE�GETTING�INTO�$� IN�A�BIG�WAY�AND�
YOU�CAN�AFFORD� IT
�YOU�MIGHT� LIKE�TO�
BUY�THE�4"4�$�COMPILER�FROM�)I4OFT��
5HIS� RATHER�WEIGHTY�	AND� *� MEAN�
HEAVYWEIGHT�TOO
� AS�WELL� AS�
EXPENSIVE
� PACKAGE� IS�THE�DEFINITIVE�
$�DEVELOPMENT�ENVIRONMENT�FOR�THE�
"MIGA�� *TjS�QUITE�SIMPLY�EXCELLENT�
5HE� LATEST�VERSION� IS�V����� IF�YOU�RE�
INTERESTED� IN�FURTHER� INFORMATION
�
CONTACT�)I4OFT�e�������������� *
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"MIGA������1ACKS
n����BIT�������'ULL� POWER
n�0N�SITE�WARRANTY
n�5WO�1YTHON�JOYSTICKS
n�'REE�1AINT�PACKAGE�SOFTWARE
n�.OUSE�MAT

n�"�����4TANDALONE _���
n�"�����WITH���.# _���
n�"�����WITH���.# _���
n�"�����WITH���.# _���
n�"�����WITH���.# _���
n�"�����WITH� ���.# _���
n�"�����WITH����.# _���

"�����"����)ARD�%RIVES@@@@@@@"MIGA�����)ARD�%RIVES� .ONITORS

n � &ASY�TO� INSTALL�UPGRADE�KITS
n � 'ULL�INSTRUCTIONS�AND�CABLES�WHERE�NECESSARY
n � "LL�DRIVES�SUPPLIED�WITH�FORMATTING�
INSTRUCTIONS�AND�SOFTWARE

n � 'REE�FITTING�AVAILABLE���PHONE�FOR�DETAILS

n � ��.#�)%�6PGRADE�,IT� _��
n � ��.#�)%�6PGRADE�,IT� _���
n � ��.#�)%�6PGRADE�,IT� _���
n � ��.#�)%�6PGRADE�,IT� _���
n � ���.#�)%�6PGRADE�,IT� _���
n � ���.#�)%�6PGRADE�,IT� _���

"�����"����6PGRADES
n� "�����1$�������.#���CLOCK��CO��PROOPTION
_���
n � 1RO3AM��.#� 1$.�$*"�"����"����� _���
n � 1RO3AM��.#�1$.�$*"�"����"����� _���

)IGH�2UALITY�)ARD�%RIVES

n�(71���.#�HARD�DRIVE�"���� _���
n�(71����.#�HARD�DRIVE�"���� _���
n�(71����.#�HARD�DRIVE�"���� _���
n�(71� ���.#�HARD�DRIVE�" I����� _���

*NTERNAL�)ARD�%RIVES�FO R�"���
n� &ASY�TO�INSTALL� ��'ULL� INSTRUCTIONS
n� *$%�TECHNOLOGY

n�1RO�*NTERNAL���.#�HARD�DRIVE� _���
n� 1RO�*NTERNAL���.#�HARD�DRIVE� _���
n�1RO�*NTERNAL� ���.#�HARD�DRIVE� _���
n�1RO�*NTERNAL� ���.#� HARD�DRIVE� _���
n�"����$%�DRIVE� _���

n�1HILIPS������.,**� . ON ITOR� _���

n�$OMMODORE� ����S� _���

n8 HEN � PURCHASING�W ITH �

AN�"MIGA� DEDUCT�_���FROM �ABOVE�

PRICING

n�%UST�COVER�FO R�THE�ABOVE� @ � _�

n� � �4UPER�HIGH� RESOLUTION�COLOUR�DISPLAY
n�1ROFESSIONAL� *#.�COMPATIBILITY
n�$OMPLETE�WITH�CABLE
n �'ULL� 6,�WARRANTY
n� ��'REE�GAMES

n�"�����47("�.ONITOR�	%ISPLAYS�HIGH�
PRODUCTIVITY�MODES
� _���

n �"�����47("�.ONITOR�	%ISPLAYS�ALL�MODES�
HIGH�AND�LOW
� _���

n�"�����47("�PLUS����� .ONITOR�	%ISPLAYS�
ALL�MODES�IDEAL�FOR�%51�$"%�ETC�
� _����

"MIGA������1ACKS

"����1LUS

j�"MIGA� ����1LUS� _���
j�$ARTOON�$LASSIC�PACK� _���

n �"���������WITH���.#���HARD�DRIVE� _���
n �"���������WITH� ���.#���HARD�DRIVE� _����
n �"���������WITH� ���.#���HARD�DRIVE� _����

n�"("�$HIP�SET
n�������PROCESSOR
n�$O�PRO�OPTION�
n�.#�3".

47("�.ONITORS

8ORKSTATIONS 1E RIPHE RA LS 4CANNERS 1RO�30.�4WAPPER

n�&RGONOMICALLY�SOUND
>�'ACILITATES�UP�TO�THREE�EXTERNA��FLOPPY�
DRIVES

n�.ADE�IN�THE�6,
j�4TRONG�AND�ROBUST
q�"ESTHETICALLY�PLEASING
��,EEP�YOUR�DESK�NEAT�AND�TIDY
n�4UPPLIED�COMPLETE�AND�ASSEMBLED�WITH�
FREE�MOUSE�MAT

n�"���� 8ORKSTATION� _���
��"���� 8ORKSTATION� _��
��"�����8ORKSTATION� _���
��8ORKSTATION�DUST�COVERS� _�

n�����$APACITY�LOCKABLE�DISK�BOX� _����
n�4QUICK�MOUSE� _�����
n�.OUSE�MAT� _����
n�5%,�HIGH�QUALITY�%4%�	��
�DISKS� _����
n�$OMPUTER�.ALL� %4%�	��
�DISKS� _����
n�+ET�'IGHTER�JOYSTICK� _�����
n�"PACHE�JOYSTICK� _����
n�1YTHON�JOYSTICK� _����
n�;IPSTICK�JOYSTICK� _�����
n�"����"����"�����%UST�COVER�S� _����
n�5RACKBALL�CONTROLLER� _�����
n�$ONTROL� PAD� _�����
n�"����.ODULATOR� _�����
n�.INI�0FFICE�PACKAGE� _�����

n�7AST�RANGE�OF�LEADS� 1LEASE�CALL

��"LLOWS� IMAGE�PROCESSING� IN�A�USEFUL�AND�
UNIQUE�FASHION

n�$OMES�COMPLETE�WITH�OPERATION�MANUAL
n�0NE�OF�THE�FASTEST�GROWING�APPLICATIONS�
FOR�HOME�AND�PROFESSIONAL�USERS
��)IGH�SPECIFICATION�COUPLED�WITH�COST�
EFFECTIVE�PRICING

��1OWER�)AND�4CANNER
�����GREYSCALES� ��������%1*
>�5HRU�PORT�TO�PRINTER
j�'ULLY�COMPATIBLE�WITH�%ELUX�1AINT��
�ETC�
��"DVANCED�SOFTWARE

��1OWER�)AND�4CANNER�V���� _���
n�1OWER�)AND�4CANNER�$OLOUR� _���

n�4WAP� BETWEEN� ,ICKSTART�CHIPS
n�'ITS�"���
� "����
�"����"����

n�"UTO �SWAPPING�VIA� KEYBOARD�CONTROL
n�'LEXIBLE�CABLE�ALLOWS�THE�SWAPPER�TO�
WORK � IN� CONJUNCTION�W ITH �
ACCELERATORS�ETC�

n�4IMPLE�TO �F IT � ��FU LL� INSTRUCTIONS

n�1RO� 30.� 4WAPPER� _ � �

n�1RO� 30.� 4WAPPER��� ���30.� _��
n�1RO� 30.�4WAPPER��� � ���30. _ � � �

n8 ORKBENCH� �����PLUS�M ANUA LS_��
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 � � � �� � � � � � � � � � � C @ E < J � � -�

1RO�"GNUS��.#
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�PROd
CESSING� O F� ELABORATE� ANIMATION� AND� SOUND�
SAMPLING�n �1ROVIDES�THE�SAME�MAX�� CHIPMEM��
ORY� AS� THE� "�����"���� ������ n � *NCREASES�
ADDRESSABLE� MEMORY� SPACE� FROM� �.#� TO�
��.#� n � $OMPLETE�WITH� FULL� INSTRUCTIONS� AND�
FLYING� LEADS�n �#RITISH�MADE

n �1RO�"GNUS��.#� _����
	'REE�FITTING�AVAILABLE���1HONE�FOR�DETAILS


)IGH�$URRENT�1OWER�4UPPLY

"����.EMORY�&XPANSIONS
"����1RO�3".�����.EG��6PGRADE
n�"LLOWS� ��.#�SOFTWARE�TO�RUN
n�$HIP�MEMORY�COMPATIBLE
n�#RITISH�MADE

n�8ITHOUT�CLOCK� _��
n�8ITH�CLOCK� _��
"����1RO�3".�����.EG�6PGRADE
n�(IVES�A�FULL��.#�OF�MEMORY� _��
"������.#�.EG�6PGRADE� _�����

n�"LLOWS�THE�ADDITION�OF�PERIPHERALS�
WITHOUT�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
g�#RITISH�MADE

n�"����1OWER�SUPPLY�UNIT� _�����
n�"����1OWER�SUPPLY�UNIT� _�����
n�"�����1OWER�SUPPLY�UNIT� _�����
n�"�����1OWER�SUPPLY�UNIT� _�����

4 " - & 4 �) 0 5 - */ & �� � � � � � � � � � � � 	��-*/&4

�� � � � � � � � � � � �	��)3

� '"9�0/ �� � � � � � � � � � �

H � #
$REDIT�$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:�$)"3(&4�50�6,�."*/-"/%�� . */*.6.�03%&3�".06/5�_������
4HOULD�YOU�WISH� YOUR�ORDER� TO� BE�SENT�BY�(ROUP���4ECURITY�SERVICE� PLEASE�ADD� _��� 5HIS�METHOD� INCLUDES�$OMPREHENSIVE� INSURANCE��

8"33"/5:�� 0NE�YEAR� RE TU RN � TO � BASE� 	EXC LUD ING � CHIPS
�
0/&�:&"3�&95&/%&%�8"33"/5:��"VAILABLE�ON� ALL� PRODUCTS�	EXCLUDING� CHIPS
�AT� ���� O F�PURCHASE� PRICE�WHEN�ORDERING�

)EAD �0 F F IC E �
854�&LECTRONIC�-TD�
$HAUL�&ND�-ANE�

-UTON�
�����������

$OMPUTER�. ALL�#EDFORD�
/O����%OWNSTAIRS�
5HE�)ARPUR�$ENTRE�

#EDFORD�
�����������

7 ( % 2 % � 4 N � & ) . $ � 5 3 �

$OMPUTER�.ALL�4T��/EOTS�
/O��

1RIORY�.ALL�4HOPPING�$ENTRE�
4T��/EOTS�

�����������

$OMPUTER�.ALL�)ERTFORD
���3AILWAY�4T�

)ERTFORD�
�����������

$OMPUTER�.ALL�%UNSTABLE�
���)IGH�4TREET�/ORTH�

%UNSTABLE�
#EDFORDSHIRE�
�����������

"LL� PRICES�QUOTED�OR�PRODUCTS�STOCKED�ARE�SUBJECT�TO �STOCKING� LEVELS�AND�AVAILABILITY��854�CANNOT�BE� HELD� LIABLE�OR�SUPPLY� REIMBURSEMENT�FO R�FORCE�MAJEURE
� OR� ITEMS
�WHICH�ARE�OUT�O F�STOCK� DUE�TO �DEMAND�OR� LOW �STOCK�AT�ITS�SUPPLIERS�WHICH�
MAY� RESULT�IN� DELAYED� DELIVERY�OR�NON� DELIVERY
�PLEASE�ALLOW����DAYS�FO R�DELIVERY��854�RESERVE�THE� RIGHT�TO �AMMEND� PRICES
� REVISE�PACKS
� SPECIFICATIONS�AND� OR�SUBSTITUTE�PRODUCT�W IH TOU T�PRIOR�NOTICE�AT�ANY�TIME�W ITHOU T� LIABILITY�UPON� ITSELF�

$UMANA������ &XTERNAL� %RIVE� 4UPRA�.ODEMS $HIPS�AND�4PARES

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

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�WITH�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������.ODEM� _��
n�4UPRA�'AX�1LUS�	�������#14
� _���
n�4UPRA�V����� 	'AX�.ODEM
� _���
n�4UPRA�V���� #*4�	'AX�.ODEM
� _���

n�854�HAVE�SOLE�DISTRIBUTION� RIGHTS�FROM�
"MERICAS�BIGGEST�$OMMODORE�CHIP�
DISTRIBUTOR

n8ORKBENCH������,IT� _��
	*NCLUDES�MANUALS
� DISKS���CHIP


n,ICKSTART������ _��
n�,ICKSTART� ���� _��
n�,ICKSTART�30.�4WAPPER� _��
	4WAP�BETWEEN�KICKSTARTS


n�'ATTER�"GNUS������ _��
n�0BESE�"GNUS������ _��
n�)IGH�3ES�%ENISE� _��
n���.#�X���4IMMS�	��CHIP
� _��
n���.#�X���;IPS� _���
n�����$*"� _��
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-H<D>M�
4HKD;>G<A�
� ��FB@:!,0�
3EFERENCE

)C
�#NOXHMF�@M�DMSHQD�CH

8ORKBENCH�
WINDOWS�AND�
iGADGETSj��WHAT�
THEY�ARE
� WHAT�
THEY�DO�AND�
HOW�TO�USE�
THEM�

3OUTINE�
8ORKBENCH�
TASKS�MADE�
EASY� 
�
RENAMING
�
MOVING
�
COPYING�AND�
DELETING�

8OR6.F,H�"MLGA%04�(U

%WDBTSD�#NLL@MC

5HE�8ORKBENCH�
MENUS��EVERY�
MENU�OPTION�
AND�ITS �FUNCTION�
EXPLAINED�

8ORKBENCH�
PREFERENCES��
USING�THE�
PREFERENCES�
TOOLS�TO �SE T�UP�
8ORKBENCH�TO �
SU IT�YOU�

8ORKBENCH
TOOLS

COMMODITIES�
AND�U TILITIE S ��
WHAT�THEY�ARE
�
WHERE�TO �FIND �
THEM
� WHAT�
THEY�DO�AND�
HOW�TO�USE�
THEM�

"MIGA%04�
REFERENCE��A�LIS T�
O F�A LL
"MIGA%04�� �� �
��COMMANDS
�
INCLUDING�
FUNCTION
�
COMMAND�
SYNTAX
�AND�
SIMPLE�
INSTRUCTIONS�

���
�I:@>L�I:<D>=�PBMA�=:R�MH�=:R�K>?>K>G<>�?HK�
:EE��FB@:�HPG>KL��;>@BGG>KL�HK�>QI>KML�

$OVETS� 8ORKBENCH

.HE�"MIGA�'ORMAT�1OCKET�
8ORKBENCH���"MIGA%04�
3EFERENCE� IS�DESIGNED�TO�
PROVIDE�"MIGA�OWNERS�WITH�THE�

INFORMATION�THEY�NEED� IN�THE�FORM�
THEY�NEED� IT�

/O�MORE�CLUMSY
� HEAVYWEIGHT�
MANUALS�� �QUITE�OFTEN�YOU�DONjT�NEED�
A�WORDY�LECTURE
�JUST�A�QUICK�
REMINDER�

/O�MORE�FUMBLING�AROUND� IN� HALF�
A�DOZEN�BOOKS�FOR�INFORMATION�THAT�
CAN�EASILY�BE�PACKED� INTO�ONE�

/O�MORE�EMPTYING�THE�
GARAGE�LOFT�WARDROBE�FOR�
DOCUMENTATION�AND�MANUALS�YOU�
THOUGHT�YOU�WOULDNjT�NEED�AGAIN�

8HY �BECAUSE� ITjS� ALL� HERE�

, J HU
��
��

��
� �" L K Q> FK P � P L J B � J > QB O F> I �> IP L � M R ? I FP E B A �
FK � & B Q� QE B � , L P Q �L R Q �L C �V L R O � J FD > � � � � � �

-K?GAP� 4 KNG>AJ?D � ���I EC=!,0� /ABANAJ?A� , N@AN� #KNI
5HE�1 OCKE T�8 O RKBEN CH � � �"M IGA%04 �
3 E FE RENCE �W ILL� BE�AVAILABLE�IN�THE�SHOPS
�BUT�
YOU�CAN�ORDER�A�COPY�OF�TH IS �BOOK�RIGHT�NOW
�
D IRECT�FROM �OUR�OWN�.AIL�0RDER�DEPARTMENT��
1OSTAGE�AND�PACKING� IS�'3&&�� �YOU�DONjT�EVEN�
NEED�A�STAMP�TO�SEND�TH IS�ORDER�OFF�

1LEASE�SEND�ME�� 	TICK�AS�APPROPRIATE


��COPY�COPIES�OF�5HE�1 OCKE T�
8 O RKBEN CH � � �"M IGA%04 �
3 E FE RENCE �AT�_�����EACH

$"3%�/6.#&3
r r r r �r r r r �r r r r �N N N N

&XPIRY�DATE��r r r r

1LEASE�TICK�HERE� IF�YOU�DO�NOT�WISH�TO� RECEIVE�
DIRECT�MAIL�FROM�OTHER�COMPANIES��r

:OUR�NAME����������������������������������������������������������

:OUR�SIGNATURE��������������������������

/OW�SEND�THIS�FORM�TO�

'UTURE�-EISURE�#OOKS�0FFER�
'UTURE�1UBLISHING�-TD�
'REEPOST�
4OMERTON
4OMERSET�5"��� �#3

:OUR�ADDRESS�

.ETHOD�OF�PAYMENT�	PLEASE�TICK�ONE
�
7 *4"% � "$$&44�r � $)&26&%� 1�0�r

'OR�OFFICE�USE�ONLY��

03%&3�$0%&��'-#���"
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%:O>�RHN�:EP:RL�P:GM>=�MH�F:D>�FHG>R�HNM�H?�
IKH@K:FFBG@��4A:M>O>K�RHNK�E:G@N:@>��MABL�BL�MA>�
IE:<>�MH�=H�BM��4>�I:R�T���?HK�>:<A�EBLMBG@�
IN;EBLA>=
� 1ABL�FHGMA��P>�IK>L>GM�*:KD �
1AHF:L�L�3><MH;C><M��:�NL>?NE�NMBEBMR�MA:M�
>G:;E>L�RHN�MH�F:GBINE:M>��!�LA:I>L


, UR�LISTING�THIS�MONTH�
COMES�FROM�.ARK�
5HOMAS�OF�$ARDIFF�� * T jS�
CALLED� 7ECTOBJECT�AND�

IS�A�SIMPLE�THREE�DIMENSIONAL�VECTOR�
GRAPHICS�MANIPULATION�PROGRAM��
.ARK�ORIGINALLY�WROTE�THE�PROGRAM� IN�
('"�#ASIC
�AND�HIS� LISTING�APPEARS�
FIRST��8E�VE�ALSO�PROVIDED�YOU�WITH�
AN�".04�VERSION�OF�THE�CODE�TO�
MAKE�THIS�USEFUL� LITTLE � ROUTINE�
ACCESSIBLE�TO�A�WIDER�AUDIENCE�

8EjVE�PICKED�OUT�THIS�PROGRAM�
BECAUSE� IT�OFFERS�A�GOOD�ENTRY�LEVEL�
BEGINNING�TO�VECTOR�GRAPHICS�
PROCESSING��5HE�USER�IS�OFFERED�THE�
CHOICE�OF�TWO�OBJECTS
� A�CUBE�AND�A�
PYRAMID
� TO�MANIPULATE��.OVING�THE�
MOUSE�CAUSES�THE�OBJECT�TO� ROTATE
�
AND� HOLDING�THE� LEFT�MOUSE�BUTTON�
DOWN�WHILE�MOVING�THE�MOUSE�
POINTER�UP�AND�DOWN�THE�SCREEN�
ALLOWS�THE�OBJECT�TO�BE� RESIZED�

5HIS� IS�A�SIMPLE�PIECE�OF�CODE

BUT�IT�PROVIDES� LOTS�OF�OPPORTUNITIES�
FOR�THE�ENTHUSIAST�TO�FIDDLE�WITH��%�
SHAPES��$URRENTLY
� THE�OBJECTS�ARE�
ANIMATED� IN�ONLY�TWO� PLANES�� �WHY�
NOT�EXPAND�THE�PROGRAM�TO� ROTATE�THE�
SHAPES� IN�THREE�PLANES �5HEY�LL�THEN�
APPEAR�TO� kTUMBLEl� AS�WELL� AS� ROTATE��
5HE�CODE�CAN�EASILY�BE�EXPANDED�TO�
INCORPORATE�FURTHER�OBJECTS�AND�
FEATURES
� SUCH�AS�A�MENU�DRIVEN�
OBJECT� REQUESTER�� �IN�FACT
�YOU�COULD

USE�THE�CODE�FOR�THE�FILE� REQUESTER�
THAT�IS�FEATURED� IN�THIS�MONTH�S�
".04�COLUMN�ON� PAGE�B D ��0R�THE�
CODE�COULD�BE�MODIFIED�TO�PERFORM�
HIDDEN� LINE� REMOVAL�� �THAT�IS
�MAKE�
OBJECTS�APPEAR�MORE� REALISTIC�BY�
CONCEALING�PLANES�THAT�ARE�NOT�VISIBLE�
FROM�THE�CURRENT�DISPLAY�ANGLE�
n� 8E�RE�ALWAYS� INTERESTED�TO�RECEIVE�
LISTINGS�FROM� READERS�� �AND�
REMEMBER
� ANY�THAT�WE�PRINT�EARN�THE

SENDER�THE�GRAND� SUM�OF�_����4END�
A� LISTING�OF�THE�PROGRAM�ALONG�WITH� A�
DISK�WITH�COPIES�OF�ALL�THE�FILES�ON� IT�
	SOURCE�CODE
� OBJECT�CODE� IF�YOU�HAVE�
A�COMPILED�VERSION
� PLUS� ANY�
DOCUMENTATION� REQUIRED
�TO�

-ISTINGS�
"MIGA�4HOPPER�
���.ONMOUTH�4TREET�
#ATH
"VON
�#"���#8

2%-�6DBSNAIDBS�6)���@

2%-���$�NAIDBS�L@MHOTK@SHNM�OQNFQ@L�

2%-�7QHSSDM�AX�-@QJ�4GNL@R�
2%-

2%-�/ODM�TO�VHMCNV�

/0%.3��
�
�
���
���
�
��

/0%.7���

2%-�RDS�TO�U@QH@AKDR�

M���
).054��%MSDQ���ENQ�BTAD�@MC��� ENQ�V

OXQ@LHC�
M�

U@QR

)ERE�.ARK�IS�USING�A�PROCEDURE�TO�INITALISE�THE�
PROGRAM�VARIABLES�� *TjS�QUITE�REASONABLE�STYLE�TO�
DO�THIS�� �ESPECIALLY�IF�YOU�WANT�TO�RE�INITALISE�THE�
VARIABLES�AT�SOME� LATER�STAGE
� ALTHOUGH�IN�THIS�
PROGRAM� IT jS�UNECCESSARY�BECAUSE�THE�PROCEDURE�
IS�CALLED�ONLY�THE�ONCE�

2%-�L@HM�KNNO�

2%0%!4
BGDBJLNTRD

2%-�B@KBTK@SD�SGD���$�BNNQCHM@SDR� EQNL

2%-�SGD���$�ONRHSHNMR

B@KB
#,%!27���

2%-�CQ@V�SGD���$�ONRHSHNMR�

)&�M��K�

CQ@VBTAD�
%,3%

CQ@VOXQ

%.$)&
WSTQM��	LW����
�
YSTQM��	LX����


5.4),��
02/#%$52%�U@QR�

$)-�O�	�
K
�
CHRS���������

CRSDO����

RB@KD������

RRSDO����
WSTQM����

WRSDO����

YSTQM����
YRSDO����

2%452.

02/#%$52%�BGDBJLNTRD

2%-�QD@C�LNTRD�ONRHSHNM
SLX�LX

LW�-/53%8
LX�-/53%9

LJ�-/53%+

2%-�!CITRS� RB@KD�@R�@OOQNOQH@SD�
)&�LJ�K�!.$�SLX�LX�

RB@KD�RB@KD������

%.$)&

)&�LJ�K�!.$�SLX�LX�

RB@KD�RB@KD������

%.$)&�

2%452.
02/#%$52%�B@KB

,/#!,�������Y�
WSR
WSB
YSR
YSB
Q�
2%-�2DRSNQD�SGD�BGNRDM�NAIDBS�
2%-�BNNQCHM@SDR� 


)&�M��K

2%34/2%�NAIBTAD�

%,3%

2%34/2%�NAIOXQ�

%.$)&

.ARK�HAS� LISTED�THE�ORIGIN�CO�ORDINATES�FOR�EACH�
OBJECT�IN�A�SERIES�OF�DATA�STATEMENTS�� �A�PERFECTLY�
SENSIBLE�APPROACH
�BUT�HE�THEN�GOES�ON�TO�RESTORE�
AND� READ�THE�DATA�EACH�TIME� IT�IS� REQUIRED�� *T�
WOULD�HAVE�BEEN�MUCH�MORE�EFFICENT�TO� READ�THE�
DATA�ONCE� INTO�AN�ARRAY�AND�THEN�MANIPULATE� IT

THERE��5HIS� IS�THE�METHOD�THAT�WE�VE�ADOPTED� IN�
OUR�".04�VERSION�OF�THE�PROGRAM� LISTED�ON� THE�
NEXT�PAGE�

WSR�3).	2!$	YSTQM�

�
WSB�#�3	2!$	YSTQM�

�

YSR�3).	2!$	WSTQM�

�

YSB�#/3	2!$	WSTQM�



2%-�RDS�MTLADQ�ENQ�KNNO�BNQQDRONMCHMF�

2%-�SN�SGD�MTLADQ�NE�ONHMSR�CDEHMDC�

)&�M 7
MTLNEONHMSR��

�&-�
MTLNEONHMSR��

�(�# 
&/2�H��K�4/�MTLNEONHMSR�

2%!$���������
Q�CHRS��	CHRS��W��YSR�WSR�� _��

X��YSB�WSR�Y��WSB
�RB@KD
O�	H�
��
���	W��YSB�X��YSR
�Q�����

O�	H�
�
�	X��YSB�WSB�� _��

W��YSR�WSB�Y��WSR
�Q�����

(�2.�H�
,�./,(
02/#%$52%�CQ@VBTAD�

#/,/2��
2%-�INHM�@KK�SGD�ONHMSR�NM�SGD�BTAD�

2%-�INHM�@KK�SGD�ANSSNL�ONHMSR�
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2%-�INHM�NMD�ANSSNL�SN�SNO�
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�
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*T�MAY�APPEAR�STRANGE�THAT�.ARK�HAS�DECIDED�TO�
JOIN�THE�POINTS� IN�THIS�ORDER�� �BUT�BY�SO�DOING�HE�
IMPROVES�THE�APPEARANCE�OF�THE�ANIMATION�ON�THE

�*&$��0%,--"/�[ �&002"����[ �'2)6������ X X X
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SCREEN�� *F�HE� HAD�CONNECTED
� SAY
� ALL�THE�BOTTOM�
POINTS�TOGETHER
�THEN�CONNECTED� ALL� THE�TOP�POINTS�
AND�THEN�JOINED�THEM�TOGETHER
� THE�CUBE�WOULD�
APPEAR� niDISJOINTEDl �� *F�YOU�WANT�TO� SEE�HOW�THIS�
WOULD�WORK
� MOVE�THE�ABOVE�-INE�STATEMENT�TO�THE�
END�OF�THE�PROCEDURE�
2%-�INHM�@KK�SGD�SNO�ONHMSR�
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4 HATjS�THE�USE�OF�IT�
ALL �8HAT�CAN�A�
PROGRAM� LIKE�
*MAGE'9�	OR
� FOR�

THAT�MATTER
�" RT�%EPARTMENT�OR�
*MAGE.ASTER
� ITS�LONG�ESTABLISHED�
RIVALS
� BE�USED�FOR �"ND�WHY�WOULD�
YOU�NEED�IT 

5HERE� ARE�AS�MANY�ANSWERS�TO�
THIS� AS�THERE�ARE�FUNCTIONS� IN�THE�
SOFTWARE��:OU�MIGHT�NEED�TO� PROCESS�
SCANNED� IMAGES� PRIOR�TO�A� PRINTING�
PROCESS
� PERHAPS�TO�COLOUR�SEPARATE�
IMAGES�BEFORE�MAKING�PRINTING�PLATES�
OR�TO�ADJUST�THE�DENSITY�OF�A�
MONOCHROME� IMAGE��4OMETIMES�
IMAGES�ALSO�NEED�TO�BE�CROPPED
�
SCALED�OR�RESIZED��0R�YOU�MAY�WANT�
TO�PREPARE�COMPOSITE�PICTURES�WHICH�
COULD�BE�USED� IN�ANIMATION
�VIDEO�
OUTPUT
� SLIDE�MAKING�OR�PRESENTATION�
WORK�� 1ERHAPS�YOU�NEED�TO�CREATE�A�
MORPHING�SEQUENCE�OR�ADJUST�A�FEW�
PICTURES�� �EVEN�A� RELATIVELY�SIMPLE�
PROCESS�SUCH�AS� RETOUCHING�A����BIT�
IMAGE�NEEDS�SOME�CAPABLE

SOFTWARE�� *MAGE�FORMAT�CONVERSION� IS�
YET�ANOTHER�COMMON� REQUIREMENT
�
ALLOWING�IMAGES�FROM�ONE�COMPUTER�
PLATFORM�TO� BECOME�AVAILABLE�ON�
ANOTHER��5HE�GREAT�THING�IS
� ALL� OF�
THESE�USES�ARE�ADDRESSED� BY�
*MAGE'9�

*/�5)3&&�1"354
*MAGE'9�CONSISTS�OF�THREE�MAIN�
PROGRAMS�� �THE� *MAGE�1ROCESSOR
� THE�
.ORPHER�AND�THE�.ULTI�&FFECTS�
PROCESSOR�� �AND�ALL�CAN�BE�
INTERLINKED�FOR�EVEN�GREATER�FLEXIBILITY�

6NLIKE�THE�OPPOSITION
� *MAGE'9�
HAS�A� USER�INTERFACE�WHICH� IS�BOTH�
EXTREMELY�FLEXIBLE�AND�CAN�EASILY�BE�
CUSTOMISED��5HIS�APPLIES�NOT�ONLY�TO�
REMAPPING�THE� KEYBOARD�COMMANDS�
BUT�ALSO�TO�CHANGING�THE�FUNCTIONS�OF�
SOME�OF�THE�SCREEN�GADGETS��5HERE� IS�
ALSO�THE�OPTION�OF�ENTERING�CONTROL�
PARAMETERS�DIRECTLY�VIA�A�COMMAND�
LINE� INTERFACE�� �FOR�INSTANCE
� THE�
COMMAND� k(RID����������l� SETS�UP�
A�GRID�WITH� A�WIDTH�OF����AND�A�HEIGHT

:ET�MORE�EFFECTS�FROM�*MAGE'9�� �THIS� TIME�A�SELECTION�FROM�THE�$OLOUR�EFFECTS�
FUNCTIONS�� 	$OLOUR �*N�"MIGA�4HOPPER �8ELL
� WE�HAD�TO�SHOW�YOU
�D IDN �T�WE�


OF�����5HIS�CONFIGURABILITY�SETS�
*MAGE'9�APART�FROM�BOTH�"4%(jS�"RT�
%EPARTMENT�1ROFESSIONAL�AND�#LACK�
#ELTjS� *MAGE.ASTER�AND
�WITH� A� LITTLE�
PRACTICE
� CAN�HELP�TO�MAKE�
OPERATIONS� REASONABLY�SIMPLE�� "ND� IF�
THIS�WERENjT�ENOUGH
� THERE� IS�A�SET�OF�
COMMANDS�TO�KEEP�EVEN�THE�MOST�
DIE�HARD�"3EXX�PROGRAMMER�HAPPY�

*/4�"/%�0654
*MAGE'9�SUPPORTS� AN� IMPRESSIVE�
NUMBER�OF�EXTERNAL�DEVICES�AND�TONS�
OF�IMAGE�FORMATS
� BOTH�FOR�INPUT�AND�
OUTPUT��5HERE� IS�DIRECT�SUPPORT�FOR�
FLATBED� IMAGE�SCANNERS�SUCH�AS�
4HARPjS�+9����AND�&PSONjS�&4���(
�
AS�WELL� AS�1ROGRESSIVEjS�'RAME��
GRABBER�AND�THE�FRAMEGRABBER�
FUNCTIONS�OF�(71jS�OWN� *MPACT�7ISION�
���CARD
�ENABLING�HIGH�QUALITY�INPUT�
DIRECTLY�TO�THE� PROGRAM�

'OR�DISK�BASED�OPERATIONS�AND�
FORMAT�CONVERSIONS�A�VERY�WIDE� RANGE�
OF�INPUT�FORMATS� IS�SUPPORTED
�
INCLUDING�ALL�THE�STANDARD� *''�	AND�
"("
�ONES�PLUS�"LIAS
�(*'
�5*''
� 1#.
�
1$9
�"UTODESK�'LICK
� #.1
�"/*.
�
+1&(
�5ARGA
� 3ENDITION
� *MPULSE

11.���1(.�AND�3"8��.ANY�OF�THESE�
ARE�ALSO�AVAILABLE� AS�OUTPUT�FORMATS�

*MAGE'9�CAN� RENDER�DIRECTLY�TO�
MANY�DISPLAY�DEVICES�AS�WELL� AS�ALL�
THE�"MIGAjS�NATIVE�DISPLAY�FORMATS��
4UPPORTED� BOARDS�CURRENTLY�INCLUDE�
*7��
� )".&
� 'IRECRACKER
� %$57
� %.�*�
3ESOLVER
�0PALVISION� AND�(71jS�
MYTHICAL� &(4�CARD��5HE�FIRST�THREE�
CAN�ALSO�BE�USED�FOR�DIRECT�PREVIEWS
�
THOUGH� NO�DOUBT�MORE�WILL� FOLLOW��0H�
YES�� �THEREjS�ALSO�A�CHOICE�OF�SCREEN�
PREVIEW�MODES�	INCLUDING�)".
�
(REYSCALE�AND�%ITHERED

�WHICH�WILL� AT�
LEAST�KEEP�THOSE�WHO�HAVE�NO�"("


�������
������
"-1)"�$)"//&-�� �"N�D �BIT�	����GREYSCALE
� BUFFER�USED�AS�A�MASK�WHEN�
�COMPOSITINGl� IMAGES�TOGETHER�� �FOR�EXAMPLE
� AN�ALPHA�CHANNEL�CONTAINING�
A�SMOOTH�WHITE�TO�BLACK�GRADIENT�WILL�CAUSE�ONE� IMAGE�TO�FADE�SMOOTHLY�
ACROSS� INTO�ANOTHER�WHEN�USED�FOR� �COMPOSITINGl ��"LPHA�CHANNELS�CAN�BE�
USED�TO�GREAT�EFFECT�FOR�OVERLAYS
� FADE�OUTS�AND�SO�ON
�ESPECIALLY�IF�A�
SEQUENCE�OF�FRAMES� IS�EFFECTED�OVER�TIME�

.031)*/(�� �"�PROCESS�THAT�ESSENTIALLY�SHAPE�SHIFTS�AND�DISSOLVES�ONE�
IMAGE�	OR�SEQUENCE�OF�IMAGES
� INTO�A�SECOND� IMAGE�	OR�SEQUENCE�OF�
IMAGES
�� �YOU� USUALLY�DEFINE�THE�START�AND�END� POINTS
� AND� LET�YOUR�"MIGA�
CALCULATE�AND� RENDER�THE� INTERMEDIATE�STEPS��.ORPHS�ARE�EXTENSIVELY�USED�
IN�57�AND�FILM�ADVERTISING�BECAUSE�THEY�ARE�VISUALLY�VERY�STRIKING�

*MAGE'9�STRU TS�ITS �S TU FF�IN� THIS�OBLIGATORY�EFFECTS�IMAGE�� �HALFTONE
� EXPLODE
�
DISTORT
� BAS�RELIEF�AND
� IN�THE�CENTRE
� A�FEATHERED�COMPOSITE�
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.ANY�ASPECTS�OF�*MAGE'9�ARE�
FULLY�RECONFIGURABLE�BY�MAKING�
SIMPLE�ADJUSTMENTS�TO�ONE�OR�TWO�
TEXT�FILES�� *F�THERE� IS�A� KEYBOARD�
SHORTCUT�THAT�YOU�NEED�TO� ADD
�
SIMPLY�CHOOSE�YOUR�KEY
� FIND�THE�
COMMAND�YOU�NEED�TO�ADD
�
CHANGE�THE�DEFINITION�FILE�AND�
YOUjRE� IN�BUSINESS��5HE�SAME�
APPLIES�TO�THE�GADGET�MENUS�� *F�
YOU�WANT�A�GADGET�TO�DO�SOMEd
THING�DIFFERENT�FROM� ITS�DEFAULT�
STATE�� �CHANGE� IT�� $ONFIGURATION�
CHANGES�CAN� REALLY�SAVE�A� LOT�OF�
TRIPS�THROUGH� THE�GADGETS� LOOKING�
FOR�THE�ONE�YOU� NEED�

���BIT�OR�OTHER�SPECIAL� DISPLAY�
DEVICES�MODERATELY�HAPPY�� �THOUGH�
PROBABLY�NOT�ECSTATIC�

1"*/5�"/%�130$&44
0NCE�YOU�HAVE�AN� IMAGE�TO� PLAY�WITH
�
*MAGE'9�CAN�PULL� ANY�NUMBER�OF�
CUNNING�STUNTS�TO�MAKE�AN�OLD� IMAGE�
INTO�SOMETHING�NEW��5AKE�THE�
PROCESSING�EFFECTS
� FOR�INSTANCE��JUST�
EMPLOYING�A�BAS�RELIEF�EFFECT�CAN� TURN�
THE�MUNDANE� INTO�THE�MAGICAL��
$OMPOSITE�A�NEW� IMAGE�OVER�THE�TOP
�
ADD�SOME�TEXT� 	*MAGE'9�CAN�DO�THIS�
TOO�� �THOUGH� ONLY�WITH� BITMAP�FONTS

�
CREATE�A�NICE�GRADIENT�FILLED�BORDER�
AND�YOU�COULD� BE�ON�TO�A� KILLER�
IMAGE��"ND�ALL�WITHOUT�EVER�SWAPPING�
SOFTWARE�

5HE� RANGE�OF�PAINT�AND�DRAWING�
TOOLS� PROVIDED� IS�VERY�WIDE�AND�MOST

CAN�BE�MIXED�WITH�THE�MAJORITY�OF�
*MAGE'9jS�OTHER�TOOLS�TO�ACHIEVE�
SOME�STUNNING�EFFECTS�� )OW�ABOUT�
PUTTING�RAIN�ON�A�WINDOWPANE �/O�
PROBLEM�� �KNOCK�UP�A�QUICK�D �COLOUR�
GREYSCALE� IMAGE
� TURN� IT�INTO�AN�"LPHA�
CHANNEL� IMAGE
� PICK�OUT�THE�AREA�TO�
BE� k RAINED�ONl 
� APPLY�THE� %ISTORTION�
EFFECT�AND�#OB�S�THE�BROTHER�OF�ONE�
OF�YOUR�PARENTS��8ELL
� MAYBE�NOT�SO�
EASY�BUT�CERTAINLY�FAR�EASIER�THAN�
DOING�IT�ALL� BY�HAND�� 5HE�NOW�USUAL�
RIPPLE�EFFECTS�ARE�ALSO� INCLUDED
� PLUS�
SEVERAL� OTHERS
� SO�YOU�WONjT �BE�STUCK�
FOR�CHOICE�

$OLOUR�BALANCING
� kCONVOLVE��
EFFECTS
� BRUSH�TRANSFORMATIONS
�
IMAGE� ROTATION
� PRINTER�OUTPUT
�"3EXX�
CONTROL
� HALFTONE�EFFECTS
� COLOUR�
EFFECTS
� DITHERING�EFFECTS�� �THEY�RE�ALL�
THERE�� 4O� IS�A�VERY�HANDY�IMAGE�
CONVERSION�FEATURE�

(&5�$0/7&35&%
.ANY�PEOPLE�HAVE�ACCESS�TO� 	OR�
ALTERNATIVELY�NEED�TO�OUTPUT
� IMAGES�
WHICH�ARE� IN� NON�"MIGA�FORMATS
�
WHETHER�THROUGH�WORK
�ELECTRONIC�
MEDIA
� BULLETIN� BOARDS�OR�SOFTWARE�
OUTPUTS�� 4OMETIMES�THESE�NEED�TO�
BE�CHANGED�FROM�ONE�FORMAT�TO�
ANOTHER�� �FOR�INSTANCE�FROM�AN�"MIGA�
FORMAT�INTO�ONE�WHICH�CAN�BE�
DISPLAYED�ON�A�.AC�OR�1$��5HIS� IS�
WHERE�FORMAT�CONVERSION� COMES� IN�
0F�COURSE
� THERE�ARE�1%�PROGRAMS�
WHICH�CAN�DO� LIMITED�FORMAT�
CONVERSIONS
� BUT�ONLY�COMMERCIAL�
SOFTWARE� LIKE� *MAGE'9�CAN�DEAL�
EFFECTIVELY�WITH� SUCH�A�VARIETY�OF�
FORMATS�� �FOR�BOTH� INPUT�AND�OUTPUT��
$ONVERSION� IS�SIMPLICITY� ITSELF��JUST

+UST�A�PART�O F�*MAGE'9jS�MAIN�USER�INTERFACE�� �CLEAR
� CONCISE
� AND�NOT�TOO�
HARD�TO�UNDERSTAND
� EVEN�IF �YOUjRE�NEW�TO�A LL�TH IS�IMAGE�MANIPUIATION�STUFF�
LOAD�THE� IMAGE�	ITS�FORMAT�WILL� USUALLY�
BE�AUTOMATICALLY�RECOGNISED� IF�IT� IS�
SUPPORTED�BY� *MAGE'9

� RENDER�AS�
NECESSARY�� �WHICH�MIGHT�MEAN�USING�
THE�'OREIGN� RENDER�MODULE�TO�FORCE� IT�
INTO� ����COLOURS
� FOR� INSTANCE�� �AND�
THEN�SAVE� IT�OUT�AGAIN
� CHOOSING�THE�
APPROPRIATE�SAVE�FORMAT�AS�YOU�GO��
$OPY�THE� IMAGE�ONTO�A�1$�FORMATTED�
DISK�AND�YOUjRE�ALL� DONE�

0F�COURSE�YOU� CAN�ALSO� USE�
FORMAT�CONVERSION�ON�"MIGA�"MIGA�
IMAGES�TOO
�MAYBE�TO�CONVERT�A�����
BIT� IMAGE� INTO�A����COLOUR�DITHERED�
ONE�FOR�USE�WITH�%ELUXE�1AINT�OR�
4CALA��4O� INSTEAD�OF�BEING�THE� LIMIT
�
THE�SKY�MAY�JUST�BE�THE�BEGINNING�

	$*/&
.031)�0/
3EGULAR�READERS�OF�THIS�COLUMN�WILL�
FIND� *MAGE'9jS�MORPHING�SOFTWARE�
RATHER�FAMILIAR�� �IT� IS�A�SLIGHTLY�
EXTENDED�VERSION�OF�(71jS�OWN�
STAND�ALONE�$INE.ORPH�SOFTWARE�	AS�
REVIEWED� IN� �"4���

� THOUGH�THE

(, &$�/1."$22(-&�%$ 341$2� 3� �&+ -"$
*MAGE'9 "RT�%EPARTMENT *MAGEd /OTES

1ROFESSIONAL .ASTER
7ERSION V L�� � 7����� 7����
-OAD�FORMATS .ANY .ANY� .ANY �4OME� REQUIRE�OPTIONAL�1RO�$ONVERSION�1ACK
4AVE�FORMATS .ANY .ANY� .ANY �4OME� REQUIRE�OPTIONAL�1RO�$ONVERSION�1ACK
���BIT�OPERATION :ES :ES :ES
"("�SUPPORT 'ULL ����)".� ���
1AINTING�TOOLS :ES :ES :ES /ONE�WITH� DIRECT����BIT�OPERATION
#RUSH�TOOLS :ES /O :ES
4CANNER�SUPPORT :ES :ES� :ES �8ITH�OPTIONAL�4CANNER�%RIVERS�1ACK
'RAMEGRABBER�SUPPORT :ES :ES /O 11�4�AND� *7��
.ORPHING :ES�	�
 :ES�	�
 :ES�	�
 	�
�$INE.ORPH�INCL�� 	�
�.ORPH�1LUS�EXTRA�� 	�
� INTEGRAL
$OLOUR�OPERATIONS :ES :ES :ES
*MAGE�COMPOSITING :ES :ES :ES
"LPHA�CHANNEL :ES :ES� /O w-IMITED
"LPHA�CHANNEL�EFFECTS :ES /O /O
"3EXX�SUPPORT :ES :ES :ES
.ULTI�IMAGE�PROCESSING :ES :ES :ES
1RINTER�OUTPUT 14�1' 14�1' 1' 14���1OST4CRIPT
� 1'���1REFERENCES
$OLOUR�SEPARATION :ES :ES :ES
%ITHERING�EFFECTS :ES :ES /O

*MAGE'9�VERSION�CAN�ALSO� BE� LINKED�
DIRECTLY�TO�THE� IMAGE�PROCESSING�
SOFTWARE�SO�THAT�FURTHER�EFFECTS�CAN�
BE�AUTOMATICALLY�ADDED�DURING�
MORPHING�OPERATIONS�

8HILE�THERE�HAVE�CERTAINLY�BEEN�
SOME�OVERALL� IMPROVEMENTS�
	PARTICULARLY�WITH�THE�ADDITION�OF�A�
%ISSOLVE�ONLY�COMMAND�TO�ENABLE�
TIME�BASED�MIXING
� RATHER�THAN�
MORPHING
� BETWEEN�TWO� IMAGES
� *jM�
STILL� NOT�TOO�ENAMOURED�OF�
$INE.ORPH
� AND�ONCE�AGAIN� *� HAD�
GREAT�PROBLEMS�SUCCESSFULLY�
PRODUCING�AN�ACCEPTABLE�SEQUENCE�
MORPH�� *� FIND�THE�GRID�SYSTEM�
OBSTRUCTIVE�AND
� ALTHOUGH� THERE� IS�
NOW�A�ZOOM�FACILITY�� �WHICH�CERTAINLY�
HELPS�ACCURATE�POINT�PLACEMENT�� �THE�
CONTINUING� LACK�OF�kONION�SKINNINGl�
STILL� MAKES�$INE.ORPH�A�PIG�TO�USE
�
AT� LEAST� IN�MY�OPINION�� "S�YOU�CAN�
GUESS
� IT�WOULD� NOT�BE�MY�FIRST�CHOICE�
AS�AN�"MIGA�MORPHING�PROGRAM
� EVEN�
THOUGH�THIS�VERSION� 	WHICH�CANNOT�
WORK�WITHOUT� *MAGE'9
�NOW�HAS�FULL�
"("�SUPPORT�

.6-5*1-&�130$&44*/(
%ESPITE�ONLY�BEING�GIVEN�A�CURSORY�
TWO� PAGES� IN�THE�MANUAL
� THE�.ULTI�
1ROCESSOR�HOOK�PROGRAM� 	KNOWN�
FAMILIARLY�AS� *.1
�IS�ONE�OF�THIS�
PACKAGEjS�HIDDEN�GEMS�� *.1�IS�A�
VERY�POWERFUL� PIECE�OF�SOFTWARE�WHICH�
CAN�BE�USED�TO�BATCH�PROCESS�
SEQUENCES�OF�FRAMES�AND�THEN�
COMPOSITE
� EFFECT�AND�COMPILE�THEM�
INTO�ANIMATIONS�OR�OTHER�SINGLE�
IMAGES��4ADLY
�THE�MANUAL�GIVES�VERY�
LITTLE� INSIGHT� INTO�ANY�OF�THIS
� BUT�
USERS�OF�THE�EXCELLENT�3END���
SHAREWARE�PROGRAM
� ALSO�WRITTEN� BY�
*MAGE'9jS�AUTHOR
�5OM�,REHBIEL
�WILL�
QUICKLY�RECOGNISE�THE�SIMILARITY�

*N� SIMPLE�TERMS�YOU�COULD
� FOR�
EXAMPLE
�TAKE�A�SEQUENCE�OF����BIT�
IMAGES
� CONVERT�THEM�TO�����COLOURS�
AND�COMPILE�THEM� INTO� AN�ANIMATION�
WHICH�CAN�BE�PLAYED�BACK�ON�AN�"("

I ?I �+ J � $50 
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#ENEATH�TH IS�MILD�MANNERED�
REQUESTER�LURKS�A�PROCESSING�
POWERHOUSE��'OR�THIS�IS� THE�*MAGE'9�
.ULTI�&FFECTS�1ROCESSOR�� �THE�KEY�TO �
AUTOMATED�BATCH�PROCESSING�

"MIGA��0R�MAYBE�TAKE�AN� IMAGE�
SEQUENCE� AND�COMPOSITE� IT�ONTO�A�
SINGLE�BACKGROUND� IMAGE�WHILE�
STRIPPING�AWAY�THE�SINGLE�COLOURED�
BACKGROUND�FROM�THE�FOREGROUND�
SEQUENCE� BY�USING�TRANSPARENCY�AND�
MATTING�COMMANDS
� AND�THEN� RENDER�
AND� SAVE�EACH� NEW�FRAME�AS�(*'�
FILES��:OU�COULD�EVEN�USE�AN�"LPHA�
CHANNEL�TO�AFFECT�THE� �COMPOSITINGl ��
8ITH� A� LITTLE�APPLICATION�MANY�STRANGE

000000000J�
0%,--&+$�)&01
(K?EC%7>>>>>> �������������\������
BY�(REAT�7ALLEY�1RODUCTS�INC��
����$LARK�"VENUE
� ,ING�OF�1RUSSIA
�
1ENSYLVANIA� �����
64"�
� � � � � � �������� ����

#GQRPG@SRCB�GL�4*�@W�
4ILICA�4YSTEMS
� ����5HE�.EWS
�
)ATHERLEY�3OAD
�4IDCUP

,ENT
� %"���%9�
� ����� ���� ����

AND�WONDERFUL�THINGS�ARE�POSSIBLE�
*N� FACT�IT� IS�EVEN�POSSIBLE�TO�

INSTRUCT� *.1�TO�WAIT�FOR�FRAMES�WHICH�
ARE�BEING�GENERATED� BY�AN�EXTERNAL�
PROGRAM�	FOR�EXAMPLE
� *MAGINE
�AND�
EACH�TIME�A�NEW�FRAME� IS�PRODUCED� IT�
WILL� BE�AUTOMATICALLY�PROCESSED� INTO�
AN�ANIMATION� 	OR�WHATEVER
�� *� FOUND�
THAT� *� COULD� RUN�TWO�COPIES�OF�*.1�
AND�HAVE�THE�FIRST�PROCESS�THE�
FRAMES� IN�ONCE�AND�THEN� HAVE�THE�
SECOND� PROCESS�THEM�AGAIN�AND� THEN�
SAVE�THEM�� *.1�IS
�WITHOUT�DOUBT
�
VERY�POWERFUL� � �BUT�FRUSTRATINGLY�
UNDER�DOCUMENTED�

0VERALL
� *� HAVE�TO�SAY�THAT

'EATURES� n �n �n �n �n
1ACKED�TO�THE�GILLS�WITH� USEFUL� TOOLS�� �
POSSIBLY�MORE�SO�THAN�EITHER�OF�ITS� RIVALS�

%OCUMENTATION� n �n �n �%�%
8ELL�PRESENTED�AND�EXTENSIVE�BUT�STILL�
VERY�SKETCHY�IN�PLACES�� �TOO�MANY�
POTATOES�AND�NOT�ENOUGH�MEAT
� IF�YOU�
ASK�ME�

&ASE�0F�6SE� n �n �n �n �%
(ENERALLY�QUITE�EASY�TO�USE
�THOUGH�MORE�
SPECIFIC�TUTORIALS�WOULD�HELP�� (OOD
�WELL�
PRESENTED
� USER�INTERFACE�

4PEED� n �b�n �n �%
.OSTLY�QUITE�NIPPY
� THOUGH�SOME�VERY�
INTENSIVE�PROCESSES�� � LIKE�.OTION#LUR��

CAN�BE�VERY�SLOW
�EVEN�WITH�THE�BENEFIT�OF�
AN�ACCELERATED�MACHINE�

7ALUE�FOR�MONEY� L �0�L �%�%
0VERPRICED
�COMPARED� TO� ITS� !?4:8%4DE8C�
RIVAL
�THOUGH�SIGNIFICANTLY�CHEAPER�THAN�AN�
EQUIVALENT���(CA
%ACB;(>FD�
COMBINATION�� .IGHT�BE�BETTER�VALUE� IF�
�<@8%ACB;�WERE�AN�OPTIONAL�EXTRA�

0VERALL� RATING� n �n �b�b�O
*�VE�NOT�BEEN�OVERLY� IMPRESSED�WITH�THE�
FINISH�OF�SOME�OF�(71jS� RECENT�PRODUCTS
�
BUT� !?4:8�/�IS�A�WELL�PUT�TOGETHER
�
POWERFUL
� FLEXIBLE�AND
� ABOVE�ALL
� USEFUL�
PACKAGE�WHICH�WILL� TAKE�CARE�OF�ALL� BUT�
THE�MOST�ESOTERIC� IMAGE�PROCESSING�AND�
MANIPULATION�NEEDS�

*MAGE'9�PROVIDES�A�COMPREHENSIVE�
SUITE�OF�PROGRAMS�AND�TOOLS�WHICH�
ARE
� IN�GENERAL
� EXCELLENT�� �THOUGH�
RATHER�LET�DOWN� IN�THE�MORPHING�
DEPARTMENT��0THERWISE�THE�
IMPRESSION� *�GOT�IS�OF�PROFESSIONAL��
QUALITY�SOFTWARE�WHICH�BENEFITS�
ENORMOUSLY�FROM�BEING�RUN� IN�A� HIGH��
POWERED�ENVIRONMENT��"LTHOUGH�
*MAGE'9�IS�THE�NEW�BRAT�OF�THE� IMAGE�
PROCESSING�PACK
� *� THINK� IT�STANDS

EVERY�CHANCE�OF�DOING�VERY�WELL� FOR�
ITSELF�� *MPRESSIVE�

3&26*3&.&/54��"T�LEAST��.B�
MEMORY�� 3ECOMMENDED�� HARD�DRIVE�
	USING�A�FLOPPY�CAN�BE�EXCRUCIATINGLY�
SLOW

�8ORKBENCH���X�OR�GREATER�	WILL�
WORK�UNDER����

� ACCELERATOR
� ���BIT�
CARD�OR�"("�"MIGA�

'ULL� INSTALLATION� REQUIRES� AROUND�
���.B�OF�HARD�DISK�SPACE�� $%


�������"��������������"
5HE�ORIGINAL�%,#�.EG"$HIP�HAS�
BEEN� REDESIGNED�AND� IS�NOW�
SIGNIFICANTLY�SMALLER�THAN� ITS�
PREDECESSOR
�WHILE�STILL�OFFERING�A�
CONVENIENT�	IF�FAIRLY�EXPENSIVE
�WAY�
OF�UPGRADING�ANY�"MIGA����
�����
OR������TO�A�FULL��.B�OF�$HIP�
.EMORY
� PROVIDING�FAR�MORE�
FLEXIBILITY�FOR�VIDEO
�GRAPHICS�AND�
SOUND�APPLICATIONS�

*NSTALLATION� IN�MOST�"MIGA�
����S�OR�����S� IS�VERY�STRAIGHTd
FORWARD
�THOUGH� A�FEW�OLDER�ONES�
	REV���X
�WILL� REQUIRE�THAT�A�SOLDER�
TRACE� IS�CUT�� *F�YOU�ARE�COMPETENT�
WITH�A�SCREWDRIVER
� HAVE�A�STEADY�
HAND�AND�A� REASONABLE�AMOUNT�OF�
PATIENCE
�THE�WHOLE�PROCEDURE�
SHOULD�TAKE�AROUND����MINUTES��5HE

5HOUGHT�YOUjD�GO T�THROUGH�A LL�THE�UPGRADING�S TU FF�THIS�
ISSUE
� DID�YOU �/O�CHANCE�� :OU�SEE
�YOUR�VIDEO�
APPLICATIONS�COULD�BENEFIT�FROM�%,#jS�.EG"$HIP���

POWER�SUPPLY�UNIT�HAS�TO�BE� REMOVED�
	AND�ALL� PERIPHERALS�TOO
�FOR�EASIER�
ACCESS
�AND�THE�ORIGINAL�"GNUS�CHIP�
HAS�TO�BE�CAREFULLY� REMOVED�FROM� ITS�
MOTHERBOARD�SOCKET�� %,#�
RECOMMEND�A� PROPER�CHIP� PULLER�BE�
USED
� BUT�A�SMALL� SCREWDRIVER
�GREAT�
CARE�AND�A�STRONG�ELASTIC�BAND�
WRAPPED�AROUND�THE�SOCKET�HAVE�
WORKED�FINE�FOR�ME� IN�THE�PAST�AND�
DIDN�T�FAIL� ME�THIS�TIME�EITHER�

0NCE�THIS� IS�DONE
�THE�WHOLE�
.EG"$HIP�CARD�EASILY�LOCATES� INTO�
THE�EMPTY�SOCKET�AND�A�GENTLE�
DOWNWARD�PUSH� SEATS� IT�CORRECTLY��"�
SMALL� CLIP�ON� LEAD�HAS�TO�BE�
CONNECTED�TO�EITHER�PIN����OF�THE�
������$16�CHIP�OR�PIN����OF�THE�
(ARY�CHIP�� *� OPTED�FOR�MY�NAMESAKE�

+UST�TO�MAKE�SURE�
ALL�WAS�WELL
� *� PARTLY�
REASSEMBLED�THE�
MACHINE�AND�BOOTED�
UP��4UCCESS�� /O�
PROBLEMS�AND�ALL� THE�
$HIP�3".� APPEARED�
TO� HAVE�BEEN�
CONFIGURED�OKAY�

"FTER�
REASSEMBLY
� *� SET�
ABOUT�TRYING�TO�
CAUSE�THE�.EG"$HIP�
TO�FALL� OVER�� *N�FACT
�
THE�ONLY�SIGN� OF�
TROUBLE�WAS�WHEN� *�
REALLY�PUSHED�THE�
MULTI�TASKING�	*jVE�
ALSO�GOT���.B�OF

'AST�3".� INSTALLED
�AND�HAD�TWO�
LARGE�%1AINT�SCREENS�OPEN�AND�A�BIG�
BRUSH
� AS�WELL� AS�1RO1AGE���RUNNING�
TOO��5HE�WORST�*�COULD�GET�TO�HAPPEN�
WAS�THAT�THE�BRUSH� LEFT�A�FEW�
ARTIFACTS�ON�THE�%1AINT�SCREEN�WHEN�
IT�WAS�BEING�MOVED�ABOUT�� 'INGERS�
CROSSED
� *jM�HAPPY�TO�REPORT�THAT�
OTHERWISE�ALL� SEEMS� HUNKY�DORY�AND�
*�VE�HAD�NO�CAUSE�TO�WORRY�IN�THE�
MONTH� OR�SO�THAT� *jVE�HAD�THE�
.EG"$HIP� INSTALLED�

5HE�PROCEDURE�FOR�"MIGA����S� IS�
A� LITTLE�DIFFERENT
� AND�VARIOUS�
REVISIONS�REQUIRE�THAT�CERTAIN�
JUMPERS�AND�SOLDER�TRACES�BE�
REMOVED�AND�CUT��8ITH�CARE�MOST�
PEOPLE�SHOULD�BE�ABLE�TO�MANAGE�
THIS� INSTALLATION�� )OWEVER
� THE�COST�
OF�THE�.EG"$HIP�MAY�MAKE� IT�A�MORE�
ATTRACTIVE� PROPOSITION�TO�BUY�A�NEW�
"�����THAN�TRY�TO�UPGRADE�AN�OLD�
"����� �UNLESS�YOU� HAVE�A� LOAD�OF�
"����SPECIFIC�PERIPHERALS�WHICH
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 T?GJ?@JC�GL�RFC�4*�
'ROM�MOST�GOOD� DEALERS�

OBVIOUSLY�WONjT�WORK�ON�AN�"������
/OTE�THAT�THE�.EG"$HIP�WILL� NOT�WORK�
WITH�"����SLOT�3".�EXPANSIONS�
WHICH� CARRY�MORE�THAN����,�OF�3".�
BECAUSE�THESE�DO�NOT�OPERATE�AS�
TRUE�'AST�3".�AND� INTERFERE�WITH�THE�
$HIP�3".�ADDRESSING�

8"3/*/(��(REAT�CARE� IS�NEEDED�
WHILE�WORKING�ON�YOUR�COMPUTER�
INNARDS�� *F�YOU�ARE�AT�ALL� NERVOUS�
ABOUT�IT
�OR�WANT�TO�AVOID�ANY�CHANCE�
OF�DAMAGING�YOUR�"MIGA
� IT�MAY�BE�
BETTER�TO�GET�A�QUALIFIED� PROFESSIONAL�
TO�DO�THE�JOB�FOR�YOU�� $%
 %" (,21 �
!(��' �! � � " #*

%OCUMENTATION� n �n �n �b�b
/O�WORRIES�WITH�THESE� INSTRUCTIONS�

*NSTALLATION� b�b�b�b�b
.OST�USERS�SHOULD�BE�ABLE�TO�DO� IT�� /O�
SOLDERING�REQUIRED�

&ASE�0F�6SE� b�b�b�b�b
*N� USE� IT�IS�COMPLETELY�TRANSPARENT�TO�THE�
OPERATING�SYSTEM�

7ALUE�FOR�MONEY� b�b�b�%�%
5HE�POUND�DOLLAR�EXCHANGE�RATES�MEAN�THE�
COST�HAS�RECENTLY�SOARED�

0VERALL� RATING bbbO
"�MUST�FOR�THOSE�WHO�WANT�TO� KEEP�UP�WITH�
THE�"�����AND������ IN�TERMS�OF�MEMORY�
POWER�BUT�WANT�TO�KEEP�THEIR�PERIPHERALS�
AND�POCKETS� REASONABLY� INTACT�

".*("�4)011&3�n �*446&����n �+6-:�����
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( OW�THAT�MORE�AND�MORE�
PEOPLE�ARE�DISCOVERING�
THE� *NTERNET
�MORE�AND�
MORE�PEOPLE�ARE�ALSO�
DISCOVERING�WHAT�A�VAST�AND�

SOMETIMES�DIFFICULT�PLACE� IT�IS��"T�
LAST�SOMEONE�HAS�WRITTEN�A�BOOK�
AIMED�SQUARELY�AT�THE�NEWCOMER�TO�
THE� *NTERNET
�AND� *jVE�BEEN�DOING�
SOME� INTENSIVE�BEDTIME�READING�TO�
BRING�YOU�THIS� REVIEW�

5HE� *NTERNET�$OMPANION�	"�
#EGINNER�S�(UIDE�5O�(LOBAL�
/ETWORKING
�IS�QUITE�A�MOUTHFUL�OF�A�
TITLE
� BUT�IT�DOES�DESCRIBE�THE�CONTENT�
OF�THIS� BOOK�VERY�WELL��5HE�AUTHOR
�
5RACEY�-A2UEY
�OBVIOUSLY�KNOWS� HER�
SUBJECT�MATTER�VERY�WELL� INDEED��5HE�
BOOK� IS�A�PAPERBACK
� IN� k POCKETl�
FORMAT�	YOU� KNOW
� TALL� AND�SLIM
�JUST�
LIKE�4IGOURNEY�8EAVER

� AND� IT�HAS�
THE�COMPLETE� LOWDOWN�ON�THAT�HUGE�
INTERNATIONAL� COMMS�NETWORK�� *�WAS�
IMMEDIATELY�IMPRESSED�BY�THE�FACT�
THAT�THE�FOREWORD�WAS�WRITTEN� BY�
4ENATOR�"L�(ORE�� �YES
� IN�"MERICA�
SENIOR�POLITICIANS�ARE� INVOLVED� IN�
COMMS�� 	"ND�YES
� *� SUPPOSE� *� AM

PRETTY�EASILY�IMPRESSED�
�5HE�BOOK�
HAS�A�VERY� LOGICAL�STRUCTURE�TO� IT
�
STARTING�OFF�WITH�THE�REASONS�WHY�YOU�
SHOULD�WANT�TO� KNOW�ABOUT�THE�
*NTERNET�AND�THEN�SKETCHING�A�BRIEF�
BUT�VERY�COMPLETE�HISTORY�OF�THE�
NETWORK�� *� FOUND�THIS�SECTION�QUITE�
FASCINATING
� AND� IT�GOES�TO�SHOW�THAT�
THIS�BOOK�HAS�SOMETHING�TO�OFFER�
EVEN�TO�PEOPLE�WHO�ARE� IN� NO�WAY�
NEW�TO�THE�/ET�

5RACEY�MANAGES�TO�COMBINE�THE�
TECHNICAL� INTRICACIES�OF�THIS�SUBJECT�
WITH�EXAMPLES�OF�*NTERNET� LIFE
� AND�
SHE�DOES�THIS�VERY�WELL� INDEED��5HERE�
ARE�MANY�BOXED�OUT�EXAMPLES� IN�THE�
BOOK�� �SUCH�THINGS�AS�A�MARRIAGE�
MADE�ON�THE�/ET
� *NTERNET�IN�THE�
CLASSROOM
� AND�EVEN�4IGHTINGS�OF�
&LVIS�ON�THE�/ET�� *T�ISNjT�ALL�JUST�JOLLY�
ANECDOTES
�THOUGH�� �THE�TECHNICAL�
DETAILS�THAT�PEOPLE� REALLY�NEED�TO�
KNOW�ARE�ALL� HERE�AS�WELL��
&XPLANATIONS�ARE�GIVEN�ON�WHAT�'51�
IS
� FOR�EXAMPLE
� AND�HOW�TO�DO� IT��
&.AIL
� 6SENET
�5ELNET
� AND�(OPHER�
ARE�ALL� ALSO�COVERED�

"LTHOUGH�THIS� BOOK�HAS� A

SOMEWHAT�NATURAL�"MERICAN�BIAS
�
THAT�DOESNjT �MEAN� IT�IS� NOT�JUST�AS�
USEFUL� IN�THE�6,�� 4IMILARLY
� THE�BIAS�
IS�TOWARDS�THE�1$�AND�THE�.AC
� BUT�
THAT�DOESNjT �MAKE� IT�ANY� LESS�USEFUL�
TO�THE�"MIGA�USER�

5HE�ONE�AREA�OF�THE�BOOK�THAT� *�
FOUND� LACKING�IS�THAT�THERE� IS�NO�
GLOSSARY�� *� AM�AMAZED�THAT�THIS� IS�
MISSING�IN�WHAT� IS�MEANT�TO�BE�A�
BEGINNERjS�HANDBOOK��5HE�TEXT� IS�
LITTERED�WITH� ALL�SORTS�OF�COMMS�AND�
*NTERNET�TECHNICAL�TERMS
� AS�WELL� AS�
ALL� THE� k IN�WORDSl� THAT�TEND�TO�MEAN�
NOTHING�TO�THOSE�OUTSIDE�THIS�WORLD��
4O� *�WOULD� HAVE�TO�SAY�THAT�IF�YOU�
REALLY�ARE�A�COMPLETE�BEGINNER�TO�
COMMS
�YOU�MIGHT�FIND�THE� BOOK�
HEAVY�GOING�BECAUSE�YOU�WON�T�
UNDERSTAND�HALF�OF�WHAT�IS� BEING�
REFERRED�TO�� )OWEVER
� PROVIDED�YOU�
ARE� ALREADY�USING�COMMS
� THIS�BOOK�
REALLY�IS�THE�BEST� INTRODUCTION�TO�THE�
*NTERNET�THAT� *� HAVE�SEEN�SO�FAR�� *�
HEARTILY�RECOMMEND� IT�
n� 5HANKS�TO�(ORDON�)UNDLEY�FOR�
DRAWING�MY�ATTENTION�TO�THIS� BOOK�
AND� LENDING�ME�HIS�COPY�TO� REVIEW�

O O O O O O O O O
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BY�5RACEY�-A2UEY�WITH�+EANNE�$�3YER�
*4#/��������������
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1"35��
5HIS�MONTH� *� AM�CONTINUING�MY� LOOK�
AT�SOME�OF�THE�"MIGA�ORIENTATED�
#ULLETIN� #OARDS�THAT�DESEN�E�
ATTENTION
� AND�THE�DESERVING�##4�THIS�
TIME�AROUND� IS�"MIGA�4WOPSHOP�
	W�������������
�

"MIGA�4WOPSHOP� IS�UNUSUAL� IN�
THAT�THE�4YSOP�REALLY�MAKES�AN�EFFORT�
TO�MAKE�CONTACT�WITH� HIS� USERS
� AND�
NOT�JUST�ON�THE�##4�� /OW�*� DONjT�
MEAN�TO�SAY�THAT�MOST�4YSOPS�DONjT�
TRY�TO�DO�THIS
� BUT�+IM�)ENDRY�
APPEARS�TO�TRY�JUST�THAT� LITTLE�BIT�
HARDER�THAN�MOST�� 'OR�EXAMPLE
� +IM�
DOES�NOT�VALIDATE�NEW�ACCOUNTS�ON�
"MIGA�4WOPSHOP�UNTIL� HE� HAS�
ACTUALLY�MADE�VOICE�CONTACT�WITH�THE�
USER�� )E� REALLY�DOES� PHONE�UP�AND�
CHECK�THAT�THE�USER�IS�GENUINE�� � *

���� ��"
)EREjS�A�CHANCE�FOR�ME�TO�TELL�YOU�
ABOUT�A�REALLY�USEFUL� UTILITY�IF�YOU�
EVER�WANT�TO�TRANSFER�BINARY�FILES�BY�
&.AIL��0H�YES
� IT�CAN�BE�DONE
� BUT�
IT� INVOLVES�SOMETHING�CALLED�
kUUENCODING�� AND� kUUDECODINGl �� *T�
ALL�SOUNDS�VERY�4ECRET�4QUIRREL
�
DOESNjT �IT�	*� KNOW
� *jM�SHOWING�MY�
AGE�AGAIN

� BUT� IT�REALLY�IS�QUITE�
STRAIGHTFORWARD�� #ASICALLY�WHAT�IS�
HAPPENING�IS�THAT�WHEN�YOU�
UUENCODE�A�PROGRAM�FILE� IT�IS�
CONVERTED� INTO� PRINTABLE
�"4$**
�
CHARACTERS�SO�THAT�THE� PROGRAM�
CAN
� IN�EFFECT
� BE�SENT�AS�A�
MESSAGE��0F�COURSE�THIS�MEANS�
THAT�THE�PROGRAM� IS�USELESS�TO�THE�
RECIPIENT� IN�THIS�FORMAT��4O�THE�
PERSON� RECEIVING�THE�PROGRAM�
UUDECODES� IT�TO�CONVERT� IT�BACK� INTO�
BINARY�FORM�

5HE�MAIN� PROBLEM�WITH�THIS� IS�
THAT�THE�UUENCODE�DECODE�
PROGRAMS�AVAILABLE� ARE�NOT�EXACTLY�
USER�FRIENDLY
� AND� *� HAVE� LOST�COUNT�
OF�THE� NUMBER�OF�PEOPLE�WHO�HAVE�
BEGGED�ME�FOR�HELP� IN�GETTING�THE

��!��<���!��<���!�
0NE�OF�THE�MOST�USEFUL� UTILITIES�AVAILABLE�FOR�THE�"MIGA
�
IN�MY�OPINION
� IS�4NOOP%OS��5HIS� PROGRAM�ENABLES�YOU�TO�
SEE�EXACTLY�WHAT�PROGRAMS�ARE�DOING�AT�"MIGA%04� LEVEL
�
AND�THEREFORE�TRACE�PROBLEMS
� SNAGS
� AND�SO�ON�� *TS�
AUTHOR
� &DDY�$ARROLL
� RECENTLY�BECAME�AWARE�OF�A�HACKED�
VERSION�OF�HIS�PROGRAM�THAT�WAS�BECOMING�AVAILABLE�ON�
SOME�##4S��5HE� LATEST�OFFICIAL�VERSION� OF�4NOOP%OS�IS�
����BUT�A�VERSION� ����HAD�STARTED�TO�APPEAR�

&DDY
� BEING�A�COMMS�ENTHUSIAST�HIMSELF
� USED�THIS�
MEDIUM�TO�WARN� PEOPLE�ABOUT�THE�BOGUS�FILE�� )E�POSTED�
A�WARNING�MESSAGE�URGING�ANYONE�WHO�SEES�4NOOP%OS

;+84*
4%8)�BER

�J&4GP4T� q� �� 
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 B 9 < < <� 9 9 �
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) I
4NOOP%OS�� ���IS� THE�GENUINE�ARTICLE
�SEEN�HERE�DOING�
ITS �STU FF
� REVEALING�A LL�ABOUT�WHAT�YOUR�"M IGAjS�UP�TO�

����TO� INFORM�THE�4YSOPS�CONCERNED�AND�NOT�TO�DOWNLOAD�
IT��8ORD�HAS�SPREAD�AROUND�THE�NETWORKS
� NOT�JUST�IN�THE�
6,�BUT�WORLDWIDE
� AND�AS�A�RESULT
�WITH� LUCK
�THE�FAKE�
VERSION�	WHICH�COULD�CONTAIN� ANYTHING�� �VIRUSES�ARE�QUITE�
COMMONLY�SPREAD� IN�THIS�WAY
�WILL� NOT�BE�ALLOWED�TO�
SPREAD�

+UST�GOES�TO�PROVE�THE�POWER�OF�COMMS
� IF�USED�
CORRECTLY�

1LEASE�NOTE
� ONCE�AGAIN
�THAT�THE� LAST�OFFICIAL�VERSION�
IS�4NOOP%OS����� AND�THE� FAKE�VERSION�THAT�YOU�SHOULD�
AVOID� IS�4NOOP%OS�����

5)&�/&95�70*$&�:06�)&"3���
5HE�COMMS�WORLD� AT�LAST�HAS�A�CO�ORDINATED�VOICE�TO�
SAFEGUARD� ITS� INTERESTS��$OMMUNITY�	5HE�$OMPUTER�
$OMMUNICATORS�"SSOCIATION
� IS� BEING�SET�UP�EVEN�AS�YOU�
READ�THIS�� 3EPRESENTATIVES�FROM�THE�MAJOR�/ETWORKS�ARE�
FORMING�THE� INITIAL� STEERING�COMMITTEE
� INCLUDING�'IDO/ET
�
*NTER/ET
�$*9�AND�(5�1OWER
�WITH�+ANET�TO�FOLLOW�SOON�� *T�
IS� A�BIG�JOB�TO�SET�UP�AN�ORGANISATION� SUCH�AS�THIS�AND�
THE�STEERING�COMMITTEE�CERTAINLY�HAVE�A� LOT�OF�HARD�WORK�
AHEAD�OF�THEM��5HEY�HOPE�TO�SCHEDULE�AN� INAUGURAL�
MEETING�OF�$OMMUNITY�FOR�4EPTEMBER�

*�WILL� KEEP�YOU� INFORMED�OF�PROGRESS
� AND�WHEN�SUCH�
THINGS�ARE�FINALISED� *jLL� LET�YOU� KNOW�HOW�TO�JOIN�AND�HELP�
TO�ENSURE�THAT�COMMS�CONTINUES�TO�GROW�AND�PROSPER�IN�
THE�6,�
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KNOW
� BECAUSE�+IM�PHONED�ME�AFTER� *�
LOGGED�ON�FOR�THE�FIRST�TIME�TO� LOOK�
AROUND�FOR�THIS�ARTICLE�� #Y�DOING�THIS�
+IM�CAN�ENSURE�THAT�USERS�ARE�
GENUINE
�WHICH� RESULTS� IN�MUCH� LESS�
LIKELIHOOD�OF�ABUSE�OF�THE�SYSTEM�
AND� ITS�OTHER�USERS�

5HE�4WOPSHOP�RUNS�ON�AN�"MIGA�
����
� A�TOTAL� OF�JUST�UNDER����.B�OF�
HARD� DISK�SPACE�AND�B.B�3".
�AND�
A�.IRACOM�)45�%UAL�4TANDARD�
MODEM��"LTHOUGH�THE�NAME�MAY�
SUGGEST�OTHERWISE
�THIS�##4�HAS�A�
VERY�STRICT�NO�PIRACY�RULE�� �AS�ALL�
##4S�WORTH� USING�SHOULD� HAVE��"FTER�
ALL
� PIRACY� IS�THEFT�AND�THATjS�ALL�THERE�
IS�TO� IT��5HERE�ARE�ALSO� RULES�
CONCERNING�BAD� LANGUAGE�AND�
PORNOGRAPHY��5HIS�WOULD� APPEAR�TO�
BE�A�VERY�ABOVE�BOARD�#ULLETIN� #OARD��
	5RY�SAYING�THAT�AFTER�A�FEW�PINTS�
DOWN�THE� LOCAL�


4O�WHO� IS� BEHIND�THE�SCREEN 
+IM�)ENDRY�IS�A����YEAR�OLD�
HANDYMAN�WHO�STARTED� OUT� IN�
COMPUTERS�WITH�A���,�4PECTRUM�
BACK� IN������� *T�WASNjT�UNTIL� �����
THAT�+IM�GOT�REALLY�INTERESTED� IN�
COMMS�THOUGH
� AND�HIS�EXPLORATIONS�
LED� HIM�TO�THE�CONCLUSION� THAT�HE�
DIDNjT� REALLY�FEEL�THAT�4YSOPS�WERE�
HELPING�NEW�USERS�ENOUGH��5HIS�WAS�
ENOUGH�TO� PROMPT�HIM� INTO�ACTION
�
AND�"MIGA�4WOPSHOP�WAS�BORN��"LL

,� 4AVE�MONEY�BY�USING�THE�
�CAPTUREjj� FACILITY�OF�YOUR�TERMINAL�
SOFTWARE� PROGRAM�TO�STUDY�THE�MENU�
OPTIONS�AND�FILE� LISTS�OF�THE�#ULLETIN�
#OARDS�YOU� LOG�ON�TO��5HIS�WAY�YOU�
CAN�GET�TO�KNOW�YOUR�WAY�AROUND�
THE�##4�AND�DECIDE�WHICH�FILES�YOU�
WANT�WITHOUT�PAYING�EXCESSIVE�
TELEPHONE�CHARGES�
0 � #UY�THE�FASTEST�MODEM�YOU�CAN

AFFORD��5HE�SLOWER�THE�MODEM
� THE�
MORE�TIME�YOU�SPEND�ACTUALLY�ONd
LINE
� AND�SO�THE�MORE�MONEY�YOU�
PAY�IN�TELEPHONE�CHARGES�
b � #ECAUSE� KEEPING�TELEPHONE�
CHARGES�DOWN� IS�THE�BEST�WAY�TO�
SAVE�MONEY
� TRY�TO�KEEP�YOUR�
COMMS�EXPLORATIONS�TO�OFF�PEAK�
TIMES�� -EARN�TO�DO�WITHOUT�SLEEP���
0� 5HINK�ABOUT�USING�.ERCURY�FOR

LONG�DISTANCE�CALLS�� *F�YOU�MAKE�A�
LOT�OF�THEM
�YOU� SHOULD�FIND�THAT�YOU�
CAN�MAKE�CONSIDERABLE�SAVINGS�
WHEN�COMPARED�TO�5ELECOM�CHARGES�
	BUT� IT�DOES�COST�< > > �A�YEAR
�
2 � 'INALLY
� DON�T�ARCHIVE�TEXT�FILES��
"LTHOUGH� TEXT�FILES�ARE�BIGGER�THAN�
THE�ARCHIVED�VERSIONS�WOULD�BE
�
PLAIN�TEXT�TRAVELS�MUCH�FASTER
� SO�
THE�BALANCE�ENDS�UP� IN�YOUR�FAVOUR�

NEW�USERS�ARE�TREATED�TO�A� PHONE�CALL�
SO�+IM�CAN�CHAT�WITH�THEM�TO�CHECK�
THEY�ARE�WHO�THEY�SAY
� AND�THIS�
USUALLY�HAPPENS�WITHIN����HOURS�OF�
YOU�ASKING�TO�JOIN�THE� ##4��+IM�ALSO�
PRIDES�HIMSELF�ON� ANSWERING�> = =��OF�
&.AIL�ENQUIRIES�WITHIN����HOURS
� AND�
����WITHIN����HOURS�� )E�BELIEVES� IT�
IS�VITAL�TO�MAKE�USERS� FEEL�WELCOME�
AND�AT�HOME�STRAIGHT�AWAY�IF�THEY�ARE�
ACTUALLY�GOING�TO�PARTICIPATE�ON�HIS�
##4
� AND�OF�COURSE�HE� IS� RIGHT�

5O�GIVE�YOU�AN� IDEA�OF�HOW�MUCH�
WORK�HAS�GONE� INTO�THE�4WOPSHOP
�
HERE�ARE�SOME�STATISTICS��5HERE�ARE�
CURRENTLY����&CHO.AIL�"REAS�COVERING�
JUST�ABOUT�EVERY�TOPIC�YOU�CAN�THINK�
OF
� INCLUDING�THE�3EAL� �%�AND�
*MAGINE�MAIL� AND�FILE� AREAS�� *N�TOTAL�
THERE�ARE����DIFFERENT�FILE�AREAS
� AND�
A�TOTALLY�AMAZING����ON�LINE�GAMES�TO�
CHOOSE�FROM�� 	/OT�THAT�"MIGA�
4HOPPER�READERS�EVER�PLAY�GAMES
� DO�
THEY 
�5HERE� IS�A� LIVE�TELEd
CONFERENCING�FACILITY
� AN�ON�LINE� *2

TEST�	*�VE�CAREFULLY�AVOIDED� THIS�� *jM�
NOT�STUPID
�YOU� KNOW�� /O
� THAT�S� NOT�
RIGHT���

� AND�EVEN�A�FUN� LIFE��
EXPECTANCY�TEST�� 'UTURE� PLANS� INCLUDE�
MORE�DEDICATED� LINES�FOR�THE�##4�� �
+IM�HOPES�FOR�AT� LEAST�THREE�� �$%��
30.�ON�LINE� 	*�THINK�ALL�4YSOPS�WOULD�
RANK�THIS�HIGH�ON�THEIR�WISH�LISTS

�
AND�THE�TAKEOVER�OF�"MIGA�4HOPPER
�
ALTHOUGH� *jM�NOT�SURE� IF�HE� REALLY�
MEANS�THIS�

$*9�53*$,4��/ ��5*14
5HE�"MIGA�4HOPPER�k$IX�'OR�'REEl�
OFFER�IN�"4����HAS�BEEN�A� ROARING�
SUCCESS�� *N�FACT�THE�POWERS�THAT�BE�
AT�THE�$OMPULINK� *NFORMATION�
EXCHANGE�TELL�ME�THAT�OURS�HAS�BEEN�
THE�MOST�SUCCESSFUL� OFFER�THEY�HAVE�
EVER�BEEN� INVOLVED�WITH��0F�COURSE
�
WHAT�THIS�MEANS� IS�THAT�MORE�AND�
MORE�"MIGA�USERS�ARE�NOW�$IX�USERS�
AND�HAVE�ACCESS�TO�MANY�OF�THE�
"MIGA�"NSWERS�1ANEL�� *jVE�BEEN�
FLOODED�WITH�QUESTIONS� IN�THE� LAST

MONTH�� �NOT�THAT� *jM�COMPLAINING��
	/OT�THAT�ANYONE�WOULD� LISTEN� IF�*� DID�


5HE� *NTERNET�GATEWAY�HAS�PROVED�
VERY�POPULAR�AMONG�THE�"MIGA�
4HOPPER�READERS�WHO�HAVE�JOINED
�
AND�THE�QUESTION� *� HAVE�BEEN�ASKED�
MOST�ABOUT�THIS�HAS�BEEN
� k)OW�DO� *�
WRITE�TO�A�6SENET�/EWSGROUP l�8ELL
�
THE�ANSWER�IS�QUITE�SIMPLE�� #Y�THE�
TIME�YOU� READ� THIS�THE�NEW�$IX�
/EWSREADER�SHOULD�BE�UP�AND�
RUNNING��5HIS� IS�A�VERSION�OF�THE�VERY�
POPULAR�53/�/EWSREADER
� AND�GIVES�
THE�USER�READ�WRITE�ACCESS�TO� ALL� THE�
6SENET�/EWSGROUPS�AVAILABLE�VIA�THE�
6,/&5�FEED��5HERE�WILL� BE�AN�
INFORMATIVE�ON�LINE�MANUAL� AND�ALSO�
ON�LINE� HELP
� SO� IT�REALLY�WILL� BE�EASY�
TO� USE�� *jVE� BEEN�PLAYING�WITH� IT�FOR�A�
FEW�WEEKS�NOW�AND� IT� IS�BRILLIANT��
5HERE� IS
�OF�COURSE
� NO�CHARGE�FOR�
THIS�EXCELLENT�SEN�ICE�OVER�AND�ABOVE�
THE�NORMAL�ON�LINE�CHARGES�

8ATCH�THIS�SPACE�FOR�MORE�$IX�
TRICKS�AND�TIPS�� $%

�������������������"�������
RIGHT�SYNTAX�TO�ACTUALLY�DO�THE�
BUSINESS�� 66$ODER8INDOW�SOLVES�
THESE�PROBLEMS�BY�CREATING�A�SIMPLE�
WINDOW� INTERFACE�FOR�THE�66&NCODE9�
AND�66%ECODE9�PROGRAMS��5HE�
INTERFACE� REALLY� IS�QUITE� INTUITIVE
� AND� IF�
YOU�DO�HAVE�ANY�PROBLEMS
�THE�
DOCUMENTATION
� ALTHOUGH� BRIEF
� IS�VERY�
PERTINENT�AND�EASY�TO�UNDERSTAND�

'ULL�MARKS�TO�THE�(ERMAN�AUTHOR

ON�THIS�ONE�� 	0KAY
�OKAY
� SO�MY�PUNS�
ARE�GETTING�WORSE
� *� ADMIT�IT�


5HE�SECOND�UTILITY�*�M�GOING�TO� LOOK�
AT�IS�SOMETHING�THAT�ANY�USER�OF�
COMMS�REALLY�CANNOT�DO�WITHOUT�� AN�
ARCHIVER�� �IN�FACT� THE�ARCHIVER��:ES
� IT jS�
TRUE
� IN�THE�WONDERFUL�WORLD�OF�"MIGA�
COMMS�THESE�DAYS�THERE�REALLY�IS�ONLY�
ONE�ARCHIVER�THAT�PEOPLE�ARE�USING
� AND�
THAT�IS�-H"�� *T�IS�ONE�OF�THE�QUICKEST

ARCHIVERS�AVAILABLE�AND�ALSO�ONE�OF�THE�
BEST�AT�GETTING�THOSE�FILES� REDUCED�TO�
THE�SMALLEST�POSSIBLE�SIZE�

4O�WHY�USE�AN�ARCHIVER
�YOU�MAY�
BE�ASKING
� AND� *jM�GOING�TO�TELL�YOU
�OH�
YES��4IMPLE�� SENDING�A�FILE�OVER�A�
TELEPHONE� LINE�COSTS�MONEY
� AND�THE�
SMALLER�THE�FILE�THE� LESS�TIME�YOU�ARE�
USING�THE�TELEPHONE�AND�THEREFORE�THE�
LESS� IT�IS�GOING�TO�COST�

-H"�IS� RUN�FROM�THE�4HELL
� USING�A�
COMMAND� LINE� INTERFACE��"LTHOUGH� THIS�
IS� REALLY�QUITE�STRAIGHTFORWARD
� AND�
THERE� IS�A�HELPFILE�FOR�ALL�THE�
COMMANDS
� SOME� PEOPLE�DO�FIND� IT�A�
BIT�CONFUSING�� *F�YOU� PREFER�SELECTING�A�
BUTTON�WITH� A�MOUSE
� FEAR�NOT
�THERE� IS�
A�UTILITY�OUT�THERE�JUST�FOR�YOU�� *TjS�
CALLED� -H"�8IN
� AND� IT�PROVIDES�A�BASIC�
MOUSE�CONTROLLED�ENVIRONMENT�FOR�-H"�

4ECRET�4QUIRREL�MAKES�SHORT�WORK�O F�A�D IFFICU LT�
JOB��/O
� WAIT�� �I T jS�REALLY�66$ODER8INDOW�GIVING �
YOU�A�MORE�USER�FRIENDLY�INTERFACE�FO R�UUENCODING�
AND�UUDECODING�� 66�COULD�DO�A�LO T�WORSE�

-H"jS�$OMMAND�-INE�� 5HE�ARCHIVER�IS�GREAT
�BUT�
DOES�HAVING�TO �TYPE�IN�COMMANDS�LOOK�CONFUSING�
TO�YOU �8ELL
� THERE�IS�A�SOLUTION�FOR�PEOPLE�WHO�
NEVER�GO T�TO �GRIPS�W ITH�TYPING���

"ND�HERE�IT �IS��"�N IFTY �LITTLE �U TILITY �CALLED�-H"�8IN�
REPLACES�THA T�D IFFICU LT�$OMMAND�-INE�*NTERFACE� i�
WITH�A�S LIGH TLY �LESS�D IFFICU LT�POINT�AND�CLICK�
ENVIRONMENT�� :OUR�CHOICE
� REALLY�

N�[� ,G2�7HM�6�����a�����AX�0@SQHBJ�3BELHCS�#NQN7NQJRh0������������������������������ ����
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/�4 �!%6$*�- $$�(�%��
I� �%#&+*�(KC6%&&�(9)

���5CD��ECD?=5B� � �
�� )5BF935�� � �
! � �.�)����')�. > � � < ��

&( ��)� $�	��" ,�(.���,�*�����	��
'$1$�3. #  8 �Z�'$1$�3. �23 8
&VESHAM �. ICROS�' IRS T��' IRST�FO R �CHOICE
�PRICES�AND�SERVICE��&STABLISHED�
FO R� OVER� TEN� YEARS
� W ITH � A� STRONG� FINANCIA L� STA TUS� AND� SECURE� FUTURE��
0UR�$OMPUTERISED�5ELESALES�0 RDER�1ROCESSING� INVESTMENT�MEANS�FAST
�
E FFIC IENT�SERVICE��8ELL� APPOINTED�3ETAIL� 4HOWROOMS�W ITH� LARGE�PRODUCT�
RANGE� ON� DISP LAY�� 0UR� HUGE� $USTOMER� DATABASE
� H IGH� PERCENTAGE� O F�
REPEAT� CUSTOM � AND� PERSONAL� REFERRALS� UNDERLINES� OUR� POPULARITY��
3&.&.#&3� ��WHEN� YOU�NEED� US
� WE�W ILL� S TILL� BE� HERE�� 0UR�EXTENSIVE�
EXPANSION�PROGRAM �MEANS�WE�COU LD �EVENTUALLY�BE�THERE�AS�W E L L ���

")1�.)M I � L L � I N

�8CC�LJ�EFN�FE
�����������

5&-&4"-&4�01&/*/(�5*.&4��
�AM�� ��PM� .ONDAY�'RIDAY�
�AM�� �����PM�4ATURDAY

" T � 4 END �$ H E Q U E 
 � 1OSTA L� 0 RD E R �O R�
I_ @ % � " C C E S S �7 IS A �4 W ITC H �" M & X �

C A RD � D E TA ILS �TO �
�E5B81=�#93A?B�"C4	��

+>9C����)C�(9381A4B�(?14��
�E5B81=��-?A3B	�-(��� �*�

���OR�#�5�YOUR�0RDER�WITH
"CCESS
�7ISA
�4WITCH
�"M&X�
CARD�DETAILS�TO�US�ON���
�����������

(OVERNMENT
�&DUCATION���1-$�ORDERS�WELCOME�n� 4AME�
DAY�DESPATCH�WHENEVER�POSSIBLE�n� 1RICES�INCLUDE�DELIVERY�

	6,�.AINLAND�ONLY
�n� &XPRESS�$OURIER�DELIVERY�	6,�
.AINLAND�ONLY
�_�����EXTRA�n� 1LEASE�NOTE�THAT���BANKING�
DAYS�MUST�BE�ALLOWED�FO R�CHEQUE�CLEARANCE�� *MMEDIATE�

CLEARANCE�ON�#ANK�%RAFTS�n� $REDIT�CARD�ORDERS��8E�DO�NOT�
CHARGE�THE�CARD�UNTIL�THE�GOODS�ARE�DESPATCHED�

? ? �# @ QC R �7 D KB N L D

0 % 0 �0
!KV@XR�! �'NNC�3HFM

'�)� "�(� % + '% % # (

&7&4)".
6NIT���4T�3ICHARDS�3D
�

&VESHAM�
8ORCS�83��� �5%�
N* ������������

FA X �������������

#*3.*/()".
��������.OSELEY�3D
�

)IGHGATE�
#IRMINGHAM�#����&"�

��� ���� �����
FA X ��������������

$".#3*%(&
��(LISSON�3OAD
�
$AMBRIDGE�
$#�� �)"�

N* ������������
FAX� �������������

.*-50/�,&:/&4
����8ITAN�(ATE
�
.ILTON�,EYNES�

.,���)1�
* �����������

FAX��������������

1 � � � � � � � � � � � �
.ONDAY�TO�'RIDAY
� ������������

+"4�)�1"�+&$%1�0%,4/,,*�,-"+&+$�2+1&)��-*��4"!+"0!�6�1,�#/&!�6�L

�*&$������0,)!"/)"00�/�*�2-$/�!"0

"�������,� O/ __ � ��� �� �
(�H6H�3E)R4 HT� * / $ �� 7 " 5 �" / % � % & - *7 & 3 :

61(3"%&

"-40�8*5)065�$-0$,�
'03�0/-:��

^ � � � � � �

U�����-)20��
��*��/�*�
2-$/�!"

� �$ 0 / 7 & / *& / 5 �0 / � � �0 ' ' � . & . 0 3 : � 4 8 *5 $ ) � � �" 6 5 0 �3 & $ ) " 3 ( */ ( �
# " 5 5 & 3 : � # " $ , & % � 3 & " - �5 *. & � $ - 0 $ , � � �$ 0 . 1 " $ 5 
 � 6 - 5 3 " �/ & " 5 � % & 4 *( /

5)&�#�01"01�"/%�&�"4*&45�8":�50�
:� 61(3"%&�:063�"�(���50��.#�3". �
4IMPLY�1LUGS� IN TO�TRAPDOOR�EXPANSION�AREA� v

\� *NCREASES�TO TA L� 3".�CAPACITY�TO ��.B� i$HIP3".j
v� 3".�0N�0FF�4W ITCH� v � $OMPACT�UN IT�SIZE� v�

J� 0NLY��� LOW �POWER�3".�*$ �S� v � )IGH� RE LIAB ILITY

0/-:�_�����

50��.#�'03�
08�:�_������


�
�*�� /�*��,�/!
'ULLY�POPULATED�BOARD� INCREASES�TOTA L� 3".� IN�"����TO ��.B��v �1LUGS� ? �
IN TO�TRAPDOOR�AREA
���CONNECTS�TO � �("3:��CH IP �v �*NCLUDES�#ATTERY�� �) \�

#ACKED�3EAL�5IME�$ LOCK�v �4OCKETED�3".� *$S�ON����, ���.B�7ERSIONS

6NPOPULATED�3".�BOARD�WITH�CLOCK������������������������ _������

8ITH���.B�'"453".�INSTALLED��� _������
/�#���5HE�EXPANSION�BOARD�
REQUIRES�,ICKSTART�����TO�

OPERATE���,ICKSTART�����UPGRADE�
AVAILABLE�FROM�US�FOR�_�����

�*"$��,�/!�
8ITH�OU R�.&("#0"3%
�YOU�CAN�FU RTHE R�
EXPAND�YOU R�"����S�MEMORY�TO �:�MHM:E�H?�
�*� �W ITHOU T�D ISPOS ING �O F�YOU R�EX IS TING �

���,�UPGRADE�	MUST�BE���X�3".�CHIP�TYPE
�
OR�NOT�EXCEEDING��CM� IN� LENGTH
�

)(&3�S��
��

".--$"32�3.�8.41�
���%�,�'�/*!,����
.)�!#0���
�'�

.&("#0"3%�NEEDS�, IC KS TA RT� ���� TO �OPERATE�
	, IC KS TA RT� ���� UPGRADE�AVA ILAB LE �FROM �US �FO R�

_�����
�� *N S TA LLA TIO N � REQU IRE S �CONNEC TION � TO �THE�
("3:�CH IP �� &ASY�TO � FO LLO W � IN S TRU C TIO N S � P ROV IDED �

,)�!�(�!�(&)�%-
0''&3*/(�&9$&15*0/"-�
7"-6&�'03�.0/&:
�THE�
3OCGEN�(ENLOCKS�O FFE R�LEVELS�
O F�QUA LITY
�FUNC TION �AND�
SOPH IS TICA TION �NO T�NORMALLY�
AVAILABLE�IN�TH IS �PRICE �CATEGORY�

41&$*"-�0''&3��30$(&/�.,�**�*/$-6%&4��)0.&�5*5-&3��40'58"3&�'03�"���

(ENLOCK�1LUS

(&/-0$,�.,�**� (&/-0$,�1-64
/ . , 9 � ^ � � �� � � / . , 9 � ^ � � � �� �

����*"#&#*-�.0�')(#.),
8ITH� ITS�DEDICATED�MONITOR�INPUT
�THIS�MODEL�
COMBINES�THE�ADVANTAGES�OF�A�HIGH�QUALITY�
����MEDIUM�RESOLUTION�COLOUR�MONITOR�WITH�
THE�CONVENIENCE�OF�REMOTE�CONTROL�5ELETEXT�

57���AT�AN�EXCELLENT�LOW�PRICE�*�'EATURES�DARK�
q \ � GLASS�SCREEN�FOR�IMPROVED�CONTRAST�

^ � � � � � � � KMBKTCHMF�6!4jDE LIVE RY ���CABLE

1HILIPS�$.�����.K�LL�.ONITOR�	(ENUINE�6,�VERSION


INCLUDES�CABLE
��� :EAR�ON�SITE�MAINTENANCE
AND�i-OTUS�&SPRIT�5URBO����GAME������������������������������������� ��_�������

* , #( . �, -
1RICES�*NCLUDE�7"5
�%ELIVERY�

AND�$ONNECTION�$ABLE
"--�&7&4)".�.*$304�45"3�13*/5&34�*/$-6%&
���.0/5)4�0/�4*5&�8"33"/5:

4TAR�-$���� 4UCCESSOR�TO�-$���
���FONTS
�������CPS����������������� _�������
&�.��4TAR�-$����� &NTRY�LEVEL���1IN�$OLOUR
���FONTS������������������_�������
4TAR�-$����� ��1IN�$OLOUR
���FONTS
� ������CPS��������������������������� _�������
&�.��4TAR�-$�������� ���1IN
���FONTS
� ������CPS���������������������_�������
&�.��4TAR�-$ �������. KLL� ���1IN
����CPS�HIGH�SPEED�D RA FT���� _�������
4TAR�-$�������$� 4UPERB����1IN�$OLOUR
���FONTS
�������CPS�����_��������
"UTOMATIC�4HEET�'EEDER�FOR�����-$�PRINTERS�	PLS�STATE�MODEL
���_������
4 TAR�9#�������$0-063����PIN
����COL��POWER�PRINTER�������������� _�������
4TAR�9#�����������COLUMN�VERSION�OF�9#�����������������������������_�������

$ ITIZ E N �����$0-063 �P R IN TE R ������������������������������������������������������������_
) EW LE TT�1 A CKA RD �% E SK JE T�� �� �����������������������������������������������������������_
) EW LE TT�1 A CKA RD �% E SK JE T����$� 	$ O LO U R 
 �������������������������������������_
&�.��) EW LE TT�1 A CKA RD �% E SK JE T���� �$ O LO U R ����������������������������� _
$ ANON �#+���49 �*N K JE T�1 R IN TE R ��������������������������������������������������������� _
&�.��$ ANON � #+���� � *N K JE T�1 R IN TE R ����DPI
�UPTO����CPS


��FONTS
����SHEET�FEEDER
� *#.�AND�&PSON�EMULATION������������ _
& PSON �-9��� �BUDGET�����CARRIAGE���PIN� ������CPS����������������� _
& PSON �-2�������PIN�������CPS
��K�BUFFER���������������������������������_
1 ANA SO N IC � ,91���� I� UPRATED����PIN�MODEL�������00CPS�������_
1 ANA SO N IC � ,91�����GOOD�VALUE����PIN�COLOUR�MODEL
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� ���� "51"/+�)�#),--6�!/&3"0
�*�7&+$�),4�-/& "��

_ � � � � �
INC 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�FAC ILITY �FO R�
ADD ITION �O F�FU RTHE R�DRIVES

3&1-"$&.&/5�"����
*/5&3/"-������

%3*7&�,*5

'ULLY�COMPATIBLE
�WITH� ��.B�
UNFORMATTED�CAPACITY��

4TRAIGHTFORWARD� INSTALLATION�
PROCEDURE�� ,IT�INCLUDES�FULL�

FITTING� INSTRUCTIONS�- � �� �� :&"3� 8"33"/5:�0/�"--�(00%4
%ETA ILS�CO RRE C T�A T�TIM E�O F�GO ING �TO �PRESS�n� " LL�GOODS�SUB JECT�TO �A VA ILA B ILITY

+"4�)�1"�+&$%1�0%,4/,,*�,-"+&+$�2+1&)��-*?�4"!+"0!�6�1,�#/&!�6��

/ . , 9
^ � � � � �

C�M<J?8D(@:IF	



C�M<J?8D�'@:IFJ� +"4�)�1"�+&$%1�0%,4/,,*�,-"+&+$�2+1&)��-*��4"!+"0!�6�1,�#/&!�6

04 +(38�2" --(-&�
�
 3�3'$�1(&'3�/1("$� ��
"T�A�GENUINE����DPI�SCANNING�RESOLUTION
�THIS�
SCANNER�PRODUCES�TRULY�SUPERB�QUALITY�SCANS�
)AS�A�FULL����MM�SCANNING�WIDTH
�VARIABLE�
BRIGHTNESS�CONTROL�AND������ ������������ ����DPI�
RESOLUTION��%AATASCAN�1ROFESSIONAL�7ERSION��^�
SCANNING�AND�EDITING�SOFTWARE�ALLOWS�REAL�TIME�
SCANNING�IN�EITHER�LINE�ART�OR�IN�UP�TO����
SIMULATED�GREY�SCALES��1ROVIDES�POWERFUL�
EDITING�FEATURES�AND�EXCELLENT�COMPATIBILITY�WITH�
MOST�%51�AND�1AINT�1ACKAGES
�EG��%ELUXE�1AINT���
5OUCH�6P��"LSO�SUPPLIED�IS�5HE�1UBLISHER�%ESK5OP�
1UBISHING�PACKAGE
�IDEAL�FOR�INCORPORATING�YOUR�
SCANNED�IMAGES�INTO�FLYERS�AND�NEWSLETTERS�

4 5 *- - �0/-: �_�� ���

.,/�')/-�
8&�(6"3"/5&&�THAT�THIS�IS�THE�
SMOOTHEST
�MOST�RESPONSIVE�AND�
ACCURATE�REPLACEMENT�MOUSE�YOU�
CAN�BUY�FOR�THE�"MIGA��&XCELLENT�
PERFORMANCE
�NOW�WITH�A����DPI�
RESOLUTION��"MAZING�NEW�PRICE�

_ ������� �������������
�����
		�

(0-%&/�*."(&�015*$"-�.064&�"MIGA�45�COMPATIBLE�
EXCELLENT�TRAVEL�ACCURACY�ASSURED��/&8�-08�13*$&����_������

53"$,#"--
)IGH�PERFORMANCE�TRACKBALL
�DIRECTLY�COMPATIBLE�TO�

ANY�"MIGA�OR�"TARI�45��1LUGS�INTO�MOUSE�OR�JOYSTICK�
PORT��4UPER�SMOOTH�AND�ACCURATE���YOU�PROBABLY�

WON�T�WANT�TO�USE�A�MOUSE�AGAIN�AFTER�USING� ��
THIS�5RACKBALL��'ULL�ONE�HANDED�CONTROL��5OP�
QUALITY�OPTO�MECHANICAL�DESIGN
�GIVING�HIGH�
SPEED�AND�ACCURACY�EVERY�TIME��/O�DRIVER�

SOFTWARE�NEEDED�

0/-:�_�����
+"4��" ��� �30.�48*5$)&3
26 (3"' (-& �!$36$$-�5$12(.-2�.%�* ("*23 13�. - �

8.41� 2..� (2�$ 28�6 (3' �.41 �- $6 �1., �26(3"'$1�
:OU�CAN�IMPROVE�SOFTWARE�COMPATIBILITY�ON�YOUR�"����1LUS��#Y�FITTING�OUR�30.�SWITCHER
�
YOU� CAN� ALTERNATE� BETWEEN� THE� ,ICKSTART� �� ALREADY� RESIDENT� AND� ANOTHER� VERSION� OF�
,ICKSTART� 30.� CHIP
� GIVING� YOU� THE� FREEDOM� OF� CHOICE�
'ITTING�IS�VERY�SIMPLE�INDEED
�AND�REQUIRES�NO�SOLDERING�OR�
SPECIAL�TECHNICAL� KNOWLEDGE�� 'ITTING�ALLOWS� TWO�METHODS�
OF�SWITCHING�� EITHER�BY�KEYBOARD� RESET
� OR�BY�AN�EXTERNAL�
TOGGLE�SWITCH�� /�#�� ,ICKSTART�30.� NOT�SUPPLIED�� "����
3EVISION���BOARDS�WILL� REQUIRE�CIRCUIT�MODIFICATION�

0/-:
_�����

, ICKS TA RT�����30.�SUPPLIED�SEPARATELY�������������������������������������������ONLY�_�����
, IC KS TA RT�����30.�SUPPLIED�SEPARATELY�������������������������������������������ONLY�_�����
"����3EVIS ION ���1$#�$ IRCU IT�. OD IFICA TION �4ERV ICE ���������������������������_�����

Y 7 - $ * � "MPLIFIED�4TEREO�
� � q� q� q� 4PEAKERS

3&"-*4&�5)&�536&�406/%�105&/5*"-�
0'�:063� F P J �
".*("�8*5)�
5)*4�1"*3�0'�
'6--�3"/(&�
41&",&34�
:OUR�"MIGA� PRODUCES� FINE� QUALITY� HI�FI� STEREO� SOUND��
&NJOY�QUALITY�STEREO�SOUND�REPRODUCTION� TO�THE ��A���WITH�
THIS� NEW�DESIGN� TWIN� SPEAKER�SYSTEM�� *NCORPORATES� A�
BUILT�IN� AMPLIFIER� WITH� SEPARATE� ADJUSTABLE� VOLUME�
CONTROLS� FOR� EACH� SPEAKER� UNIT�� 3UNS� FROM� 146�
	SUPPLIED
�OR�FROM�BATTERIES�	NOT�INCLUDED
�
4PEAKER�% IM ENSIONS� ���X��X���MM�	)X8 X%


0/-:
_� � �� �

J � 0/-:�_�����
*�3EPLACEMENT�1OWER�4UPPLY�FO R�"����)ARD�% ISK ���������_������

"$$&4403*&4
.*%*�*NTERFACE�CONNECTS�TO�SERIAL�PORT���������������������������������������������������������� �_� �����
7IRUS�1ROTECTOR�FITS�TO�LAST�DRIVE�IN�SYSTEM
�PROTECTNG�ALL�DRIVES�����������������_� ����
7*%*����"MIGA�VIDEO�DIGITISER�PACKAGE�INC��7*%*�$HROME�������������������������� _�������
"MIGA�����%UST�$OVER��������������������������������������������������������������������������������� _� ����
"MIGA�����%UST�$OVER��������������������������������������������������������������������������������� _� ����

40'58"3&
%IGITA�8ORDWORTH�������������������� _������
,IND�8ORDS�� ���������������� ����������_������
1ROTEXT�7 � �� ���������������������������_�������
)OME�"CCOUNTS�7������������������ _������
%ELUXE�1AINT�� ������������������������� _������
%ELUXE�7IDEO�� ������������������������ _������

.3�#ACKUP�������������������������������_������
".04���������������������������������������� _�����
)I4OFT�-ATTICE�$ ��������������������� _������
('"�#"4*$�$OMPILER�������������_������
%EVPAC�����������������������������������_�����
8ORKBENCH�.ANAGEMENT���������_�����

��+),�'
# E IE TE N C E

v�3".�ACCESS�-&%
v�3".�TEST�RUN�SWITCH� q
� �6SES��.B���BIT�;*14�
< E �4TYLE�MATCHED�TO�THE�"���
v�7ERY�LOW�POWER�CONSUMPTION
v�5HROUGHPORT�FOR�FURTHER�EXPANSION
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*�AM�SORRY�TO�HAVE�TO�WRITE�CONd
CERNING�AN�ARTICLE�IN�THE� LAST�ISSUE�
OF�"MIGA�4HOPPER�WHICH�ANGERED�
ME��5HE�ARTICLE� IN�QUESTION�WAS�THE�
REVIEW�OF�$ LARITY��� �FROM�.ICRODEAL��
5HE�REVIEWER�DID�WELL�TO�POINT�OUT�
THE�FACT�THAT�THE�SOFTWARE�CRASHED��
8HAT� IS�TOTALLY�UNACCEPTABLE
�
THOUGH
� IS�THE�MANNER�IN�WHICH�THE�
REVIEWER�CONDONES�THIS
� PASSING�IT�
OFF�AS�BEING�PAR�FOR�THE�COURSE�

"N�UNSTABLE�PIECE�OF�SOFTWARE�IN�
CONSTANT�USE� IS�MORE�TROUBLE�THAN�
I T jS�WORTH�� *� REALISE�THAT�THE�
MULTITASKING�ENVIRONMENT�OF�THE�
"MIGA�MAKES� IT�A�DIFFICULT�MACHINE�
TO�PROGRAM�FOR
� BUT�PROPERLY�TESTED�
SOFTWARE�COULD�PUT�AN�END�TO�THE�
DAYS�WHEN�THE�"MIGA�WAS�SEEN�AS�A�
QUIRKY�LITTLE �GAMES�MACHINE�� *F�
SERIOUS�"MIGA�USERS�WERE�SURE�THAT�
THEY�HAD�A�SOLID�BASE�TO�WORK�WITH
�
THEY�WOULD�BE�FAR�MORE�LIKELY�TO�
INVEST�IN�THEIR�MACHINE�� *NVESTMENT�
IS�WHAT�THE�"MIGA�NEEDS�TO�MAKE�IT�
A�REAL�SUCCESS�

4URELY�THE�SOFTWARE�COMPANIES�
WOULD�GAIN�MORE� IN�THE�LONG�RUN� IF�A�
REVIEWER�COULD�SAY�THAT�AFTER�A�WEEK�
OF�INTENSIVE�USE�A�PROGRAM�HADNjT �
STEPPED�OUT�OF�LINE�ONCE �*� REALISE�
THAT�TESTING�TAKES�TIME
� AND�TIME�
COSTS�MONEY
� BUT�*�WOULD�MUCH�
RATHER�PAY�A�FAIR�PRICE�FOR�A�STABLE�
PIECE�OF�SOFTWARE�WHICH�DOES�THE�
JOB�THAT�IT�SET�OUT�TO�DO
�THAN�PAY�
FOR�ONE�WHICH� IS�IN�EFFECT�UNFINISHED�

+ASON�%ILLING�
$HATHAM

1OINT�TAKEN
�+ASON
� ALTHOUGH� SINCE�
THE�REVIEW�MENTIONED�THAT�THERE�WERE

BUGS� IN�THE�SOFTWARE� IT� IS� UP�TO�THE�
POTENTIAL� BUYER�TO�DECIDE�WHETHER�OR�
NOT�THIS� IS�ACCEPTABLE�� "NY�REMOTELY�
COMPLEX�PROGRAM� HAS�FLAWS
� AND�THE�
ONLY�ADVICE�THAT�CAN�BE�OFFERED�TO�THE�
MORE�WARY�USER�IS�TO�WAIT�UNTIL� A�
PROGRAM�HAS�BEEN�ON�SALE�FOR�SOME�
TIME�BEFORE�BUYING�IT��5HAT�WAY�YOU�
CAN�BE�SURE�THAT�MOST�BUGS�HAVE�
BEEN� REMOVED�

*T�WOULD�BE�NICE� IF�SOFTWARE�WERE�
MORE�CAREFULLY�TESTED�BEFORE� RELEASE
�
BUT�AS�YOU�SAY�THIS�COSTS�MORE�
MONEY�AND�DENIES�THE�MANUFACTURER�
ITS�EDGE�OVER�THE�COMPETITION
� AS�WELL�
AS�DELAYING�THE� RELEASE�OF�NEW�
TECHNOLOGY�TO�THE�CONSUMER�

�03*(*/"-�163104&�
$AN�YOU�PLEASE�EXPLAIN�WHY�THE�
WORDS� k 'ROM�THE�.AKERS�OF�"MIGA�
'ORMATl �HAVE�APPEARED�ON�YOUR�
COVER �5HIS
� ALONG�WITH�THE�
INCLUSION�OF�THE�ODD�COVER�DISK�AND�
GLOSSY�COVERS
�GIVES�ME�THE�
IMPRESSION�THAT�"MIGA�'ORMAT�IS�NOT�
SO�MUCH�YOUR�kSISTERl�MAGAZINE�BUT�
YOU�ARE�BECOMING�A�k DOPPELGANGERl�
MAGAZINE��5HANKFULLY�THE�EXCELLENT�
CONTENTS�OF�YOUR�MAGAZINE�HAVE�
REMAINED�FAITHFUL�TO�THE�ORIGINAL�
PURPOSE
�THAT�BEING�TO�ACT�AS�A�NOd
NONSENSE�NO�FRILLS�INFORMATIVE�GUIDE�
TO�THE�WHOLE�AREA�OF�"MIGA�COMd
PUTING
� BUT�FOR�HOW�LONG 

1ERSONALLY�*�WOULD�HAVE�THOUGHT�
THAT�IT�WAS�UNNECESSARY�TO�TRY�AND�
k RIDE�ON�THE�BACKl�OF�"MIGA�'ORMAT�
WHEN�WHAT� REALLY�SELLS�YOUR�
MAGAZINE� IS�THE�CONTENTS�� *�WOULD�
PREFER�NOT�TO�HAVE�A�COVER�DISK�
BECAUSE�THE�SOFTWARE�IT�CONTAINS�IS�
EASILY�AVAILABLE
� AND�*�WONDER�HOW

LONG�IT�W ILL� BE�BEFORE�A�COVER�DISK�IS�
PROVIDED�EVERY�MONTH�

1AUL�.ATTHEWS�
&AST�4USSEX

-ET�ME�FIRST�STRESS�THAT�WE�ARE�
COMPLETELY�INDEPENDENT�OF�"MIGA�
'ORMAT��5HE� REASONING�BEHIND�THE�
�'ROM�THE�MAKERS�OF���l� TEXT�IS�AS�
FOLLOWS��"MIGA�'ORMAT�IS�THE�WORLDjS�
BEST�SELLING�"MIGA�MAGAZINE
� AND� IF�
WE�CAN�CONVINCE�SOME�OF�ITS� READERS�
TO�TRY�"MIGA�4HOPPER�ON�THE�
UNDERSTANDING�THAT�WE�MAINTAIN�THE�
SAME�HIGH� STANDARDS�OF�PRODUCTION
�
THEN�WE�CAN�ONLY�BENEFIT�

"S�YOU�SAY
�OUR�EDITORIAL� CONTENT�
AND�STYLE� ARE�QUITE�DIFFERENT�FROM�
THOSE�OF�"MIGA�'ORMAT
� AND�THEY�WILL�
CONTINUE�TO�BE�

5HE�COVER�DISK�IS�SOMETHING�THAT�
HAS�PROVED�VERY�POPULAR
� AND�WEjRE�
CURRENTLY�DEBATING�WHETHER�OR�NOT�TO�
MAKE� IT�A�PERMANENT�FEATURE�� *F�ANY�
READERS�HAVE�STRONG�FEELINGS�ON�THE�
QUESTION
� DO�WRITE�AND� LET�US� KNOW�

�#65�)0-%�0/�
4OON�AFTER�THE�"���jS�APPEARANCE
�
THIRD�PARTY�MANUFACTURERS�BEGAN�
CREATING�PERIPHERALS�THAT�COULD�BE�
ADDED�EXTERNALLY�AND�KEEP�THE�
MACHINEjS�GUARANTEE� INTACT��5O�
OFFSET�THIS
�$OMMODORE�PRODUCED�
THE�LIKES�OF�THE�"�����THAT�CATERED�
FOR�INTERNAL�EXPANSION��$OMMODORE�
BLATANTLY�ADVERTISE�THIS�MACHINE
�
AND�OTHERS�SUCH�AS�THE�"����
�AS�
CONTAINING�INTERNAL� ;ORRO�SLOTS�FOR�
THE�ADDITION�OF�EXTRA�MEMORY�AND�SO�
ON��(REAT�STUFF
� BUT�HOLD�ON�� �IF�YOU�
OPEN�THE�MACHINE�TO� INSERT�YOUR�
EXTRAS�INTO�THE�SLOTS
�THEN�YOUR�
MACHINE� IS�NO�LONGER�COVERED�BY�THE�
GUARANTEE��&VEN� IF�YOU�TAKE�YOUR�
MACHINE�TO�AN�AUTHORISED�DEALER�TO�
DO�THE�JOB
� THE�SAME�RULE�APPLIES�

*F�$OMMODORE�ARE�ADVERTISING�
THE�MACHINES�AS�UPGRADABLE
� AND�
THEN�SAYING�THAT�OPENING�A�MACHINE�
WILL� INVALIDATE�ITS�GUARANTEE
�THEN�
THIS�MUST�CONTRADICT�THE�CLAIM�OF�
THE�ADVERTISEMENT�THAT�THE�MACHINE�
IS�UPGRADABLE�� *F�THIS�IS�SO
�WHY�
DONjT �$OMMODORE�JUST�PRODUCE�A�
SYSTEM�WHEREBY�MACHINES�CAN�BE�
UPGRADED�VIA�A� RACK�MOUNTED�
MODULAR�SYSTEM 

%�3�5HOMPSON�
/ORWICH

5HIS� IS�AN� IMPORTANT� ISSUE��1OSING�AS�
A�CUSTOMER
� *� PHONED�$OMMODORE�
AND�SPOKE�TO�A�PERSON�WHO�
CONFIRMED�THAT�OPENING�UP�MY�"�����
WOULD� INVALIDATE� ITS�WARRANTY�� *T�WAS�
SUGGESTED�THAT� *� CONTACT�MY�DEALER
�
WHO�WOULD�FIT�ANY�EXPANSIONS�FOR�ME
�
AND�THEN� REPLACE�ANY�WARRANTY�SEALS�
THAT�GOT�TORN�WHEN�THE�CASE�WAS�
OPENED
� SO�NO�ONE�WOULD�BE�ANY�THE�
WISER��8HEN� *� ASKED�WHAT�WOULD�
HAPPEN� IF�*� BOUGHT�AN�EXPANSION�CARD�
VIA�MAIL�ORDER�AND�MY�LOCAL�DEALER�
DIDNjT �CARE�TO�FIT� IT
� *�WAS�TOLD�THAT� *

COULD�WRITE�TO�$OMMODORE�EXPLAINING�
THE�PROBLEM�AND� *�WOULD�PROBABLY�BE�
SENT�SOME�SPARE�WARRANTY�SEALS�

4OME�TIME� LATER� *� PHONED�
$OMMODORE�AGAIN
�THIS�TIME�
IDENTIFYING�MYSELF�AS�A�JOURNALIST�AND�
ASKING�FOR�THE�COMPANY�S�OFFICIAL�
POSITION�� *�WAS�EVENTUALLY�ASSURED�
THAT�OPENING�UP�AN�"����� IN�ORDER�TO�
INSTALL� EXPANSION� CARDS�WOULD� NOT�
VOID�YOUR�WARRANTY��.IKE�(OSHERON
�
$OMMODORE�S�MULTI�MEDIA�SALES�
MANAGER
�TOLD�"MIGA�4HOPPER�ON� THE�
RECORD�THAT� kTHE�MACHINE� IS� A�
WORKSTATION�THATjS�DESIGNED� FOR�
USERS�� UNGRADABILITY�l

%ESPITE�THIS�OFFICIAL� STATEMENT
�
THERE�S�CLEARLY�STILL� SOME�CONFUSION�
ABOUT�WARRANTIES�� *jD� BE� INTERESTED�TO�
HEAR�OF�ANY�READERS�� EXPERIENCES�

�5)*/(4�-*,&�13*/5'4�
+UST�A� LITTLE �NOTE�TO�SORT�OUT�A�FEW�OF�
THE�PROBLEMS�THAT�SOME�PEOPLE�HAVE�
WRITTEN� IN�ABOUT�CONCERNING�/ORTH$��
1EOPLE�SAY�THAT�THINGS� LIKE�PRINTFS�
AND�PUTS�DONjT �SEND�THEIR�OUTPUT�TO�
THE�SCREEN� IMMEDIATELY��8HAT�YOU�
HAVE�TO�DO�IS�

	A
�0PEN�UP�YOUR�k CLIBSl�DRAWER�AND�
LOAD�THE�FILE�CALLED� k DEFAULTS�Cl� INTO�
A�TEX T�EDITOR��4CROLL�DOWN�AND�FIND�
THE� LINE�THAT�SAYS�

�HMS�RSCNTSTMATEEDQDC��� ��

AND�CHANGE�THE���TO�A���
	B
�.OVE�THE�FILE� INTO�THE�k INCLUDEl�
DRAWER�
	C
�1UT�AT�THE�TOP�OF�EVERY�$�
PROGRAM�YOU�WRITE�THIS� LINE�

�HMBKTCD��CDE@TKSR�B�

#Y�THE�WAY
� IT�SAYS�HOW�TO�DO�
THIS� IN�THE�DOCUMENTATION�

+ONATHAN�-EVELL� 	AGED���
�
3INGWOOD

4O�NOW�WE� KNOW�

�%"3&� *�4":�*5�
*N�THESE�RECESSION�HIT�TIMES
� DONjT�
YOU�THINK�IT�WOULD�BE�A�GOOD� IDEA�TO�
CONCENTRATE�ON�WAYS�TO�SAVE�AND�
EVEN
� DARE� *�SAY�IT
�MAKE�MONEY�
WITH�YOUR�"MIGA
� RATHER�THAN�
PRINTING�LOADS�OF�ARTICLES�TELLING�US�
WHAT�TO�BUY�WITH�MONEY�WE�DONjT �
HAVE 

-EOPOLD�#LOOM�
%UBLIN

:ES�� /EXT�MONTH�WEjLL� BE�PRINTING�A�
MAMMOTH� ARTICLE�ALL� ABOUT�HOW�YOU�
CAN�MAKE�MONEY�WITH�YOUR�MACHINE��
8EjLL� BE�COVERING�JUST�ABOUT�EVERY�
CONCEIVABLE�APPLICATION
�FROM�BASIC�
TYPING�THROUGH�DESKTOP�PUBLISHING�TO�
VIDEO�AND�GRAPHICS�WORK
� NOT�FORd
GETTING�COMMERCIAL� PROGRAMMING�AND�
MUSIC��8EjLL� ALSO�BE�OFFERING� LOTS�OF�
USEFUL� ADVICE�ON�THINGS� LIKE�TAX�AND�
GRANTS
� AND�GIVING�YOU�A�WHOLE� LOAD

 ,(& �2'.//$1�^ �(224$�� � �^ �)4+8� ����



8HEN�$ LARITY��� �WAS�FIRS T�RELEASED�IT �SUFFERED�FROM�A�NUMBER�O F�BUGS��4HOULD�
REVIEWERS�CONDEMN�TH IS�SORT�O F�THING
� OR�JU S T�ACCEPT�IT �AS�NORMAL 

OF�USEFUL�CONTACTS�� 	5O�MAKE�SURE�OF�
YOUR�COPY�AND�SAVE�YOURSELF�SOME�
MONEY�TO�BOOT
� SEE�PAGE����


*NCIDENTALLY
� IF�ANY�OF�YOU�HAVE�
IDEAS�FOR�WHAT�YOU�WOULD� LIKE�TO�SEE�
IN�THE�MAGAZINE�OR
�JUST�AS�VALUABLE
�
COMMENTS�TO�MAKE�ABOUT�ARTICLES�
WEjVE�ALREADY�PUBLISHED
� THEN�DON�T�
HESITATE�TO�WRITE�AND� LET�US�KNOW�

�.045�0'�5)&�5*.&�
*�AM�REPLYING�TO�A�LETTER�FROM�
+ONATHON�8ILLIAMS�REGARDING�
DOWNLOADS�FROM�BULLETIN� BOARDS
�
PRINTED� IN�THE�.AY�ISSUE� <"4���>�

*� RUN�A�##4� IN�#IRMINGHAM�
CALLED�#RIGHT�-IGHTS�##4�	e�����
��������
��PM��AM�EVERY�DAY
� AND�
ONCE�USERS�HAVE�BECOME�MEMBERS�
THEY�GET�A� RATIO�OF�� �� �� *F�THIS� RATIO�
IS�NOT�SUITABLE
� THEN�USERS�HAVE�ONLY�
TO�EXPLAIN�THAT�THEY�ARE�NEW�TO�
COMMS�AND�AN�AGREED� RATIO�CAN�BE�
ARRANGED��"S� REGARDS�CONNECTING�AT�
ONLY��
����MOST�OF�THE�TIME
�THE�
USER�WILL�HAVE�TO�SHOP�AROUND�FOR�THE�
�����##4S� LIKE�MY�OWN�� �IT� IS�AS�
SIMPLE�AS�THAT�

*F�+ONATHON�WANTS�TO�GIVE�ME�A�
CALL�ON�MY�##4
� *�WILL�GIVE�HIM�ANY�
HELP�*�CAN��8E�AIL�STARTED�
SOMEWHERE�

"LAN�$LARKE
#IRMINGHAM

5HANKS�FOR�THAT�

�065-*/&%�"#07&�
*� READ�WITH� INTEREST�THE�ARTICLE�ON�
$OMMODOREjS�NEW�"MIGA�����d
�����AT�UNDER�_�
���� IT�REALLY�IS�A�
STUNNING�MACHINE�AND�WORTH�EVERY�
PENNY�� *T�MAKES�THE�"���������
LOOK�PROHIBITIVELY�EXPENSIVE�� �SURELY�
ITS�FASTER�PROCESSOR�DOESNjT �WARRANT�
AN�EXTRA�_�
��� 

5HE�MOST� INTERESTING�THING�
ABOUT�ISSUE����WAS�THE�PROPOSED�
"MIGA�$%��'OR�IT� REALLY�TO�TAKE�OFF
� IT�
MUST�BE�WELL�ADVERTISED��+UST�HOW�
MANY�ADVERTS�ON�THE�TELLY�HAVE�YOU�
SEEN�FOR�ANY�"MIGA �/OT�MANY
�
THA TjS�FOR�SURE��"S�FOR�THE�MACHINEjS

TECHNICAL�SPECIFICATION
�$OMMODORE�
HAVE�ACHIEVED�A�CORRECT�BALANCE�OF�
HARDWARE�TRICKERY�AND�PRICE�� *T�
SOUNDS�FAR�SUPERIOR�TO�4EGAjS�.EGA�
$%�AND� IS�FAR�CHEAPER
� TOO�� *� KNOW�
WHICH�MACHINE� *�WOULD� RATHER�BUY�

'OR�$%�30.�TO�TAKE�OFF�ON�THE�
"MIGA
�$%�30.�DEVICES�NEED�TO�BE�
MADE�AVAILABLE�FOR�ALL�"MIGAS
�
INCLUDING�THE�"����� *N�THE�$%�30.�
BOX�SHOULD�BE�THE�"("�CHIPSET�TO�
ENABLE�ADVANCED�GRAPHICS�TO�BE�
DISPLAYED�ON�EARLIER�"MIGAS�� *�FEEL�
THIS�COULD�BE�DONE
�SINCE�(71�HAVE�
PRODUCED�A�HARD�DISK�WITH�AN�
ACCELERATOR�IN�THE�SAME�BOX�

0NCE�$%�30.�HAS�BEEN�
ESTABLISHED�WITH�ALL�"MIGAS
�
SOFTWARE�SUPPORT�NEEDS�TO�
BE�MUCH�BETTER�THAN�WAS�THE�
CASE�WITH�$%57��'OR�"MIGA�
$%�TO�BE�TAKEN�SERIOUSLY�IT�
SHOULD� INCLUDE�AN� INTERNAL�
*%&�HARD�DISK�WITH�A�
MINIMUM�CAPACITY�OF���.B�
"MIGAS�AT�PRESENT�ARE�
CRITICISED�FOR�LACK�OF�BUILT�IN�
HARD�DISKS�AS�STANDARD�IN�
THE� LOW�END�MACHINES��"�
HARD�DISK�WOULD�ENABLE�
8ORKBENCH�AND�APPLICATIONS�
SOFTWARE�TO�BE�USED�

*F�$OMMODORE�DONjT �TAKE�
THE�MEASURES�OUTLINED�
ABOVE
�THEN�THE�"MIGA�$%�
WILL�DIE�JUST�LIKE�$%57
�AND�
1$S�AND�OTHER�MACHINES�WILL�
OVERTAKE�THE�"MIGA�AGAIN�
5HE�"MIGA�HAS�ONLY�JUST�
MANAGED�TO�GET�BACK�ON�TOP�
BECAUSE�OF�THE�"("�CHIPSET�
AND�THE�"���������

0NE� LAST�THING��WHERE� IS�
THE�ASSEMBLY� LANGUAGE�
TUTORIAL � *�ENJOYED�THE�FIRST�
INSTALLMENT�AND�EXPECTED�TO�
SEE� IT�EVERY�MONTH�

"NDREW�4MITH�
5AMWORTH

8ELL
� AN� �����PROCESSOR�
COSTS�SIGNIFICANTLY�MORE�THAN�
A���&$���
�BUT�YOU�RE�RIGHT��

IT jS� NOT�_ > += = = �MORE�� *� EXPECT�THE�
PRICE�OF�THAT�ONE�WILL� BE�DROPPING�
SOON�ENOUGH�

3EMEMBER�THAT�WHEN�YOU�TALK�
ABOUT�$OMMODORE�GETTING�THE�
BALANCE� BETWEEN� SPECIFICATION� AND�
PRICE�RIGHT�ON�THE�"MIGA�$%
�THEY�
HAVENjT �DONE�SO�YET��_���� IS�THE�
PRICE�WE�BELIEVE�THAT�$OMMODORE�ARE�
AIMING�TO�BRING�THE�UNIT�OUT�AT�� �IT�
MAY�WELL�CHANGE�BETWEEN� NOW�AND�
$HRISTMAS�� 'URTHERMORE
�4EGA�HAVE�
RECENTLY�DROPPED�THE�PRICE�OF�THE�
.EGA%RIVE�AND�.EGA�$%�TO�_���AND�
_���� RESPECTIVELY
� SO�THE�
COMPETITION� IS�ALREADY�HOTTING�UP�

*� AGREE�ABOUT�THE�NECESSITY�FOR�
$%�30.�TECHNOLOGY�ACROSS�ALL�
"MIGAS
� AND�SO�DO�$OMMODORE��5HEY�
HAVE�STATED�THAT�THIS� IS�ONE�OF�THEIR�
AIMS�

#ECAUSE�OF�THE�GROWTH�OF�INTEREST�
IN�$%�30.�ON�VARIOUS�PLATFORMS
� *�
THINK�THAT�$OMMODORE�ARE�UNLIKELY�TO�
SUFFER�AGAIN� FROM�THE�SHORTAGE�OF�
SOFTWARE�THAT�BESET�$%57�� *T�WILL� BE�
RELATIVELY�EASIER�TO�CONVERT�TITLES�FROM�
THE� LIKES�OF�THE�1$�AND�.EGA�$%� TO�
WORK�WITH�THE�"MIGA�	ADMITTEDLY�
GAMES
� BUT�THEY�ARE
� AFTER�ALL
�WHAT�
MADE�THE�"MIGA�SO�SUCCESSFUL� IN�THE�
FIRST�PLACE
�

*�CANjT �SEE�$OMMODORE�PUTTING�
HARD�DISKS� INTO� LOW�END�MACHINES
�
SIMPLY�BECAUSE�THE�MAJORITY�OF�
PEOPLE�WHO�BUY�THOSE�MACHINES�
SIMPLY�DONjT �WANT�HARD�DISKS��5HEY�
WANT�TO�PLAY�GAMES�

*jM�GLAD�YOU� LIKED�THE�ASSEMBLER

ARTICLE�� IF�MORE�PEOPLE�WRITE� IN�
REQUESTING�ANOTHER
�WEjLL� DO�ONE�

�8*5)065�$)"3(&�
*�WOULD� LIKE�TO�SING�THE�PRAISES�OF�
%"7"-�&LECTRONICS
�MY�	RELATIVELY
�
LOCAL�COMPUTER�SHOP�

*� HAVE�HAD�CAUSE�TO�USE�THEIR�
REPAIR�SKILLS�ON�A�COUPLE�OF�
OCCASIONS�SINCE�BUYING�MY�"MIGA�
����FROM�A�FRIEND
� KNOWING�IT�TO�BE�
FAULTY��5HEY�FIXED�THE�ORIGINAL�FAULT�
AND
�WHEN� IT�RE�APPEARED�A�FEW�DAYS�
LATER
� RE�INVESTIGATED�AND�FOUND�THE�
LOOSE�CONNECTIONS�CAUSING�THE�
FAILURE��5HIS�SECOND�REPAIR�WAS�DONE�
FREE�

"�FURTHER�REPAIR�WAS�COMPLETED�
WITHIN�THE�PROMISED�TEN�DAYS��:ET�
ANOTHER�FAULT�SURFACED�A�FEW�DAYS�
LATER
�QUITE� INDEPENDENT�OF�THE�
OTHERS� <WAS�THIS�CHEAP�"����SUCH�A�
BARGAIN �� �ED>
�AND�WHEN� *�TOOK�MY�
MACHINE�INTO�%"7"-�IT�WAS�REPAIRED�
WITHIN�TEN�MINUTES�WITHOUT�CHARGE�

*N�THESE�DIFFICULT�TIMES�FOR�
BUSINESSES� IT� IS� REALLY� REFRESHING�TO�
COME�ACROSS�A�COMPANY�WITH�SUCH�
AN�HONOURABLE�ATTITUDE�TOWARDS�THEIR�
CUSTOMERS�

,� *�%ICKINSON�
-INCOLNSHIRE

*TjS�ALWAYS�GOOD�TO�HEAR�OF�A�
REPUTABLE�DEALER�� .AY�*� ALSO�POINT�OUT�
THAT� *jVE�HAD�NOTHING�BUT�EXEMPLARY�
SERVICE�FROM�MY�PARENTSj� COMPUTER�
SHOP
�.ARCLIFF�COMPUTERS� IN�
4UNDERLAND�� $ %

!������
4 A L A R Y � A C C O R D I N G � T O � E X P E R I E N C E
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&UROPEjS� BIGGEST� PUBLISHER�O F�COMPUTER� AND� CONSOLE�MAGAZINES� IS� ONCE�
AGAIN� ON� THE� LOOKOUT�FO R�FIRST�CLASS� TA LENT�� 5HE� COMPANY� RESPONSIBLE� FOR�
SUCH� MARKET�LEADERS� AS�"MIGA� 'ORMAT
�5OTAL
� (AMES.ASTER
� 4EGA� 1OWER
�
.&("�AND� 4UPER�1LAY� IS� GEARING�UP� TO� LAUNCH� YET�MORE�WORLDBEATING�
MAGAZINES�ONTO� THE�MARKET�

*F�YOUjRE� ALREADY�AN� "@EPKN�WITH� EXPERIENCE� IN� 'UTURE� TERRITORY�AND�
YOUjRE� HOPING�TO �JO IN � US
�WE�WANT�TO � HEAR�FROM�YOU�� *F�YOUjRE� AN�
EXPERIENCED
� AMBITIOUS�!ALQPU�"@EPKN�KEEN� TO� MOVE�ON� AND� UP
� WE�WANT�
TO � HEAR�FROM�YOU�� *F�YOUjRE� AN��NP� "@EPKN�� �NP��OOEOP=JP�OR�-NK@Q?PEKJ�
"@EPKN�WORKING�W ITH�2UARK�91RESS� AND� DESPERATE� TO�GET�ON
� WE�WANT�TO�
HEAR�FROM �YOU�� *F�YOU�DONjT �WORK�FO R�A�MAGAZINE� BUT�WOULD� DEARLY� LOVE� TO
�
AND� KNOW�4EGA� AND� /INTENDO�CONSOLES� AND� CONSOLE�GAMES� INSIDE� AND�
OUT
� WE�WANT�TO � HEAR�FROM �YOU�� *F�YOU� REALLY
� SERIOUSLY� BELIEVE� YOU� HAVE�
SOMETHING�TO� O FFER�&UROPEjS�MARKET� LEADERS
� WE� COULD�WELL� HAVE�
SOMETHING�SERIOUS� TO� OFFER�YOU�

8RITE� NOW
� ENCLOSING�A�$7
� AN� EXAMPLE� O F�WORK� PUBLISHED� OR�
UNPUBLISHED� AND� 'IVE�(OOD� 3EASONS�8HY�'UTURE� /EEDS�.E� TO���"NNIE�
$HALMERS
� 'UTURE� -EISURE
� A T�THE� ADDRESS�BELOW�

#QPQNA� -Q>HEODEJC�� �� � *KJIKQPD�0 PNAAP�� �=PD�� ���� ��4 �
1AH�� � � � � �� � � � � � �� #=T�� � � � � �� � �� ��
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0CTA.&%�S�FILE �PANEL�A T�THE� TOP�LE FT�O F�THE�SCREEN�� 5HIS�IS�WHERE�YOU�LOAD�AND�SAVE�A LL�
SONGS�AND�INSTRUMENTS
�AS�WELL�AS�DELETE�ANY�UNWANTED�FILES�ON�DISK�

+HP�L�RHNK�<A:G<>�MH�@>M�
LM:KM>=�BG�F:DBG@�FNLB<�HG�
RHNK��FB@:
��EE�RHN�G>>=�BL�
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=BLD�� �GH�>QMK:�DBM�K>JNBK>=��
1BF�1N<D>K�LAHPL�RHN�AHP �
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5 RACKERS�HAVE� LONG�BEEN�AN�
ALTERNATIVE�TO�SEQUENCERS�
FOR�MAKING�MUSIC�ON�THE�
"MIGA��5HEY�ARE�CONVENIENT�

BECAUSE�THEY�USE�THE� INTERNAL�SOUND�
CAPABILITIES�OF�THE�"MIGA
�MEANING�
THAT�YOU�DONjT �NEED�ANY�EXTERNAL�
HARDWARE�TO�MAKE�MUSIC��.&%�AND�
ITS�SUCCESSOR�0CTA.&%�HAVE�
ESTABLISHED�THEMSELVES�OVER�THE�
LAST�FEW�YEARS�AS�THE�BEST�TRACKERS�
AROUND
� AND�ON�THIS�MONTHjS�COVER�
DISK�WEjVE�SUPPLIED�YOU�WITH�
0CTA.&%�VERSION���

"LTHOUGH� INITIALLY�INTENDED�FOR�
THOSE�WITH� LITTLE�OR�NO� KNOWLEDGE�OF�
MORE�PROFESSIONAL�MUSIC�SOFTWARE
�
0CTA.&%�HAS�AMASSED� LOADS�OF�
FEATURES�SINCE� ITS�CONCEPTION
� AND� IF�
YOUjVE�NEVER�SEEN�A�TRACKER�BEFORE� IT�
MAY�LOOK�A� LITTLE�COMPLICATED�ON�FIRST�
SIGHT�� #UT� IT�S� REALLY�QUITE�EASY�TO�
USE
� AS�YOUj LL� SEE�

'IRST�A�FEW�NOTES�ABOUT�TRACKERS�
AND�WHAT�THEY�DO��8ITH�A�TRACKER�
PROGRAM
�YOU�CAN�USE� *''�SAMPLES

AND� STRING�THEM�TOGETHER�INTO�
SEQUENCES�TO�PLAY�MUSIC�� *N�MOST�
CASES�THE�NUMBER�OF�SAMPLES�YOU�
CAN� PLAY�TOGETHER�AT�THE�SAME�TIME� IS�
RESTRICTED�TO�FOUR�� �THE�NUMBER�OF�
SOUND�CHANNELS� IN�THE�"MIGA��
0CTA.&%
� HOWEVER
�CAN�PLAY�UP�TO�
EIGHT�SAMPLES�AT�A�TIME�BY�A�CLEVER�
BIT�OF�JIGGERY�POKERY�WHICH�ENABLES�
TWO�SAMPLES�TO� PLAY�ON�EACH�
CHANNEL�� 5HE�ONLY�DOWNSIDE� IS�THAT�
WHEN�YOUjRE� USING�MORE�THAN� FOUR�
SOUNDS�AT�ONCE�THERE� IS�A�
DEGRADATION� IN� SOUND�QUALITY�

5HERE�ARE�ALL� SORTS�OF�OTHER�
FEATURES� IN�0CTA.&%��5HE�SOUND�
SOURCES�ARE�NOT�JUST� LIMITED�TO� *''�
SAMPLES�� �YOU�CAN�USE�4YNTHSOUNDS
�
WHICH� ARE� BUILT�UP�FROM�SIMPLE�
WAVEFORMS
� AND�EVEN�OUTPUT�NOTES�
OVER�.*%*�TO�PLAY�ANY�.*%*�
INSTRUMENTS�YOU�MAY�HAVE�� *T�ALSO�
ENABLES�YOU�TO�VIEW�AND�EDIT�MUSIC�
IAS�STANDARD�MUSICAL� NOTATION
�WHICH�
CAN�BE�PRINTED�OUT�ON�A�PRINTER�

:OU�CAN� RUN�0CTA.&%�BY�DOUBLEd

* F �YOU�PREFER�WORKING�W ITH�MUSIC�NOTATION
�YOU�CAN�ED IT�AND�CREATE�TRACKS�
USING�THE�NOTATION�EDITOR�� :OU�CAN�ALSO�P RIN T�I T �OUT�

CLICKING�ON�THE�0CTA.&%�ICON��
)OWEVER
�YOU�MAY�WANT�TO�MAKE�YOUR�
0CTA.&%�DISK�BOOTABLE
�WHICH�
ENABLES�YOU�TO�BOOT�STRAIGHT�INTO�THE�
PROGRAM�FROM�THE�0CTA.&%�DISK�
'IRST
�FOLLOW�THE� INSTRUCTIONS�ON�THE�
DISK�PAGES�ON�HOW�TO�DE�ARCHIVE�
0CTA.&%�FROM�YOUR�COVER�DISK�ONTO�
ITS�OWN�DISK��5HEN�OPEN�A�$-*�OR�
4HELL�WINDOW�AND�TYPE�THE�FOLLOWING�

)MRS@KK� �/BS@-DC�U������

:OU� NEED�TO�PUT�QUOTES�AROUND�THE�
NAME�OF�THE�DISK
� BECAUSE� IT�HAS�
SPACES� IN� IT�� *F�YOU� HAVE�ONLY�ONE�
DRIVE�YOU�WILL� BE�ASKED�TO� PUT�THE�
0CTA.&%�DISK� IN�DRIVE�DF0�
�
OTHERWISE�YOU�CAN� PUT� IT� IN� ANY�DRIVE��
0NCE� IT jS�FINISHED�THE� *NSTALL� PROCESS�
YOU�CAN�TURN�OFF�YOUR�"MIGA�AND� REd
BOOT�USING�YOUR�NEWLY�BOOTABLE�
0CTA.&%�DISK�

*F�YOU�WANT�TO� INSTALL� THE�PROGRAM�
ONTO�A� HARD�DRIVE
�COPY�THE�ENTIRE�
CONTENTS�OF�THE�0CTA.&%�DISK�TO� ITS�
OWN�DRAWER�ON�THE� HARD� DRIVE��:OU�
THEN� HAVE�TO�ASSIGN�THE�NAME�OF�THE�
ORIGINAL� DISK�TO�THE�NAME�OF�YOUR�
DRAWER
� SO�THAT�0CTA.&%�KNOWS�
WHERE�TO� LOOK�WHEN� IT jS�TRYING�TO�FIND�
FILES�AND�THINGS��:OU�HAVE�TO�EDIT�
YOUR�START�UP�SEQUENCE�TO�DO�THIS��
"SSUMING�YOU�PUT�THEM� IN�A�DRAWER�
CALLED�0CTA.&%�ON�DH0�
� ADD�THE�
FOLLOWING�TO�THE� LIST�OF�ASSIGNS� IN�YOUR�
START�UP�SEQUENCE�

@RRHFM��/BS@-DC�U�������ci�
CG/��BS@-%$

"GAIN
� DONjT�FORGET�THE�QUOTES�

#EFORE�WE�GET�STARTED�WITH�THE�
SPECIFICS
� LETjS�TAKE�A�BRIEF�LOOK�AT�ALL�
THE�FUNCTIONS�OF�0CTA.&%�� *N�THE�TOP�
LEFT�OF�THE�SCREEN� IS�THE� USER�
INTERFACE�PANEL
� AND�THIS� IS�WHERE�
YOU� ISSUE�COMMANDS�TO�THE�PROGRAM��
5HERE�ARE�TEN�PANELS�THAT�CAN�BE�
DISPLAYED� HERE
� BUT�ONLY�ONE�CAN�BE�
DISPLAYED� AT�A�TIME��:OU�BRING�UP�THE�
OTHER�PANELS� BY�CLICKING�ON�ONE�OF�THE�
TEN�GADGETS� IMMEDIATELY�TO�THE� RIGHT�
OF�THE� PANEL
�MARKED�'*-&4
�.*4$
�
1-":
�70-
� */453
�.*%*
� #-0$,
�
53"/4
�&%*5�AND�3"/(&�

8HEN�YOU� LOAD�THE�PROGRAM
�THE�
PANEL�'*-&4� IS�HIGHLIGHTED�AND�THIS� IS�
WHERE�YOU� LOAD�AND� SAVE�FILES
�
INCLUDING�SONGS
� SAMPLES�AND� HYBRID�
SOUNDS�� /EXT�TO� IT� IS�.*4$��$LICK�ON�
THIS�AND�A� PANEL� APPEARS�WHICH�
ENABLES�YOU�TO�SET�UP�CERTAIN�
PREFERENCES
� SUCH� AS�SCREEN� COLOURS�
AND�MOUSE� POINTER�� � IF�YOU�DONjT � LIKE�
THAT�LITTLE�MAN� POINTER
� CLICK�ON�THE�
0''�GADGET�NEXT�TO�+6.1��� *TjS�ALSO�
HERE�THAT�YOU�CLEAR�SONGS�FROM�
MEMORY�AND�2UIT�THE�PROGRAM�

/EXT�DOWN� IS�1-":��5HIS� IS�NOT�
ONLY�WHERE�ALL� THE� PLAY�OPTIONS�ARE
�
BUT�ALSO�TEMPO�AND�CHANNEL�
INFORMATION��5HE�70-�PANEL� ENABLES�
YOU�TO�ADJUST�THE� RELATIVE�VOLUMES�OF�
EACH�TRACK�� 5HE� */453�PANEL� IS�
WHERE�YOU�CAN� LOAD�SAMPLES�AND�
ALTER�SOME�OF�THEIR�CHARACTERISTICS
�
INCLUDING�HOW� LONG�THEY�PLAY�FOR
� HOW�
LOUD�THEY�ARE�AND�ANY�TRANSPOSITION�
VALUES��5HE�.*%*� PANEL�TAKES�CARE�OF�
ALL� THE�COMMANDS�YOU�MIGHT�WANT�TO�
OUTPUT�TO�A�.*%*� INSTRUMENT�

5HE�#-0$,�PANEL� DEALS�WITH�
MANIPULATION�OF�#LOCKS��"�#LOCK� IS�A

IRU �E S
1 6 " 7
*/ 4 5 3
# - 0 $ ,

JW ISE�I
	6/,�� _
. *% *MTMEM
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SECTION�OF�MUSIC
�WHICH�WE�LL� LOOK�AT�
IN�MORE�DETAIL�SHORTLY��53"/4�
ENABLES�YOU�TO�TRANSPOSE� LARGER�
SECTIONS�OF�MUSIC�AS� A�WHOLE
�
INCLUDING�5RACKS
� #LOCKS�OR�THE�ENTIRE�
SONG�� &%*5� IS�WHERE�YOU�SET�UP�
PARAMETERS�FOR�ENTERING�AND�EDITING�
MUSIC� IN�THE�TRACKER
� AND� FINALLY
�
3"/(&�ENABLES�YOU�TO�PERFORM�CUT�
AND� PASTE�OPERATIONS�TO�EXISTING�
PIECES�OF�MUSIC�

5O�THE�RIGHT�OF�THE�TEN�GADGETS�
WEjVE�JUST�LOOKED�AT� IS� ANOTHER�
COLUMN�OF�FIVE�GADGETS��5HESE�SWITCH�
BETWEEN�THE�FIVE�MAIN�SCREEN�
DISPLAYS�BELOW�THE�TOP� PANEL��5HE�TOP�
GADGET
�MARKED��������
� SHOWS�THE�
MAIN�TRACKER�EDITING�DISPLAY
�WHICH� IS�
WHERE�YOU�DO�MOST�OF�THE�ENTERING�
AND�EDITING�OF�MUSIC� IN�0CTA.&%��
#ELOW�THAT�IS�A�GADGET�MARKED�WITH�
VARIOUS�MUSICAL� SYMBOLS��$LICKING�ON�
THIS�BRINGS� UP�THE�/OTATION�EDITOR��
)ERE�YOU�CAN�EDIT�AND�ENTER�MUSIC�
WITH� STANDARD�MUSIC�NOTATION� IF�YOU�
PREFER
� AND�PRINT�OUT�THE�MUSIC�ON�
YOUR�PRINTER��5HE�GADGET�4:/5)� IS�
USED�TO�DESIGN� AND�EDIT�SOUNDS�
USING�SIMPLE�WAVEFORMS�AS�
COMPONENTS��5HIS� IS� A� POWERFUL�
FEATURE�WHICH�ENABLES�YOU�TO�CREATE�
SOME�VERY�INTERESTING�SOUNDS�OF�YOUR�
OWN��"N�EXTRA�ADVANTAGE� IS�THAT�THE�
SOUNDS�THEMSELVES�TAKE�UP�LESS�
MEMORY�THAN�NORMAL� SAMPLES�

5HE�NEXT�GADGET
�MARKED�
4*7*1&%
� BRINGS�UP�THE�SAMPLE�EDITOR��
)ERE�YOU� CAN�SAMPLE�SOUNDS�	AS�
LONG�AS�YOU�HAVE�A�HARDWARE�
SAMPLER
�AND�EDIT�EXISTING�SAMPLES��
'INALLY�THE�GADGET�4-*45�BRINGS�UP�A�
LIST�OF�ALL�YOUR�SAMPLE�DISKS�AND�
DIRECTORIES�AND�THE�SAMPLES�
THEMSELVES��5HIS�MAKES�FILE�
MANIPULATION�A� LOT�EASIER�WHEN�
YOUjRE� LOADING�SAMPLES�FROM� LOTS�OF�
DIFFERENT�DISKS�AND�DIRECTORIES
� AND�
HELPS�TO�MINIMISE�DISK�SWAPPING�

6NDERNEATH�THE�MAIN�DISPLAY�ARE�
TWO�GRAPHS�WHICH�DISPLAY�NOTES�AS�
THEY�ARE�PLAYED�FROM�THE� KEYBOARD�
AND�TRACKER��5HIS� HELPS�YOU�TO�SEE�
WHAT�NOTES�ARE�BEING�PLAYED
� HOW�
LOUD�THEY�ARE�AND�WHAT�CHANNEL�
THEYjRE�ON�� *T�WILL� BECOME�MORE�CLEAR�
ONCE�YOU�START�PLAYING�MUSIC�

,  * (-& � �31 "*
#EFORE�YOU� START�MAKING�YOUR�OWN

MUSIC
� TAKE�A� LOOK�AT�THE�DEMO�5RACK�
SUPPLIED�WITH�THE�PROGRAM�� $LICK�ON�
THE�'*-&4�GADGET� IN�THE�TOP� RIGHT�
HAND� PANEL
� AND�THE�FILES� PANEL�WILL�
BE�SHOWN�TO�THE� LEFT�OF�IT��$LICK�ON�
THE�$633%*3�GADGET�AND�A� LIST�OF�
THE�DIRECTORIES�ON� THE�0CTA.ED�
V? -= = �DISK� IS�DISPLAYED� IN�THE�WINDOW�
TO�THE� LEFT��$LICK�ONCE�ON�%EMOS� IN�
THIS�WINDOW�AND�THE�FILE�&SC�)EAVEN�
IS�SHOWN��$LICK�ONCE�ON� ITS�NAME��
/OW�CLICK�ON�THE�GADGET�-0"%��40/(�
TO� LOAD�THE�DEMO�TUNE�

.AKE�SURE�YOUjVE�GOT�THE�GADGET�
MARKED�����S��� IN�THE�TOP� RIGHT�HAND�
CORNER�SELECTED�TO�DISPLAY�THE�TRACKER�
EDITING�PAGE� IN� THE�MAIN�DISPLAY�� /OW�
CLICK�ON�THE�1-":�GADGET�BENEATH�
'*-&4��"�NEW�PANEL� IS�DISPLAYED�
WHICH�CONTROLS�HOW�TO� PLAY�THE�
MUSIC��$LICK�ON�1-":�40/(� IN�THIS�
PANEL� TO�HEAR�THE�DEMO��5HE�DEMO�
PLAYS�THROUGH�THE�SONG
� AND�WHEN�
IT jS�FINISHED� LOOPS�BACK�TO�THE�
BEGINNING��8HEN�YOUjVE�HEARD�
ENOUGH
� CLICK�ON�4501� IN�THE�1-":�
PANEL�� *F�YOU�PRESSED�4501� IN�THE�
MIDDLE�OF�THE�SONG
�YOU�CAN�CONTINUE�
PLAYING�FROM�WHERE�YOU�STOPPED�BY�
CLICKING�ON�$0/5�40/(��$LICKING�ON�
1-":�40/(�AGAIN�PLAYS�THE�SONG�
FROM�THE�BEGINNING
� REGARDLESS�OF�
WHERE�YOU�STOPPED�

"BOVE�THE�$0/5�40/(�GADGET� IS�
A�GADGET�MARKED�41&&%��WITH�TWO�
NUMBERS
������� 
� NEXT�TO� IT��5HESE�
ARE�THE�PRIMARY�AND�SECONDARY�TEMPO�
DISPLAYS��:OU�CAN�CHANGE�EITHER�OF�
THESE�WHILE�THE�MUSICjS�PLAYING�BY�
USING�THE� TWO�SETS�
OF�ARROWS�AND�
SLIDER�BARS�DIRECTLY�
ABOVE�THEM�
&XPERIMENT�WITH�
THEM��:OUj LL� NOTICE�
THAT�THE�SECONDARY�
TEMPO�CONTROL� 	��
�
CHANGES�THE�TEMPO�
BY�MUCH� LARGER�
INCREMENTS�AND� THE�
MUSIC�GETS�FASTER�THE� LOWER�THE�
NUMBER�	SETTING�THE�NUMBER�TO�= ? �
MAKES�THE�TRACK�EXACTLY�TWICE� AS�
FAST

�WHEREAS�THE� PRIMARY�TEMPO� IS�
A�MUCH�FINER�CONTROL� AND�THE�MUSIC�
GETS�FASTER�THE�HIGHER�THE�NUMBER�

/OW�YOUjVE�HEARD�THE�DEMO�
TRACK
� IT jS�TIME�TO�ENTER�SOME�MUSIC�
OF�YOUR�OWN�� $LICK�ON�THE�.*4$

GADGET� IN�THE�TOP�RIGHT�PANEL�TO�BRING�
UP�THE� kMISCELLANEOUS�� PANEL��$LICK�
ON�THE�$-&"3�40/(�0/-:�GADGET� IN�
THE�PANEL� AND�CLICK�ON�$0/'*3.�TO�
PERFORM�THE�COMMAND�� �ALL�
OPERATIONS� IN�THE�.*4$�PANEL� HAVE�TO�
BE�CONFIRMED
�TO�STOP�YOU�MAKING�A�
MISTAKE�AND�ERASING�SOMETHING�YOU�
REALLY�WANT�TO� KEEP��"�MESSAGE�
APPEARS� IN�THE�TITLE� BAR�AT�THE�TOP�OF�
THE�SCREEN� ASKING� k'LUSH�UNUSED�
INSTRUMENTS� 	:�/
 l�5HIS� IS�WHERE�ALL�
THE�MESSAGES�FROM�0CTA.&%�TO�YOU�
ARE�DISPLAYED��1RESS�/�ON�THE�"MIGA�
KEYBOARD� TO�
ANSWER�/O��"LL�THE�
NOTE� INFORMATION�
DISAPPEARS
�
LEAVING�JUST�THE�
SAMPLES� IN�
MEMORY��8E�CAN�
NOW�USE�THESE�
SAMPLES�TO�CREATE�
OUR�OWN�TRACK�

:OU�CAN� PLAY�
THE�SAMPLES�USING�THE�"MIGA�
KEYBOARD� 	ITjS�ALSO�POSSIBLE�TO�USE�A�
.*%*� KEYBOARD�TO�ENTER�NOTES
��5HE�
KEYS�ON�THE�"MIGA�ARE�ORDERED� IN�THE�
WAY�A�PIANO� KEYBOARD� IS�ARRANGED
�
THUS�

� � � � � � � � � � � = �
2 8& 3 5 : 6 * 0 1 < >
4�%� (�)�+� -� ��
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;� IS�THE� LOWEST�OCTAVE�OF�NOTE�$
�
AND�2� IS�$�AN�OCTAVE�ABOVE��1LAY

NOT�THE�= 
�WITH�THE� LEFT�MOUSE�
BUTTON��5HIS�CHANGES�THE�NUMBER�TO
���4LAP#ASS�� ,EEP�CLICKING�ON�THE�
SECOND�NUMBER�TO�SCROLL� THROUGH�ALL�
THE�SAMPLES� IN�MEMORY
� AND�PLAY�
THEM�ON�THE� KEYBOARD�TO�HEAR�WHAT�
THEY�SOUND� LIKE��5O�GO�BACK�DOWN�THE�
LIST
�CLICK�ON� THE�SECOND�NUMBER�WITH�
THE� RIGHT�MOUSE�BUTTON�� 	*F�YOU�
ACCIDENTALLY�CLICKED�ON�THE�FIRST�
NUMBER�WITH�THE� LEFT�BUTTON
� USE�THE�
RIGHT�MOUSE�BUTTON�TO�BRING� IT�BACK�TO�
��
�5HE� INSTRUMENTS�ARE� NUMBERED�
THUS�� ���� ���
�0"�� �07
� ���� ����AND
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1"�(�3)/�!�.�"))%��
5HE�.&%�6SERS�(ROUP�	OR�.6(�FOR�
SHORT
�AIMS�TO�PROVIDE�A�SERVICE�FOR�
ALL� USERS�OF�.&%�AND�0CTA.&%��
.EMBERS�CAN�SEND� IN�THEIR�PROBLEMS�
OR�ASK�FOR�ADVICE�ABOUT�ANY�ASPECT�OF�
.&%�OR�THE�"MIGA
� AND�THEREjS�A�BId
MONTHLY�DISK�BASED�MAGAZINE�CALLED�
5OTAL�*RRELEVANCE��5HIS�CONTAINS�
DEMOS
�MODULES
�SAMPLES
�FEATURES
�
A�SMALL�1%�SECTION
� AND� REVIEWS�OF�
READERSj�ORIGINAL� AND� kCOVEREDl�
MODULES��"S�A�SPECIAL� OFFER�TO�"MIGA

4HOPPER�READERS
�.6(�WILL�SEND�YOU�
A� FREE�COPY�OF�5OTAL�*RRELEVANCE�IF�YOU�
WRITE�A�NICE� LETTER�AND�ENCLOSE�A�DISK�
OF�YOUR�OWN�MODS�FOR�THE�CLUB�TO�
LISTEN�TO��"�BLANK�DISK�WILL� SUFFICE
� IT�
SAYS�HERE
� kBUT�WEjD� RATHER�HAVE�
SOME�MODS�l

*F�YOUjRE�HOOKED�ON�0CTA.&%
� OR�
JUST�CURIOUS
�CONTACT�3ICHARD�
#ANNISTER
�5HE�.&%�6SERS�(ROUP
�B �
(LEVUM�3OAD
�4TRATTON�4T�.ARGARET
�
4WINDON
�8ILTS�4/���"'�

:OU�CAN�ED IT�SAMPLES�IN�0CTA.&%�S�
SAMPLE�ED IT�SCREEN
� WHICH�SAVES�YOU�
HAVING�TO �QU IT�THE�PROGRAM�
THEM� NOW�TO�HEAR�WHAT�THEY�SOUND�
LIKE��:OU�SHOULD�HEAR�THE� NOTES�BEING�
PLAYED�BY�THE�SAMPLE�+1#RASS��U��
�
WHICH� IS�THE�CURRENTLY�LOADED�SAMPLE��
:OU�CAN�TRANSPOSE�THE� KEYBOARD�UP�
TO� HIGHER�OCTAVES�TOO��$LICK�ON�&%*5�
AT�THE�BOTTOM�OF�THE� PANEL� IN�THE�TOP�
RIGHT�HAND�PART�OF�THE�SCREEN�AND�
YOUjLL� SEE�THE�&DIT�PANEL� APPEAR�TO�
THE� LEFT�OF�IT�� 6SE�THE�GADGETS�
MARKED�0$5"7&�����
� ���
����
�
���
� TO� ACCESS�THE� HIGHER�OCTAVES�OF�
THE�SOUND�FROM�THE� KEYBOARD�

#ETWEEN�THE�TOP�PANEL� AND�THE�
MAIN�BLOCK�DISPLAY� IS�THE�STATUS�BAR��
5HIS�DISPLAYS� INFORMATION�WHICH� ITjS�
USEFUL� TO�SEE�AT�ALL�TIMES�� /OTICE�ON�
THE� RIGHT�OF�THE� STATUS�BAR� IS�A�GADGET�
MARKED����+1#RASS��U����:OU�CAN�
CHANGE�THE�CURRENT�SAMPLE�TO�
ANOTHER� IN�MEMORY�BY�CLICKING�ON�THE�
SECOND�OF�THE�TWO�NUMBERS� 	THE� > 


$REATE�YOUR�OWN�CUSTOM�SYNTH�
SOUNDS�BY�COMBINING�SIMPLE�
WAVEFORMS�IN�THE�SYNTH�SCREEN�

�"�� � *7�
4O� MUCH�FOR�PLAYING�THE�SOUNDS
�

NOW�WE�WANT�TO�ACTUALLY�PUT�THEM�
INTO�SOME�MUSIC�� 'OR�THIS�WE�USE�THE�
MAIN� #LOCK�DISPLAY��"� k#LOCK�� IS� A�
SECTION�OF�MUSIC�� �IT�COULD� BE�A�VERSE�
OR�CHORUS�FOR�INSTANCE��:OU�COMPOSE�
SONGS�BY�CREATING�A� NUMBER�OF�
#LOCKS� AND�THEN�PLAYING�THE�#LOCKS� IN�
SEQUENCE��:OUjLL� NOTICE�THAT�THE�
#LOCK� IS�SPLIT� INTO�FOUR�COLUMNS
�EACH�
COLUMN� REPRESENTING�A�5RACK�� � IN�
EIGHT�TRACK�MODE�THERE�WOULD� BE�
EIGHT�COLUMNS��5HERE�CAN�ACTUALLY�BE�
UP�TO����TRACKS
� BUT�0CTA.&%�CAN�
ONLY�PLAY�FOUR�OF�THEM�AT�THE�SAME�
TIME� IN� FOUR�TRACK�MODE
� AND�EIGHT�OF�
THEM� IN�EIGHT�TRACK�MODE�� %OWN�THE�
LEFT�HAND�SIDE�OF�THE�BLOCK� IS�A�
COLUMN�OF�NUMBERS�� �= = = 
� = = > 

���
� ETC��5HESE�ARE� KNOWN�AS�-INES
�
AND�YOU�CAN�ENTER�A�NOTE� PER�-INE�ON�
ANY�OF�THE�FOUR�TRACKS�� &ACH� -INE�
REPRESENTS� A�SIXTEENTH� NOTE
� AND�YOU�
CAN� LEAVE�-INES� BLANK�TO�CREATE�THE�
RHYTHMS�YOU�WANT��5HE�BEST�WAY�TO�
UNDERSTAND�THIS� IS�TO�ENTER�SOME�
MUSIC
� SO�WEjRE�GOING�TO�START�BY�
ENTERING�A�SIMPLE�BASS�DRUM� PATTERN�

'IRST
� SELECT�THE� BASS�DRUM�
SAMPLE� BY� LEFT�CLICKING�ON�THE�SAMPLE�
NUMBER�UNTIL� IT�READS����
#ASS%RUM�U���� /OW�CLICK�ON�THE�
&%*5�GADGET�IN�THE�TOP�RIGHT�HAND�
PANEL��5HIS� BRINGS� UP�THE�&DIT�PANEL
�
WHICH�YOU�USE�TO�ENTER�NOTES��$LICK�
ON�THE�GADGET�MARKED�&%*5�TO�THE�FAR�
RIGHT�OF�THIS� PANEL� 	NOTICE�THAT�THE�&�
IN�THE� STATUS�BAR�BELOW� IS�ALSO�
HIGHLIGHTED�WHEN�YOU�DO�THIS�� �YOU�
CAN�ENTER�&%*5�MODE�BY�CLICKING�ON�
THE�&�SYMBOL�AT�ANY�TIME
�� #ELOW�IT� IS�
A�GADGET�MARKED�41$
�WITH� A�
NUMERIC�FIELD� BESIDE� IT��$HANGE�THE�
NUMBER�FROM���TO���BY�CLICKING�ON�THE�
NUMBER
� USING�THE�%EL� KEY�TO�ERASE�
THE�OLD� NUMBER
� AND�THEN�TYPING� IN

".*("�4)011&3�n �*446&����n �+6-:�����



' / - # �

THE�NEW�VALUE��$LICK�ON�THE�41$�
GADGET�TO�HIGHLIGHT� IT�� 	"GAIN
� NOTICE�
THE�41�BOX�ON�THE�STATUS�BAR�IS�ALSO�
HIGHLIGHTED�


.OVE�THE�EDIT�CURSOR�BOX�	THE� RED�
OUTLINE�BOX

� USING�THE�CURSOR�ARROW�
KEYS
� TO�THE�TOP�OF�THE�FIRST�TRACK� IN�
THE�FIELD�MARKED�WITH�THREE�DASHES
�
��� /OW�PRESS�THE�2�KEY�ON�YOUR�
"MIGA�KEYBOARD��:OUjLL� SEE�THE�NOTE

KDM� �� !MHF@MTSR� 5MHSDC

!$6!.#%�! �"�

0NCE�YOU�GE T�USED�TO�0CTA.&%�S�
METHOD�O F�ENTERING�MUSIC�IT �W ILL�
BECOME�SECOND�NATURE�TO�YOU�

$�� ���ENTERED�ON� LINE����
�WITH�THE�
FIELD� BESIDE� IT�SHOWING�THE�NUMBER�
������5HE������ INDICATES�A�NUMBER�
OF�THINGS��5HE�FIRST�NUMBER�	�
� IS�THE�
NUMBER�OF�THE� INSTRUMENT�	REMEMBER�
THIS� IS����#ASS%RUM
�� 5HE�NEXT�THREE�
NUMBERS�CAN�BE�USED�TO�ADD�CERTAIN�
EFFECTS�TO�THE�SOUNDS
�WHICH�WE�
NEEDNjT�GO� INTO� RIGHT�NOW��:OU� CAN�
EDIT�THESE�FIELDS�BY�MOVING�THE�
CURSOR�OVER�THEM�AND�TYPING�IN� NEW�
SOME�VALUES�

/OTICE� ALSO�THAT�THE�EDIT�CURSOR�
JUMPED�FOUR�SPACES�FORWARD�TO� LINE�
NUMBER����5HIS� IS� BECAUSE�WE�SET�
THE�41"$&�VALUE�TO���� *F�YOU�TURN� OFF�
41"$&
�THE�CURSOR�MOVES�TO�THE�NEXT�
CONSECUTIVE� LINE�AFTER�A� NOTE� IS�
ENTERED��:OU�CAN�USE�THE�%EL� KEY�ON�
THE�"MIGA�KEYBOARD�TO�ENTER�A�SPACE
�
BUT� IF�YOUjRE�ENTERING�A� PART�WITH�
REGULAR�SPACES� ITjS�EASIER�TO� USE�THE�
41"$&�FUNCTION�

/OW�TYPE� IN�2�UNTIL�YOU� REACH�THE�
END�OF�THE�TRACK�� �LINE����SHOULD� BE�
THE� LAST�FIELD�YOU�ENTER�� *F�YOU�MAKE�
ANY�MISTAKES
�MOVE�THE�CURSOR�TO�THE�
LINE�AND�ENTER�THE�NOTE�AGAIN
� OR�USE�
THE�%EL�KEY�ON�THE�"MIGA� KEYBOARD�TO�
DELETE� IT��:OUjVE�JUST�ENTERED�THE�
BASS�DRUM� PART�IN�YOUR�FIRST�BLOCK��
$LICK�ON�THE�1-":�GADGET
� AND�CLICK�
ON�1-":�#-0$,� IN�THE�1-":�PANEL��
:OU�SHOULD�HEAR�A� BASS�DRUM� PLAYED�
ON�EACH�BEAT�OF�THE�BAR�� *F�YOU�DONjT�
HEAR�ANYTHING
� CHECK�THAT�YOU�HAVENjT�
INADVERTENTLY�MUTED�THE�5RACK��5O�THE�
LEFT�OF�THE�SAMPLE�NAME�ON�THE�
STATUS�BAR�IS�A�GROUP�OF���� LITTLE�
BLOCKS�COLOURED� RED�� &ACH�BLOCK�
REPRESENTS�A�5RACK
�AND� IF�THE�BLOCK�
IS�BLACK�IT�MEANS�THE�CORRESPONDING�
5RACK�IS�MUTED��5HE�TOP� LEFT�BLOCK� IS�
5RACK�ONE�� �IF�IT jS�BLACK
� CLICK�WITH�
THE� LEFT�MOUSE�BUTTON�ON�THE�COLUMN�
YOUjVE�JUST�BEEN�ENTERING�NOTES� INTO�

5O�CREATE�THE�NEXT�SECTION�OF�OUR�
5RACK�WE�NEED�TO�CREATE� A�NEW�#LOCK��
$LICK�ON�THE�#-0$,�GADGET� IN�THE�
RIGHT�HAND� PANEL� AND�THEN�CLICK�ON

/&8�#-0$,� IN�THE�BOTTOM� LEFT�HAND�
CORNER�OF�THE�#LOCK�PANEL��:OU�LL� SEE�
THE�SECOND�GADGET�FROM�THE� LEFT�ON�
THE�STATUS�BAR�BENEATH� IT�CHANGE�
FROM� READING�= = = 2 = = = �TO�= = = � = = > ��
5HE�FIRST�NUMBER�OF�THESE�TWO� IS�THE�
CURRENT�#LOCK�SELECTED
� THE�SECOND� IS�
THE�TOTAL� NUMBER�OF�#LOCKS� IN�
MEMORY��5O�MOVE�BETWEEN�THE�
#LOCKS� IN�MEMORY
� CLICK�WITH�THE� LEFT�

MOUSE�BUTTON�ON�
THE�THIRD�DIGIT�OF�
THE�FIRST�NUMBER�
	= = = 
� AND� IT�WILL�
CHANGE�TO������"T�
THE�MOMENT�THE�
#LOCK� IS�EMPTY
�
SO�GO�BACK�TO�
#LOCK�����BY�
CLICKING�ON�THE�
THIRD�DIGIT�WITH�THE
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COLUMN�WITH�THE� RIGHT�MOUSE�BUTTON��
$HOOSE�SAMPLE�NUMBER����
$LOSE)I)AT�U��
�GO�TO�THE�&%*5
PANEL� AND�TURN�41"$&�OFF�	$LICK�ON�
THE�41$�GADGET�SO�THAT�IT�S�NOT�
HIGHLIGHTED
�� 1RESS�THE�:�KEY�ON�THE�
"MIGA� KEYBOARD� REPEATEDLY�UNTIL�
YOUjVE�FILLED�THE�TRACK��4ELECT�1-":�
#-0$,�TO�HEAR�THE� BASS�DRUM�AND�HI��
HAT�PLAY�TOGETHER��(O�TO�THE�3"/(&�
PANEL
�CLICK�ON�4&-&$5�#-0$,�
FOLLOWED�BY�$01:��$REATE�A�/&8�
#-0$,
� IN�THE�#-0$,�PANEL
� AND�
MOVE�TO� IT�USING�THE�NUMBERS� IN�THE�
SECOND�GADGET�FROM�THE� LEFT�ON�
STATUS�BAR�	THEY�SHOULD� READ�
�������
�� 3IGHT�CLICK�ON�THE�TOP�OF�
THE�FIRST�TRACK�AND�CHOOSE�1"45&�
FROM�THE�3"/(&�PANEL��5HE�BASS�
DRUM�AND�CLOSED�HI�HAT�PART�ARE�
COPIED� INTO�THE� NEW�BLOCK�� .OVE�THE�

.).*)6.�)� CURSOR�TO�THE�TOP�
OF�THE�THIRD�
COLUMN� IN�THIS�
#LOCK
�CHOOSE�
SAMPLE�NUMBER�
���0PEN)I�
)AT�U���AND�
PRESS�THE�
FOLLOWING�KEY�
SEQUENCE�+�I@h@@R@h�h h+


I F �YOU�HAVE�LO TS�O F�SAMPLES�ON�
DIFFERENT�DIRECTORIES
� THE�4AMPLE�
-IST�HELPS�YOU�ORGANISE�THEM�

RIGHT�MOUSE� BUTTON� 	REMEMBER
�TO�GO�
BACK�YOU�HAVE�TO�USE�THE� RIGHT�
MOUSE�BUTTON
�

8E�WANT�THE�BASS�DRUM�PART�TO�
CONTINUE� IN�THE�SECOND�SECTION
� SO�
WE�NEED�TO�COPY� IT�FROM�THE�FIRST�
#LOCK� INTO�THE�SECOND�� .OVE�THE�
MOUSE�POINTER�TO�THE�TOP�OF�THE�FIRST�
5RACK�	LINE����
�AND�CLICK�ON� IT�WITH�
THE� RIGHT�MOUSE�BUTTON�� /OW�CLICK�ON�
THE�3"/(&�GADGET� IN�THE�TOP�RIGHT�
HAND� PANEL�� *N�THE�PANEL�TO�THE� LEFT�OF�
IT
� CLICK�ON�4&-&$5�53"$,��5HE�
WHOLE�OF�THE�FIRST�TRACK� IS�HIGHLIGHTED��
$LICK�ON�$01:�TO�COPY�THE�TRACK��/OW�
MOVE�TO�#LOCK�����BY�CLICKING�ON�THE�
NUMBER�IN�THE�STATUS�BAR
� AND�CLICK

&),�DR� j-)3#�0,�6� 6/,� )Q

��1E000M�ASS��R ? S S S

�� l� #,�4� "!(#%� 3,)3 Q

*N�EIGHT�TRACK�MODE�0CTA.&%�
DISPLAYS�EIGHT�RACKS�ON�SCREEN��6SE�
THE�&DIT�PANEL�TO �CHANGE�THIS�

ON�1"45&� IN�THE�3"/(&�PANEL��:OU�
CAN�CHOOSE�SMALLER�SECTIONS�TO�COPY�
AND� PASTE� BY�CLICKING�ON�A�5RACK�WITH�
THE� RIGHT�MOUSE�BUTTON� AND�DRAG�
SELECTING�THE�NOTES�YOU�WANT�

/OW�WE�NEED�TO�ENTER�A�NEW�PART�
IN�THE�SECOND�5RACK�OF�THIS�#LOCK��
$LICK�ON� LINE�����OF�THE�SECOND

%EL�%EL�1�%EL�%EL�%EL�1�%EL

UNTIL�YOU� REACH�THE�END�OF�THE�5RACK�
	MAKE�SURE�41$� IS�NOT�TURNED�ON� IN�
THE�&%*5�PANEL
��5HERE�SHOULD�BE�THE�
NOTE�&���ENTERED�ON� LINE�NUMBERS
���
� ���
� ���
� ���
� ���
� ���

���
� ���
� ���
� ���
� ���
� ���

���
� ���
�����AND������ /OW�
CHOOSE�SAMPLE� NUMBER����
4NARE%RUM�U���AND�MOVE�THE�EDIT�
CURSOR�TO�THE�FOURTH�COLUMN�� &NTER�
THE� NOTE�&���BY�PRESSING�THE�1�KEY�ON�
THE�FOLLOWING�LINES�� ���
� ���
� ���
�
���
����
� ���
� ���
� ���
� ���

���
� ���
� ���
� ���
� �����:OU�CAN�
USE�THE�%EL�KEY�OR�THE�DOWN�ARROW�
CURSOR�KEY�TO�CREATE�THE�SPACES�

'INALLY�WEjRE�GOING�TO�ADD�A�BASS�
PART��8E�WANT�TO�COPY�THE�#LOCK

AGAIN�TO�KEEP�THE�
DRUMS�PLAYING��
5HEREjS�A�QUICK�
WAY�TO�DO�THIS�
FROM�THE�#-0$,�
PANEL�� 'IRST�CLICK�
ON�THE�#-0$,��
$01:�GADGET
�
THEN�SELECT�THE�
/&8�#-0$,�
GADGET� IN�THE�

BOTTOM� LEFT�OF�THE�PANEL��.OVE�TO�THE�
NEW�BLOCK�	���
� USING�THE�NUMBERS�
ON�THE�STATUS� PANEL� AND�CLICK�ON�THE�
#-0$,��1"45&�GADGET��8E�VE� USED�
ALL�THE�AVAILABLE�5RACKS� IN�FOUR�TRACK�
MODE
� SO�WE�HAVE�TO�CREATE�SOME�
MORE�5RACKS�FOR�OUR�BASS�PART��:OU�
WILL� NOTICE�A�CHANGE� IN�THE�QUALITY�OF�
THE�SOUND�WHEN�ADDING�MORE�THAN�
FOUR�5RACKS�

5O�MAKE�THIS�BLOCK�AN�EIGHT�TRACK�
BLOCK
� FIRST�GO�TO�THE�#-0$,�PANEL

58#)

AND�CLICK�ON�53,4�����5HERE�ARE�NOW�
EIGHT�COLUMNS� IN�THE� #LOCK
� BUT�YOU�
CAN�STILL� ONLY�PLAY�FOUR�AT�A�TIME��5O�
INCREASE�THE�NUMBER�OF�CHANNELS�
AVAILABLE�FOR�PLAYING�TRACKS
�GO�TO�THE�
1-":�PANEL� AND�CLICK�ON�THE�
$)"//&-4����GADGET��"�MESSAGE� IN�
THE�MESSAGE�BAR�AT�THE�TOP�OF�THE�
SCREEN� ASKS�YOU� IF�YOU�WANT�TO�HALVE�
YOUR�SAMPLES��"NSWER�NO� 	PRESS�THE�
/� KEY
��8E�CAN�NOW�ADD�A�BASS� PART�
TO�THE�DRUMS��5HE�TEMPO� IS� REDUCED�
AS�A� RESULT�OF�THIS�OPERATION�� *N�THE�
1-":�PANEL�CHANGE�THE�SECONDARY�
TEMPO�TO����TO�BRING�IT�BACK�TO�
NORMAL�SPEED�

$HOOSE�SAMPLE�NUMBER����
4LAP#ASS��(O�TO�THE�&%*5�PANEL
�
CLICK�ON�41$�AND�CHANGE�THE�NUMBER�
IN�THE�BOX�NEXT�TO� IT�TO����.OVE�THE�
CURSOR�TO�THE�TOP�OF�THE�FIFTH�COLUMN�
IN�THE�MAIN�DISPLAY�AND�TYPE�THE�
FOLLOWING�KEY�SEQUENCE�ON�THE�"MIGA�
KEYBOARD�

$�%EL�$�%EL�#�$�%EL�%EL�.�/�
%EL�#�%EL�(�

5HIS�SHOULD�TAKE�YOU�UP�TO� LINE������
%RAG�SELECT�LINES�����TO�����USING�
THE� RIGHT�MOUSE�BUTTON�� (O�TO�THE�
3"/(&�PANEL
� SELECT�THE�$01:�
GADGET�� /OW�MOVE�THE�CURSOR�TO� LINE�
����AND�CLICK�ON�1"45&��(O�TO�THE�
1-":�PANEL� AND�CLICK�ON�1-":�
#-0$,�TO�HEAR�THE�RESULTING�BASS�
LINE� IN�TIME�WITH�THE�MUSIC�

'INALLY
�WE�RE�GOING�TO�CREATE�A�
SONG�BY�PUTTING�TOGETHER�ALL�THE�
#LOCKS�WE�VE� USED�SO�FAR��(O�TO�THE�
1-":�PANEL� BY�CLICKING�ON�THE�1-":�
GADGET��5O�THE�FAR�LEFT�OF�THE�PANEL� IS�
THE�PLAY�SEQUENCE�WINDOW
�WHICH� IS�
WHERE�YOU� STRING�TOGETHER�#LOCKS�TO�
MAKE�A� SONG��5HERE� IS�ONLY�ONE�ENTRY�
IN�THE�WINDOW�AT�THE�MOMENT
� = = = ��
$LICK�ON�THE�DOWN�ARROW�GADGET�RIGHT�
NEXT�TO�THE�WINDOW�TO�MOVE�DOWN�A�
LINE
� THEN�CLICK�ON� */4�AND���TO� INSERT�
A�NEW�BLOCK�AND� INCREASE� ITS� NUMBER�
TO������$LICK�ON�THE�DOWN�ARROW�
AGAIN
� SELECT�*/4�AND�HIT���TWICE�TO�
INCREASE�THE�THIRD� BLOCK� IN�THE� LIST�TO
����� #Y�THE�SAME�METHOD� ADD�TWO�
LOTS�OF�BLOCK������5HE�WINDOW�SHOULD�
NOW�READ�

= = =

= = >

= = ?

���
���

/OW�CLICK�ON�1-":�40/(�TO� HEAR�THE�
BLOCKS�PLAYED� IN� THE�SPECIFIED�ORDER�

5HIS� IS�OBVIOUSLY�A�VERY�SIMPLE�
EXAMPLE�OF�PUTTING�A�SONG�TOGETHER�
ON�0CTA.&%
� BUT�WITH� LUCK� ITjS�GIVEN�
YOU�AN� IDEA�OF�HOW�TO�WORK�WITH�THE�
PROGRAM�� /EXT�MONTH�WEjLL� BE� LOOKING�
IN�MORE�DETAIL� AT�SOME�OF�THE�
FEATURES� IN�0CTA.&%��:OUjLL�FIND� FULL�
DOCUMENTATION�OF�THE�PROGRAM� IN�THE�
3EAD�.E�FILE�ON�THE�DISK� IF�YOU�CANjT�
WAIT�� &XPERIMENT�WITH�THE�FEATURES�TO�
SEE�WHAT�YOU�CAN�DO�� 6NTIL� NEXT�
MONTH
� HAPPY�TRACKING�� $%
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# OLLOWING�THE�SUCCESS�OF�
THEIR�7-AB�DIGITISERS
�
.ACRO4YSTEM�HAVE�COME�
UP�WITH�ANOTHER�POTENTIAL�

WINNER�� * T jS�A�DISPLAY�CARD�CALLED�
3ETINA
�FOR�OWNERS�OF�"MIGA�����
�
����
������AND�����S�WHO�WANT�TO�
DISPLAY�IMAGES�IN�FORMATS�UP�TO�����
BIT�AND� IN�SCREEN� RESOLUTIONS�OF�UP�
TO��
����X��
����

"����S�MAY�HAVE�"("
� BUT
�
GOOD�AS�)".D � IS
� IT�STILL� ISNjT�UP�TO�
THE����BIT�QUALITY�WHICH�MANY�PROd
LEVEL�USERS� REQUIRE�� 'OR�THE�OTHERS
�
EVEN�ADDING�ONE�OF�THE�PROPRIETARY�
THIRD�PARTY�DEINTERLACERS�SUCH�AS�
.ICROWAYjS�'LICKER�'IXERCARD
� OR�
USING�THE�"�����S�BUILT�IN� HARDWARE
�
STILL�DOESNjT�PERMIT����BIT� IMAGES�TO�
BE�DISPLAYED��"DDING�A�3ETINA�CARD�
	APPARENTLY�PRONOUNCED� k3ET�EE�NA�
�
DOES
� AND�OFFERS�A� LOT�MORE�BESIDES�

5)&�)"3%8"3&
3ETINA�IS�A�THREE�QUARTER� LENGTH�CARD�
WHICH� FITS� INTO�ONE�OF�THE�"MIGA�S�
����PIN�;ORRO� LL� L LL� SLOTS� AND�
CONNECTS�TO�A�MONITOR�VIA�A� ���PIN�
7("�TYPE�CONNECTOR�� *T�DOESN�T�
PROVIDE�A�COMPOSITE� 	OR�:$
�VIDEO�
OUTPUT�DIRECTLY�� *T�OUTPUTS�HORIZONTAL�
FREQUENCIES�BETWEEN�����K)Z�AND�
��K)Z�AND�VERTICAL�FREQUENCIES�FROM�
��)Z�TO����)Z
� SO� IT�CAN�BE�USED�
WITH�A�VERY�WIDE� RANGE�OF�MONITORS�� �
FROM�CHEAP�7("S�TO�TOP�OF�THE�RANGE�
MULTISYNCS�� *T�CAN�EVEN�WORK�WITH�
$OMMODORE�����������MONITORS�
	OR�EQUIVALENTS

�THOUGH�A�SPECIAL�
LEAD� IS� REQUIRED�

#ECAUSE�3ETINA�IS� INDEPENDENT�
OF�THE�STANDARD�"MIGA�3(#�OUTPUT

AND�CAN�BE�USED� SIMULTANEOUSLY�WITH�
IT�	PLUS�ANY�VIDEO�CARD�YOU�MAY�HAVE�
INSTALLED

� A�SECOND�MONITOR�COULD�
ALSO�BE�ATTACHED�TO�THE�"MIGA�TO� RUN�
APPLICATIONS�WHICH� PERFORM�MORE�
EFFECTIVELY�ON�A�DEDICATED�"MIGA�
SCREEN��8HETHER�A�PARTICULAR�SCREEN�
IS�DISPLAYED�ON�A�3ETINA�OR�"MIGA�
OUTPUT� IS�FULLY�PROGRAMMABLE�FROM�
WITHIN�3ETINAjS�SOFTWARE�� 6P�TO�FOUR�
3ETINAS�CAN�BE� INSTALLED� AT�ONCE� IN�A�
MACHINE
�EACH�WITH� ITS�OWN�OUTPUTS�

3ETINA�COMES�FITTED�WITH�EITHER��


ANIMATION�ON�FLICKER�FREE�SCREENS�TO�
BE�ACHIEVED�	THOUGH�DOUBLE�BUFFERED�
ANIMATION� IS�STILL�TO�BE� IMPLEMENTED
�

5)&�40'58"3&
5WO�DISKS�OF�SOFTWARE� ARE�PROVIDED��
0NE�CONTAINS�ALL�THE�3ETINA�SOFTWARE
�
THE�OTHER�7%1AINT
� A����BIT�PAINT�
PROGRAM� IN�AN�EXCLUSIVE�VERSION�FOR�
THE�3ETINA�	SEE�THE�BOX�ON� PAGE���
�

#EFORE�THE�3ETINA�CAN�BE�USED
�
ITS�SOFTWARE� HAS�TO�BE�INSTALLED�
	PREFERABLY�ON�HARD�DISK
�AND�THEN

���BIT�DISPLAY�MODES
� EITHER�AS�
INDIVIDUAL�SETTINGS�OR�FROM� kGROUPSl�
WHICH�HOLD�A�FAMILY�OF�SETTINGS�FROM�
WHICH�THE�BEST�CHOICE� UNDER�THE�
PREVAILING�CIRCUMSTANCES�WILL�
AUTOMATICALLY�BE�MADE��5HEN�YOU� RUN�
3ETINA&MU�	NOT�A� LARGE�FLIGHTLESS�BIRD�
BUT�3ETINA�S�OWN�8ORKBENCH�
EMULATOR

� LOAD�A�PROGRAM�AND�SET�
THE� RESOLUTION� AND�SCREEN� REFRESH�
RATES�YOU� REQUIRE�FOR�THAT�PROGRAMjS�
WINDOW	S
�� 	5HE�SCREEN� REFRESH� RATES�
ARE�VITAL�ESPECIALLY�FOR�GRAPHICS�� IF�THE
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*T �DOESNjT �LOOK�LIKE �MUCH
� BUT�TH IS�WINDOW�IS�THE�NERVE�
CENTRE�O F�3ETINA&MU
�3ETINAjS�8ORKBENCH�EMULATOR�
��OR��.B�OF�ITS�OWN�EXCLUSIVE����BIT�
DISPLAY�3".
� AND�THE��.B�AND��.B�
CARDS�CAN�EASILY�BE�EXPANDED�TO��.B�
LATER�BY�SWAPPING�THE� INSTALLED��.B�
;*1�3".�CHIPS�FOR��.B�;*1S�� �.B� IS�
AMPLE�FOR�DISPLAYING�HI�RES�SCREENS
�
ESPECIALLY� IN����BIT�	REMEMBER�THAT�
LARGE����BIT�IMAGES�ARE�OFTEN�OVER�
�.B� IN� SIZE
�� �.B�PERMITS�MORE�
3ETINA�SCREENS�TO�BE�OPENED�AT�ONCE�
AS�WELL� AS�FULL� DOUBLE�BUFFERED

CONFIGURED� FOR�USE��5HIS�CAN�BE�A�BIT�
COMPLEX
� AND�A�FAIR�AMOUNT�OF�TRIAL�
AND�ERROR� IS� NECESSARY�BEFORE�YOU�
BEGIN�TO�UNDERSTAND�WHAT� IS�GOING�
ON��5HE�SKIMPY�MANUAL�DOESNjT �HELP�
THAT�MUCH�EITHER�

5HE�FIRST�STAGE� IS�TO�CHOOSE�THE�
APPROPRIATE�MONITOR�TYPE�FROM�THE�
EXTENSIVE� LIST�PROVIDED� IN� THE�3ETINAd
4CREEN.ODE�PROGRAM�� /EXT�YOU�
CHOOSE�THE�SIZES�FOR�D �BIT
� ���BIT�AND

$�,!)(��/-.#(!�T�$�,!)(��/-.#(!
%EINTERLACER�� �)ARDWARE�TO� REMOVE�THE�VISUAL�FLICKER�
FROM�A�COMPUTER�DISPLAY�BY�PHYSICALLY�DOUBLING�THE�
NUMBER�OF�HORIZONTAL� LINES�AND�THE�DISPLAY�FREQUENCY��
3EQUIRES�A�MULTISYNC�MONITOR�

%IGITISER�� �)ARDWARE�FOR�CAPTURING�VIDEO� IMAGES� INTO� A�
COMPUTER�

%OUBLE�BUFFERING�� �5HE�USE�OF�TWO�RAPIDLY�ALTERNATING

DISPLAY�BUFFERS�TO� PRESENT�THE� ILLUSION�OF�SMOOTH�
ANIMATION
� SO� LONG�AS�THE� LOADING�RATE� IS�FAST�ENOUGH�

.ULTISYNC�MONITOR�� �"�MONITOR�CAPABLE�OF�WORKING�AT�
HIGHER�FREQUENCIES�THAN�STANDARD�VIDEO�MONITORS
�GIVING�
HIGHER�QUALITY
� HIGHER�RESOLUTION
� FLICKER�FREE�DISPLAYS�

���BIT�GRAPHICS�� �5HE�USE�AND�PRODUCTION�OF�HIGH�QUALITY�
IMAGES�WHICH�CAN�CONTAIN�UP�TO� �����MILLION�COLOURS�

5HIS��
����X �������COLOUR�8ORKBENCH�SHOWS�HOW�MUCH�A�
LARGE�SCREEN�CAN�HOLD�� �AND�IT �IS�ABSOLUTELY�FLICKER�FREE�

DISPLAY�ISNjT�UPDATED�FAST�ENOUGH
�
CHANGES�CAN�SEEM�TO�HAVE�HAD�NO�
EFFECT�
�'INALLY�YOU�CLOSE�THE�PROGRAM�
AND� RERUN� IT�TO�MAKE�SURE�THE�DISPLAY�
IS�WHAT�YOU� REQUIRE��5HIS�ALL�TAKES�
SOME�EXPERIMENTATION
� BUT�ONCE�
YOUjRE�HAPPY
� ALL� THE�SETTINGS�CAN�BE�
SAVED�SO�THAT�ANY�INDIVIDUAL� PROGRAM�
LISTED� IN�THE�FILE�WILL�OPEN�CORRECTLY�ON�
SUBSEQUENT�OCCASIONS�� -IKE�NORMAL�
"MIGA�MULTITASKING
�3ETINA&MU�LETS�
YOU�HAVE�AS�MANY�APPLICATIONS�OPEN�
AS�MEMORY�ALLOWS�

%ISPLAYING�EXISTING� IMAGES�WITH�
3ETINA�IS�SIMPLE�� �JUST�DRAG�AN� IMAGE�
ICON�ONTO�THE�3ETINA%ISPLAY�WINDOW�
AND
� IF�3ETINA�CAN�HANDLE�THE�FORMAT
�
IT�WILL� BE�OPENED�ON�AN�APPROPRIATE�
3ETINA�DISPLAY��"LL� STANDARD� *''�
FORMATS�ARE�SUPPORTED� 	INCLUDING�
)".D �AND����BIT�FILES
�BUT�NOT�+1&(�
OR�(*'�FILES
� THOUGH� *� UNDERSTAND� THAT�
+1&(�CONVERSION�WILL� BE�AVAILABLE�
SOON�� �AND� PERHAPS�EVEN�(*'�
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7%1AINT�	AN�UNFORTUNATE� NAME
� THOUGH�UNDOUBTEDLY�
MEANINGLESS� IN� ITS�NATIVE�(ERMANY
� IS�SUPPLIED� AS�A�
BONUS�WITH�3ETINA��4UPPOSEDLY�WORTH� ����� IF�SOLD�
SEPARATELY
� 7%1AINT�IS�A�WELL�APPOINTED
� THOUGH�SLIGHTLY�
IDIOSYNCRATIC
� ���BIT�PAINT�PROGRAM�WHICH� RUNS�DIRECTLY�ON�
A�3ETINA�DISPLAY�� *T�HAS�ALL�THE�TOOLS�YOUjD�EXPECT�FROM�
ANY�PAINT�PROGRAM�WORTH� ITS�SALT�� �AND�THEN�SOME�

5HE�FIRST�PROBLEM� IS�WORKING�OUT�WHAT�DOES�WHAT�� �
THE�SCREEN� ICONS�ARE�TINY�AND�THE�MANUAL� IS� IN�(ERMAN��
5HE�SECOND� IS�THAT�THE�TOOL� REQUESTER�OBSTINATELY�PLONKS�
ITSELF�IN�THE�MIDDLE�OF�THE�SCREEN�AND�HAS�TO�BE�ENTERED�
AND�EXITED�EVERY�TIME�YOU�WANT�TO�CHANGE�TOOLS�AND�CARRY�
ON�SKETCHING��5HERE�ARE� KEYBOARD� SHORTCUTS�FOR�
EVERYTHING�THOUGH
� SO�BY�CAREFUL� STUDY�OF�THE� RIGHT�BITS�OF�
THE�MANUAL� IT�IS�POSSIBLE�TO�WORK�OUT�WHAT�EACH�KEY�DOES�
AND�FIND�YOUR�WAY�AROUND�WITHOUT� TOO�MUCH�TROUBLE�

7%1AINT�CAN� LOAD�AND�SAVE�A�VARIETY�OF�FILES�� ����BIT


+1&(
� *''
�11.� 	FOR�1$S
�AND�)".D �� �AND�CAN�ACCESS�
ANY�7-AB�DIGITISER
� GRABBING�STRAIGHT�TO� ITS�WORKSCREEN�FOR�
INSTANT�RESULTS�� *T�CAN�ALSO�DO�USEFUL� THINGS� LIKE�ADD�DROP�
SHADOWS�TO�BRUSHES
� ANTI�ALIAS�TEXT�	AND�ALSO�DROP��
SHADOW�AND�OUTLINE� IT

� SET�BRUSH�EDGE�TRANSPARENCY
�
DRAW�WITH�COLOUR�CYCLING�	THOUGH�NOT� �ANIMATEl� IT
�AND�DO�
QUITE�A� LOT�OF�OTHER�GOOD�THINGS�TOO�

&VERYTHING�SEEMS�TO�WORK�WELL� ENOUGH�AND
�WHILE�
7%1AINT�ISNjT�QUITE�THE�FASTEST����BIT�PAINT�PROGRAM�
AROUND
� IT� IS�DEFINITELY�WORTH�GETTING�FOR�FREE�� �THOUGH� *�
WOULDNjT �BE�TOO�KEEN�ON�PAYING�THE�QUOTED�PRICE�OF������
	THAT�S�ABOUT�_���
�

7%1AINT�ISNjT�PERFECT�AND� IN�MY�OPINION� IT�DOESN�T�
QUITE�MEASURE� UP�TO�EITHER�571AINT�OR�0PAI1AINT�	BOTH�OF�
WHICH�COME� kFREEl�WITH�CERTAIN� OTHER�GRAPHICS�CARDS
�BUT�
THEREjS�NO�DOUBTING�THAT�IT� IS� INDEED�A�VERY�VALUABLE�
BONUS
� PARTICULARLY�CONSIDERING�THE�COST�OF�THE�CARD�

3ETINA%ISPLAY�IS�THEORETICALLY�
CAPABLE�OF�PLAYING�BACK�ANIMATIONS�� �
AND�SMOOTHLY�DOUBLE�BUFFERING�THEM�
WITH�THE��.B�VERSION��5ROUBLE� IS
�THE�
SOFTWARE�CANjT �HANDLE� IT�� �YET��8HILE�
IT�IS�EASY�TO�DISPLAY�SEQUENCES�OF�*''�
IMAGES� IN�A�PAGE�FLIPPING�FASHION
�
ONLY�THE�UNUSUAL� 4UN3ASTER�D �BIT�
FORMAT�	UNUSUAL� ON�AN�"MIGA
� AT�
LEAST
�CAN�CURRENTLY�BE�USED�TO�
PRODUCE�DOUBLE�BUFFERED� ANIMATION
�
BUT� *�WASNjT �ABLE�TO�TEST�THIS�OUT�

*/5&(3"5&%
3ETINA�INTEGRATES�WELL�WITH� SEVERAL�
PROFESSIONAL�"MIGA�PACKAGES�� *N�
ADDITION�TO�PROVIDING�A�DIRECT����BIT�
DISPLAY�FOR�.ACRO4YSTEMjS�OWN� 7-AB�
DIGITISERS�	AND�MONO�OR�COLOUR�REALd
TIME�MONITORS�FOR�IT�AS�WELL

�3ETINA�
COMES�SUPPLIED�WITH�A�SAVER�FOR�"RT�
%EPARTMENT�1ROFESSIONAL
�ENABLING�
ANY� IMAGE� IN�"%1RO�S�BUFFER�TO�BE�
DISPLAYED�DIRECTLY�ON�THE�3ETINA��"N�
"%1RO�LOADER�FOR�.ACRO4YSTEMjS�
:67/� IMAGE�FORMAT� IS� ALSO�SUPPLIED
�
MAKING�THE�CONVERSION�OF�THE�:67/�
FILES�GRABBED�BY�7-AB�THAT�MUCH�
EASIER��"ND� IF�THATjS� NOT�ENOUGH
� A�
DIRECT�LINK�FROM�"%1RO�TO� 7-AB�IS�
PROVIDED�TO�DIRECTLY�CONTROL� 7-AB
�
GRAB� IMAGES�AND�PORT�THEM�STRAIGHT�
TO�"%1RO�FOR�FURTHER�PROCESSING�

5HEREjS�ALSO�A�DISPLAY�
MODULE�WHICH�ENABLES�A�
BUFFER�FROM�#LACK�#ELTjS�
*MAGE.ASTER�TO�BE�
DISPLAYED�ON�THE�3ETINA�� �
THOUGH� *�THOUGHT�THIS�WAS�
RATHER�POORLY�DONE�

-ASTLY
� AN�EMULATION�OF�
"MIGA�$ENTRE�4COTLANDjS�
)ARLEQUIN�CARD� IS�PROVIDED�
AS� A� LIBRARY
� SO�ANY�PROGRAM�
WHICH�CAN�USE�THE�)ARLEQUIN�
FOR�DISPLAY�CAN�NOW�USE�
3ETINA�INSTEAD�� �AND�
COMPLETELY�AUTOMATICALLY�

*N�CONTRAST�TO�SOME�
COMPANIES
� .ACRO4YSTEM�
ARE�KEEN�TO�ENCOURAGE� NEW�
APPLICATIONS�TO�BE�WRITTEN�
FOR�THEIR�PRODUCTS
� SO�THEY�PROVIDE�
FREE�DEVELOPER�SUPPORT�WITH�ALL�THEIR�
HARDWARE�AND�SOFTWARE�� *F�ONLY�MORE�
COMPANIES�WOULD� FOLLOW�SUIT���

40'58"3&�130#-&.4
4EVERAL� PROGRAMS�DIDNjT�BEHAVE�AS� *�
WOULD�HAVE�EXPECTED
� INCLUDING�#LACK�
#ELT�S� *MAGE.ASTER
�(71�S� *MAGE'9�
AND�4CALA�S�4CALA�..�����"LL�WORK�
NORMALLY�UNDER�ORDINARY�"MIGA�
CONDITIONS
� BUT�WHEN� RUN�VIA�3ETINA�
THEIR�MENU�SCREENS�MYSTERIOUSLY�
MIGRATE�TO�THE�VERY�TOP�OF�THE�SCREEN
�
RATHER�THAN�TAKING�UP�THEIR�USUAL�
LOWER�SCREEN� POSITIONS��5HE�EFFECT�IS�
THAT�ANY�IMAGES�FOR�EDITING�OR�DISPLAY�
BECOME�OBSCURED
� RENDERING�THE�
SOFTWARE�QUITE�USELESS��5HE�
PROBLEMS�SEEM�TO�OCCUR�BECAUSE�
SUCH�PROGRAMS�OPEN� UP�SEVERAL�
SCREEN� LEVELS�WHICH�OVERLAY�EACH�
OTHER
� OFTEN� IN�DIFFERENT�RESOLUTIONS�

5HE�"MIGA�CAN�HANDLE�THIS
� BUT�
3ETINA�APPARENTLY�CANNOT
�THOUGH�
.ACRO4YSTEM�ARE� REPORTED�TO�BE�WELL�
ON�THE�WAY�TO�FIXING�THIS�AND�SEVERAL�
OTHER�PECULIARITIES�

1ROGRAMS�WHICH�TAKE�OVER�THE�
OPERATING�SYSTEM�	SUCH�AS�MANY�
GAMES
�WILL� ALSO�NOT�WORK
� AND�
APPLICATIONS�SUCH�AS�#ROADCAST�5ITIER
��ALSO�FAIL�TO� RUN��"�SMALL� PROGRAM�
	3ETINAL32
�IS�SUPPLIED� IN�AN�ATTEMPT�
TO�FIX�SOME�OF�THESE�PROBLEMS
� BUT� IT

DIDN�T�DO�ANYTHING�FOR�THE�
APPLICATIONS� *� TRIED� IT�ON�� 	.IND�YOU
� *�
DONjT �HAVE�ANY�SUITABLE�GAMES���


*MPRESSIVELY
� MOST�OTHER�
PROGRAMS� *� RAN�THROUGH�3ETINA�
WORKED�FINE�� �FROM�MY�5RANSWRITE�
WORD�CRUNCHER�TO�UTILITIES� SUCH�AS�
(RABL''
�THOUGH� *jM�AFRAID�THERE� ISNjT�
ROOM�TO�PRINT�A� LIST��:ET�AGAIN
�TRIAL�
AND�ERROR�IS�THE�KEY�

8):�#6:�3&5*/" 
5HERE�ARE�AS�MANY�REASONS�FOR�
BUYING�A�3ETINA�AS�THE�SCREEN�MODES�
AND�MONITORS� IT�SUPPORTS�� 4OME�FOLKS�
WILL� BUY�IT�PURELY�FOR�ITS�ABILITY�TO�
DISPLAY����BIT�GRAPHICS
� OTHERS�FOR�
DISPLAYING�THEIR�SOFTWARE�ON� LARGE�
FORMAT�HI�RES�SCREENS�WITH� A� ROCKd
STEADY�DISPLAY�� �PERFECT�FOR�$"%
� %51�
OR�OTHER�DISPLAY�CRITICAL� APPLICATIONS�

*N�OPERATION�THE��.B�3ETINA�*�
TESTED� RAN�VERY�WELL
�COMBINING

IMPRESSIVE�SCREEN�DISPLAY�
CAPABILITIES�WITH�VERY�FAST�UPDATING�� �
SIGNIFICANTLY�FASTER�THAN�THE�NORMAL�
"MIGA�DISPLAY�ON�MY�"MIGA������
'OR�INSTANCE
� RUNNING�1ROFESSIONAL�
1AGE����"�ON�A�3ETINA
� SCREEN�
REDRAW�UNDER�HIGH�MAGNIFICATION�WAS�
VERY�GOOD
� EVEN�WITH�COLOUR�SCREENS�
AT�����X����� RESOLUTION� 	OR�MORE

�
THOUGH� UNSURPRISINGLY�SOME� kFLICKERl�
WAS�STILL� APPARENT�ON�BOTH�MONITORS�� �
THOUGH� *� SUSPECT�THIS�WAS

INTERFERENCE�PATTERNING�RATHER�
THAN�TRUE�FLICKER�

'OR�8ORKBENCH�
APPLICATIONS� >�TRIED�SETTING�UP�
A��
����X�����8ORKBENCH�ON�
THE�����K)Z���)Z�
$OMMODORE� �����MONITOR�AS�
WELL� AS��
����X��
����	AT�
����K)Z���)Z
�AND� �
����X�
�
����	AT���K)Z���)Z
�ON�
THE�/&$� **�MULTISYNC�MONITOR��
5HE� RESULTS�WERE�SHARP�AND�
READABLE
� MAKING�A�SINGLE�
SCREEN�ABLE�TO�DISPLAY�MUCH�
MORE�VISUAL� INFORMATION�THAN�
USUAL��0N�THE�MULTISYNC
� THE�
RESULTS�WERE�NO� LESS�THAN�
STUNNING�

"S�FAR�AS�TRANSPARENCY�OF�
USE�GOES
� ONCE�YOUjVE�GOT�THE�
VARIOUS�DISPLAYS�FOR�THE� PROGRAMS�YOU�
USE� SET�AS�YOU�WANT�THEM
�3ETINA�IS�
VIRTUALLY�UNDETECTABLE��5O�ALL� INTENTS�
AND�PURPOSES�THE�MACHINE�BEHAVES�
EXACTLY� LIKE�A� k NORMALl�"MIGA�� �
EXCEPT�FOR�THE�NOTICEABLY� IMPROVED

00000000$+�
0%,--&+$�)&01
3ETINA� DISPLAY�CARD
� BY�.ACRO4YSTEM�
�,@�1 ,�TCPQGML>>>>>>\����
�,@�1 ,�TCPQGML>>>>>>\����
�,@�1 ,�TCPQGML>>>> ����\���

'ROM�"MIGA�$ENTRE�4COTLAND
� )ARLEQUIN�
)OUSE
�8ALKERBURN

1EEBLESSHIRE

4COTLAND
� &)��� �";�
e � ����� ������
'AX������������

DISPLAYS
� OF�COURSE�
.IND�YOU
�3ETINA�PROBABLY�WON�T�

WORK�WITH�MOST�GAMES�	AND�OTHER�
PROGRAMS
�WHICH�OVERRIDE�"MIGA%04
�
AND� IT�ISNjT �AT�ALL� HAPPY�WITH�
PROGRAMS�THAT�OUTPUT�AND�OVERLAY�
SEVERAL� SCREENS�AT�ONCE�� #UT�FOR�
GRAPHICS
�$"%
� %51�AND�TOP�LEVEL�
DISPLAY�PURPOSES
�3ETINA�PROVIDES�AN�
EXCELLENT�SCREEN�DISPLAY
� PARTICULARLY�
WHEN�TEAMED�WITH�A�CAPABLE�
MULTISYNC�MONITOR�� $%
3&26*3&.&/54
"MIGA�����
� ����
������OR�������
"T� LEAST��.B�OF�$HIP�3".
� �.B�	OR�
PREFERABLY�MORE
�OF�'AST�3".� 	�.B�
FOR�7%1AINT

�"MIGA%04�����OR�
GREATER��"�HARD�DISK�IS
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_���PER�YEAR�� $ONTACT�#�4CALES�����#URTON�"VE
�
#ALBY
�%ONCASTER�%/��D##�e�������������

8$414"�� )ELP�AVAILABLE��1%�DISK�OF�YOUR�CHOICE�
AND� NEWSLETTER�EVERY�MONTH��1%�AT�_���.EMBERd
SHIP�_���� 'OR�FURTHER�INFO�CONTACT�"�+AMIESON�c �
������������

8ORLDWIDE�1%�$LUB�0VER��
����DISKS�� �SEND�
BLANK�DISK�AND�4"&�FOR�CATALOGUE��.EMBERSHIP�
%.���A�YEAR�OR�%.B�A�MONTH��$ONTACT�%AVE�
8HITE
� #ERLINER�4TR���
������3ATINGEN� �
�(ERd
MANY�e��������������	(ERMANY
�

8REXHAM�%ISTRICT�$OMPUTER�$LUB�1%
� LIBRARY
�
EQUIPMENT�LOAN�� L0 P�TO�JOIN
� ��P�TO�GET�IN��.EETd
INGS�AT�THE�.EMORIAL� )ALL
�8REXHAM�EVERY�5HURSd
DAY
� ����PM��$ONTACT�1AUL�&VANS
���'FORDD�&LFED
�
3HOSNESI
�8REXHAM
�$LWYD�--��� �-6�

;YMURGY�(ENERAL�"MIGA�COMPUTING�� 'REE�MEMd
BERSHIP�� 'OR�FURTHER�INFO�CONTACT�"�$ARR
����4EWL��
KIRK�3D
� *PSWICH
�4UFFOLK� *1���+#�c ������
�������

/OTE��THIS� LIST� IS�PROVIDED�AS�A�FREE�SERVICE�FOR�
AMATEUR
� NON�PROFIT�MAKING�USER�GROUPS�� J FD > �
2 EL M M B O �DOES�NOT�ENDORSE�OR�RECOMMEND�ANY�
PARTICULAR�GROUP�AND�CANNOT�BE�HELD� RESPONSIBLE�
FOR�ANY� LOSSES�OR�PROBLEMS�YOU�MIGHT�SUFFER�

".*("�4)011&3�n �*446&����n �+6-:�����
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& ORE�'ISH�DISKS�THIS�
MONTH�� �AS�USUAL
�
MANY�THANKS�TO�
"NGLIA�1%�FOR�

SUPPLYING�THEM�� *T�S �ACTUALLY�A�
BUMPER�CROP�THIS�MONTH�� �'REDjS�
OUTPUT�SEEMS�TO�BE�INCREASING�WITH�
TIME
�AFTER�A� RATHER�SPARSE�WINTER��
4O
�WITHOUT�FURTHER�ADO�	AS�THEY�
SAY

�HERE�WE�GO���

1"(&3
'ISH�DISK����
1AGER�IS�A�$-*�BASED�UTILITY�WHICH�� �
QUITE� SIMPLY�� �ADDS�PAGE�AND� LINE�
NUMBERS�TO�ANY�"4$**� TEXT�FILE�� /OT

THE�MOST�EXCITING�TASK
� TRUE
� BUT�
PROGRAMMERS�AND�THE� LIKE�MAY�FIND� IT�
USEFUL�� *T� REQUIRES�04������OR�HIGHER�
� �AS�DO�MORE�AND�MORE�PROGRAMS�
THESE�DAYS�� �AND� IS�FREEWARE��5HE�
DOCUMENTATION� ISNjT �INCREDIBLY�CLEAR�� �
THE�AUTHOR�IS�(ERMAN
� AND�HIS�
TRANSLATION� ISN�T�PERFECT
�WITH�THE�
RESULT�THAT�SOME�OF�THE�OPTIONS� NEED�
TO�BE�GUESSED� AT�� )OWEVER
�HE�
INCLUDES�A�COUPLE�OF�EXAMPLE�
COMMANDS
� AND�FROM�THEM�YOU�CAN�
RELATIVELY�EASILY�WORK�OUT�THE�SYNTAX�

1AGER�WONjT�SET�THE�WORLD�ON�FIRE�
BUT� IT�DOES�THE�JOB�QUICKLY�AND�
WITHOUT�HASSLE�� �AND�FOR�THAT
� IN� AN

" LL�� �THE�"RCHIVING�*N TU ITION �*NTERFACE�� �NOW�PROVIDES�A�FRIENDLY
�ATTRACTIVE �
FRONT�END�FOR�A�WIDE�RANGE�O F�ARCHIVERS
�SO�YOU�NEVER�NEED�USE�THE�$6�AGAIN�

ENVIRONMENT�WHERE�MORE�AND�MORE�
PEOPLE�SEEM�TO� BE� RELEASING�HALFd
TESTED� PROGRAMS
� THE�AUTHOR�
DESERVES�CONGRATULATION�

1ROGRAM�RATING�� ���

" LL� ����
'ISH�DISK����
*� LOOKED�AT�"LL�A�COUPLE�OF�MONTHS�
AGO
� BUT�THIS�VERSION� IS�QUITE�A�
SIGNIFICANT� IMPROVEMENT�� 'OR�STARTERS
�
IT�WILL� NOW�RUN� UNDER�04�����AS�WELL�
AS�����
� THANKS�TO�THE� USE�OF�/ICO�
'RANGOISj� 3EQ5OOLS� LIBRARY�
*N�CASE�YOU�MISSED�THE� REVIEW�	WHERE�
WERE�YOU 

�"LL�STANDS�FOR�"RCHIVING�
*NTUITION� *NTERFACE
� AND� ITjS�A�FRIENDLY
�
*NTUITION�BASED�FRONT�END�TO�ARCHIVING�
PROGRAMS�SUCH� AS�-H"��5HESE�ARE�
VERY�POWERFUL�TOOLS
� BUT�TEND�TO�PUT�
MANY�PEOPLE�OFF�BECAUSE�OF�THEIR�
COMPLEXITY�� /OW
�YOU�CAN�EASILY�
CREATE� ARCHIVES�SIMPLY�BY�SELECTING�
FILENAMES�FROM�A� REQUESTER�� �NO�
MORE�REMEMBERING�ARCANE�COMMAND�
STRUCTURES�

"LL�VERSION������SUPPORTS� NOT�
ONLY�ARCHIVE�CREATION�WITH� -H"
� AS�
PREVIOUS�VERSIONS�DID
� BUT�NOW�ALSO�
-;)
�"RC�AND�;OO�� *T�WILL� DE�ARCHIVE�
FILES�CREATED� IN� -H"
� -;)
�"RC
�;OO


;IP�AND�EVEN�"RJ
� IF�YOU�NEED� IT�TO�DO�
THAT�� �THERE� IS� NO�"MIGA�PROGRAM�
WRITTEN�YET�THAT�CREATES� ��A��FILES
� BUT�
YOU�MAY�RECEIVE�FILES�CREATED� ON�
OTHER�MACHINES�THAT�HAVE�BEEN�
COMPRESSED� IN�THIS�FORMAT�

*NSTALLATION�OF�THE�PROGRAM� IS�
SIMPLE�� �JUST�DRAG� IT�TO�WHEREVER�YOU�
WANT�ON�YOUR�HARD�DRIVE�OR�BOOT�DISK��
'ROM�THE�1ROJECT�MENU
� CHOOSE�
k4ELECT�"RCHIVER�� AND�YOUjLL� BE� ASKED�
TO�FIND�THE�VARIOUS� ARCHIVING�
PROGRAMS�THAT�"LL�SUPPORTS�� 	5HEY�
AREN�T�DISTRIBUTED�WITH�THE�PACKAGE�� �
YOUjLL� HAVE�TO�GET�THEM�SEPARATELY�
� *F�
YOU�DON�T�HAVE�A�PARTICULAR�ONE
�JUST�
HIT�$ANCEL� IN�THE� REQUESTER�AND� THE�
PROGRAM�WILL�MOVE�ON� TO�THE� NEXT�

"FTER�YOUjVE�DONE�THAT
�YOU�CAN�
GET�TO�WORK��$LICK�ON�$HOOSE�"RCHIVE�
TO�CREATE�OR�SELECT�AN�ARCHIVE��5HEN�
CLICK�ON�$HOOSE�'ILES�OR�1ATH� TO�
SELECT�ANY�FILES�WHICH�YOU�WANT�TO�
ADD�� 1ICK�WHAT�YOU�WANT�TO�DO�� �ADD�
FILES
� LIST�THE�CONTENTS�OF�THE�ARCHIVE
�
EXTRACT�FILES�OR�WHATEVER�� �AND�HIT�
1ERFORM
� IT�S�AS�SIMPLE�AS�THAT��
5HEREjS�EVEN�AN�ON�LINE�HELP�FACILITY�
FOR�IF�YOU�GET�STUCK�

5HERE�ARE�CHECK�BOXES�TO� LET�YOU�
INVOKE�VARIOUS�ARCHIVER�OPTIONS�SUCH�
AS� PRESERVING�FILE�ATTRIBUTES�AND�SO

6E>Q�FP�/#�

�"$&++"/0
���������

-!�EO�=�CAJAN=H�
PANI�SDE?D�I=JU�LAKLHA�
EJ?KNNA?PHU�QOA�PK�NABAN�PK�=HH�BNAAHU��
@EOPNE>QP=>HA�OKBPS=NA
� &J�B=?P��-!�
�SDE?D�OP=J@O�BKN�-Q>HE?�!KI=EJ��
OKBPS=NA�EO�KJHU�KJA�>N=J?D�KB�PDEO�
=NA=��PDA�KPDAN�I=EJ�KJA�EO�
OD=NAS=NA


"OOAJPE=HHU��-!�OKBPS=NA�I=U�
>A�?KLEA@�=J@�QOA@�>U�=JUKJA��
=HPDKQCD�OKIA�=QPDKNO�LH=?A�
NAOPNE?PEKJO�OQ?D�=O�JKP�=HHKSEJC�=�
-!�HE>N=NU�PK�?D=NCA�IKNA�PD=J�=�
?ANP=EJ�=IKQJP�BKN�PDA�@EOG


0D=NAS=NA��KJ�PDA�KPDAN�D=J@��
ODKQH@�>A�PNA=PA@�IKNA�HEGA�
?KIIAN?E=H�OKBPS=NA
��HPDKQCD�
UKQ�=NA�=HHKSA@�PK�?KLU�=J@�L=OO�
=NKQJ@�OD=NAS=NA�LNKCN=IO�� EB�UKQ�
HEGA�KJA�PDAJ�UKQ�ODKQH@�L=U�PDA�
NAMQAOPA@�BAA�PK�PDA�=QPDKN�� �EPaO�
JKNI=HHU�=NKQJ@�Z�� �KN�HAOO��=J@�
KBPAJ�AJPEPHAO�UKQ�PK�=J�QLCN=@A@�
RANOEKJ�KN�=�LNEJPA@�I=JQ=H
�-=UEJC�
UKQN�OD=NAS=NA�BAAO�AJ?KQN=CAO�
OKBPS=NA�=QPDKNO�PK�SNEPA�IKNA�
LNKCN=IO�� �=J@�EB�PDAU�@KJaP��PDA�
�IEC=�O?AJA�SEHH�>A�=�LKKNAN�
LH=?A
�!KJaP�PDEJG�PD=P�UKQaNA�
L=UEJC�IKJAU�BKN�JKPDEJC��AEPDAN�� �
KBPAJ�DQJ@NA@O�KN�ARAJ�PDKQO=J@O�
KB�DKQNO�KB�SKNG�D=RA�CKJA�EJPK�
?NA=PEJC�=�LNKCN=I��=J@�EPaO�KJHU�
NECDP�PD=P�PDA�LNKCN=IIAN�NA?AERAO�
OKIA�NAS=N@�BKN�DEO�KN�DAN�SKNG


1DA�PDEN@�>N=J?D�KB�OKBPS=NA�
PD=P�SA�?KRAN�DANA�EO�?=HHA@

HE?AJOAS=NA

1DEO� EO�=�BKNI�KB�

OD=NAS=NA�SDE?D�EO�HE?AJOA@�PK�KJA�
�KN�IKNA��-!�HE>N=NEAO
� &J�AOOAJ?A��
SDAJ�UKQ�>QU�=�HE?AJOAS=NA�
LNKCN=I�UKQ�=NA�>QUEJC�OD=NAS=NA�
=J@�L=UEJC�PDA�HE?AJOA�BKA�=P�PDA�
O=IA�PEIA
�#KN�PDEO�NA=OKJ��UKQ�
ODKQH@�PNA=P�=JU�HE?AJOAS=NA�PD=P�
UKQ�>QU�AT=?PHU�=O�UKQ�SKQH@�PNA=P�
=�LEA?A�KB�BQHH�LNE?A�?KIIAN?E=H�
OKBPS=NA�� �@KJaP �L=OO�EP�=NKQJ@�PK�
UKQN�BNEAJ@O
�6KQaRA�KJHU�>KQCDP�
PDA�NECDP�PK�QOA�EP�UKQNOAHB


">K�(�M>PP�LQEBO�MBLMIB�@LMFBP�
6AO�� �PD=PaO�PDA�S=U�PD=P�-!�
NA=?DAO�=�SE@AN�=Q@EAJ?A
�'QOP�
I=GA�OQNA�PD=P�UKQ�D=RA�BKHHKSA@�
PDA�=QPDKNaO�NAMQENAIAJPO�BKN�
@EOPNE>QPEKJ
�1DAOA�=NA�JKNI=HHU�
PDEJCO�HEGA�JKP�?D=NCEJC�IKNA�PD=J�
=�?ANP=EJ�=IKQJP�BKN�PDA�@EOG��JKP�
=HPANEJC�PDA�LNKCN=I��KN�I=GEJC�
OQNA�PD=P�=HH�PDA�KNECEJ=H�@K?Q�
IAJP=PEKJ� EO�EJ?HQ@A@�KJ�PDA�@EOG


6KQ�?=J�=HOK�L=OO�KJ�
OD=NAS=NA�� �>QP�JKP�=JU�NACEOPANA@�
?KLEAO�KB�LNKCN=IO
� &B��SDAJ�UKQ�
L=U�UKQN�OD=NAS=NA�BAA��PDA�=QPDKN�
OAJ@O�UKQ�=J� EILNKRA@�RANOEKJ�KB�
PDA�LNKCN=I��PDAJ�>A�?=NABQH�JKP�PK�
CERA�PD=P�KQP
�,JHU�L=OO�KJ�
QJNACEOPANA@�OD=NAS=NA


6KQ�ODKQH@�JKP��KB�?KQNOA��L=OO�
KJ�HE?AJOAS=NA�� �EP�ODKQH@�>A�
PNA=PA@�EJ�PDA�O=IA�S=U�=O�
NACEOPANA@�OD=NAS=NA
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88888888888 * - � �  1118888888888
# 0 ' �)�QdH�4�������

8888888	
"3$)*7*/(� */56*5*0/� */5&3'"$&

) *�1RESERVE� "TTRIBUTES�

* * �4ET� "RCHIVE� " TTRIBUTES�

) *�,EEP� #ACKUP� OF� "RCHIVE�

* * �,EEP� 1ARTIA L� 'ILES�

* * � 4TORE� BIG� F I LE S � W ITH� RA TIO � ���

1&3'03.

"RCHIVE� 4UFFIX $ONNAND

2\� �ZOO� \ � �� "DD� F I LE S � \

<�J� $HOOSE� "RCHIVE J4\� $HOOSE� F I LE S � OR� PATH

TEST�ARCHIVE

,�.#(!�."��*,)!,�'-
+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�USABILITY
�
BUG�PROOFNESS
�MY�OWN�PARTICULAR�	OR�SHOULD�THAT�BE�PECULIAR 
� TASTES�AND�
SO�ON��#OTH� RATINGS�ARE�OUT�OF�A�MAXIMUM�POSSIBLE����
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%ATE�%AY��PROBABLY�THE�MOST�USEFUL�PIECE�O F�FREEWARE�EVER�W RITTEN�FOR�THE�
"MIGA�� 5HE�PROGRAM�YOU�SHOULD�HAVE�BOUGHT�YOUR�"MIGA�TO �RUN��0R�NOT�

ON��"LTHOUGH�YOU�CANjT �ACCESS�
ABSOLUTELY�ALL�THE�FEATURES�OF
�SAY
�
-H"
�YOU�CAN�CERTAINLY�DO�����OF�THE�
THINGS�THAT�YOU�D�EVER�WANT�TO�DO�
FROM�WITHIN�"LL�

5HIS� IS�AN�"US���SHAREWARE�
PROGRAM�WHICH�DESERVES�TO�BECOME�
EXTREMELY�POPULAR�� �ESPECIALLY�NOW�
THAT� IT�SUPPORTS�JUST�ABOUT�EVERY�
"MIGA�ARCHIVING�PROGRAM
�AND�
CERTAINLY�ALL�THE�MAIN�ONES�� )IGHLY�
RECOMMENDED�

1ROGRAM�RATING��� ���

%"5&�%":
'ISH�DISK����
8HY�OH�WHY�OH�WHY
�DEAR�1OINTS�OF�
7IEW
�WHY�DO�PEOPLE�RELEASE� BASIC�
PROGRAMMING�EXERCISES�AS�FREEWARE �
%ATE�%AY
� BY�(ERARD�$ORNU
� IS�A�
PROGRAM�WHICH�WILL
�GIVEN�A�DATE
�
MONTH� AND�YEAR
�TELL�YOU�THE�DAY��
"ND���� ER
� THATjS� IT��:OU�ENTER�THE�
RELEVANT�DETAILS�BY�MOVING�A�SLIDER�
AND�CLICKING�ON�A�COUPLE�OF�BUTTONS
�
AND�THE�FULL�DAY�AND�DATE�ARE�SHOWN�
AT�THE�BOTTOM�OF�THE�WINDOW�

*jM�FAIRLY�SURE� *� REMEMBER�DOING�
SOMETHING�SIMILAR�TO�THIS�FOR�MY�= ��
-EVEL�$OMPUTER�4TUDIES�COURSE�SOME�
THREE�CENTURIES�AGO��0KAY
�MY�
PROGRAM�DIDNjT �HAVE�A�CUTE� *NTUITION��
BASED� INTERFACE
� BUT�THEN
� THE�"MIGA�
WASN�T�INVENTED�WHEN� *�WROTE�THE�
PROGRAM��5HIS� IS�THE�SORT�OF�THING�THAT�
YOU�WRITE�JUST�TO�SEE� IF�YOUjVE�GOT�THE�
HANG�OF�PROGRAMMING�FOR�*NTUITION�� �
YOU�CERTAINLY�DONjT �SEND� IT�OUT�TO�THE�
WORLD�WITH�A�DOCUMENTATION�FILE�MORE�
THAN�HALF�FULL�OF�MESSAGES�TELLING�
PROSPECTIVE� USERS�THAT�THEY�MAY�NOT�
SELL�OR�DISTRIBUTE� IT�FOR�A�PROFIT
� AND�
THAT�NO�MAGAZINE�COVER�DISK�CAN�
CARRY�THE� PROGRAM��4ORRY
�(ERARD
� BUT
*� DONjT �THINK�THAT�"MIGA�4HOPPER�
WERE�CONSIDERING�IT�IN�THE�FIRST�
PLACE���

1ROGRAM�RATING�� �� �

.&.4/"1
'ISH�DISK����
.EM4NAP�IS� PROBABLY�OF�MOST�USE�TO�
PROGRAMMERS
� OR�THOSE�TRYING�TO�FIND

OUT�WHY�THEIR�"MIGA� SEEMS�TO� RUN�OUT�
OF�MEMORY�AFTER�A�WHILE�� *T�SIMPLY�
PUTS�A�SMALL�WINDOW�ON�THE�SCREEN�
WHICH�DISPLAYS�THE�AMOUNT�OF�FREE�
MEMORY�AVAILABLE��$LICKING� IN�THE�
WINDOW�TAKES�A� kSNAPSHOT�� OF�THE�
AMOUNT�AVAILABLE
� AND�THIS�FIGURE�
CONTINUES�TO�BE�DISPLAYED
� ALONG�WITH�
THE�DIFFERENCE�BETWEEN�THE�CURRENT�
FREE�MEMORY�AND�THE�SNAPSHOT�FIGURE
� �SO� IF�YOU�TAKE�A�SNAPSHOT
� LAUNCH�A�
PROGRAM
� QUIT�IT�AND�THEN� LOOK�AT�THE�
DIFFERENCE�BETWEEN�CURRENT�AND�
SNAPSHOT
�YOU�CAN�SEE�WHETHER�THE�
PROGRAM�HAS�FREED�UP� ITS�MEMORY�
PROPERLY
� OR�WHETHER�IT�HAS� kHIDDENl�
SOME�FROM�THE�OPERATING�SYSTEM�� �
WHICH�CAN�ONLY�BE�RECLAIMED� BY�REd
BOOTING�THE�"MIGA�

.EM4NAP�IS�SMALL
� IT jS�FREE�AND�
IT�DOES� ITS�JOB�� *F�YOU�NEED�SUCH� A�
PROGRAM
� THIS�ONE�WILL�DO�JUST�FINE�

1ROGRAM�RATING�� �� �

"."45&3
'ISH�DISK����
0LD�)ANS�1ETER�(UENTHER�MUST�HAVE�
JUST�DISCOVERED�THE�'ISH�SYSTEM�OF�
SOFTWARE�DISTRIBUTION�� �THIS� IS�THE�
THIRD�OF�HIS�PROGRAMS�THAT�WEjVE

LOOKED�AT�SO�FAR
� IN�THE�SPACE�OF�JUST�
SEVEN�DISKS�

".ASTER�IS� 	GROAN
�A�SIMPLE�
DATABASE�� 3EALLY
�QUITE�WHY�PEOPLE�
KEEP�ON�WRITING�THESE�THINGS� *� DONjT�
KNOW�� �PERHAPS�ON�THE�PRINCIPLE�THAT�
IF�EVERYONE�KEEPS�TRYING�LONG�ENOUGH


SOMEONE
� SOMEDAY
�WILL� PRODUCE�A�
TOTALLY�USABLE
� FLEXIBLE
� PROGRAM�THAT�
PEOPLE�MIGHT�ACTUALLY�TRUST�THEIR�
PRECIOUS�DATA�TO�

&VEN�THOUGH�ADDRESS�BOOK�
PROGRAMS�AREN�T�MY�FAVOURITE�
SOFTWARE
� MY�FIRST� IMPRESSIONS�OF�
".ASTER�WERE�QUITE�FAVOURABLE��0N�
THE�DOWN�SIDE
�THERE�ARE�ONLY�SEVEN�
FIELDS
�EACH�OF�WHICH�HAS�A�PREd
DEFINED�NAME��"ND�THEY�CAN�ONLY�
DISPLAY�AROUND����CHARACTERS�EACH�� �
YOU�CAN�ENTER�MORE
� BUT�TO�VIEW�THEM�
YOU�MUST�SELECT�THE�FIELD� AND�SCROLL�
ALONG�THE�TEXT�

"LL�THE�USUAL� kGO�TO� RECORDl 
�
SEARCH� AND�SORT�OPTIONS�SEEM�TO�BE�
PRESENT
� AND� 	QUITE�USEFULLY
�YOU�CAN�
DECIDE�WHICH�FIELDS�YOU�WANT�TO

APPEAR�ON�ANY�PRINTOUT�� �SO� IF�YOU�
JUST�WANT�TO�PRINT�PEOPLE�S�NAMES�
AND�PHONE�NUMBERS
� THATjS� NO�
PROBLEM�

*T�WAS�ONLY�WHEN� *� STARTED�TO�USE�
THE�PROGRAM�THAT� *� STARTED�FINDING�
PROBLEMS�� 'IRST�OF�ALL
� YOU� HAVE�TO�TELL�
THE�PROGRAM�EXPLICITLY�THAT�YOU�WANT�
TO�EDIT�RECORDS��8ITHOUT�CLICKING�ON�
THE� k&DITl� CHECK�BOX
�YOU�CANjT�
CREATE
� DELETE�OR�EDIT�RECORDS��5HIS
�
IN� ITS�OWN�WAY
� IS� USEFUL�� �NO�HITTING�
THE� k3EMOVEl�GADGET�BY�MISTAKE��
6NFORTUNATELY
� THOUGH
� ALTHOUGH�YOUR�
CHANGES�DON�T�TAKE�EFFECT
�YOU�CAN�
TYPE�OVER�INFORMATION� IN� AN�EXISTING�
RECORD�TO�YOUR�HEARTjS�CONTENT�� *�
HAPPILY�SCROLLED�THROUGH�A� LIST�OF�A�
DOZEN�NAMES
� ADDING�EXTRA�DETAILS
�
ONLY�TO�DISCOVER�THAT�ALL�MY�TYPING�
HAD�BEEN� IGNORED
� BECAUSE� *� HADNjT�
CHECKED�THE�&DIT�GADGET�� /OT�VERY�
USER�FRIENDLY�� �I�WOULD�HAVE�PREFERRED�
IT�IF�THE�PROGRAM�HADN�T�ALLOWED�ME�
TO�CHANGE�THE�TEXT�� AT� LEAST�THEN� *�
WOULD�HAVE�BEEN�ALERTED�
IMMEDIATELY�

5HAT
� THOUGH
� IS�MORE�A�USER�
INTERFACE� ISSUE�THAN�ANYTHING��8HAT�
IS�MORE�FUNDAMENTAL� IS�THE�FACT�THAT�*�
COULDNjT�PERSUADE�THE�SEARCH�FEATURE

TO�WORK�AT�ALL�� *�WOULD� HAVE�THOUGHT�
THAT
� IF�*�ENTERED� k"MIGA�4HOPPERl�
AND�HIT�4EARCH
� THE�PROGRAM�WOULD�
IMMEDIATELY�PRODUCE�MY�ENTRY�FOR�
THIS�ESTEEMED�JOURNAL�� #UT�NO�� �
APPARENTLY�ALL� 	OR�NONE
�OF�THE�ENTRIES�
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�$YBEMETIX�	5HE�BEST�1%�GAME�BY�FAR���LIKE�%EFENDER�
�
(�����	1 
�4UPER�1ACMAN����	TH E �B EST�EVER

(�����	1
� :ACHT�$�	$LASSIC�FIVE�DICE�GAME���NEW�VERSION

(�����	1
�	*
�#RIDGE�	5HE�FU LL�CARD�GAME���SPECIAL�"�����VERSION�

INCLUDED��

(�����	1
�8ORDSEARCH���	� �GOOD�VERSIONS�W TIH�LOADS�O F�PUZZLES
�
(�����	*
�	8#�����ONLY
�(/6�$HESS�	EXCELLENT�GRAPHICS���THE�BEST�

CHESS�GAME�YET�

(�����	*
� 	8#�����ONLY
�#ALDERS�(ROVE�	NEW�COMMERCIAL�

STANDARD�#OULDERDASH�GAME���BRILLIANT�

(�����	1
�	*
�3OACH�. OTEL�	WONDERFUL�PLATFORM �GAME

(�����	1
�$ASH�'RUIT�	PROBABLY�THE�BEST�FRU IT�MACHINE�EVER�
�
(�����	1
�	*
�1OKER�	THE�CARD�GAME���LOADS�O F�FEATURES�

(�����	1
�0BLIVION�	B RILLIAN T�DEFENDER�ARCADE�GAME�

(�����	1
�.EGA�$HEATS�%ISK�	LATEST�GAMES�CHEATS

(�����	8#���ONLY
�5ETRIS��"("�	5ETRIS�FO R�"����������ONLY�


$)*-%3&/4
$����	1
�$OLOUR�1AD�	/EW�COLOURING�BOOK�FA �YOUNGSTERS

$���� 4TORYLAND�**�	#RILLIANT�KIDS�GAME

$����	1
� 5OTAL�$ONCEPTS�	� �%ISKS
�	"STRONOM Y���%INOSAUR�

&DUCATION�1ACK���( OOD�

$����	1
�$OLOUR�THE�ALPHABET�	(REAT�EDUCATION�FO R�EARLY�

LEARNERS��YS�

$���	1
�%OODY�� 	-IKE�.ARIO�#ROS�AND�VERY�GOOD�/&8�

$����	1
�. R��.RS�� 	1LATFORM �ADVENTURE�FO R��YRS����IT�S �GO T�

EVERYTHING��
$����	1
� ($4&�.ATHS�	(REAT�REVISION�DISK

$����	1
� 5OP�4ECRET�	3EVIEWED�AS�THE�BEST�PLATFORM �GAME�

EVER��

$����	1
�$OUNTING�'UN�	'OR�AGE���
�&XCELLENT�SIM PLE�

ARITHM ETIC�PRACTICE

$���	1
�8IZZYS�2UEST�	8IZARD
�%AMSEL���.ONSTERS
�GREAT�GAME�
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%&4,501�7*%&0�1"$,���	1
�	����
���%*4,4� _����
1ROBABLY�OUR�BEST�PACK�YET�� 1ROVIDES�EVERYTHING�TO �START�YOU�O FF�IN �
VIDEO�� 4�.OVIE�FO R�4MOOTH�SCROLLING�TITLES�USING�ANY�FONT�O F�ANY�SIZE��
4HOWIZ�FO R�SLIDESHOWS�W ITH�LOADS�O F�WIPES�AND�FADES��"�(RAPH�FO R�
BUSINESS�VIDEOS��4HADCW�.AKER�TO�ADD�SHADOWS�AND�SMOOTH�ANY�FONT��
7IDEO�-IBRARIAN��7IDEO�5OOLS��7IDEO�5ESTS��-OADS�O F�FONTS�AND�MORE���

%&4,501�7*%&0�1"$,��
*/4536$5*0/�."/6"-���� 	1
� _����
" ����PAGE�INSTRUCTION�MANUAL�FO R�%57�PACK���� 1ROFESSIONALLY�PRINTED
�
CONTAINS�INSTRUCTIONS�FO R�A LL�THE�PROGRAMS�IN�THE�PACK�AND�A�SECTION�
ON�FONTS�AND�HOW �TO �USE�THEM��" LSO�INCLUDES�A�SUPERB�GUIDED �
TU TORIA L�THAT�TAKES�YOU�THROUGH�THE�MAJOR�PROGRAMS�STEP�BY�STEP
�
LE TTING�YOU�CREATE�YOUR�OWN�TITLES�AS�YOU�GO��%ESIGNED�FO R�BEGINNERS�
AND�EXPERIENCED�USERS
�THIS�MANUAL�W ILL�MAKE�DESKTOP�VIDEO�EASY�

�",!��",$,�"'�,-(�$�
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DMM�)IGH�2UALITY�.OUSE�1AD������������������������������������_����
"MISA�������������������%UST�$OVERS���������������������_����
1HILLIPS������.ONITOR�%UST�$OVER��������������������������������_����
�����%ISK�%RIVE�$LEANING�, IT�����������������������������������������_����
1RINTER�4TAND�	FITS�ALL�%OT�.ATRIX�1RINTERS
���������������������_����
#LANK�%ISKS�	HIGH�QUALITY�WITH�LABELS
��������������������������_����
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*NTERNATIONAL�
ORDERS�WELCOME�
BUT�PLEASE�ADD�
��P�PER�DISK�FOR�
POST���PACKING�
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%ISK5EST��VERIFY�THE�IN TEGRITY�O F�YOUR�FLOPPIES�BEFORE�YOU�TAKE�THEM�ON�HOLIDAY�
WITH�YOU���� * T �TE LLS �YOU�EVERYTHING�YOU�NEVER�WANTED�TO �KNOW
� AND�THEN�SOME�

BNMSHMTDC�EQNL�ONFD����

CONTENTS�OF�ANY�,ICKSTART�30.� INTO� A�
FILE�� THE�AUTHOR
� 3ALF�(RUNER
� SAYS�
THAT�YOU�CAN�THEN�USE�A�PROGRAM�
CALLED�4ET$16�TO�START�AN�"MIGA�WITH�
AN�..6� 	.EMORY�.ANAGEMENT�6NIT
�
USING�THE�,ICKSTART�30.�DATA� IN�THAT�
FILE�� �FOR�EXAMPLE
�TO�TEST�SOFTWARE�
UNDER�DEVELOPMENT�WITH�EARLIER�
VERSIONS�OF�THE�"MIGA�S�30.�

'RED�'ISH�HAS�GONE�OUT�OF�HIS�
WAY�TO� POINT�OUT�THAT�NEITHER�HE�NOR
�
PRESUMABLY
�THE�AUTHOR�CONDONES�
USING�THE�PROGRAM�FOR�ANY� ILLEGAL�
USES�� �ALTHOUGH�HE�SAYS�THAT� kTHERE�
ARE�MANY�LEGITIMATE� REASONS�FOR�
WISHING�TO�MAKE�A�FILE�COPY�OF�A�30.�
IMAGE��� 1ERSONALLY
� THE�ONLY�
LEGITIMATE� USE� *� CAN�THINK�OF�IS� IF�
YOUjVE�GOT����BIT�3".�� COPY�THE�
CONTENTS�OF�THE�30.� INTO����BIT�3".�
AND�AN�ACCELERATED� PROCESSOR�CAN�
ACCESS� IT�MORE�QUICKLY�THAN� 30.
�
THEREBY�BOOSTING�THE�SPEED�AT�WHICH�
THE�OPERATING�SYSTEM�CAN� RUN�� *F�
YOUjRE�TAKING�THIS� ISSUEjS� LEAD�AND�
GOING�DOWN�THE�UPGRADE� ROUTE
� OR�IF�
YOU�ALREADY�HAVE����BIT�3".
� THE�
PROGRAMjS�HERE�FOR�YOU���

5HEREjS�NO�PROGRAM�RATING�FOR�
THIS� PARTICULAR�OFFERING�� IT�DOES� ITS�JOB�
JUST�FINE
� AS�FAR�AS� *�CAN�TELL
� BUT�ITS�
LEGITIMATE� USES�SEEM� RATHER�LIMITED�
TO�ME�AND� *jM� STILL� RATHER�SCEPTICAL�
ABOUT�THE� PRINCIPLE�OF�GIVING�PEOPLE�
LOADED�GUNS�ON�THE�ASSUMPTION�THAT�
THEY�WONjT�MISUSE�THEM�

%*4,5&45
'ISH�DISK����
%ISK5EST�CHECKS�
THE� INTEGRITY�OF�HARD�
AND�FLOPPY�DISK�
DRIVES�� *N�OTHER�
WORDS
� IT�MAKES�
SURE�THAT�WHAT�YOU�
THINK�IS�ON�A�DISK�IS�
ACTUALLY�OKAY
�WITH�
NO�ERRORS�WHICH�WILL�
CAUSE�THE�DATA�TO�
BE�UNREADABLE�JUST�WHEN�YOU�NEED� IT�
MOST�� *F�YOUjRE� PUTTING�FILES�ON�TO�A�
FLOPPY�BEFORE�TAKING�THEM�AWAY�FROM�
YOUR�HOME�MACHINE
�YOUjD�DO�WELL�TO�
RUN�THIS� PROGRAM�OVER�THE�FLOPPY�
BEFORE�YOU�GO�� �THAT�WAY
�YOU�CAN�BE�
AT�LEAST�FAIRLY�SURE�THAT�YOUjLL� BE�ABLE�
TO�EXTRACT�THE�FILES�AT�THE�OTHER�END�

5HE�PROGRAM�FIRST�READS�ALL�THE�
TRACKS�ON�THE�DISK
�TO�MAKE�SURE�THAT�
THERE�ARE�NO�BASIC�MEDIA�ERRORS�� IT�
THEN� READS�ALL�THE�FILES�ON�THE�DISK
�
RECORD�BY�RECORD
� TO�ENSURE�THAT�THE�
FILES� HAVE�BEEN�WRITTEN�CORRECTLY�

5O�CHECK�A�FLOPPY�DISK
�YOU�
SIMPLY�CLICK�ON�A�BUTTON�� �%'0�TO�%'��
� �AND�THE�DISK� IN�THAT�DRIVE� IS�
VERIFIED��0R
�YOU�CAN�DRAG�A�FOLDER�OR�
DISK� INTO�THE� PROGRAMjS�WINDOW
� IN�
WHICH�CASE�ONLY�THE�SECOND�PART�OF�
THE�VERIFICATION� PROCESS�WILL�TAKE�
PLACE�	THIS� IS�THE�ONLY�WAY�TO�CHECK�A�
HARD�DISK�� �THE�PROGRAM�WONjT�VERIFY�
THE�MEDIA
� ONLY�THE�DATA
��5HIS�CAN

BE�AWKWARD
� HOWEVER��THE� PROGRAMjS�
WINDOW�TAKES�UP�MOST�OF�THE�DEPTH
�
AND�ALL�OF�THE�WIDTH
� OF�THE�SCREEN�� �
SO�YOU�HAVE�TO�MOVE�YOUR�DISK� ICON�
TO�THE�TOP�OR�BOTTOM�OF�THE�SCREEN�
BEFORE�YOU� LAUNCH�THE�PROGRAM�� *�
THOUGHT�THAT� *jD�FOUND�A�WAY�AROUND�
THIS�PROBLEM�� THE�PROGRAM�HAS�A�
kSHRINKl� BUTTON�WHICH� REDUCES�THE�
WINDOW�TO�A�SMALL�TITLE�BAR
� AND� *�
ASSUMED�THAT� *� COULD�DROP�A�DISK�
ICON�ON�TO�THIS�BAR�� 'OOLISH�ME�� *�
TRIED�WITH�ONE�OF�MY�HARD�DISK�
PARTITIONS�AND�WAS� REWARDED�WITH�ONE�
OF�THE�MORE�SPECTACULAR�CRASHES� *jD�

SEEN�� �THE�COLOURS�
ON�MY�MONITOR�
WOULD�HAVE�BEEN�
GREAT� IF�*�WERE� INTO�
PSYCHEDELIC�TRIPS�
THROUGH�A�PAINT�
FACTORY
� BUT�DO�TEND�
TO�BE�A�BIT�WORRYING�
WHEN�YOU� REALISE�
HOW� LONG�ITjS� BEEN�
SINCE�YOUR�LAST�
BACKUP�

*N�FACT
� NO�HARM�HAD�BEEN�DONE�� *�
REPEATED�THE�EXPERIMENT�WITH�A�
FLOPPY�AND�FOUND�THAT�THAT�TOO�
CAUSED� A�CRASH
� BUT�AGAIN�DIDNjT�
DAMAGE�THE�DATA�ON�THE�DISK��4TILL
� IT�
LOOKS� LIKE�THIS� IS�A�SERIOUS�BUG�THAT�
REALLY�DOES�NEED�FIXING�

&VEN�BEFORE�THAT�FIX�COMES�OUT
�
THOUGH
�YOU� SHOULD�STILL� SERIOUSLY�
CONSIDER�GETTING�HOLD�OF�%ISK5EST��
USING�ITS�FLOPPY�DISK�BUTTONS�WORKS�
PERFECTLY�WELL
� AND� ITjS�ALWAYS�GOOD�TO�
BE�ABLE�TO�VERIFY�YOUR�FLOPPIES�BEFORE�
YOU� SEND�THEM�WINGING�THEIR�WAY�
AROUND�THE�WORLD�

1ROGRAM�RATING�� �� �

1045
'ISH�DISKS����
� ���
����
1OST�IS�A�COMPLEX�AND� IMPORTANT�
PROGRAM�� �ASSUMING�IT�ALL�WORKS�� *�
CONFESS
� IT jS�SO�COMPLEX�THAT� IT�WILL�
TAKE�ME�MANY�WEEKS�TO�CHECK�OUT

THOROUGHLY�� )OWEVER
� *� THOUGHT� *�
SHOULD�AT�LEAST�DRAW�YOUR�ATTENTION�TO�
ITS� PRESENCE�

1OST�IS�A�FULL� 1OST4CRIPT�
INTERPRETER�WHICH�ENABLES�YOU� TO�VIEW�
1OST4CRIPT� IMAGES�ON�SCREEN�OR�
OUTPUT�THEM�TO�A�FILE�OR�ANY�NONd
1OST4CRIPT�PRINTER��4O� IF�YOU�VE�BEEN�
GIVEN�A�GRAPHIC� IN�1OST4CRIPT�FORMAT
�
OR�	AS� IS�SOMETIMES�THE�CASE
�YOU�
HAVE�A�DOCUMENTATION�FILE�THATjS�
BEEN�SAVED�AS�A�1OST4CRIPT�
DOCUMENT
� BUT�YOU�DON�T�HAVE�A�
1OST4CRIPT�PRINTER
�YOU�CAN�NOW�VIEW�
AND�OUTPUT� IT��5HE�PROGRAM� SUPPORTS�
BOTH�5YPE���AND�5YPE���FONTS
� AND�
HAS�A�FULL� *NTUITION� INTERFACE�� *T�
REQUIRES�"MIGA%04������OR�LATER�TO�
RUN��5HE�MAIN� PROGRAM� IS�ON�'ISH�
DISK����
� ALONG�WITH� SOME�1OST4CRIPT�
FONTS
� AND�OTHER�FONTS�CAN�BE�FOUND�
ON�DISKS�����AND�����

*jM� IN�THE�PROCESS�OF�GIVING�1OST�
A�PROPER�EVALUATION� NOW
� USING�
1OST4CRIPT�FILES�FROM�A�VARIETY�OF�
SOURCES��WATCH�OUT�FOR�A�DEFINITIVE�
REVIEW�NEXT�MONTH�

5&3.����
'ISH�DISKS����
����
� ���
"MIGA�PROGRAMS�JUST�SEEM�TO�BE�
GETTING�BIGGER�AND�BIGGER�� 5ERM�
COMES�ON� THREE�'ISH�DISKS�� ����
CONTAINS�THE�MAIN� PROGRAM
�����A�
SPECIAL� ��������������VERSION� AND�
THE�SOURCE�CODE
� ����THE�
DOCUMENTATION� IN� %7*� AND�1OST4CRIPT�
FORMATS�� 	/OW�WHERE�DID� *� PUT�THOSE�
DISKS�WITH�1OST�ON�THEM���


5ERM� IS� PROBABLY�THE�MOST�FULLY��
FEATURED�COMMS�PROGRAM�AVAILABLE�
FOR�THE�"MIGA�� *T�WOULD�TAKE�THE�
WHOLE�1%�SECTION�TO� LIST�ALL� ITS�
FEATURES
� BUT�THEY�INCLUDE�
n� 'ULL�"3EXX�CONTROL
n� 913�TRANSFER�SUPPORT�	THAT�IS
�
EXTERNAL� PROTOCOL� LIBRARIES�ARE�USED�
FOR�FILE�TRANSFER�� �A�SENSIBLE�WAY�TO�
DO�THINGS
� SINCE� IT�MEANS�THAT�A�NEW�
PROTOCOL� DOESNjT �MEAN�A�NEW�VERSION�
OF�THE�PROGRAM
��913� LIBRARIES�
SHIPPED�WITH�THE�PROGRAM� INCLUDE�9

:
�;�AND�+.ODEM
� ,ERMIT�AND�
$OMPU4ERVEjS�2UICK#
n� $UT�AND� PASTE�OF�DATA�ON�SCREEN
n� "UTO�UPLOAD�AND�DOWNLOAD
n� 6NLIMITED�SIZE�SCROLLABLE�BUFFER�FOR�
RECEIVED�DATA
n� 75���
�75����AND�"/4*� TERMINAL�
EMULATION
�WITH� SUPPORT�FOR�EXTERNAL�
TERMINAL� EMULATION� LIBRARIES
n� 1HONEBOOK
n� 4AVE�AND�PRINT�THE�CONTENTS�OF�THE�
SCREEN� AS�AN� *''�OR�AN�"4$**� FILE
n� 4UPPORTS�ALL� SCREEN�MODES
�
INCLUDING�"("�AND� &$4�MODES

2UITE�SIMPLY
� IF�YOUjRE�A�COMMS�
NUT�YOU� REALLY�MUST�CHECK�OUT�5ERM�
	ASSUMING�THAT�YOU�HAVE�"MIGA%04�
�����OR�ABOVE
�WHICH� IS� REQUIRED
�
*TjS�A�SOLID
�WELL�WRITTEN� PROGRAM�
WHICH� PERFORMS�FAULTLESSLY��8HEN� *jM�
USING�MY�"MIGA�FOR�COMMS
� THIS� IS�
THE�ONE�FOR�ME�� *NDEED
� *�M�ALWAYS�
AMAZED�WHEN�A�NEW�VERSION� APPEARS�
� �*�CAN�NEVER�BELIEVE�THAT�THERE�S�
ANYTHING�ELSE�TO�ADD�TO�THE� PROGRAM�
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5ERM���� ��IS�TH IS�THE�MOST�SOPHISTICATED�"MIGA�COMMS�PROGRAM�YET �1UT�IT �
TH IS�WAY��TH INK�O F�WHAT�YOU�WANT�IN�A�COMMS�PROGRAM
� AND�I T jS�PROBABLY�HERE�
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�5HE�4IDINGS
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�4OUTHAMPTON�4����2" 0&
3EPAIRS�UNDERTAKEN� TO�"MIGA�����COMPUTERS�AT�_������ INCLUSIVE�

OF�PARTS
� LABOUR
�7"5�AND� RETURN� POSTAGE�PACKING

$OMMODORE� REGISTERED� FOR�FULL� TECHNICAL�SUPPORT

$OMPUTERS�REPAIRED� IN� THE�QUICKEST�POSSIBLE�TIME

"LI�MACHINES�WILL� BE�OVERHAULED�WITH�A�FULL�SOAK�TEST�TO�ENSURE�OPTIMUM� RELIABILITY

&NTRUST�YOUR�MACHINE�TO�THE�EXPERTS
� FULL����DAY�WARRANTY

3EPAIRS�TO�DISK�DRIVE�AND�KEYBOARD�ALSO�INCLUDED�
	EXTRA�CHARGE�POSSIBLE� IF�FOUND�TO�NEED�COMPLETE� REPLACEMENT


3EPAIRS�TO�OTHER�$OMMODORE�SYSTEMS�UNDERTAKEN���PHONE�FOR�DETAILS

6PGRADES�AND�EXPANSIONS�SUPPLIED�AND� FITTED� ��PHONE�FOR�DETAILS

/		�
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	8E�RESERVE�THE�RIGHT�TO�REJECT�MACHINES�WHICH
�IN�OUR�OPINION
�ARE�BEYOND�REPAIR��/ORMAL�CHARGE�APPLIES




24/$1# 1*
'ISH�DISK����
4UPER%ARK�IS�A�SCREEN�BLANKER�BASED�
ON�"FTER�%ARK
�THE�MOST�POPULAR�
.ACINTOSH� SCREEN�SAVER�	IT�S�ALSO�
AVAILABLE�ON�THE�1$
��"�SCREEN�
BLANKER�CHANGES�THE� IMAGE�ON�YOUR�
"MIGAjS�SCREEN�WHEN�YOUR�COMPUTER�
HASNjT�BEEN�USED�FOR�A�WHILE�� �THAT�
IS
�WHEN�YOU�HAVEN�T�MOVED�THE�
MOUSE
� CLICKED�A�BUTTON�OR�HIT�A� KEY�
FOR�SOME�PERIOD�� �TO�PREVENT�SCREEN�
BURN�IN� 	WHICH� IS�WHEN�THE�PHOSPHORS�
THAT�ACTUALLY� k PAINTl� THE�SCREEN�
DISPLAY�BECOME�DESENSITISED�BY�TOO�
PROLONGED� A�STATIC� IMAGE�AND�YOU�
END�UP�WITH� A�PERMANENT�kGHOST�� OF�
THAT� IMAGE�ON�SCREEN
�

5HE�EARLIER�SCREEN�BLANKERS�JUST�
DID�EXACTLY�WHAT�THEIR�NAMES�SUGGEST
� �TURNED�THE�SCREEN�TO�BLACK�UNTIL�YOU�
MOVED�THE�MOUSE�OR�PRESSED�A� KEY�� �
BUT�NOW�YOUjLL� FIND�THAT�MOST�DISPLAY�
SOME�SORT�OF�PATTERN� INSTEAD��
4UPER%ARK�HAS�NUMEROUS�DIFFERENT�
kMODULESl� THAT�IT�CAN�USE
�FROM�
SIMPLE�BOUNCING�LINES�TO�SOME�REALLY�
VERY�SOPHISTICATED�AND�NEAT�DISPLAYS��
FOR�INSTANCE
� kSHUFFLEl� SUPERIMPOSES�
A�GRID�ON�THE�SCREEN�AND�THEN�
SHUFFLES�THE�SQUARES�AROUND
� LIKE�ONE�
OF�THOSE�PUZZLES�YOU�SEE�PEOPLE�
MUDDLING�HOPELESSLY�ON�$RYSTAL�.AZE�
	YOU�LL� KNOW�WHAT�*�MEAN�WHEN�YOU�
SEE� IT
�

5HE�PROGRAM� IS�EASY�TO� INSTALL��
JUST�PUT�THE�DIRECTORY�FULL� OF�BLANKERS�
ON�TO�YOUR�HARD�DISK
� PUT�THE�MAIN�
PROGRAM� IN�YOUR�8#4TARTUP�DRAWER
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4UPER%ARK��A�SCREEN�BLANKER�W ITH�SOME�NEAT�MODULES
�BASED�ON� THE�.AC�AND�
1$�PROGRAM�" FTE R�%ARK��.ORE�FUN�THAN�WATCHING�THE�TE LLY
�SOMETIMES���

	THERE� IS�A�VERSION� OF�THE�PROGRAM�
SUPPLIED�FOR�USERS�OF�04����
� TOO
�
AND� RE�BOOT�YOUR�"MIGA�� )ITTING�THE�
HOT�KEY�COMBINATION� 	LEFT�SHIFT��
�
BRINGS�UP�THE�MAIN�CONFIGURATION
�
FROM�WHERE�YOU�CAN�SELECT�WHICH�
BLANKING�MODULE�TO�USE
�EDIT�ANY�
PARAMETERS�WHICH�ARE�ASSOCIATED�
WITH� IT�AND�SAMPLE� IT��5HE�MAIN�
SCREEN� ALSO�CONTROLS�WHEN�THE�
BLANKER�WILL� TAKE�EFFECT�	ANY�TIME�
FROM����TO�����SECONDS�OF�
INACTIVITY

� AND�WHETHER�TO�PASSWORD��
PROTECT�THE�SCREEN�� *F�YOU� SELECT�THIS�
OPTION
�THEN�MOVING�THE�MOUSE�OR

HITTING�A�KEY�WILL� BRING�UP�A�PASSWORD�
REQUESTER�� �YOU�HAVE�TO�ENTER�THE�
CORRECT�PASSWORD� BEFORE�YOU�CAN�USE�
THE�"MIGA�	ALTHOUGH�YOU�COULD
� OF�
COURSE
�JUST�RE�BOOT�THE�MACHINE
�

"LL� IN�ALL
�4UPER%ARK�ISNjT �AT�ALL�
BAD�� �ESPECIALLY�SINCE� IT�S�FREEWARE��
)OWEVER
� *�WAS�A� LITTLE�DISAPPOINTED�
WITH�THE� k'LYING�5OASTERSl�MODULE��
5HIS� IS� INCREDIBLY�POPULAR� IN�THE�
.ACINTOSH�WORLD�� �IT�DISPLAYS�
PICTURES�OF
�YES
� TOASTERS�WITH�WINGS�
FLOATING�ACROSS�THE�SCREEN�� #UT�WHEN
*� TRIED�TO�USE�THIS�PARTICULAR�MODULE�
ON�MY�"MIGA
� *�WAS�TOLD�THAT� IT

REQUIRES�04����
� AND�SO�WILL� NOT�RUN�
ON�MY�MACHINE�� �WHICH� IS�ODD
� SINCE�
*�VE�GOT�AN�"����1LUS
� RUNNING�
"MIGA%04������� 'AR�BE� IT�FROM�ME�TO�
EVEN�WHISPER�THE�WORD� kBUGS ����

1ROGRAM�RATING�� �� �
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'ISH�DISK����
4UPER�'ORMATTER�IS�AN� *NTUITION�BASED�
DISK�FORMATTING�PROGRAM� INTENDED�FOR�
USE�BY�PEOPLE�WHO�DON�T�LIKE� USING�
THE�$-*�VERSION�SUPPLIED�AS�PART�OF�
THE�"MIGAjS�BASIC�OPERATING�SYSTEM�

*� HAD�TROUBLE�GETTING�IT�TO�WORK�AT�
FIRST�� DOUBLE�CLICKING�ON�THE� ICON�
PRODUCED�A�MESSAGE�TELLING�ME�THAT�
THE�"MIGA�COULDNjT �OPEN�MY�TOOL�
k4UPER�'ORMATTER��� *T�TURNED�OUT
�
AFTER�A� LITTLE�EXPERIMENTATION
�THAT�THE�
'ISH�DISK�HAS�A� �INFO�FILE�CALLED�
k4UPER�'ORMATTERl 
� BUT�THE�PROGRAM�
ITSELF�IS�CALLED� k4UPER'ORMATTER��	NO�
SPACE�BETWEEN�THE�TWO�WORDS
��4O
�
COPY�THE�PROGRAM�TO�YOUR�BOOT�DISK
�
ENTER�THE�$-*
�CHANGE�DIRECTORY�TO�
THAT�DRAWER�AND�TYPE� IN�THE�FOLLOWING�
	ALL� AS�ONE� LINE
�

QDM@LD��3TODQ�&NQL@SSDQ�HMEN��

3TODQ&NQL@SSDQ�HMEN��

/OW�WHEN�YOU�DOUBLE�CLICK�ON�THE�
ICON
�THE�PROGRAM�WILL� LAUNCH�

"S�FOR�THE�PROGRAM� ITSELF
�WELL
� IT�
WORKS�AS�ADVERTISED��5HERE�ARE�
CHECK�BOXES�FOR�YOU�TO�SPECIFY�
WHETHER�OR�NOT�TO�USE�THE�''4�	'AST

��������������������������
����
����
#!!
'ISH�DISK����
%##�IS�SHORT�FOR�%IGITAL�#READBOARD
�WHICH� IS�A�
FREEWARE�DIGITAL� LOGIC�CIRCUIT�SIMULATOR
�WRITTEN�BY�
%AN�(RIFFIN
�WHICH� RUNS�ON�"MIGAS�WITH�"MIGA%04�
�����OR�HIGHER��5HERE�ARE�SOME� LIMITATIONS��
PRIMARILY
�YOU�CANjT �INCLUDE�MORE�THAN���

% IGITA L�#READBOARD�IS �AN�EXCELLENT�D IG ITA L�C IRCU IT�SIMULATION�PROGRAM��
*T�S �THE�ONLY�ONE�O F�ITS �KIND�FOR�THE�"MIGA
� I T jS�WELL�FEATURED�� �AND�I T jS�
WELL�WORTH�CHECKING�OUT�IF �YOUjRE�ANY�SORT�O F�CHIP�HEAD�

ELEMENTS� IN�YOUR�CIRCUIT�	SO�YOU�WONjT �BE�
DESIGNING�THE�������CHIP�ON�YOUR�"MIGA
��0N�THE�
OTHER�HAND
�THE�PROGRAM�COPES�WITH�MULTIPLE�INPUT�
"/%
�03
� /"/%�AND�/03�GATES
�903�AND�/05�
GATES
�%
�+,�AND�43�FLIP�FLOPS
� MULTIPLE�USER��
DEFINED�CLOCKS
� SWITCHED�AND�PULSED�CIRCUITS�AND�
SO�ON�AND�SO�ON�

8HEN� LAUNCHED
� THE�
PROGRAM�DISPLAYS�A�BLANK�
DESIGN�SCREEN� 	IN� INTERLACED�
MODE
� SO� IT�WILL� BE�UNUSABLE�
WITHOUT�A�MONITOR

� ALONG�WITH�
A�TOOL� PALETTE�OF�ELEMENTS�
FROM�WHICH�TO�CHOOSE��:OU�
PLACE�THESE�ELEMENTS�	CLOCKS
�
GATES�AND�SO�ON
�ON�THE�
DESIGN�SCREEN
� AND�THEN�
CONNECT�THEM�UP�SIMPLY�BY�
CLICKING�ON�THE�OUTPUT�OF�ONE�
ITEM�AND�THE� INPUT�OF�ANOTHER��
8HEN�YOUjVE�FINISHED�	AT�LEAST
�
WHEN�YOU�THINK�YOUjVE�
FINISHED

�YOU�CAN�SELECT� k RUNl�
FROM�THE�$ONTROL�MENU�TO�SEE�
YOUR�CIRCUIT�WORKING�

*F�YOUjVE�SELECTED�A�CLOCK�	A�
DEVICE�WHICH�PROVIDES�A�PULSE�
AT�REGULAR� INTERVALS

�YOU�CAN�
SPECIFY�THE�DELAY�BEFORE�START


WIDTH�OF�THE�PULSE�AND�PERIOD� BETWEEN� PULSES��"�
NORMAL� INPUT�CAN�BE�EITHER�A�SWITCH�OR�A�
k PULSERl ���� AND�SO�THE� LIST�GOES�ON��5HERE�ARE�
EVEN�EVENT�COUNTERS
� A�VARIABLE�SPEED�TIMER�AND�A�
FOUR�CHANNEL� kOSCILLOSCOPEl 
�WHICH�YOU�CAN�
CONNECT�TO�VARIOUS�PARTS�OF�THE�CIRCUIT�TO�TRACE�
WHATjS�GOING�ON�

*F�YOUjRE�AN�ELECTRONICS�STUDENT�DOING�A�($4&�
IN�$ONTROL�5ECHNOLOGY�OR�AN�UNDERGRADUATE�
COMPUTER�SCIENTIST
�%##�WILL� PROVE� INVALUABLE�TO�
YOU��5HE�AUTHOR�SAYS�THAT�HE�DOESNjT �KNOW�OF�
ANOTHER�SIMILAR�PROGRAM�� �*jVE�CERTAINLY�NEVER�
SEEN�ONE�FOR�THE�"MIGA�� 'OR�THAT�REASON�ALONE� IT�
WILL� BE�POPULAR
� AND�THE�FACT�THAT�ITjS�ACTUALLY�
REALLY�VERY�GOOD
� HAS�MORE�FEATURES�THAN�YOU�CAN�
SHAKE�A�STICK�AT�AND� IS�FREE�TO�BOOT�CAN�ONLY�SERVE�
TO� INCREASE�THAT�POPULARITY�

&VEN� IF�YOUjRE�NOT�AN�ELECTRONICS�GEEK
�TAKE�A�
LOOK�AT�%##�� �IT jS�FASCINATING
�JUST�PLAYING�AROUND��
"ND
� OF�COURSE
� IT jLL� HELP�YOU�UNDERSTAND�OUR�
SERIES�ON�THE� INTERNAL�WORKINGS�OF�THE�"MIGA���� *TjS�
NOT�DESIGNED�FOR�REALLY�HIGH�LEVEL�WORK�� �IT�DOESNjT�
ALLOW�YOU�ENOUGH�ELEMENTS�TO�MAKE�UP�AN�EIGHT��
BIT�FULL� ADDER
� FOR�INSTANCE
�WHICH�(US� INFORMS�ME�
COMPRISES���� LOGIC�GATES
� LET�ALONE�THE�DAZZLING�
STUFF�WEjRE�BRINGING�YOU�THIS�MONTH� ON�PAGES����
TO����� �BUT�IT jS�STILL� A� REMARKABLE� LITTLE�PACKAGE�

1ROGRAM�RATING�� � ���
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4UPER�'ORMATTER�IS�AN�INTUITION�BASED�REPLACEMENT�FOR�THE�$6�'ORMAT�
COMMAND�� * F �YOUjRE�LOOKING�FOR�AN�EASY�WAY�TO �FORMAT�DISKS
� TRY �IT �OUT�

'ILING�4YSTEM
� IMPLEMENTED�ON�04
? -= � AND�ABOVE

�WHICH� DISK�TO�FORMAT
�
WHETHER�OR�NOT�TO� INCLUDE� A�5RASH�
ICON�AND�SO�ON��:OU�CAN�EVEN�HAVE�
THE�PROGRAM�"UTO4TART�FORMATTING
� SO�
THAT�A�DISK� IS�AUTOMATICALLY�FORMATTED�
WHEN� IT jS� INSERTED��"ND
�OF�COURSE
�
YOU�CAN�NAME�THE�DISK�

*F�YOU�STILL� FIND�THAT�YOU� STRUGGLE�
WITH�THE�'ORMAT�COMMAND� FROM�THE�
$-*
�GET�A�COPY�OF�4UPER�'ORMATTER� �
YOU�NEED�NEVER�ENTER�THE�$-*� AGAIN�

1ROGRAM�RATING�� ���
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'ISH�DISK����
/EW"QUA�IS�A� REPLACEMENT�FOR�THE�
OLD�"QUARIUM�PROGRAM
�WHICH� IS�A�
DATABASE�SPECIFICALLY�DESIGNED�TO�
REFERENCE�THE�CONTENTS�OF�ALL�THE�'ISH�
DISKS�� *T� IS�CONTAINED� IN�AN�ARCHIVE�
CALLED� k"QUA1ACKl 
� ALONG�WITH�
/EW'ISH�AND�$LI"QUA�

/EW"QUA�COMES� IN�TWO�VERSIONS��
ONE�STANDARD
� AND�THE�OTHER�
OPTIMISED� FOR�������BASED�"MIGAS��
&VEN�THE�STANDARD�VERSION
�THOUGH
� IS�
ANYWHERE�UP�TO�FOUR�TIMES�AS�FAST�AS�
THE�OLD�"QUARIUM�PROGRAM�WHEN�
SEARCHING�FOR�DISKS�� *T�ALSO�NOW�
SUPPORTS� A� kPACKEDl�DATABASE�� �THAT�
IS
� ONE�WHICH�HAS�BEEN�COMPRESSED�
SO�THAT� IT�TAKES�UP� LESS�DISK�SPACE��
5HE�DISADVANTAGE�	THERE� HAD�TO�BE�
ONE���
� IS�THAT�SEARCHING�TAKES�
AROUND�? = � PERCENT� LONGER�THAN�ON�AN�
UNPACKED�DATABASE�� �BUT� IF�YOUjRE�
RUNNING�ON�A�FLOPPY�DISK�ONLY�SYSTEM
�
YOUjLL� BE�PLEASED�ENOUGH�TO�GET�A�
VERSION�OF�THE�DATABASE�ON�ONE�
FLOPPY
� AND�THE�EXTRA�TIME�TAKEN�TO�
SEARCH�PROBABLY�WONjT �WORRY�YOU�TOO�
MUCH�

6SING�/EW"QUA�IS�EASY�� IF�YOU�
KNOW�A�PROGRAM�S�NAME
�JUST�TYPE� IT�
IN� AND�HIT�%OWN�OR�6P�� �TO�START�
SEARCHING�FROM�THE�TOP�OR�BOTTOM�OF�
THE�DATABASE�� /OT�SURE�OF�THE�
PROGRAMjS�NAME�BUT�KNOW�SOME�OF�
THE�TEXT�THATjS� LIKELY�TO�BE� IN�THE

DESCRIPTION �/O�PROBLEM�� �THERE�S�
SPACE�TO�SPECIFY�THAT�INSTEAD�� *F

/EW)QUA� �̀���� e� ����� BY� 4ILVANO� 0ESCH

YOU�CAN�GIVE�YOUR�USERS�ACCESS�TO�
THE�'ISH�DATABASE�� �THEY�ENTER�THEIR�
SEARCH�QUERY
� AND�THE� PROGRAM�
COMES� BACK�WITH�THE�RESULTS� IN� PLAIN�
TEXT�FORMAT�

*F�YOU�RE�SERIOUS�ABOUT�"MIGA�1%
�
YOU� REALLY�SHOULD� HAVE�SOME� KIND�OF�
'ISH�DISK�DATABASE�� �AND�/EW"QUA�IS�
PRETTY�DAMN�GOOD��4HAME�THAT�THE�
DATABASE�SUPPLIED�ONLY�GOES�UP�TO�
DISK����
�THOUGH�� �AND� IT�LOOKS�AS�
THOUGH� A�COUPLE�OF�DISKS� ARE�
MISSING
� TOO�� DISK����
� FOR�EXAMPLE
�
DOESNjT�EXIST� IN�THE�DATABASE�

1ROGRAM�RATING�� �� �
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'ISH�DISK����
.ATH1LOT�IS�A�PROGRAM� 	OR�DO� *�MEAN�
YET�ANOTHER�PROGRAM
�WHICH�PLOTS�
MATHEMATICAL� FUNCTIONS�ON�THE�
SCREEN��5HE� RESULTING�CURVES�CAN�
THEN�BE�PRINTED�OUT�OR�SAVED�AS� *''�
FILES��:OU�CAN�ALSO� PLOT�THE�FIRST�AND�
SECOND�DERIVATIVES�OF�THE�CURVES�

/ODQ@SHUD 4DWS� OQNBDRRHMF�'Q@OGHBR (@QCV@QD 3NTQBD
5 S H K H S HD R #@KBTK@SHNM 3NTMC 'HHVHBJ #
2OOKHB@SHNM $@S@A@RD???? 0QNFQ@LHMF 3TAQNTSHMDR AGNN@*=GT
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$NBT-DMS@SHNM 3HLTK@SHNM )M ST HS HN M %MG@MBD-DMSR (NCTK@
3@MD EHM�HM@S�HNM +DQM@K $�3��� (NRS� #TQQDMS
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�
����� @MC� ,(EK� 6����
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 � G@R� ADDM� V QHSSD M � V HSG � R S@ A HS H SX �
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@MC� CDBNMOQDRRSNM� QNTSHMDR
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OTQD
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NM KX 
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� @M� TOC@SD� SN � UDQRHNM� �
���
NM� CHRJ� ���
� 3G@QDV@QD
� AHM@QX� NMKX

!TSGNQ�� 3SDE@M� "NADQF

/EW"QUA��A�FAST
�EASY�TO�USE�DATABASE�O F�A LL�THE�PROGRAMS�RELEASED�ON�'RED�
'ISHjS�COLLECTION�O F�DISKS���� WELL
� THE�FIRS T� ����O F�THEM
�ANYWAY�

YOUjRE� LOOKING�FOR�A�TYPE�OF�PROGRAM�� �
GRAPHICS
� FOR�EXAMPLE�� �CLICK�ON�THE�
CATEGORY�BUTTON� AT�THE�TOP�OF�THE�
SCREEN
� AND�AGAIN�HIT�%OWN�OR�6P��"�
USEFUL� BUTTON� IS� k.OST�$URRENTl 
�
WHICH�WILL�SCAN�THE�DATABASE�AND�
ONLY�PRODUCE�A� LISTING�OF�THE� LATEST�
'ISH�DISK�TO�CONTAIN�A�VERSION�OF�A�
SPECIFIED� PROGRAM�

/EW'ISH�ENABLES�YOU�TO�ADD�
DETAILS�OF�NEW�'ISH�DISKS�TO�THE�
DATABASE�� �WHICH� IS� USEFUL
� SINCE�THE�
DATABASE�SUPPLIED�WITH�THE�PACKAGE�
ONLY�GOES�UP�TO�'ISH�DISK������"GAIN
�
IT jS�EASY�TO�USE�� IT�JUST�READS�A�
STANDARD�$ONTENTS�FILE
� AS� IS� PRESENT�
ON� EVERY�'ISH�DISK
� FROM�WHICHEVER�
DISK�DRIVE�YOU� SPECIFY
� AND�ADDS�THE�
DETAILS�TO�THE�DATABASE�

'INALLY
�$II'ISH� IS�A�VERSION�OF�THE�
DATABASE�WHICH�WILL� ONLY�RUN� FROM�THE�
$-*
� AND�WHICH� HAS�BEEN�DESIGNED�
FOR�PEOPLE�WHO� RUN�BULLETIN�BOARDS�
FROM�THEIR�"MIGAS�� #Y�RUNNING�$II'ISH


5HE�PROGRAM�ONLY�WORKS�WITH�
,ICKSTART������OR�HIGHER
� AND� IS�
SHAREWARE��FOR�YOUR�%.���OR�����
YOU�GET�A�NEWER
�MORE�FULLY�FEATURED�
VERSION�� 6P�TO�TEN�FUNCTIONS�CAN�BE�
STORED� IN�THE�PROGRAM�AT�ANY�ONE�
TIME��:OU�CAN� PLOT�THEM�ALL� ON�THE�
SAME�SCREEN� IF�YOU�WANT
� AND� INCLUDE�
AXES��THE�ANNOTATION�OF�THE�AXES� IS�
EITHER�CALCULATED�AUTOMATICALLY�OR�
ENTERED�MANUALLY
� AND�YOU�CAN�ZOOM�
IN�TO� LOOK�MORE�CLOSELY�AT�A�PARTICULAR�
AREA�OF�THE�PLOT�IF�YOU�WISH��5HINGS�
LIKE�PRECISION� OF�PLOTTING
� USER��
ENTERED� INTERVAL�TO� PLOT�OVER�AND�EVEN�
NUMERICAL� INTEGRATION� ARE�ALL�
SUPPORTED�

*� HAVE�TO�SAY�THAT� ITjS�HARD�TO�GET�
EXCITED�OVER�THIS�PROGRAM�� *�M�SURE�
THAT�STUDENTS�WHO�CANjT�BE�BOTHERED�
TO�PLOT�SINE�CURVES�AND�THE� LIKE�BY�
HAND�WILL� FIND� IT�USEFUL
� BUT� IN� REALITY�
THE� USER�BASE�FOR�A� PACKAGE� LIKE�THIS�
MUST�BE�FAIRLY�SMALL�� �MUSTNjT �IT��� 
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'ISH�DISK����
1ASCAL� IS�STILL� A�VERY�POPULAR�
PROGRAMMING�LANGUAGE
�EVEN�THOUGH�
IT�S� NOW�BEING�SUPERSEDED� BY�$�AS�
THE� LANGUAGE�OF�CHOICE�FOR�MANY�
PROFESSIONALS�� 4O� IT�S�NICE�TO� SEE�
NEW�VERSIONS�OF�THE� LANGUAGE�
APPEARING
� EVEN� IF�� �AS�WITH� THIS�ONE�
BY�%ANIEL�"MOR�� �THEY�ARENjT�
PARTICULARLY�FULLY�FEATURED�

%ANIEL�SAYS� HEjS�A�UNIVERSITY�
STUDENT�WHO�S�WRITTEN�THIS�COMPILER�
PARTLY�BECAUSE� HIS�COURSE� REQUIRED� IT
�
AND� PARTLY�BECAUSE� HE�WANTED�A�
COMPILER�WHICH�CREATES�OPTIMISED�
CODE�� )E�WROTE�THE�COMPILER�IN�,ICK��
1ASCAL�� �ALTHOUGH
� AS� HE�SAYS
� IT�
kSEEMS� LIKE�THE�OLD�PROBLEM�WITH�THE�
HEN�AND�THE�EGG
l� IT jS�ACTUALLY�
COMMON� PRACTICE�TO�WRITE�AT�LEAST�THE�
FIRST�VERSION� OF�A�COMPILER�IN�A�
DIFFERENT�HIGH�LEVEL� LANGUAGE�

"MIGA�1ASCAL� ISN�T�A�FULL�VERSION

OUT
�BUT�I T jS�S TILL�NOT�THE�MOST�EXCITING �PROGRAM�ON�THE�PLANET��

\ �) � ".*("�4)011&3�n �*446&����n �+6-:�����
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*� + �/ ��7���1-":���3&"%�$)"--&/(&
�	�
�&DUCATION�PROGS�FOR�THE�UNDER���S�

"��7����,*%4�1"*/5�"�PAINTING�
	PROGRAM �DESIGNED�FOR�CHILDREN
�
	INCLUDES�VARIOUS�COLOURS���SPEECH��
� r �"��7����'"45'"$54
�&VERYTHING�YOU�
LEVER�NEEDED�TO�KNOW�ABOUT�THE�SOLAR�
SYSTEM��803-%."1�1RODUCES�DIFFENENT�

	SORTS�OF�.APS��1-"/&54�*NSTANT�LOCATIONS�
\ B �"��7����".04�-&440/���5HE�
*B E S T�"MOS�5UTORIAL�PROGRAM��"1%����
� r �"��7����,*%4�(".&4�*NCLUDES�
*(EOGRAPHY
�.ATH
�4ICENCE�AND�8ORD�
	(AMES��"LSO�CONTAINS�8HEEL�OF�FORTUNE�

"��7����".*("�#&(*//&3�:OU�ASK��
LE D �FOR�IT��"�TUTORIAL�FOR�THE�BEGINNER�ON�
#USING�YOUR�"MIGA��$OVERS�$-*���8#�
qA�"��7����&-&.&/5�V����/ICE�INTERA��
*JCTIVE�DISPLAY�OF�THE�1ERIODIC�5ABLE�OF�&LEMENTS��
� r �"��7����803-%�%"5"�#"/,�
LV � �� �6SING�A�DATABASE�OF�COORDINATES�OF�THE�
#$*"�S
�IT�PLOFS�WORLD�MAP�S�IN�CYLINDRICAL�OR�SPH��
LERICAL�PROJECTS�IN�DEGREES�OF�MAGNIFICATION�
�� r �"��7����%&4&35�4503.�:OU�CAN�
ISE LECT�.AP�S
�AND�ALL�INFORMATION�
	SURROUNDING�THE�%ESERT�4TORM�"TTACK��
* P �"��7����-"/(6"(&�56503�VL�0�
*J4PANISH
�'RENCH
�(ERMAN���*TALIAN��
+UI9�7����4&$0/%�803-%�8"3�

I&XCELLENT�*NFORMATION�PRODUCTION�
	 r �"��7����%1"*/5�56503�%O�YOU�
JIHAD �%1AINT
�5HEN�LEARN�TO�USE�IT�
*�J�+9 �7����$6�56503�)ELPFULL�PROGRAM�
I T O �UNDERSTAND�HOW�TO�USE�$-*�4HELI��
	 r �"��7����($4&�."5)4�1ROGRAM�
I T O �HELP�WITH�THE�(&4&�MATHS�COURSE�
	 r �"��7����."5)4"%7�4IMPLE�MATH�
*PROBLEMS�TO�SOLVE��3&'-&95&45�5ESTS�
IADD ITION 
�SUBTRACTION���MULTIPLICATION�
\ ( �"��7����".*("�'*345�45"35�)ELP�
* O N �ANY�SUBJECT�YOU�WANT���&ASY�4TART�
> r �"��7����".*("803-%�$ONTAINS�
LINFORMATION�ABOUT�EVERY�COUNTRY�ON�&ARTH�

"��7�����+"1"/&4&���PROGRAMS�
J LTO �HELP�TEACH�+APANESE��8ORCF�A�DAY�
� ��7OCABULARY�������WORDS�DATABASE�

L A �".*("%04�26*$,�3&'&3&/$&�IF
* �YOU�HAVE�JUST�GOT�YOUR�/EW�"MIGA���THE�
I �MANUAL�S�TO�COMPLEX�THEN�TRY�THIS�_�����
� r �64*/(�"3&99�0/�5)&�".*("�*F�
� �YOU�HAVE�AN�"MIGA��5HEN�YOU�CAN�USE�
� �THIS�AS�A�MANUAL��*NCLUDES�A�DISK�_������
� r �".*("�$�'03�#&(*//&34�*F�YOU�
I �WANT�TO�LEARN�TO�PROGRAM�FROM�THE�BASICS�
* �THEN�THIS�IS�THE�BOOK�FOR�YOU�_������
a r �".*("�%04�*/4*%&���065�*F�THE�$-*�
\ � �4HELL�IS�HARD�TO�LEARN�OR�YOU�NEED�A�
	COMPLETE�REFERENCE��5HEN�THIS�IS�IT�_������
	 r �".*("�'03�5)&�#&(*//&3�*TS�HERE�
� �THE�"�TO�;�BEGINNERS�(UIDE�TO�THE�"MIGA��
* �*F�HELP�IS�REQUIRED�THEN�HERE�IT�IS�_�����

+0 � $%L� '3&%�'*4)� %*4,4�5HE�COMPLETE�
	COLLECTION�FROM�DISKI�TO������_������
	 r �$%�� '3&%�'*4)�%*4,4�5HE�COMPLETE�
* �COLLECTION�FROM�DISK������_�����

	/&8
�7*%&0�5"1&4� 	7)4

� r �".*("�13*.&3�(ET�THE�FACTS�ON�
	GETTING�STARTED��4ET6P
8ORKBENCH
�"MIGA�
\%OS����
�&XPANSION�4HELL���$-*��_������
	 r �%&4,501�7*%&0�."45&3�4�&%*5*0/
� �5HE�6LTIMATE�(UIDE�TO�THE�DESKTOP�VIDEO�
* �EXPERIENCE
�*NCLUDES�BACKGROUND�MUSIC
�
* �SOUND�EFFECTS���GRAPHIC�DROPS�_�����

*?5C0.1-&5&�"���1"$,"(&�V���
* �8ITH�INTERFACE���'ULL�$OMERICAL�SOFTWARE��
* �5RANSFERS�DISKS�FROM�YOUR�ORIGINAL����DISK�
* �DRIVE��'ULL�VERSION�OF�THE�PROGRAM�_������
��r �"��$3044�4*5*$)�1RINTS�OUT�A�PICTURE�
��IN�A�PATTERN�FOR�EMBROIDERING�_�����

\2?�5����"/5*�-&..*/4�	�
��.B�
q r "�������(6-'�8"3�$0/'-*$5��.B�
\ 6 "�������".:�"5�5)&�.07*&4�**�	�
�
	 r "�������".:�VS�8"-,&3�**� 	�
��.B�
\ P "�������".:�"5�5)&�#&"$)�	�
��.B�
L O "�������".:8"-,4�
q r "�������6/41035*/(��.B�
q r "�������5)&�4,:�%3*7&��

& & 4 & # 4 & 4
5HESE�FONTS�WILL�WORK�WITH�ALL�

WORKBENCH�SYSTEMS�VL���TO�V���
r �����"%0#&�5:1&���'0/54�+UST�
OVER�����FONTS�FOR�USE�WITH�11AGE�������
1AGESTREAM���������ONLY��_�����
r �����1%3"8�'0/54�'OR�USE�WITH�
ALL�1ROFESSIONAL�%RAWS��_�����
r �����4$"-"#-&�'0/54�'OR�USE�
WITH�11AGE�
�1AGE4ETTER����
�%1AINT����
�
8#�7������AND�8ORDS8ORTH��_�����
#Y�THE�PACKS�WHOLE�OR�JUST���� ���
DISKS�AT�A�TIME��_�����1ER�%ISK

"��7����7*%&0�4$3&&/4����#ACK�
��GROUND�PICTURES�FOR�VIDEO�PRODUCTION�
� r �"��7����7*%&0�%#�1ROGRAM�FOR�
��KEEPING�TRACK�OF�YOUR�VIDEO�COLLECTIONS��
J0 �"��7����*."(&�-"#�5HIS�PROGRAM�
* �IS�LIKE�A�MINI�"RT�%&15��5OOLS�0N�5AP���%OES�FADES
�COLOURBARS�� �GRAY�BAR��
� r �"��7����7*%&0��45*--4503&�6SED�
* T O �CREATE�OVER�THE�SHOULDER�GRAPHICS
q�2 "��7����7*%&0�8*1&4�"�COLLECTION�OF�
* �*''�#RUSHS���BACKGROUND�GRAPHIC�EFFECTS��
> r �"��7����)"3-&26*/�7*%&0�"35�
* ���'0/54�"�VIDEO�PRODUCTION�WITH
I �EXCELLENT�BACKGROUNDS���'ONTS�	�
�
\ 2 "��7����*/4$3*15�V L� L�1RODUCE�
* �VIDEO�TITLES��*NCLUDES�FULLY�EDITABLE�TEXT�
* �ENTRYS
�6SE�*''�1ICTURES�AS�BACK�GROUNDS�
	 r �"��7����7*%&0�130%6$5*0/��d
� ��5HIS�IS�THE�LATEST�COLLECTION�OF�THE�
* �/EW�VIDEO�RELATED�UTILITIES��	�

� r �"��7����$0.165&3�(&/&5"5&%�
* �"35�$OLLECTION�OF�BACK�GROUND�PICTURES��
	 r �"��7����56-&3�130%6$5*0/�6SED�
��FOR�GENERATING�VIDEO�5ITLES�
� r �"��''1���'-&5$)&3�'0/54�"���
* �DISK�PACK�OF���������POINT����COLOUR�
\ �7IDEO�'ONTS��*NCLUDES�TEMPLATES�_ � �

\, ? ?� � " 2 6 " 3 *6 . �5URNS�YOUR�
\ �SCREEN�INTO�AN�EYECATCHING�'ISH�TANK��
� �r �"��7����13*/5�456%*0�&XCELLENT�
	 FO R �PRINTING�GRAPHIC�PICTURES�OR�TEXT��
a r � � �7����."45&3�7*364�,*--&3�
� �7IRUS�$HECKER���,ILLER��&XCELLENT�OPTIONS��
� r � ���7����%*4,."45&3�V����$OPIES�
� �FILES�FROM�ONE�DISK�TO�ANOTHER�
� r �"��7���� %61-*$"5*0/���#"$,61�
* �4UPER�%UPER
5URBO�COPY��4ANITY�COPY�
� � �1$OPY��'OUR�NEW�DISK�COPIERS�
q�r �"��7����'0353"/����VL��C�$OM��
* �PILER
� LINKER���RUN�TIME�SUPPORT�LIBS��
L0 �"��7����$3044803%�$3&"503�
��$REATES�CROSSWORDS��61%"5&%�7&34*0/��
� �A �"��7����.$"%�130(3".�5HE
* �0BJECT�%RAWING�1ROGRAM
�IE�$�"�%�
* �A �"��7����/035)$�VL���5HE�$OMPLETE�
*$ �LANGUAGE�WITH�ALL�FILES�NEEDED�	�

\ �A �"��7����&:&�0'�5)&�#&)0-%&3�
��%ISK�#OOK�WITH�.APS
�4TRATEGY���4OLUTION��
��A �"��7����"/"-5*$"-$�413&"%�
J�\�4)&&5�5HE�BEST�SPREAD�SHEET��	�


A �"��7����16/5�130(3".�1REDICT�
WHICH�HORSE�WILL�WIN�THE�RACE�
A �"��7����41&$536.�&.6-"503
%ATA�%ISK����5HE�"DVENTURE�$LASSICS�

��7����#64*/&44�$"3%�.",&3�
%ESIGN�YOUR�OWN�#USINESS�CARDS
�
A �"��7��������#64*/&44�-&55&34
0VER�����4TANDARD�#USINESS�LETTERS�
A�"��7����%&4,�501�16#-*4)*/(
&XTRA�FEATURES
5EXT���(RAPHICS�&DITORS�
A �"��7����".*$"4)�#"/,*/�#EST�
BANKIN�PROGRAM�THAT�*�HAVE�EVER�USED�
A �"��7����$)&.&45&5*$4�V�����
%RAWS�MOLECULES�USING�THE�CALOTTE�MODEL
�
A �"��7����8*/%08#&/$)�VL�0�	�
�
"N�EXCELLENT�8ORKBENCH���REPLACEd
MENT�� �6PGRADE�FOR�ALL�8#�VL���USERS
�
A�"��7����803,45"5*0/�/OT�JUST�
ANOTHER�8#�CLONE��*T�S�A�COLLECTION�OT�

WITH�THE�8ORKBENCH�THEME��	�
�
A����7����$63403�#"4*$�$0.1*-&3�
$OMPILE�ANY�"MIGA�#ASIC�PROGRAM
r �A� �7����"/5*�'6$,&3�4AID�TO�
STOP�THE�FLICKER�IN�)IGH�3ES�MODE�
DURING�SOME�PROGRAMS�OBERATIONS��
A�"��7����13*/5&3�%3*7&3�%*4,�***�
/OW�CONTAINS�INSTRUCTIONS�ON�HOW�TO�
INSTALL�THEM
�INCLUDES�OVER���
r �A��7����$)&44���65*-*5*&4�"�
COLLECTION�OF�CHESS�RELATED�1UZZLES
�
A � ���7����"%7&/563&�40-65*0/4
	�
�4OLUTIONS�FOR�VARIOUS�GAMES�
����� � 7����".*#"4&�130�V����5HIS
IS�MOST�POPULAR�1%�%ATABASE�PROGRAM�
A�"��7����.&44:�4*%�V����3EADS�
.4�%OS�DISKS
�5RANSFER�ANY�TEXT�FILES�
TO���FROM�THE�1$��4O�YOU�CAN�DO�WORK�
ON�AN�*#.�OR�AN�"MIGA���SWAP�TEXT
�
A�"��7����1-055*/(���(3"1)*$4�
1-059:
�"�POWERFUL�FULL�FEATURED�
PLOTTING�PROG��1-"/4�"� COMPUTER�
AIDED�DRAFTING�PROG�� 3EQUIRES�"31�
^ � i ���7����"31�7L�����$ONMAN�
VL��C�.AKES�MANY�IMPROVEMENTS�TO�
%OS��*NCLUDES�FULL�DEVELOPERS�GUIDE
�
A �"��7����%*$&�$�$0.1*-&3�	�
�
.ATTHEW�%ILLONS�FULL�FEATURED�POWERd
FUL�$�COMPILER���ENVIRONMENT�SYSTEM
�
A �"��7����$"5"-0(6&�65*-*5*&4�"�
COLLECTION�OF�UTILITIES�USED�TO�$ATALOG�
DISK��7IDEO���5APE�COLLECTIONS�	�

A ����7����13*/5&3�%3*7&3�(&/&3"503�
"�SELECTION�OF�UTILITIES�WITH�VARIOUS�
EXCELLENT�1RINTER�%RIVER�(ENERATORS
�
A �"��7����%6/(&0/�."11&3�VL�L�
$AN�DESIGN�MAPS�FOR�DUNGEONS���5OWNS
�
A�"��7����'*-&��C�)%�)%$*ICK�V���
�
4ELECTOR�TO�MAKE�)%�.ENUS�WITH�GAD�
GETS��'ILE�.INDER
�'OR�MAINTAINING�FILES�
��%IRECTORIES�� %OS$ONTROL
�$OMBINES�
FUNCTIONS�OF�MANY�SEPARATE�TOOLS��	�
�
A�"��7����)0.&�#64*/&44�1"$,�
&XCELLENT�SELECTION�OF�UTILITIES�BASED�ON�
WORD�PROCESSING
�%ATA�.ANAG�EMENT
�
4PREAD�4HEETS
�"CCOUNTS���1RINTING��	�
�
A �"��7���� *$0/&%*503�***�V���

$AN�CREATE�*CONS�UPTO����X����
PIXELS
�ICONS
�&DIT���$REATE�ANY�ICONS
�
A�"��7����(&6(/*5&�'0/54�	�
�"�
SELECTION�OF� FONTS�FOR�USE�WITH�ANY�
%51�1ACKAGE�OR�%PAINT�DISKS
�
A �"��7����(0-'�4$03&4�VL���� *T�
WILL�RECORD�EACH�ROUND�YOU�PLAY
�4TORE�
IT
�MAKE�UP�AN�ECLECTIC�SCORE�/&8��
A �"���7����'005#"--�-&"(6&�
&%*503�V L� L�8ANT�TO�UPDATE�YOUR�TEAMS�
LEAGUE�POSITION�AS�THE�RESULTS�COME�IN��
A�"��7����"41*$&�V����'ULL�
FEATURED�PROGRAM�FOR�ELECTRIC�CIRCUIT
�
A �"��7����&%803%�V����IS�A�FULLY�
FEATURED���OPERATIONAL�8ORD�PROCESSOR�
A����7����/*#�$01*&3�V����8ILL�COPY�
IN�"MIGA%OS
�*NDEX�/IBBLE�MODES
�
SEARCH�MODE���SPECIAL�PARAMETER�COPY
�
A �"��7����%1"*/5�'0/54�/O�S����
	�
�5HE�LATEST�SELECTION� 'ONTS�FOR�USE�
WITH�ANY�*''�1AINRING�� �%51�1ROGRAM
�
B ����7����*#E.�&.6-"503�VL��� *S�
A�$("�$OLOUR�*#.�1$�&MULATOR�WRITTEN�TO�
RUN�ON�ANY�"MIGA��4HAREWARE�VERSION�
A�"���7����)0.&�."/"(&3�IS�A�
GREAT�ALL�IN�ONE�ADDRESS�BOOK�WITH�AN�
INVENTORY�DATABASE���5O�DO�LIST
r �"��7����7&35&9�$REATE��D�OBJECTS�
WITHOUT�USING�THE�9
�:���;�VIEWS��-OADS�
4CULPT��D��D���5URBO�4ILVER�
r � ���7����%$01:�V����130�:OU�CAN�
SELECT�THE�SPEED�OF�THE�DISK�DRIVE
�$OPY�
MODES
�%OS
� /IBCOPY
�7ER���SAFECOPY�
A �"��7����.0%&-6/(�0#+&$54�
	�
�$ONTAINS�OVER����VECTOR�OBJECTS�IN�
*MAGE�FORMAT��1ERFECT�WITH�%ISK�7����
A �"��7����%3"8�."1�V����	�
�:OU�
CAN�GENERATE�WORLD�MAPS�IN�DETAIL�
VIEWS��D�OR��D� 0��.B�OR� A ��.B

7����(".&�5".&3�V����(ET�A�
HOLD�OF�THAT�EXTRA�HARD�GAME���$HEAT
�
A �"��7����'0/5�&%*503�VL�0
�"LSO�
CONTAINS�OTHER�UTILITIES��*''�'ONTS�
A �"��7����"4530�"4530-0(:�130�
#EST�"STROLOGY�PROGRAM�ON�THE�"MIGA�
2 �"��7����.6-5*%04�VL����"FTER�THIS�
PROGRAM�HAS�BEEN�INSTALLED�YOUR�"MIGA�
DRIVES�CAN�THEN�READ����K�*#.�%ISKS�

7����."(/&5*$�1"(&4�VL����
$REATES�DISK�BASED�MAGAZINES�WITH�GRAPHICS
�
A�"��7����8#�����65*-*5&4�$ONTAINS�
THE�PROGRAMS�THAT�SHOULD�HAVE�BEEN�WITH�
8#����5AKE�FULL�ADVANTAGE�OF�THE�MANY�
/&8�CAPABILITIES�THAT�ARE�AVAILABLE��	�
�
A�"��7����3"$&�3"5&3�VL���FOR�PEOPLE�
WHO�WANT�INFORMATION�ABOUT�HORSE�RACES
�
A�"��7����"(3"1)�V����#RINGS�THE�
WORLD�A�CHEAP�DRAW�#AR
�-INE
�"REA���1IE�
CHART�PRODUCTION��PRESENTATION�PROGRAM�
r �"��7����1&3.�$)&$,�5AKE�THE�
CHORE�OUT�OF�CHECKING�THE�WINNING�LINES
r �"��7����453"5"�VL�0�*S�A�LANDSCd
APE�GENERATER�WHICH�ALLOWS�PRINTING�
FROM�ANY�ANGLE
�POSITION�OR�MAGNIFICATION�
^ �A��7����".04�$0.1*-&3�VL���A
4ECOND�".04�$OMPILER�6PDATE��
LA�"��7����.&%�V�����&XCELLENT

UPDATE�TO�THE�FAMOUS�MUSIC�PROGRAM�
A�"��7����"3&99�56503*"-�*NCLUDES�
SEVERAL�SAMPLE�"REXX�SCRIPTS���SAMPLE�PROGS��
"3EXX�COMES�FREE�ON�ALL�8#�V������DISLCS�
A �"��7����6/*9�$ONTAINS�A�WORKING�
DEMO�OF�.INIX
�"�6NIX�WORKALIKE��
.INIX�IS�SYSTEM�CALL�CAMPATABLE��
A�"��7����$0.6(3"1)*$�'0/54�
8ILL�WORK�WITH�%1AINT�V���
�1RO1AGE
�1AGE�
STREAM
�1AGESETTER���8ORKBENCH�V�������
A�"��7����$0.1-&5&�#*#-&�8ITH�
THE�ENTIRE�TEXT�OF�THE�/EW�5ESTAMENT�
��5ORAH�	0LD�5ESTAMENT
���.B�	�

r �"��7����41&$536.�&.6-"503�
V L�� �8HICH�IS�/08�����TIMES�FASTER��
3EQUIRES�A�SPECTRUM�COMPUTER�ONCE
�
A �"��7����'3&&$01:�VL�� � 3EMOVES�
PROTECTED�GAMES�COPY�PROTECTION�SO�
THAT�THE�USER�CAN�INSTALL�THEM�ON�)%�

��7����%*4,13*/5�V�����"�DATA�
BASE�WHICH�PRINTS���STORES�DISK�LABELS�
0�"��7����13*/5&3�%3*7&34�V��*S�
AN�UPDATED�%RIVERS�D ISK��$ANON�-1#
�
$ANON�#UBBLE�JET�S���4TAR�� �PIN�
0�"��7����"35�0'�.&%���"NOTHER�
EXCELLENT�SELECT�OF�.ED�TUNES
�
A�"��7����*$0/�."/*"�"N�EXCELLENT�
SELECTION�OF�*CON�CLIP�"RT�FOR�YOUR�8#�%ISK
�
A�"��7����".04#305�V L�LA �.ORE�
FRACTAL�TYPES�WHICH�INCLUDE�-OGISTIC�
&QUATION
�$OAST�LINES���TREES
r �"��7����8#�7������65*-*5*&4�'1IC�
%$OPY
�#OOT�.ENU
�4CENERY
�)UGE�
A�"��7����40'58"3&�645&3�VL���
5HIS�PROGRAM�IS�DESIGNED�TO�KEEP�A�
TRACK�OF�YOUR�4OFTWARE�COLLECTION
�
A�"��7����0/6/&�VL�� �1ROGRAM�WILL�
ALLOW�YOU�TO�FIND�CHEATS�WITHIN�GAMES
�
A �"��'����130'&44*0/"-�$�."/6"-�
V����*S�THE�LARGEST�COLLECTION�OF�UTILITIES
�
DOCUMENTS���EXAMPLES�FOR�$
� *T�CONSISTS�
OF�SIX�MANUALS
�WITH�OVER����CHAPTERS�	�
�
0�"��7����".*("%&9�VL����$REATES�

D�INDEX�DATABASE�SYSTEM
�
A �"��7����5&951-64�V���E�"NOTHER�
UPDATE�OF�THIS�EXCELLENT�8ORD�PROd
CESSOR�PROGRAM��3EQUIRES�)ARD�DRIVE�
A �"��7����5&95�&/(*/&�V����6Pd
DATED�VERSION�OF�THE�8ORD�PROCESSOR�
WITH�";41&--��&XCELLENT�SPELL�CHECKER�
A�"��7����"�(&/&�V�����5HE�LATEST�
VERSION�OF�THE�POPULAR�GENEALOGY�DATAd
BASE�PROGRAM��#Y�.IKE�4IMPSON�
A �"��7����##"4&�V����DATABASE�
WITH�LOADS�OF�FEATURES���IT�S�EASY�TO�USE��
A�"��7����"$$06/5�."45&3�
V�����&XCELLENT�"MOS�WRITTEN�PROGRAM�
A �"��7����8#�7�����8*/%08#&/$)�
V����&XCELLENT�8ORKBENCH�REPLACEd
MENT�FOR�ALL�8#�V������6SERS�	�
�
A �"��7����70*$&�$-*�V����5HE�IDEA�IS�
TO�CONTROL�THE�$-*�WITH�YOUR�OWN�VOICE
�
A �"��7����3":4)"%&�V����$OMPLEX�
3AY�TRACING�PACKAGE���.B�	�
�
A �"��7����'03.4�$REATE
�&DIT

%RAW
�$OLOUR���PRINT�YOUR�OWN�FORMS�
A �"��7����130(3"..*/(�500-#09�
.ANY�PROGRAMS�TO�HELP�IN�YOUR�DEVELOPd
MENT�EFFORTS�	MOST�$�BUT�SOME�IN�BASIC

�
A �"��7����"3&99�	�
�DISKS�WHICH�
CONTAIN�"REXX�PROGRAMS���EXAMPLES�
A�"��7����1"4$"-�5HIS�DISK�CONTAINS�
EVERYTHING�NEEDED�TO�PROGRAM�IN�1ASCAL��
*NCLUDES�A��K�������ASSEMBLER���MORE
�
A �"��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��
A�"��7����"/*."5*0/�65-4�*NCLUDES�
$YRO6TILS�FOR�SPLITTING
�COMBINING
�AND�
CREATING�ANIMATIONS�FROM�*''�PICTURE�FILES��
r9 �7����%*3&$503:�6-54�*NCLUDES�THE�
MOST�POWERFUL�AND�HIGHLY�RECOMMENDED�
PROGRAMS�WHICH�ARE�AESIGNED�TO�MAKE�
$-*���4HELL�TASKS�VIRTUALLY�OBSOLETE
�
A�"��7����(3*/%&3�$OMPLETE�GRAPHIC�
CONVERSION�PACKAGE�THAT�SUPPORTS�(*'
�
+1EG
�"TARI�4T�	/EOCHROME���%EGAS

�1$9
�
5ARGA
�5*''
�)AM�&�AND�*''�'ORMAT�PICS
�
A �"��7����&"4:�".04�130(4�	�
�
$ONTAIN�SOURCE�CODE�FOR�USE�WITH�&ASY�"MOS
�
A �"��7����"%7&/$&%�65*-S�4ER/ET�
��1AR/ET
�$ONNECT���"MIGA���SHARE�RESd
OURCES�VIA�THE�SERIAL�� �1ARALLEL�PORTS��.Y�
.ENU�1UTS�MENUS�ON�YOUR�8#�SCREEN
�
A�"��7�������130�1"(&���'0/54�
5HESES�FONTS�ARE�FOR�USE�WITH�1RO�1AGE���
HAVE�BE�CHECKED�WITH�THE�FONT�CONVERTER�
WHICH�COMES�WITH�YOUR�1RO�1AGE���
A �"��7����8#�V�����65*-*5*&4�	�
�
�ND�COLLECTION�OF�8#�V������UTILITIES�THAT�
TAKE�ADVANTAGE�OF�THE�/&8�CAPABILITIES�
l � i ���7����&-&$530$"%�VL������
130�50:1&3�"NOTHER�6PDATED�ON�THE�
CAD���&LECTRONICS�DRAWING�1ROGRAMS
�
A�"��7����$"/0/�5HIS�DISK�CONTAINS�
1RINTER�%RIVERS���$ANON�4TUDIO
�(IVES�
BETTER�PRINT�OUTPUT�FOR�ANY���PIN�PRINTER�
l � ��� 7���1$5"4,VL�IL� IS�A�
SOFTWARE�*#.�1$�&MULATOR��"LLOWS�YOU�TO�
RUN�THE�MAJORITY�OF�*#.�SOFTWARE�WITH�/0�
ADDIT�IONAL�HARDWARE��$("�$OLOUR
�
A�"��7����'*-&���)%�65*-*5*&4�����
%IR8ORK�VL����'ILE�COPIER��.EGA%�
"NOTHER�NEW�UPDATE�ON�AN�EXCELLENT�
'ILE�COPIER�LIKE�THE�NEW�%ISK�.ASTER�
1RO�**�IN�IT�S�0PERATIONS��"LSO�CONTAINS�
LOADS�OF�OTHER�PROGRAMS�TO�HELP�OUT�	�
�
A�*��7����"����1-64�&.6-"503�
"S�IT�SOUNDS�WILL�LET�VL���� �VL���OWNERS�
RUN�8#�V������SOFTWARE�WITH�OUT�ANY�
NEED�TO�PURCHASE�TO�8#�V�����CHIPS��
^ � q���7���*$0/"65)03�VL����3EPLACEd
MENT�FOR�LCON&DIT����� *T�CAN�TRANSFORM�*''�OR�
BRUSHES�INTO�RESIZED���#IT1LANE�BRUSHES
�
A �"��7����####4�V����#AUD�#ANDIT�
BULLETIN�#OARD�4YSTEM�'TURES�INCLUDE�UP�TO�
���FILE�LIBRARIES
�INLERFACE�TO�EXTRA�DEVICES�
� � 7����4/001%04�VL�� �.ONITORS�
"MIGA%OS�CALLS���ALLOWS�YOU�TO�SEE�WHAT�
LIBRARY
�DEVICES
�FONTS�ARE�REQUIRED
�
A �"��7����#"$,61�V�����"�HARD�
DRIVE�BACKUP�PROGRAM�THAT�FEATURES
�MULTId
DRIVE�SUPPORT
�FULL�BACKUP
�COMPRESSION
�
A �"��7����108&31-":&3�V����7ERY�
LOWERFUL
�USER� FRIENDLY�MODULE�PLAYER��*T�CAN�
RANDLE�NEARLY�ALL�MODULE�FORMATS�CAN�READ�11�
MODULES���COMES�WITH�IT�S�OWN�CRUNCHER
�
A �"��7����")%.�V����)ARD�%RIVE�
.ENU�� 8HEN�PLACED�IN�YOUR�STARTUP��
SEQUENCE
�OFFERS�A����PAGE�MENU
�EACH�
PAGE�HAVING�UPTO����POSSIBLE�ACTIONS
�
A �"��7����3&1"*3�*5��/EW;AP�V���
�"�
MULTI�SECTOR�FILE�EDITING�SYSTEM��'*9%*4,�VL��
�
3ECOVER�S�AS�MUCH�AS�POSSIBLE�FROM�A�DEFEd
CTIVE�DISK�%*4,4"-7&�VL���
�$REATES�A�NEW�FILE�
SYSTEM�STRUDURE�ON�ANOTHER�DEVICE
�WITH�AS�
MUCH�DATA�SALVAGED�FROM�THE�ORIGINAL�DEVICE�

A �"��7����.0%6-"���$ONTAINS�
MODULA���LANGUAGE�ON�THE�"MIGA
�
A �"��7����4*%�V�����4ID�CAN�BE�USED�
FOR�VARIOUS�OPERATIONS��5HE�BEST�IS�THE�FILE�
COPIER�ON�THE�"MIGA�� 3ECOMMENED�
A �"��7����%&653"$,&3�VL���1OWERFUL�
��SYSTEM�FRIENDLY�MUSIC�PLAYER��8ILL�PLAY�
OVER����DIFFERENCE�TYPES�OF�MODULES
�
A �"��7����2�.�+�V�����(ENERATE�
JULIA�SETS�� �COMPLEX�2UATERNION�+ULIA�
SLICES��%ISPLAYS�MANDELBROTS��
A �"��7����4$01*064�."11&3�"N�
EXCELLENT�%UNGEON�MAPPING�PROGRAM�
A �"��7����.0/&:�."/"(&.&/5�
VL����5HE�HOME�ACCOUNT�PACKAGE�
WHICH�ALLOWS�YOU�TO�KEEP�TRACK�OF�
UPTO����ACCOUNTS�SIMULTANEOUSLY�
A �"��7����46%&4)08�(&/&3"503�
V����$REATES�SLIDESHOWS�OF�PICTURES�
IN�VARIOUS�FORMATS�FOR�THE�AMIGA��
A �"��7����'3"$�V L� L�IS�A�GRAPHICAL�
3OLE�PLAYING�GAME�CREATOR
�
A �"��7����1*$563&�500-4�$ONVERTS�
1ICTURES�TO�OTHER�FORMATS�AND�STYLES
�
A �"��7����10454$3*15434�%OWN�
LOADS�1OSTSCRIPT�'ONTS�FOR�PRINTING�ON�
STANDARD�%OT�MATRIX�PRINTERS
�
A �"��7����.64*$�.",&34�"�
SELECTION�OF�PROGRAMS�TO�PRODUCE�MUSIC�
PRODUCTIONS��.AKE�YOUR�OWN�MUSIC�
A �"��7����"6%*0�500-4�	�
�4OUND�
AND�"UDIO�PRODUCTION�UTILITIES
�
A �"��7�����D�%&4*(/&3�7ARIOUS��D�
GRAPHIC�PRODUCTION�UTILITIES�INCLUDING�
$-IGHT
�%,#5RACE�AND�4URF
�
A �"��7����*."(&�130$&44034�
$ONTAINS�5OOLS�TO�PERFORM�A�WIDE�
VARIETY�OF�*MAGE�5ECHNIQUES�	*''
�
A �"��7����."/%&-�&91-03&3�	�
�
5HIS�IS�THE�BEST�COLLECTION�OF�'RACTAL�
(ENERATING�SOFTWARE�ON�THE�"MIGA�
r �"��7����"/*."5*0/�"445�	�
�8ILL�
SOLVE�MANY�OF�YOUR�ANIMATION�PROBLEMS��
*NCLUDES�"#RIDGE
�1LAYERS
�%"���"NIM5OOLS��
A �"��7�����D�)&-1&3�"RE�YOU�STARTING

ITH��D�GRAPHICS��5HIS�IS�WHAT�YOU�NEED�
��7����*$0/�500-�,*5�+UST�
T�EVERY�TOOL�YOU�COULD�IMAGINE�

A �"��7����6('$�V L� L�8ILL�HELP�YOU�
SLATE�BETWEEN�(RAPHIC�FORMATS�

A �"��7����41"$&�)ELP�YOU�STUDY

i �� �IFY�THE�4TARS���CELESTIAL�OBJECTS
�
A �"��7����4:45&.�5&45�V����
$HECKS���REPORTS�ON�YOUR�COMPUTER
r �"��7����#&"5�%*4�.0%6-&4�'OR�
USE�WITH�0CTA.&%�INCLUDES�A�1LAYER
r �"��7����."(/6.�V L�� �"NOTHER�
EXCELLENT�%ISK�.AGAZINE�$REATOR�
A �"��7����530/*�$"%�VL�0�5HE�
BEST�$"%�PROGRAM�FOR�YOUR�"MIGA��
8*5)�7ARIOUS�POWER�FUNCTIONS
�
A �"��7����500-."/"(&3�V����
*NCLUDES�THE�ABILITY�TO�ADD�MENUS�TO�YOUR�
5OOLS�MENU
�ADD�8#�ICONS�OR�8INDOWS
�
A �"��7����0$5".&%�V����4AVE�
DISABLED�VERSION�OF�0CTA.&%�1RO�
A �"��7����"#"$,61�V����"�
1OWERFUL�BACKUP�UTILITY�THAT�MAY�BE�USED�
FOR�)ARD�%RIVE�BACKUP���'ILE�"RCHIVING�
0�"��7����#005+0#�VL�0�*NCLUDE�
FUNCTIONS�TO�STORE
�INSTALL
�VIEW�OR�EXECUTE�ANY�
BOOTBLOCK��$AN�SAVE�##�AS�EXECUTABLE�FILES
�
A �"��7����'*.�V����*NTRO.AKER�TO�
CREATE�YOU�OWN�*NTROS�� *''�IMPORTS�
A �"��7����+$(3"1)�V L� L�%EMO�
WHICH�CAN�SHOW�DATA�AS�BAR
LINE
�PLANES
�
STACK
�BLOCKS
��D����D�ECT��0UTPUTS�IN�&14
�
�D�(EO
�"EGIS%RAW�AND�*''�
r �"��7����6&%*5�V����	�
�8ORD�
1ROCESSOR�WITH�LEARN�MODES
�0NLINE�
)ELP
�"�TEACH�.ODE
�COPY���PASTE
�
A �"��7����$0.16(3"1)*$�'0/54

WORK�WITH�%1AINT�V���
�1RO1AGE�
�
1AGESTREAM
�1AGESETTER���8ORK�
BENCH�V�������"BOUT����'ONTS�	�

k � H�7����1-05�."1�V0����"N�
EXTRA�FOR�USE�WITH�DRAW�MAP�V����OR�V����
A�"��7����4-"6()5&3�$)&"54�
"NOTHER�SELECTION�OF�)ACKS���$HEATS�
A�"��7����5)&�655-&�0''*$&�0NE�
OF�THE�BEST�DISKS�AT�THE�PRESENT�TIME
�
A �"��7����-&55&34���#0*-&31-"5&�
-ETTERS�FOR�YOU�TO�USE�AS�YOUR�OWN�OR�
CUT���PAUSE�INTO�A�8ORD�1ROCESSOR�
A�"��7����"/*.�1#�VL�� �8ILL�SHOW�
LONG�SEQUENCES�OF�ANIMATIONS�OR�
PICTURES�FROMN�MEMORY�OR�DISK
�
A�"��7����4$3&&/�#6/,&34�"�
DISK�PACKED�WITH�SCREEN�BLANKERS��
*NCLUDES�THE�5WILIGHT�;ONE�BLANKER
�
A�"��7����-:"16/07*"�VL�0�.IND��
BOGGINGLY�COLOURFUL�PROGRAM�THAT�MAKES�
PICTURES�FROM�A�MATHEMATICAL�FORMULA
�
A�"��7����1301"(&���&/)"/$&3�
$ONTAINS�OVER����(ENIES�FOR�USE�WITH�
1RO1AGE����
�INCLUDING�USEFUL�ONES�LIKE�
.AKE�1IE�$HART���OTHERS�� *NCLUDES�
STRUCTURED�CLIPART�FOR�UNIQUE�BORDERS��
A �"��7����4:45&.�015*.*;&3�
,$OMMODITY�GIVES�YOU�MEMORY�METERS
�
MOUSE�KEYBOARD�ENHANCEMENTS��3&ORG�
WILL�OPTIMIZE�HARD�� �FLOPPY�DISKS�FOR�BIG�

�EA�INCREASE��)%.EM�VIRTUAL�MEMORY��
�� �7����(/61-05�*S�A�COMMANA�

DRIVEN�INTERACTIVE�FUNCTION�PLOTTER��$REATES�
STUNNING�PLOT�GRAPHS�OF�MATHEMATICAL�
FUNCTIONS��3EQ�)%���UNPACKS�TO����.B�
A �"��7����*/56*5*0/�#"4&%�
#&/$)."3,4�"�GREAT�PACKAGE�WITH�
ALL�THE�POPULAR�#.S�INCLUDING�4IEVE
�
%HRYSTONE
�4AVAGE
�*.ATH�� �.ATRIX
�
A�"��7����5&454�$ONTAINS�ALL�OF�THE�
CLASSIC�SPEED�TESTS�AND�SYSTEM�CHECKS�
WE�COULA�FIND��*NCLUDES�$16�4PEED
�"�FULL�
FEATURED�SYSTEM�DIAGNOSTIC�TOOL���MORE
�
A�"��7����(".&�$0/4536$5*0/�
"%-�IS�A�PROGRAMMING�LANGUAGE�AND�
RUN�TIME�ENVIRONMENT�DESIGNED�FOR�THE�
CONVENIENT�WRITING�OF�ADVENTURE�GAMES
�
A�"��7����1305&$5*0/�IS�A�COLLECTd
ION�OF�UTILITIES�AIMED�TO�PROTECT�YOUR�
DATA��1ASSWORD�PROTECTS�AUTOBOOTING�
)%�S���%OCUMENT�'ILE��-OCK�YOUR�DATA�
FILES�WITH�A�PASSWORDED�INCRIPTION��
A�"��7����X�#&/$)�VL�0�$OMPLETE�
SOLUTION�TO�THE�REPLACEMENT�8ORKBENCH��
$ONTAINS�%EGRADER
�-AST)OPE
�7IEW
�7IRUS�
$HECKER
�1OWER�PACKER�AND�%$OPY��
A�"��7����8)0.�***� 	�
�&XCELLENT�
DATABASE�WHICH�COVERS�4TAR�5REK�5HE�
/EXT�GENERATION
�$LASSIC�5REK
�4TAR�
COPS��5HE�PRISONER
�#LAKE�����5RIPODS�
A �"��7����5"$,4�VL�� �)ELP�YOU�
CREATE�SELF�BOOTING�ANIMATION�DISKS��
0�"��7����$-6#�-&"(6&�*S�A�UTILITY�
THAT�WILL�ALLOWS�YOU�TO�EDIT�AND�KEEP�
TRACK�OF�YOUR�DIVISONS�LEAGGUE�STATS
�
A �"��7����".*("+&�V���B�4PECIFIC

COMPILER��&�IS�A�POWERFUL�AND�FLEXIBLE�
PROCEDURAL�PROGRAMMING�LANGUAGE�
A �"��7����$-&0�VL�0�*NPLEMENTATION�
OF�A�NEW�EXPERIMENTAL�1ASCAL�LIKE�
LANGUAGE��*NCLUDES�$OMPLIER�AND�4OURCE
r �"��7����$1,�VL�0�3ENDER�A�SPACE�
FILLING�REPRESENTATIONS�OF�ATOMS�IN�MOLE�
CULES��)ANDLES��DIMENSIONAL�SPHERES
�
A �"��7����461&3�,*--&34�V����	�
�
5HE�LATEST�7IRUS�,ILLERS�LIKE�#OOT9�V����A
�
WHICH�CAN�SAVE�ANY�BOOTBLOCK�AND�INSTALL�
IT�ON�ANOTHER�DISK�AS�WELL�AS�CHECK�FOR�
VIRUSES��7$�V����AND�7IRUS;�V���
A�"��7����8#�7�����65*-*5*&4���
/EXT�COLLECTION�OF�8#�V�
����UTILITIES
�
A �"��7����'*-&���)%�/O�����/EXT�
&XCELLENT�COLLECT�OF�)%�UTILITIES��	�

0�"��7����/$0..�V����*S�A�COMMd
UNICATIONS�PROGRAM�BASED�ON�$OMM�
VL����WITH�LOTS�OF�VERY�NICE�ENHANCEd
MENTS��)AS�NEW�FUNCTIONS�OVER�V����

7����,*$,�VL���8ILL�DOWN�GRADE�
"����
�"���
�"�����USERS�MACHINESTO�
RUN�SOFTWARE�THAT�WOULD�/05�NORMALY�
WORK��5URNS�THEM�INTO�A�8ORKBENCH������
A�"��7����'0/54���5&9563&4�	�
�
)ARLEQUINS�1RESENTS�SOME�)IGH�
2UALITY�'ONTS�AND�5EXTURE�DISKS
�
A �"��7����.&("�$)&"54�V���C�
/OW�CONTAINS�OVER�����CHEATS
�JUST�
1OINT�� �CLICK�AT�THE�GAME�YOU�WANT
�
A �"��7����13053"$,&3�V���A�5HE�
LATEST�UPDATED�VERSION�FROM�/ORWAY
�
7ARIOS�BUGS�FIXED�AND�ABOUT����NEW�
FEATURES
�	5O�MANY�TO�LIST�THEM
�

H�7����."%�5&&�4�.0%6-&4���
&XCELLENT�MENU�SYSTEM�FOR�YOU�TO�LISTERN�TO�
THE�MODULES�WITH�OUT�NEEDING�A�5RACKER�

GRAM��"BOUT����.ODULES�
��7����;*1#&/$)�V����"NOTHER�

8ORKBENCH�REPLACEMANT�BUT�CONTAINS�
EXCELLENT�UTILITIES�LIKE
�POWERPACKER�V���A
�
POWERPLAYER
�4YSLNFO
�7IRUS9
�"RCHIVER
�B��
#ASE
�#OOTLNTRO
�%EGRADER
�'IST�"ID�#OX�	�
�
^ � i� 5�7����%&4,501�.64*$�803,�
4)01�VL�0�*S�INTENDED�TO�BE�A�TUTORIAL�IN�
ELECTRONIC�MUSIC�TECHNIQUES��*TS�A�SIMPLE�
GUIDE���INTRODUCTION��3EQUIRES��.B�CHIP�
3AM�AND���DISK�DRIVES�ARE�REQUIRED��	�

r �"��7����46%&."/*"�"�SELECTION�OF�
VERY�IMPRESSIVE�HIGH�CLASS�PICTURES�
A�"��7����5)&�.0/&:��������
V L�� �'EATURES�INCLUDE�UPTO�A�MAXIUM�OF�
���ACCOUNTS
�UPTO����DIRECT�PAYMENYS
�
KEYBOARD�SHORT�CUTS��$ONTAINS�DOCUMENTS�
A �"��7*000�(3"1)130�VL�0�8RITTEN�
WITH�"MOS�PROFESSIONAL�BY�%AVID�
+ORDAN�� #ASICALLY�THIS�PROGRAM�TAKES

T�OF�DATA
�PLOTS�THEM�ON�A�GRAPH
�
A�"��7*00L�7.031)�V���B�#Y�-EE�
8ILKIE�WILL�ALLOW�YOU�TO�CREATE�SMOOTH�
MORPHS�WARPS�BETWEEN�TWO�DIFFERENT�
�� GES�OVER�A�PERIOD�OF�FRAMES�TO�

ITE�AN�ANIMATION��3EQUIRES��.B
r �"��7*����3".04�130�'03�".04�
130�*F�YOU�HAVE�"MOS�1RO�THEN�THIS�DISK�
MAKE�YOUR�PROGRAMS�#OOT�WITHOUT�HAVING�
�� E�YOUR�"MOS�PRO�EVEN�TIME
�
A�"��7*����/*$,13&'4�*S�AN�ENHANCEd
MENT�TO�8#�����WHICH�ADDS���NEW�PREFd
ERENCES�8#1ICTURE
�#UZY1IONTER���'LOPPY��
^ � q�T��7�����7�&85&,�1ICTURE�VIEWER�
WHICH�SUPPORTS
�"("�&$4
����BIT�*-#.S
�
4HOWS�+'*'
�+1&(���MOST�"/*.�0P�ANIMS�
A�""�7*����8#�7�����65*-*5*&4�*S�
THE�FIRST�IN�A�SERIES�OF�UPCOMING�DISKS�
FOR�THE�������������$OMPUTERS
A�"��7�����563#0�5&95�VL�L�&XCELLENT�
8ORD�1ROCESSOR��7ERY�IMPRESSIVE�VERSION�
WITH�ALL�THE�FEATURES�WHO�WOULD�NEED
�
A�"��7�����100-4�13&%*$5*0/�
500-��/EED�ANOTHER�HELPING�HAND�
WITH�THE�1OOLS�THEN�THIS�IS�IT��
A �"��7�����0$5".&%�V����.USIC�
EDITOR�WHICH�WAS�DESIGNED�FOR�MAKING�
MUSIC�FOR�PROGRAMS
�	 FU LL�� �NEW�VERSION
�
A �"��7�����1045�V L��� �"N�EXCELLENT�
1OSTSCRIPT�INTERPRETER�FOR�THE�"MIGA�WHICH�
IMPLEMENTS�THE�FULL�"DOBE�LANGUAGE�	�
�
A�"��7�����4$3044�45*5$)�V����
%EMO�OF�THE�FULL�REGERSTED�VERSION
r �""�7�����8#���4$3&&/4�&NHANCE�
YOUR�8ORKBENCH�DISKS�BACKGROUNDS�WITH�
THESES�NICE�FULL�COLOURED�PICTURES
A �"��7�����-*55-&�53"7&--&3�V L�L�
4HOWS�A�WORLD�MAP���YOU�CAN�SELECT�ANY�
COUNTRY�FOR�TRAVEL�INFORMATION��;OOMS�UP�
ANOTHER�CLOSE�UP�MAP�WITH�MORE�DETAIL
�
A�"��7�����26*;�$ONTAINS�2UESTIONS�
��"NSWERS�WITH�THE�OPTION�TO�ADD�
A�""�7�����."/%&-426"3&�VL���
1ROGRAM�TO�GENERATE�ENHANCED�"("�CHIP�
SET�.ANDELBROT�SET�IMAGES
�REQUIRES�AN�
�����$16���A�NUMERICAL�COPROCESSOR��
:OU�CAN�CREATE�����COLOUR�COLOURED�PICS�
A�"��7�����5&3.�V����$OMMS�
PROGRAM�'EATURES�'ULL�"REXX�CONTROL
�9PR�
TRANSFER
�FILETYPE�IDENT�AFTER�DOWNLOAD
�CUT�
��PASTE
�POINT�AND�DICK
�AUTO�UPLOAD��
DOWNLOAD
�75����75���
�"NSI�EMULATION
�
POWERFULL�PHONEBOOK���"("�SUPPORT�	�
�
A�"���7�����"%.�VL�0L�"�FLEXIBLE�
ADDRESS�DATABASE�WITH�LOADS�OF�FEATURES�
TO�MANY�TO�LIST�HERE��$OMFORTABLE�TO�USE��
A �"��7�����'&4�#"4*$�+UST�IN�TIME�FOR�
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5HERE�ARE�TWO�MAIN�WAYS�TO �GET�HOLD�OF�"MIGA�1%�AND�SHAREWARE�� FROM�A�BULLETIN�
BOARD�OR�FROM�A�1%� LIBRARY�

5HE�ADVANTAGE�OF�USING�A�BULLETIN� BOARD� IS�THA T�OFTEN� THE� LATEST�SOFTWARE� IS�
UPLOADED�AS�SOON�AS� IT �S �AVAILABLE��0N�THE�DOWN�SIDE
�YOU�NEED�A�MODEM�TO�
CONNECT
� AND�YOU�LL� HAVE�TO �PAY�PHONE�CHARGES�	AND�SOMETIMES�A�CONNECTION�FEE�
TO �THE�BULLETIN� BOARD�AS�WELL
�

5HERE� IS�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�� .ANY�OF�THE��?<:4�*;ABB8C�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�DONjT �WANT�TO �USE�A�BULLETIN� BOARD
� THE�OTHER�WAY�TO �GET�1%�SOFTWARE�
IS�FROM�A�1%�HOUSE�� .ANY�ADVERTISE� IN��?<:4�*;ABB8C
� AND� YOU�LL� FIND�A�
COMPREHENSIVE� LIS T�OF�NAMES�AND�ADDRESSES�BELOW�� &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
� TO TA LLY �PROFESSIONAL�1%�
HOUSES�WHICH�CHARGE� LESS�THAN�A�QUID
� AND�THERE�ARE�TO TA LLY� INCOMPETENT�
	DIS
ORGANISATIONS�WHICH�CHARGE�MORE�THAN�TW ICE�THAT�

OF�THE� LANGUAGE��THE�KEYWORDS� IT�
SUPPORTS�ARE�130(3".
�7"3
�
*/5&(&3
� #&(*/
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�8)*-&
� %0�
#&(*/
� ��
��
��
� �� AND�� � �5HE�
DOCUMENTATION
�TOO
� IS� RATHER�SPARSE
� �LESS�THAN��,�� �*F�YOUjD� LIKE�TO� KNOW�
WHICH� FUNCTIONS�AND�PROCEDURES�THIS�
COMPILER�UNDERSTANDS�THEN�PLEASE�
LOOK�AT�THE�EXAMPLE�FILE
l� SAYS�
%ANIEL
� AND�YOUjLL�FIND�THAT�SINCE�THE�
ONLY�EXAMPLE�FILE� IS�ONE�WHICH�JUST�
PRINTS�THE�FIRST���� NUMBERS� IN�THE�
'IBONACCI� SERIES
� SOME�
EXPERIMENTATION�MIGHT�BE� REQUIRED�

4TILL
� IF�YOUjRE�JUST�STARTING�OUT�IN�
1ASCAL� PROGRAMMING�AND�YOU�WANT�A�
LANGUAGE�WHICH� RUNS�FAIRLY�QUICKLY�
AND�WILL� LET�YOU�COMPILE�THE�SORT�OF�
BEGINNERSj�EXAMPLE� PROGRAMS�THAT�
YOU�FIND� IN�MOST�TEXTBOOKS�ON�THE�
SUBJECT
�YOU�COULD�DO�WORSE�THAN�
TAKE�A� LOOK�AT�"MIGA�1ASCAL�� INCLUDED�
IN�THE�DISTRIBUTION� ARE�THE�VERY�
POPULAR�"��,�ASSEMBLER�AND�#-*/,
�
A� PROGRAM�WHICH�TURNS�THE�OUTPUT�OF�
"��,�INTO�AN�EXECUTABLE�FILE�

1ROGRAM� RATING�� �� �

4- (7# (12
*F�YOUjRE�A�6NIX�USER�AS�WELL�AS�AN�
"MIGA�FAN
�YOUjLL� PROBABLY�FIND�THAT�
HALF�THE�TIME�YOU�TYPE� IN�THE�$6�
WHEN�YOU� SHOULD� HAVE�TYPED� k� l�
INSTEAD�� 'OR�NON�6NIX�USERS�OUT�
T H E R E 
 M E A N S � kTHE�NEXT�
DIRECTORY�UP� IN�THE�TREE�STRUCTUREl 
�
AS� k� l�DOES�ON�THE�"MIGA�
-IKEWISE
� IN�6NIX�MEANS� kTHE�
CURRENT�DIRECTORYl�� �AND�AGAIN
� THIS�
WILL�GIVE�AN�ERROR�IF�USED�ON�THE�
"MIGA�� *TjS�THE�AGE�OLD�PROBLEM�OF�
HAVING�TO�CHANGE�YOUR�MIND�SET�AS�
YOU�CHANGE�PROGRAMS�

5O�AVOID�THE�HASSLE�OF�HAVING�TO�
REMEMBER�TO�USE�"MIGA�FILE�
SPECIFICATIONS�ALL�THE�TIME
�.ARTIN�
4COTT�HAS�WRITTEN�THE�TINY�UTILITY�
6NIX%IRS
�WHICH�PATCHES�CALLS�TO�
%04�SO�THAT�YOU�CAN�USE� AND

WITH� NO�PROBLEM�
*TjS�SMALL
� IT�WORKS
� ITjS� USEFUL�

TO�SOME�PEOPLE��$ANjT�SAY�FAIRER�
THAN�THAT��0H
�EXCEPT�THAT� ITjS�
INEXPENSIVE�TO�BOOT�

1ROGRAM� RATING�� � �� � � $%

�

"MLGANUTS�6NITED 8IGAN�8/B ��4( .AIDENHEAD 4TARTRONICS
����%ALE�7ALLEY�3OAD e������������ #ERKS�4-B �0+) ��"RNOLD�%RIVE
)OLLYBROOK e������������ %ROYLSDEN
4OUTHAMPTON &SSEX�$OMPUTER�4YSTEMS .ANCHESTER�.���B3&

����.IDDLE�$ROCKERFORD 3IVERDENE�1%- g �������������
".04�1% #ASILDON ��A�4CHOOL�3OAD
��1ENMYNYDD�3OAD &SSEX 5ILEHURST 7ALLY�1%
1ENLAN 44����+" 3EADING 10�#OX���
4WANSEA � ������������ #ERKSHIRE�3(���"/ 1ETERLEE
4"���&)

(EORGE�5HOMPSON�4ERVICES
TR������������ $O�%URHAM�43D ��/;�

g �������������
"NGLIA�1%- $UCUMBER�)ALL�'ARM 5ELESCAN�$OMPUTER�4ERVICES
����3ANELAGH $UCUMBER�-ANE )ANDSWORTH�3OAD 7IRUS�'REE�1%
'ELIXSTOWE &SSENDON #LACKPOOL�':���4# ���'ARRINGDON�3OAD
4UFFOLK )ERTS c ����������� 4WINDON
*1����)6 "-��B +# 8ILTSHIRE�4/���"3
� ������������ g ������������� 4ECTOR���

����)OLLOW�8AY
e������������

# LLTTERCH IPS *$16( $OWLEY #UYER�BEWARE�� INCLUSION� IN�THIS
$LIFFE�)OUSE 10�#OX����� 0XFORD DIRECTORY�DOES�NOT�IMPLY�THAT
1RIMROSE�4TREET -ONDON c ������������ "MIGA�4HOPPER�ENDORSES�OR
,EIGHLEY /���65 RECOMMENDS�ANY�1%� LIBRARY�IN
#%����// TR������������� 4EVENTEEN�# IT�4OFTWARE ANY�WAY�
c ������������ 10�#OX���

/#4 8AKEFIELD *F�A� LIBRARY�IS�NAMED� IN�A� REVIEW

$RAZY�+OEjS ��$HAIN�-ANE 8EST�:ORKS�8'��99 THIS�MEANS�THAT�THAT�LIBRARY
����&FFINGHAM�4TREET /EWPORT TR ������������ PROVIDED�US�WITH�THE�DISK
3OTHERHAM *SLE�0F�8IGHT REVIEWED��(IVEN�THAT�1%�CAN�BE
4OUTH�:ORKS 1�����2" 4OFTWARE�&XPRESSIONS FREELY�COPIED
�THE�SAME�PROGRAM
4����#- e������������ 6NIT�� MAY�WELL� BE�AVAILABLE� LEGITIMATELY
� ������������

1%�4OFT
���#EAULEY�3OAD�
4OUTHVILLE

FROM�SEVERAL� LIBRARIES�

%ELTRAX�1% ��#RYANT�"VE #RISTOL� #4���1: n� *F�YOU�RUN�A�1%� LIBRARY�NOT
���#ODELWYDDAN�"VE 4OUTHEND�ON�4EA � ������������ LISTED�HERE�AND�WISH�TO�BE
0LD�$OLWYN &SSEX INCLUDED
�OR�IF�YOU�WANT�TO�AMEND
$LWYD�--����/1 44*��:% 4OFTVILLE ANY�INFORMATION�GIVEN
� SEND�FULL
T F ������������ g ������������ 6NIT��
�4TRATFIELD�1ARK�

&LETTRA�"VENUE
DETAILS�AND�A�COPY�OF�YOUR�LATEST�
CATALOGUE�TO�

%EJA�7U 1ENTLRE�1% 8ATERLOOVILLE 1%�%IRECTORY
�"MIGA�4HOPPER

��)OLLINBROOK ��A�)AG�)ILL� -ANE )ANTS�1����9/ ���.ONMOUTH�4TREET
� #ATH
�"VON
#EECH�)ILL 5APLOW c ������������ #"���#8�
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*F� YOU� USE� YOUR� "MIGA� FO R� %51
� RAY�
TRACING
� GRAPHICS� OR� ANY� OTHER� SERIOUS�
APPLICATION
� YOUjLL� APPRECIATE� THE� POWER�
AND� IMPROVEMENTS� IN�PERFORMANCE�THAT�AN�
ACCELERATOR� BRINGS�� "CCELERATORS� REPLACE�
THE� MAIN� PROCESSOR�W ITH� A� FASTER� VERSION�
AND�BY� DOING� SO� THE� SPEED� OF� THE�"MIGA� IS�
DRAMATICALLY�IMPROVED�

(71� OFFER� A� RANGE� O F� "�����"����� ACCELd
ERATORS� THAT� SIMPLY� OUTSTRIP� THE� COMPETITION� FOR�
SPEED� AND� SPECIFICATIONS�� 5HEIR� (�'ORCE� RANGE�
INCLUDES� THE� FASTEST� "MIGA� ACCELERATOR� AVAILABLE�
	THE� ��������LGY �VERSION
�WHILST�OFFERING� A� RANGE�OF�
FUNCTIONS
� SUCH� AS� ���BIT� 3".� UPGRADES
� 4$4*�
INTERFACES� AND� MATHS� CO�PROCESSORS�� *F�YOU jRE� LOOKING�
FO R�WAYS� TO� BOOST� THE� POWER� O F� YOUR� "MIGA
� THEN� YOU�
CANjT�BEAT�THE�(71�(�'ORCE�RANGE�
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4PEED�.*14� ���� >?-> �� ��
1ROCESSOR �����&$ �����&$ ����� �����

.ATH�CO�PRO �����
INCLUDED

�����
INCLUDED

�����
INCLUDED *N������

4TD����BIT�3". ��.B �.B �.B �.B

.AX����BIT�3". ��. B ��. B ��. B ��. B

&XTRAS 4$4* 4$4* 4$4* 4$4*
4ER�1AR

13*$& S��� S��� S��� S����
61(����� 61(����� 61(����� 61(�����

n.*14��.ILLIONS�OF�INSTRUCTIONS�� �SECOND
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WWWU
5HE�"����IS�A� UNIQUE�COMBINATION�
OF�A�HARD�DRIVE
�3".�BOARD�AND�
AN� ACCEERATOR�� *NSIDE� IS� A� FULL�
.OTOROLA� ��&$���� PROCESSOR�
RUNNING� AT���LGY� MAKING�YOUR�
"MIGA� FASTER� THAN� YOU� THOUGHT�
POSSIBLE�� 5HE� "���
� WITH� A�
MATHS� CO�PROCESSOR
� IS� UP� TO� ����
TIMES�FASTER�THAN�A�STANDARD�"����
5HE� NEW� PROCESSOR� AND� ���BIT�
4*..S� IS�JOINED� BY� UP� TO��.B�OF�����
BIT� 3".
� FURTHER� ENHANCING�
PERFORMANCE�
'EATURES�*NCLUDE�

4���� � � ���������%?=13@@=?
R �)>�A=��; ���	07A�"3;=?F�� 
;� 47AA32
R ��BA�$44�'D7A16��=?��/;3��=;>/A707:7AF
R ��3@75<3?�'AF:7<5�A=�"/A16�A63�����
R ��3271/A32�%=D3?�'B>>:F�/<2 ��/<�
)<:793�"/<F��=;>3A7A=?@

R �"7<7	@:=A�4=?��BAB?3��E>/<@7=<@
R ��/1A=?F��<@A/::32��/?2�� 7@9
R ��756�'>332��"��'�'���=<A?=::3?�	�
�/<��/<2:3� ���3C713@

L � F??63#0

"�HARD� DRIVE�WILL� HAVE� AN� IMMEDIATE� EFFECT� ON� YOUR�
"MIGA�� 8HERE� YOU� USED� TO� CONSTANTLY� SWAP� DISKS
�
WAIT�FOR�FILES�AND�PROGRAMS�TO� LOAD
� AND�SIT�AROUND�
WAITING�FOR�DISK�ACCESSES�YOU�LL� NOW�BE�PUSHED� TO�
KEEP�UP�WITH�YOUR�"MIGA�� )ARD�DRIVES�WORK�IN�THE�
SAME�WAY� AS� FLOPPY� DISKS
� BUT�CAN� HOLD� FAR
� FAR�
MORE� INFORMATION� AND� ACCESS� THIS� DATA� MUCH�
QUICKER�

5HE�"����)%���PROVIDES�THE�ULTIMATE� IN�HARD�
DRIVE� PERFORMANCE
� IT� CAN� ALSO� INCREASE� THE�
MEMORY� OF� YOUR� "MIGA
� AND� PROVIDE� 1$� �� �
COMPATIBILITY��'EATURES�INCLUDE�

R�):A?/��/@A��113@@�'�'����
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*MPACT�7ISION� ��� IS�A�FULLY�FEATURED�VIDEO�CARD��
6NLIKE� OTHER� GRAPHICS� CARDS� WHICH� REQUIRE� YOU�
TO�BUY�EXTRA�MODULES� LATER
� *7���HAS�EVERYTHING�
YOU�COULD�WANT�FROM�A�VIDEO�BOARD�BUILT�INTO�THE�
BASE�MODEL�
*NCLUDED� WITH� *7��� IS� (71jS� CUSTOM� 7IDEO�
*NTERFACE� 6NIT� 	7*6
�� 5HIS� GIVES� YOU� MORE�
CHOICES�FOR� IN�AND�OUTPUTTING�VIDEO�SIGNALS�THAN�
ANY�OTHER�"MIGA�PERIPHERAL�ON�THE�MARKET�

'3&&�40'58"3&�8*5)�*7���
5HESE� FREE� TITLES� CAN� CREATE� STUNNING� �%�
RENDERED�IMAGES
� RETOUCH�CAPTURED�IMAGES� AND�
FADE�BETWEEN���VIDEO�SOURCES�WITH����PACKAGES�
VIDEO� TRANSITIONS� FOR� PRODUCTION� STUDIO� EFFECTS��
"LSO�INCLUDED� IS�.ACRO1AINT��
�A�POWERFUL����BIT�
GRAPHICS� PACKAGE� WHICH� CAN� PAINT� IN� �����
MILLION�COLOURS�
` � �
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(�-OCK� IS� A�
FULLY� FEATURED�
(ENLOCK
 �
ALLOWING� YOU�
TO�MIX� "MIGA�
GENERATED� TEXT� AND�
PICTURES�WITH�VIDEO�PICTURES�AND�SEND�
THE� COMBINED� RESULT� BACK� TO� YOUR�
VIDEO�RECORDER�FOR�RECORDING�
` � 1PH� HFIHLBM>�3B=>H�&GINML�
0�3B=>H��6 � ��&GINM

U �0 BFNEM:G>HNL� HFIHLBM> �� �0�3B=>H �
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EFFECTS�FOR

$APTURE�SOUND�FROM�AN�
EXTERNAL�SOURCE�AND�PLAY�
IT�BACK�ON�YOUR�"MIGA�� M
8ITH�(71jS�%IGITAL�4OUND� n� ��� 
� ����� ��
4TUDIO�	%44
�YOU�CAN� ��J�*48S-
�G T L�I�
CREATE�YOUR�OWN� �� �TILR W J � M

AUD
f
GAMES�OR� _
MAKE�
JINGLESL
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5HE�)$���HARD�DRIVE�CARD�GIVES�
THE�ULTIMATE�IN�HARD�DRIVE�PERFORMANCE�AND�
INCREASES� YOUR�"MIGAjS�3".�
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"DD ING � 3".� O R� A� HARD� D RIVE� TO � YOU R�
"M IGA � W ILL� HAVE� A � CONS IDERAB LE � IMPACT�
ON� ITS� SPEED�� 5HE � (71 � 4$4*�3". �
A LLOWS� YOU � TO � ENHANCE� YOU R� "M IGA � W ITH�
EITHER�� *TS� 4$4*� HARD� D RIVE � IN TERFACE� IS�
ONE �O F�THE �FAS TES T�AVA ILAB LE 
�WH ILS T�ITS �����
B IT� 3".� UPGRADE� IS� BASED� ON� THE � SAME�
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*AC=0P=PEKJ #ERA�0P=N�-! 2���
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1ERIODIC�TABLE�OF�ELEMENTS �� � � � �

.AKE�YOUR�OWN�CASSETTE�COVERS �� � � �
&VENT�SCHEDULER �� �����

(ENERATE�SCHOOL� TIMETABLES � � � �
*MPROVED�SYSTEM�REQUESTERS � � � � � �

'ONTS�FOR�4TAR�PRINTERS � ����� �
3UN�PROGRAMS�FROM�MENU � �����

3EVERSE�MOUSE�BUTTONS � � � � �
4IGN�LANGUAGE�UTILITY � �����
.ANIPULATE�WINDOWS�WITH�HOTKEYS � � � �
5URN�OFF�MOUSE�AND�KEYBOARD � �������

3UN�PROGRAMS�FROM�MENU � � � � � �

$OLLECTION�OF�HARD�DRIVE�UTILS � � � � � �

.ODIFY�SCREENS�AND�WINDOWS � �����
4OLVE�ANAGRAMS � �����

����LIKE�CLOCK�MOUSE�POINTER � ����� ��
'IND�FILES�ON�A�HARD�DISK �� � � �

3EPLACEMENT�DISK�FORMATTER �� � � � � �

6TILITIES�FOR�1OWER1ACKER �� �����

$REATE�DISK� LABELS �� � � �

3UN�PROGRAMS�FOR��
��5OOLS�MENU �� � ���� ��
4*%�CLONE�FOR�8ORKBENCH���� �� ����� �

"NIMATE�4��
��CLOCK�POINTER �� � ���� ��
4ELECT�MULTIPLE� ICONS �� � � � �

*CONIFIES�WINDOWS �� � � �
%ISK�OPTIMISER �� � � � �
(RAB�SCREEN�TEXT�INTO�CLIPBOARD �� �������
4YSTEM� INFORMATION�PROGRAM �� � � � � �
.AGNIFY�AREA�OF�SCREEN �� �����
.ANAGE�YOUR�BITMAP�FONTS �� � � � �
3ESCUE�FILES�FROM�CORRUPT�DISKS �� �����
4HOWS�POSITION�OF�DRIVE�HEADS �� � � �
%ISK�OPTIMISER �� �����
#INARY�FILE�EDITOR �� � � � � �
%ISK�DRIVE�BENCHMARK�PROGRAM �� �������
3EPLACEMENT�DISK�FORMATTER �� � � �
5URN�OFF�ANNOYING�DRIVE�CLICK �� �����
3ENAME�DEVICES� INCLUDING�%'0 �� ������
#ETTER�"MIGA%04�i-OCKj�COMMAND �� � � � �
%ISK� LABEL� PRINTER �� �����
1RINT�HUGE�BANNERS �� �������
(RAPHICAL�MEMORY�MONITOR �� �����
%ISK�COPIER �� � � � �
3EAD�AND�WRITE�1$�DISKS � � � � � �
7IRUS�KILLER � � � � �
'ILE�COMPRESSOR � � � �
4YSTEM�MONITOR � � � � � �
)ARD�DRIVE�UTILITIES �� � � � � �
%IRECTORY�UTILITY �� � � � � �
.ORE�HARD�DRIVE�UTILITIES �� � � �
'OR�1RO1AGE�AND�1AGE4TREAM �� � � � � �
3ECORD�YOUR�BABY�S�DETAILS �� � � � �
"STROLOGY�PROGRAM �� �������
5EACH�YOURSELF�TOUCH�TYPING �� � � � �
$REATE�YOUR�OWN�DISK�MAGAZINE ��� � � � � � �
)".�RADIO� UTILITIES �� ��� � �
.ORE�$-*�COMMANDS �� �����
&VEN�MORE�$-*�COMMANDS �� � � �
5EACH�YOURSELF�.ORSE�$ODE �� � � � � �
%EMO�OF�6NIX�LIKE�04 �� � � � � �

4TAR�AND�$ANON�PRINTER�DRIVERS �� � � � � �
-OTS�OF�NEW� ICONS �� ���
,ILL�THOSE�VIRUSES �� � � � � �
-OTS�OF�$OMPUGRAPHIC�FONTS �� ����� �
1ICS�TO�KNITTING�PATTERNS �� ����� ��
)".� RADIO�UTILITY �� � � � �
&VENT�SCHEDULER �� ����� ��
%ISK�CATALOGUING�PROGRAM �� � � � �
0RGANISE�YOUR�VIDEO�COLLECTION �� ��� ��
7OICE�CONTROL�YOUR�"MIGA �� � � �
%ISK�COPIER �� � � � � �
)ARD�DISK�BACK�UP�UTILITY �� � � � � �
1OWERFUL�*MAGE�PROCESSOR �� � � � � �
&XECUTE�"3EXX�SCRIPT�AT�REGULAR�INTERVALS��� � � � �
&XTRA�8#��
��1REFERENCE�PROGRAMS �� � � � � �
7ERY�POWERFUL� 6NIX�LIKE� �-4�� COMMAND �� � � � � �
"FTER�%ARK�LIKE�SCREEN�BLANKING�UTILITY �� � � � � �
.AKE�YOUR�MOUSE�POINT�WHERE� IT�S�GOING��� � �
3ECORD�AND�PLAYBACK�USER�INPUTS �� ��� �� ��
7IRUS�,ILLER �� � � � � �
%ISPLAY�INFORMATION�ON�$-*�4HELL �� �����
.OUSE�ACCELERATOR�UTILITY �� � � � � �
4TANDARD�BENCHMARK�PROGRAM �� � � � � �
-EARN�TO�COOK
� STITCH�AND�BREW�BEER� �� � � �
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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 �%ONjT �FORGET�TO�KEEP�YOUR�RECEIPT�


�"���� 
"������
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�S�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�


�"���� 
"� ����
"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� ITjS�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�

������� �������
8HICHEVER�METHOD�YOU� BUY�BY
�YOU�
ARE�ENTITLED�TO� RETURN� A�PRODUCT�IF�IT�
FAILS�TO�MEET�ANY�ONE�OF�THE�FOLLOWING�
THREE�CRITERIA�

����������������
����������
�"���

[ ��ABKNA�UKQ�OAJ@�=JU�IKJAU�� NEJC�PDA�OQLLHEAN�PK�?KJBENI�PD=P�PDA�EPAI�UKQ�
S=JP�EO�&J�OPK?G�=J@�SDAJ�PDA�@AHERANU�EO�HEGAHU�PK�>A�I=@A
�"JMQENA�=>KQP�
NAPQNJEJC�QJS=JPA@�CKK@O�=J@�PDA�OQLLHEANaO�NABQJ@�LKHE?U
�#EJ@�KQP�=>KQP�
DE@@AJ�ATPN=O�HEGA�LKOP=CA�=J@�L=?GEJC�?D=NCAO��=J@�SDAPDAN�PDA�LNE?AO�
MQKPA@�EJ?HQ@A�3�1


[ ��AS=NA�KB�?KIL=JEAO�PD=P�@K�JKP�EJ?HQ@A�=J�=@@NAOO�EJ�PDAEN�=@RANPO


[ �&B�KN@ANEJC�CKK@O�KB�IKNA�PD=J�Z���� EJ�R=HQA��=HS=UO�PNU�PK�QOA�=�?NA@EP�
?=N@�� �EB�=JUPDEJC�CKAO�SNKJC��UKQ�SEHH�>A�HAC=HHU�AJPEPHA@�PK�?H=EI�=C=EJOP�
PDA�?NA@EP�?=N@�?KIL=JU��ARAJ� EB�PDA�NAP=EHAN�D=O�CKJA�>QOP
�6KQ�I=U�=HOK�
CAP�ATPN=�&JOQN=J?A�� �?DA?G�SEPD�PDA�?NA@EP�?=N@�?KIL=JU


[ ��HS=UO�>QU�BNKI�PDA�IKOP�NA?AJP�EOOQA�KB��?<:4�*;ABB8C�

[ �4DAJ�UKQN�KN@AN�=NNERAO��?DA?G�ARANUPDEJC�?=NABQHHU
� &B�=JUPDEJC�EO�IEOOEJC��
@KJaP �QOA�PDA�LNK@Q?P�=P�=HH�� �?KJP=?P�PDA�OQLLHEAN
� &B�EP�@KAOJ�P�SKNG��I=GA�
PDA�K>REKQO�?DA?GO�OQ?D�=O�PDA�BQOA��>QP�@KJaP�PNU�PK�BET�PDA�LNK@Q?P


[ �&B�=�LNK>HAI�@KAO�=NEOA��?KJP=?P�PDA�OQLLHEAN�EJ�PDA�BENOP�EJOP=J?A�=J@�
?=HIHU�=J@�LKHEPAHU�ATLH=EJ�UKQN�LNK>HAI
� &J�IKOP�?=OAO�PDAOA�PDEJCO�=NA�
IANAHU�=�IET�QL�KN�=�IEOQJ@ANOP=J@EJC�PD=P�PDA�OQLLHEAN�SEHH�D=LLEHU�LQP�
NECDP
� &B�UKQ�PDEJG�UKQ�D=RA�=�CAJQEJA�CNEAR=J?A�PD=P�D=O�JKP�>AAJ�NAOKHRA@��
UKQ�IECDP�?KJOE@AN�?KJP=?PEJC�UKQN�HK?=H�1N=@EJC�0P=J@=N@O�,BBE?AN��PDA�
JQI>AN�SEHH�>A�EJ�PDA�LDKJA�@ENA?PKNU�


[ ��HS=UO�GAAL�NA?KN@O�KB�?KNNAOLKJ@AJ?A�SEPD�=JU�I=EH�KN@AN�?KIL=JU�UKQ�
@A=H�SEPD�=J@�=HOK�I=GA�=�JKPA�KB�SDANA�=J@�SDAJ�UKQ�O=S�PDA�LNK@Q?P�
=@RANPEOA@
�#=HOA�KN�IEOHA=@EJC�=@RANPEOEJC�EO�=J�KBBAJ?A��=J@�OQLLHEANO�IQOP�
OPE?G�PK�SD=P�PDAUaRA�O=E@�EJ�=@RANPO


n �5HE�GOODS�MUST�BE�OF�
iMERCHANTABLE�QUALITYj�
n �5HE�GOODS�MUST�BE� iAS�DESCRIBED��
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�

��!���� ��"
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�

�������� �������
"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�


�"���� ��
&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��$%
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�ST�$OMPUTER�$ENTRE�
	-EEDS
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"MIVISION�4OFTWARE����
"NGLIA�1% � � � � � � � � �
" RTWORKS� � � � � � � � � �
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��
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.ANOR�$OURT�4UPPLIES�
/EW�)ORIZON�$OMPUTERS
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&<K�K?<�'FJK�FLK�F=�PFLI��D@>8� � ; ; D �IS
THE�THIRD�EDITION�OF�THE�BEST�SELLING�"MIGA�TITLE�FIRST�
LAUNCHED� IN� ������5HE�AIM� IS�SIMPLE�� TO�PRODUCE�
THE�MOST�AUTHORITATIVE
�COMPREHENSIVE�AND�UP�TO��

DATE�GUIDE�TO�THE�"MIGA
� ITS�USES�AND� ITS�SOFTWARE��
4EPARATE�SECTIONS�ARE�DEVOTED�TO�SPECIFIC�SUBJECTS� LIKE�
MUSIC
�WORD�PROCESSING�ETC�� AND�THEYjRE�STRUCTURED�SO�AS�
TO�PROVIDE�BACKGROUND� INFORMATION� ABOUT�THAT�AREA�
FOLLOWED�BY�SPECIFIC� PRODUCT�RECOMMENDATIONS�
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5HE�"MIGA�MARKET�CONTINUES�TO�EXPAND�AT�A�TERRIFIC�
RATE�FOLLOWING�LAST�YEARjS�HARDWARE� LAUNCHES�� #ECAUSE�OF�
THIS
�!<K�K?<�'FJK


�HAS�BEEN�COMPLETELY�REWRITTEN�FOR�
����
� AND� IN�THE�PROCESS�HAS�SWELLED�TO�WELL� OVER�����
PAGES��"LSO� INCLUDED�ARE�TWO�DISKS� PACKED�WITH� SPECIALLY��
SELECTED�PUBLIC�DOMAIN�AND�SHAREWARE�SOFTWARE�

5HE�"MIGA� IS�THE�MOST�POWERFUL
�VERSATILE�AND�COST��
EFFECTIVE�COMPUTER�THERE� IS�� 'IND�OUT�JUST�WHAT�YOURS�CAN�
DO�WITH�!<K�K?<�'FJK�FLK�F=�PFLI��D@>8� Q5� -
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�-KOP=CA� &XPIRY�DATE��e e e e � /OW�SEND�THIS�FORM�TO�
=J@�L=?GEJC�EO�#/""�� �UKQ�@KJaP�ARAJ�JAA@�=
OP=IL�PK�OAJ@�PDEO�KN@AN�KBB�� 1LEASE�TICK�HERE�IF�YOU�DO�NOT�WISH�TO�RECEIVE� #QPQNA�)AEOQNA��KKGO�,BBAN
h � DIRECT�MAIL�FROM�OTHER�COMPANIES��e � #QPQNA�-Q>HEODEJC�)P@
1LEASE�SEND�ME�� 	TICK�AS�APPROPRIATE
� #NAALKOP

:OUR�NAME������������������������������������������������������������������ � 0KIANPKJ
������������COPY�COPIES�OF�!<K� K?<�'FJK�FLK�F=� 0KIANOAP�1���� ��/

PFLI��D@>8� qFLee4�AT�&������EACH� :OUR�ADDRESS��������������������������������������������������������������

.ETHOD�OF�PAYMENT�	PLEASE�TICK�ONE
�� �������������������������������������������������������������������������������������� 'OR�OFFICE�USE�ONLY�
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� UDDING�WORDSMITHS�AND�
DESIGNERS�WILL� BE�
INTERESTED� IN�WHATjS�UP�FOR�
GRABS�IN�THIS�MONTHjS�

BUMPER�COMPETITION�� �FIVE�COPIES�OF�
THE�LATEST� RELEASE�OF�'INAL�$OPY�**�

1RODUCED� IN�THE�4TATES�BY�LEADING�
SOFTWARE�HOUSE�4OFT8OOD� *NC�
� 'INAL�
$OPY�**�IS�DISTRIBUTED� IN�THE�6,�BY�
(ORDON�)ARWOOD�$OMPUTERS�AND�
RETAILS� AT�_������

'INAL�$OPY�**�HAS� ALL� THE�FEATURES�
YOUjD�EXPECT�FROM�A�STATE�OF�THE�ART�
WORD�PROCESSOR�� �MULTIPLE� RULERS�AND�
MULTIPLE�COLUMNS
� FULL� *''�GRAPHICS�
SUPPORT�UP�TO��
����COLOURS
� A
��������WORD�DICTIONARY�AND
��������REFERENCE�THESAURUS
�"3EXX�
SUPPORT
� AND�MUCH�MORE�� 	'OR�
DETAILS
� SEE�"MIGA�4HOPPER����
�5HE�
PAGE�PRINTED� HERE�WITH�THE�PICTURE�OF�
A�TIGER�ON�WAS� PRODUCED�USING�'INAL�
$OPY�**�AND�OUTPUT�ON�A����PIN�COLOUR�
DOT�MATRIX�PRINTER��"S�YOU�CAN�SEE


PICTURES�CAN�BE� IMPORTED
� RESIZED�
AND�CROPPED
� AND�TEXT�CAN�BE� RUN�
AROUND�OR�OVER�THE�GRAPHICS�

0NE�OF�'INAL�$OPY�**�S�BEST�
FEATURES� IS�THE�ABILITY�TO� USE�SCALABLE�
OUTLINE�FONTS��4UPPORT� IS� PROVIDED�FOR�
$OMPU(RAPHIC
�"DOBE�5YPE�0NE�
1OST4CRIPT�AND�/IMBUS�2�1OST4CRIPT�
FONTS��5HESE�FONTS?RE�AVAILABLE�ON�
ANY�8ORKBENCH�SUPPORTED�GRAPHIC�
PRINTER��5HE�MINIMUM�SYSTEM�
CONFIGURATION�THAT�YOU�NEED�TO� RUN�
'INAL�$OPY�**�IS� ��.B�OF�3".�AND�TWO�
FLOPPY�DRIVES� 	OR�A� HARD�DRIVE
�

4O
�WANT�TO�GET�YOUR�PAWS�ON�A�
COPY �+UST�ANSWER�THE�THREE�EASY��
PEASY�QUESTIONS�ON�THE� RIGHT��5HE�
FIRST�FIVE�CORRECT�ANSWERS�DRAWN�ON�
THE�CLOSING�DATE
� 'RIDAY���+ULY
�WIN��
4IMPLE�AS�THAT�� 	/O�MULTIPLE�ENTRIES
�
NO�EMPLOYEES�OF�'UTURE�1UBLISHING�OR�
(ORDON�)ARWOOD
� AND�NO�ARGUMENTS�


8RITE�YOUR�ANSWERS�ON�A�POSTCARD�
	OR�THE�BACK�OF�A�SEALED�ENVELOPE
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INCLUDE�YOUR�NAME
� ADDRESS
�
POSTCODE�AND�DETAILS�OF�YOUR�
"MIGA�AND�ANY�PERIPHERALS��
5HE�ADDRESS� IS�

$OPY�%EADLINE�
"MIGA�4HOPPER�
���.ONMOUTH�4TREET�
#ATH�#"���%-

1LEASE�STATE� IF�YOU�WOULD�
RATHER�NOT�HAVE�YOUR�NAME�
INCLUDED�ON�A�MAILING� LIST�
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6,�BY� 	B
� 3UDYARD�,IPLING
	A
�(YLES�#RANDRETH 	C
�5ONY�)ARRISON
	B
�(ORDON�)ARWOOD ���8HICH�OF�THE�FOLLOWING�IS�A�SERIF
	C
�5EAK�)ARDWOOD FONT 
��� k5YGER��TYGER��BURNING�BRIGHT 	A
� 'RANKLIN�(OTHIC
*N�THE�FORESTS�OF�THE�NIGHTl 	B
� )ELVETICA
ARE�THE�FIRST� LINES�FROM�A�POEM�BY� 	C
�5IMES

8888888888888888888888888888888888 �

#(�(�2.�')(."�-�  ��.�*��%���#--/�
n �.AKE� MONEY�W ITH� YOUR�"MIGA��8 Ej LL� BE�GIVING�YOU� IDEAS� FO R�

HOW�YOU� CAN� TU RN �YOUR�"MIGA� TO � P RO FIT� IN� EVERY�CONCEIVABLE�
AREA�� VIDEO
�WORD� PROCESSING
� DESKTOP � PUBLISHING
�
GRAPHICS
� PROGRAMMING
� MUSIC
� DATABASE�MANAGEMENT�
AND�MORE��8 Ej LL� BE� INCLUDING�A�WHOLE� HOS T�O F�GENERAL�
BUSINESS� TIP S 
� DEALING�W ITH� SUCH� TH INGS� AS� TAX
� NATIONAL�
INSURANCE
� ACCOUNTING�AND�EVEN� GETTING �HOLD� O F�GRAN TS�TO �
HELP�YOU� OUT�� $AN� YOU� AFFORD� TO �M ISS� IT �

n �"� LOOK�A T�THE � NEW�VERSION� O F� OQ�# BM>OQJ BK Q�/ OL CBPPFLK> I�

n �"ND� A� REVIEW�O F�#BIRUB�, RP F@ �"LKPQOR@QFLK � 2B Q� ((�

1LUS��REGULAR�COLUMNS�ON�"MIGA�"NSWERS
�PUBLIC�DOMAIN
�
VIDEO
�"MIGA%04
�DESKTOP�PUBLISHING
�PROGRAMMING
�

EDUCATION
�MUSIC
�COMMS�AND�MUCH�MORE
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